


IHacoopt
(poHIa OLIEHOYHBIX CPEACTB MO0 YUeOHOI JuCUHIIHHE
«MaremaTn4eckuii aHaIu3»

IlepeyeHb KoMneTeHUMIi (371€MEHTOB KOMIIETEHLMIA ),
(popMHEpYyeMBIX B pe3y/ibTaTe 0CBOCHHS YUEOHOMH AU CUHUITUHBI

KPUTUYECKHUI aHAJINU3 U
CHUHTe3 HH(pOpPMALNH,
MIPUMEHSATb CUCTEMHBIN
MOAXOA sl PELICHUs
MIOCTABJICHHBIX 3a/1a4,

JIEMCTBUTENIBHBIX YHCEI

Ne Kon DopMyIupoBKa Kontponupyemeie Tembl Otanbl
/I | KOHTPOJIUpYyeMOi KOHTPOJINPYEMO yueOHOM AUCIMIUINHBL, | (OPMUPOBAHUS
KOMITETEeHIIUU KOMITETEHIINU MPaKTUKH (cemectp
U3yYEeHNUS)
1 YK-1 criocobeH Tema 1. HavyasbHbIH (1)
OCYILECTBJATb MOUCK, | MHOXKECTBO

Tewma 2.
DyHKIUU OOHON
NIePEMEHHOMN

HavyasbHbIH (1)

Tema 3.
IIpenensr

HavyasbHbIH (1)

Tema 4.
HenpepbiBHOCTD
byHKIIMN

HavyasbHbIH (1)

Tema 5.
HenpepbiBHbIE (yHKIMU
Ha OTpe3Ke

HavyasbHbIH (1)

Tema 6.
ITpousBogHast GyHKLIUH
OJITHOH NepeMEeHHON

HavyasbHbI (1)

Tema 7.
Huddepenunar
(byHKIMH OHOI
MEPEMEHHOMN

HavyasbHbIH (1)

Tema 8.

OCHOBHBIE CBOICTBA
nuddepenmpyembIx
(byHKUMN U UX
IpHUMEHEHHE

HavyasbHbIH (1)

Tema 9.
Heonpenenennsiii
HUHTErpal

HavyaJbHbI (2)

Tema 10.
OmnpeneneHHbIit
UHTErpaJ

HavyaJbHbIH (2)

Tema 11.
IIpumenenue
OIPEAENIEHHOTO
UHTErpana

HavyaJbHbIH (2)

Tema 12.

HavyaJbHbIH (2)




HecobcTBeHHbBIE
WHTErPabl C
OeCKOHEUYHBIMH
npenesaMu
WUHTErPUPOBAHHSI

Tema 13.
Yucnosele psizibl

HavyaJbHbIH (2)

Tema 14.
DyHKLIHUOHATbHBIE
MOCJIEIOBATEIbHOCTH 1
(bYHKIIMOHAJIBHBIE PsiZIbI

HavyaJbHbI (2)

Tema 15.

CreneHHble psizibl.
Paznoxenue QyHkIMii B
CTETIEHHbIE Psibl

HavyaJbHbIH (2)

Tema 16.
Tpuronomerpuueckue
pspbl Pag @ypoe

HavyaJIbHbIH (2)

Tema 17.
DYHKLHUH HECKOJIBKUX
NIEPEMEHHBIX

)

Tema 18.
Boruncnenne yacTHbIX
NPOU3BOAHBIX BBICUINX
HOPSAKOB (DYHKLIUH
HECKOJIbKUX
HepeMEHHbIX .
IIpoussonHas no
HAaIpaBJIeHUIO 1
rpagueHT QyHKIHH
HECKOJIbKUX
nepeMEeHHBIX

)

Tema 19.

DKcTpeMyMbl PYHKIMH
ABYX NEPEMEHHBIX.
HaubGonbiuee u
HauMeHbIIee 3HAYSHUS
(byHKIMU ABYX
nepeMEeHHbBIX

G)

Tema 20.
J{BOiTHBIE MHTETPAJIBI

)

Tema 21.
Tpolinble HHTErpabl

€)

Tema 22.
IIpuMeHenune KpaTHbIX
UHTErpajioB

€)

Tema 23.
Kpuonuneitneie
WUHTErPaJibl

)

Tema 24.

G)




IToBepxHOCTHBIE
UHTErpaJibl

Tema 25.
HuddepernunanpHbie
ypaBHEHUs

)

Tema 26.
Teopus nosst

)

YK-6

crocobeH  YIpaBisATh
CBOMM BpEMEHEeM,
BBICTPANBATh u
pean30BbIBAT
TPAEKTOPHIO
CaMOpPa3BUTHUS Ha
OCHOBE IPUHLIIIIOB
oOpa3oBaHusi B
TeUeHHEe BCell JKI3HHU,

Tema 1.
MuoxkecTBO
NENCTBUTEILHBIX YHUCEI

HavyasbHbI (1)

Tema 2.
DyHKIUU OAHON
NIEPEMEHHON

HavyasbHbIH (1)

Tema 3.
IIpenensr

HavyasbHbIH (1)

Tema 4.
HenpepbiBHOCTD
byHKIIMN

HavyasbHbIH (1)

Tema 5.
HenpepriBHble GpyHKIIM
Ha OTpe3Ke

HavyasbHbIH (1)

Tema 6.
ITpousBogHas pyHKLIUH
OJITHON NepeMEeHHOMN

HavyasbHbIH (1)

Tema 7.
Huddepenunar
(byHKIMH OHOM
NEPEMEHHON

HavyasbHbIH (1)

Tema 8.

OCHOBHBIE CBOICTBA
nupdepenmpyembIx
(byHKUMH 1 UX
IpHUMEHEHHE

HavyasbHbIH (1)

Tema 9.
Heonpenenennwiii
HUHTErpal

HavyaJbHbIH (2)

Tema 10.
OnpeneneHHbIit
UHTErpaJ

HavyaJbHbIH (2)

Tema 11.
IIpumenenue
OIPEAENIEHHOTO
UHTErpana

HavyaJbHbI (2)

Tema 12.
HecobGcTBeHHbBIE
UHTErpaJibl C
OeCKOHEUYHBIMH
npeaenamu
UHTETrPUPOBAHUS

HavyaJbHbIH (2)

Tema 13.

HauaJbHbIi (2)




Hucnosble psiabl

Tema 14.
DYHKLIHUOHATbHBIE
MOCJIEIOBATEIbHOCTH 1
(GYHKIIMOHAJIbHBIE PSiZIbI

HavyaJbHbI (2)

Tema 15.

CreneHHble PsizbL.
Paznoxenue QyHk1Mii B
CTETIEHHbIE Psibl

HavyaJbHbIH (2)

Tema 16.
Tpuronomerpuueckue
pspbl Psag @ypee

HavyaJbHbIH (2)

Tema 17.
DYHKLHUH HECKOJIBKUX
NIEPEMEHHBIX

)

Tema 18.
Boruncnenne yacTHbIX
NPOU3BOAHBIX BBICUINX
HOPSAKOB (DYHKLIUH
HECKOJIbKUX
HepPEeMEHHbIX .
IIpoussonHas no
HAaIpaBJeHUIO 1
IpagueHT QPyHKIMH
HECKOJIbKUX
nepeMEeHHbBIX

G)

Tema 19.

DKCTpeMyMbl PYHKIMH
ABYX NEPEMEHHbIX.
HaubGonbiuee n
HauMeHbIIee 3HAYSHUS
(byHKIMU ABYX
nepeMEeHHbBIX

€)

Tema 20.
J{BOiiHBIE MHTETPAJIBI

()

Tema 21.
Tpolinble HHTErpabl

)

Tema 22.
IIpuMeneHune KpaTHbIX
UHTErpajioB

€)

Tema 23.
Kpuonuneitneie
HUHTErPaJibl

)

Tema 24.
IToBepxHOCTHBIE
UHTErpaJbl

€)

Tema 25.
HuddepenunanbHbie
ypaBHEHUsI

)

Tema 26.

G)




Teopus nosst

OIIK-1

cocobeH  MPHUMEHSTh

€CTeCTBEHHOHAYYHbIE
U OOUIeHHKEHEePHbIE
3HAHUS, METO/IbI
MaTeMaTHYECKOTO
aHaJIM3a u
MOJIEIUPOBAHHUSI,
TEOPETUUECKOTrO u
SKCIEPUMEHTATIbHOTO
UCCIIeIOBAHUS B
npodeCCHOHATIbHON
IeSTEeNIbHOCTH.

Tema 1.
MuoxkecTBO
NENCTBUTEILHBIX YHUCEI

HavyasbHbI (1)

Tema 2.
DyHKIUU OAHON
NIEPEMEHHON

HavyasbHbI (1)

Tema 3.
IIpenensr

HavyasbHbI (1)

Tema 4.
HenpepbiBHOCTD
byHKIIMN

HavyasbHbI (1)

Tema 5.
HenpepoiBHble QyHKINN
Ha OTpe3Ke

HavyasbHbIH (1)

Tema 6.
IIpousBoanas pyHKuIMU
OJIHOMU NEPEMEHHOMN

HavyasbHbIH (1)

Tema 7.
Huddpepenunan
(byHKIMU OHOMN
NEPEMEHHON

HavyasbHbIH (1)

Tema 8.

OCHOBHBIE CBOICTBA
nuddepenmpyembIx
(byHKUMN 1 UX
IpHUMEHEHHE

HavyasbHbIH (1)

Tema 9.
Heonpenenennwiii
UHTErpal

HavyaJbHbIH (2)

Tema 10.
OmnpeneneHHbIit
UHTErpaJ

HavyaJbHbIH (2)

Tema 11.
IIpumenenue
OIIPEAENIEHHOTO
UHTErpana

HavyaJbHbIH (2)

Tema 12.
HecobcTBeHHbBIE
UHTErpaJibl C
OeCKOHEUYHBIMH
npeaenamMmu
UHTETrPUPOBAHUS

HavyaJbHbIH (2)

Tema 13.
Yucnosele psizibl

HavyaJbHbIH (2)

Tema 14.
DyHKIMOHAJIbHbBIE
MOCJIEA0BATENBHOCTH U
(YHKIIMOHAJIbHBIE PSIIIbI

HavyaJbHbIH (2)

Tema 15.

HauaJbHbIi (2)




CreneHHble psizibl.
Paznoxenue QpyHk1mii B
CTETIEHHbBIE Psifb

Tema 16.
Tpuronomerpuueckue
psipbl. Psag @ypoe

HavyaJbHbI (2)

Tema 17.
DYHKLMH HECKOJIbKUX
NIEPEMEHHBIX

)

Tema 18.
Brluncnenue 4acTHbIX
MPOU3BOJHBIX BBICLIMX
NopsiikoB (YHKIUU
HECKOJIbKUX
MEPEMEHHBIX.
IIpoussonnas no
HaIpPaBJICHUIO U
rpajueHT QpyHKIUN
HECKOJIbKUX
NEPEMEHHBIX

G)

Tema 19.

DKCTpeMyMbl PYHKIIMH
ABYX NEPEMEHHBIX.
HauGonbiuee u
HauMeHbIIee 3HAYSHUS
(byHKIMU ABYX
nepeMEeHHbBIX

G)

Tema 20.
J{BOiTHbBIE MHTETPAJIBI

)

Tema 21.
Tpolinble HHTErpabl

G)

Tema 22.
IIpumeneHne KpaTHbIX
UHTErpajoB

)

Tema 23.
Kpusonuneitneie
HUHTErPaJibl

()

Tema 24.
IToBepxHOCTHBIE
UHTErpaJbl

€)

Tema 25.
Huddepenunanbbie
ypaBHEHUsI

)

Tema 26.
Teopus nosnst

€)




IToka3areu u KPpHTEPHUHA OCHUBAHUS KOMHCTCHHHﬁ,
OIIHCAHHUC IHIKAJ OHCHHUBAHUS

Kon Kontponupyemele | Haumenosanue
Ne . ITokazaTens oLieHUBAHUSA .
KOHTPOJIUPYEMOU TeMbI yueOHOI OLIEHOYHOT'O
n/n (3HaHUsI, yMEHMs1, HABBIKN)
KOMITETCHLIUU JUCLUTIIINHBI CpencTaa
1 YK-1 3HaTh. OCHOBHbBIE MOHsTUs, | Tema 1, @pOoHTaNbHbIE U
onpeneneHusi, Teopemol u | Tema 2, WHJUBUTy AJIbHBIE
MeTOAbl MaTematuueckoro | Tema 3, OIIPOCHL,
aHaynu3a, B 4actu Teopuu | Tema 4, KOHTPOJIbHBIE
MIPEEoB, Tema 5, paboThI;
muddepenunanbHoro  u | Tema 6, WHJUBUy AJIbHBIE
HUHTErPaIbHOrO Tema 7, 3a1aHusl,
HCYHUCIICHMUS, teopuu | Tema 8, MIPOMEKYTOUHAs
PsAIOB, TEOPUU TIOJIA. Tema 9, aTrecTanus
YMETh! ucnonb3osath | Tema 10, (ox3ameH)
MeToabl MaTtemaTtudeckoro | Tema 11,
aHajiu3a;, pewartb TUNoBble | Tema 12
3amauu; oOpamartbes K | Tema 13,
UH(POPMALIMOHHBIM Tema 14,
cucreMam (Uutepner, | Tema 15,
MaTeMaTH4YeCKas Tema 16,
JIUTEpaTypa) ans | Tema 17,
MOMOJHEeHUsA U yTouHeHus | Tema 18,
MaremaTuyeckux 3Hanuil. | Tema 19,
BJIAJIETh HaBblkaMu: | Tema 20,
Hay4HO- Tema 21,
HUCCIIEA0BATEIBCKOTO Tema 22,
aHaiausa u | Tema 23,
MOAEINPOBAHUS, Tema 24,
HaBbIKaMu IpaxkTuueckoro | Tema 25,
ucrnonb3oBaHusi  0a3oBbix | Tema 26.
3HAHUHI u METOJIOB
MaTEMaTUYECKOro aHaJIn3a
B MPUIIOKEHUAX K
TEXHUYECKUM HayKaM.
2 YK-6 3HaTh. OCHOBHbIC MOHATHUSA, | Tema 1, @pOHTaNbHbIE U
onpeneneHusi, Teopemol u | Tema 2, VHJUBUAYAJIbHBIC
MeToabl MaTeMmatudeckoro | Tema 3, OIPOCHL,
aHanusa, B 4acTu teopuu | Tema 4, KOHTPOJIbHbIE
MIPEEIoB, Tema 5, padoThI;
muddepennmanbaoro  u | Tema 6, WHAWBHUy JIbHbIE
HMHTETrPajbHOro Tema 7, 3a/laHus,
UCYHUCIICHMUS, teopuu | Tema 8, IIPOMEKY TOUHAs
PSAIOB, TEOPUU TOJIA. Tema 9, aTrecTanus
yMETb: ucnonb3osath | Tema 10, (ox3ameH)
MeToabl MaTematudeckoro | Tema 11,
aHayiu3a, pemarb Tunosbie | Tema 12




3amauu; oOpamarbes K | Tema 13,
MH(POPMALIOHHBIM Tema 14,
cucreMam (UuTepner, | Tema 15,
MaTeMaTuviecKkas Tema 16,
JUTEpaTypa) s | Tema 17,
MONOJIHEHUs U yTouHeHus | Tema 18,
MareMaTu4yeckux 3Hanuh. | Tema 19,
BJIAAETH HaBblkamu. | Tema 20,
Hay4HO- Tema 21,
HUCCJIEIOBATEIBCKOTO Tema 22,
a”aans3a u | Tema 23,
MO EJIUPOBAHUS, Tema 24,
HaBbIKaMu IpaxkTuueckoro | Tema 25,
ucnonbp3oBaHusi  0a3oBbix | Tema 26.
3HAHUN u METOHOB
MaTEMaTUYECKOrO aHaIn3a

B MIPUIIOKEHUSAX K
TEXHUYECKUM HayKaM.

OIIK-1 3HaTh. OCHOBHbBIE MOHsTUs, | Tema 1, @pOHTaNbHbIE U
onpeneneHusi, Teopemol u | Tema 2, WHIUBUy AJIbHBIE
MeTOAbl MaTematudeckoro | Tema 3, OIIPOCHL,
aHanu3a, B 4yactu Tteopuu | Tema 4, KOHTPOJIbHbIE
MIPEEIoB, Tema 5, paboThI;
mupdepenumnanbHoro  u | Tema 6, UHAWBUyaJIbHbIE
HMHTErPajbHOro Tema 7, 3a/laHus,
VCUYHNCJIEHUS], teopun | Tema 8, MIPOMEXKYTOUYHAS
PANOB, TEOPUU TOJIA. Tema 9, aTTecTalus
yMETh! ucnosnb3osath | Tema 10, (9x3aMeH)
MeToabl MaTematudeckoro | Tema 11,
aHanu3a, pewatb Tunosble | Tema 12
3amauu; oOpamartbes K | Tema 13,
nH(pOpPMAIIMOHHBIM Tema 14,
cucreMam (Uutepner, | Tema 15,

MaTeMaTu4decKas Tema 16,
JUTEpaTypa) s | Tema 17,
MOMOJHEeHUs U yTouHeHus | Tema 18,
MaremaTuyeckux 3Hanuii. | Tema 19,
BJIAJIETh HaBblkaMu:. | Tema 20,
Hay4HO- Tema 21,
HUCCIIEA0BATEIBCKOTO Tema 22,
aHaiamsa u | Tema 23,
MOAEIUPOBAHUS, Tema 24,
HaBbIKaMu IpaxkThueckoro | Tema 25,
ucrnoibp3oBaHusi  0a3oBbix | Tema 26.

3HAHUHI u METOJIOB
MaTEMaTHYEeCKOrO aHaJIu3a
B MIPUIIOKEHUSAX K
TEXHUYECKUM HAyKaM.










UMEIOILEH KOHEUHBIN Ipeaes.

47.  llpenensl CyMMBI, pA3HOCTH, TPOU3BEACHUS U YaCTHOTO JIBYX (PYHKIIUH.

48.  Ilpenen pyHKIMM OpU aPryMEHTE, CTPEMSLIEMCS K 0.

49.  Tlpenen 4ncnoBOM MOCIEAOBATEIBHOCTH.

50. beckoHeuHO Malible PYHKIIMU M UX CBOMCTBA.

51.  beckoHeuHO OOMbIIME PYHKLIMUU U OECKOHEUYHBIE MPEAEIBI.

52.  ChopMmynupyiTe U NTOKKUTE TEOPEMY O CBS3M MOHATUS OECKOHEYHO
OosbIOH (PYHKIMU C MOHATAEM OECKOHEUHO MAJION QyHKIMH.

53. BbluucneHue mnpegesna CyMMbl, Pa3HOCTH, IMPOU3BEACHUS M YACTHOIO
IBYX (PyHKIMI B OCOOBIX CITydasix.

54. DOKBUB&ICHTHbIE OCCKOHEYHO Majble (DYHKIMM W BBIUYMCICHUE C MX
IIOMOLLBIO TIPEIEIOB.

55.  Opnocroponnue mnpenensl (yHKuud. CHOpMYyIMPYHTE KU TOKAKUTE
TEOPEMY O CBSI3M TOHSTHA OJHOCTOPOHHHMX TPEACTIOB C MOHITUEM OOBIYHOIO
npenaena.

56. TouHbIE TPAHULBI YUCTOBBIX MHOXKECTB. CHOPMYIUPYHTE U TOKAKHUTE
TEOPEMBI O CYILLIECTBOBAHUYA TOYHOU BEPXHEH U TOUHOW HIDKHEHN I'PAHUL.

57. ChopMmynupyiTe TEOPEMBI U JOKAKUTE O CBOMCTBAX TOYHOW BEPXHEH U
TOYHON HMYKHEHN I'PAHULL YUCIIOBBIX MHOYKECTB.

58.  CohopmynupyiiTe W JOKQKUTE TEOPEMBI O TMPEACIC MOHOTOHHOMR
YUCII0BOM NOCIIEN0BaTesIbHOCTH. Teopema BeliepTpacca.

59. Cdopmynupyiite u nokaxure Tteopemy Kantopa. Chopmynupyiite
TEOPEMY O HEPABEHCTBE bepHyIun.

60. UYwucno e ChopMmynupyidTe M AOKLKUTE TEOPEMY O BTOPOM
3amMeyvaresIbHOM Ipenere.

61. CdhopmynupyiiTe U TOKKUTE TEOPEMBI O TPETHEM, YETBEPTOM M TISATOM
3amMeyYaTesIbHbIX MPEACIax U CICACTBHS U3 HUX.

Tema 4. Henpepwignocme (hyHKyuu.

62. ChopmynupyiTe ONpeacieHue HENPEPbIBHOU (PYHKIMK B TOUKE.

63. CdopMmynupyiiTe M AOKAKUTE TEOPEMBI O HEMPEPHIBHOCTH CYMMHBI,
Pa3HOCTH, TPOM3BEACHUS M YACTHOTO IBYX HEMPEPBHIBHBIX B TOUKE (PYHKLIUH.

64.  ChopMmynupyiTe U JOKKUTE TEOPEMY O BHECEHUH 3HAKA MPEAENA MO
3HAK HEMPEPBIBHON (DYHKIIHH.

65. Cdhopmynupyiite 1 JOKaXKUTE TEOPEMY O HEMPEPHIBHOCTH KOMIO3UIIUU
IBYX (PyHKIHIA.

66. OIHOCTOPOHHSSI HEPEPHIBHOCTH (PYHKIIMK B TOUKE.

67. Jlaiite onpenenenue TOUYKM paspbiBa QpyHKuuu. Kiaccudpukanms Touek
pazpsbiBa.

68.  OOHOCTOPOHHUE MPENEIIbl MOHOTOHHBIX (DYHKLIMH.

69. Cdhopmynupyiite TEOpEeMy U JOKAKUTE O MPOMEKYTOUHBIX 3HAUCHUSAX
HENPEPBIBHON (DYHKLIMN.

70.  Ilonarue oOparHOi (yHKUMUA. CHOPMYTUPYITE U JOKAKUTE TEOPEMY
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WHTETPUPOBAHUSL.
318.BbluMCIUTh MHTETpaIbl: a) I 2xydx + x*dy; 0) I cos2ydx —2xsin2ydy
AB AB

1o Jr000i TMHUK OT TOUKU A(l;%) 10 TOYKH B(Z;%) :

319.Jlans! Touku A(—a;0) u B(0;a). Beruncouts padoty cunsl £(P;0), rae
P=y, 0=y—Xx, 0pu NEPEMEILICHNUN €TUHUALI MACCHI:

a) no npsamoit OA; B) 110 JIoMaHoi AOB.

320.Harmucate u mnpoBeputh Qopmyny Pumana-I'puHa [uis uHTErpana

Uj(x + y)dx —2xdy 1O KOHTYpY TpeyrojipHuka co cropoHamu x=0, y=0,
L
xX+y=a.

321.I1pumenus ¢popmyiy Pumana-I"puHa, BEIUMCIUTH m yidx +H(x + y)’dy mno
L

KOHTYpY TpeyronbHuka ABC ¢ BepmmHamu A(a;0), B(a,a), C(0;a).

322 BbIYMCIUTD ABYMS CIOCOOAMU MHTErpa I(l — x*)ydx + x(1+ y*)dy , ecnn
L

KOHTYPOM MHTEIPHPOBAHHS L SBIISETCA OKPYKHOCTE X~ + ) = R*:
a) HEMOCPEACTBEHHO; 0) ¢ MOMOIIIBIO popmyJibl Pumana-I puHa.

Tema 25. Ilosepxnocmuvie unmezpaivl.

323.  OnpenencHue NOBEPXHOCTHOIO MHTETPAIA IEPBOIO Posia.

324. BblUMCIECHUE TOBEPXHOCTHBIX MHTETPATIOB MIEPBOTO POAA.

325.  OnpenencHue NOBEPXHOCTHOTO MHTETPasia BTOPOIO Poza.

326. BbluMCIEHUE MOBEPXHOCTHBIX MHTETPAJIOB BTOPOIO POAA.

327. Cpsi3p MEXAy NOBEPXHOCTHBIMM WMHTETPAJIAMU IEPBOIO M BTOPOrO
pona.

BblUMCIUTE TMOBEPXHOCTHBIE MHTErpalibl MNEPBOr0 poja (Mo  IUIOMIAIM
MOBEPXHOCTH):

328. ”(6x+4y+3z)ds, I1€ O- 4YacThb IIOCKOCTH X+2y+3z=6,

PacIonoXKeHHAs! B IEPBOM OKTAHTE;
320, _U( y+z +~/a2 —x? )ds, rae W - ToBepXHOCTh IMIAMHAPA X+ ) =a’,
w

3aKJTFOUYCHHAS MEXAY TUIOCKOCTSIMU z=0 U z=A.

Tema 26. Teopus nos.

330. IloHsTHE CKAISIPHOTO TOJISL.

331. Ilpowm3BoaHas MO HATPABICHUIO U TPAJMCHT.

332. TloHsTHE BEKTOPHOIO MOJISL.

333. TIOTOK BEKTOPHOIO MOJISl YEPE3 OPUEHTHPOBAHHBIE TOBEPXHOCTH.
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334.  OcHOBHbIE CBOMCTBA ¥ (PU3NUYECKUIN CMBICI IIOTOKA BEKTOPHOT'O TTOJIS.
335. Teopema OcTporpanckoro.

336. JluBepreHuust BEKTOPHOTO MOJIS U €€ CBOMCTBA.

337. DOU3AYECKUIA CMBICI IUBEPIECHIMA BEKTOPHOTO ITOJIS.

338. ITlonsaTHe CONEHOMAATBHOIO TOJIL.

339. OcHOBHBIE CBOMCTBA COJIEHOUAAILHOTO TTOJIS.

340. Pabota cuioBoro noss.

341. Llupkyisiuysi BEKTOPHOTO ITOJI.

342, Teopema Ctokca.

343. PoOTOp BEKTOPHOIO IOJIA ¥ €0 CBOWCTBA.

344. TloTeHUMAIBHOE MOJIE, €r0 CBOMCTBA. Y CJIOBHUE MOTCHIMAILHOCTH.

345. Haiiti NpoU3BOAHYIO CKAISPHOIO NOJIA U = 4ln(3 + xz) —8x)z B TOYKE

(L1L1) mo HampaBieHHIO HOpMamd K MOBepxHOCTH X —2)°+2z° =1 (HOpManb

00pa3zyeT OCTPBIi YTOJI C MOJOXKUTEINBHBIM HapaBiaeHneM ocu Oz).
346. HailTu IUBEPreHUUIO, pOTOP, COJIEHOMAAIBHOCTh U MOTEHIUAIBHOCTD

BektopHoro  mons  F=(2y-z)7 +(3x+2z2)j +(y+2)k. F=xi+yj+zk,

FeX+yt+ 27
347. Haifti: 1) NOTOK 3aJaHHOTO BEKTOpHOro moms [ =(x+z)i wepes

BHEIIHIOK 4YacTh S 3aAaHHOW IUIOCKOCTH P x+ y+z—2=0, KoTOpas BMECTE C

KOODAMHATHBIMM  IJIOCKOCTAMH ~ oOpazyer mnupamuny V. 2) [HPKYJISAIUO
BEKTOPHOTO TIONs [ BJAONbL TPaHMIBl [ TOBEPXHOCTH S B HANpaBJIcHUH
MPOTUBOMOJIOKHOM JIBUKEHUIO YaCOBOM CTPENIKU: a) HEMOCPEACTBEHHO, 0) Mo
dopmyne Croxkca.

Kputepun u 1mikasa OUNEHMBAHUS TO OLEHOYHOMY CPEACTBY «(POHTAIBHBIA M
VHMBUIYAIbHBIA OMPOC)

IIkana oueHUBaHUs Kpurepnii oueHnBaHus

OTaN4HO (5) CtymeHt rny0OKO M B TOJHOM OOBEME BlageeT MPOrPaMMHBIM
MarepuanoM. I'paMOTHO, HCYEpHbIBAIOLIE U JIOTMYHO €ro Hu3jlaraer B
yCTHOW My mucbMeHHO# (opme. Ilpu 3TOM 3HaeT peKOMEHIOBAHHYIO
JUTEPaATypy, MPOSBISIET TBOPUYECKUIH MOIXON B OTBETAX HAa BOMPOCHI U
NPaBWIBHO OOOCHOBBIBAET MPUHSTHIE PELICHHs, XOPOLIO BIAAEET
YMEHUSIMH 1 HABBIKAMH MTPY BBINOJHEHUN NPAKTUYECKUX 33a4.

xoporuo (4) CtyneHT 3HaeT MporpaMMHBII MaTepual, FPaMOTHO U IO CYTH H3JIaraeT
ero B YCTHOH WM TNUCBMEHHOH (opMme, NONMyCKas HE3HAUYNTENbHbIE
HETOYHOCTU B YTBEPKACHUAX, TPAKTOBKAX, OMpPENEICHUSIX U KaTEropusx
WIN HEe3HAuuTeNbHOE KojuyecTBO ommOok. Ilpu sTOoM Bianmeer
HEOOXOAMMBIMH ~ YMEHHSMH W HaBbIKAMH TPH  BBINOJHEHUH
IPAKTUYECKUX 3a4a4.

ynoBieTBoputenbHO | CTyEHT 3HAaeT TOJIbKO OCHOBHOM MPOrpaMMHbBIN MaTepual,
(3) JOMyCKaeT HETOYHOCTH, HEAOCTATOUHO YETKHE (POPMYITUPOBKHY,
HEMOCJIEA0BATEIbHOCTD B OTBETAX, U3JIaraéMbIX B YCTHON HJIN
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MUCbMEHHOMN (I)opMe. HpI/I OTOM HCOOCTATOYHO BJIAACET YMCHUSAMH U
HaBbIKaMU MMPU BBIITOJHCHUU IMPAKTUYCCKUX 3a4a4. I[OHYCKaeT a0 30%
OImKOOK B M3J1ara€MbIX OTBETAX.

HEYAOBJICTBOPUTCIILHO

2)

CTyneHT He 3HaeT 3HaUUTENBbHON YacTH mporpaMMHoro marepuana. Ilpu
5TOM JONYCKAaeT NPUHLMIHAIbHbIE OIIMOKKM B JOKA3aTeNbCTBAX, B
TPAKTOBKE MOHATUI U KaTErOpUi, MPOSIBJISIET HU3KYIO KYJbTYPY 3HAHUH,
HE BJIaACET OCHOBHBIMM YMEHUSMM U HABbIKAMHU IPU BbIIOJHEHUU
npakTU4eckux 3amad. CTyoeHT OTKa3blBaeTcsi OT OTBETOB Ha
JOTOJHUTEIIbHBIE BOIPOCHI
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KoHTpoabHbIe padoThI:
1 cemectp
Tema 1. Mroowecmso OeticmeumenvHuix Yuceil.
Tema 2 @ynxyuu 0OHOT nepemeHHol.
KonTtposnrHas padota 1
Bapuant Ne O
1. Pemmts HepaBeHCTBO: |x—1|+3-|x[(4;

2. Haiitu oOnacte onpenenenus GyHKIHU:

a)y=Ig %JFZ 6)y=x—1+J7—x;
3. Jlokazath, uro GyHKuMs y = x~ —10x BO3pacTaeT CTPOro Ha (5;+o0);

1
4. lan rtpadpuk ¢yHknuum y=—. C MNOMOUIBK) KAKUX JJIEMEHTAPHBIX
X

2x—3?
3x-2

npeoOpa3oBanuii moyyvaercs rpapuk pyHKIUHA y =

Tema 3. Ilpeoenwi.

Tema 4. Henpepwvisnocme (hyHKyuu.

Tema 5. HenpepuvisHocms pynkyuu Ha ompesxke.
KonTtponeHas paGorta 2

Bapuant No O
1. Berunciure npenen‘
a)limm 6)lim g lim S S (W - %)
N J—— sinx +sin2x
X—>00 X—>8 x—0 X—>+00
2
lim(2x - 1)ir; e)lim—— 5%
sinx +sinSx
x—>1 x—0
2. HccnenoBarb (YHKUIMIO HAa HEMPEPHIBHOCTb, HAWTWU TOYKUA Ppa3pblBa
GyHKUMY, OIPEACTIUTD ux pon " NOCTPOUTH rpauk:
1-x*, x<0,
f(x)=11, 0<x<2,.
x=2, x>2.
y Ax*
3. HaiiTi HeBepTUKAIBHBIE ACUMITOTHI FpaduKa PYHKLIMU Y = el
+ X

Tema 6. [Ipoussoonas ¢hyHryuu 00HOT nepemenHoli.
Tema 7. Jlupghepenyuan pynkyuu ooOHoti nepemerHoll.
Tema 8. Ocnosnvie ceoiicmea ougpgepenyupyemoix  @Gynkyuii U ux
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npumenenue.
KonTtponrHas paGota 3

Bapuant Ne O

1. Haiiti mpon3BoaHy0 QyHKIHH:

a) y = Inarcsin/1-x° 0) y=(2x+3)*,

2. C nomompio auddepenimana BbIYUCIUTL MPUOTMIKEHHOE 3HAYCHHE
cos44’;.

3. HaiiTn ypaBHEHHMs KacaTeNbHOW U HOPMAIM K KPUBOH: ¥ =x° —3x° +3

B TOUYKE X, =3.

y 4 5 y
4. Touka MOBUXKETCA NPSAMOJIMHEHHO M0 3aKOHY s=—1" —{+5. Hailtu

CKOPOCTh U YCKOPCHHUC TOYKH B 3aJJaHHBIM MOMEHT BPEMCHH [ =2c.

5. Haiitn HHTCPBAJIBI MOHOTOHHOCTH MW TOYKH JIOKAJIBHOI'O 3KCTPEMyMa
2

HKITHUHA: = .
by Y=o

6.  BbluMcauTh HaMMEHbLIEE W HAMOOJbIIEE 3HAYCHUS (PYHKLUU:
4x -1
= Ha [0; 4].
Y x*+3 [0:4]
7. HaiiTu HampaBiieHWE BBINYKJIOCTH M TOUYKM meperuda rpaduka
yrkman: y=3x" —x°
2 cemecTp
Tema 9. Heonpeoenennwiii unmezpai.
KonTponbHas padora 1
Bapuant Ne 0
Bbruncnute HeonpeaeneHHbI HHTErpalt:
| c1g(3x —1)dx
' cos’(3x—-1)’
2. [(x* + x+1)- Inxdx;
c xdx

T+ 6x+13°

l+3x-2

4, dx ;
’ x=2
5. [ dx ;
Y xdxi+x+1
6. [_dx ;
Y cosx
2
. 84x dx;
Tx" =16
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8. Isinx -C0S2x -cos3xdx .

Tema 10. Onpeoenennviii unmezpa.

Tema 11. IIpumenenue onpeoeneHHo20 uHmezpaid.
Tema 12. HecobcmaenHvle unmezpaoi.
KonTtponrHas paGorta 2

Bapuant Ne O
1.  BBIUMCIUTH ONMPEACICHHBINA HHTErPaT:
& B
dx
a). | —— 0). | xarctgxdx B). x.
'!.x\/1+lnx '([ '[\/;+1
2. Bpumenute  mmomane  (QUCYpbl,  OTPAHUYEHHON  JIMHWSIMMU:

y=x> y=—x+2.
3. BeMHCINTL IIMHY IyTd KpuBoit: y =In(1—x°) (—% <x< %) :

1
xIn’ x

dx .

4. Bbruncnuth HECOOCTBEHHBIN MHTETpaJt: I

Tema 13. Hucnoswie psokwi.

Tema 14. @yuxyuonanvHvle nOCI008AMENLHOCMU U PYHKYUOHATbHBIE PSIObL.
KontponrHas padora 3

Bapuant Ne 0

BbIssICHUTE, CXOUTCS JIN I[aHHBIﬁ pan?

| )Z[ n+1j )Z

n*+1

n+1

BBISICHUTB, CXOIUTCS M JAHHBIA S U, €CIH CXOAMTCS, TO KakK: adCOMOTHO
WIIH yCHOBHo‘?

2a)z 6)2

=1 N+NN +1 =1
Haiitu 06macth cxoaMmMocTu q)yHKuHOHanLHoro paaa.

3a)z 3n,6)2(” - X +1j.

=\ ont+1
Jlokaszarb, 4TO AAHHBIA (PYHKIMOHAIBHBIA P CXOAUTCS PABHOMEPHO HA
YKa3aHHOM l'IpOMe)KyTKC.
n Z -sinax [ 1 1]
=n’+n+x’
Tema 15. Cmenennvie psiovl. Pasnooicenue yHxkyuii 6 cmenemmvie psiobi.
Tema 16. 1puconomempuuecxue psowvi. Psao @ypue.

KonTtponrsHas padota 4
Bapuant No 0
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1.  HaiiTu cymMy CTENEHHOTO Psa, IPUMEHsISE HHTETPUPOBAHKE, U YKA3aTh

00JIACTh CXOMUMOCTH: 2 — 8x + 24x% —64x> + ...

2. Haiitu cymMMy CTENEHHOTO psiia, npuMeHss 11 depeHurpoBanue psa,
2n+4

o0
n X
yKazarb 00JIaCTh CXOAUMOCTH: -1y —-.
;( ) 5" (2n+4)
3. HaiiTu mepBele MATh WICHOB pasnokeHust GyHkuam f(x) B psin
Teiinopa B OKPECTHOCTH TOUKH X, : f(x)=x72+x7> =3x7" +7x™, x, =1.
4. Boraucnuts npubmmkeano Inl,02 ¢ Tounocteio & =107
0,1
2
5. Brraucaute uHTErpa Ie“‘x dx ¢ TouHOCTBIO 110 0,001.

0
6. Paznoxute B pan Pyppe NEPUOAMUYECKYIO € mepuoaoM 71 '=27x

bymanmo f(x)= x, xe[-,0];

2 v xe(0q] 3a/IaHHYI0 Ha oTpeske [, 7].

3 cemecTp

Tema 17. Dyukyuu HECKOILKUX NEPEMEHHBIX.

Tema 18. Bwiuucienue 4acmuulX NpoOU3BOOHBIX GbICULUX NOPSIOKO8 (DYHKYUU
HeCKONIbKUX nepemennvix. [Ipoussoonas no uanpagieHuro u cpaouenm QyHKyuu
HECKOJIbKUX NePeMeHHbIX.

Tema 19. Oxcmpemymer pyuxyuu 08yx nepemennwvix. Haubonvuee u
HaumenvbuLee 3HaYeHus: PYHKYuU 08yx nepemMeHHbix.

KonTtposnrHas padota 1

Bapuant No O
1%
1. Haittu o u —Z,ecm/I z=ut-Inv, u=2, v=3x-2y.
ox Oy Y
3
2. Haiitn =, €CJIM Z =SINnXy .
oxoy

3. Jlana QynKums z = arcig (x2 -yz). Haiitu: 1). grad z B Touke A (1;-1);

2). Npou3BOAHYIO (YHKIIMU Z B TOUKE A B HaNpaBJicHUH BekTopa | = 5i-12).

4. CocTaBUTh YPABHEHHUS KACATEIbHOM MIIOCKOCTA M HOPMAJIU K MIOBEPXHOCTH
z=2x"—xy+y’ B1ouke C (1;2:4).

5. Haiiti 5kcTpeMyMbl QYHKIMH z =X~ + }° —2x —4- \/E -2y +8.

6. Haiitu  HamOomspliee W HAUMEHbIIEE  3HAYEHHS  (PYHKLUU
z=x"+2xy—4x+8)y B NPIMOYTOIbHUKE, OrPAHAYEHHOM HpaMbiME: x=0; y=0;
x=1; y=2.

Tema 20. J[gotinvie unmezpaiivi.

Tema 21. Tpoitinvie unmeepaisi.
KonTtponrsHas padota 2
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Bapuant Ne 0

1 Beruncnute ABOHHON MHTErpan no odnactu D:
xdxd

Il LA D: 0<x<l, 0<y<l

P (x2 +y7+ 2)5

2. Boruncnute ABOHHOM uHTErpaj no odnactu D:

ﬂylnxdxdy; D:xy=1 x=2, y=\/;.
D

3. Boeruncnute TpoitHO# uHTErpai no obnacti G :
Ijszzsin(xyz) dxdy dz;G= {(x,y,z) x=2x=0,y=m,y=0,z=0,z= 1} :
G

Tema 22. [Ipumenenue Kpammulx UHMESPALO8.

Tema 23. Kpusonuneiitvie unmecpdaioi.

KonrtponrHas padora 3

Bapuant Ne O

1. Haiitu mnomane TOM 4YacTH IUIOCKOCTH 6x+3y+2z=12, kotopas

3aKJ/IIOUCHA B IICPBOM OKTAHTC.

2. Haiiti 1eHTp TSKeCTH OJAHOPOAHOM MIIOCKOH (DUTYphl, OrpaHUYEHHON
2 2

Y

TIOJIOBUHOM 3J1THIICa — + s =1, onuparouieics Ha OOBIIYIO OCh.
a
3. Onpenenute MOMEHT HMHEPUMM OTHOCUTENBHO ocu OV miomanu
TpeyroibHuka ¢ BepmmHamu A(1;1), B(1;3), C(4;5).
4 Briu

UCIIUTH I(l—xz) ydx +(1+y*)dy, ecnd KOHTYPOM HMHTEIPUPOBAHMS [ SBJIAETCS
L

OKPYKHOCTb X~ + 3° = R*.

5. IlpumenuB ¢opmyny Pumana-I'prHa, BBIYMCIUTH D.] Vidx Hx +y)dy

L

1o KOHTypy Tpeyronsauka ABC ¢ Bepmmnamu A(a;0), B(a,a), C(0;a).

Tema 24. IlosepxrHocmuvie unmezpaivl.

Tema 25. Jlugppepenyuanviivie ypasHeHus.

Tema 26. Teopus nons

KonTtposnrsHas pabota 4

Bapuant No O

1.  BbluMcauTh MOBEPXHOCTHBIE MHTErPANIbl MEPBOro poja (MO IUIOAAN
HOBEPXHOCTH):

”(6x+4y+3z)ds, rme o- 4YacThb  IIOCKOCTH  X+2y+3z=6,

pacrnosiokeHHas B IEPBOM OKTAHTE.
2.  BblUMCIUTH TOBEPXHOCTHBIC  MHTErpajiibki  BTOPOro poxaa (1o
KOOpJMHATaM ).
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J.J.#xz + y*dxdy , rae o - HWKHSASA CTOPOHA Kpyra X~ +)° <a’.

(o2

3. Haii
_ 1, ) 2 1
TH IIPOM3BOJHYIO CKAJIIPHOTO IOJIA u—zx y—=ax"+5z° B TOUKE —2,5,1 110

HAMPABJIEHAD HOPMAIX K IOBEPXHOCTH S: z° =x’+4)’—4 (Hopmanb oOpasyer

OCTPBIi YroJI C MOJIOKUTENIbHBIM HAapaBiaeHueM ocu Oz).
4. Haiitu o0miee n yactHoe perienue nupGepeHunaibHOro ypaBHEHMS:

, . [ﬂ'j 2
a) xy'+y=sinx; y|—|=—;
2 T

6) ¥ —xy—yle™ =0;
B) V' -4y +5y=xe*, y(0)=1, »'(0)=0.

Kpurepun n nikajia olieHUBaHUsI 1O OLIEHOYHOMY CPEJICTBY «KOHTpPOJIbHAs paboTay

IMIxana OLICHUBaHUs Kpurepuii ouennsanus
(uHTEpBaN OanIoB)

5 KonrposbHas paboTa BBINOIHEHA HA BBICOKOM YPOBHE (IIPaBHIIbHbBIE
otBeThl JaHbl Ha 90-100% Bompocos/3anay)

4 KouTtposbHasi paboTa BBINONHEHA HAa CPETHEM YPOBHE (IIPaBUIIbHbBIE
OTBETHI AaHbl Ha 75-89% BOMpOCOB/3ama4)

3 KouTtposbHasi paboTa BBIMONHEHA Ha HU3KOM YPOBHE (TIPaBUJIbHbIE
OTBeTHI AaHbl Ha 50-74% BOMpOCOB/3a1a4)

2 KonTtposbHas paboTa BBINOJIHEHA HA HEYIOBJIETBOPUTEIHHOM
ypOBHe (IIpaBUIIbHBIE OTBETHI IaHbI MeHee yeM Ha 50%)
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TunoBble BaAPHAHTbI HHAUBHAY AJIbHBIX 3alaHMIi:

Cemecmp 1.
3anmanue 1
Berancnute npeaensbl GyHKINM:
Tabmna 1.
N a) 6) B) ) )
T a
. 3xt=2x-1 . x*=5x+6 . X +x—12 . 1—cos8x C(x+4Y7
1 | lim———— lim— lim lim——— lim
o x4 =2 x> —12x +20 w3 Jx =2 —J4—x =0 3x s>\ x+8

3aganue 2
BorancnuTs mpou3BOAHBIE (DYHKITHI, 3aJaHHBIX SIBHO:
Tabnuma 2
No a) 0) B) r) 1)
il
1 P4y 1.3 2 _ 2 2 X
= =e y=Ig(x+5) y=cos (2x" +1) = arcsin® —
: g XNx+2 g 4 2x




3ananue 3
Boraucnute npon3BOIHbIE (YHKIWNA:

Tabnuua 3
Ne a) 0) B)
nn
— . 2
1 | y=(nx)" cos(x-y)+x—y=0 x=smi
y=cost+2
3ananue 4

CocTraBUTh YpaBHEHMS KacaTeIbHOW U HOPMAJIU B TOUKE X, = m K mapadore:

y=nx’+(n-1)x+m, rae m — 4YMCIO IVIacHbIX OyKB B (DaMHJIMM, N - YHCIO

COIJIaCHBIX OYKB B (paMuUIIUN.

3amanue 5
HccnenoBath PyHKIMIO METOAOM AUPPEPEHIIMATBHOIO MCUUCIICHUS U MOCTPOUTH
rpaduk:
Tabmuua 4
NoNe f(x) NoNe f(x)
3 3
X X
1 = 2 =
4 x-1 4 xt -1
Cemecmp 2.
Hunousuoyanvroe saoarue No |
Ne i/mt Howmepa 3anau
1 11 | 21 | 31 | 311 | 41 | 411 [ 51 [ 511 | 61 | 611
1.  Tlpocreifmme mpuéMbl HHTETPUPOBAHUS
1+ cos* x 1.2. in® xdx
e !
1+ cos2x
2. 3aMeHa NepeMEHHOM
X 22. x%e” sin xdx
21, f de I
x(x+1)

3. HuterpupoBaHue palyOHAIbHBIX PYHKIUH

x dx
3.1. —dx 3.2. —
J‘2x2—3x—2 J‘(1+x2)4

4. HuTerpupoBaHue TPUTOHOMETPUUECCKUX (PYHKIUI
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Sln X
41, J'

dxj tgxdx
cos’ x

S. HuterpupoBaHue uppaumoHaibHbIX (yHKUMA. HecoOCTBEHHBIE MHTErPAIBI

5.1 j 1= x dx
o I+x x

5.2. J‘Z;dx
X+ 2x+2

Hunousuoyanvroe saoarue Ne 2

2. BpluMCIEHUE ONPENEIICHHBIX MHTErPAJIOB
1
xdx
0
/2
1.2. 'f e** cos xdx
0

2.  Boruucnenue miowmanei Gpuryp
2.1. BEMMCIATE MIOMANb (UIYPHI, OTPAHMYEHHON TMHUAMEA }° =2x+1 1
x—y—1=0.
3.  BrluncieHue AuHBL AyTH
3.1. Haiitu anuHy nyru JUHUM InX OT TOYKH X, = V3 10 Toukn X, = V8.

Cemecmp 3.
Hunousuoyanvroe zaoariue Ne |
3ananue Ne 1. MccnenoBaTh MONOKUTEIBHBIE PSIIBI HA CXOIMMOCTB:

o0

I a) Zn +5 5) i(znn—:lj : 5) z 1

s pu = nlnn(In lnn)2 '

3amanue Ne 2. HMccnenoBarh YMCIIOBOM psii HA CXOJMMOCTh M YCTAHOBUTH
XapakTep CXOAUMOCTH (aOCOIIOTHAS, YCIIOBHAS):

e o (2n-1Y
. Z 3n 1 2. 2.(-1) (3n+2j '

n=1 n=1

3ananue Ne 3. Haiiti 0651acTh CXOAMMOCTH (PYHKIIMOHAIBHOTO Psija:

Ly 3 S
m 3 n(x+2) = nl(x+3)

3ananue Ne 4. Haiitu 001acTh CXOIMMOCTH 3a/1aHHBIX CTENEHHBIX PSIOB:

Ly 310 53

n
n=1 n= n 2




3ananue Ne 5. Pasnoxuts 3amanHyr0 QyHKuu0 f(x) B CTeNCHHON psia B
OKPECTHOCTH TOYKH X,. HaiiTm 06JIacTh CXOAMMOCTH MOJYYEHHOTO CTEMEHHOrO
pana K J:[aHHoﬁ QyHKI@n.

1. f(x)=e™, x,=0. 2. f(x)=Inx, x, =1,

3aI[aHI/Ie N9 7. Paznoxute B pan Dypre NEPUOAUYECKYHO C IEPUOAOM

T'=27 dysxumro f(x), 3amaHHyto Ha oTpe3ke [, 7).

0, xe[—;r,O); 5—x,xe[—7r,0];
1. = 2 =
f(x) {4x—3, xe[O,;r]. f(x) {O, xe(O,;r].
Hunousuoyanvroe saoarue Ne 2
3ananne Ne 1. HaliTn yacTHbIE TPOU3BOHBIE Z,»Z, QYHKIUH Z = f(X,))

1.1. Zzln(3x—x2+5xy); 1.2. z:\/3xy—x2+5y2 ;
3apanure Ne 3. Haiitu: a) npou3BoaHyt0 QyHKuMU z= f(x,y) B Touke M 1o

HAMPABIICHHIO BEKTOPA [ ;
0) rpanueHt QyHKIMH z = f(X,)) B TOuke M.

3.1. z=cos’ y+In(x* + ?): M(1,1) [=i+2]:
3apanne No 4. IlpoBepuTh 3amaHHOE COOTHOLICHWE M (PYHKUMHU
z=/(xy).
82 ,0°z

_— — .

4.1. 82 —y? ayz—O, z=e",
3apanue No 5. BbrumcinTe Haubosblee M HAaMMEHbIIEE 3HAUeHHUS (PYHKIIMA
z=f(x,y) B 3amanHO¥ o6nactu D, KOTOpAs ONpE/ENeHa CHCTEMOM HEPABCHCTB.

[Toctpouts obmacts D .

5.1, z=x"+1>-9xp+27, 0<x<3, 0<y<3;
Hnousuoyanvroe zaoarue Ne 3

3ananue Ne 1. BeIynciuTh NOBTOPHBIN I/IHTeraJI'

2 1
dy
1.1, |dy|(x* +2y)dx. 1.2. |dx
farf(x+22) forf
3amanue No 2. Haiitu ypaBHEHMsI JIMHWNA, OrpaHUYMBAIOIIMX O0JACTh

I/IHTerI/IpOBaHI/IH CI[CJ'IaTB PUCYHOK O6HaCTI/I HHTCTPHUPOBAHUA:
2-y x+9

21Idy_[fxydx 22jdxjfxydy

S
4

3ananue Ne 3. U3MEHHUTH NOPANOK I/IHTCI"pI/IpOBaHI/ISI B IIOBTOPHOM MHTEIpaJie:
2 2x

3.1, Idxff(x;y)dy. 3.2. Idxf f(x; y)dy.
0 x

2
X
4
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3aganue No 4. Berunciiuth ABOMHON MHTErPAIL:
4.1. ”(x+y)dxdy; 0<x<l, 1<£y<2, 4.2.
D

”xy(x—y)dxdy; 0<x<l1, 0<y<2.
D

3amanue Ne 5. C nmoMouipro nepexoaa K MOJISAPHBIM KOOPAWHATAM BBIYMCIUTH
JIBOMHOW UHTETPAI:
R R*—x?
5.1. Idx I ln(x2 +y? +1)dy.
0 0
3amanue Ne 6. C mOMOIUBIO JBOHHBIX WMHTETPAJIOB BBIYUCIIUTH IUIOLIANb
(urypsl, OrpaHUYCHHOH JIMHUSMMU:
6.1. y=x; y=x+2. 62. x=y" -2y, x+y=0.
3apanue Ne 7. C mOMOINBIO JBOWHBIX HMHTErPAJIOB BBIYUCIHTH OOBEM TENa,
OTrPAHUYEHHOTO MOBEPXHOCTSIMH:
71. z=5-x;, y*=5x; z=0.
3apanue Ne 8. Beruucnute TpoifHOM nHTErpan no obnactu G .

8.1. jﬂzyze%x dy d=;
G

G={(x,y,z):x=0, yv=1 y=x, Z=O,z=1}
3ananne Ne 9. HailfTi mpon3BoaHyI0 CKaspHOro moist u(x, y,¢) B Touke M,

110 HANPABJIEHUIO HOPMAJIM K MOBEPXHOCTH S (HOPMallb 00pa3yeT OCTPBIH yroj ¢
TI0JI0KUTENTBHBIM HANpaBaeHneM ocu Oz ).
Ne u S M,

9.1, u=4In(3+x")-8xyz =2y 4277 =1 (1,1,1)

3amanue Ne 10. Haiitu:

1) TIOTOK 3aIaHHOTO BEKTOPHOTO MOJA / Yepe3 BHELIHIOK YacTh S 3aJaHHOM
IUIOCKOCTH P, KOTOpasi BMECTE ¢ KOOPJAMHATHBIMU TUIOCKOCTSIMU 00pa3yer
nupamuny V

2) LIMpKyJIALMIO BEKTOPHOTO MOJS [ BIOJL TPAHMIBI [ MOBEPXHOCTH S B
HAMPaBJICHUHN MPOTUBOIOJIOKHOM JABM)KEHUIO YACOBOM CTPENIKH.

a) HEMOCPEACTBEHHO; 0) o gopmyse CTokca.

No F P
10.1. (x+z)7 X+y+z-2=0

KpI/ITCpI/II/I M HIKajla OLNCHHBAHHA II0 OLCHOYHOMY CPCACTBY «HMHAWMBHUAYAJBLHBIC

3aJaHuA»
Ilxana oLieHUBaHUS Kpurepnii oueHnBanus
3auTeHo ITpasunbHO peuenst 90-100% 3apanuii
He 3auteno ITpaBunbHO peuieHsl MeHee 90% 3ananuii
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OueHo4YHBIE CPeACTBA AJIs MPOMEKYTOUYHOI aTTecTAlNU (IK3aMEH)
Tunosvie sx3ameHayuontvie Ouieml

bunem. Cemecmp 1.
buner Ne 1

1. MHOXECTBO ACHCTBUTEIBHBIX uucen. Moaynb aeicTButenbHoro 1 Oasn
YUCJIA U €ro CBOWCTBA.

2. Pemmts HepaBeHCTBO: |x° — 5x — 5| . 1 Gas

3. IlpomsBoaHas CyMMBbI, pa3HOCTH, MPOU3BEACHHUS U YaCTHOro ABYX 1 Gamn
¢yHkumii. Teopema 0 TpOM3BOIHON KOMITO3ULIUH IBYX (DYHKIIMA.

- 4 .
Haiiti ', ecnma y =e " -sin3x. 1 Gann

5. OAHOCTOPOHHSSI ~ HENPEPBHIBHOCTH ¢yHkumu B TOuke. 1 Oamn
Kiaccuukanums Touek paspbiba.
Haiitu TOukM paspbiBa (QPYHKUMH, ONPEACIUTH HX POA H

1,
——x",x<L2
noctpouts rpaduk: f(x)=< 4
xX,x>2
YTBepxkaeHo Ha 3acenanuu kadenpol [IM, mpotokon Ne oT 2023 r.
3aBenyrouuii kadeapoit ooy. Manviii B.B.
Jlextop ooy. Temnurosa C.B.
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bunem. Cemecmp 2.
buner Ne 1

1. Tlonstue mepBooOpasHoi. Teopema o mepBooOpaszHoil. [lonstue 1 Gamn
HEOMNpPEAETICHHOTO HHTErpala.

. (1-x)*
BLIUMCIIUTE HEOTPEIeIEHHbI HHTErPaJ: j—dx.
xx
2. Teopema 0 paznoskeHun GyHKUUH f(x)=e" B CTEHEHHOM Psi. 1 Gann

Bbruncnaute npubamKkeHHO e ¢ Tounocth0 5 =107,
3. Teopema 00 WHTErPUPOBAHMM MO 4YACTAM B OIpeleieHHOM | Gamn
UHTErpaje.

e
Bbrunciauth onpeneneHHblii MHTErpat: Ilnz xdx .
1

4, 5 = n?—1 1 Gasn
BBIsICHUTB, CXOAUTCS JIU AAHHBIHN Psij Z !
—='n +1
5. Haiitu muiomans (purypsel, OrpaHUYEHHON JIMHUEH O =asin2g. 1 6ann
YTBepkaeHo Ha 3acenannu kadenpel [IM, mporokon Ne oT 2023 1.
3aBenyrouuii kageapoit ooy. Manviii B.B.
Jlextop ooy. Temnurosa C.B.
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bunem. Cemecmp 3.
buner Ne 1

1. Hccnenosars (yHKIMIO JBYX IEPEMEHHBIX z=x'+)° —6xy+10 1 Oamr
Ha SKCTPEMYM.

2. Omnpenenute MOMEHT MHEPLMU OTHOCHTENBHO ocu OX miomamn 1 Oamn
Tpeyrojabauka ¢ BepmmHamu A(1;1), B(2;1), C(3:3).

3. TloHsTHE KPUBOIMHEHHOTO MHTErpasia MEPBOT0 Pojia U €70 CBOKMCTRA. 1 6amn

4. Haiitn TpoM3BOJHYIO CKAISPHOTO MOJIS u=4ln(3+x2)—8xyz g | Oamn
TOuKe M, (1,1,1)110 HAIPaBJICHUI0 HOPMAJU K MOBEPXHOCTH S :
x*=2y°+2z°=1 (uopmanmb 00pasyer OCTpBIi  yroa ¢
NOJIOKUTENBbHBIM HarpasiieHueM ocu Oz ).

5. C noMOmpIO JBOMHBIX HMHTETPANOB BBHIYMCIATE OOBEM Tema, 1 0ami
OTPAHUYEHHOTO TTIOBEPXHOCTAME: z=5—x; y>=5x; z=0.

YTBepkaeHo Ha 3acenannu kadenpel [IM, mporokon Ne oT 2023 r.
3aBenyrouuii kageapoit ooy. Manviii B.B.
Jlextop ooy. Temnurosa C.B.
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Kputepyn u mikana OIEHMBAHWS IO OICHOYHOMY CPEJICTBY TPOMEXKYTOUHBIH
KOHTPOJIb (IK3aMEH)

Ilxana oneHUBaHUs Kpurepnii ouennsanus

oTn4HO (5) CryneHT riyOOKO M B MOJHOM O0BEME BJIaAEET MPOTrPAMMHBIM
MarepuasoM. ['paMOTHO, HCYEPNbIBAOLIE M JIOTHYHO €ro
u3jaraeT B YCTHOM miu nucbMeHHOH Qopme. Ilpu stom 3Haer
PEKOMEHIOBAHHYIO JIUTEPATYPY, NPOSBISIET TBOPUECKUH TOIXON
B OTBETaX HA BONPOCHI M NPABHJIBHO OOOCHOBBIBAET MPUHSTHIC
pelIeHus, XOpOUIO BJAAEET YMEHHSAMH W HaBBIKAMH IIPH
BBIMIOJJHEHUH MPAKTHYECKHX 3aa4.

xoporuo (4) CTyneHT 3HaeT NMporpaMMHbIN MaTepuas, IPaMOTHO MU IO CYTH
u3jlaraeT €ro B YCTHOM WM NUCbMEHHOW (QopMme, Aomyckas
HE3HAYUTEJbHbIE HETOYHOCTU B YTBEPXKIEHUAX, TPAKTOBKAX,
ONpEeAENeHUsIX U KaTeropusx WU HE3HAYUTENIBbHOE KOJUYECTBO
ommbok. Ilpm >TOM Biameer HEOOXOOUMBIMH YMEHUSMHU H
HaBbIKAMU NPU BBINOJIHEHUH IPAKTUYECKUX 3a4a4.

ynoBierBoputenbHO (3) | CTyaeHT 3HaeT TOJNIbKO OCHOBHOM MPOTrpaMMHBIA MaTepua,
JOMYCKAaeT HETOUHOCTH, HEJOCTATOYHO YETKUE (POPMYJIHPOBKH,
HETOC/IEA0BATEIbHOCTh B OTBETAX, M3JIATa€MbIX B YCTHOW MWJIH
nucbMeHHON ¢opme. Ilpu 5TOM HEAOCTATOUHO BJanEeT
YMEHUSIMH M HaBBIKAMU TIPU BBIMOJHEHUU MPAKTHYECKUX 3a7a4.
Jonyckaet 10 30% oumnbOoK B U3JIaraeéMbIX OTBETAX.

HeynoBieTBopuTesbHO (2) | CTyaeHT He 3HaeT 3HAYUTENbHOW YacTH MPOrPaMMHOIO
marepuaia. [lpu 3ToOM HOMyCKaeT MPUHLMUIHAIBHBIE OIIMOKU B
NOKA3aTeNbCTBAX, B TPAKTOBKE MOHITHUI U KaTEropuil, IpOsIBIISIET
HU3KYI0 KYJITYPY 3HAHU, HE BJIAJICET OCHOBHBIMU YMEHUSMH U
HaBbIKAMHU TIPU BBIMOJHEHUU TNpPaKTHUeCKuX 3amad. CTyaeHT
OTKa3bIBAE€TCsI OT OTBETOB HA JIONOJIHUTEJIbHbIE BOIPOCHI
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JIucT nameHeHuii U IOTIOTHEHU I

Ne
/1

Bunsr nononnenuti u
U3MEHEHUN

JlaTa u HOMep MPOTOKOJIa
3acenanus Kageapsl
(xadenp), Ha KOTOPOM ObLTH
paccMOTPeHbI U OOOPEHBI
W3MEHEHHS U IOTIOJHEHHSI

IToanuce
(¢ pactrdpoBkoii)
3aBefyrolero kadenpoii
(3aBenyromux kadenpamu)
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