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IHacoopr
(oH/1a OLIEHOYHBIX CPEJCTB MO0 Y4eOHOH JUCHUILUIUHE
«MaTeMaTHYeCKHU aHAJIN3)

Ilepeyenb koMNeTeHIUH (3J1IEMEHTOB KOMIIETEHIMH),
(popMupyembIX B pe3y/ibTaTe 0CBOCHUA Y4€OHOM M CHUNINHBI

KPUTUYCCKUI aHAIHU3 U
CHHTE3 HH(pOpPMAIHH,
HNPUMEHSATh CHCTEMHBIN
MOJIXOA JUISl PEeIICHUs
IIOCTABJICHHBIX 3371a4;

JICMCTBUTENIBHBIX YHCENT

No Kon dopmyJIUpOBKa KonTponupyembie TeMbl OTansl
/1 | KOHTPOJIHPYEMO KOHTPOJIUPYEMON y4eOHOH TUCIMIUIMHEI, | (POPMHPOBAHUS
KOMIIETEHIINH KOMITETEHIINH MPAKTUKU (cemectp
W3YYEHHUS])
1 YK-1 crocobeH Tema 1. HavyabHbIN (1)
OCYIIECTBISATh  MOUCK, | MHOXECTBO

Tema 2.
DyHKIMU OAHOU
MIEPEMEHHOMN

HavajabHbIN (1)

Tema 3.
[Ipenenbl

HavyabHbIN (1)

Tema 4.
HenpepsiBHOCTB
byHKIMM

HavanbHbIH (1)

Tema 5.
HenpepsiBHble GhyHKITNN
Ha OTPE3KE

HavaJabHBIN (1)

Tema 6.
[IpousBonHas pyHKIUU
OJIHOM IIEPEMEHHOM

HavaJabHBIN (1)

Tema 7.
Hudbdepenunan
(GyHKIMU OJTHOM
MePEMEHHOMN

HavyarbHBIN (1)

Tema 8.

OCHOBHBIE CBOMCTBA
g hepeHIpyeMbIX
GbyHKIM 1 X
MIPUMEHEHHE

HavyarbHbIN (1)

Tema 9.
Heonpenenennsrit
HUHTErpaji

HavaJbHBIN (2)

Tema 10.
OnpeneneHHbIN
MHTErpal

HavYaJIbHBIN (2)

Tema 11.
IIpumeHeHue
OIIPEIEICHHOTO
HHTErpaia

HavaJbHBIN (2)

Tema 12.
HecoOcTBeHHBIE

HaYaJIbHBIN (2)




WHTETPATHI C
0OECKOHEUYHBLIMU
npeneIamMu
UHTCTPUPOBAHUS

Tema 13.
YHCI0BBIE PSIJIBI

HavaJbHBIN (2)

Tema 14.
OyHKIIMOHAJIbHbBIE
IOCJICAOBATCIILHOCTH U
(OYHKIIMOHAJILHBIE PSIIBI

HavaJbHBIN (2)

Tema 15.

CreneHHbIE PAJIbL.
Paznoxenne ¢pyHKIM B
CTETICHHBIC PSIJIbI

HAvaJbHBIN (2)

Tema 16.
Tpuronomerpuueckue
psanel. Pag @ypee

HavyaJIbHBIN (2)

Tema 17.
OYHKIIMHA HECKOIbKUX
NePEeMEHHBIX

(3)

Tema 18.
Bolunicnenue yacTHbIX
IIPOU3BOJHBIX BBICHIIMX
MOPSAJIKOB (DyHKLIUU
HECKOJIBKUX
MIEPEMEHHBIX.
IIpounsBoaHas 1o
HaIpaBJIEHUIO U
IPaAUEHT PYHKLUU
HECKOJIbKUX
IIEPEMEHHBIX

(3)

Tema 19.

OKCTpeMyMbl PYHKLIUU
JIBYX TTEPEMEHHBIX.
Haubosnbimee u
HaMEHBIIIee 3HAYCHUS
(GYHKIUU IBYX
TIEPEMEHHBIX

(3)

Tema 20.
JIBOIHBIE HHTETPAJIBI

©)

Tema 21.
TpoliHbIE HHTErPaAJIBI

©)

Tema 22.
[IpuMeHeHne KpaTHBIX
HUHTETPAJIOB

©)

Tema 23.
Kpuonuneiineie
UHTErpajibl

(3)

Tema 24.
IToBepXHOCTHBIE

(3)




HMHTErPaJIbI

Tema 25. (3)
Huddepennunansuole
ypaBHEHUs
Tema 26. 3
Teopus nosst
OIIK-1 criocobeH npumeHsTh | Tema 1. HavyabHbIH (1)
€CTeCTBEHHOHAay4YHble | MHOXECTBO
U OOIIEHH)KEHEpHBIC | ACHCTBUTEIIBHBIX YHCEI
3HaHMS, Meronsl | Tema 2. HavajabHbIN (1)
MaTeMaTHYeCKOTO OYHKIMHI OAHON
aHajau3a U | IepeMeHHOU
MOJCJINPOBAHUS, Tewma 3. HavyabHbIN (1)
TEOPETUIECKOTO u | Ipenensl
OKCICPUMCHTAIIBHOTO | Tema 4. HavanbHbIH (1)
HCCIICAOBAHMSA B | HenpepbsIBHOCTB
HpO(l)eCCI/IOHaJII)HOf/'I (1)YHKI_II/II/I
NEATEIIBHOCTH. Tema 5. HavyabHBIN (1)
HenpepsiBabie GhyHKIIMN
Ha OTpe3Ke
Tewma 6. HavyabHbIN (1)

[IpousBonHas pyHKIUU
OJHOW MIEPEMEHHOM

Tema 7.
Huddepennnan
(byHKIMM OTHOM
IIEPEMEHHOMN

HavaJabHBIN (1)

Tema 8.

OcHOBHBIE CBOICTBA
nudepeHIpyeMbIX
GbyHKIUR 1 X
MIPUMCHCHHE

HavaJabHBIN (1)

Tewma 9.
Heonpenenennsiit
MHTErpal

HavaJIbHBIN (2)

Tema 10.
OnpeneneHHbIN
MHTErpal

HavYaJIbHBIN (2)

Tema 11.
IIpumeHeHue
OIIPEEIIEHHOTO
HHTErpaia

HavaJbHBIN (2)

Tema 12.
Hecob6cTBennnie
HHTETPAJIBI C
OECKOHEUYHBIMU
peieIaMu
WHTCTPUPOBAHUS

HavaJbHBIN (2)

Tema 13.
HucnoBble psibl

HaYaJIbHBIN (2)




Tema 14.
OyHKIIMOHAJIbHbBIC
IOCJICAOBATCIILHOCTH U
(OYHKIIMOHAJILHBIE PSIIBI

HavaJbHBIN (2)

Tema 15.

CreneHHbIe PAJIbL.
Paznoxenue ¢pyHKIMi B
CTENIEHHBIE PSIJIbI

HavaJbHBIN (2)

Tema 16.
Tpuronomerpuyeckue
psanel. Psag @ypse

HavaJbHBIN (2)

Tema 17.
OYHKIUUA HECKOJIBKUX
NePEMEHHBIX

(3)

Tema 18.
Bolunicnenue yacTHbIX
IPOU3BOJHBIX BBICHIINX
HOPSIKOB (DYyHKIUU
HECKOJIbKUX
IEpPEMEHHBIX.
[IpownsBoaHas no
HalpaBJICHUIO U
IpagueHT QpyHKINUU
HECKOJIBKUX
MIEPEMEHHBIX

(3)

Tema 19.

OKcTpeMyMbl PyHKIUU
JIBYX TTEPEMEHHBIX.
Haubosnbimee u
HaMEHbIIIee 3HAYCHUS
(GyHKIIUU IBYX
MIEPEMEHHBIX

(3)

Tema 20.
JIBOMHBIE HHTETPAJIBI

(3)

Tema 21.
TpoliHbIE HHTErPaAJIBI

(3)

Tema 22.
[IpuMeHeHne KpaTHBIX
HUHTETPAJIOB

©)

Tewma 23.
KpuBonuneiinbie
WHTETPaJIbI

(3)

Tema 24.
[ToBepxHOCTHBIE
UHTETPaJIbl

©)

Tewma 25.
Huddepennnansabie
ypaBHEHHUS

(3)

Tema 26.
Teopus nosust

(3)




Iloka3aTenu u KPUTECPHUH OLICHUBAHUA KOMHeTeHHI/Iﬁ,
OIMHNCAaHMC IITKAJI OIICHUBAHUA

Kon KonTponupyembie | HaumeHnoBanue
Ne . [Tokazarenb OlleHUBaHUS .
KOHTPOJIUPYEMOM TEMBbI YIeOHOM OIICHOYHOTO
/T (3HaHUs, YMEHUS, HABBIKH )
KOMITCTCHITHT JUCITUTUTUHBI CpeJicTBa
1 VK-1 3HATh. OCHOBHBIC ITOHATHSA, | Tema 1, @poHTaNBHBIE U
omnpeneneHus, Teopembl u | Tema 2, WHIUBHTyaTbHBIC
MeToZIbl MaTtemaTtudeckoro | Tema 3, OTPOCHI;
aHanu3a, B yactu Teopum | Tema 4, KOHTPOJIbHBIC
IPEJICIIOB, Tema 5, paboTHI;
muddepernmanbaoro U | Tema 6, WHUBUIyaJIbHbIE
MHTETPAIbHOTO Tema 7, 3aJIaHus,
HCYHUCIICHHUS, teopuu | Tema 8, MIPOMEXYTOYHAS
PSAIOB, TEOPUU TIOJIA. Tema 9, aTTecTaIus
YMETh: ucronb3oBath | Tema 10, (3K3aMeH)
MeToAsl Maremarmdeckoro | Tema 11,
aHanu3a; pemarb TunoBeie | Tema 12
3amaun; oOpamarbes K | Tema 13,
nH(pOpPMaITMOHHBIM Tema 14,
cHCTEMaM (UnTepuer, | Tema 15,
MaTeMaTHu4decKas Tema 16,
JTUTEpaTypa) st | Tema 17,
NIOTIOJIHEHNS U yTouHeHus | Tema 18,
MaTeMaTuueckux 3Hanuii. | Tema 19,
BJIaJETh HaBbeIkamMu: | Tema 20,
Hay4HO- Tema 21,
HCCJIeI0BATEIbCKOTO Tema 22,
aHajam3a u | Tema 23,
MOJIETIUPOBAHHS, Tema 24,
HaBbIKaMU IpakTHdeckoro | Tema 25,
UCIIONB30BaHus  0a30BbIX | Tema 26.
3HAaHUHI " METOJIOB
MaTeMaTU4YeCKOTo aHajau3a
B MIPUITOKEHHUSX K
TEXHUYECKUM HayKaM.
2 OIIK-1 3HaTh: OCHOBHBIC TTOHTHSA, | Tema 1, @poHTaNbHBIE U
onpeneneHusi, tTeopemsl u | Tema 2, WHJMBUlyaIbHbIE
MeTOJIbl MaTteMmaTtudeckoro | Tema 3, OTIPOCHI;
aHanu3a, B yactu Teopuu | Tema 4, KOHTPOJIbHbBIE
MIpeJIeNoB, Tema 5, paboThI;
mupdepennuansHoro  u | Tema 6, WHJMBU]lyaIbHbIC
WHTETPaIbHOTO Tema 7, 3aJlaHMsl,
HCUHCIICHHUS, teopun | Tema 8, MIPOMEXKYTOUHAS
PAIIOB, TEOPUH TOJIA. Tema 9, aTTecTalus
YMETh: ucnonb3oBath | Tema 10, (9K3aMeH)
MeTo Bl MateMaThdeckoro | Tema 11,
aHayIM3a; pemarh Tunossle | Tema 12




3amayn; oOpamarbcsi K
nH(OPMaLOHHBIM
cucTeMaM (Murepner,
MareMaThyeckas
JTuTEpaTypa) JUTSt
MONOJIHEHUSI U YTOYHEHUS
MaTeMaTUYECKUX 3HAHUM.
BIIAJIETh HaBbIKaMU:
HAy4HO-
HCCIIE0BATEIbCKOrO
aHajam3a u
MOJIECJINPOBAHUS,
HaBBIKAMH TMPAKTHUYECKOTO
UCIIONIb30BaHUsl  0a30BBIX
3HAHUHI " METOJIOB
MaTEeMaTUYeCKOro aHajau3a
B MIPUIIOKEHUAX K
TEXHUYECKUM HAayKaM.

Tema 13,
Tema 14,
Tema 15,
Tema 16,
Tema 17,
Tema 18,
Tema 19,
Tema 20,
Tema 21,
Tema 22,
Tema 23,
Tema 24,
Tema 25,
Tema 26.




DOoH/IbI OLIEHOYHBIX CPEJCTB MO JUCHUIJINHE
«MaTeMaTHYeCKU aHAJIN3)

BOHpOCLI AJIA (l)pOHTaJIl)HbIX U HHAUBUAYAJIBHBIX OIIPOCOB:

Tema 1. Muoosicecmso oeticmeumenvpHvix Yucen

1. Yro mnpuHATO mMOHMMATH TOA MHOXecTBoMm? I[lpuBemuTe mpUMeEpHI
MHOKECTB.

2. Uto Ha3bIBaeTCs MOAMHOKECTBOM JaHHOTO MHOKeCcTBa?

3. Kakue MHOeCcTBa Ha3bIBAIOTCSI PABHBIMU?

4. TToHSATHA KOHEYHOTO U OECKOHEYHOI'O0 MHOKECTB.

5.UYto o3HavaeT B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXAY JBYMS
MHOKeCTBaMH?

6. CoBnazaror i MHOKecTBa a, b, ¢, d,eun a, c, e, d, b?

7. YKaxuTe, KaKue U3 HIKEMEPEUUCICHHBIX MHOXKECTB OYTyT KOHCUYHBIMH, U
Kakue — 0ECKOHECUHEBIMU:

a) MHO>KECTBO CTYJCHTOB JaHHOTO MHCTUTYTA;

0) MHOKECTBO IIEJIbIX OTPUIATEIbHBIX YHUCEIT;

B) MHOKE€CTBO KOPHEM TaHHOTO MHOTOUJICHA;

I') MHOXKECTBO BCEX MPSAMBIX, KOTOPHIE MMPOXOJAT Yepe3 3aJaHHYIO0 TOUKY.

8. O6pasyiiTe Bce BO3MOKHBIE IIOJMHOKECTBA JaHHOTO MHOKECTBa a, b, C, d,

9. ITouemy mpo MyCTOE MHOXECTBO MOHO CKa3aTh, YTO OHO BKIIFOYAETCS B
mo0o0e Harepel JaHHOE€ MHOKECTBO?

10. Tanbl ABa MHOXECTBa: A — MHOXECTBO, cocTosiiee u3 15 cTynbes, u B -
MHOKECTBO, cocTosiiee u3 15 cryaeHToB. MOXKHO M cKkazaTh, uTo A=B? MoHO
JI1 yCTAHOBUTH MEXKAY STUMH MHO>KECTBAMH B3aMMHO OJIHO3HAYHOE COOTBETCTBUE?

11. Kakne unciia Ha3pIBatOTCS HATypalbHBIMU?

12. Kakune guciaa HaszeiBaroTcd 1eabiMu? O0IagaeT 11U CBOMCTBOM IUIOTHOCTH
MHOKECTBO LIEIbIX YUCeIT?

13. Kakne unciia Ha3pIBalOTCS paloOHaIbHBIMUA? Jl0Ka3aTh, 4TO CymMMa JBYX
palMOHAJIBHBIX YHCEN €CTh YUCIIO PallMOHAIBLHOE.

14. Kakue yucia Ha3bIBalOTCs UppallMoHAIbHBIMU? [IpuBenuTe npumepsl.

15. MHOX€eCTBO JEeUCTBUTEIBHBIX YUCEI U €r0 OCHOBHBIE CBOMCTRBA.

16. Akcuoma HenpephIBHOCTH MHOYKECTBA JICHCTBUTEIIbHBIX YUCEN.

17. Uto Ha3bIBaeTCsI MOIYJIEM JIEHCTBUTEIBHOIO YKCia?

18. TIpu KakKX yCIOBUAX UMEET MECTO paBeHCTBO |x + v| = |x| + |v|?

19. HanummTe HepaBeHCTBA, CBS3BIBAIOLINE MOAYJIb CyMMbl U Pa3HOCTH
JBYX YHCEJI C CYMMOU U Pa3HOCTBIO UX MOYJIEH.

20. IloHATHe YMCIOBOrO MHOXKECTBA. [[prMepbl YMCIOBBIX MHOKECTB.

21. Jlaiite omnpenereHue HIKHEH M BEpXHEH TpaHUIl YHCIOBOTO



MHOYECTBA.

22. Kakoe 4dHCIOBOE MHOMECTBO HA3bIBACTCS OTPAaHUYCHHBIM CHH3Y
(cBepxy)? llpuBenuTe nmpumepsl.

23. Kakoe 4ymClIOBO€ MHOXECTBO Ha3bIBaeTcCsl orpannueHHbIM? [IpuBenute
IPUMEPBHI.

24.  CdopmynupyiiTe U JOKaXKHUTE MPU3HAK OTPAHUYEHHOCTH YHUCIOBOTO
MHOECTBA.

Tema 2. @ynxyuu 0OHOU nepemeHHO.

25. Tlonsatue pyHKIMH OJTHON TTEPEMEHHOM.

26. OOnacte ompeneiaeHHss W 00JIaCTh  3HAYCHUUM (YHKIIMU  OJHOMN
MIEPEMEHHOM.

27. Jlaiite onpexnenenue rpaduka GyHKIIUN OJHON MIEPEMEHHOIA.

28. Uto 3HauWT 3amaTh (PyHKIMIO OqHOW mepeMeHHONH? CrocoObl 3amaHus
(yHKUIMUU OHON MTEPEMEHHOM.

29. JleiicTBus HaJ QPyHKIHUSIMH.

30. J[laiite ompeneneHue KOMIO3WIMU JBYX GyHkuuid. [lpuBemgure
MIPUMEPHI.

31. IloHsTHE YKCIOBOW MOCIEAOBATEIBLHOCTH.

32. IloHsATHE MOHOTOHHOH (DYHKITHH.

33. IloHsATHS YeTHOM U HEUCTHOU (PYHKITHA.

34. CdopmynupyiiTe TeOpeMy O CYMME JBYX UYETHBIX (HEUETHBIX)
(byHKIUH.

35. Cdopmynupyiite TeopeMy O MPOU3BEACHUU ABYX UYETHBIX WU JBYX
HEYETHBIX (DYHKIMH; TEeOpeMy O MPOU3BEACHMM YETHON (DYHKIIMM Ha HEYETHYIO
GyHKLHIO.

36. TlonsTue nmepuoanueckor GyHKITUH.

37.  OcHOBHBIE dIeMEeHTapHbIe (YHKIINHU, UX CBOHCTBA U TPAPUKH.

38. DrnemeHTtapHbie TpeoOpazoBanus rpaduKkoB QYHKINH.

Tema 3. Ilpeoenur.
39. CdopmynupyiiTe onpeneneHne G- OKPECTHOCTH TOYKHA Ha YHUCIOBOM

npsaMoi. UTo Takoe mpoKoJIoTast §- OKPECTHOCTh TOUKM HA YUCIOBOM MPSIMOM.

40. JlaiiTe ompenenecHue MpeIeabHON TOYKH MHOXKECTBA.

41. Tlonstue npeaena PyHKIIMH B TOYKE U €T0 TEOMETPUUYECKHUIA CMBICI.

42. TlepBwlli 3amedaTeNnbHBI TIpenen (JieMMa O BCIIOMOTATEIbHBIX
HEPABEHCTBAX; TEOpEMa O MEPBOM 3aMeUaTeIbHOM MpeEe).

43. CdopmynupyiTe U JOKAKUTE TEOPEMY O €IMHCTBEHHOCTH TMpeea.

44. CdhopmynupyidTe U JOKKHUTE TEOPEMY O MPEACIIBHOM INEpexoje B
HEPABEHCTBAX.

45.  CdopmynupyiiTe ¥ JOKaXKUTE TEOPEMY O Mpeiese MPOMEXYTOYHOU

byHKIUH.
46. CdopmynupyiTe U TOKaXKHUTE TEOpPeMy 00 OrpaHMYEHHOCTH (DYHKIUH,
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HMMEIOIIEH KOHEYHBIN MTpeIed.

47. Ilpenensl CyMMBbl, pa3HOCTH, TPOU3BEACHUS U YACTHOTO JIBYX (DYHKIIUH.

48.  Tlpenen pyHKIMU IpU apTyMEHTE, CTPEMSIIEMCS K 0.

49. Ilpenen 4uCIOBOI MOCIETOBATEILHOCTH.

50. beckoHe4yHO Manble (PYHKIIMH U UX CBOMCTBA.

51. beckoneuHo 6ombire QYHKIIUA U OECKOHEYHBIC MPEICIbI.

52. CdopmynupyiiTe U JTOKKUTE TCOPEMY O CBSI3U MOHATHUS OCCKOHEUHO
00JbIION (DYHKITUHU C TIOHATHEM OCCKOHEUHO Majiol (yHKIIHH.

53. Brluucnenue npegena CyMMbl, Pa3HOCTH, MPOU3BEICHUS U YACTHOTO
NBYX (YHKIIMH B OCOOBIX CITyvasXx.

54. DxBUBaJICHTHbIE OECKOHEYHO Majble (PYHKIMU U BBIYUCICHHE C HUX
MOMOIIIBIO TIPEJIENIOB.

55.  OpnoctopoHHue mnpexaenbl ¢GyHKuuid. ChopMyIupylTe W JOKKUTE
TEOPEMY O CBSI3U TOHITHHA OJHOCTOPOHHHMX MPENEIOB C TMOHSATHEM OOBIYHOTO
npenena.

56. TouHble TpaHUIIBI YUCIOBBIX MHOXECTB. CHopMymHpyilTe U TOKAKUTE
TEOPEMBI O CYHIECTBOBAHUY TOYHOW BEPXHEW U TOUHOM HVIKHEW IPaHULL.

57.  CdopmynupyiiTe TEOPEMBI U JOKAKUTE O CBOMCTBAX TOYHOU BEPXHEH U
TOYHOW HUKHEH TPAHUI] YUCIOBBIX MHOXKECTB.

58. CdopmynupyiiTe U JOKaKUTE TEOPEMBl O TMpeAesie MOHOTOHHOM
YHCJIOBOW MOCEa0BaTeIbHOCTH. Teopema Beepuirpacca.

59. Cdopmynupyiite u nokaxute teopemy Kantopa. Cdopmymnupyiite
TEOpPEMY O HEPABEHCTBE bepHyuu.

60. UYwucno e. ChopmynupyiiTe # JOKOKUTE TEOPEMY O BTOPOM
3aMeuaTeIbHOM Tpeene.

61. CdopmynupyiiTe 1 JOKaKUTE TEOPEMBI O TPETHEM, YETBEPTOM U TSATOM
3aMeuaTeNbHBIX Mpe/Ienax U CICACTBHS U3 HHX.

Tema 4. HenpepvisHocms yHkyuu.

62. CdopmynupyiiTe onpeaeneHne HenpepbIBHON QYHKITUN B TOUKE.

63. CdhopmynupyiiTe U JOKOKUTE TEOPEMbI O HEMPEPHIBHOCTH CYMMBbI,
Pa3HOCTH, IPOU3BEICHUS U YACTHOTO JIBYX HEMPEPHIBHBIX B TOUKE (PYHKIIMA.

64. Cdopmynupyiite U JOKaKUTE TEOPEMY O BHECEHUH 3HAKa Ipejiena moj
3HAK HEMPEPHIBHON (YHKIIUU.

65. CdopmynupyiiTe U JOKaKUTE TEOPEMY O HEMPEPHIBHOCTH KOMIIO3HUIIMU
IBYX (PyHKITHH.

66. OIHOCTOPOHHSSI HEMPEPHIBHOCTH (DYHKIIMH B TOUKE.

67. [aiite onpenenenue Touku paspeiBa ¢pyHkunu. Knaccudukanus Touek
pas3pbiBa.

68. OnHOCTOpOHHUE MpEETbl MOHOTOHHBIX (PYHKIUH.

69. CdopmynupyiiTe TeOpeMy U JOKaXKHUTE O MPOMEKYTOUHBIX 3HAUCHUSIX
HETNPEPBHIBHON (YHKITHH.

70.  Tlonstue obpatHOil dyHKIMU. CHOPMYIUPYHTE U JOKAKUTE TEOPEMY
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O CyIIECTBOBAaHUH HETIPEPHIBHOM 00paTHON (QyHKITUH.

Tema 5. Henpepvignvie pynkyuu Ha ompeske.

71.  Cdopmynupyiite onpeneacHue moAI0CIeI0BaTeILHOCTH.

72.  Cdopmynupyiite u fokaxxute Teopemy bonbiiano-Beiiepmtpacca.

73.  Chopmynupyite U  JoKaxuTre Teopembl  Beiliepmirpacca o
HEMpPEepbIBHOMN Ha O0Tpe3ke QYHKIIUU.

Tema 6. Ilpouzsoonas ynxyuu 0OHOU nepemenHolU.

74.  CdopmynupyiiTe onpenesieHre Mpou3BOIHON (DYHKITUH.

75. Kaxkas ¢ynkius HazpiBaeTcs nuddepeHnrpyemoit B Touke?

76.  CdopmynupyiTe U JOKaXHUTE TEOPEMY O CBsI3U TG HEpeHIIUPYEMOCTH
(GYHKIIMH B TOUKE C €€ HEMPEPBHIBHOCTHIO B 3TOM TOUKE.

77.  JlaiiTe ompeneneHusl KacaTeabHOM M HOpMalIM K rpaduky (QyHKIUH B
TOUKE.

78. CdopmynupyiiTe U TOKaXXHUTE TEOPEMY O T€OMETPUUYECKOM CMBICTE
muddepeHurpyemMocTy (PyHKIIMU B TOUKE.

79.  Ilpom3BomHas CyMMBbI, Pa3HOCTH, MPOU3BEACHHUS M YACTHOTO JBYX
GyHKIUH.

80. CdopmynupyiiTe U AOKAKUTE TEOPEMY O MPOU3BOJHON KOMIIO3HUIIMU
IBYX (PYHKITUH.

81.  IIpou3sBogHbIC dJIEMEHTAPHBIX QYHKIIUN.

82. CdopmynupyiiTe U JTOKOKUTE TEOpEMy O TMPOU3BOIHON OOpaTHOM
GbyHKIUU.

83. T'umepbommueckre GyHKIIUU U UX TPOU3BOIHEIE.

84. TlapamerpusoBansblii myTh. [Ipumepsl. ChopmynupyiiTe U TOKaXUTE
TEOpeMy O KacaTeJIbHOH K mapaMeTpU30BaHHOMY ITyTH.

85. Ilapamerpuueckuii cmoco0® 3amanus ¢yskuuu. Cdhopmymupyiite u
JOKaXKUTE TEOPEMY O IPOU3BOJIHON NapaMETPUUYECKH 3aAaHHON (DYHKIIUH.

86. Hanmmmure ypaBHEHHS KacaTelbHOW W HOpMaH K Tpaduky QyHKIUH
y = arctg x B Touke x = 1.

87. Haitnure f (1) u f.(1), ecmu f(x) = |x — 1|e*. CymecrByer mu
fy

88. Haitmure y,, ecnu: a) ¥ = In(x + vVa® + x2); 6) y = arctg th(x).

89. Uro wmoxHO ckazaTh 0 guddepeHIUpyeMocTH CyMMbl (QYHKITUI
fx)+g(x) B Touke x =2x, ecam, B oSToM Touke: a) ¢yuxkuua [ (x)
nuddepennupyema, a pyuxuus g(x) ne muddepenuupyema? 6) obe pynkuuu f(x)
u g(x) ne nupdepenuupyemor?

90. MHcnonp3ys OIpeneleHre, IOKAXKUTE, 4TO (QYHKIUS V = x° — 2x
auddepeHnrpyeMa B Touke X = 2 1 HalauTe e€ auddepeHnnan B 3TOiM TOUKe.

91. SIBaseTcs M HENPEPHIBHOCTL (QYHKIMU B JAHHOU TOUYKE JOCTATOYHBIM
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ycnosueM nuddepernupyemocti? OTBET 000CHOBATH C IIOMOIIBIO TIPUMEPA.
92. Mosxer 1 cymectBoBath ' (x,), eciu e cymecryer [ (x,)?

93. Haiimure ™ (x), ecim f(x) = Inx - x.

Tema 1. [lugppepenyuan gynxyuu oonou nepemenHou

94. Cdopmynupyiite omnpeaeneHue auddepeHunana GyHKIUA OJHON
IIEPEMEHOM.

95. CdopmynupyiiTe U TOKaXKHUTE TEOPEMY O T€OMETPUUYECKOM CMBICTE
muddepennrana GyHKIIUA OTHOU TEPEMEHOM.

96. B yewm cocTout MmexaHuyeckuit cmbica quddepenimana GyHKIIN?

97. Cdopmynupyiite u AokaxuTe Teopemy o auddepeHurane CyMMBl,
Pa3HOCTH, IPOU3BEICHUS M YACTHOTO IBYX (DYHKIIUH.

98. Cdopmynupyiite u 1oKaxuTe TeopeMy o nuddepeHIrane KOMIO3UIHH
IBYX (PyHKITUH.

99. UYro noHMMaercs TMOJ  HWHBAPUAHTHOCTBIO  (OPMBI  IEPBOTO
muddepennrana’?

100. Hcnons3yst dopmyiy ans BeraucieHus: auddepernnana, Haiinute dy,
eclii y = X - sin x + cos x.

101. duddepenmmansl BHICIIHX TOPSIKOB.
102. Hcnons3ys Gopmyity s Belunciaenus quddepennuana, naiaure d-y,

€CIM Yy = X - SIn X.

Tema 8. Ocnosuvie ceolicmea Oughghepenyupyemvix Gyukyuil u  ux
npumMeHeHue.

103. JlaiiTe ompenenenus Bo3pacTaroliei (yobiBaroIieil) pyHKIIMU B TOUKE.

104. CdopmynupyiTe U JOKaXKUTE TEOPEMY O BO3pPACTAHUU M YOBIBAHUU
(GyHKIIUU B TOUKE.

105. Cdopmynupyiite u qokaxute Teopemy depma.

106. CdopmynupyiiTe 1 n1oKaKuTe Teopemy Poss.

107. Cdopmynupyiite u nokaxxute Teopemy Jlarpamxa.

108. Cdopmynupyiite u nokaxure Teopemy Kormu.

109. CdopmynupyiiTe ¥ JTOKOKUTE TEOpEeMy O JOCTATOUYHOM YCIIOBUU
MOHOTOHHOCTH (DYHKIIMY Ha TIPOMEKYTKE.

110. JlaiiTe onpeaesieHHe TOUKE MaKCUMyMa (MUHUMYyMa) (DyHKIIHH.

111. CdopmynupyiiTe U AOKDKHUTE TEOPEMY O HEOOXOAMMOM YCIOBUHU
CYILIECTBOBAHMS KCTpEeMyMa PYHKIIUU OJTHON MEPEMEHHOM.

112. CdopmynupyiiTe U JOKaXKUTE TEOpPEMY O TIEPBOM U BTOPOM
JOCTATOYHBIX YCJIOBHSIX CYIECTBOBAHMS dKCTpeMyMa (DYHKIIMU OJJHOU NMEPEMEHHOM.

113. Hampasnenue Bbimyknoctu rpaduka ¢Gysakmun. Toukm mneperuda
rpaduka QyHKIHH.

114. HesepTukaiabHble aCUMOTOTHI Ipaduka QyHKIIHH.
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o0
115. PackpeiTHe HEONpEENCHHOCTeH THUIIa [6} 51 [—} C TOMOIIBIO
o0

IIpaBHJIa JlonuTans.

116. Beruucnure, UCIIOJIB3YS MIPaBUIIO JlommuTans:
. z
. X*COBX—5INn x . —_—
a) lim ————; 6) lim xs+nx,
x—=0 X x—=+0

117. Cxema uccnenoBanus GyHKIIMU U TTOCTpoeHHe e€ rpaduka.
118. HWccnenyiite bYHKITHTO u MOCTPOITE ed rpaduk:
X

V = .

T x%-s

Tema 9. Heonpeoenennwiii unmeepai.

119. JlaiiTe onmpeneneHne nepBooOpa3Hoi GyHKITUH.

120. CdopmynupyiitTe U TOKaXUTE TEOPEMY O TIepBOOOPa3HON PYHKIIHH.

121. TlonsiTue HEONpPEIEICHHOTO0 UHTETpaIa.

122. CdopmynupyiiTe U JOKaXUTE OCHOBHBIC CBOMCTBA HEOMPENEICHHOTO
UHTErpaa.

123. Tabnuiia OCHOBHBIX HEOTPEICICHHBIX HHTETPAJIOB.

124. Jlokaxwure CIIPaBEIJINBOCTD dbopmy bl TUISt TaOJIMYHOTO
unTerpana [ x™ dx; (n = —1).

125. Jloxaxwurte crpaBeanuBOCTh (opMysbl A TaOIWYHOTO WHTErpalia

dx

f aZ+x?’

126. CddopmynupyiiTe U TOKaKUTE TeOpeMy 00 HHTETPUPOBAHUU TIO YACTSIM.
127. BbIYMCIIMTE € TIOMOIIBbI0 HHTErPUPOBAHMS MO YacTsaM [ X - sin ax dx.

128. CdopmynupyiiTe ¥ JOKaXKUTE TEOpPEMy O 3aMEHE TMEPEeMEHHOW B
HEONpEeIEICHHOM HUHTErpae.

129. TlonsATust pauMOHAIBHOM (QYHKIHMH, TPOCTEHININX PpalMOHATBHBIX
¢ynkuuid. UaTerpupoBanue npocTediuux Ipo0eid mepBoro U BTOPOro TUIMA.

130. HHaTterpupoBanue MpOCTEHIINX IpOOEH TPETHETO THIIA.

131. HurerpupoBaHue npocTelIuX IpoOei YeTBEPTOro TUIIA.

dx 2
132. Bbluuciaute wHTErpan [ ———; (q -E {]). cBeld ero K
x* +px+q 4

Ta0JIUIHOMY.

dx p*
133. Bbluuciaute wmHTErpan [ ————; (q ——< {]), cBeld ero K
xT+px+q 4

Ta0JIUIHOMY.

134. Beraucnaute uHTErpa f , CBEJIsl €ro K TaOJIMUYHOMY .

135. HurerpupoBanue MpaBUIHLHOU parliOHATBHON (DYHKITHH.
136. HurerpupoBaHue HEMPABIIBHON pallMOHAIBLHONU (QYHKIUH.
137. HWHurterpupoBaHue TPUTOHOMETPUUECKUX BBIPAKEHUH.

138. UWHrerpupoBaHue BbIpaXEHH, COEPIKALINX PaIUKAIIBL.
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139. Kakylo MOJICTAaHOBKY HYXHO BBINOJHUTh JUIS DAlMOHATM3AIMK
unrerpanaf R (¥/x, x) dx?

140. VYkaxwure PalMOHATIM3UPYIOILY IO MOJICTAaHOBKY TUISt

I/IHTerpanafR (JC, H'E—:i) dx.

Tema 10. Pasnomepnas nenpepvl@HoCms QYHKYUU HA RPOMENCYMKE.

141. Cdopmynupyiite  ompeaeNeHHE  PaBHOMEPHON  HENPEPHIBHOCTU
(GYHKIIMM HAa TPOMEXKYTKE.

142. Cdopmynupyiite u [okaxutre Tteopemy Kantopa o paBHOMepHOU

HEIPEPHIBHOCTH.
143. Tloustue xonebanuss QyHKuH Ha oTpeske. CIEACTBHE M3 TEOPEMBI
Kanropa.

144. Cnenyer nM W3 PpaBHOMEpPHOM HeNpephiBHOCTH (GYHKIMU Ha
IPOMEXYTKE OObIYHAsE HEPEPHIBHOCTH HA 3TOM IPOMEKYTKE?
145. JlokakuTe paBHOMEPHYIO HempephiBHOCTh, GyHkuuu f(x) = x® nHa

orpeske [0,1], He ncnons3ys Teopemy Kanropa.
146. Bymer mu ¢yukuus f(x) = x* — 3x paBHOMEPHO HENPEPHIBHOW Ha
unrepsane (1,3)?

Tema 11. Onpeodenennvlii unmezpai.

147. Pa3buenue orpeska. Panr pasOuenus. MurerpansHas cymma. [lonstue
OTpe/IeNIEHHOT0 NHTErpaIa.

148. 3anmauym, npUBOIAIIUE K TOHSATHIO OMPEICTICHHOTO UHTETpaa.

149. CdopmynupyiiTe U HOKWKUTE TEOpPEeMy O HEOOXOIMMOM YCIOBUU
UHTETPUPYEMOCTH (PYHKITUH.

150. Cymwmsl JlapOy u ux cBOMCTBA.

151. Kputepuiit uUHTErpUpPyEeMOCTH (YHKIIUU.

152. JloctaTtouHble yCIOBUS UHTETPUPYEMOCTH (DYHKITUH.

153. CdopmynupyiTe ¥ TOKaKUTE OCHOBHBIE CBOMCTBA OIPENEICHHOTO
MHTETpaa.

154. CdopmynupyiiTe 1 TOKaKUTE TEOPEMY O CPEAHEM 3HAYCHUU.

155. CdopmynupyiiTe U JOKOKUTE  TEOpEeMy O  IMPOU3BOIAHOU
OTIPEICTIEHHOTO UHTETPaIa MO BEpXHEMY TIpeeTy HHTETPHUPOBAHHUS.

156. Cdopmynupyiite ¢  JOKaXUTE€ TEOpeMy O  CYIIECTBOBAHUH
MepBOOOPa3HOM.

157. Cdopmynupyiite u nokaxure Teopemy o (opmyne Hpiorona —
Jleiitbnwma.

158. CdopmynupyiiTe u JOKXKHUTE TEOPEMY 00 HHTETPUPOBAHUH T10 YACTIM
B OTIPEJICIICHHOM MHTErpase.

159. CdopmymupyiiTe W IOKOKATE TEOpPEMYy O 3aMEHE IEepEMEHHON
WHTETPUPOBAHUS.

160. HHaTerpanbl 4eTHBIX M HEUETHBIX (DYHKIIUH MO OTPE3KY C CEpeMHON B
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HYyJIE.

161. Tlonstne o MPUOTMKEHHOM BBIYHCICHUH OMPEICTICHHBIX HHTErPaJoB.
Metonbl BBIYHCICHUS ONPENEIEHHBIX UHTETPAlIoB Mo (opMysiaM MPSMOYTOIbHUKOB,
Tpaneuuii 1 CUMIICOHA.

Tema 12. Ilpumenenue onpedenenHo2o unmezpaid.

162. Ksagpupyemble ¢GuUrypsl Ha IUIOCKOCTH W WX Iulomanu. Ilpu3Hak
KBaJIpUPYEMOCTH.

163. CdopmynupyiiTe U OKaKUTE TEOPEMY O IUIOMIATU KPUBOJMHEHHON
Tpanenuu. CiencTBusl.

164. CdopmynupyiiTe u JOKaXKUTE TEOPEMY O IUIOIIANA KPUBOIMHEHHOTO
CeKTopa.

165. ®yHKIUHN ¢ OTpaHUYECHHBIM U3MEHEHHUEM.

166. CopsmasiemocTh W AnuHA TUIOCKOW KkpuBod. Cdopmynmpyiite u
nokaxuTe Teopemy JKopaana.

167. Berluncnenue IIMHBI TIAIKONH KpUBOU (OMpeIeIeHUE TIaAKOW KPUBOH,
TeopeMa O JJIUHE TIaIKONH KPUBOIL).

168. Beruucienne JWHBI TIIAMKOW KPUBOW, 3aJaHHONM B JACKAPTOBBIX
KOOpJIMHATAX, U KPUBOM, 3aJIaHHOMN B MOJIIPHBIX KOOPAUHATAX.

Tema 13. Hecobcmeennvie ummezpanvt ¢ OeCKOHEUHbIMU NpeOeramMu
UHMe2pUpOBaAHUS.

169. CdopmynupyiiTe onpeneneHrne HeCOOCTBEHHOT0 MHTETpaia 1-ro poja ¢
OECKOHEYHBIM BEPXHUM MPEEIOM OT HENPEPBHIBHON (QYHKIIUH.

170. Cdopmynupyiite onpeseneHne HeCOOCTBEHHOTO UHTEerpaja 1-ro poaa ¢
0E€CKOHEYHBIM HI)KHHUM IIPEIECTIOM OT HEMPEePhIBHON (DYHKITUH.

171. Kakoil ~ HECOOCTBEHHBIM  MHTETrpajl  Ha3bIBae€TCs  aOCOJIFOTHO
CXOISIIIMCS?

o +oodx
172. VYxaxure, nis KakuX 3HAYCHUN TMapaMeTrpa o HHTETpal fa —
X
(a > 0) sBnsgerca CXOmAIIMMCS, a I8 KaKUX 3HAYEHHH — pacXomsIIuMCH

WHTETPAJIOM.
173. CdopmynupyiiTe onpeaesieHne 0cTaTka HeCOOCTBEHHOTO MHTETpaa.
174. CdopmynupyiiTe ¥ IOKaKUTE Teopemy 00 ocTaTke HEeCOOCTBEHHOTO
UHTETpaja.

Tema 14. Qucnosvie psobi.

175. Tlonstue uncioBoro psijaa. CXOASIIUICA YUCIOBOM PSJl U €r0 CyMMa.
Teopema 0 reoMeTpUUYECKOM psiJie.

176. Haiigure cymmy psina 2o, (5/8)",

177. TeopemMa O CIOXEHHH CXOMSIIUXCS YHCIOBBIX psgoB. Teopema 00
YMHOXEHHUH CXOJSIIErOCs YMCIOBOTO psijia Ha YHUCIIO.

178. Ompenenenue ocTaTka 4YUCIOBOTO psiga. Teopembl 00 oOcTaTke
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CXOJISIIIIETOCS YMCIOBOTO PAA.
179. Heobxoaumoe yclioBUE CXOIUMOCTH YUCIOBOTO psna. 'apmMoHnyecKuit
psI.
180. Cdopmynupyiite HEOOXOIUMOE YCIOBUE CXOAMMOCTH YHCIOBOTO psijia
H C €70 MOMOIIBIO TIOKAXKHUTE, UTO Pl Yow, (1 + 1/n)" pacxomures.

181. Wcnonp3yst mpoCTEHIMe CBOMCTBA YUCJIOBBIX PSAOB, HAMJAUTE CyMMY
w (1 1
pana s (550 )
182. [laHbI psibl ¢ TOMOXKUTEIBHBIMEA WICHAMH: ey @, (1) ¥ 2iey by, (2),
. a 1
lim /= = = C mnoMmoIIpl0 MPU3HAKOB CXOJUMOCTH TOJOKUTEIBHBIX PSIOB
— oD ﬂn
YCTAHOBHUTE, KAKO€ W3 HIDKECICNYIONMMX YTBEPXKACHUN CIpaBeluBO: a) psia (2)
cxoautcs, eciau b, = na,; B) psana (2) pacxoautcs, eciu b, = a,, n = 10; ¢) psn

(2) pacxomutcs, ecim b, = 3™a,,; d) psan (2) cxoautcs, eciu r%il];lj b, =1.
183. Kakue w©3 TEpPEeUnCICHHBIX HIDKE PSAIOB YCIOBHO CXOmaTcs: A)
o COSTN w (1) N
n=2"__ " B)Zn:1 9C)Zn=1 —

nlnn n? V1

184. TlonoxuTenbHble  YHCIOBBIE  psiabl.  Kpurtepmii  cxogmmocTu
MOJIOKUTEIBHBIX PSIOB.

185. CpaBHeHHME TMONOXHUTENBHBIX pSAOB (TeopemMa 1 W mpeaenpHas
TEOpeMa).

186. Ilpuznaku Kommwm u Janambepa cXo0IMMOCTH MOJTOKUTEIBHBIX PSIOB.

187. HuTerpanbHbIil NMpU3HAK CXOAMMOCTH TOJIOKUTEIBHBIX PSIIOB U €ro
npumeHeHue. Teopema 00 0000IIEHHBIX TAPMOHUYECKUX PSIaX.

188. 3nakouepenyromuecs PAIBIL. Teopema Jleitbauia 0
3HAKOUYEPETYIOIMIUXCS pAslax.

189. AoOGcomoTHass W yCIOBHAasi CXOAMMOCTh psifoB. [lojoxkurenbHas u
OTpHILaTeNIbHAs YaCTU YUCIIOBOIO Psijia.

190. IIpuznaku Jlanambepa u Komm aGcomOTHON CXOIUMOCTH YHCIOBOTO
psna.

191. [IlepectaHoBka  4JieHOB  4HCJIOBOro psjga (teopema 1 o
NIEPEeMECTUTEIILHOM  CBOMCTBE  MOJOXHUTENBHBIX  pPAIOB; TeopemMa 2 O
MIEPEMECTUTEIILHOM CBOWCTBE aOCONIOTHO CXOMSIIUXCS pSAIOB, TeopemMa 3 o
MIEPEMHOKEHUN a0COFOTHO CXOSIIUXCS PSIOB).

192. Heob6xomumoe U J0CTaTOYHOE YCIOBUE CXOAUMOCTH (kputepuii Korn)
YHCIIOBOW MOCIIEA0BATEIBLHOCTH M YUCIOBOTO PAJIa.

Tema 15. Dynkyuonanvuwvle nocie008ameabHOCMuU U PYHKYUOHATbHBLE PAObL.

193. ®yHkuoHANbHASs TOCIEAOBATEIBHOCTh. (01acTh CXOAUMOCTH H
npeneiabHast QyHKIUA.

194. ®ynkumonaneHbie psabl. O0JaCTh CXOAUMOCTH M IpeAeibHas cyMMa
(GyHKITMOHATBHOTO Psa.

195. Haiiaute obnactu cXo0AMMOCTH (PYHKITMOHATBHBIX PSJIOB:
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) Doy 6) Tiy = B) Wiy s ) By

{ x+3)"
o w  Sinnx
196. Haiimure Bce 3HAYEHMS X, HOPM KOTOPBIX PAN Xnt;——— CXOIMTCH
n
a0COJIIOTHO.
S]l‘.l.ﬂ X
197. MoxHO 1M HO4IeHHO JU(P(EPEeHIUPOBATE PAN Ypmg — . ? OtBer
n=+

000CHOBAT.

198. PaBHOMepHast CXOIUMOCTh (PYHKITMOHAJIBHOH ITOCIIEIOBATEILHOCTH H
(GYHKIIMOHAIBHOTO PsIa.

199. Cdopmynupyiite u gokaxute Teopemy Beiiepimrpacca o paBHOMEPHOM
CXOJUMOCTH (PYHKIIMOHATBHOTO PS/IaA.

200. HeobxomuMoe M JIOCTaTOYHOE YCIOBHS PaBHOMEPHOH CXOJIMMOCTH
(GYHKIMOHATBHBIX PSIIOB U (DYHKIIMOHAIBHBIX MTOCJIEI0BATEILHOCTEH.

201. CaoiicTBa paBHOMEPHO CXOIANINXCS (PYHKITMOHATBHBIX PSJIOB.

Tema 16. Cmenennvie psiovl. Paznooicenue pynxyuii 6 cmenennwie psovl.

202. TloHsATHE CTENIEHHOTO psja.

203. Cdopmynupyiite Teopemy Abens 00 uUHTEpBaJie ©  paauyce
CXOJUMOCTH CTETICHHOTO psma

204. Psn X7, a, x™ pacXxomuTcs B TOYKE X, = —2. C MOMOIIBIO TeOpEMBI

AOens yCTaHOBUTE, KaKO€ U3 CICAYIONTUX YTBEPKISHUM CIPABEIJIUBO: @) ITOT Pl
CXOIUTCS aOCOIOTHO B TOYKE X; = —1; B) ATOT psJl CXOAUTCS B TOUKe X, = 0; ¢)

ATOT PsIi PACXOAUTCS B TOUKE X5 = 3;

d) HeT PaBUIIBLHOTO OTBETA.
1
X

205. Haiigure 007acTH CXOIMMOCTH CTEIEHHBIX PSAIOB: a) )ire 1 oo 0)
(x—2)" {r— ]2”
le 3” 7 )E

206. C(bopMyJII/IpyHTe U JOKaXHUTE TEOPEMY O PAaBHOMEPHOW CXOIMMOCTH
CTETICHHOTO pAJa.

207. CdopmynupyiTe U TOKKUTE CBOWCTBA CTCTICHHBIX PSIOB.

208. PaznoxxeHue QyHKIMH B CTEICHHOU PSII.

209. CdopmynupyiTe U TOKOKUTE TEOPEMY O €AMHCTBEHHOCTH PA3JIOKEHUS
(GYHKIIUY B CTETICHHOM PSII.

210. ®opmymna Teinopa.

211. CdopmynupyiTe U TOKAKUTE TEOpEeMYy 00 YCIOBHHM CXOIUMOCTH psiia
Teinopa.

212. ChopmynupyidTe U [IOKWKUTE TEOPEMY O Pa3jOKEeHUU QPYyHKUIUU
f(x)= e* B cTemnenHoi pAn.

213. CdopmynupyiiTe U [OKaXKHUTE TEOPEMY O pa3IOKEHUH (QYHKIUH
f (X) =sin X B CTENIEHHOM PSAI.

214. CdopmynupyiTe W JAOKDKHUTE TEOPEMY O pazIoXKeHUU GyHKIUN
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f (X) =cosx B CTEIICHHOU psi.

215. CdopmynupyiiTe U [OKQXKHUTE TEOPEMY O pa3iIOKEHUH (QYHKIUH
f(x)= In(1+ x) B CTEIICHHOM PS/I.

216. CdopmynupyiiTe U JOKaKUTE TEOPEMY O Pa3IOoKEHUU QYHKIUH
f (x) = arctgx B CTEIIEHHOU psi.

217. Cdopmynupyiite U [IOKQXKHUTE TEOPEMY O pa3IOKEHUH (QYHKIUH
f(x)= (1+ x)m B OMHOMUAJIBHBIN PSII.

218. Yto 3HAUMT pPa3NOXKHUTh (PYHKIHIO B CTENEHHOW psaA? 3aBUCAT JH
KOA(PPUIUEHTBI TAKOTO Pa3yIoKEHUs OT crocoda ero noiaydyeHus? PasznoxuB B psia
Maknopena ¢pynxmuio f(x) = x/(1+ x?), maitaure f @7+ (0).

219. Paznoxute (GYHKIUIO B P MO CTENEHAM X W yKaXure o00IacTh

CXOJIUMOCTH MOJIyYEHHOTO psija: a) e 0)In (x* + 3x + 2); B) f; S”ft dt.

220. Paznoxute dyHkmio y=tgx B psin Teinopa o crenensm (x — 1/ 4),

BBITIMCAB TIEPBbIE 3 UjeHa, OTIMYHBIC OT HYJIA.
221. Belumcnure OpUOIMKEHHO ¢ TOYHOCTBIO 10 107°,  oueHus

IIOTPCIIHOCTE IIO  IIPU3HAKY Heﬁ6HHHa A 3HAKOUCPCAYIOIMICTOCA  psaa:

f;'a e dx.

222. TloHsATHE CTENIEHHOTO psija B KOMILIEKCHON obmactu. Kpyr cxomumoctu
CTerneHHoro psiia. Teopema Abes.

223. llokazaTenbHas # TPUTOHOMETpPHUYECKHE (DYHKIUU KOMILJIEKCHOU
nepemeHHon. ®opmyiiel Ditnepa.

Tema 17. Tpueonomempuuecxue psovl. Pso @ypoe.

224. TpuroHomerpuueckasi cucreMa (QYHKIUA U €€ OpPTOrOHAIBHOCTb.
[Ipumep opTOroHANIBHON CUCTEMBI (DYyHKITUH.

225. Kakwue u3 cnenyronmx map ¢yHkwid f(x) u g(x) OpTOrOHAIBHBI Ha
npomexytke [-1,1]:a) f(x) =xu g(x) = x*-1,0) f(x) =x u g(x) = x> -1; B)
f()=x*nglx)=x*-1?

226. IloHsTHE TPUTOHOMETPHUUECKOTO PsIa.

227. Jlaitte onpenenenue psaa Oypre.

228. KowmmiekcHas ¢opma psiaa Oypee.

229. CxomumocTs pana Oypee. Teopema dupuxie.

230. Psapl Mo KOCMHYCaM U CUHYCaM.

231. CnemmanbHble TPUEMBI PA3IOKEHUS (PYHKIMHA B 3aBUCUMOCTH OT
3aJJaHHOTO MHTEpPBaa pa3ioKeHUsI.

232. Hanwumure popmyisl ais kosdduimenTos paga Oypee pynkuu f(x),
Pa3NIOKEHHOMU B ATOT psAJl B IPOMEXyTKax: a) [-1, ]; 6) [, I].

233. Hamumure psg Pyppe Heu€THOM QyHkuuu f(x), 3agaHHOW Ha
MPOMEKYTKE [T, 7T ].
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234. ®Oyukuus f(x) B nmpomexytke [0,m] pasnoxena B psg dypse a) mo
KocuHycaM; 0) mo cuHycam. Hamumwure Qopmynsl 11 ko3¢hdUIHEHTOB 000HX
PSIOB.

235. ®yukuus f(x) = —1 —x* B npomexytke [-2,0] pasnoxkeHa B psj
®ypbe no cunycam. Hanummumre dopmyinel ans koddduimentos psnaa. [locrpoiite
rpaduK CyMMBI 3TOTO psJa.

236. Paznoxute B psiag Oypbe Pynkuuo y=|x| B npomexyTkax: a) [z 7];
0) [0;27]; B) [-1; 1]. [locTpoiite rpaduku PyHKIUHA U CYMM STHX PSIIOB.

237. Paznoxwure B psan @ypbe QyHKIHIO V = E —;—( B ipomexyTke [0; 7]: a)

1o cuHycam; 0) o kocunycam. [Toctpoiite rpaduku GyHKIMU U CYyMM PSJIOB.

Tema 18. Dynkyuu HeckonbKUX NepemMeHHbIX

238. @Oynkums [ByX mnepeMeHHbIX. OOmacTh omnpenencHuss M 001acTb
3HaYeHUH (PYHKIMH JBYX NEepeMeHHbIX. OYHKINA HECKOIBKUX MEPEMEHHBIX.

239. CmocoObl 3amaHus (QYHKIHM ABYX NepeMeHHBbIX. [padux QyHkumn
IBYX NEPEMEHHBIX. JINHUU YpOBHSL.

240. Yto Takoe -OKpeCTHOCTh TOUKU M, (Jcio], xgo], - xff :']?

241. Kakoe wMHOXecTBO E Ha3pIBaeTCsl OrpaHUYCHHBIM? 3aMKHYTHIM?

CBSI3HBIM?

242. Tlpenen pyHKIUU ABYX EPEMEHHBIX.

243. beckoHeyHO Malbie PYHKIIUU ABYX MEPEMEHHBIX U UX CBOMCTBA.

244, HenpepbIBHOCTH B TOUKE (DYHKIIMH JIBYX MIEPEMEHHBIX.

245. YactHble MPOU3BOJIHBIE (DYHKIIMM HECKOJBKHX TMEPEMEHHBIX. YacTHbIE
MPUPAIICHNS U YaCTHBIE MPOU3BOIHBIE (PYHKIIUN ABYX MEPEMEHHBIX.

246. @OyHKUMs IBYyX MEPEMEHHBIX, MU depeHimpyemMas B TOUKe.

247. Tlomuwiii quddepennran QyHKINA B TOUKE.

248. HeoOxomumMoe ¥ A0CTAaTOYHOE yCIOBHS AUQGEpPEeHIIUPYEMOCTH
(GYHKIUN IBYX MTEPEMEHHBIX.

249. [IlpouwsBognas u auddepeHuran  CIOKHOM  (QPYHKIUMU  JIBYX

NIEPEMEHHBIX.

. @ o
250. 3Bamumwmre Gopmyiny s MPOU3BOIHOM a—z CIOXKHOU  (PyHKIUU
v

z=z(wv), u=ulx,y), v=vixy).
. dy o
251. 3amummte Qopmyny Il MPOU3BOIHOM di HESBHOW  (DyHKIIUH,
X
3amaHHoM ypaBHeHueMm F(x,y) = 0.

dz dz o
252. 3anummte QOopMyNbl A1 TPOU3BOAHBIX oo 5, HeABHOH byHKUINH,
x v
3agaHHOM ypaBHeHueM: F(x, v, z) = 0.

Tema 19. Bviuucnenue 4acmuuix npou3BOOHbIX BbICUIUX NOPSAOKO8 DYHKYUU
HeCcKoNbKux nepemeHuvix. Ilpouzsoonas no nanpagienuro u ecpaouenm @OyHKyuu
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HEeCKONbKUX NePeMeHHbIX

253. YacTHble NPOU3BOJAHBIC BBHICHIUX TMOPSAKOB (YHKIMU HECKOIBKHUX
MEPEMEHHBIX.

254. Jluddepennman ¢GyHKIUM ABYX TMEPEMEHHBIX M €ro OCHOBHBIC
CBONCTBA.

255. JIuddepeHimansl BRICIIMX MOPSIKOB (GYHKIIMH ABYX ITEPEMEHHBIX.

256. IIpousBojiHas MO HaMpaBICHUIO (PYHKIIMH HECKOJIBKHUX TIEPEMEHHBIX.

257. T'pagueHT PyHKIIMHM HECKOJIBKUX MMEPEMEHHBIX B TOUKE.

258. Cdopmynupyiite ompeiesIeHne TIPOU3BOTHOM byHKITUN
u = f(M) = f(x,y,z) 0 HAIIPABIEHUIO BEKTOPA L.

259. 3amummte (opMyly, BBIPOKAIOIIYI0 MPOU3BOAHYIO  (PyHKIHMU
u = f(x,y,z) no Hampaenenuto Bekropa [? = (cosa, cosf,cosy) uepe3 yacTHBIC
IPOU3BOAHbBIE QYHKIUH U.

8
260. 3amummTe (GopMyily, CBA3BIBAIONIYI0 grad i W MPOU3BOJIHYIO a—l: B

3aI[aHHOI>'I TOYKC CKAJIAPHOIO ITOJIA L.

261. Kak cBsi3aHbl  HampaBlieHUS  HAWOONBIIETO0  pocTta  (PyHKIMU
u = f(x,y,z) c BekropoM grad u B paccmaTpuBaemoit Touke M(x, v,z)?

Tema 20. Oxcmpemymvl yukyuu 08yx nepemenuvlx. Haubonvuwee u
HaumeHbulee 3Ha4eHus: (PYHKYUuU 08yx nepemMeHHbIX.

262. CdopmynupyiTe OINpeAesIeHUE JOKAIBHOIO MaKCUMyMa (JIOKaJbHOTO
MuHUMyMa) GyHKUMK Z = f(x, V) B Touke My (xq, Vo )-

263. Yto Takoe cTanmnoHapHas Touka Gpynkuuu z = f(x,y)?

264. Heo0xomumMoe W JIOCTATOYHBIE YCJIOBHS CYIIECTBOBAHUSI IKCTPEMyMa
Gynkunu z = f(x,y)?

265. Anroputm uccnenoBaHus (yHKIIMU IBYX TEPEMEHHBIX Ha SKCTPEMYM.

266. AOCONIOTHBIE U YCIOBHBIE SKCTPEMYMBI (DYHKIIHH.

267. AnropuT™m moucka aOCOIIOTHOIO JKCTpeMyMa (PYyHKIHMH B 3aJaHHOM
oOnacTy.

268. CdopmynupyiiTe MpaBUIO OTHICKAHUS HAMOONBIIETO M HAUMEHBIIETO
3HaueHU PyHKIMH z = f(X,y) B OrpaHUYCHHOMN 3aMKHYTON 00JIacTH.

269. CdopmynupyiiTe oOmpeaeneHre YCIOBHOTO MakCUMyMma (PYHKITUU
u=f(M) npu cBi3u @(M)=0 (paccmoTpure ciy4ail JABYyX WIH Tpex
MIEPEMEHHBIX ).

270. CdopmynupyiiTe HEOOXOAHWMBbIE YCIOBHS YCIOBHOTO OJKCTpeMyMma
¢ysxuun u = f(M) npu cBsa3u @(M) = 0 no metony Jlarpanxa.

271. Cdopmynupyiite Teopemy Beliepmirpacca 00 OrpaHM4eHHOCTH
(yHKIMM, HENPEPHIBHON B 3aMKHYTOM OTpaHUYEHHOM 00J1aCTH.

272. Chopmynupyiite Teopemy  BeliepmTpacca o0  CyIIeCTBOBaHUHU
HauOONbIIEr0O U HAUMEHBIIET0 3HAYCHUH (YHKLUU, HENPEPHIBHOW B 3aMKHYTOH
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OTpaHUYCHHON 00J1acTH.

Tema 21. J{gotinvie unmezpaioi.

273. Ksagpupyemble purypsl u ux miomaau. [ Ipus3Hak kBagpupyemMocTu purypsl.
274. TlonATHe MHTErPATHLHOM CYMMBI JUTs (DYHKLIMH IBYX TIEPEMEHHBIX.

275. TlonsTre JBOMHOIO UHTETpasa.

276. TeoMeTpHUECKHIA CMBICI JBOMHOTO HHTErpaJia.

277. Heobxommmoe ycIoBHE CyIIIeCTBOBAHUS JBOMHOTO MHTETpasia.

278. Cymwmbl JlapOy it GyHKIMK IBYX TiepeMeHHbIX. [[pr3HaK HHTETprupyeMOCTH

(YyHKLIUM IBYX TTIEPEMEHHBIX.
279. JlocTtaro4Hbie yCIIOBUS CYIIECTBOBAHMS IBOMHOTO MHTErpaJia.

280. CgoiicTBa JBOWHOTO MHTETpajia, BhIpayKaeMble PABCHCTBAMH U CIIEZICTBUS U3
HUX.

281. CpoiicTBa JBOMHOTO MHTETPaJia, BRIPAKACMbIC HEPABEHCTBAMH.

282. Haiinure cpennee 3HaueHue f(x,y) = x+ 2y 1o NpsSIMOYTOJBHUKY,

OTPaHUYEHHOMY NPSAMBIMHU X = 1, y = 2 1 ocsIMU KOOp/IMHAT.

283. TloHsTHE MOBTOPHOTO HHTEIpaIa.

284. BpruucneHue IBOMHOIO MHTErpajia MOBTOPHBIM MHTEIPUPOBAHUEM (TEOPEMBI
1 u?2).

: 285. WHurerpupyema nu ¢yHkmms 1/(x—y) mo kBagpary 0 < x < 1,
0=y=17?

286. CemuTe [BOWHOW WHTETpal ﬂn f(x,yv)dxdy K TOBTOpPHOMY
MHTErpaily IByMs cnocobamu, ecnu: a) (D) — oOnacTh, OorpaHWYEeHHas JIMHUSIMHU
y =3x?% y=6—3x; 6) (D) — tpaneuus ¢ Bepmmnamu (—1, 4), (5, 4), (1, 1),
(4, 1).

287. W3menure HOPSIIOK WHTETPUPOBAHUS B UHTErpase:

—1 0 0 0
-, dx |- mmmn F Cowddy+ [ dx [ f(x, ) dy.
288. BrpruaucauTh 1BOITHON uHTETpas mo obmactu D:

(I xaxdy . D: 0<x<1 0<y<1

3
O (X +y* +2)2
289. Ilonsatue perynasipHOro 0TOOpakKeHHS TUIOCKHX 00J1acTeH.
290. Teopema o mpuMepe PETYISTPHOTO OTOOPAKEHUSI.
291. WMzoOpasute Ha MJIOCKOCTH Oxy obpas buryps
GC={rd):2=r=30=d=m/4} npu 0TOOpaKEHHH
x =rcosd, y = rsind. fABnsgercs mu 3TO 0TOOpAKEHUE B3aUMHO OJTHO3HAYHBIM?

292. Teopema 0 3aMeHE MEPEMEHHBIX B IBOMHOM HMHTETrpalie.
293. Teopema o mpeoOpa3oBaHUM JBOMHOTO HHTErpajia K MOJISIPHBIM KOOPIUHATAM.

Tema 22. Tpotinvle unmeepaii.
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294. TlonsaTre TPOIHOTO UHTErpaa.

295. (CgoiicTBa TPOMHOTO HHTETPAIA.

296. Bpumcnenue TpoiHOTO HHTErpasa (TeopeMsl 1 u 2).

297. TpoitHoii nHTErpal B chepuIecKUX U HATHHAPUIECKUX KOOPUHATAX.
298. BpruucauTb TpOWHOM uHTErpai no oonactu G:

J”Zyzexydx dy dz;G:{(x,y,z):x:O, y=1 y=X, z=0,z:1}.
G

299. BpuucauTh TPOWHOM uHTErpai no oonactu G:

”.[xzzsin(xyz) dx dy dz;G={(x,y,2):x=2,x=0,y=m,y=0,2=0,z=1}.
G

Tema 23. Ilpumernenue Kpamuwvix uHmMezpaios.

300. IIpumeHeHHE KpaTHBIX WHTETPAIOB K BBIYMCICHHUIO IUIOMIAACH TTIOCKHX
¢uryp.

301. Haiinure IJIOLIAb ¢burypsi, OTPaHUYECHHOU JIMHUSIMU:
Axy=4x+y=50((x*+y)=8xy,x*+y*=1(x*+y*<1).

302. IlpuMeHeHHe KpaTHBIX HHTETPAJIOB K BEIUMCICHUIO 00HEMOB TEI.

303. Haitnure 00BEM Tena, OTPaHUYECHHOTO MTOBEPXHOCTSIMH
z=In(1+x*+y?),z=0,x*+y? =2

304. BerumnciaeHue Macchl 1 KOOPAWHAT LIEHTPA TSHKECTH TUIOCKOM (PUTYpBI U TeIa.

305. Haiitu 1eHTp TSHKECTH OJHOPOIHOM IIOCKOW (PUTYpBI, OrpaHUYCHHOMN
2 2

y

TIOJIOBMHOM DJIIMIICA —5 + of =1, onuparorieiicss Ha OOJIBITYIO OCh.
a

306. BerucneHue miomaIf MoBePXHOCTH.
307. Haiit miomaar TOMW dYacTW IUIOCKOCTH 6X+3Yy+2z =12, xotopas

3aKJIF0YCHA B TIEPBOM OKTAHTE.
308. BbuncieHre MOMEHTOB MHEPLIMH IIOCKOW (PUTYPBI U TENA.
309. OmnpenenuTh MOJSAPHBII MOMEHT HMHEPIUH IUIOMIAIN, OTPaHHYECHHON

JINHASMU §+X:1, x=0, y=0.
a b

Tema 24. Kpusonuneiinvie unmezpaivl.

310. 3agaum, NPUBOIAIIME K KPUBOIMHEHHBIM HHTETPAJIaM.

311. TloHsTHe KPUBOIMHEHHOTO MHTETpaJia IEPBOTO POJia U €ro CBOMCTRA.

312. TloHsiTHe KPUBOIMHEHHOTO MHTETpaia BTOPOTO POJia M €ro CBOMCTRA.

313. Teopema o CyIlIeCTBOBaHUM KPUBOJIMHEHHOTO MHTETpajia u (popmysie IS ero
BBIYHCIICHUSI.

314. Beuucnenne pabOThl TMEPEMEHHON CHJIBI C TIOMOIIBIO KPHUBOJIMHEHHOTO
UHTerpaJa.

315. Teopema o popmyrnie Pumana-I puna u cnencrsue us Hee.

316. Ilpumenenue ¢popmynsl Pumana-I'puna.

317. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO MHTETpajia BTOPOTO POia OT IMyTH
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WMHTETPUPOBAHUSL.
318.BeancinuTh WHTETPAIBL: a) J. 2xydx + x2dy ; 6) I cos2ydx — 2xsin 2ydy
AB AB

1o 000 muHuK oT Touku A(L %) JI0 TOYKH B(Z;%) :

319.JTans Touku A(—a;0) u B(0;a) . Berauciuts padoty cumsl F(P;Q), rae
P=y, Q=Y —X, npu nepeMemeHu ¢JIMHNIIbI MACChI:

a) 1o npsimoit OA; B) 1o jomaHoit 4A0B.

320.Harmmucate u mpoBeputh (opmyny Pumana-I'puHa 1 uHTErpaia
m(x +Yy)dx—2xdy mo KoHTYpy TpeyroipHuka co cropoHamu X=0, y=0,
L

X+y=a.
321.ITpumenuB ¢opmyny Pumana-I'puna, BEIUUCIUTD myzdx +(x+y)’dy mo
L

KOHTYpy Tpeyronbauka ABC ¢ Bepmunamu A(a@;0), B(a;a), C(0;a).

322.BeMuUCINTh IBYMS CIIOCOOaMH MHTETPa I(l— x?)ydx + x(1+ y*)dy, ecin
L

KOHTYPOM MHTeTpHpoBaHus L sBnsercs okpyxknocTh X° + y° = R?:

a) HEMOCPEICTBEHHO; 0) ¢ momotibio popmyasl Pumana-I"puna.

Tema 25. I[losepxnocmuvie unmezpansl.

323. OnpeneneHre MOBEPXHOCTHOIO HHTEpajia IepBoro poja.

324. BpruuciaeHne IOBEPXHOCTHBIX HHTETPAJIOB TIEPBOTO POIA.

325. OnpenerneHre MOBEPXHOCTHOTO MHTErPajia BTOPOro poja.

326. BpbrumnciaeHne NOBEPXHOCTHBIX HHTETPAIOB BTOPOTO POIA.

327. CBs3bp MEXIy NOBEPXHOCTHBIMM HMHTETpajaMu IEPBOTO U BTOPOTO
pona.

BbIYuciuTh MOBEPXHOCTHBIC WHTETPaibl IMEpBOTO pojaa (M0 TUIOMIAAH
MOBEPXHOCTH):

328. jj(6X+4y+3z)dS, rIe o- 4acTh IUIOCKOCTH X+2Y+3Z=6,

PAacIIOJI0KEHHAs B IIEPBOM OKTAHTE;
329. ”(y +z+4a*-x’ )ds , e W - TIOBepXHOCTb IMIMHApa X° + Yy° =a’,
W

3aKJIIOUCHHAs MeX Ty mitockoctasmu Z=0 u z=h.

Tema 26. Teopus noxs.

330. IlonsTHE CKAISPHOTO MOJIS.

331. IIpowusBojiHas O HAIIPABIICHUIO U TPAJHECHT.

332. TloHsTHE BEKTOPHOTO TIOJIS.

333. TloTok BEKTOPHOTrO MO Yepe3 OPUEHTUPOBAHHBIE TOBEPXHOCTH.
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334. OcHOBHBIE CBOMCTBA U (PU3UYECKUN CMBICT TOTOKA BEKTOPHOT'O TOJISI.
335. Teopema OcTporpaackoro.

336. JluBepreH1usi BEKTOPHOTO MOJIS M €€ CBOWCTBA.

337. ®uznyeckuil CMbICT TUBEPTEHIIUN BEKTOPHOTO TOJISI.

338. TlonsTHE CONEHOUATHHOTO MOJIS.

339. OcHOBHBIE CBOMCTBA COJIEHOMIAILHOTO ITOJIS.

340. PaGota cUI0BOTO MOJISL.

341. Ilupkynsiys BEKTOPHOTO TOJIS.

342. Teopema Crokca.

343. PoTOp BEKTOPHOTO IOJISI ¥ €TI0 CBOMCTBA.

344. TloTeHuuanbHOE IOJIE, €0 CBOMCTBA. Y CIIOBUE MOTEHIIUAILHOCTH.

345. Haiiti pou3BOAHYIO CKAISPHOTO MO U = 4In(3+ Xz)—8xyz B TOYKE

(L11) mo HampaBneHHI0O HOPMamu K IOBepXHOCTH X  —2Y°+27° =1 (Hopmaib
06pa3syeT OCTPhIil YToll ¢ MONOKUTENLHBIM HanpasieaueM ocu OZ).

346. HaiiTu IUBEPreHIHIO, POTOP, COJEHOUIANLHOCTh U MOTEHIMATILHOCT
BektopHoro  momst  F=(2y-z)i +(3x+2z)j+(y+z)k. F=xi+yj+zk,

r=yxX+y>+2°.
347. Haiitu: 1) NOTOK 3aJaHHOTO BEKTOPHOTo mois F :(X + Z)T 4yepe3

BHEIITHIOIO 4YacTh S 3aJaHHOW Tuiockoctu P! X+y+2z—-2=0, xoTopas BMecTe C

KOOPJIMHATHBIMU  IJIOCKOCTSIMU ~ oOpaszyeT mnupamuny V; 2) UPKYJIALHIO
BEKTOPHOTO monss F Baons rpammusl L moBepxHocty S B HampaBieHUM
MIPOTUBOIOJIOKHOM JIBUJKCHHUIO YaCOBOM CTPEJIKU: a) HEOCPEICTBEHHO;  0) o
dbopmyne CTokca.

Kpurepun u mikana OLEHHBaHUS O OLEHOYHOMY CPEACTBY «(PpOHTANbHBIA U
VHJABUAY JIBHBIA OMPOCH

Ixama oneHUBaHUA Kpurepuii onileHuBaHus

oTIU4HO (5) Crynent T1iayOOKO ¥ B TOJHOM OO0BEME BIAACET MPOTPAMMHBIM
MaTepuasoM. ['paMOTHO, MCUepIbIBalONle U JIOTUYHO €ro M3jaraer B
YCTHOW WM MHUCbMEHHON ¢opme. Ilpu 3TOM 3HAaeT peKOMEHI0BaHHYIO
JAUTEpATypy, MPOSIBIAET TBOPUYECKHUI MOAXOJ] B OTBETAX HA BOIPOCH U
MPaBUIHHO OOOCHOBBIBAET TPHUHSITHIE PEIICHHs, XOPOIIO BJaJeeT
YMEHUSIMHU U HaBbIKAMU MPHU BBINOJHEHUU MPAKTHUYECKUX 3a/1a4.

xopotio (4) CryneHT 3HaeT nporpaMMHBIN Marepuas, rpaMOTHO U IO CYTH W3JIaraeT
€ro B YCTHOM WM NUCbMEHHOW (opMme, JOIycKass HE3HAUUTENbHbIC
HETOYHOCTH B YTBEPKICHUSAX, TPAKTOBKAX, OMPEACIICHUIX U KaTErOpUsX
WIM HE3HAuuTeNIbHOE KoJIumdecTBO omubok. Ilpm sToM Buageer
HEOOXOOUMBIMM ~ YMEHUSIMH U HaBblKaMH  TPU  BHIIOJHEHHUH
IIPAKTHUYECKUX 3a/1a4.

YI0BIETBOPUTEIbHO | CTyIEHT 3HAET TOJIBLKO OCHOBHOM MPOrpaMMHBIN MaTepual,
3) JOIYyCKaeT HETOYHOCTH, HEJIOCTaTOYHO YETKUE (HOPMYIIUPOBKH,
HEMOCJIe0BATEIbHOCTh B OTBETAX, M3JIaraeMbIX B YCTHON WK
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nuckMeHHoM popme. [Tpu 3TOM HeTOCTATOUHO BIIAZICET YMCHHUSIMU U
HaBBbIKaMH TP BBITIOJIHEHUH MpakTUYeckux 3anad. Jlomyckaer 10 30%
OLIMOOK B M3JIara€MbIX OTBETAX.

HCYIAOBJICTBOPHUTCIBHO

)

CtTyneHT He 3HaeT 3HAYMTENIbHON YacTu mporpamMmmHoro marepuana. [lpu
9TOM JIOMYCKAeT NPHUHIUIUAIBHBIE OIIMOKA B JIOKA3aTelIhCTBAX, B
TPAKTOBKE MOHATHI U KaTeropui, MposBIIsSET HU3KYIO KyJIbTYpY 3HAHHIA,
HE BJAJE€ET OCHOBHBIMM YMEHHUSMHM W HaBbIKAMU MPHU BBIIOJHEHUH
npakTuueckux 3afgad. CTylIeHT OTKa3blBaeTcsi OT OTBETOB Ha
JIOTIOJTHUTEIbHBIE BOIIPOCHI
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KontpoJsbHbie padoThI:
1 cemectp
Tema 1. MHoocecmeo OelicmeumenbHbuIX YUce.
Tema 2 @yHxyuu 00HOU nepemMeHHOU.
KoHnTtposnrHas padora 1

BapuanT Ne 0
1. PemuTh HEpaBEHCTBO: ‘X —Zu +3- ‘X‘(4 :
2. Hatitu o6macte onpeneneHust GyHKIIAA:
2
QY=49%;E£i§ﬂDy=JX—1+J7—x;
X°—5X—-6
3. Jloxa3zaTk, uto pyHkIus Y =X —10X Bo3pacTaeT cTporo Ha (5;+o0);

1
4. lan rtpadux Qyskuum Y=—. C NOMOUIBIO KaKUX 3JIEMEHTapHBIX
X

2x—3?
3X—-2

npeoOpa3oBaHuii nomyyaercs rpaduk GQyHKIUUA Y =

Tema 3. Ilpedenui.

Tema 4. Henpepvisnocmv yHKyuu.

Tema 5. Henpepvisnocms (hynkyuu Ha ompesxe.
KouTtponbsHas padora 2

BapuanT Ne 0
1. Brruncnuts Hpeﬂen'
. x*+5x-6 . Sin X —sin2x
a)llm— 6)lim ; B)lim ;D) limx- (VX2 +1-X);
It x2 41 J_— sinx +sin2x’
X—>00 x—8 x—0 X—>+00
: 2 tg8x
ﬂ)hn1(2x-—l)bx;e)hn1—7——9——7———.
Sin X +sIn5x
x—1 x—0
2. HccnenoBath (PYHKIIMIO Ha HETPEPHIBHOCTh, HAWTH TOYKH pa3pbiBa
byHKIINH, ONpPEIEIIUTh 170'¢ pon u MIOCTPOUTH rpaduk:
1-x*,  x<0,
f(x)=41 0<x<2,.
X—2, X>2.
o Ax*
3. Haiit HeBepTUKaIbHBIE aCUMITOTHI Tpaduka GyHKIUUA ) = 3
+

Tema 6. Ilpouzsoonas ynxkyuu 0OHOU nepemeHHou.
Tema 7. Jlugppepenyuan gpynxyuu oOHou nepemenHol.
Tema 8. Ocnosuvle ceolicmea oOughgpepenyupyemvix @yukyuil u  ux
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npumeHeHue.
KonTponbhas pabota 3

BapuanT Ne 0

1. Haiitu npousBoaHyto pyHKIINUK:

a) y=Inarcsiny1—x? 6) y=(2x+3)%;

2. C nomompio nuddepenmana BBIYUCIUTh MPUOIMHKEHHOE 3HAYCHHE
cos44°;.

3. HaiiTi ypaBHEHHUs KacaTelbHON M HOPMalH K KpuBoifl: Y =X° —3x° +3

B TOYKE X, = 3.
y 4.5 y
4. Toyka JBWKETCA NPAMOIMHEHHO IO 3aKOHY S= Et —t+5. Haiitu

CKOPOCTh M YCKOPEHHE TOYKHU B 3aJaHHBI MOMEHT BpeMeHHU t=2c.
5. Hantn HHTCPBAJIbl MOHOTOHHOCTH M TOYKH JIOKAJIBHOI'O 3KCTPCMYyMa
2x?
2x—1"
6. BblumcouTh HaWMEHbIIEE W HAWOOJbIEE 3HAYCHUS (PYHKIUU:

4x -1
= Ha [0; 4].
X* +3 [0:4]

1. Haiitu HampaBieHue BBINYKJIOCTH M TOYKHA Tieperudba rpadukxa
dynkuun: y=3x>—x°.

2 ceMecTp

Tema 9. Heonpeoenennwiii unmezpai.

KonTtponbsHas padora 1

BapuanTt Ne 0

BrluncnuTh HeONpeIeIeHHbI NHTETPAT:

1 ctg(3x —1)dx
' cos’(3x—1)

2. [(x% + x+1) - Inxdx;

GyHKUMU: Y =

[]

. xdx

X +6x+13
-1+Wx—2dx_

4.
’ X—2

5 - dx _
'X-Vx?+x+1’
¢ dx

6. —_
J cos X
o . 2

7 84x dx;
Y X" -16
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8. _[sinx-cost-cosSxdx.

Tema 10. Onpeoenennwiii unmeepai.

Tema 11. [Ipumenenue onpedenenHno2o uHmezpaa.
Tema 12. Hecobcmeennvle unmeepall.
KontpomnbsHas padota 2

BapuanT Ne 0
1. Bprunciuth onpeneneHHbI HHTETPAL:
dx 8
a). [—— 6). j xarctgxadx B). j
-1[ Xv/1+Inx 5 \/§ + 1
2. Brranciuts IJIOIIA b ¢burypsl, OTpaHUYECHHOU JIAHUSAMU:

2

y=X" y=—X+2.

3. Beramenuts gmuHy ayru kpusoit: Y = In(l—x?) (—% <x< %) :

%
4, Brruncnuth HECOOCTBEHHBIN MHTETPAT: I—de.
> XIn“ X
Tema 13. Yucnosvie psobi.
Tema 14. Dynkyuonanvrsvle nOCiI€008AMENILHOCMU U DYHKYUOHANbHBLE PAObL.
Kontponbshas pabora 3
Bapuant Ne 0
BoisicHuTh, cxoauTcs Jin z[aHHLIIZ pan?

| )Z{ n+1j )Z

n®+1 n+1

BbISICHUTD, CXOIUTCA T AaHHBIA PSA U, €CIU CXOJUTCS, TO KakK: a0COJOTHO
WJIM YCIIOBHO?

2a)zn+\/_ 1 )Z

n=1

2I’1
Haittu O6JIaCTB CXOJIMMOCTH (pyHKuHOHanBHoro pana.

3a)Z — ,6)2(” X +1j

= n*+1

Jlokaszath, 4TO MaHHBIH (DYHKIIMOHAIBHBIA PSAJ CXOAUTCS PAaBHOMEPHO Ha
YKa3aHHOM HpOMe)KyTKe.

x> -sinnx
4, » ——— -11
nzzl“n +n+x? na [-11]

Tema 15. Cmenennvie psowvi. Paznosicenue hynkyuii 6 cmenenmvie psobi.
Tema 16. Tpueonomempuueckue psowvi. Pso @ypue.

KonTponbhas padota 4

Bapuant Ne 0
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1.  HaiiTiu cyMMy CTENEHHOTO psijia, IPUMEHs HHTETPHPOBAHHE, U yKa3aTh
00J1aCTh CXOIUMOCTH: 2 —8X + 24%* —64X3 + ...

2. Haiitu cyMMy CTENEHHOTO pszia, PUMERss Au(PepeHIMPOBaHUE PAJIa,
o0 2n+4
n X
yKazath 06aactb cxogqumoctu: Y (—=1)  — .
2;( ) 5"-(2n+4)
3. Haiitu mepBble NATh WICHOB pasnoxenus ¢ynkupu f(X) B psn
Teilniopa B OKPECTHOCTH TOUKH X, f(X)=X7+Xx" =3x"" +7x™, x, =1.
4.  Bpruncauts npubmmkenso Inl,02c¢ Tounocteio § =107,
0,1
5.  BBIYHCIUTHL UHTErpan I e **'dx ¢ TourocTI0 10 0,001.
0
6.  Pasnoxure B pag Dypbe NEPUOAMYECKYIO C mepuogoMm T =27
X, xe[-x0];

dyskuuio f(x)= , 3aJ[aHHYI0 Ha OTpesKe [—7, 7).

2—-x, xe(0,7].

3 ceMecTp

Tema 17. @yukyuu HeCKOIbKUX NEPEMEHHDBIX.

Tema 18. BviuucieHue u4acmuuix npou3BOOHbIX BbICUIUX NOPSAOKO8 DYHKYUU
HeCKONbKUX nepemenuvix. lIpouzeoonas no Hanpaeienuro u ecpaouenm @OyHKyuu
HeCKONbKUX NePeMEeHHbIX.

Tema 19. Oxcmpemymvr @ynxyuu 08yx nepemenuvix. Haubonvuwee u
HaumMeHbulee 3HaYeHUs QYHKYUU 08yX nepemMeHHbIX.

KonTtponbsHas padora 1

Bapuant Ne 0
oz
l.HaﬁTn@u—,ecnn z=u?-Inv, u:i, v=3x-2y.
ox oy y

3

2. Haiitn 6_22’ ecin Z=SINXy.
oxoy

3. llana ¢yHkius z = arctg (X2 . yz). Haiitu: 1). grad z B Touke A (1;-1);

2). mpou3BOAHYIO (YHKIIMK Z B TOUKE A B HarpaBiieHuH Bekropa | = 5i-12].

4. CocTaBUTh YpaBHEHHUS KacaTEIbHOM TUIOCKOCTH U HOPMAJIH K MIOBEPXHOCTH
z2=2x*—xy+Yy® B Touxe C (1;2;4).

5. Haittn skcTpeMyMbl GyHKIE Z = X° + Y2 —2X —4- /Xy — 2y +8.

6. Haiitu  HauOonbllee W HauMMEHbIEE  3HAYCHUA  (QPYHKIUU
Z=X"+2Xy —4X+8Yy B NPAMOYroNbHHKE, OrpaHMYeHHOM mNpaMbeiMi: X=0; y=0;
x=1; y=2.

Tema 20. J]gotinvie unmeepanoi.

Tema 21. Tpotinvie unmeepansi.
KontpomnbHas padota 2
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BapuanT Ne 0

1 Brraucnuts nBoriHOM MHTETrpaj no obgactu D:
xdxd
” y = D: 0<x<], 0<y<1
O (X +y* +2)7
2. Beraucnuth nBoiHOM uHTErpa o obdaactu D:

Hyln xdxdy; D:xy=1 x=2, y= Jx.
D
3.  Bbruaucauts TpoiHOM uHTErpai no oonactu G:

J'”xzzsin(xyz) dx dy dz;G ={(x,y,z):x=2,x=0,y=m,y=0,2=0,z=1}.
G

Tema 22. Ilpumenenue Kpamuwvix uHmMe2paios.

Tema 23. Kpusonunetinble unmepaibl.

KonTponbhas pabota 3

BapuanT Ne 0

1. Haiftn momanbs ToW 4acTu IUIOCKOCTH 6X+3Yy+2z =12, kotopas

3aKJIIOUYCHA B IICPBOM OKTAHTC.

2. HaiitTu 1eHTp TSKECTH OJHOPOJHOM MIIOCKOW (DUTYyphl, OTpaHUYEHHON
2 2

TIOJIOBUHOM DIUIMIICA —5 + oF =1, onmparomieiicss Ha GOIBIIYIO OCh.
a

3. OmpenenuT MOMEHT HWHEPIUU OTHOCUTENbHO ocu OV miomamm
TpeyroyibHuKa ¢ BepmmHamu A(1;1), B(1;3), C(4;5).
4, Boru

uemth | (L—x?)ydx + (L+ y?)dy, ecam KOHTYpOM HMHTErpupoBaHus L sBisiercs
Ja-x*y y*)dy yp pHp

L

OKPYXKHOCTh X° + Yy> =R,

5. [IpumenuB (opmyny Pumana-I'puna, BHIYHCIHUTH myzdx +(x+y)*dy
L

o KoHTypy Tpeyroibauka ABC ¢ Bepmmmnamu A(a;0), B(a;a), C(0;a).

Tema 24. Ilosepxrocmuvie unmespavl.

Tema 25. Jlugpgpepernyuanvhvie ypasHeHus..

Tema 26. Teopus nons

Koutponbshas pabora 4

BapuanT Ne 0

1.  BblUHCIHTH MOBEPXHOCTHBIC MHTETPaibl MEpBOro poja (1Mo IIOMIaan
MTOBEPXHOCTH):

“(6X+4y+3z)ds, rie o- 4acTh  IUIOCKOCTH  X+2Yy+372=6,

pacrnoJiokeHHasi B IEPBOM OKTAHTE.
2. BbluuciuTh  MOBEPXHOCTHBIE  HMHTErpajgbl  BTOporo poxaa (1o

KOOpJAUHATaM):
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H X% + y*dxdy, rne o - HmKHAS cTOpoHa Kpyra X° + Y <a’.

o

3. Haii
1
TH MPOU3BOJHYIO CKaJsPHOro moys U :szy—\/x2 +5z% B TOUKE (—2,%,1) o

HAMpaBIEHUI0 HOpPMAaNH K moBepxHoctH S: z°=X°+4y® —4 (mopmans oOpasyer

OCTPBIN YToJI C TIOJIOKUTEIIBHBIM HarnpasjieHueM ocu Oz ).
4, Haiitu obmiee un wactHoe pemenne qudepeHnnansHOTO YpaBHEHUS:

: — (ﬂ) 2
a) Xy'+y=sinx; y|—|=—;
2) &

6) y' —xy—y%e ™ =0;
B) Y -4y +5y=xe™, y(0)=1, y'(0)=0.

KpI/ITepI/II/I M IIKaJ1d OOCHHMBAHUS 110 OOICHOYHOMY CPCACTBY «KOHTPOJIbHAA pa60Ta»

[Ikana OLICHUBAHHSI Kputepwuii orieHuBaHUS
(uHTEpBaN OAIIOB)

5 KonTponbHas paboTa BbIIOJIHEHA HA BBICOKOM YPOBHE (TPaBUIbHBIE
otBeThI 1anbl Ha 90-100% BompocoB/3a1ay)

4 KonTpomnbHas paboTa BBIIONHEHA HA CPEAHEM YpOBHE (MpaBUIIbHBIC
OTBETHI 1aHbl Ha 75-89% Bompoco/3anay)

3 KonTponbHas paboTa BEIINOTHEHA HA HU3KOM YPOBHE (IIPaBHIIbHbBIE
oTBeTHI 1aHbl Ha 50-74% Bompoco/3agay)

2 KonTtposnbHast paboTa BbIIIOJIHEHA HA HEYI0BIETBOPUTEILHOM
ypoBHE (TpaBWJIbHBIE OTBETHI 1aHbl MeHee yeM Ha 50%)
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TunoBbie BApUAHTHI MHAMBUHAYAJbHBIX 321aHUI:

Cemecmp 1.
3ananue |
Beraucnute npenensl GyHKITUI:
Taomuna 1.

N9 2) 6) B) ) )
I 8

_ 3x?-2x-1 _ x*-5x+6 X+ x-12 . 1—cos8x C (x+4)>
1] lim——; lim— lim lim——7—— lim| —

e X344 -2 x? —12X + 20 3 \[X—2 —\J4—X -0 3X x>0\ X+ 8

3anmanue 2
Boruncnuth npon3BoHbIe PYHKIUH, 3aJaHHBIX SIBHO:
Tabmuua 2
No a) 0) B) r) 1)
III1
1 2 3 2 2 (02 x?
1 | y=— y =" y=19°(x+9) y =cos”(2x" +1) y =arcsin® —
XN/ X+ 2 2X




3amanue 3

Bblyuciuth npou3BoHbIE PYHKITUHI:

Tabnumna 3
i Y 6) 5
IIII
_ ain?2
1 | y=(nx)* cos(X-y) +Xx—y=0 X=sin’t +t
Y= cost + 2
3amanue 4

CocTaBUTh ypaBHEHHs KacaTeJIbHOW U HOPMAJIM B TOUKE X, =M K napadoJe:

y:nX2+(n—1)X+m, rjae M — 4YKuClIO TJacHbIX OykB B (aMuiuu, N - YUCIO

COrJIacHBIX OYKB B (DaMHJIUU.

3amanune 5
Uccnenosath PyHKIIMIO METOAOM AUDPEpPEHIIMATBHOTO HWCUMUCICHUSI M TOCTPOUTH
rpaduk:
Tabmuia 4
NeNe f(x) NeNe f(x)
3 3
X X
1 = 2 =
Y X Y=
Cemecmp 2.
Hnousuodyanvroe 3adanue No 1
Ne i/ Howmepa 3agau
1 11 | 21 | 31 [ 311 | 41 | 411 | 51 | 511 | 61 [ 611
1. Ipocretime npuéMbl UHTETPUPOBAHUS

1+ cos® X 1.2, in®
11 1+00s"X o Ism xdx

1+ cos2x

2. 3amMeHa mepeMeHHON
X 22. | x*e*sinxdx

2.1, J'de J

X(x+1)

3. HurerpupoBaHue palMOHaIbHBIX QYHKIUI
X dx

31 [ 32 [

2X°—3x—-2 1+ x°)

4. VHTerpupoBaHHE TPUTOHOMETPHUUECKUX (YHKIIHIA
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Jsinsx

4.1, -
cos* X

dx .f tgxdx

5. HurerpupoBanue nppaunoHanbHbIX (QyHKIUI. HecobcTBeHHbIE HHTETPATIBI

1-x
5.1, Hm -

5.2. j ——dx
X+ 2x +2
Hnousuoyanvroe 3aoanue Ne 2
2. Bruucienwue onpeneeHHbIX HHTETPAIOB
1
1.1. J‘ _xdx

2 (X% +1)?
7l2

1.2. j e%* cos xdx

2. Brwruucnenue miomanaei Gpuryp
2.1. BouucIuTh muomanas GUTyphl, OrpaHMYeHHON TMHUAME Y =2X+1 1
X—y—-1=0.
3. Bpruncienne JiIMHBI TyTH
3.1. Haiitu gnuny gyru quauH INX OT TOUKK X, = \/§ 110 TOYKH X, = \/g .

Cemecmp 3.
Hnousuoyanvroe 3adanue Ne 1
3aganue Ne 1. MccnemoBaTh MOI0KUTENBHBIE PSIABI HA CXOAUMOCTb:

Loy 35S, D) e E )y

= ~Zninn(Inlnn)’

3aganue Ne 2. VMccnenoBaTh 4MCIOBOM psAl HA CXOJWMOCTh U YCTaHOBHUTH
XapaKkTep CXOAUMOCTH (aOCOIIOTHAS, YCIOBHAS):

= n+ = n( 2n—=1 "
1. ' 2.5 (-1 .
nz; 3n 1 nzzll( ) (3n + 2)

3aganue Ne 3. Haittu o6sacth cXo0AuMOCTH (DYHKIITMOHATIBLHOTO Psa;

o (_1)n+1 o 1
1. ) —————. 2. ) ———.
nZ:;B”n(x+2)" ;n!(x-ﬁ-?))n

3aganue Ne 4. Haiiti 0071aCcTh CXOIUMOCTH Ba,Z[aHHLIX CTETeHHBIX PSIOB:

oclonxn.
1.a)n§ ot )ann

n=1




3aganne Ne 5. Pasnoxuts 3agannyio ¢yskimio f(X) B cremeHHoii psix B
OKPECTHOCTH TOYKHM X,. HalTu 00nacTb CXOOUMOCTH IOJyYEHHOIO CTEIEHHOIO
psaa K 1aHHOM (pyHKUUU.

1. f(x)=€", x,=0. 2. f(x)=Inx, x,=1.

3amanue Ne 7. Paznoxutb B psg Dypbe NEpUOAMYECKYIO C IMEPUOIOM

T =27 ¢ynxumio f(X), 3anannyro Ha orpeske [-7, 7].

0, Xel|-r,0); 5—X, Xe|-x,0};
1. f(x)= cl-m0) 2. f(x)= cl-m0]
4x -3, Xe[O,;z]. 0, X€(0,7Z'].
Hnousuoyanvroe 3aoanue Ne 2
3amanue Ne 1. Haiiti gacTHbIe Tpon3BoaHble Zy, Z, pynkuun z = f (X, y)

1.1. z:ln(3x—x2+5xy); 1.2. z:\/3xy—x +5y°
3amanure Ne 3. Haiitu: a) npousBognyto ¢yHkmuu Z= f(X,y) B Touke M 1o

HATIPABJICHHIO BEKTOPa | ;
0) rpamuent ¢pyukiun Z= f(X,y) B Touke M.
3.1. z=c0s’ y+In(x* + y?): M (1,1) | =7 +2]:
3amanne Ne 4. IlpoBeputhb 3aJaHHOE COOTHOUIEHHE ISl (PYHKIMHU
z=1(x,y).
0°z 0°z
4.1. X —-y'—
OX oy
3amanue Ne 5. Beruucnuth Haubosblliee 1 HaUMEHbIIee 3HAYeHUST (PYHKITUU
z="f (X, y) B 3a7aHHOM obsactu D, koTopast onpezneneHa cucTeMoil HEpaBEHCTB.

=0, z=eY;

[TocTpouts ob6macts D .
5.1. Z=X"+Yy*—9xy+27, 0<x<3 0<y<3;

Hnousuoyanvroe 3a0anue Ne 3
3aganue Ne 1. BeruncinuTh NOBTOPHBIMA I/IHTeraJ'I

2 1
dy
1.1. |dy[(x* +2y)dx. 1.2. | dx :
fofoe 20 fof -2
3amanne Ne 2. HailTu ypaBHEHUS JHMHMM, OrpaHUYMBAIOLIMX O0JACTD

I/IHTerI/IpOBaHI/I}I. CI[GJ'IaTB PUCYHOK 06J'IaCTI/I HHTCI'PUPOBAHUA!
2-y X+9

2.1. jdyj f(x; y)dx. 2.2. jdx_[ (x; y)dy.

2
¥ 1 X

4

3aI[aHI/Ie NQ 3 I/ISMCHI/ITL HOpﬂI[OI( I/IHTCFpI/IpOBaHI/Iﬂ B HOBTOpHOM I/IHTCI'paJ'ICI
2—X

3.1. _z[de f(x; y)dy. 3.2. _[dx J (x; y)dy.
0 X 2

X
4
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3aganue Ne 4, Beiuuciuth 1BOMHOM MHTETpa:
4.1. H(x+ y)dxdy; 0<x<1, 1<y<2, 4.2.
D

ny(x— y)dxdy; 0<x<1, 0<y<2.
D
3amanne Ne 5. C moMomipro Nepexona K MOJIAPHBIM KOOPAMHATAM BBIYUCIIHTH

JIBOMHOW UHTETpa:
R JR-¥
5.1. _[dx _[ In(x2+y2+1)dy.
0 0
3amanue Ne 6. C mOMOIIBIO JIBOMHBIX MHTETPAJOB BBIYUCIUTH IUIOMIAb
(burypbl, OrpaHU4CHHON JIUHUSIMU:
6.1. y=x* y=x+2. 6.2. x=y*-2y; x+y=0.
3amanue Ne 7. C moOMOUIbI0 JIBOMHBIX HMHTETPAIOB BBIYHCIUTH OOBEM Tela,
OTrPaHUYEHHOTO MMOBEPXHOCTSAMH:
7.1.2=5-x; y*=5x; z=0.
3ananue Ne 8. Boeraucnuts TpoitHON uHTErpas mo obmacta G .

8.1. IUZyzexydx dy dz;
G

G={(xy,2):x=0, y=1, y=x,2=0,z=1]
3aganue Ne 9. HaiiTu mpou3BOJIHYIO CKaJISIPHOTO MO U (X, y,t) B TOuke M,

II0 HANPABJIEHUIO HOPMAIIU K MOBEPXHOCTU S (HOpMajb 00pa3yeT OCTPhI yrou ¢
TIOJIOKUTENILHBIM HarpasieHueM ocu Oz).
Ne u S M,

9.1, u=4In(3+x")-8xyz X2 —2y? +272 =1 (111)

3aganue Ne 10. Haiitu:

1) IToTok 3aJaHHOTO BEKTOPHOTO 1oJIsi F depes BHENIHIOW YacTh S 3a7aHHOI
mwiockoctu P, KoTopas BMecTe ¢ KOOPAMHATHBIMH TUIOCKOCTSMU O0Opa3yeT
nupamuay V ;

2) LupKynsmuio BEKTOpHOTo nois F Baomb rpanmusl L nosepxmoctu S B
HaIpaBJICHUH MPOTUBOIOJIOKHOM JIBI>KCHUIO YaCOBOM CTPEIKH.

a) HemocpeIcTBEeHHO; 0) o Gopmyre CTokca.

Ne F P

10.1. (x+2)i X+y+2-2=0

KpI/ITepI/II/I M IIKaJla OLCHHMBAHUA IIO OLCHOYHOMY CPCIACTBY «MHIAUBUAYAJBHBLIC

3aJIaHUS
[Ixana oreHuBaHusg Kputepuii oneHnBanus
3ayTeHo [TpaBmibHo pemnienst 90-100% 3amanuii
He 3auteHo [IpaBunbpHO pemeHbl MmeHee 90% 3amanuii
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OueHovHbIE CpeCTBA VISl IPOMEKYTOYHOM aTTecTaluu (IK3aMeH)

Tunoevie IK3AMEHAYUOHHbIE Ouemol

bunem. Cemecmp 1.

buner Ne 1

1. MHOXeCTBO NeHCTBUTEIBHBIX uucCell. MOIyJib JEHUCTBUTEIBHOTO

4yHclia U €ro CBOMCTBA.

2. PemmTh HEPaBEHCTBO: |X° —5X — 5‘(9 :

3. HpOI/ISBOI[HaH CYMMBI, Pa3HOCTH, IIPOU3BCACHHUA W Y4aCTHOI'O ABYX

¢ynkuuid. TeopeMa 0 MPOU3BOIHON KOMIO3ULUU ABYX (DYHKIIHIA.

4. 5 ' _ 4-5x* P
Hatitn y', ectm y =€ -SIN3X.

5. OOHOCTOpPOHHSISI ~ HENPEPHIBHOCTH

Kinaccuduxkanus Touek pa3pbiBa.

Haiitu TOukM pa3pbiBa (QYyHKIHUM, ONPEAEIUTh HUX pPOA U

nocrponts rpaduk: f (X)=

YTBepkaeHo Ha 3aceqanuu kadeapsl [1M,

3aBenyrouuii kadeapoit

JlekTop

1

4
X, X>2

npoTOKOJI Ne

—Zx? x<?2

GyHKIMM B TOUKE.

oT 2023 1.
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ooy. Manwiii B.B.

oouy. Temnurxosa C.B.

1 6amn

1 6amn

1 6amn

1 Oamn

1 Gann



bunem. Cemecmp 2.
bunet Ne 1

1. Tlomstue mepBooOpasHoi. Teopema o mepBooOpaszHoit. [lonstue 1 Gamn
HEOTpEeIEHHOT0 UHTErpasa.

Bprauciaute HGOHpCI[CJ'IGHHBII/I HHTCI'paJI: J‘ ( ) dx.

x+/x
2. Teopema o paznoxxenun pyHkuu f(x) = e* B cremeHHo pAn. 1 Gan
Beraucnuth npubaukeHHO 4/e ¢ Tounocteio 5=10"

3. Teopema 00 WHTErpUpPOBAHMM II0 4YACTAM B OIpeAcIeHHOM 1 6amn
UHTETrpae.

Brrancnuts onpeneneHHbIi HHTErpat: Ilnz xdx .
1

4, n _1 1 Oamn
BI)IHCHHTI) CXOOUTCA JIN I[aHHBII/I paxa Z
= n’ +1
5. Haiitu miomaas GUrypsl, orpaHUUYeHHON JIMHUEH o =asin2p. 1 Gamn
YTBepxneHo Ha 3aceqanuu kadeapsl [IM, mpotokon Ne. ot 2023 r.
3aBemyromuii kadeapoit ooy. Manwiii B.B.
JlexTop ooy. Temnuxosa C.B.
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bunem. Cemecmp 3.
buner Ne 1

1. Uccnenosath (QyHKIMIO ABYX MepeMeHHbIX Z =X +Yy°®—6xy+10 1 Oamn
Ha DKCTPEMYM.

2. OmnpenenuTs MOMEHT WHEpHHH OTHocuTenbHO ocu OX miomaan 1 Gamn
TpeyroipHuKa ¢ BepmuHamu A(1;1), B(2;1), C(3;3).

3. TlonsTHE KPUBOMMHEHHOTO HHTETPajia IePBOTo Pojia U €ro CBOKCTBRA. 1 Gamn

4. HaiiTi nmpoW3BOAHYIO CKaIAPHOrO MO U :4In(3+ xz)—8xyz B 1 Oamr
Touke M, (1,1,1) [0 HaIpaBJICHUIO HOPMAJM K MOBEPXHOCTH S :
x> —2y*+2z°=1 (HopManmp oOpasyeT OCTpBIi yrom c
HOJIOXKHUTEIbHBIM HarpaBieHrueM ocu Oz).

5. C HOMOLIBIO JBOMHBIX HHTETPATOB BBIYHCIHT 00BEM Tema, | OAlLl
OTPAHWYEHHOTO TIOBEPXHOCTAMU: Z=5—X; y°=5x; z=0.

YTBepkaeHo Ha 3aceganuu kadenpsl [IM, nporokon Ne ot 2023 .
3aBenyromnuii kageapoit ooy. Manwiii B.B.
JlexTop ooy. Temnuxosa C.B.
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Kputepun um mikajga OLCHMBAaHHUS TIO0 OIICHOYHOMY CPEACTBY IPOMEKYTOUHBIN
KOHTPOJIb (9K3aMEH)

[Ixana oueHuBaHUA Kpurepuii onieHuBaHus

oTINYHO (5) CrtyneHT riayOoKo M B MOJHOM O00BEME BIAJEET MPOTPAMMHBIM
MaTepuaioM. [paMOTHO, WCUEPNBIBAIONIE U JIOTUYHO €ro
u3jaraeT B yCTHOW WM mucbMeHHOU ¢opme. [Ipu 3TOM 3Haer
PEKOMEHIOBAaHHYIO JIUTEPATYPY, IPOSIBISET TBOPYCSCKUN TTOIXO]]
B OTBETax Ha BOMPOCHI M MPABWIHBHO OOOCHOBBIBACT MPHHSTHIE
pELICHHs, XOpOIIO BIAJCET YMEHHSIMH M HaBBIKAMH IIPH
BBITIOJTHCHUH MMPAKTUYCCKUX 33]1a4.

xopouo (4) CryaeHT 3HaeT NporpaMMHBIA MaTepuai, IPaMOTHO U 10 CYTH
u3JaraeT €ro B YCTHOM WM NUCBbMEHHOW (opme, HoIyckas
HE3HAYUTENIbHbIE HETOYHOCTH B YTBEPKICHUSX, TPAaKTOBKaX,
OIpeNIeNIEHUsAX M KaTeropusx WIM HE3HAYUTEIbHOE KOJIMYECTBO
ommbok. Ilpm 3TOM Biajgeer HEOOXOAWMBIMH YMEHUSMHU |
HaBBbIKAMU IPU BBIOJHEHUU PAKTUUYECKUX 3a]1au.

YIOBJIETBOPUTEIHHO (3) CTyneHT 3HAaeT TOJbKO OCHOBHOW MPOTPaMMHBIM Marepua,
JIOTTYCKaeT HETOYHOCTH, HEJAOCTATOYHO 4E€TKHE (HOPMYITHPOBKH,
HEIOCJIeI0BAaTEIbHOCTh B OTBETaX, M3JaraéMblX B YCTHOW WIIU
nucbMeHHoM ¢opme. [Ipu  3TOM HEZOCTaTOYHO BiIajaEeT
YMEHHUSAMH W HaBBIKAMU TIPU BBITIOJTHCHUH MPAKTHYCCKHUX 3ajad.
Homnyckaet 10 30% ommOOK B U3J1aracMbIX OTBETaX.

HEyA0BIETBOPUTENHHO (2) | CTyAeHT He 3HAeT 3HAYUTEIBHOM YacTH MPOrpaMMHOTO
Mmatepuana. [Ipu 3ToM AomycKaeT MPUHIMNHAIBHBIE OIIMOKU B
JIOKa3aTeNIbCTBaX, B TPAKTOBKE MOHITHI M KaTErOPUM, IPOSBIISIET
HU3KYIO KyJbTYpPY 3HAaHHM, HE BJIaJIEET OCHOBHBIMU YMEHUSIMU U
HaBBIKAMH TPU BBIMOJHEHUU TMPAKTUYECKUX 3amad. CTyaeHT
OTKa3bIBAE€TCSI OT OTBETOB Ha JIONIOJIHHUTENIbHBIE BOIIPOCHI
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JInct n3MeHeHn! U NOIIOJIHEHUN

/o

Bunwl nomonneHuii u
W3MEHEHUH

JlaTa 1 HOMep MpoOTOKOIA
3acenanus kadeapsl
(xadenp), Ha KOTOPOM OBLITH
paccMOTpeHbI U 000PEHbI
U3MCHCHUA U AOIIOJIHCHUA

IMonamuce
(c pacmmdpoBKoit)
3aBejyromero kadeapoit
(3aBemyromux Kadeapamn)
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BKCﬂepTHOC SaAKJIIYCHHE

[Ipencrabnennsiit  Gonn oueHounelx cpeacts (manee — OOC) mo
pucuuiuiiHe  «MaTtematudeckuif  aHauM3»  COOTBETCTBYET — TPeGOBaHUSIM
@I'oC BO.

[Ipennaraembie GOpMBI U CpeACTBa TEKYIIETO ¥ IPOMEKYTOYHOTO KOHTPOJIS
aZleKBaTHbI LEJIIM W 3ajayaM pealu3allid OCHOBHOM IpodeCcCHOHAaIbHOM
00pa3oBaTeNbHON  MpOrpaMMbl [0  HampasleHUur0 noarotoBkd  09.03.03
[Ipuknannas undopmartuka.

OueHouHble  cpeiacTBa VISl TEKyLIEro  KOHTPOJIS  yCIIeBaeMOCTH,
IPOMEXXYTOYHOM aTTECTALMH 10 UTOraM OCBOEHUS IUCLMILIMHBI [TPEACTABIEHb B
MIOJTHOM O0BbeMe.

BuIbl OLEHOYHBIX CPEeICTB, BKIIIOYEHHbIE B IIpeJICTaBIEHHBIH (OHI,
OTBEYaIOT OCHOBHBIM IpuHLUNaM GopmupoBanus GOC.

Pa3paGoTaHHBIl ¥ TNpeACTaBIEHHbBIM [UIsi SKCIEPTH3bI (POHI OLIEHOYHBIX
CPEACTB  pPEKOMEHIyeTcss K MCIIOIB30BAHMIO B  TIPOLECCE  MOATOTOBKH
00yJalomumxcs 1o yka3aHHOMY HalpaBJIeHHIO.

[Ipeacenarens yueOHO-METOIUYECKON

KOMHUCCHHU (PaKyJIbTeTa KOMITBIOTEPHBIX

cUCTEM " MH(POPMaMOHHBIX 7

TEXHOJIOTUMI //— Berposa H. H.
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