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1. HACHIOPT ®OHJA OHEHOYHBLIX CPEJACTB

1.1. O0acTh NIpUMEHEHUs

®onx omeHounbix cpeactB (POC) — HeoThemiieMass dYacTh paboueit
NporpaMmbl  AUCHUIUIMHBL «MaTeMaTU4eCKUi aHaliu3» W MpeJHA3HAYeH IS
KOHTPOJISI M OLEHKH O0O0pa30BaTEIbHBIX JOCTUKEHUM CTYAEHTOB, OCBOMBIIMX
porpamMmy JTUCUUTLTAHBI.

1.2. Hean u 3agaum poHIa OLIEHOYHBIX CPEACTB

Heapr ®OC — yCcTaHOBUTH COOTBETCTBUE YPOBHS MOATOTOBKH 00YyYarOIIETOCs
tpeboBanusim  @I'OC BO  0OakamaBpuar 1O  HANpaBlICHUIO  TOATOTOBKHU
09.03.04 IIporpaMMmHasi WH)KEHEpUsI, YTBEP)KICHHBIM MpHUKa3oM MuHHCTEpCTBa
oOpa3zoBanus u Hayku Poccuiickoit ®emeparuu ot 19.09.2017 1. Ne 920 (c
M3MCHECHHSIMU U JIOTIOJIHCHUSIMHU ).

1.3. IlepeyeHb koMmeTeHUMH, (popMHpyeMbIX B IpoLecce OCBOCHUA
OCHOBHOM 00pa3oBaTe/IbHON NMPOrpaMMBbI

[Ipouiecc ocBOEHUS! JUCUUIUIMHBI HallpaBieH Ha (OPMHUPOBAHUE CIAEAYIOIINX
KOMIIETEHLIMM U UHAUKATOPOB UX JOCTHUKEHHUS:

Kox mo ®I'OC BO | MHauKkaTop 10CTHKEHHS

Oo6menpodeccrnoHalIbHAS

OIIK-1. Criocoben npumenarts | OIIK-1.2.  VYmeer pemars craHgapTHbIE
€CTECTBEHHOHAy4YHbIe ¥  OOIIEMHXEHEpHbIe | MpodecCHoHaNbHBIE 3a7a4d C NMPUMEHEHHEM
3HAHUS, METO/bl MaTeMaTHMYECKOrO aHajiM3a M | €eCTEeCTBEHHOHAyYHBIX M OOLIEHMHKEHEPHBIX
MOJICTTUPOBAHHS, TEOPETUIECKOTO U | 3HaHWIA, METOIOB MaTeMaTHYECKOTO aHajm3a
HKCTIEPUMEHTAIBHOTO UCCIICIOBAHUS B | U MOACTUPOBAHUSI.

npodecCHOHANBLHON eI TEILHOCTH,

1.4. Dtanbl ¢GopMHUpPOBAHUSA KOMIIETEHIIMA H CPeICTBAa OlEHUBAHUA
YPOBHS X C()OPMHUPOBAHHOCTH

Jranbl popmupoBanns komnerenuuii | Komnerenuun KoHTpo1bHO-011€HOYHBIE
cpeacTBa / cnocod oneHuBaHMs
Cemectp 1
Tema 1. MHOX€ECTBO AEHCTBUTEIBHBIX OIIK-1 Teopetnueckuit onpoc Nel;
qHucell KOHTpOJIbHast paboTa Nel.
N N OIIK-1 Teoperuueckuii onpoc Nel;
Tema 2. ®yHKUHMHU OJHON NTEPEMEHHOMN
KOHTpOJIbHast pabota Nel.
OIIK-1 Teopernueckuii onpoc Nel;
Tema 3. Tpeierhi KOHTpoOJbHas padora Nel;
BBINIOJIHEHUE UHIMBHU1yaIbHOTO
3aIaHMSL.
Tema 4. HempepbIBHOCTD (DyHKITUH. OIIK-1 Teoperuueckuii onpoc Nel;
HenpepblBHOCTE DYHKIIMKA HA OTPE3KE KOHTpOJbHas padora Nel;




BBITIOJIHCHUC MHAUBHUAYaJIbHOI'O
3aJaHus.

Tema 5. [IpousBoaHast yHKUINN OJHOU
MepEeMEHHON

OIIK-1

Teopernueckunii onpoc Nel;
KOHTpoJIbHas paboTa Nel;
BBINIOJTHEHUE UHAUBUAYAIbHOTO
3a/1aHusl.

Tema 6. luddepennman GyHKIIUN OTHOM
MepeMEHHON

OIIK-1

Teopernueckuit onpoc Nel;
KOHTpoJibHas paboTa Nel;
BBINIOJTHEHUE UHAUBUAYAIbHOTO
3a/1aHusl.

Tema 7. OcHOBHEIE CBOMCTBA

nuddepeHIpyeMbIX GYHKIUN 1 UX
MpUMEHEHHE

OIIK-1

Teopetnueckuit onpoc Nel;
KOHTpoJIbHas paboTa Nel;
BBIMIOJTHEHUE NHANBUAYATbHOTO
3a/1aHusl.

Tema 8. HeonpeneneHHbli HHTETpal

OIIK-1

Teoperuueckuii onpoc No2;
KOHTpOJIbHas padora Ne2;
BBIMIOJTHEHUE WHAUBUAYAIbHOTO
3a/1aHusl.

Tema 9. OnpenieneHHbIN UHTETPAT

OIIK-1

Teopernueckuii onpoc Ne2;
KOHTpOJIbHas pabora Ne2;
BBITNIOJTHEHUE NUHAVBUAYAIbHOTO
3aJ1aHMsL.

Tema 10. IIpumeHeHue onpeneaeHHoro
UHTErpana

OIIK-1

Teopernueckuii onpoc Ne2;
KOHTpOJbHas pabora Ne2;
BBITNIOJTHEHUE UHANBUAYAIBHOTIO
3aJJaHHUs.

Tema 11. HecoOcTBEHHBIE MHTETPAJIBI

OIIK-1

Teopernueckuii onpoc Ne2;
KOHTpOJIbHas paboTa Ne2;
BBINOJIHEHUE UHIUBUIYAIbHOTO
3aJaHHUS.

[IpomexyTouHas arrectauus

OIIK-1

DK3aMeH

Cemectp 2

Tema 12. Yucnosslie psbl

OIIK-1

Teopetnueckuit onpoc Nel;
KOHTpoJIbHas paboTa Nel;
BBIMIOJTHEHHE WHANBUAYATbHOTO
3a/1aHusl.

Tema 13. @yHKIIMOHAIbHBIE
MOCJIEZIOBATENBHOCTH M (PYHKIIMOHAIILHBIE
pSaBI

OIIK-1

Teopernueckuii onpoc Nel;
KOHTpOJbHas padora Nel;
BBINOJIHEHUE UHIUBUIYaIbHOTO
3aJaHMsL.

Tema 14. Crenennsle paasl. Paznoxenue
(byHKIUI B CTENICHHBIE PSIIIBI

OIIK-1

Teopernueckuii onpoc Nel;
KOHTpoOJbHas padora Nel;
BBITNIOJTHEHUE NHANBUAYAIBHOTO
3aJJaHHUS.

Tema 15. Tpuronomerpudeckue psiabl. Pag
Dypre

OIIK-1

Teopernueckuii onpoc Nel;
KOHTpoOsbHas pabota Nel;
BBINOJIHEHUE UHIUBUIYAIbHOTO
3aJJaHHUS.




Tema 16. @yHKINN HECKOIBKUX
NepEeMEHHbIX. BbIunciaeHne yacTHbIX
IPOM3BOJHBIX (DYHKIIMU HECKOJIBKUX
HEPEMEHHBIX

OIIK-1

Teopernueckuit onpoc Ne2;
KOHTpOJbHas pabora Ne2;
BBINIOJTHEHUE UHAUBUAYAIbHOTO
3aaHusl.

Tema 17. BeluncieHue 4aCTHbIX OlIK-1 Teopernyeckuii onpoc Ne2;
HPOM3BOHBIX BBICIIUX MOPSAAKOB QYHKIIUK KOHTpONbHAs pabora Ne2;
HECKOJIbKUX NepeMeHHbIX. [IponsBogHas BBITOMHCHHC HHMBHYAlILHOTO
3a/1aHusl.
10 HaIlPaBIICHUIO U TPAAUEHT (QYHKIIUN
HECKOJIbKHUX TIePEMEHHBIX
OIIK-1 Teopernueckuii onpoc Ne2;
Tema 18. DxcTpeMyMbl QyHKINH ABYX
KOHTpOJIbHas paboTa Ne2;
TICPEMCHHBIX BBITNIOJTHEHUE NUHAUBUAYAIBHOTO
3aJIaHusl.
OIIK-1 Teopernueckuii onpoc Ne2;
Tema 19. JIBoiiHbIE MHTETPATIBI KOHTpOJbHas pabora Ne2;
BBINIOJTHEHUE UHAUBUAYAIbHOTIO
3aJ1aHusl.
OIlIK-1 Teopernueckunii onpoc Ne2;
Tema 20. TpoliHble UHTETpaAIBI KOHTpoJIbHAs paboTa Ne2;
BBINIOJTHEHUE UHAUBUAYAIbHOTO
3a/1aHusl.
OIIK-1 Teopernueckunii onpoc Ne2;
Tema 21. IIlpumeHnenne KpaTHbIX
KOHTpoJIbHAs paboTa Ne2;
MHTCTPAIIOB BBITNIOJTHEHUE UHANBUAYAIbHOTO
3a/1aHusl.
OIIK-1 Teopetnueckuit onpoc Ne2;
Tewma 22. KpuBonuHelHbIE HHTETPAJIbI KOHTpOJbHas pabora Ne2;
BBIMIOJTHEHUE HANBUAYAIbHOTO
3a/1aHusl.
OIIK-1 Teopetnueckuit onpoc Ne2;
Tewma 23. IloBepXHOCTHBIE UHTETPAJIBI KOHTpOJbHas pabora Ne2;
BBIMIOJTHEHUE UHANUBUAYAIbHOTO
3a/1aHusl.
Tema 24. OBIKHOBCHHBIC OIIK-1 Teopernuecknii onpoc Ne2;
KOHTpOJIbHas padora Ne2;
AupgepeHnHanbHbIe ypaBHEHNS BBIMIOJTHEHUE WHANBUAYATbHOTO
3a/1aHusl.
OIIK-1 OK3aMeH

[IpomexyTouHas arrecrauus

1.5. Onucanue nokasareJieii GopMUpPoOBaHUSI KOMIIETEHIIUI

Kon komnereHunu [lnannpyemble pe3ybTaThbl 00yUeHusl (MOKA3aTeH)
OIIK-1. CnocobeH npUMEHATh 3HaeT: OCHOBHbBIE NOHSTHS, OINPEACIICHUS, TEOPEMBbI U
€CTECTBEHHOHAYYHBIE U METOJIbl MaTeMaTU4YeCKOTO aHajiu3a, B YacTH TEOpUH
00LIeMHKEHEPHbIE 3HAHUS, npenenoB,  au(QepeHInanbHOr0 M MHTErpajibHOTO




METOAbI MATEMATUYCCKOI'O HCHHCJ’IGHHﬁ, TCOpHUU PAOOB, TCOPUU OOBIKHOBEHHBIX

aHaJau3a v MOJIEJTMPOBAHMS, muddepeHIanbHbIX YPaBHEHUH.

TEOPETUYECKOTO U YMeeT: NpUMEHATh METO/Ibl MAaTEMATUYECKOTO aHAJIN3a JIsl
AKCIIEPUMEHTAIILHOTO penieHus TUIIOBBIX 3azauy; oOpatarbcs K
UCCIJIEJOBAHUSI B uHpOpMaImoHHbIM cucteMaM (MHTepHeT, Maremarnieckas
npodeccuoHaNbHON JIUTEeparypa) JUTSt MOTNIOJIHEHUS u YTOYHEHUS
JIeSITEIIbHOCTH. MaTeMaTH4eCKUX 3HaHUH.

Bnaneer: HaBbIKaMM  IIPAKTHYCCKOTO  HCIIOJIb30BAHHA
0a30BBIX 3HAHUW U METOAOB MATEMATHUYCCKOI'0O aHaJiu3a
JJIA pCIICHUA CTaHAapPTHBIX lTpO(beCCI/IOHaJ'IBHBIX 3aJ1a4.

1.6. Kpurepun oOuneHMBAHUSI KOMIETEHUMH Ha Ppa3HbIX JTamax HXx
(popmupoBanus

Bup yuedHoii paGoTbl KosmnyecTBo 6aniioB
00 300

Cemectp 1 (Tpumectp 2)
Teoperuueckuii orpoc Ne 1 5 5
Teopernueckuii onpoc Ne 2 5 5
Kontponsnas padora Ne 1 10 10
KontponpHas pabora Ne 2 10 10
Brimonnenne naauBuayansHoro 3ananus (KCP) 20 20
DK3aMeH 50 50
Bcero: 100

Cemectp 2 (Tpumectp 3)
Teopernueckuii onpoc Ne 1 5 5
Teopernuecknii onpoc Ne 2 5 5
KontponsHas padora Ne 1 10 10
KontponsHaas padora Ne 2 10 10
Brinonnenne naausuayansHoro 3ananus (KCP) 20 20
DK3aMeH 50 50
Bcero: 100

HaxonureabHas cucreMa oneHuBanusda nmo 100-0a11bH0M MIKAJIe

Yeroipexoan- [100-6a1b bykBenHasi HIKaJjia, COOTBETCTBYIOLIASA Cucrema
JbHas Hasl 100-6ans1bHOI mIKAJIE OLICHUBAHMSA
cucreMa KA/ 3a4eTa
OLIeHUBAHUS
IK3aMeHa




OIM4HO

90-100

A — OTJIMYHO — TEOPETHUYECKOE COIEPIKAHME Kypca
OCBOCHO IOJIHOCTBIO, 6€3 POoOeIIOB; HEOOXOIUMBIC
MPAKTUICCKUE HABBIKK PAOOTHI C OCBOCHHBIM
MaTepraioM c(HOPMHUPOBAHBI; BCE
[peTyCMOTPEHHBIC IPOTPaMMON 00ydeHUs
y4ueOHBIC 3a/IaHUS BHITIOJTHECHBI, KAUECTBO UX
BLITTOJIHEHHUS OLIEHEHO YKCIOM 0aJIIoB, OIMHU3KUM K
MaKCHMaJIbHOMY

Xopoio

83-89

[B — 0ueHBb XOpOLIO — TEOPETUYECKOE COJEPHKAHUE
Kypca OCBOEHO MOJIHOCTBIO, 0€3 POOeoB;
HEOOX0IMMbIe TPAKTUUYECKUE HABBIKH PabOTHI C
OCBOEHHBIM MaTEpHUajIOM B OCHOBHOM
C(OpMHUPOBaAHBI; BCE MIPEyCMOTPEHHbIE
[porpaMMoi o0ydeHus: yueOHbIe 3a/1aHus
BBITTOJIHEHBI, KAU€CTBO BBINOJIHEHUS OOJIBIINHCTBA
113 HUX OLICHEHO YK CIIOM 0ajlioB, OJM3KUM

K MAaKCUMaJIbHOMY

Xopowo

75-82

C — Xopo1Io — TeopeTUIecKoe coJepKaHnue Kypca
OCBOEHO TOJTHOCTHIO; HEKOTOPBIE TIPAKTUIECKHE
HaBBIKH PabOTHI C OCBOSHHBIM MaTepHaIoM
c(hOpMHPOBAHBI HEIOCTATOYHO; BCE
peAyCMOTPEHHbIE IPOTrPaMMOii 00ydeHuUs
y4eOHbIE 3aJIaHHsI BBITIOTHEHBI, KA4eCTBO
BBITOJIHEHHSI HU OTHOTO U3 HUX HE OLIEHEHO
MUHHMaJIbHBIM YHCIIOM 0aJUIOB, HEKOTOPHIE BHIBI
3aJ]aHU BBINOJIHEHBI C OIIUOKaMH

VnoBieTBo-
PpHUTEABHO

63-74

D — ynoBiIeTBOPUTEIBEHO — TEOPETUIECKOE
cofiep)KaHue TUCIMILTMHBI OCBOCHO YaCTHUYHO, HO
poOesbl He HOCST CYIIECTBEHHOTO XapaKTepa;
HEOOXOUMBIE MPAKTHUECKUE HABBIKU PaOOTHI

C OCBOGHHBIM MaTepHaiOM B OCHOBHOM
c(hopMUpOBaHbI; OOJIBITUHCTBO
IpeyCMOTPEHHBIX IPOrPaMMOI 00ydeHHs
yueOHBIX 33JaHUH BBITIOJIHEHO, HEKOTOPbIE

U3 BBIIIOJHEHHBIX 33/IaHUH, CONEPkKAT OITHOKH

VYnosnerBo-pu
TEJIBHO

50-62

E — nocpencTBeHHO — TEOpETUUECKOE
coJiepKaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE MTPAKTUYECKHE HABBIKH PaOOTHI

He c(OPMUPOBAHBI, MHOTHE MPEAYCMOTPEHHbBIE
porpamMMoii o0yueHus yueOHbIe 3aJaHHs

HE BBITOJIHEHBI TUOO Kau€CTBO BBIMOJIHEHUS
HEKOTOPBIX U3 HUX OI[EHEHO YHCIIOM 0aJlioB,

OJIM3KHM K MHHHMAJIbHOMY

3auTeHo




Heynosnero- | 2149 FX — HeynoBIETBOPUTEIBHO — TEOPETHUECKOE
PHUTEIBHO CofIepyKaHue Kypca OCBOCHO YaCTUYHO; He 3auteno
HE0OXOMMbIE IPAKTUYECKHE HAaBbIKU Pa0OThI
He c(hOpMUPOBAHBI; OOJBITUHCTBO
IPEAYCMOTPEHHBIX MPOrPaMMON 00ydeHUs
y4eOHBIX 3aJ[aHUI HE BBITIOJIHEHO JIMOO KaueCTBO
UX BBITTOJIHEHHS OIICHEHO YHCIIOM OaioB,
OJIM3KUM K MUHUMAIIbHOMY; TIPH
JIOTIOTHUTEILHON CaMOCTOSATENBLHOM padoTe Hall
MaTepHuajoM Kypca BO3MOKHO MOBBIIIICHUE
KaueCTBA BHINIOJIHEHUS YUCOHBIX 33 JaHUN
Heynosierso- 0-20 F — HeynOBIIETBOPUTENBHO — TEOPETUYECKOE
pPUTETHHO coziep)KaHue Kypca HE OCBOCHO; HEOOXOIMMEbIe
NpaKTHYECKHE HABBIKK PaOOTHI
He c()OPMUPOBAHBI; BCE BBHIIIOJIHECHHBIC yUeOHbBIE
3aJJaHus COJICPIKAT rPpyObIe OMUOKH,
JIOTIOJTHUTEIIbHASI CAMOCTOSTENIbHAS paboTa Ha/l
MarepuasoM Kypca He MPUBEIET K KAKOMY-TTHO0
3HaYMMOMY TTOBBIIICHUIO KQYECTBA BHITIOIHEHHSI
yUeOHBIX 33IaHUH
2. KOHTPOJIBHO-OIIEHOYHBIE CPEJCTBA
2.1.OneHOYHBIE CPEACTBA TEKYILIEr0o KOHTPOJIS (THIIOBbIE)
Bonpocsl 1151 TeOpeTHYECKUX ONPOCOB:
Tema 1. Mnoowcecmeo oelicmeumenbHvix yuce
I. YUrto mnpuHATO NOHMUMATH MOJ MHOXecTBoM? IlpuBenure mnpumepsl
MHOKECTB.
2. Yto Ha3bIBaeTCS MOJAMHOXKECTBOM JIAHHOTO MHOXKECTBA?
3. Kakne MHOXeCTBa Ha3bIBAKOTCS PABHBIMHU?
4. IToHSATHS KOHEYHOTO M OECKOHEUYHOTO MHOXKECTB.
3. UTo o3Ha4YaeT B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXAY JIBYMs
MHOKE€CTBAMMU?
6. CoBnamaroT 11 MHOXKeCTBa a, b, ¢, d,euna, c, €, d, b?
7. Vkaxure, Kakue U3  HIKENEPEUUCICHHBIX MHOXECTB  OyayT

KOHEYHBIMH, U KaKHe — OCCKOHEYHBIMU:

a) MHOXKECTBO CTY/ICHTOB JIAHHOTO UHCTUTYTA;
0) MHOXECTBO II€JIBIX OTPULIATEIbHBIX YHUCEIT,
B) MHOXXECTBO KOpPHEHN JaHHOTO MHOTOYJICHA;
') MHOXKECTBO BCEX MPSIMBIX, KOTOPBIE MPOXOIST Yepe3 3aIaHHYI0 TOUKY.

8. OOpagyiiTe Bce BOZMOXKHBIE MMOAMHOXKECTBA JAHHOTO MHOXECTBA a, b, ¢, d,

9. Kakue unciia Ha3bIBalOTCSl HATypajIbHbIMU ?




10. Kakue uncna Ha3biBaroTCs menbiMu? OOnmamaet Jin CBOMCTBOM TUIOTHOCTH
MHOKECTBO LEJIbIX YHCEIN?

11. Kakue yncia Ha3bIBatOTCS PaliMOHAIbHBIMU ?

12. Kakue uncina Ha3bIBalOTCS MppaluOHANBHBIMK? [[puBeaAnTE IpUMEPHI.

13. MHOX€CTBO IEMCTBUTENBHBIX YUCEI U €T0 OCHOBHBIE CBOKCTBA.

14. Akcuoma HEMPEPHIBHOCTH MHOKECTBA JEHCTBUTENBHBIX YNCEIL.

15. Yo Ha3bIBaeTCsI MOAYJIEM JIEUCTBUTEIBLHOIO YHCIA?

16. Hanninre HepaBeHCTBA, CBA3BIBAIOIIME MOAYJIb CYMMbI U Pa3HOCTH ABYX

YHUCEJl C CYMMOU U pa3HOCTBIO UX MOIYJIEH.

17.1TonsTHE YKCIOBOTO MHOXKECTBA. [[prMephl UNCTOBBIX MHOKECTB.

18. [laiiTe omnpenelieHWE HUXXHEH W BEPXHEW TpaHULl YUCIOBOIO
MHOXECTBA.

19. Kakoe 4HCIOBOE MHOXKECTBO HAa3bIBAETCSI OrPAaHUYECHHBIM CHH3Y
(cBepxy)? IIpuBenuTe npuMepsl.

20. Kakoe 4MCIIOBOE MHOXECTBO Ha3blBaeTcsa orpaHuyeHHbIM? [IpuBeaure
MIPUMEPHI.

21. ChopmynupyiiTe npru3HaAK OrPaHUYEHHOCTH YHCIOBOTO MHOXECTBA.

Tema 2. @ynxyuu 00HOU nepemeHHOU.

22.Chopmynupyiite onpeaeneHre QyHKIMU OAHONU EPEMEHHOM.

23. OGnacte omnpeneneHuss M o0NacTb 3HAYeHUM (YHKUMHU OFHOU
IIEPEMEHHOM.

24. Jlaitite onpenenenue rpaduka GyHKIIMU OJJHON TEPEMEHHOM.

25.  Yto 3HauMT 3a4aTh (PYHKIHIO OIHON nepemeHHOM? CriocoObl 3agaHus
(GYHKIIUU OJTHOM MEpEMEHHOM.

26. JleiictBus Haa PyHKIMSIMHU.

27. JlaiiTe onpeneneHne KOMo3uuu aByx GyHkuuid. [IpuBeaute mpumepsl.

28. IloHsATHE YKMCITIOBOM MOCIEAOBATEIIBHOCTH.

29. [lonsiTHE MOHOTOHHOM (DYHKIIHH.

30. IloHATHS YE€THON 1 HEYETHOU (PYHKIIMIA.

31. IlonATHe epuoaANYECKON PyHKIIIH.

32. OCHOBHBIE AJIEMEHTAPHbIE (PYHKIUHU, UX CBOMCTBA U IpadUKy.

33. DneMeHTapHble Mpeodpa3oBaHus rpadukoB QyHKIUMN.

Tema 3. Ilpeoensoi.

34.ChopmynupyiiTe ompenencHue 88 OKPECTHOCTH TOYKM Ha YHUCIOBOM

npsaMoi. UTo Takoe MpoKoioTas dd. OKPECTHOCTh TOYKM HA YHUCIOBOM
IIPSMOM.
35. JaiiTe onpeaelieHUe NpeaeIbHOW TOUKH MHOXKECTBA.
36.I1onsTue npenena GyHKIIMU B TOYKE U €70 TEOMETPUUYECKHUI CMBICTT.
37.11epBblii 3aMeyaTesIbHBIN TIpeae.
38. ChopmynupyiiTe TEOpEMy O EAMHCTBEHHOCTH TIpE/ea.
39.ChopmynupyiiTe TeOpeMy O TIPEACITLHOM TEPEX0/Ie B HEPABEHCTBAX.
40. Chopmynupyiite TeopeMy O mpejiesie MPOMEKYTOUHOU (PYHKIUU.



41. CdopmynupyiiTe TeopeMy 00 OTrpaHMYCHHOCTH (DYHKIIMH, WMEIOIICH
KOHEUYHBIHN MPEJIEI.

42 .Tlpenenbl cyMMBbI, Pa3HOCTH, IPOU3BECHHS M YACTHOTO JBYX (DyHKITHIL.

43. Ilpenen GpyHKUMU IPU APTYMEHTE, CTPEMSLIEMCS K 0O.

44.1Tpenen 4nMcI0BOM MOCIENOBATENBHOCTH.

45.beckoHeUHO MaJible (PYHKIIMU U UX CBOMCTBA.

46.beckoneuHo Oombiue GyHKIIMU U OECKOHEUHbIE MPEIEIIbI.

47.Chopmynupyite TeOpeMy O CBS3M TIOHATHUS OCCKOHEYHO OOJIBIION
(YHKIMM C TOHATHEM O€CKOHEYHO Majioi (PyHKITUH.

48.BpruncieHue npeaena CyMMbl, pa3HOCTH, MPOU3BEAEHUS U YaCTHOTO JBYX
(GbyHKIHI B 0COOBIX CITydasX.

49. OKBUBAJICHTHbIE OECKOHEYHO Majbie (YHKIIMM U BBIUMCICHUE C HX
MIOMOILBIO MPEEIIOB.

50.0mn0ocToponnue npenensl pyuakmuii. Chopmynupyiite TeopeMy O CBS3U
MOHATUN OJHOCTOPOHHMX ITPENETIOB C MOHATHEM OOBIYHOTO MpEea.

51.TouHble TpaHUIBl YUCIOBBIX MHOXECTB. Cdopmynupyiite Teopembl O
CYILIECTBOBAHUM TOYHOW BEPXHEN U TOYHOU HMKHEW IPAHULL.

52.ChopmynupyiiTe TeopemMbl O CBOMCTBaX TOYHOM BEpXHEM U TOYHOU
HIDKHEW TpaHull YUCITOBBIX MHOXKECTB.

53.ChopmynupyiiTe  TEOpeMbl O Tpeaesie  MOHOTOHHOM  YMCIIOBOM
nocyienaoBaresibHOCTH. Teopema Berepirpacca.

54.Yucno e. Chopmynupyiite TeopeMy 0 BTOPOM 3aMedaTeIbHOM Ipeerie.

55.ChopmynupyiiTe TeOpeMbl O TPETHEM, UETBEPTOM U IMSATOM 3aMeYaTeIbHbIX
npeeiax v CIeACTBUS U3 HUX.
Tema 4. Henpepvienocmo ¢ghynxyuu.

56.ChopmynupyiiTe onpeaeiicHue HepepPhIBHON (DYHKIIMH B TOUKE.

57. Cdopmynupyiite TeOpeMbl O HENPEPHIBHOCTH CYMMBI, Pa3HOCTH,
MIPOU3BEACHUS U YaCTHOTO JIBYX HETIPEPHIBHBIX B TOUKE (DYHKITUH.

58.CdopmynupyiiTe 0 HEIPEPHIBHOCTH KOMITO3UIIMHU ABYX (DYyHKITHIA.

59.01HOCTOPOHHSSI HENPEPBIBHOCTh (PYHKIIUU B TOUKE.

60.laiite ompenenenue Touku paspbiBa ¢GyHKuuU. Knaccudukauus Touek
pas3phbiBa.

61.0O1HOCTOPOHHUE TIPEIEIIBl MOHOTOHHBIX (hYHKIIHM.

62.Chopmynupyite TeOpeMy O MPOMEKYTOUHBIX 3HAYEHUSX HEMpPEpPbIBHON
GyHKIIH.

63. ChopmynupyiiTe onpeaeseHne Moanocaea0BaTeIbHOCTH.

64. Chopmynupyiite bonbiiano-BeiiepmTpacca.

65. Chopmynupyiite Teopembl Beliepmirpacca 0 HEMpepbhIBHOW Ha OTpE3Ke
GbyHKIUY.

Tema 5. [Ipouszeoonas gpyukyuu 00HOU nepemeHHOl.

66. ChopmynupyiTe onpeaesieHne Mpou3BOAHON (QyHKITHH.

67.Kaxkas ¢pyHKIms Ha3piBaeTCs AUPPEPEHINPYEMO B TOUKE?



68. Cdhopmynupyiite Teopemy o cB3u auddepeHIupyeMocTd QyHKINA B
TOYKE C €€ HENPEPBIBHOCTHIO B 3TOM TOUKE.

69. [laiite ompeneneHus KacaTelbHOM M HOpManu K rpaduky (yHKIUH B
TOYKE.

70.Chopmynupyiite TEOpEMY 0 T€OMETPUYECKOM CMBICIIE
muddepeHuupyeMocTy (PyHKIHUU B TOUKE.

71. IlpousBogHas CyMMbl, Pa3HOCTH, NPOU3BEACHHS W YACTHOTO JABYX
GbyHKIUH.

72.ChopmynupyiTe TeOpEMY O MPOU3BOIHON KOMITO3UIIMH ABYX (DyHKIIHI.

73. IIpon3BoHbIE NIEMEHTAPHBIX (PYHKITUH.

74. ChopmynupyiTe TeOpeMy O MIPOU3BOIHON 00paTHON (DyHKIIUH.

75.Tunepbonuueckre GyHKIUUA U UX TPOU3BOIHBIC.

76.11apamerpudeckuii cnoco0 3amanus ¢yHkiuu. ChopMynupyiTe Teopemy
O MPOU3BOIHOM MTApaMETPUUCCKH 3aJJaHHON (PYHKITUH.

77. SBnAercs M HENPEPBIBHOCTh ()YHKUUHU B JAHHOW TOYKE JOCTATOYHBIM

ycnoBueM nuddepermupyemoctr? OTBET 000CHOBATH € MTOMOIIBIO MPUMEpa.

78.  MoeT M cyluecTBoBath | ") 7 (X0 ecm me cymecteyer J (%)
f(x) ?

Tema 6. /lupgpepenyuan gynxkyuu 00HoU nepemeHHOU

79.Chopmynupyiite  ompenenenne auddepeHnrana QGyHKIUA  OFHOU
IIEPEMEHOM.

80.ChopmynupyiiTe Teopemy O TeOMETPUYECKOM cMmbicie auddepeHimana
(GYHKIIMU OJTHOM MepEeMEHOM.

81.B yem cocTouT MexaHuueckuit cmbicn quddepennuana GyHKIAN?

82.Chopmynupyiite Teopemy o auddepeHuaie CyMMbl, Pa3HOCTH,
MPOU3BEACHUS M YaCTHOTO JBYX (PYHKITHIA.

83.Copmymupyiite Teopemy o auddepeHimane KOMIO3UIUA IBYX QyHKITHAM.

84. InddhepeHnpanbl BHICIIMX TOPSIKOB.
Tema 7. OcnosHuvie ceoucmea OupgepeHyupyemvix @YHKYut u ux
npumeHeHue.

85. Jlaiite onpeneneHust Bo3pacTaroiiei (yopiBaronieil) yHKIMHU B TOUKE.

86. ChopmynupyiTe TeOpeMy O BO3pacTaHWU U YObIBAaHUHU (DYHKIIUU B TOUKE.

87. Chopmynupyiite Teopemy dDepma.

88. Chopmynupyiite Teopemy Poss.

89. Chopmynupyiite Teopemy Jlarpanxa.

90. Chopmymnupyiite TeopeMmy Korrm.

91. CdopmymupyiiTe TeopeMy O JIOCTAaTOYHOM YCIIOBHM MOHOTOHHOCTH
(GYHKITUU HA TIPOMEKYTKE.

92.JlaiiTe ornpeneneHne TOUKe MakcuMyma (MUHUMYMa) (PYHKIIHH.

93.CdopmynupyiiTe TeopeMy O HEOOXOJUMOM YCIOBUU CYIIICCTBOBAHUS
KCTpeMyMa (PYHKIMH OTHOW TTEPEMEHHOM.



94. ChopmynupyiiTe TeOpeMy O TMEPBOM M BTOPOM JOCTATOUHBIX YCIOBHUSIX
CYIIIECTBOBAaHUS dKCTpeMyMa (YHKITUU OJTHOM MTEPEMEHHOM.

95. Hampasnenue Boimyksioctu rpaduka ¢pynkiun. Touku nepernba rpaduka
byHKIUY.

96. HeBepTuKaibHble aCUMIOTOTHI Fpaduka QyHKUINH.

97. PackpbITHe HEOMpPEACICHHOCTEN THUIA u L) ¢ moMoripIo mpaBuiia

Jlonurans.
98.Cxema uccnenoBanust GyHKIIMN U TOCTpOeHHE €€ rpaduka.
Tema 8. Heonpedenennvlii unmezpail.
99. JlaiiTe omnpenenenue nepBoodpazHoil PyHKIUU.
100. Cdopmynupyiite TeopeMy 0 IEpBOOOPA3ZHON PYHKIIUH.
101. TlonsTHe HEONPENEICHHOTO HHTETPAIA.
102. CdopmynupyiiTe OCHOBHBIE CBOMCTBA HEONPEIEIEHHOTO UHTErpaIa.
103. TaOnuiia OCHOBHBIX HEOINPEACIICHHBIX HHTETPAJIOB.
104. Cdopmynupyiite TeopeMy 00 HHTETPUPOBAHUHM 110 YACTSIM.
105. Cdopmynupyiite TeopeMy O 3aMEHE NMEPEMEHHOM B HEOIpPEAEeIEHHOM
UHTErpa’e.
106. HuTerpupoBaHue NpocTerux IpoOdei mepBoro U BTOPOro TUIIOB.
107. HuTerpupoBaHue NpoCTEUITUX IpoOEH TPETHETO THIIA.
108. HuTerpupoBaHue MpocTeUuX ApoOei Y4eTBEPTOTo THIIA.

[==—(q-Z>0)

109. Beruuciaure HMHTETpAJI ¥2+pr+g

f dx

pE
.2 ; ) (q e D)J
x%+px+g 4 CBEJIsl €T0 K TaOJIMYHOMY.

[ (¢-Z<0)

110. Beruucaute MHTErpal x2+px+q’ 4
dx 2
Jo=—(q—Z<0),
AR g 4 CBEJIS €0 K TaOJIMYHOMY.

f ax f ax

111. Beluuciute  MHTErpan Jxt+px+q © x%+px+a cBemd  e€ro K
TaOJIUYHOMY.

112. HuTerpupoBaHue NpaBUIbHON PAllMOHATLHON (QYHKIUU.

113. HuTerpupoBaHue HENPABUIHHOW pAallMOHAIBHON (DYHKIIHH.

114. HHTErpupoBaHre TPUTOHOMETPHUUECKHUX BBIPAKEHUN.

115.  HHTerpupoBaHue BBIPAXKEHUHN, COACPKALIUX PATUKAIBL.

116. Kakyrwo TMOACTAaHOBKY HYXHO BBINOJHUTH JJIS pallMOHAIU3ALNU

MHTErpaa J R (¥x,¥x) dx [ R (¥x,Vx) dxy
117. VkaxuTe palMOHAIM3MPYIOIIYX0 IIOACTAHOBKY Il  HMHTerpaia

[R (.t:,ﬁf“ﬂ?) dx [ R (.vf;,nf“ﬂg) dx

| Yx+& | yx+&
V' V'



Tema 9. Onpeoenennviii unmezpa..

118. Paszbuenme orpeska. Panr pazouenus. MaTerpanpHas cymma. [lorsitue
OIPEEIICHHOTO HHTErpaa.

119. 3apaun, npuBOASIIME K TOHATHUIO ONPEICICHHOTO UHTETPAJIA.

120. Cdopmynupyiite TeoOpeMy O HEOOXOAUMOM YCIIOBUU UHTETPUPYEMOCTH
GyHKIUY.

121.  Cymwmsl apOy 1 ux cBoiiCcTBa.

122.  Kputepuii UHTETpUPYEMOCTH (PYHKIIHH.

123. JloctarouHble YCIOBUS HHTETPUPYEMOCTH (DYHKIIUU.

124. CdopmynupyiiTe OCHOBHBIE CBOMCTBA ONPEICIICHHOTO HHTETpala.

125. Cdopmynupyiite Teopemy o hopmyne Hperotona — JleiOnuna.

126. Chopmynupyiite TeopeMy 00 MHTETPUPOBAHUU 110 YacTsIM B
ONpe/IeICHHOM UHTETpaJe.

127. CdopmyaupyiTe TeOpeMy 0 3aMEHE IIEPEMEHHON HHTETPUPOBAHUS.

128. HMHTerpanbl YETHBIX U HEUYETHBIX (PYHKUHUHN 1O OTPE3KY C CEPEeUHON B
HYJI€.
Tema 10. Ilpumenenue onpedeneHno2o unmezpaid.

129. CdopmynupyiiTe Teopemy O IUIOMAIA KPUBOJIMHEHMHOW TpareuuH.
Cnencraus.

130. Cdopmynupyiite TeopemMy 0 TUIONIaAH KPUBOJUHEHHOTO CEKTOPA.

131. CropsmisgeMoCTs U IJIMHA TUIOCKOW KpuBOH. ChopMynupyiuTe TeopeMy
Kopnana.

132. BpiuncieHue JJIMHBI TIaJKOM KPUBOU (OMpeaeaeHnue MaJKkol KpUBOH,
Teopema O JJIMHE TIaJAKONW KPUBOH).

133. Bpruuciienue UIMHBI TIAAKOW KPUBOM, 3aJaHHOM B JIEKAPTOBBIX
KOOpPJIMHATaX, U KPUBOM, 3aJaHHOU B MIOJISIPHBIX KOOPAWHATAX.
Tema 11. Hecobcmeennvie umnmeepanvl ¢ OECKOHEUHbIMU Npederamu
UHMe2pUuposaHusl.

134. Cdopmynupyiite onpeneneHne HeCOOCTBEHHOTO UHTerpana 1-ro poaa ¢
OECKOHEUYHBIM BEPXHHUM MPEIEIIOM OT HENPEPHIBHOU (PYHKITUU.

135. Cddopmynupyiite onpeneneHue HeCOOCTBEHHOTO HHTerpana 1-ro pona ¢
OECKOHEUHBIM HIKHUM TIPEACIIOM OT HEMPEPHIBHOU (PYHKIIUU.

136. Kakoii  HecOOCTBEHHBIM  HMHTErpajll  Ha3blBaeTCs  aOCOIIOTHO
cxonammmcs?

+o0 dx

137. VYkaxwure, jid Kakux 3HaueHui mapamerpa 99 wmHTerpam Ja  x¢
+o0 dx
Ja  xo, (a>0)(a=>0) gpugercs CXOALINMCS, a JUIsl KAKUX 3HAYEHUH —
PaCXOASIIIUMCS UHTETPAJIOM.
138. CdopmynupyiiTe onpeaesieHne 0cTaTka HECOOCTBEHHOTO HHTErpaa.
139. Cddopmynupyiite TeopeMy 00 ocTaTrke HECOOCTBEHHOTO UHTErpara.



Tema 12. Hucnosvie psovl.
140. Tlonsitue umcioBoro psaa. CXoAsuuics YUCIOBOM psii U €ro CymMma.
TeopeMa 0 reoMeTpUUECKOM ps/JIe.

141. Haitnure cymmy psiza 2in=1(5/8)" 2n=e (5/8)"

142. Teopema O CHOXEHHHM CXOJSAIIUXCS YHCIOBBIX psijoB. Teopema 00
YMHOXKEHUH CXOJIAIIETOCSI YUCIOBOTO Psi/ia HA YUCIIO.

143. OmnpeneneHue ocTtarka 4YUCIOBOTO psima. Teopembl 00 ocTaTke
CXOJALIEr0Cs YUCIOBOIO PsIa.

144. HeobxomuMoe yCIOBHE CXOAMMOCTH YHCIOBOTO psiaa. ['apMoHMUYecKuit
ps.

145. TlonoxwurenbHble  4YUCIOBBIE  psAapl.  Kpurepnii  CXOIMMOCTH
MOJIOKUTETBHBIX PSJIOB.

146. CpaBHEHHE NOJOKUTENBHBIX PSAIOB.

147. Tlpuznaku Ko u JlanamGepa cXonMMOCTH MONOKHUTEIBHBIX PSIOB.

148. HMHTerpanbHblid MPU3HAK CXOAMMOCTH IOJIOKUTEIBHBIX PANOB M €r0
npuMmeHeHue. Teopema 06 0600IIIEHHBIX TAPMOHUYECKUX PsIJIax.

149. 3Hakouepenyromuecs PAIBL Teopema Jleitbaua 0
3HAKOYEPEAYIOIIUXCS psIax.

150. AOcomioTHas W yCIOBHAasl CXOAUMOCThH psaoB. [lonmoxutenbHas u
OTpHUIIaTeJIbHAs YaCTH YUCIOBOTO pAJa.

151. Ilpusnaku [anamOepa u Koiu aOCONIOTHON CXOAMMOCTH YUCIOBOTO

psna.
Tema 13. @yukyuonanbHvie NOCIE008AMENLHOCMU U (DYHKYUOHAbHYLE
PpAObL.

152.  ®yHKuoHaJdbHAs MOCEN0BaTeIbHOCTh. OO0JAaCTh CXOAMMOCTH H

npenenbHas QyHKIHS.

153. ®yskuuoHanbHble pAabl. OOIACTh CXOAMMOCTH W TpeleibHas CyMMa
(GYHKIIMOHAIBHOTO psija.

154. PaBHOMepHasi CXOAMMOCTHh (PYHKIIMOHAJIIBHOW MOCIENI0BAaTeIbHOCTU U
(GYHKITMOHAIBHOTO psifia.

155. Cdopmynupyiite Teopemy Beliepirpacca o paBHOMEPHOIH CXOIUMOCTH
(GYHKITMOHAIBHOTO psifa.

156. HeobxomuMoe M JOCTATOYHOE YCIOBHUS PaBHOMEPHOW CXOIUMOCTHU
(GYHKITMOHANBHBIX PSIIOB U (DYHKIIMOHATBHBIX TTOCIIEIOBATEIIEHOCTEH.

157. CaoiicTBa paBHOMEPHO CXOASAIMIUXCS (PYHKIIMOHATBHBIX PSIIOB.
Tema 14. Cmenennvie psaovl. Paznoowcenue gynxkyuti 8 cmenenHule psobwi.

158. IloHsTHE CTENEHHOTO psiaa.

159. Cdopmynupyiite Teopemy AbOesst 00 UHTEpBAJIE U PAJINYCe CXOAUMOCTH
CTENIEHHOTO PA/a.

160. CdopmynupyiiTe TeopeMy O PaBHOMEPHOM CXOAMMOCTH CTEIIEHHOTO
psga.

161. CdopmynupyiiTe CBOIMCTBA CTETIEHHBIX PSIOB.

162. Paznoxkenue GyHKIIMU B CTETIEHHOM PSII.



163. Cdopmynupyiite TeOpeMy O €IMHCTBEHHOCTH Pa3NIOKEHUS (PYHKIIMH B
CTETIEHHOM PsI.

164. dopmyna Teunnopa.

165. Cdopmynupyiite TeopeMy 00 yCIOBUU CXOAUMOCTH pssa Teinopa.

166.  Cdopmynupyiite TeopeMy O pa3IOKEHUH QYHKIIUH f@)=e" 5
CTETICHHOM PsI.
f(x)=sinx

167. CdopmynupyiiTe TeopeMy O pa3IOKCHHH (QYHKITUU B
CTEIICHHOM PS/I.

168. Coopmymnpyiite Teopemy o pasnokennn (yskmun /() =08y g
CTETICHHOM Ps/I.

169. Cdopmynupyiite TeopeMy O pa3IoKeHHH (DyHKLIUH S =In(l+x) o
CTETICHHOM Ps/I.

170. Cdopmynupyiite TeopeMy O pa3ioKeHHH (QYHKIIUN f(x)=arctgx 4

CTETICHHOM PsI.
o v 7
171. Cdopmynupyiite TeopeMy O pazioxKeHUU (PYHKIHUU fGry=(l+x)
OMHOMUATLHBIN Psi.
Tema 15. Tpueonomempuueckue psovl. Psio @ypuve.
172. TpuroHomerpuueckas cucrema GQYHKUMA U €€ OpTOrOHAIBHOCTD.

[Ipumep opToroHaabHOM cUCTEMbl (DYHKIIUMA.
173. Kaxume w3 cneaytommx map Qynxmmit /(0 f(X) 5 g0 g(x)

oproronansusl Ha npomexytke L 111 =1 1] gy F(X) =xf(x) =x 4
g(x) =x*-1g(x) =x*-1. 6) fG)=xf)=x y g(x) = |
gxy=x>-1. g) f()=x*f(x) =x*  9(x) = x*-1g(x) =x*-19

174. TloHsTHE TPUTOHOMETPUYECKOTO PAAA.

175. Hante onpenenenue psga Oypee.

176. KommnekcHas opma psiga Oypee.

177. Cxomumocts psiga Oypwe. Teopema [upuxie.
178. Psanbpl mo KOCUHYyCaM U CHHYCAaM.

179. Hamummure ¢popmynsl 1t ko3dduurentos psaa Oypre GyHKIUN €9
F(X) | pasnoxennoil B tor pax B mpomexyrtkax: a) L% 7] -7 g)

[FLI-L1,

180. Hamummure psag dypre Heu€THOM (yHKIIMH fxf (_'-c)’ 3aJJaHHOW Ha

npomexytke L~ %7 [, 7]



Tema 16. @yukyuu HeCKOTbKUX NepeMeHHbIX. Buiuucnenue uacmmubix
NPOU3BOOHBIX BbICULUX NOPAOKOE (DYHKYUU HECKOILKUX NepeMeHHbIX

181. @dynkuus naByx nepemMeHHbIX. OO0nacTe onpeneneHuss W o0nacThb
3HaYeHUN  QYHKIMA JIByX TEPEeMEHHBIX. @DYHKIUS  HECKOIbKHX
MEPEMEHHBIX.

182. CnocoO»l 3a1anust PyHKIIMH ABYX epeMeHHbIX. [ paduk QpyHKIMMN 1BYyX
MEPEMEHHBIX.

183. Ilpenen ¢pyHKIMU ABYX NEPEMEHHBIX.

184. HenpepbIBHOCTb B TOUKE (PYHKIIMH IBYX MEPEMEHHBIX.

185. YacrtHble npou3BoaHbIe (QYHKIIMKU HECKOJIBbKUX MEpeMEHHBIX. YacTHbIe
NPUPAIEHUS U YaACTHBIC TPOU3BOIHBIE (DYHKITUH JBYX MEPEMEHHbIX.

186. @yHKIUs ABYX NEPEeMEHHBIX, MU depeHIupyemast B TOUKE.

187. Tlomuerit nuddeperiman GyHKINN B TOUKE.

188. Heobxomumoe wu jgoctarodHoe ycioBus —AudhepeHIIuPyEeMOCTH
(GYHKIIUY IBYX TIEPEMEHHBIX.

189. [lpowsBomnass w auddepeHman CIOKHONH (YyHKIUHA  JBYX
MEPEMEHHBIX.

dz E

190. 3anumure Qopmyiny s TPOU3BOJHON &v 6v  CIOXKHOM (YHKIUU
z=z(wv), u=ulx,y), v=vxy)

z.=z(wv);, w=ulx;y), v=v(x;y)
dv dv
191. 3anumure QopMydy s HPOU3BOMHOM dx dxr HESBHOH (QYHKIHH,
F(x,y)=0F(x,y)=0
pz0: oz oz
192. 3anumure QOpMynbl Uil TPOU3BOAHBIX &x dx, &v &y  HEsABHOM

(dyHKuMH, 3a1anH0i ypasrenuem: F (6, Z) =0 F(xy,2) =0
Tema 17. Bviuucnenue uacmuuix npou3800HbIX GblCUIUX NOPSAOKO8 (DYHKYUU
HEeCKONbKUX nepemenHvlx. Ilpouzeoonas no Hanpasnienuro u cpaoueHm
@DYHKYUU HECKOIbKUX NePEeMEHHbIX

193. YacTHble NOpPOU3BOAHBIE BBICHIMX TMOPSAKOB (YHKIMU HECKOIbKUX
EPEeMEHHBIX.

194. luddepennman QyHKIUM JBYX TMEPEMEHHBIX U €ro OCHOBHBIE
CBOMCTBA.

195. Jluddepenimanbl BHICIINX MOPSIAKOB (PYHKIIMH IBYX MEPEMEHHBIX.

196. IIpousBomHas 1Mo HAMpPaBIeHUIO (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

197. TpamueHT HYHKIIMN HECKOJIBKUX MIEPEMEHHBIX B TOYKE.

3aJJaHHOW YpaBHEHUEM

du
nu HpOI/I3BOI[Hy10 al

198. 3amumurte Gopmyiy, CBI3BIBAIOIIYIO gradu grad u
du

4l B 3aJaHHOM TOYKE CKaasApHOro mojs i,




Tema 18. Dxempemymol pyHKyUU 08X NEPEMEHHDIX.
199. CdopmynupyiiTe omnpeaeieHne JOKAThHOTO MaKCHMyMa (JIOKaJIbHOTO

vurnvyma) dyrkmn 2 = F(6Y)Z2=F00Y) 5 pouke  Mo(X0,20)
My (%0,30).

200. Yro Takoe crauuonapHas Touka gymximu Z = f(6,1) 2 = (X, )9

201. HeobOxomumoe M JOCTaTOYHBIE YCIOBUS CYIIECTBOBAHUSA JKCTPEMyMa
GyHKIMM £ = f,y)z=f(x,1)9

202. Anroput™ uccienoBaHus (PyHKIIUHU IByX MEPEMEHHBIX Ha SKCTPEMYM.

203. AOCOJIOTHBIC M YCIIOBHBIE SKCTPEMYMBI (DyHKITHH.

204. AnroputMm moMCKa aOCONIOTHOTO JKCTpeMyMa (yHKIHUU B 3aJaHHOU
oOnacru.

205. CdopmynupyiiTe ompeneieHue YCIOBHOTO MakcuMyma (QyHKIHH

u=f(M)u=f(M) IIPH CBS3U (M) =0¢M) = 'D

Tema 19. J[otinbie unmeepaui.
274. TlonsiTue MHTETPATIBLHON CyMMBI 7151 QYHKIIMU JABYX IEPEMEHHBIX.
275. llonsiTue NBOMHOIO MHTETpaa.
276. T'eoMeTpuyeCcKU CMBICT ABOMHOTO MHTErpaa.
277. Heobxomumoe yciioBHE CyIIECTBOBAHUS JBOMHOTO WHTErpaa.
278. Cymwmbl [lapOy st QyHKuMH AByX mnepeMeHHbIX. [Ipu3nHak
MHTETPUPYEMOCTH (QYHKIIMH JBYX MIEPEMEHHBIX.
279. JlocrarouHble yCIOBUS CyIIECTBOBAHUSA JBOMHOTO MHTErpaa.
280. CpoiicTBa JBOMHOTO HWHTErpajia, BbIpa)KacMblE pPABEHCTBAMU U
CJIEJICTBUS U3 HUX.
281. CpolicTBa IBOMHOIO MHTErPAJIA, BBIPAXKAEMbIE HEPABEHCTBAMH.
282. IloHsTHE MOBTOPHOTO UHTETpaa.
283. BpruncneHue ABOMHOTO MHTErpaia NOBTOPHBIM UHTETPUPOBAHUEM.
284. Teopema 0 3aMEHE NEPEMEHHBIX B JBOMHOM UHTErpaJIe.
285. Teopema o0 mnpeoOpa3oBaHUM JABOWHOTO MHTETpajga K MOJSPHBIM
KOOP/JMHATAM.
Tema 20. Tpotinvie unmezpaisi.
286. IlonsiTue TPOMHOTO MHTErpaA.
287. CBoiicTBa TPOMHOIO UHTErpAJIa.
288. BpruncneHne TpOMHOTO UHTETPAIIA.
289. TpoitHOI HHTETpasl B CPEPUUECKUX U HIUITUHAPUUECKUX KOOpAUHATAX.
Tema 21. Ilpumenenue KpamHuvlx UHMESPALO8.
290. IlpumeHeHuEe KpaTHBIX MHTETPATIOB K BHIYUCICHUIO TUIOIIAACH TIIIOCKUX
duryp.
291. HaiiguTe miomanb GUrypbl, OrpaHUYEHHON JTUHUSAMMU:
xy=4xy=4 x+y=>5x+y=>5

292. IlpumeHeHue KpaTHbIX UHTETPAJOB K BEIYMCIECHUIO OObEMOB TEI.



293. Beluncienre Macchl M KOOPAWHAT IIEHTPA TSKECTH IIOCKOU (DUTYPHI U
Tena.
294. BpruucieHue miomaIy MNOBEPXHOCTH.

295. Haittn mromams Toi wactu miockoctn 0¥ T3VT22=12  aronag

3aKJIFOYEHA B IEPBOM OKTAHTE.
296. BeruucieHue MOMEHTOB MHEPIIUU TIOCKON (DUTYpPHI U Tea.

297. Omnpenenuts MONSAPHBIM MOMEHT WHEPLUHH IUIOIIANHW, OTPAHUYEHHOMN
muamsima @ b ,x:0’y:0.

Tema 22. Kpueonuneunvie unmezpansl.

298. ITloHsTHE KPUBOJMHENHOIO UHTErpaia NEPBOro poaa U €ro CBOMCTBA.
299. TloHsTHE KPUBOJIMHEMHOTO HHTErPpAIa BTOPOTO poAa U €ro CBOMCTBA.
300. Teopema O CylIECTBOBaHUM KPHUBOJUHEHMHOTO WMHTErpajia u ¢dopmyie
JUTSI €70 BEIYUCIICHUSI.

301. Beruucienue paboThl NEPEMEHHON CHIIBI C TTIOMOIIBIO KPUBOJIMHEMHOTO
UHTErpasna.

302. Teopema o popmyne Pumana-I"puna u ciencTeue u3 Hee.

303. VYcnoBus HE3aBUCUMOCTU KPUBOJIMHEWHOTO MHTErPaJia BTOPOrO Pojia OT
MIyTH UHTETPUPOBAHUSI.

j- 2xydx + x2dy J- cos 2ydx —2xsin2 ydy
318.BbluncnuTh MHTErpaybl: a) A8 ; 0) 4B o
. A1) B(2=)
000 IMHUU OT TOYKH 6 10 TOYKH

A(—a;0) " B(0;a)

319./lanbl TOYKH . Beruucnute paboty cuiibl F(P:O) | e

e=y , Q=y-x , IPY IEPEMEIIEHUN €IMHULIBI MACCHI:
a) no npsamoint O4; B) 1o jjomanot A0B.
Tema 23. [logepxnocmmuvle unmezpasi.
323. OmnpeneneHune MOBEPXHOCTHOIO UHTErpaia NepBOro pojaa.
324. BpbIuKCICHUE MOBEPXHOCTHBIX MHTETPAIIOB IEPBOTO poAa.
325. Omnpenenenune MOBEPXHOCTHOIO HHTErpajia BTOPOro poja.
326. BebrunciieHHe MOBEPXHOCTHBIX MHTETPAIIOB BTOPOTO POAA.
327. CBsi3pb MexAy MNOBEPXHOCTHBIMU HMHTErpajaMu MEPBOTO U BTOPOTO
pona.
Boluncnuth MNOBEPXHOCTHBIE MHTETpaibl IMEPBOTO poaa (MO IUIOIIAU
MTOBEPXHOCTH):
Tema 24. ObviknosenHble Oup@epenyuaibrvie YpasHeHUsl.
328. Tlonstne OOBIKHOBEHHOTO IU(PPEPEHINAIBHOTO YypaBHEHHS 1-TO
MOPSKa, €ro peuieHus, 00Iero nHTerpaa.

329. KakoB reoMeTpHYECKHii CMBICT ypaBHEHUS =f(x, ) y=f(x,y)
330. 3apmaua Komm nnst auddepeHmaibHOro ypaBHeHus 1-ro mopsiaka.



331. Jluddepennuanpabie ypaBHEHUS 1-TO MOpsAKa ¢ pPa3AesIOIIMMUCST
MepeMEHHBIMH (OTIPEICIICHNE U CXEeMa PEIICHUS ).

332. Opnoponnbie  auddepeHuuaIbHble  ypaBHEHHS 1-ro  TOpsaka
(ompeneneHne U cxema perieHusl).

333. Jluneitnble  auddepeHIUanbHble  ypaBHEHUs  1-ro  mopsaka
(ompeneneHre U cxema perieHus ).

334. Juddepenuuanbasie ypaBHeHHS bepHymn (ompeaelieHHe U cxema
pELIeHHUS).

335. Juddepennumanbibie  ypaBHeHUsT 1-ro  Topsaka, pa3pellieHHbIe
OTHOCHUTEJIbHO HEU3BECTHON (DyHKIIMU (OTPEICIICHUE U CXeMa PEIICHHUS).

336. JluddepeHnmanbabie  ypaBHEHHS  1-ro  Topsiaika B TOJHBIX
muddepenimanax (onpeaeraeHue u reopema o0 oOIeM HHTErpae).

337. TonsTtue nuddepeHnanbHOr0 ypaBHEHUS N-TO MOPSIKA.

338. OcHOBHBIE METONBI TOHWKECHHUS TOPAAKOB AuddepeHITnaTbHBIX
YpaBHEHUM.

339. Jlamo ypasmemme: ¥V - +xXy =2y'v7P4+xy"=2y" C nomompio
KaKo IMOACTAaHOBKH MOKHO TOHHM3UTH €ro nopsaok? Hamuimmre oOmuii BUI TaKUX
YPaBHEHUM.

340. HaiiguTte oOmme pemnieHus ypaBHEHUN METOIOM MOHIKECHUS TOPSIKA:

i e 1
=—+xy'==+x
X X .

a) ¥ =Inx y™=Inx. g v

341. 3anaua Ko mis quddepeHmaibsHOoro ypaBHEHUS N -To TTOPSAKA.

342. OnHOpOIHBIC JIMHEHHBIE u HEOJIHOPOJIHBIC JINHEWHBIE
mubdepennmansubie ypaBaenus (OJIAY u HIIAY). Ionstue obiero perieHus.
Onpenenurens BpoHckoro.

343. dynHnmameHTanbHas cucrteMa pemieHuid U obmiee permenue OJIAY 2-ro
MOPSIJIKA C MOCTOSTHHBIMUA KOA(D(DUITMSHTAMH.

344. HJIAY 2-ro nopsiika ¢ MOCTOSSHHBIMU KO3(PhUIIMEHTaMU U €ro 001iee
pelieHue.

345. YactHoe pemenue HIIIY 2-ro mnopsaka. Meroxn Bapuanuu
HEOMPEJECNCHHBIX  KOA(P(OUIMUEHTOB  pEelIeHUS  HEOAHOPOAHBIX  JIMHEHWHBIX
muddepeHImanbHbIX ypaBHEHUH.

346. Cuctrembl auddepeHIMaIbHbIX  ypaBHeHUW. Pemienuss cucrem
TUHENHBIX TuddepeHITnanbHbIX YPaBHEHUH C MOCTOSHHBIME KOdhQHireHTamu.

IIpuMepHBbI BAPHAHT KOHTPOJIbHBIX padoT
I cemectp
Tema 1. Muoscecmeo oelicmeumenbHbix Yucer.
Tema 2 @ynkyuu 00HOU nepemeHHOU.
Tema 3. Ilpeoensoi.
Tema 4. Henpepvisnocmo ¢ghynxyuu.
Tema 5. Ilpouszsoonas yukyuu 0OHOU nepemeHHOU.
Tema 6. /Jupgpepenyuan gynkyuu 00OHOU nepemeHHOU.



Tema 7. OcHognbie ce6olicmea Ougpepenyupyemvlx @GYHKYUU U Ux
npumeHenue.
KontpomnpHas padora Ne 1
Bapwuant Ne 0
1. Peruth HEPaBEHCTBO: pr=1+3-[x4 ;
2. Haiitu o6nacts onpeenenns Gyukmun: ¥ = VX1 +V7-x.
3. Beruucnurts npenen:

lim x? #5x=6 i x—38
a) Vxt 4+ xt +1 x0) i/._—2;B)limx-(xr‘x2+l—x);
X—> 0 X—8 X—>+0o0

4. UccnenoBarh (YHKIMIO HAa HENPEPBIBHOCTb, HAWTU TOYKH pa3pbiBa (YHKIUH,

l—x:, x<0,
flx)=<1, 0<x<2,

x—2, x>2,
ONpPEACIUTDb UX POA U MOCTPOUTH rpa(bI/IK:

5. HaiitTu wHTEpBasibl MOHOTOHHOCTM M TOYKHM JIOKAJIBHOTO JKCTpEMyMa
2x

gynxoum: 21

6. HaiiTn HampaBieHue BBIMYKJIOCTH M TOUKHM meperuba rpaduka (QyHKUIUU:

3

y= 3% —x

Tema 8. Heonpeodenennulii unmezpa.
Tema 9. Onpeoenennviii unmecpa..
Tema 10. Ilpumenenue onpedenenno2o uHmezpaid.
Tema 11. Hecobcmeennvie unmezpansi.
KonTtponbhas padora Ne 2
Bapwuant Ne 0

Brruuciauth HeonpeneneH bl HHTErpal:

j!g(3.r —1dx
cos’(3x—1)

p—
.

j(x2 +x+1)-Inxdx

b

xdx
'[wj.r: +6x+13

1+x-2
I x—2

W

b

dx

>



. dx

5 X +x+1 .

b

o dx
6. "COSX .
8- x7dx
7. *x-16 .
2 : sin x-cos 2x - cos 3xdx
BpraucnuTe onpeneneHHblil UHTErpalt:

J3

? ___a'r— J xarctgxdx j
a) 1 xvl+Inx 6) 0 \/;4-]

3. Bpiuucaute  miomans  QUTYPHI, OFpaHI/I‘-IeHHOI/I JUHUSAMMU:

= rz; y=-x+2
9 1 1
y=n(1l-x") (——=x<-)
4. BBIYHACINUTD JJIMHY OyTU KPUBOM: 2 2
oo

1
[——ax
xIn” x

5. Beruucinuth HeCOOCTBEHHBIN MHTETpAIT: 2

2 cemecTp
Tema 12. Hucnoswie psovl.

Tema 13. @ynxkyuoHarvbHble NOCIE008AMENLHOCMU U (DYHKYUOHATIbHBIE PSObL.
Tema 14. Cmenennvle paovl. Pasnoscenue gpynkyuii 6 cmenennwie psowl.

Tema 15. Tpueonomempuueckue psovl. Psio @ypuve.
Kontponbnas padora Ne 1
Bapuant Ne 0

con” -1

1. BBISICHUTB, CXOQUTCS JIM JaHHBIH psig = 11 +19
- oy

2

. ]
2. BeIICHUTB, CXOAWTCS JIM JMaHHBIA psg = U, €CIIU CXOOUTCS, TO Kak:

a0COJIFOTHO WJIN YCIIOBHO?

n

ix

n
3. Haiitu 061acth cxoqumocTd QyHKIMOHAIBHOrO psaga "= 71 3

< x?.sinnx

4. lokazarh, 4YTO JaHHBIA (PYHKIIMOHAIBHBIA Pl

PABHOMEPHO Ha YKa3aHHOM IIPOMEIKYTKE [~ 1],

2 2
A=t +FNntXx

CXOOAUTCA



5. Haiitu cymmy CTeeHHOTO psifia, TPUMEHSS HHTETPUPOBAHKE, U yKa3aTh 001acTh
) 2 3

. (x .
6. Haiiti nepBble MATH YIEHOB PA3lIOKEHUS (PYHKIMU / ( ) B psan Teitnopa B

. -2 -3 ~10 —14
X xX)=x"+x"-3x " +7x x. =1
OKpPECTHOCTH TOYKH " : / ( ) 9 .

7. BBIYHCINUTH NPUOIUKEHHO In1,02 ¢ roqnocTei0 6 =107
0,1
JA e dx
8. Bbluucnouth uHTerpan ¢ ¢ TouHocThio 10 0,001.
9. Pasnoxute B psm Dypbe MEPHOAMUECKYIO C MEpHOZOM | =27  (yHKIMIO
_ x, xe[-n,0];
f(x)= _
2—x, .re(O,Jr]. [—Jr,:rr]
, 3aJaHHYI0 Ha OTPE3KE .

Tema 16. Dynkyuu HeCKONLKUX NepeMeHHblX. Bwiuucnenue uacmuuix
NPOU3BOOHBIX DYHKYUU HECKOILKUX NEPEMEHHBIX.

Tema 17. Bviuucnenue uacmuulx npou38oOHbIX BbICUUUX NOPAOKOS QYHKYUU
HeCKONbKUX nepemennvlx. IllpoussoOnas no Hanpasnenuro u 2paouexm
@DYHKYUU HECKONbKUX NePEMEHHBIX.

Tema 18. Oxcmpemymor @yHxyuu 08yx nepemennvix. Haubonvuee u
HaumeHbuiee 3Ha4eHUus. PYHKYUU 08YX nepemMeHHbIX.

Tema 19. /[eotinbie unmeepanui.

Tema 20. Tpounvie unmezpainsi.

Tema 21. llpumenenue KpamHulx UHMESPALO8.

Tema 22. KpueonuHeuHvle unmezpasi.

Tema 23. IlosepxHocmuvie uHmezpaol.

Tema 24. ObvikHoGeHHbIe OUppepernyuanvHble YPasHeHUs.

KonTtponbnas padora No 2

Bapuant Ne 0
0’z
o Ay .“?’ — 1 ]
1. Hatitu Ox0) , €CIIU 2 =slbp

— e 2 “ ’2
2. Jlana QyHKIMS = arc.rg(x J ) Haiitu: 1). grad z B Touke A (1;-1);
2). mpou3BOHYIO (DYHKIIUK Z B TOYKE A B HampaBieHuH BekTopa | = 5i-12;.

2 2
N =x"+y -2x-4:Jxy-2y+8
3. Haiitu skcTpeMyMbl (pyHKIIUU ) Y
4. BerurcnuTh IBOMHON MHTETpa 1o oomactu D:

H xdxdy
e \ + y° +") ) D: 0<x<l, 0= y<l

b

5. Beraucnuthb qBOMHOM MHTETpa 1o oodmactu D:



H__l.-'ln..'-.‘dxri]-': D:xy=1, x=2, y:\/;.
D

6. OnpenenuTh MOMEHT MHEPLUUU OTHOCUTENBHO ocu OV mioniaan TpeyroibHUKA ¢
BepmimHamu A(1;1), B(1;3), C(4;5).
7. Haiitu ob1iee u gactHoe penienne nudepeHnaibHoro ypaBHEHHS:

()2
xy' + y =sinx; \2) m



BapuaHTbl MHAMBUAYAJIBHBIX 3aJaHUM:

Cemecmp 1.
3ananwue 1
Beraucauts npenenst GyHKImiA:
Ta0mumna 1.

Ng a) 6) B) ) %)
TIIT

B3R —3x —1 . X>-5x+6 . x2+x-12 . 1-cos8x . (x+4\ 7"
1 | lim 3 lim — lim lim———— lim

x>0 x> +4 x>2x2 —12x + 20 x3VX—2-+4-x |x0 3x x| X +8

2 _ m f o aN2X-3

, lim(—x-ji limM lim 3x lim sm?x' sin 3x i [ X 2

x> x° 41 x5 X—5 x50 +/1+ X —+/1-X x-0  XSInX x—o\ X +1 )

: 3 . ‘- ; —/X+ . tg2x-—sin2 o f \3%
3| lim——— lim = 25X+]0 hm\/Zx:rl VX +6 lim -2 2m z lim 2X

x—0 10+ XV/X x—>5  x2-25 x>5 2x2—7x—15 | x>0 X x—ao\ 2X —3

%4541 . x% —2x . Ax=-3-2 . tg3x —sin3x o (2x—-4\""
4 | lim ——— lim — lim —— lim = lim

x> 3IX+7 x=22x°—=4x+4 x>T4/ X+2-3 x—0 2X° x—o\  2X

. 3x% -1 . x% -1 . AS5+x-=-2 . C0S2x —cos4x =l VPR
5 llmz— lim 5 lim —(——— lim 5 lim

x—w0 5x° + 2x x=12x° —x —1 x—>-1+/8—%X -3 x—0 3% x—o\ 3X + 2

. 100x . x> -1 _ x2+2-42 (1 _(x=1)*"
6 | lim — lim—— li lim| ———— lim

x—® X~ —] x> x5 —x2 +x—1 x>0 A[x241-1 x—0| tgx  sinx x—w\ X + 4




. A —nad e %2 S . arcsin 5x x +3\*!
7 Ilm3— lim lim Im—— lim
x>0 x> —8X +5 x—>1 /x =1 x>2+/5—X —+/x+1 | x>0 sin3x AN
. 3x2—4x+5 . 2x%—11x+5 . Vx%*+4-2 . cos® x—cos” 2x 2-3x )"
8 | lim lim lim lim 5 lim
xoo x> 42 x>53x% —14x -5 | *04x?+16-4 x—0 X x—| 5—3x
 5%% _19%46 = . AJx+10—-+4—x]|,. cosx—cos5x ( 2x YT¥
9 | Iim lim lim 5 lim = lim
x—>o  3x% —2x x—>11—~/x x>-3 2x2—x-21 |x>0  2x x—oo\ | + 2
123 —6x2+12 | .. x%2—6x+9 . 4x-3-3 . sin5x —sinx o (x+5)
10 lim 3 hmz— lim 5 Iim . lim| ——
X—>00 X~ +4x x>3 x“ -9 x-3 x“-9 x—0  arcsin X x| X )
. 16%* +Tx%48% | 1 -+ 3x . arcsin 5x C(1=x
11 lim lim —— Iim lim —— lim
Xm0 12X3+4X x>\ x—-2 x° -4 X%O\/S b \/5+X x—0 X" —X x—wo\ 2 —X
5x° +4x% +2 . X +4x% +4x : \/5x+ —4 . cosdx—cos 4x | .. (x=-71\"7
12 lim lim lim Iim = lim
x_>°°6X +12X -2 X——2 Xz—X—ﬁ x"’3X +2x—15 x—0 3Ix“ x—o\ X + 1
2 _ . 4 2 il — . 1-cos5 X
. lzf 1 hm[ .0 j . A2x+1-3 1005 hm[ X ]
x—% 6X° —6X x»3\x“ -9 x-3 x—>4\/)( % —fB x>0 2Xx x—>o\ X —3
2 1 2 ) = 5x
| i X0 o5% fim +x2_ fim V3+2x —Vx+4 | 18X ?nx i (2x+5]
x—® X7 +4X + 4 x>l x —x° 1-X x>l 3x%—4x+1 x=»0  3x x—o\ 2X +1
2 1 3% (4+y* 4 Jx2 I 1 32
| 4= 5% +3x lim| 23 o 2=Vx +4 nm(, B } hm(m@]
x>®o X +6X +8 y=>2A 2y -y~ 2-y)| x50  2x? x-0{ SN 2X tg2X /| x>\ x




. g - (9+y2 6 : 2—+/x . 1—cos4x Ix +4)
16 | lim lim 5 lim —— lim——— lim
x>0 X2 —3X +6 y=3\3y—y~ 3-y)| x>44J6x+1-5 x—0 X SIn X x—>»\  3X
. 3x°-5x"+2 - (16+y 8 . A2X+7 -5 . 1—-cos” 2x 4x -1\
17| lim — - lim i lim lim———= lim
x—®0 2X° +5Xx“ —-X y—>4\4y—y 4—y ) x-9 3—\/; x—0 X arcsin x x—o\ 4X +
. x°=2x%+4 . (x*+4  x . 2x°—-9x+4 : 7x C (x+3)*
18 | lim ——— Lt ———= lim lim —, : lim
x—0 2X" +3x° +1 x> X" -4 Xx+2 x>4/5—X —~/x =3 x—0§In X +sin 7x x—o\ X — 1
. 3x%+2x49 . 4x-2x7 +x ; x—1-3 . COS2X +cosX . (3x+1)"
19| lim — lim 5 lim ———— lim lim
x—» 2x° —x+4 x=0  3x°+2x x=10 x—10 X0 2x x—o0\ 3X + 2
. 3+ 4x?r-T7x . x2+3x-10 . Ax?+4-2 . arcsin2x . 3.9
20 | lim 8 lim = lim lim ————— lim
x>0 2x“4+7x-3 x23x“-5x-2 x=0 .\ /x2 1 9_3 x=0 x° —Xx x->l x—1
3amanue 2
Brraucnute npousBoaHbie ()YHKINH, 3a1aHHBIX SBHO:
Tabnuna 2
Ne a) 0) B) r) 1)
TIIT
1 = 1 x2—4x —1g3 2 = 20x2 +1 : 2){2
y= y=¢ y=1g" (x+5) y=cos”(2x” +1) y =arcsin® —
XVX+2 2X
1
2 :i B 5x+x_2 y=In?(x* +4) y=tg’(2x+4) y = arctg’ x
VX(X+2) y= 3




-3 ) , 2
3 1 s DIHERS X y = log3 (x* +x) y =ctg’ (2x* +7) y =arcctg” X4
= —— X +
4 x(1+x)
x2 +sin x . . 2
s |y=3Tav [ y= y:ln3( 2 } y=sin?@x2+1) |y arcoos X3
2x -1 X+2
s |yod % y =77 -2lnx i I 2x v =008 (3x2 —4) gr=arolp? X+2
27%2 +2 sin X 24/x
XE—COS X X+1 3
6 | y=2x-Yx?+4x y=e¢ X y=logi(x* +16x) |y=tg? y = arcsin 2 ——
24/x 4
X 3.2 X 3 X
7 i W Xk —= 3 s 3 _
y= = X y=Ig [ J y =ctg y = arccos ——
3/x+7x2 Y= 3x2 42 x+1 x—1
2
8 - X x2+i2 I 2(..2 \/* aind 2x x°—4
= > =log?|x? +Vx y =sin = aret
o y=3 y = logi | ) Jx +5 A
3% 2, 1 X o) X 2
9 - ¥ | wi=le’ y = COS y = arcctg”
g %% walx y=¢e . (\/;+2] 2x° +4 X+ 2
10 | y=3x+2Vx y:gm’r"_3 y=logl —> y=tg’ ———— x y =arcsin® Vx +2
Vx +2x x? +4/x
1 X 3(.2 2 1 2 X
11 = ] =g’ (x” +2x y=ict y = arccos
T y=etrt |? el ) S 4 2++/x




1

Vx

12 » x?=7/x =log2(Vx +4 — i 3(2 4) _ 2
y y=3 y logz( X+ x) y =sin” (2Xx + — arct
V2x? +4x Y 8 X + 4x 2
3 4
13 y=\/x+\/;+2 y:2x2 N - y:cos2(2x2+4) y = arctg’ .
x? +34x 4+x
| x2—41Inx i 1 X X
14 - y=2 - 2 — s = i
y = y_10g3[x+~—] y=tg ——— y = arcsin
Ux + 2vx + 4 X x? +2Vx x> +4
1 4 5.3 3 2 X+4 3 2%
15 X' =2x - — =
y=— y=¢e y=Ig (2X+\/;) y = ctg y = arccos
2Vx =17 +1
s L5 Jx Jx
X
X—4C0S +4
16 y:3/2x+i+3 y:22 deos2 y=10g§[ y:cos3(x+\/;) y:arctgm
2— X+ 2 i
17 52:»4—i y=4% " y:lgz(x‘+ y=tg2(2x+4\/;) y=arcsmx+4&
\ Jx 2x+3
X 3x2—— 3 3 X 2
18 » N -
y= — X lg [‘\/;-l- y = ctg [ } y = arccos
nax+ax | VT° Jx +2 X +4
| 2 3 4/x 2(n 4 .2 X 2 Vx
19 y=3l+x4 y=4 b In (2X e X) y:51n2(5+;] y:arctg\/;+4




. 63)(2 ‘—\;"I’;

/ 1
y=4[2X+—
X

2x

. B
y = arcsin
X+3




BeraucanTs npou3BoHbIC (PYHKITUI:

3aganue 3

N 2) 6) 5)
111
L ahat
' | y=(nx)" cos(x y)+x—y=0 X=sin"t+t
y=cost+2
51N X — /1 —¢2
2 y:(X2+7)S] ex_y__:() X 1 t
y=tgvl+t
3 cos S X = arcsin(sin t)
=(sin2x) 2 [e 7 —-x-y=0
=1 ) {y—tg\/lﬂ-t
4 y:xzx-z" cos(x—y)+x-y=0 <><1:ln(t+xft2+1)
ly =tVt® +1
> | y=(cos/x)® | n@2x+y)+x-y=0 <x:m
|y = arcsin(t —1)
5 sin? x % (x =Inctg t
O | y=Wx+1)"" In@x-y)+>=0 < 1
y y:

2
cos™ t

Ta6mura 3



2¢e*
y:(lnx] cos(x+y)+§=0 ) t

y = (sin x)l”tgx arcsin(x2 -y) —\E ={ X=In,[—

2
= (Ctg3x)3x arCCOS(XZ +y)+ \/E =0l |[X= 1—t

sin x i - . [ 7
Y=(X3+l) Cosz(x+y)+x.y:0 <X arcsin t

| Y= (arccos t)2

f l_nt
COSXZ :] =T
y =(2x) COSZ(X—y)—E:O ‘{x n1+t

y
ly=+1-t*

) X = arccos -

ex+Y_l2:0 t
X

Y= (tgx)

1
Y= t> —1 —arcsin -
t

.




13

y:xSX.SX

r .
X = arcsin \/f

5 RN ]
©Ty =% ly =1+t
[ 2
14 cosx? X~y _ X :ln(l—t )
y = (Inx) 2"V 4tgy=0 )
|y = arcsin V1-t2
- S
: x = (arcsin t
15 y:(SiﬂXB)x ctg(y_x)_x,y:o J ( : )
y:
L V1-t?
16 y:( _Xz),?cosx ln(x+y2)+ y =0 <x=gtgm
ky=2m
17 e” 2 X (x = arctgt
y=(n50 | x*.y—e¥ =0
* J1+t2
y =In
t+1
"
5 t
B yox(2x) | telx+y)+xy =0 Jx=cos
ly=t—sint
i 2
clgx X=cos t
19 y:( 4_2)‘g 3x+y +Ctg(x.y)=0 4

y= 2sin’ t




x =t +8t

X 2x+y _
20 | y=x¥ .5% e +tg(x+y)=0 5
y=1" +2t
3aganue 4
CocraBuTh ypaBHEHHS KacaTeabHON U HOPMAJIM B TOUKE %o = K napaooue:

y = nx’ +(n-1)x+m

UccnenoBare pyHKmo MeToaoM audQepeHInaIbHOTO HCYUCICHHS B TIOCTPOUTH Tpaduk:

’ TJe M — YHCIIO TVIACHBIX OYKB B (paMUJIMH, N - YACIIO COTTIACHBIX OYKB B (haMHJIUH.

3amanue 5

NoeNe f(x) NoeNe f(x)
| . 3 ) yo %3
X —1 #*
3 y_x2—2 4 _x2—1
%% x% +1
. _ x’ 6 y =Ssin X + cos X
Y=73
x” +1
7 y:eZX—XE 8 X3+4
LESEe B
%
9 y:4_X3 10 y_(x—l)2
%2 2
ly=x'-e™ 2 |y=(x-2)-e™

Tabmnuna 4



2
13 1 14 =(3=x)-e*?
X
15 y = 1 16 ex
= y=—
X4 -1 X
17 4x 13 8x
Y= y=—"7
(x +1)7 X" +4
19 4 20 2x +1
y=7 y="—""75
X“+2x-3 X
3amanue 6
Ne Howmepa 3anau
o/
1 1.1 2.1 3.1 3.11 4.1 4.11 5.1 5.11 6.1 6.11
2 1.2 2.2 32 3.12 4.2 4.12 5.2 5.12 6.2 6.12
3 1.3 2.3 33 3.13 4.3 4.13 53 5.13 6.3 6.13
4 1.4 2.4 34 3.14 4.4 4.14 5.4 5.14 6.4 6.14
5 1.5 2.5 35 3.15 4.5 4.15 5.5 5.15 6.5 6.15
6 1.6 2.6 3.6 3.16 4.6 4.16 5.6 5.16 6.6 6.16
7 1.7 2.7 3.7 3.17 4.7 4.17 5.7 5.17 6.7 6.17
8 1.8 2.8 3.8 3.18 4.8 4.18 5.8 5.18 6.8 6.18
9 1.9 2.9 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 1.1 2.2 33 3.14 4.5 4.16 5.7 5.18 6.21 6.20
12 1.2 2.3 34 3.15 4.6 4.17 5.8 5.19 6.22 6.11
13 1.3 2.4 35 3.16 4.7 4.18 59 5.20 6.23 6.12




14 1.4 2.5 3.6 3.17 4.8 4.19 5.10 5.11 6.24 6.13
15 1.5 2.6 3.7 3.18 4.9 4.20 5.1 5.12 6.25 6.14
16 1.6 2.7 3.8 3.19 4.10 4.11 5.2 5.13 6.26 6.15
17 1.7 2.8 3.9 3.20 4.1 4.12 53 5.14 6.27 6.16
18 1.8 2.9 3.10 3.11 4.2 4.13 54 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 4.4 4.15 5.6 5.17 6.30 6.19

1.

IIpocrenmme npuéMbl HHTETPUPOBAHUS




1.1

1.2.

1.3.

1.4.

L.5.

2.1.

2.2.

2.3.

2.4.

2.5.

3.1.

3.2

3.3.

34.

-1+ cos’ x
1+ cos2x

14+2x

————dx
Yx (1+x7)

((1-x)°

x/x
[ 2 Ix* +2dx

cos’ xsin 2xdx

dx

dx

Jx
J

x(x+1)

J-\!H—Inx

xInx

dx

J- dx
xzxsz +0'2

J~ dx
\/(a2 +x°)
J'\Jl —x"

2

X

dx

arccos xdx

] arctg\/;dx

e arcsin x

Y Jx+1

J‘ arcsin \/; i

Vi-x

dx

Ix+2 dx
1.6. 2x—1
c(1+x)?
( ] ) e
17. 7 x +1
L8 [ cos xcos2xcos3xdx
19 -(rg2x+ tg* x)dx
[sin* xdx
1.10.
2. 3amMmeHa nmepeMeHHOMN
c 4x+3
26, (x=2)
[ x*\4— x*dx
2.7. J
(9 —x7)
O-2)'
2.8. : X
- e dx
29, e+l
5
X
P L
210, (X7 —4)
3. HWHTerpupoBaHue 1O 4acTsIM
lg x
Jore
3.5. X
- Iln(x“+1)dx
xS
I = dx
3.7, I+x°
Ix3 sin xdx
3.8.




3.9.

3.10.

3.11.

3.12.

3.13.

3.14.

4.1.

4.2.

4.3.

44.

4.5.

4.6.

4.7.

4.8.

4.9.

[( arctgx)’ xdx

[ 2 In(1 + x)dx

dx

J6x° +7x* -3x

x> +x* -8
——dx

Y X —4x

[

3
4x° — x

- (2x° = S)dx
xSt 6

: xdx
dxt—3%*+2

e x+1

dx

3 2
"X —X

» dx
4 2
‘x'—-x

xdx

T =D -

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% W
x“e" sin xdx

WuTerpupoBanme panroHaIbHBIX QyHKIMN

4.10.

4.11.

4.12.

4.13.

4.14.

4.15.

4.16.

4.17.

4.18.

c 3x% +1

——d
Yoy ™

dx
J1+x°

¢ xdx

3
Y x -1

x*+1

3 2 dx
Yx —x"+x-1

- X dx

J1=x*

dx
S (x+1)P(x* +1)

- (x = 6)dx
dxt+6x+8

(x*+1)

-t +x-1

dx

(x+1)*
(P20 +2)




IL dx

E 3 1L 24
4.19. (x”+9) 4.00. (1+x%)*
5. HuaTerpupoBaHue TPUTOHOMETPUUYECKUX (PYHKITHI
. 3 = d
rSIn X X
T—dx —
51. “cCOs X 512 “5+4sinx
e sin” x ( dx
—ilx -
59 Jcos x 513 *5—4sinx+3cosx
. dx r dx
53 < cosxsin’x 514, " Sin"x+igx
r dx 515 J.\/l-f-sinxdx

4 4
54 7 cos xsin'x
dx

— s.16. ° l-sin’x

55 (1—cosx)’
cos xdx

r  COSX . 3 3
517 ¢sin’x—cos x

dx

. .
5.7. J R ke 518, \fl—SiTl4x

56, ° (1—cosx)’

[ 5
1g°xdx sin® D
5.8. J J' i /
d 519. 7 sin'x
r X
. B
J (sinx + cos x)
5.9. ( ) 590, I tgxdx
,[ cos’ xdx
510. cos3xsin x

I dx
511 1gxCcos2x

WuTerpupoBanue uppanroHaibHbIX QyHKINNA. HecoOCTBEeHHBIE HHTETPaIbI

I\/Ex 6.3. I \[1*“—1+x !

6.2. I+4/: 6.4.




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

“opnia ]

dx

J-\/]—x4dx
XS

Y1+ x’dx
Ly xz

..\-‘,‘x(l —x%)dx

dx
’ x\,/x2 +4x—-4

dx
g x\/2+x—x3

I dx
(x =1+ x+ 12

J- dx

(2x— 3)\X4x -x°
J.\/3x2 —3x+1dx
I\/l —4x—x*dx

dx
Y14V xP +2x+2

2
x“dx

“Al=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.

&

o
[

+

=
[

2

3

%
&

8]

5 §
=

=
-

e
=
o

o

=
S}

b

.

dx

(%)

—_—
—_—
+
;.1

—

M|3
&

-

=

3

s
>y







3aganue 7

j‘ xdx

R \/;

j x*dx
(1+x°)

\/7

—'—‘m

77

—In2
P
Vl—e"dx

0

No Homepa 3agau
n/n
1 1.1 1.11 2.1 2.11 2.21 3.1
2 1.2 1.12 2.2 2.12 2.22 3.2
3 1.3 1.13 2.3 2.13 2.23 3.3
4 1.4 1.14 2.4 2.14 2.24 34
5 1.5 1.15 2.5 2.15 2.25 3.5
6 1.6 1.16 2.6 2.16 2.26 3.6
7 1.7 1.17 2.7 2.17 2.27 3.7
8 1.8 1.18 2.8 2.18 2.28 3.8
9 1.9 1.19 29 2.19 2.29 3.9
10 1.10 1.20 2.10 2.20 2.30 3.10
11 1.1 1.12 2.3 2.14 2.25 3.6
12 1.2 1.13 2.4 2.15 2.26 3.7
13 1.3 1.14 2.5 2.16 2.27 3.8
14 1.4 1.15 2.6 2.17 2.28 3.9
15 1.5 1.16 2.7 2.18 2.29 3.10
16 1.6 1.17 2.8 2.19 2.30 3.1
17 1.7 1.18 2.9 2.20 2.21 3.2
18 1.8 1.19 2.10 2.11 2.22 3.3
19 1.9 1.20 2.1 2.12 2.23 3.4
20 1.10 1.11 2.2 2.13 2.24 3.5
2.  BbluucieHue onpeeeHHbIX HHTErPAIoB
j~ xdx
2 2
11, o +D 18.
T dx
5 4
1.2. 23 (3 - x) 1.9.
rl+lox
I g dx
13, 1 X 1.10.
J- dx
14 1XVIi+Inx 111
j‘ dx
1.5. ux“+4x+5 1.12.
o' dx
16. s L Cosx 113,
J' Ve dx
X —-X
1.7. eve Te 1.14.

40
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1.15.

1.16.

1.17.

1.18.

1.19.

1.20.

(1n® xdx
1
.xlogz xdx

1

wl2
7
I e~ cosxdx

41



2. Beruucnenue miomaaeit gpuryp

7
o * B — — —1=

2.1.  Bbluncnute miomans GUrypsl, OrpaHiYeHHON JIMHUAMHU Y 2x+1 n*"Y 1=0 .

2 2 [

— ;=
2.2.  BpUUCIUTH MJIOLIAb PUTYPHI, OTPAHUYEHHOMN JIMHUSAMHU V=% 4 b *
X’ +y" =8 . p=x"{2 y

2.3.  OKpyXHOCTb / pasnerneHa mapadoyion - Ha 1Be yactu. Haittu

Iiomaau 00eux yacrei.

6x

2.4.  Haiitu nomanu ¢uryp, Ha KOTopble napadosna Yy = JIEIUT OKPYKHOCTb

2 2
x +y =16
> 3 ~
. X =2y°=a‘/4
2.5. OKpyXHOCTh pazOuBaeTtcs runepoooi ) Ha TPHU YaCTH.
OnpenenuTh MIOMAAM STUX YacTeH.
2.6.  BwUuCIHTH MIIOMIAAN KPUBOJIUHEHHBIX PUTYp, 00pa30BaHHBIX MEPECEUCHUEM JUTHTICA

3 3 _ 3
X"+y =a

e | 2
X 5 X
—+.V-:1 ——.1}2:1
4 Y TUIIEPOOITBI 2
(y-x-2) =9
2.7.  Bbluncnuth mwiomaas GUrypsl, OrpaHUYeHHON JIMHUEH A =7X 4 ocamu
KOOpJMHAT.
2 _ ( 1 2
2.8.  Haiitu momanp neTiu JUHAU yo=x(x-1 .
¥y =(1-x*)

2.9.  Haiitu miomanapb GUrypbl, OrpaHUYeHHON 3aMKHYTOM JTHHUEH

2 2 4
. . . . P=EX =X
2.10. Haiitu momaas GUTypbl, OTpaHUYCHHON 3aMKHYTOM JTUHUEH Y

Y= a7

— X
2.11. BpMMUCIUTS IIOIAAL (DUTYPBI, OTPAHUYEHHON IUHUIMA Y=g u opsmoit ¥ =1
YPBbI,

= )= 2
2.12.  BBIYUCIUTH MJIOMIAIL (PUTYPBI, OTPAHUUYEHHON JTUHUSIMU y=Inx,y=In"x .

2.13. BplYMCINTH IO OHOTO U3 KPUBOJUHENWHBIX TPEYTOJbHUKOB, OTPAHUYEHHBIX OCBIO

'=8IN X,y =COSX
a0cIuce v MTUHASAMA Y Y .

2.14. Bpluucnuth mioniaab OJHOIO U3 KPUBOJIMHENHBIX TPEYTOJIbHUKOB, OTPAHUUYEHHBIX OChIO

2
y=1Igx,y =—C0SX
OpAWHAT U JIMHUAMU 3 .
2.15. Bpruucnuth miomanb GUrypsl, OrpaHuYEHHON 0ChIO a0CITUCC U IMHUSIMHU

y=arcsinx,y =arccosx

3 i3
2.16. BBIMUCIUTSH MJIOMIAAL PUTYPHI, OTPAHUUYEHHON acTPOUI0M FHAROS LY = aRncr

— A2y — A 43
2.17. HaiiTn nuiomais NeTIx JHHANA x=3t",y=3t—t .

2 43
2.18. HaiTu miomans eIy JUHAA x=t"-lLy=t -t

p=asin2p

2.19. Haiitu niomaap GUrypbl, OrpaHu4eHHON JIUHUCH

2.20. Haiitu nmomaab GUTypbl, OrpaHUYeHHON JIMHUECH p=aigp (a>0) U IIPSIMOI

p=mn/4

42



p=3+cosdp

2.21. Haiitu momaas oOmei yacTu GUryp, OrpaHMICHHBIX JIUHUSIMHA

p=2-cosdp
p=2+cos2p

2.22. HaiiTu momaas 4acTv GUTypbl, OTPaHUYECHHON JTMHUEH , JIe)KaIe BHe

p=2+sin2p

JUHUU
2.23. Haiitu nnomanps GUrypsl, orpaHiueHHON JJeMHHUCcKaToi bepHymn

(x* +y)Y =a’(x* - %)

2.24. Haiitu momaapb GUTypbl, OrpaHUYEHHON JIeMHUCKaTol beprymm

(x> +y) =a’(x’ = y?) x*+y'=a’/2
’ eV </, JIeallle BHYyTPU OKPY>KHOCTH s .

2 253 2 2 2
o o o r —=- 2 —_
2.25. Haiitu nomaapb GUrypbl, OrpaHU4eHHON JIMHUCH (" +y7) =4a"x(x" - y7) .

4 4 2 3
9 o . X Po=x J
2.26. Haiitu momaas GUrypbl, OrpaHMYCHHON JTMHUEH ) Ty

e <l v
2.27. Haiitu momaab GUTyphl, 3aKII0OYEHHON MEXIY JIMHUEH o e U €€ aCUMIITOTOM.
3
5 X
Y= —
2.28. Haiitu momanps GUrypsl, 3aKJII04YEHHON MEXTY JTUHUEH 2a—X y ee acummToTOi.
*=8-4
~ V3 (V3 o ) = ro o ~
2.29. Haiitu nuouaae GUrypsl, 3aKIOUCHHON MEX1y JTUHUEH 2 ' 1 ee acumnToTOi.
) 1
] =
2
2.30. Haiitu miomaapb (GUrypsl, 3aKII04EHHON MEXIY JIMHUEH I+ X" 4 ee acumnroroit.
3.  Bbluncnenue aauHbI AyTH

3.1.  Haiitu anuHy QyTH JIUHUAN In x OT TOUKH 1 \E 10 TOUKH £y = \/§

3.2. Haittu pnmuny nyru nuHun }n(l —X7) OT TOYKH M= 0 0 TOYKH Ay = 1/2 .
e' +1
In— X=d X, =b
3.3.  Haiitu 1iuHy Ayry JUHUA e —1 orrouxm M1 7 IO TOYKH ~2 7 7.

9.:?3»'2 = x(x—-3a)’

3.4. BbluncauTe ANUHY NETIN JIUHUN

2 .
3.5. Haiitu JuIMHY TUHUA Y=NX—X +arcsm \/¥ .

3.6.  Haiitu wny kapmoust P — a(l+coso) .

— L5 . <5
3.7.  Haiitu iy TuEunA X=acos't,y=asin’t

N2 1 .2

3.8.  Haiitu nnuny nuHUK (y—aresinx)” =1-x .
) &

= yet=—

3.9.  HaiiTu anuHy nemiv JMHUA 3

3.10. Haiitu anmuHy apXMMeI0BOH cipaiu P P or nauama JI0 KOHIIA TIEPBOTO 3aBUTKA.

Cemecmp 2.
3aI[aHI/Ie Ne 1. I/ICCHGI[OBEITB TMOJIOXKUTCIIBHBIC PAJBI HA CXOAUMOCTD:

= n’+5 = n-1Y I
Z o Z(zn-i-l] nz;nlnn(lnlnn)z.

l_a) n=l 6) n=l ; B)
43




o

- 1
il Zl z

2.a) ! n! : 6) nzznlnn : B) =i n(nz +4n+5) .
i3-5-...-(2n+1) x L i[]+ljnl

3 a) n=1 14'(3ﬁ_2) : 6) =] n! : B) o n .
- | 1 d 2 n’ = 1

— 14— R

4. a) ;2"[ HJ : 6) n-! o : B) HZZJ:HZ ln(n+l) .
i(n—l]”[”"” i1'3'5';.-o‘(2n—1) i ]

5. a) =] n+1 : 6) n=l 22 (ﬂ—l)' : B) =i nln3 (f?+1) '
x n(n—t—l) o ( - 1}” o n+l

arcsim—

6. a) ; 9 : 6) ; n B) ; n!
$:2:5:8-..-(3n-1) $ 6 $ 2

7.a) :::11-5-9-,,.-(4!?—3); 6) =] ﬂ—'l)!; B) - n2+3

(
i(3n+l)l Z( n ] Z |
8'n" “\2n+3) .

3
B) nin”n

8.a) 5)

9. 2) Engnﬂ; 5) Z@;?-T 9 ;[4;—31 |
L1 (100 : (2]

10. 2) zf:l - 2”(‘1(1)” 9); 6) Znn :n"; 5) z.+
. (o 4

11.a) ;7{'11”1)1!); 6) ;[”4;1) ; 5) gm

12.2) g(z”ﬁl)’; ) Z' "31+2 ; ) Z(Zi] |

13. ) 25”(22”_1) ; 5) Zgi:ii) : 5) 2221’;2 .

14. a) i%lnzii ; 6) 2[*111] : 5) :z;54-‘75-‘96-..:'-'((2”:?133)) .
e e (e S arccos

50 H A (nr9) o &3 IR T

44



x Arclg —

(n+1) I y—al

n+ n=1 al’CSm—"'—
16,y ™ (3n=2)" = (3n-+2){In(n+3) 5 win

Z 1 at nn+2 1

n=1 _l 2 5 e /
17, 2) 3n ("+ ); 6 I(Zn +1) ’ B); —_—
e 3;! o . 1
T A\ &R |
N (CE I Z[:(” * )mcosn“ﬂws - §(n 5) ln (n-5)
- n+l o5 n 0
Z . n+3
19.2) " (n“+l)ln(n—2) 6) Z‘[SIHSH-&IJ ) ,,Z:l:n(n+1)
* 3"(”4‘2)! i(2n+3]u . n_’
20. a) n=l n"’ 6) n=l n+l ; B) n=1 . .
. 1
a0 . o 3}12 —n—l n Z
2 (3n—1)sin— ;[mj = arccos—

21.a) : 6) : B) n.
o6 n 7 o n & n
556 3 sesins,) 3as)

22.a) n=l 8) \n : 6) ! 3n : B) 2n-1;

n- ot l
2 =(3n-1 Z

23.a) "Z=':3” +6 : 6) ;[ 3n ] : B) n=l ;‘f(fl-nr+5)3 .
= 1.4...-(3n+1)  &(n+1) s il

z 2" Z[ 2n ] Z z(n—l).

24.a) n=l -n! ;6) n=l : p) -l n
iB-S-...-(ZrHl) Z( " ] Z
25.2) ™ 2-5-..-(3n+2) : 5) m 4n +1 ; B) ™ l(.’H—Srz)ln (3+811) _

3amanue Ne 2. HMcciemoBarh YHUCIIOBOM psll Ha CXOJAMMOCTh W YCTAHOBUTH XapakTep
cxoaumocTu (abCoNIOTHAS, YCIIOBHAS):

- e+ 1 o n ZIT—I “
1) 1
1. Zl:( ) 3n-1 2. Za'( ) [3n+2] .
3 (_-l)#”I - n lnﬂ
N e
. Z . 4, g( ) n

- (—I)" o (—1)"
,,Zz“ri(lnn)2 . Z( HZ

6. n=l
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7.

9.

11.

13.

15.

17.

19.

21.

23.

25

w0

p S

n=l|

(1)
; A

s} N 3“’
20503 |

n=1

n=l1

i(_l)mt 2n+1

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

- n(n+2)

2(-1)

o* l ”( n )H
e~ 2n+1)

a0

Sy 2

n=1

§_ 0" |

" (n+ l)[%} |

1

Z ('1)” 185
n=l1 H

8.

14.

16.

18.

20.

22.

24.

o

>y

n=1

:

n=l1

5

n=l

=l

o0

n=1

n=l1

S

2n+1
5n(n+l)

2n—1
3n

(=1’

(27? + 1)22'”]

- n+l 1
Z(_l) (n + 2)1112 (n +2)

PITI |
Z("l) n{/?'

)"

3amanue Ne 3. Haiitu 065acTh cXoauMocTH (GYHKIIMOHATBHOTO PsiJia:

. ()

n=1 3”??(1' + 2)H
2 1
n=l (x + 5)”

46

4.

6.

n=l1

o

n!(x+3)”

S(-1)

n=l1

ot

b3

n=l|

n(3x-4)

5”




o

9 n

11.

13.

15.

21.

23.

25.

n

In" x

-1 R

2 )
Ze—u x

n=1 .
. |
i n(x+ 1)“

i \/; e—![.\'

n=1

o (_l)” x!n-ﬂ

516"(2“1)

2n

§(2n—3§(2n ~2)

i sin” x
n=1 1 (n _-1)
i e—l]‘.\'

n=1 N

10. -1

12 n=l| (x—?_)n )

g, = (637

16, n=1 1

= (x-1Y
18. E[HJ .

n

S

20. »=t X

$_C0”

22.

n(n+ l)x”+I

o (1)
. ;(n+l)(n+2)
" (_1)"—| K2

2 4" (2n-1)

26. ™!

)

3aﬂaHI/Ie Ne 4. Hatitu o06nacTh CXOAUMOCTH 3aJaHHBIX CTCIICHHBIX PAOOB:

n=l n

'Z‘“: lO”Hx : |

.-,2_ (0, 1 )” 'Y?_n
n=| n
o 511’ IH

§(2n+1)1\{§.

= (x—1)"

5) Zr n'2"

i (x+2)

6) i n-2”m.
= 2" (x~2)"

6) Zl & :
e s (x—4)"

>y

6) n=l
i (x— l)”
5 2 In(n+1)
- (x_4)?.u—]
6) n=1 2n-1
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11. a)

12. a)

13. a)

14. a)

15.a)

16. a)

17.a)

18. a)

19. a)

20. a)

n=1

o Sﬁxﬂ
2ot :
i (n+ 1]2 x"

2”

n=l|
i 2nxn
n=1 N 2n—1

o n

x
;2”\!3;1—1 ;

2

o 3” xﬂ

= 2x"
Z 2n—1 :

n=I

o« 3n

n=I

X

0)

6)

0)

48

ot

> (Bn+2)(x+1)

n=1

2n
- n+l (x_S)

2.(-1) W

n=l1

= (x+ 3)2”

z (n +1)4" .

n=1



oL n

X
21. a) ;3”4\}3” +4 .

o

Z(—I)M nx"

22.a) -l

(1)

n

3

23, a) n=1 3" +1 :

i[z’wl) o

24.2) n=1\ 7

'ZI:ZJ1+3 "
X
25.a) n=l n! ;

b

. n5(x+2)3u+1
5) ,,Z,: (n+1)’ .
- (x_3)2n

Z(n+1)ln(n+l) .

6) n=1
o (x—Z)“

Z(:zn—l)z" |

6) n=1
o (x—-l)zn
6) n=1 ”'gn
Sy @22
6) n=l 2” X

X .
3amanue Ne 5. Pa3znoxuth 3aJaHHYIO (DYHKIIHIO / ( ) B CTCTIICHHOW PsII B OKPECTHOCTH

X o o
touku ~ 0 . Haiitu o0nacThb CXOAUMOCTH IMOJTYYCHHOI'O CTCIICHHOTO pAaa K JaHHOU (I)yHKI_II/II/I

L f(x)=e" x, =0

9.

1. f(x)=\/3 27—x’ xn=0.

13
f(x)=—
15. x—-l’ xn=2_
. X
A vy Py
; 1
X)=
wff() x—1 % =2
2
X
xX)=sh—
21. f(‘() * 2 X =0
: 7
23. f(x)_12+x—x2’ xn=0.

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

5 f(x):lnx, xO:l.

n f(x)zsinz XX =0.

6. _)‘"(x):e_z"', xO:l.
N f(x):coszx, % =
. ¥
10. f(x)_3+4x , xn=0.

12. f(x):(l_x)e_zx’ Xy

" f(x):ln(l+x—2x2)’ %=0

j.(x): X

16. x2~6x+5,xn=3‘

0 .

o f(X) = e,r3_4.r+l X, = ) |

>

0. Flx) :Sin(x2 +4x) % =-2

. 3
» f(x)=2xcos E X, =0
3

: = XCOS
mffﬁ) I w0
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5

5. f(x):(x—l)shx’ xn=0_ 26. f(x):6+x—-x2 , xn=0_

3ananue Ne 6. BerunciauTh onpenenaeHHbli HHTErpall ¢ TouHocThio A0 0,001.

°C arcte x° I x’
j —{’de jcos‘—dx
2
1. © . 2.0 .
0,1
_[ de j\/; sin x dx
3. 0 X ) 4. 0
¥ 1—cosx i
j—dx je_f” dx
x
5. . 6. 0
0.8 01 -2x

e
7.£*'+I 8.£ o
" 0.4 2
J‘L I cos(s—x] dx
9. 027 +x" 10, 0 2 .

041 _p 2 04 3
I dx Ie 4 dx
1, o %X . 12. 0 .
i 04 ln(l+£j
IL ' 2 dx
13, 0 V8+x7 14,0 7F
% 3 2 1—cosx
Ie dx - dx
15. 0 . 16. 0 %
*? sin x Tet -1
—dx dx
17. 0 1g. 0 ¥
0,5 (]:‘i
xIn(1+x*)dx In(1+x% ) dx
19. © . 20. 0
0,5 - I
d [e 2 dx
21, 0 . 22. 0
0.5 1
~\Jl+x3dx Iln(l+x) x
23, 0 . 24,0 %
U.;‘i 0,2
ln(l+x3)dx J.\/;cosxdx
25. 0 . 26. 0 .
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3apanue Ne 7. Paznoxuts B psag Oypbe NEPUOAUYECKYIO C IEPUOIOM I'=2n (byHKIHIO

f(x) , 3aJIaHHYIO Ha OTPE3KE [—J’I, JI'] .

: 0, xE[—n,O);
f(x) ={
1. 4x -3, XE[O,:r]_

S N
S A

O e
RRCE M
s R
0 xe[-m,0);

. f(x)a%_%’ e,
0, xe[-7,0)

. f(X):ig"z, T
L A
f(x)_lg—s xe[-,0]
2. 0, xe(0rx].

= 0, xe((_],n]_

f(x){s_x’xe[_”’o];
2

. 2x—1, xE["‘Jf,CI];
f(.)d:{
4. 0, XE(O,:I].
-1, xe[-n,0]
f(x):{
6. X, xe(O,:rr]
3x+2, xe[-n,0]
f(x):{
8. 0, re((},rr]
{03 x e[-m,0]
f(x): s
10. e
: -2, xe[—JT,O];
f(x)_{
12. x+1, xe(0,x].
: 7-3x, x €[-7,0]
.)((X)={
14. 0, xe(0,7]
. X, ‘CE[—n’ 0]
.f(x):{
16. 2%, JlE(O,;'r]
: Tx -1, xe[w—;rr,()]
f(x):{
18. 0, xe(0,7].
0, xE[—n',()];
f(x):{
20. 4-9x, xe(0,7].
3+x, xE[—ﬂ:,O];
f(x):{
22. 2, X€E (0,77.'].
X, IE[—R‘,O);
f(x):{
24. 4 —x, .?(E[O,;:r]_
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0, xe[—x,O); 3= xE[—]T.,O);
f(-’f)={ f(‘){
’s 10x-3, xe[0,x]. 0, xelo,x].

P =
3ananue Ne 8. Haifty yacTHbIe Tpom3BOaHbIE ' QYyHKIHH 4 f (x’ Y ) .

|, Z=In(3x—x"+5xp) L, 2=By - 457
) ) 4
13 z=(3xy‘—3yx'+5y) _ 4 7 = PS4
Ls z:sin(6x4—4y+xy)_ L6 z:fg2(6y3x4—4xy+y).
2
L z=(6y2x4—4xy+y) ’ 18 z=cos(4xy+y—x)2.
2 . 2
o z=ln(x2y+y2x—3x+4y) ' 10 z:sm(2x'y—3x3+4y4)_
2
NX —y-2
9 Iny g S
1.11.z=(x +2x-1) : 112, -y
2y+4 :
z=|—= z = arcsin
1.13. smx 1.14. 2
—cos” (3x—5y 4—y*
1.15. Z2=¢€ ( '); 116 2=% 7 ;
2
z=arct, (r4— 2) zzarcctgy—
1.17. A 1.18. X,
_ 2x—1 s fg\’
Lio, Z=(lny) 120, Z=(sinx)="
3amanue Ne 9. HMccnenoBars (GyHKITUIO IBYX ITEPEMEHHBIX &= f (x’y ) Ha 3KCTPEMYM.
51 z=x+y* -9xp+27 . by Z=X 42y +1,
73 z=3-2x"-y’-xy. 24 z=x"+3y’+x-y.
25 z:5x2+y2—3xy+4, 26 z:x2+2y3+2xy_
27 z:IO—x2+2xy; )3 z:xj—yz+2xy+4x;
hg Z=X +xy=2. b 10 Z=X —2xp+2y* -2y .
211 z=x"-9xy+y’. 212 z=xy* —4x+8y—-11,
215 z=2xy+x" +y’ —4x+2y+3 . 216 z=4xy—x' -y +6x+4y-5.
2 2 " 2 2 .
3 3
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3aganue Ne 10. Haiitu: a) npousBoaHy0 QyHKIIH a= f ('x’ Y ) B TOYKe M 110 HaIpaBIECHUIO
(i

[

BEKTOpa ° ;

0) rpagueHT QpyHKIUN ‘= f (x’ 4 ) B Touke M.

31 z=cos’ y+In(x’ +y?) ; M(Ll), ] = :’N+2j} ’
3n z=arctg(x-ln(l+y)); M(l,(}), ?zz?_f} ;
33 2 =2x*+9y° —4x -6y +2 : M(—2,3)’ ?:3?—3;: :
34 Z=X 4y —60y+10 M(4,3) 1=5i-12]
35, z:2xy+x3+y2—4x+2y+3; M(—1,3)’ ?:6?—?;;
36, z:x2+y2—2x+4y+5; M(4,—1)’ ?:8?4-%;
37 2= Xy +Ax+12y+24, M(3,-3) I=~i-],
318, z:3x2+y2+6x—4y—10; M(ﬁ,—l)’ ?=—4|?+?;
39 Z =4xy—x"—y* +6x+4y-5 : M(1,-1) , 1=5i+ ESM; :
3.0, Z=W+2x+6y=T. M(O,—l)’ ?z—?+2j’;
311 z:xj—yz+2xy+4x; M(Z,—l)’ ?:3;;“—#;;
312, z:x2+2y3+2xy; M(S,—I)’ ?:?—6?’;
313 z:x3+3y2+x—y; M(—Z,—l)’ ?:E’:;—ﬁ;
j1g Z=X 427+ M(4,-3) I=i-j.
315, 2=X —9xp+y’ M(0,~4) [=2i-4j
3 16. z=x"+xy—2 : M(—4,—1)’ ?25?+2fj;
317, 2250 4y =3ap+d, MQ@,1) I=3i+2]
318, z:3—2x2—y2—xy; M(—2,2)’ ?:—2?—6;;
319, Z=X +Y —9xy+27. M(1,-1) [=2i-4j
320, Z=X 4207 +1 M(-3,3) 1=2i+8)

3anmanue Ne 11. [IpoBepuTh 3aJaHHOE COOTHOIIEHHE TSI PYHKIIUN - f (x’ Y )

2 &_ 207z -0
4.1. ox* oy* : z=e",
2 5_22 B 0°z _

42 oyt oz z = @)

b 9
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sl Rl B
43 ox” Byz ’ z=11‘1(x2 + y* +2y+l);
0’z &°
oLyt ;
A4 oy® Ox , z =sin (y—ax);
2 ~2 2
x5_12z+2xvoz+y26_§:0 o
4.5. % Xy oy X
2 2
4.6, Ox oy , X .
2
xzaf—a(yzaZ]_O z:\/E
47. ox” oy oy , 2.
&z &
—j+—j=0 = arctg —
48, ox™ Oy : Y,
;ngz\_xzzjj_o z:SiI’l(I y)
x\ Ox
4.9. : * ,
g 2%\—)22&:0 ,
4.10. ox\  Ox oy° z= 6;
162 182 z
411, x o yay a ( =¥ )5;
262' oz 3 y
X ——xy—+y =0 z = —+ arcsin(x
4.12. ox Oy , 3y (y);
2 2
$+2_§:0 ( 2 2
413, X )y ’ z=In\x"+y +2x+1);
X E—2xy g2 +y2g+2xyz:0
ox’ 0x0 oy” X
4.14. X xXcy i , z=e",
0z 0’z _ 0z 0z 822
415, ox Oxdy Oy Ox* , z=ln(x—e‘-");

o2 0%z 82 X
4.16. axay 55" Y.
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0z Oz
B% =(1+)dnx)—— 1
4.17. 5X@y &x , = :
0’z 0%z g
x? + 2xy 4 yz — =0 y
418, Ox0Oy OxOy oy ’ oyt
o’z ,0°z
g _
4.19. Oy ox° z =sin(x+ay) ;
0%z &
(r-y) P2 & ) |
4.20. oxdy v z=cosy+(y—x)siny
3amanue Ne 12, BI:I‘{I/ICJII/ITL HauOosplllee M HaUMEHblee 3HAYeHUS (QYHKLUUU

o= FlE#) v u
f V) 5 3aJaHHON 00JIacTH D , KOTopas ompejeneHa cucteMor HepaBeHCTB. [locTpouTs

00JacTh D .

5.1.

5.2.

5.3.

5.4.

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=x"+y* =9xy+27

z=x"+2y* +1
z=3-2x" —xy— y*
z=x"+3y* +x—y

z=x"+2xy+2y°

z=5x-3xy+y*+4

z=10+2xy— x>,

z=x"+2xy—p* +4x

r=y® foy—D
z=x+xy

2 e
z=x"—xy+y —4x
z=x*+3y* +x—y

z=x"+y* —3xy

z=x=2y* +4xy—6x -1

Z=Xp—2%X—y
L
zZ=—x"—-Xx
2" ¥
z=2x+y—-xy

55

OSxS3,0£yS3;
x20,y20, x+y<3;
x<l, y2>0, yﬁx;
xzl yZ—Lx+y<I;
—leSLOSyS2;
x2—Ly2—Lx+y£%
0Sy£4—x;
xSQySO,x+y+220;
4x2—45y£0;
—leSLOSyS3;
x2&y20,2x+bw42$0;
OSxSL,OSySLx+y21;
0£x£2,0£y53;
x2&y20,x+y£3;
OSxS3,0SyS4;

1,
=
0< <3y—3

x<4, 0Ly

IA

4



5.18. z=x"+2xy—4x+8y 0<x<l] 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=1.

3amanme Ne 13.
Ne Howmepa 3anau

1 1.1 | 4.1 5.1 6.1 7.1 8.1 9.1 10.1
1.2 [ 42 | 5.2 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 [ 44 | 54 6.4 7.4 8.4 9.4 10.4
5 1.5 [ 45 | 55 6.5 7.5 8.5 9.5 10.5
6 1.6 | 46 | 5.1 6.6 7.6 8.6 9.6 10.6
7
8
9

1.7 [ 47 | 5.2 6.7 7.7 8.7 9.7 10.7
1.8 | 48 | 53 6.8 7.8 8.8 9.8 10.8
1.9 [ 49 | 54 6.9 7.9 8.9 9.9 10.9
10 [ 1.10 [ 4.10 [ 5.5 6.10 7.10 | 8.10 | 9.10 | 10.10
111 2.1 | 411 | 5.1 6.1 7.11 8.11 | 9.11 | 10.11
12 [ 22 [412 [ 5.2 6.2 7.1 8.12 | 9.12 | 10.12
13 1 23 [4.13 ] 53 6.3 7.2 8.13 | 9.13 | 10.13
14 [ 24 [414 [ 54 6.4 7.3 8.14 | 9.14 | 10.14
151 25 [ 415] 5.5 6.5 7.4 8.15 | 9.15 | 10.15
16 | 2.6 [ 4.16 | 5.1 6.6 7.5 8.16 | 9.16 | 10.16
17 1 3.1 [417 ] 5.2 6.7 7.6 8.17 | 9.17 | 10.17
18 | 3.2 [ 418 [ 5.3 6.8 7.7 8.18 | 9.18 | 10.18
19 1 33 [419] 54 6.9 7.8 8.19 | 9.19 | 10.19
20 | 3.4 [ 420 ] 5.5 6.10 7.9 8.20 | 9.20 | 10.20
3aganue No 1. BbIYHMCIUTDh MOBTOPHBIN MHTETPAJ:

2 I( 5 ) }d j‘t dy
dy[(x” +2y)dx X ——.
Ll e 12,3 1X+y)
2 2 Xx°d
fayf XY Jax[ 252
1+ y* L LY
13.0 olt)y 14, x
3 5 2r a
[dy [(x+2y)dx [do [rdr
15. 3 yia 1.6. 0 asing
= g 3cosgp
L AI=a? ~ = [do | r* sin’qdr.
dx N1=x" =y dy. 2
1.7. £ { 18. 2 :
1 2 3 4 1 x oy
[dx[ ydy| z"dz. [dx[dy [ x’yzdz.
1‘9. 0 0 0 1_10‘ 0 (1] 0

3ananue Ne 2. Haiitu ypaBHEHMs JIUHHM, OrpaHUYUBAIOUINX 001acTh HHTErpupoBanus. Caenarb
PHUCYHOK 00JIACTH UHTETPUPOBAHUS:
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2 o
[dy jyf(x; y)dx. 3 w49

Rl sk de .I;f(X; y)dy.

21, 4 22,1 2
3 2x

Tdymf}'(ﬁ e j]'cixj;_f(.v; y)dy.
23.0 4. 3

3 Jﬁ 2 x42

[dx [ f(x y)dy. Jdx [ f(x; y)dy.
25,0 0 26 1

3ananue Ne 3. U3MeHUTDh MOPSAIOK HHTETPUPOBAHUS B TIOBTOPHOM HHTETpaJIe:

2 2—x
[ dx zj f(x; y)dy.

2 2x

[dx|[ f(x; y)dy. oL
3.1. 0 x 3.2. 4

1 2 1 1-x°

[dx[ f(x; y)dy. [dx [ f(x; y)dy.
33.0 34, 1 A

2 N2x-x 2

[dx [f(x y)dy. Jdx [ f(x; y)dy.
351 2« 36 0 Van

e In x 2n  sinX

Jdx [ f(x; y)dy. [dx [ F(x: y)dy.
3.7. 1 0 38. 0 0
3amganue Ne 4. BeraucinuTh JBONHON MHTETpa:

[[(x+y)dxdy, 0<x<I1, 1<y<2. [[xy(x—y)dxdy. 0<x<1, 0<y<2.
4.1. o 42. 0

dxdy 5

) 5 1Sx<2, 3sy<4. [[ycos® xdxdy, 0<x<2m, 0<y<l.
43, 0x=y) 44. 0

[[In(x+y)dxdy, 1<x<2, 0<y<I. |[ xdxdy; x=0, y=x, x+y=2.
45 D 46. P

[[sin(x+y)dxdy, x=y, y=0, x+y=£. [[¥*ydxdy; y=0, y=1-x",
47. 0 2 480

X ydxdyv, v=x, y =x. -y —x")axdy, x=1, y=X, y=2X

[ ydxdy; y=x, y* [[(1-y* - )dxdy. y=x.y
49 b 4.10. O

[[(x+y)dxdy, y=1, x=0, y=+x.
4.11. o

[[(x+2y)dxdy, x=2, y=3, y=x, y=2x
4.12. D0

[[yInxdxdy; xy=1, x=2, y=+x. [[O¢ +y )dxdy, x=4, x=2y, x=y.
4.13. D 4.14. D

[[(1+2x+2y)dxdy, y=x, y=0, x+y=1. [[xydxdy; x+y=2, y=x, y=0.
4.15. o 4.16. »

[[(4-y)dxdy, y=1, 4y=x*, x>0. [[X°y dxdy; x*+y* =4.
4.17. b 4.18. 2
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2
fj'(x2+ y)dxdy, y=x*, y*=x. jjx—zdxdy; x=2, y=x, xp=1.
4.19. D 420, 2V
Bamanue Ne 5. C momompio mepexoga K MOMSPHBIM KOOPIMHATAM BBIYMCIIUTEL JBOMHOM
HHTErpalr:

jcnfxmj_lxn(x2 +y? +1)dy.
5.1. 0
- gﬂﬁdxdy D ={(x; y)eR® ‘x +y’ <l y=0, x‘;-()}
5.3. LI(2—2x—3y}dxdy. D={(x y)eR|x’ +y* <4].
54 Dfmdxdy, D= ? <3x].
ss Ljarctg%dxdy, D:{(x;y)e RIl<x*+y’ <9, %gyéxﬁ}.

3amganune Ne 6. C mOMOIIBIO0 IBOWHBIX MHTETPAJIOB BBIYUCIUTH TUIOMIAAL GUTYPBI, OTPaHUYEHHOMN
JJUHUAMMU:

6.1. J"=x3: y=x+2. 6.2 .r=_1,-'3—2y; x+y=0.

6.3. y=sinx; y=cosx; x=0. 6.4. 0; y=0; x+y=1.

6.5. X=¥ y=5x x=1. 6.6. 9x* +4y° =36.

6.7, y=+x; y=2x; x=4. 6.8. (.r2+.v2)2=2x'1.

6.9 X+yi=2xy; x20; y=0. 6.10. (x+_v]5=x2_v2; xz20; y=0.

3amanue NQ 7. C moMOIIbIO JBOWHBIX HMHTETPATOB BBIYUCIHTH OOBEM Teja, OTPAaHUYCHHOTO
MOBEPXHOCTAMH:

7.1. z=5—-x; J'2=5_r; z=1

79 Z=X + y-: y=_1‘2, y=1 z=0

73 X=y=z= x=4; y=4; z=x>+y*+1.

74, X=V =z=0; x=1; y=2; z=x"+)"

75 x¥x=y=z=0; 6x+3y+2z-6=0.

76, ¥=2=0; 3x+y=6; 3x+2y=12; x+y+z=6.
77 z=x*4+y% x=y=2z=0; x+y=1.

78. z=x*+y% z=0; y=1; y=2x; x+y=6.
79 y=«/§; 1—7\/_ z=0; x+z=6.

710 ¥=y=2=0; 2x+3y-12=0; 2z=y".

711 z=9—-y% 3x+4y=12; x=y=2z=0; y=0.
3ananue Ne 8. BeIuMCIUTh TPOHHON HHTETpa 1Mo 00JacTH G,

” 2y*e®dx dy dz
8.1. G

b

G:{(x,y,z):x:(), y=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.

”szz sin(xyz) dx dy dz
G

>

3

I _[ 8y’ze™ dx dy dz
(& .

Q
Il
—
=
\:
N

.[E[Iylch(l’(}’)drdlﬁdz' G={(’f v, z) x=0, y=-2,y=4x,2z=0, 2_2}
(=

,2)ix=—Lx=0,y=0,y=2,z= Oz-l}

2
Iﬂx ML o M pa) =l p=2 =0z =0 5=36)

I.”-V:Z cos(xyz) dx dy dz,
G

G {(x;gz,z):ﬁgz().lle,yz(},y: z= z= }

3

2 L8
J.J.j}’"COS(ny)dxf{vdz G:{(-W’:E):Xzo, ¢""=_!7 y:%,z:o, Z=— 2}
G .

M

J.”xzz sin % dx dy dz
G

b

G={(x1g),z).{);=0,4x=l,y=0,y=2 z= z= }

8.9.

8.10.

&.11.

8.12.

8.13.

8.14.

8.15.

8.16.

8.17.

Iﬂy‘e"“"dx o _ G= {(x,y,z):x =0, y==2 y=4x,2=0, z= 1}

.L[ 2y*ze™dx dy dz _ G= {(x,y,z):xz 0, x=Lp=0, y=lz=0,z= l}

_[(_[Iﬁch(flxy)drdvdz. G={(x,,2)ix =0, y=1, y=mz=0, z=8)

J.&U‘x‘z sh(xyz) dx dv dz |

G:{(x,y,z):x:o, x=2,y=0, y=1,z=0,

'yze"‘"’lzdx it {x 0, y 2, y=2x,
- . z=l), z=~1
EOr..5 =3 y¥=1, 2=2%
y“zcosﬁ dx dy dz G: X Y fmen
mes 3 x=0, y=0, z=0.

b

0 =0, y=-1, y=x,
y°cos [?}dxdydz G:{x Y y=x

i z=0, z=27".
" i :1, :—i, :1.j
2x7z sh(xyz)dx dy dz G:4* 4 -
. . x=0 »=0, 2
" 5 :01 :1, =2 ’
y mos ) xy dxdydz G:{" 4 jy .
e z=f,.z= °

3
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8.18.

8.19.

8.20.

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

6.8.

6.9.

6.10.

iz

G:{
(372 sin2Z dx dy dz

oo G:{
) 2 ;

[ 2x22 sh(2xvz) dx dy dz

([ x*sh2xy) dx dy d-

1 |
=—, Z—_"—,
2 2

=0, p=0, 20

x=2,y

x==1, y=x, y=0,
z=0, z=8

x=%, y=4, z=
x=0, y=0, z=0.

3ananue Ne 9. Pemuts nuddepeHumanbuple ypaBHEHUS IEPBOTO MOPSIKA!

2) xdx+dy =0 y(O):O;
o ' =y y(1)=1.

2) Cosxdx+2ydy:0’ y(0)=0;

@ﬁ+ﬁgﬁf-0+f}@=0,y@
, 20x+y)
a)}"— X y(l)=l

3

2 e
V' + = A, P 4
6) x
6) V' +2xy= xe ™

o (x=1)y'=y=y"

5) xzy'+xy:1_

5) xy +y=xy° Inx

5) yAl=x* 4+ p= arcsinx

6 V=30

5) y'sinx—ycosx=1

5) (l—xz)y'—xy:xyz.

5) (1+x)y'—y = arctgx .
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y - ' 3
6.11. a), xz"'], y(O):l; 6) 3y%y +y1=x+1.
,_2xy+y2
6.12. a) d % , J’(l):l; 5) y'+ytgx=sin2x'
210
6.13. a) 1+ )y =2xy y(0)=2, 5

(& + 22— % o+ (¢ —2xy—y2’)dy= 0,

. . _
6.14. a), d _ngx y(l) 4. 6) y'cosx+y=1+sinx.
{3)-
615, a), VIG=Y 2 : 5) xy’—4y=x2\/}_
y=2= Pl .
6.16. a) X , J’(l)=0; 5) ¥ +31g(3x)y =sin6x
6.17. a) y'-f—.xy:xyz’ }’(0)=2; 5) xy'+y=y’Inx
615, o W =2y-x M)=2. 5 Qx+1)y'+y=x
6.19. a) I - y?dx =~1-x"dy y(0)=0 5) y'—ytgx+ychSx:0.
'+y cosx -lsin 2%
6.20. a) (x2+y2)dx:2xydy, »(4)=0. 6) s 2

3amanne Ne 10. Pemuts auddepeniinanbabie ypaBHEHHS BTOPOTO MOPSIAKA!
71, a) X'y +x7y =1 :

6 V' —4V +5y=xe*" »(0)=1 y'(0)=0
72, a) y'+igx y'=sin2x.

6) y"'=5y'+6y=12cos2x—8sin2x_ »(0)= y'(0)=0
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7.3.

74.

7.5.

7.6.

7.7.

7.8.

7.9.

7.10.

7.11.

2 y"—ctgx-y’=sin3x;
5) y"'—4y' +4y=¢€*;
o 20"y = () +1,
5) y"+y:c052x;

2 y"xlnx:y’;

6 V' =Y =5x"

0 2" =),

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

a) 2xy”=y';
5) y'+6y"+9y=10sin x;
g A+ Y)y"=3pp°=0.

6 yn+4y :€—2.r;

2 (1+x2)y"+(y')2 +l=0;

5) y"'—4y' +5y =2x"e";
o 2" +(V) =0,
5 y'+6)" +13y =26x;

o 2" =50").

5) Y =6y +9y=x*—x+3;



7.12.

7.13.

7.15.

7.16.

7.17.

7.18

7.19.

7.20.

xy":y'lnl
a) X

5) y"=3y"'=x+cosx;
" ' 2 x
o)X~y =xe.

5) y"—6y" +9y =e’%;

VO =20,

5) y"—y =3xe™;

2) y"’+2x(y’)2 =0;

5) ' =2y +5y=5x* -4x+2;
2 x-y”+y'—x2—1=0;

5) y" =4y +4y =2(sin 2x + x);
) y"tgx:y'+l;

5) y"+4y=28sin2x;

o Y By+4)=30).

6) yﬂ" _4yr+4y - 63.\:;
2 x2y"+xy'=1;

5) y'+9y = 6>

n 2 !
y +1—(J’)2 =0
a) —¥ ;
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5 }”” . 3yr + 2}” e 63.\' (3 _ 4.[); y(o) — y’(O) = 0,

2.2.OneHoOYHbIE CPEeACTBA I IPOMEKYTOYHOM aTTecTaluM (IK3aMeH)
Bonpocs! Aj1s1 npoBeAeHHs IK3aMeHa

Cewmecrp 1
Bomnpocsl k 3k3amMeHy

1. MHoOXkecTBO JEHCTBUTENBHBIX 4HUCEN. MoAynb NEUCTBUTEIBHOIO YHCIA WU €r0
CBOMCTBA.

2. OrpaHu4eHHBICE U HEOIPAHMYEHHBIE MHOXECTBA Ha 4MCIOBOM npsimoi. IIpusHak

OrpaHUYEHHOCTH MHOXKECTBA.

[Tonsarue ¢pyHKIMH B ciocoObl ee 3aaanus. JlelcTBusa HaJ QyHKIHSAMU.

4. MOHOTOHHBIE (YHKLIMM Ha YHUCIOBOM MPOMEXKYyTKe. UYeTHble W HEUeTHBIE
dbynkiuu. [leprognaeckue GyHKINM.

5. I'paduk Qyskumu. JneMeHTapHbIe TpeoOpazoBaHus rPaPHUKOB.

6. OKpEeCTHOCTP TOYKM Ha 4YHUCIOBOM mpsAMOM. [IpenenpHble TOYKM MHOXKECTBA.
[lonsiTue npenena GyHKIUU B TOYKE U €T0 T€OMETPUUYECKHUI CMBICIL.

7. Teopema o mepBOM 3aMeyaTeIbHOM MPELEIIE.

8. Teopembl 0 mpenenax (TeopeMa O €IMHCTBEHHOCTH IMIpejelia; Teopema o
pe/ieJIbHOM MEPEX0/ie B HEPABEHCTBAX).

9. TeopeMsl 0 mipenenax (Teopema o mpejese MPoMeKyTOUHON (PYHKIUU; TeopeMa 00
OTPaHUYECHHOCTH (PYHKIIMH, UMEIOIIEH KOHEUHBIN TIpeien).

10.ITpenensl cyMMBl, pa3HOCTH, IPOU3BEACHUS U YACTHOT'O JIByX (DYHKIIHII.

11. Ilpemen ¢yHKIMU TpuU aprymeHte, crpemsmeMcs k oo. [lpemen uyucioBoit
IIOCJIEA0BATEIBHOCTH.

12.beckoHeuno Maible (YyHKIMH UM UX CcBoicTBa. CpaBHEHHE OCCKOHEYHO MaJIbIX
(byHKIHIA.

13.beckoneuno Oonpmue (QyHKIUU W OCCKOHEUHBIE Mpenesbl. Teopema O CBSI3U
HNOHATUS OECKOHEYHO OOJbIION (PYHKIIMM C TOHATHEM OECKOHEYHO MaJou
byHKIUU.

14.Bpiurcnenue mpenesa CyMMbI, Pa3HOCTH, MPOM3BEIAEHUS M YACTHOIO JBYX
(GyHKIUH B 0COOBIX CITydasiX.

15.OKkBHUBaNIeHTHBIE OECKOHEYHO Malible ()YHKIMU M BBIUHUCIECHUE C MX MOMOIIbIO
IIPENCIIOB.

16.0nn0cTOpOHHME TNipenenbl GyHkuil. Teopema o CBA3M MOHATUN OIHOCTOPOHHUX
IPEJEIIOB C MOHATUEM OOBIYHOTO IpEea.

17.AkcroMa HENpepPBIBHOCTH MHOYKECTBA ACHUCTBUTENBHBIX YMCEI. TOUHBIE TPAHUILIBI
YHUCJIOBBIX MHOXECTB. Te€OopeMbl O CYILIECTBOBAHMU TOYHOW BEPXHEM U TOUYHOU
HIKHEN TPAHUIl U UX CBOMCTBAX.

18.Teopembl O mpenene MOHOTOHHOM YHCIOBOM IOCIEAOBATEIBHOCTH. Teopema
Benepmrpacca.

19.Yucno e. Teopema 0 BTOpOM 3aMeUaTEIBLHOM MPEIEIIE.

(98]
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20.TeopeMbl O TpEThEM, YETBEPTOM U IMATOM 3aMEUaTeNIbHBIX MpeesiaX U CIeICTBUS
U3 HUX.

21.Tlonatue HempepblBHOW  (GYyHKIMU. HenpepbIBHOCTH CyMMBI, Pa3HOCTH,
IPOU3BECHUS 1 YACTHOTO JIByX HEMPEPHIBHBIX (PYHKIIUH.

22.0aHOCTOPOHHSST HENpephIBHOCTh (yHKIMU B Touke. Kiaccuduxamuss Todek
pa3phbIBa.

23.Teopemsl BeliepmiTpacca 0 HenmpepbIBHOM Ha OTpe3Ke (PyHKIIMH.

24 Tlouarust mpous3BonHOM U AuddepeHuupyeMoctd QyHKIUU. Teopema o cBs3H
muddepeHIrpyeMOCTH ¢ HEMPEPHIBHOCTHIO (DYHKIUU.

25. Kacarenpnass  k  rpaduxy  ¢yHkumuu.  [eomerpuyeckuii  cMmbIch
nuddepeHnpyeMocTy QyHKIUH.

26. IlpousBogHasi CyMMbl, Pa3HOCTH, MPOMU3BEACHMSI U YACTHOIO JBYX (YHKIMH.
TeopeMa 0 TpoU3BOAHON KOMITO3HUITUU IBYX (DYHKITHH.

27. IlpousBomHble s3neMeHTapHBIX GYHKIUN. [unepbonuueckue QyHKIUM U WX
IIPOU3BOJHBIE.

28.ITapamerpuyeckuii cmoco0 3amgaHus (QyHKIuU. Teopema O NPOU3BOAHOU
napaMeTpHUecKH 3a1aHHON QyHKLIUU.

29. Tlonsarue auddepenunana pyHkuuu. [eomeTpuueckunii 1 MEXaHUYECKUA CMBICIT
muddepennuana GyHKIUN.

30.Iuddepenunan cymMmbl, pa3HOCTH, MPOU3BEICHUS M YACTHOIO JIByX (PYHKIUH.
Huddepenuman xomnozunmu 1ByX GyHkuud. Juddepenunansl BbICIIMX
TIOPSIIKOB.

31. Bo3pacranue u yobiBaHue (GyHKIIUU B TOUKE.

32. CrotictBa nuddepeHunpyemMbix GyHkiumii (Teopema depma; Teopema Poss).

33. CaoiictBa nuddepennmpyembix GpyHkiui (teopema Jlarpanxka; reopema Komm).

34. Ilpu3Hak MOHOTOHHOCTH (pyHKIIMU Ha poMexyTke. Touku sxkcTpemyma. Teopema
0 HEOOXOIMMOM YCJIOBMM CYLIECTBOBAHMSI JKCTpeMyMa (yHKIUU OIHOM
IIEPEMEHHOM.

35.TeopeMbl O TEpBOM U BTOPOM JIOCTaTOYHBIX YCIOBHUSX CyIECTBOBAaHUS
IKCTpeMyMa (PYHKIIMH OTHON TTEPEMEHHOM.

36. HampaBnenue BbimykiocTH Tpaduka ¢ynkuuu. Toukum mnepermba rpaduka
GyHKIUU.

37. HeBepTukaibHble aCUMOTOTHI rpaduka (PyHKIIHMH.

0

38. PackpbiTue HeompeneIeHHOCTEN TuIMa LJ u L‘J C TOMOIIBIO TPABUII

Jlonurans.

39.TlonsTue nepBoobpazHoii. Teopema o mepBooOpa3HOM.

40.ITonsiTHe HeonpeaeaeHHoro nurerpana. CBoiicTBa HEOMPEIECICHHOTO HHTETpala.

41.Tabmuiia OCHOBHBIX HHTETPAJIOB.

42.Teopema 00 HHTETPUPOBAHUH T10 HACTSIM.

43.Teopema 0 3aMEHE IEPEMEHHOM B HEONIPEAECIEHHOM UHTErPAJIE.

44 TlonsaTust pauuoOHAIbHOW (YHKUMH, NOPOCTEUIIMX pPalUOHAIBHBIX (YyHKUIHM.
WNHurerpupoBanue npocTelnx aApoodei nepBoro 1 BTOPOro TUIa.

45 .VaTerpupoBanue NpoCcTERIINX IpoOei TPETHEro TUIIA.

oo
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46.1aTerpupoBanue MpoCTEHIIINX IPOOEi YeTBEPTOro THUIIA.

47 . VIaTerpupoBaHue MPaBWILHON PAIIMOHATEHON (YHKITUH.

48.VaTerpupoBaHre HEMPABWILHON PAIIMOHATEHON (DYHKITUH.

49.lHTerpupoBaHuEe TPUTOHOMETPUUYECKUX BBIPAKECHUIA.

50. MaTerpupoBanne BEIPAKEHNUM, COAECPKAINX PATUKAIIBL.

51.Pa3buenne orpe3ka. Panr pa3Ouenus. WHrerpanbHas cymma. [loHsiTue
OMPEJEICHHOIO MHTEerpaia. 3aaaqyd, NPUBOASIIME K MOHATHIO OMPEIEICHHOTO
UHTErpana.

52. HeoGxonumoe ycnoBue wunterpupyemoctd ¢ynkuuu. Cymmbl JlapOy u ux
cBoiictBa.  Kputepuii unTerpupyemMoctd QyHKIUU. JlocTarouHble YCIOBHS
UHTErpUPYEMOCTU (DYyHKIIUU.

53. CBolicTBa ONpPEAEIEHHOTO UHTErpaa.

54.Teopema o popmyne Herorona — JletiOHura.

55. Teopema 00 UHTETPUPOBAHUH 110 YACTSIM B OTPEICIICHHOM UHTETpase.

56. 3aMeHa NEPEMEHHOM WHTErpPUPOBAaHUS M IIOJCTAHOBKM B ONPEACICHHOM
UHTErpa’e.

57.Teopema 0 IO KPUBOJIMHEWHON TpaleUUy U CIECACTBUS U3 Hee. Teopema o
IJIOIIAIA KPUBOJIMHENHOTO CEKTOPA.

58.CrpsAMIIIEMOCTD U JUIMHA IIII0CKOM KpuBou. Teopema JKoprana.

59. BpruncieHnre AJMHbI IaJAKOW KPUBOM (onpeeneHre majakol KpUBoii, Teopema o
JUIMHE TJIAJKOW KpUBOK).

60. Beruncienue NIMHBI TIaJKONH KPUBOW, 3aJIaHHOM B JEKAPTOBBIX KOOPAMHATAX, U
KPUBOM, 3aJJaHHON B MOJISPHBIX KOOP/IMHATAX.

61. HecoOGcTBenHble nHTErpaisl. Teopema 0 HECOOCTBEHHOM MHTETpaJIe.

62. IlomsiTue ocTaTka HECOOCTBEHHOro WHTerpana. Tleopema 00 ocTaTke
HECOOCTBEHHOTO MHTETpAIA.

Cemectp 2
Bomnpocsl k 3k3ameny

1. Tlousatue umucnoBoro psiaa. Cxoasuuics YUCIOBOM psii U ero cymma. Teopema o
reOMETPUYECKOM PSIZIE.

2. Teopema 0 CIOXEHMHM CXOJALIMXCA YHUCIOBBIX psiioB. Teopema 00 yMHOXEHUU
CXOJSIIEr0Cs YUCIOBOTO Psijia HA YHUCIIO.

3. OmnpeneneHue ocTarka 4YHCIOBOTO psiia. TeopeMbl 00 OCTaTKe CXOASIIETrOCs
YHCIIOBOTO Psijia.

4. Heobxonumoe ycioBHE CXOAMMOCTH YUCIOBOTO psia. ['apmonndeckuit psia.

5. TlonmoxuTenbHble YUCIOBBIE PsiAbl. CpaBHEHHE MOJIOKUTEIBHBIX PSIOB.

6. Ilpusnaku Komm u /Janambepa cxoquMOCTH MOJIOKUTETBHBIX PSIOB.

7. VIHTerpanbHBIM MPU3HAK CXOIAUMOCTHU MOJIOKHUTEIBHBIX PSAIOB M €r0 MPUMEHEHHUE.
Teopema 06 0000IIIEHHBIX TAPMOHUYECKHUX PsiAax.

8. 3nakouepenyrommuecs psaabl. Teopema JleiiOHUIIa 0 3HAKOUSPETYIOMIMUXCS PSAIAX.

9. AOcomroTHas U yCIOBHAs CXOMUMOCTh psAnioB. [lomoxkurensHas U oTpuiiaTebHas
gacT 9ucioBoro psaa. [Ipusnaku Jlanam6epa u Kormm abcomroTHOM CXOAMMOCTH
YUCJIOBOTO PsAA.
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10. ®yHKIMOHANBHAS TOCIEI0BaTEIbHOCT. OO0JacTh CXOAMMOCTH M TIpeAciIbHas

byHKIHS.

11. ®ynkimonanpHbie psibl. OOJIACTh CXOOAUMOCTH U cymMMa (YyHKIIMOHAIHHOTO
psna.

12. PaBHomMepHass ~ cXOOMMOCTh  (YHKIMOHAJIBHOM  MOCIEAOBAaTEIbHOCTH U
¢dyHkuMoHanbHOrO psina. Teopema Beliepmirpacca 0 paBHOMEpPHOI 1 a0COIIOTHOM
CXOIUMOCTH (hYHKIIMOHAIBHOTO psijia.

13. CBoiicTBa paBHOMEPHO CXOIAIIMXCS (PYHKIIMOHAIBHBIX PSIOB.

14. Ilonsitue creneHHoro psaa. Teopema 00 WHTEpBane W paguyce CXOAUMOCTU
CTEIEHHOTO psJIa.

15. Teopema 0 paBHOMEPHOI CXOIUMOCTH CTEIIEHHOTO PsIa.

16. CBoliCTBa CTENIEHHBIX PSJIOB.

17. Paznoxenrne ¢GyHKIMHM B CcTeneHHOW psaa. Teopema o0 €IMHCTBEHHOCTH
pasnokeHus: GyHKIUU B CTETICHHON Psijl.

18. ®opmymna Tetinmopa. Teopema 00 yCI0BUM CXOAMMOCTH psiaa Tenopa.

oy X o
19. Teopema o pasnoxenuu Qynxuun /¥ =€ p crenenHoi ps.

20. Teopema o pasnoxenuu Gpyaxiuu /(¥ =5iNY g crenenHoi pas.
21. Teopema o pasnoxkeHun GyHKIUK /(¥)=C0SY B cTeneHHOMN psi.

22. Teopema o pasnoxernn dyrxuun /) ="(+2) g crenennoii ps.

23. Teopema o pasznoxenun GpyHkipn -/ (X) =@C€X g crenenHoi s,

ch m .
24. Teopema o pasinoxennn Gpyukun /O =%)" g GuroMuanbHbI psiL.

25. YactHble TpoM3BOJIHBIE (YHKIMM HECKOJIbKMX TNepeMeHHbIX. [loHsaTue
muddepennupyemMoct PyHKIIMH

26. IIpousBonmnas u quddepeHiman CIoKHOU QyHKIIMA HECKOIbKUX TIEPEMEHHBIX.

27. Hesasnsle dyHkumu u ux nuddepeHiupoBanue.

28. KacarenpHas MIOCKOCTh 1 HOPMaJIb K TIOBEPXHOCTH.

29. YactHele npousBoaHble U AuddepeHIransl BBHICHIMX MOPSAKOB (YHKIHUU
HECKOJIbKHX MEPEMEHHBIX.

30. DOxkcrtpeMyMbl (PYHKIMU JBYX IEPEMEHHBIX. TeopeMbl O HEOOXOAMMOM H
JIOCTaTOYHOM YCJIOBUSIX CYILIECTBOBAHUSI SKCTpeMyMa (DyHKIIMH JABYX NIEPEMEHHBIX.

31. IloHsTe mMpOU3BOAHON MO HANMpaBICHUIO QYHKIIMH HECKOJbKUX MEPEMEHHBIX.

Teopema O MNPOU3BOAHOW MO HANPABICHHUIO (DPYHKIMH HECKOJBKUX MEPEMEHHBIX.

[TonsiTue rpaguenTa GyHKIMN HECKOJIBKUX MEPEMEHHBIX.

32. llonarue ABOMHOrO MHTErpana. [‘eoMeTpruiecKuii CMbICH IBOMHOIO UHTErpaa.

33. CaoiicTBa ABOMHOIO MHTErpaja 1 CICICTBUA U3 HUX.

34. IloHsaTMEe TOBTOPHOTO WHTErpaja. BbpluncieHWe ABOMHONO MWHTErpaia
MOBTOPHBIM UHTETPUPOBAHUEM.

35. IloHsTHE TPOMHOrO UHTErpalia U €ro0 BHIUUCIICHHE.

36. Teopema o mpeoOpa3zoBaHUU ABOMHOTO MHTETPaja K MOJSIPHBIM KOOPIUHATAM.

37. llpuMeHEHHE KpATHBIX HHTETPAIOB [JIs BBIYMCICHUS IUIOMIAIECH TIUIOCKUX
duryp.

38. IIpumeHeHUE KpaTHBIX HHTETPAJIOB JIJIsl BBIYUCIECHUS 0OBEMOB TEN.

39.  BplunciieHHe MacChl U KOOPJUHAT LIEHTPA TAKECTHU TUIOCKOM (DUTYpHI U TETa.
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40. BpluucieHue MWIOMIAAN TOBEPXHOCTH.

41. BpluucieHre MOMEHTOB MHEPIIMH IUIOCKOW (PUTYPHI U Tea.

42. lloHsiTMe KPUBOJIUHEITHOTO MHTErPAJIa MIEPBOTO POJIA U €T0 CBOICTBA.

43. lloHsiTMe KPUBOJUHEHHOTO UHTErPaJia BTOPOTO PO/ia U €r0 CBOMCTBA.

44. Teopema O CyIIeCTBOBAaHHWU KPHUBOJIMHEWHOTO WMHTETpana u (Gopmysne Ajis ero
BBIYUCIICHUS.

45. Bepruucienue pabOThl TNEPEMEHHOW CHIIBI C TOMOIIBI0 KPUBOJIMHEHHOTO
WHTErpana.

46. Teopema o ¢popmyne Pumana-I'puHa u crneactue U3 Hee.

47. VYcnoBus HE3aBUCUMOCTH KPUBOJIMHEHMHOTO MHTErpajia BTOPOTO pojAa OT MyTH
WHTETPUPOBAHUSL.

48. OrmpeneneHue TOBEPXHOCTHOIO HHTErpajia IepBOro poja. Beruucienue
MOBEPXHOCTHBIX UHTETPAJIOB MIEPBOTO POJIA.

49. OmnpeneneHre MOBEPXHOCTHOIO HHTETpaja BTOpPOro poja. Brruucienue
MIOBEPXHOCTHBIX HHTErPAJIOB BTOPOT'O POJIA.

50. TlonstTe OOBIKHOBEHHOTO HU(PEPEHITNATHHOTO YpaBHEHUS |-Tro mopsiaka u
ero pemenus. 3agada Ko mist nuddepeHnuanbHoro ypaBHeHus 1-ro mopsaka.
51.  JInddepennumanpapie  ypaBHEHHS 1-ro  TOpsiAKa C  Pa3AeiISIONIMMUCS

NEPEMEHHBIMU (OIIPEIETICHUE U CXEMA PEILICHNUS).
52.  Opnopoansie nuddepeHuranbuble ypaBHEeHUs 1-ro nopsaka (onpeaeieHue u
CXeMa pPeIICHHUs ).
53. Jluneiinble nuddepeHiranbable ypaBHeHUsT 1-ro mopsiaka (onpeneneHue u
CXeMa pelIeHus ).
54.  Jluddepenimanbibie ypaBHeHUs 1-ro mopsiaka, pa3penieHHble OTHOCUTEIBHO
HEU3BECTHOW (PYHKIINU (ONpeieTIEHUE U CXeMa PEIICHHUS).
55.  Jluddepenimanbabie ypaBHeHUsS 1-ro mopsiaka B MOJMHBIX Tuddepenimanax
(ompenenenue u TeopeMa 00 001IeM UHTErpae).
56. Ilonstue muddepeHunanbHOro ypaBHEeHuUs N-ro nopsaka. OCHOBHbIE METO/bI
MOHIKEHUS TOPSAKOB T PepeHInanbHbIX YpaBHEHUH.
57.  ®CP u OP OJIJ1Y 2-ro mopsiaka ¢ MOCTOSSHHBIME Kod(dpurmeHTamu.
58. HIJIJIY 2-ro mopsiaka ¢ TMOCTOSHHBIMH Kod(pdUIMeHTaMH M €ro ooiiee
pemenne. YP HIILY 2-ro nopsaka.

KpuTtepuu u mkaJjia ouueHMBaHMS M0 OLCHOYHOMY CPeACTBY
NMPOMEKYTOYHbI KOHTPOJIb (MMCbMEHHbIN IK3aMeH)

[IIxana oneHMBaHMS Kpurepnii onennBanus
(nHTEpBaJI 0aJ1JI0B)
oTIH4HO (45-50) CrygeHT miyOOKO W B TIOJIHOM OOBEME BIAJEET
POrPaMMHBIM MaTepUaIoM. I'pamoTtHO,

MCYEPIBIBAIOIIE U JIOTUYHO €0 M3JIaraeT B MUCbMEHHOM
dbopme. Ilpm »>TOM 3HAeT PEKOMEHJIOBAHHYIO
JUTEpPaTypy, MNPaBUILHO OOOCHOBBIBAET IPUHSITHIC
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peuiCHusA, XOpOHIO BJIAACCT YMCHUAMHU U HAaBbIKAMU IIPU
BBIITOJIHCHWHU ITPAKTHYCCKHUX 3a4a4.

xoporiio (38-44)

CryneHT 3HaeT mporpaMMHBIA MaTepual, TPaMOTHO H
M0 CYTH W3JIaraeT ero B MHUCbMEHHOU (hopme, AomycKas
HE3HAUUTEIIbHBIE  HETOYHOCTH B YTBEPKICHUSX,
TPAaKTOBKaxX, OIPEACICHUAX W  KaTEropusax WU
HE3HAYUTENbHOE KOJIWYECTBO owmubok. Ilpu »sTom
BJasieeT HEOOXOAUMBIMU YMEHUSMH U HaBbIKaMHU IpU
BBIIOJIHEHNUHY [TPAKTUYECKUX 3a/1a4.

YHOBHGTBOPHTGHBHO
(25-37)

CryneHT 3HaeT TOJIbKO OCHOBHOMW MPOTPaMMHBII
Marepual, J0IyCKaeT HETOYHOCTH, HEJOCTaTOYHO
4yEéTKre (POPMYIMPOBKH, HETIOCIEI0BATEIHHOCTD B
OTBETax, M3JIaraeéMbIX B MUCbMeHHOM popme. [Tpu sTom
HEJOCTAaTOYHO BIAJACET YMEHUSAMH M HABBIKAMHU IPH
BBITTOJIHEHUY MTpakTHYeCKuX 3aaad. Jlomyckaet no 30%
OLIMOOK B M3JIAra€MbIX OTBETAaX.

HEYIOBJIETBOPUTEIILHO
(0-24)

CryneHT He 3HaeT 3HAYUTEIbHON YaCTH MPOrPAMMHOTO
Marepuana. Ilpu 3ToM Jomyckaer NpUHIIMIIMAIBHBIE
OIIMOKM B JIOKA3aTeNIbCTBAX, B TPAKTOBKE MOHITHI U
KAaTerOpui, MNPOSIBISET HU3KYIO KYJIBTYPY 3HAHUUW, HE
BJIAJICET OCHOBHBIMU YMEHUSIMU W HAaBBIKAMHU IIPH
BBINOJHEHUY NMPAKTUYECKUX 3a]1a4.
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