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Tunosblie 3a1aHUA 1J151 KOHTPOJbHOM padoThI:
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HCCJ’ICI[OB&TB Ha CXOAUMOCTb MHTCTPAJl J ax.

Tunosbie BONPOCHI KIK3AMEHY:

Yucnoseie mocnenoBareabHOCTH. OTIpeneneHue, onepannu Haa HUMU. BUIBI 9UCITOBBIX
nociuenoBareabHOCTeH. [Ipenen nocnenoBareabHOCTH. beckoHEUHO Masble B OECKOHEUHO
OospiMe mocieaoBarenbHoCTi. OCHOBHBIE CBOMCTBA.

Oynkuuu  ogHOM mepeMmeHHOW. CmocoObl  3amaHus, KiaccuduKanus, TrpaduKu
DJIEMEHTAPHBIX (DYyHKITHH.

Ilpenen ¢ynxinuu. beckoHeyHO Manble U OeckoHEYHO Oosibume (GyHKIUU. Teopembl O
npezaenax GyHKIUH.

1 3ameuaTenbHBIN MpEeN, €ro MPUI0KEHUS.

n
1 .
Teopema o mpenene mociaen0BaTENbHOCTH X, :(1+— .2 3amMevaTeNbHbIN MpeJel, ero
n

MIPUIIOKECHUS.
HenpeprsiBHOCTS yHKuMH. Touku paspsiBa. CBOMCTBA HEMPEPHIBHBIX (PYHKIIUA.
CnosxHas u obpaTtHas ¢pyHkunu. VX HEmpepbIBHOCTb.
CpaBHeHHE OECKOHEUHO MabIX (DYHKITUH.
IlonsitTue npous3BoAHONW. ['€OMETpPUYECKHI  CMBICH  IIPOU3BOJHOM. YpaBHEHUS
KacaTeJIbHOW WM HOpMaJlu K rpaduky (yHKUIHH.

. onstue nuddepenupyemoctu dynkuuu. [IpaBuna nuddepeHnpoBaHus.

. IlpousBoaHas obparHoii Gpyakunu. IIpon3BoHAs CIOXKHON (YHKIHMH.

.Iloustue wu reomerpuueckuii cmbicn auddepennuana. IlpaBuna HaxoXACHUS
muddepeHInanos.

. IlpousBoansie u auddepeHunansl Beicumx nopsakoB. @opmyna Jleitbuuna mis N-oi
MIPOU3BOIHON TPOU3BEACHUS IBYX (DYHKITUH.
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OyHKIMSA, 331aHHas TapaMeTpUIecKu, ee quddepeHnpoBaHue.

Oyukuus, 3amaHHas HesiBHO, ee nuddepenuuponanue. [IpousBonHas mokasarenbHO —
CTETIeHHOH (DyHKIIUH.

Teopema ®epma. Teopema Pomns o kopHsx npousBoaHoi. Teopema Jlarpanixka o
KOHEYHBIX NpupaneHusx. Teopema Konm 00 oTHOLIEH UM NpUpaieHu i ABYX (QyHKUIHM.
IIpaBuio JlonuTais pacKpbITHS HEONIPEACICHHOCTEMN.

Boszpacranue, yosiBanue ¢ynkimii. Toukm skcTpemyma. HeoOxommmoe u jpocTtaTouyHOe
YCIIOBHS CYIIECTBOBAHUS JIOKAJIBHOTO 3KCTPEMYyMA.

Hanpapienne BBINYKIOCTHM W TOYKM nepernda rpaguxa Qynkinuu. HeoOxonumoe u
JIOCTaTOYHOE YCIOBHS CYIIECTBOBAHUS TOUKU Ieperuoa.

AcumntoTsl rpaduka ¢yHkuuu. FccnenoBanue rpaduka GyHKIHH.

[Ipumenenue nudpepeHInaNIbHOI0 UCYUCIIEHUS K PEICHUI0 TpodecCHoHaNbHbIX 3a/1a4
[lepBooOpa3zHas u HeonpeAeIeHHbIN HHTETPal.

CBoiicTBa HEOMPEIEIEHHOTO HHTeTpaia. Tabmuila MHTETpaioB.

3aMeHa IepeMeHHON B HeolpeielIeHHOM HHTerpase. MHTerpupoBaHue 1o 4yacTsM.
HHTerpupoBaHue palliOHAIBHBIX (QyHKIUH.

HHTerpupoBaHue npparuoHATbHBIX (QyHKIUH.

HuTerpupoBaHyie TPUTOHOMETPUYECKUX M TPAHCLEHICHTHBIX (GyHKIIUMH.

Omnpenenenne 1 CBOMCTBA ONPEIEICHHOTO UHTErpaa.

®opmyna Hetorona — Jleitbauiia, gopmyna 3aMeHbI IEPEMEHHON ¥ MHTETPUPOBAHUE TIO
4acTsM B OIIPE/ICJICHHOM MHTErpae.

['eomeTpuyeckrue IpUIIOKEHUS ONIPEACIEHHOTO MHTETpaIa.

HecoOcTBeHHBIN HHTETpall ¢ OECKOHEYHBIMHU TTpeielaMi HHTETPUPOBAHH .
HecoOcTBeHHBIN HHTETpal OT HEOTPaHUUCHHOUW (DYHKITUH.

[IpuMeHeHe HHTETPAIbHOTO MCYUCIIEHUS K PEIIEHUI0 TTPOPeCCHOHAIBHBIX 3a/1a4

2 ceMecCTp

Tunossble 3a1aHUA 1)1 KOHTPOJIBHOM PadOTHI:

Haiiti monueiii muddepennnan dz Gynkuun z = arcsinL
Haiitu Bce yacTHBIE TPOM3BOHBIE BTOPOTO TOPsIKA U TIOMHBIN U (epeHiiinan BToporo
nopsiika GyHkuuu Z = Xe”
K nosepxuoctu X° + 2y +3z° = 21 npoBecTH KacaTelbHble TJIOCKOCTH, TapalIeIbHbIe
mwiockoctd X+4y+62—-5=0.
Haiitu npousBoaHyro dyHkuu U = arcSinxy+arccosyz s touke M(1,1/2,0) mo
HaIPaBJICHUIO:
4.1. K rouke N(0,3/2,4).
4.2. T'pamueHta QpyHKIHHU B TOUYKe M.
UccnenoBats GyHKIHIO Z = X° + y° —3Xy Ha OKCTPEMyM.
dxdy

, rne (D):
x24-y2-+1 ( )

IlepeiiTu K HONSAPHBIM KOOPAXHATAM U BBIYUCIIUTH ”
(D)
MOJIYOKPY)KHOCTD Y = \/1—7 nuy=0
BbIYHCIUTL KOOPAMHATHI LIEHTPA TAKECTH (UIYPhI, OTPAaHMYEHHOM THHUAMH
y=x%,y=0,x=4.
BbIYHCINTS ” I zdxdydz , rie (V) orpaHMYeHa KOHMYECKOH TOBEPXHOCTHIO X2 +y2 =2%u

V)
IJIOCKOCTBIO z=2.
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BbraucinTh KpHBOJIMHEHHBIA HHTETPAIT '[(xz - yz)dx +xydy , rie ABC - tomanas,
ABC

coenunstoniasi Touku A(1,1), B(3,4), C(5;:4).

Tunosbie BONPOCHI K IK3AMEHY:

OmpenesnieHne U reoMeTpuyeckass MHTEpIpeTalus (QyHKIUH HECKOJIbKUX MEPEMEHHBIX.
[Ipenen m HENPEPHIBHOCTH PYHKIUH JBYX TIEPEMECHHBIX.

YacTHble IPOU3BOIHBIE PYHKIIUHU HECKOJIIBKUX IIEPEMEHHBIX.

HuddepenunpyemMocts (QyHKUHMM JBYX NepeMeHHbIX. HeoOXoaummble U J0OCTaTOYHBIE
yenoBus quddepeHnpyeMocTd (PyHKIMU JIBYX EPEMEHHBIX.

YacTtHple TpPOM3BOJMHBIC CIOXHOW (GyHKuu. I[lomHas mpow3BomHAasT W TOJHBIN
muddepennnan cnoxubix ¢pyHkiui. [Iponssoanas QyHkiuu, 3a1aHHON HESIBHO.
YacTHble MPOU3BOJHBIE U AU(PPEepEHIINANBI BBICIIMX MTOPSIKOB.

[IpousBoaHas mo HampaBieHuto. ['paguent. KacartenbHas MJIOCKOCTh M HOPMallb K
ITOBEPXHOCTH.

OKcTpeMyMbl (QYHKIMU JBYX INepeMeHHbIX. HeoOxomumoe u [10CTaToOuyHOE YCIIOBUE
JKCTpEMyMa.

ITonsiTe yncioBoro psaaa, ero cxoguMoctu. CBONWCTBA CXOISIMXCS PAIOB.
HeoOxoaumblii pu3HaK CXOAUMOCTH psia. 'apMoHUYecKuil psa.

Ilpu3Hak cpaBHEHHMS CXOAMMOCTM 4YHCIOBOIO psiia ¢ HEOTPHUIATEIBbHBIMH WICHAMU.
[Mpusznak JlamamOepa CXOJUMOCTH HYHCIOBOTO psfa C HEOTPUIATEIBHBIMU YJICHAMH.
HHTerpanpHplii TPU3HAK CXOAMMOCTH YHCIOBOIO psAfa C HEOTPUUATEIBHBIMU YJICHAMM.
Bropoii npu3sHak cpaBHEeHUS, Npru3HaK Komm.

3nakouepenyonmecs psabl. [lpusnak JlefiOnuma. AGCOMIOTHAS U YCIOBHAS CXOJMMOCTh
3HAKOIIEPEMEHHBIX PSAIOB.

Crenennsle psnsl. Teopema Abens. Teopema 0 paguyce CXOJUMOCTH CTETIEHHOIO psija.
TeopeMa 0 BBIUMCICHUU paguyca CXOAUMOCTH CTENEHHOro psiaa. HTepBan cxouMocTu
CTETIIEHHOTO psza.

CpoiicTBa cTeneHHBIX psAaoB. Psanel Maknopena u Teitnopa. Ocratounblii uieH B ¢popme
Jlarpan:xa. Pa3nosxeHrue HEKOTOPBIX JIEMEHTAPHBIX (PYHKUIUH B CTETICHHBIC PSIIIBL.
[TpubnuxKeHHbIE BBIUMCIEHUS C IMOMOLIBIO PSJOB M UX IPUIIOKEHUS AJS pEIIeHUs
npodeccroHaIbHBIX 3a/1a4.

Huddepenunanpapie ypaBHeHUs nepBoro nopsaka. Oouee pemenue. 3agada Konm.
JuddepenninanbHble YpaBHEHUSI C PA3EAIOIMMUCS IEPEMEHHBIMU U IPUBOJSIIECS K
HUM.

OnHopoanble muddepeHInaIbHble YpaBHEHUS U IPUBOAIMECS K HUM.

JluneitHble onHOpoAHbIE MU (depeHIaTbHble ypaBHEeHUsA. CBONCTBA UX PELICHUI.
Jluneiinple HeomHopoaHble AuddepeHIMaTbHbIC ypaBHEHUs. Meroa Bapuanuu
IIPOU3BOJIBHOW TOCTOSIHHOM.

Huddepenuinansuple  ypaBHEHUs B MONHbIX auddepenuunanax. MuTerpupyronmi
MHO>KHUTEb.

JuddepeHninanbHble  ypaBHEHHsI BBICIIMX MOPSAKOB. YacTHbIE cioydal NOHUKEHUS
IIOpsIIKA.

Jluneitneie onmHOponmHble aU(depeHInaNbHbIe yYpaBHEHHsS] BBICIIMX MOPSAKOB C
HOCTOSIHHBIMU KOA(pULIHEHTaMH.

JluneitHbple HeoHOPOIHBIE U depeHIMaTbHbIE YPAaBHEHUs BBICIIMX MOPSIKOB. Metox
BapualllM IPOU3BOJIbHBIX TOCTOSHHBIX. MeToa HeonpeieneHHbIX KO3(PPUIIHEHTOB.
OmnpeneneHue, TEOMETPUYCCKHI CMBICH, CBOMCTBA ABOMHOrO MHTEerpasia. O000ImeHHOe
YCJIOBHE MHTETPUPYEMOCTH (PYHKLIHH.



25.

26.

27.
28.

29.
30.

31.
32.

33.

34.
35.

36.
37.

38.

CBeneHue JBOWHOIO MHTErpajia K IIOBTOPHOMY B Cllydae€ NPAMOYIOJbHOM U
KpUBOJMHEIHOW obOnmactu. CBeleHHE IBOMHOIO MHTErpajga K IOBTOPHOMY B ciydae
001acTH, 3aJaHHOH B MOJIAPHBIX KOOPANHATAX.

3ameHa TmepeMeHHBIX B JIBOMHOM HWHTerpane. Skoowan ¢yHkmuu. [IpeobpasoBanue k
MIOJIAPHBIM KOOpJMHATaM.

['eomeTpuyeckue u PU3NIECKHE TPUIIOKESHHS TBOHHBIX HHTETPAJIOB.

OnpeneneHue, CBOMCTBa TpoitHOTrO MHTErpanga. OO0OIIEHHOE YCIIOBUE HHTETPUPYEMOCTH
GbyHKIUH.

Beranicienue TpoHOTO MHTErpaa.

3amMeHa TMEpeMEHHBIX B TpOHWHOM HHTerpaie. Slkoowan ¢yHkuuu. [IpeobpasoBaHue k
HUIMHAPUYECKUM KoopanHaram. [IpeoOpazoBanue k cepruueckuM KOOpPAWHATAM.
['eomerpuyeckre U GU3MUYecKue MPUIIOKEHUSI TPOMHBIX HHTETPAJIOB.

OmnpezneneHue W CBOWMCTBAa KpUBOJMHEWHOro mHTerpaia 1 pona. ['eomerpudeckuii u
(dusnyeckuii CMbICT KpUBOJIMHEWHOTO HHTErpana 1 poxa.

CBezneHne KpUBOJMHEWHOrO HHTerpaia | poaa K olpeaereHHOMY. Bbruucienue
KpUBOJMHEHHBIX UHTErpajioB 1 posa Juis pa3aIMuHbIX TUIIOB 331aHUs (DyHKIUH.
Omnpenenenue, CBOWCTBA, (M3UUECKUN CMBICI KPUBOJIMHEHHOTO HHTETpaja 2 poJa.
Beluncnenue KpUBOJMHEMHBIX MHTETPajoB 2 poja JJis pa3IUuHbIX THUIIOB 33/1aHUS
¢bynkuuii. KpuBonuHeHbINH HHTErpall O 3aMKHYTOMY KOHTYpY.

CBs13p MEXXIy KpMBOJMHEWHBIMU HHTETpasamu 1 u 2 poga. @opmyna I'puna.
OmnpeneneHue omHOCBs3HOM oOmactu. Teopema 00 YCIOBMM paBEHCTBA HYIIO
KpPUBOJMHEHHOTO MHTErpajsa IO 3aMKHYTOMY KOHTYpy. Tleopema 00 YCIOBHSX
HE3aBMCUMOCTH KPUBOJIMHENHOIO MHTErpalla OT KOHTYpa UHTETPUPOBAHUSL.
['eomerpuyeckue U GU3NUYecKue MPUITOKEHUS KPUBOJIMHEHHBIX MHTETPAJIOB.



