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Tunossble 3a1aHusl )i KOHTPOJIbHOM padoOThI:
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. UccnenoBaTh Ha cxoAMMOCTb UHTErpain 0
TunoBbie BOIIPOCHI K 9K3aMCHY.

1. Yucnossle nocnenoarenbHocTd. Onpenenenye, onepanuy HaJl HUMU. Buabl 4McIoBbIX
nocienosarenbHocTel. [Ipenen nocnenoBaTenbHOCTH. beckoHeuHO Masible 1 OECKOHEYHO
OoupIve mocienoBarenbHOCTH. OCHOBHBIE CBOMCTBA.

2. ®dynkuuu ofHOM mnepeMmeHHOW. CnocoObl 3afaHus, KiIacCUpUKALMS, TpapuKH
AJIEMEHTApHbBIX QYyHKLINH.

3. Ipenen ¢ynkuuu. beckoneuyHo masnble n OeckoHeyHO Oombiuue GyHKMH. Teopemsl o
npenenax QyHKIUH.

4. 1 3ameuaTenbHBIN Npesei, ero NPUIOKEHHs.
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5. Teopema o mpeznene nociaea0BaTeIbHOCTH n
MIPUIIOKEHHUS.

6. HenpepsiBHOCTh PpyHKIMHU. Touku pa3zpbiBa. CBONHCTBA HEMPEPBIBHBIX (PYHKIUIA.

7. CnoxHast u oopaTHast yHKUMH. VX HENPepbIBHOCTb.
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.2 3amMevaTelIbHBIN npeaci, ero

CpaBHeHHE 0€CKOHEYHO MallbIX (YyHKITUH.
[lonsstTne npon3BOAHOW. I'€OMETpUYECKHMI  CMBICI  NPOWU3BOAHOW.  YpaBHEHUS
KacaTeJIbHON M HOpMalu K TpaduKy QyHKIUU.

10. Ilousatue nuddepenuupyemoctu pynkuuu. [Ipasuna nuddepennppoBanus.

11. IIpousBoanas o6patHoi ¢pyHkuuu. [TponsBonHas cnoKHON (YHKLINU.

12. Tlonatue u reomerpuueckuid cMmbicn guddepenumana. IlpaBuna HaxoxaeHUs
mddepeHnnanos.
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[TpousBonusle U auddepenunanst Beiciux nopsakoB. @opmyna JleiiOnuma st n-oi
IIPOM3BOTHON MPOU3BEACHUS NBYX QYHKIUH.

OyHKIWM, 3aJaHHAs TapaMeTpUuecKy, ee auddepeHnnpoBaHue.

OyHKIMA, 3a7aHHas HesBHO, ee auddepennupoBanue. [IponsBomHas mokazaTeabHO —
CTETIEHHON (PYHKIIUH.

Teopema @epma. Teopema Pomnst o kopHsix mnpousBogHoW. Teopema Jlarpamxka o
KOHEUHBIX NpupaineHusx. Teopema Komm 00 oTHOIIEHNN NpUpaIeHuit 1ByX GyHKINH.
[IpaBuno Jlonurans packpbITUS HEOMTPEAEICHHOCTEN.

Bospacranue, yosiBanue gpynkuuii. Toukn skctpemyma. HeoOxoaumoe u 10CTaTouHOE
YCIIOBUS CYIIIECTBOBAHMUS JIOKAIBHOI'O AKCTPEMYyMa.

HanpasieHnue BBINYKJIOCTH M TOYKHM meperuda rpaduxa ¢ynkmuu. HeoOxoaumoe u
JIOCTaTOYHOE YCIJIOBUS CYIIIECTBOBAHMS TOUKH Ieperunoa.

AcumnroTsl rpaduka pyakiun. Mcecnenoanue rpaduka QyHKIHH.

[Ipumenenue audepeHnnaIbHOro HCYUCIEHUS K PeIIeHUI0 TPo(ecCHOHANBHBIX 3aa4
ITepBooOpa3Has U HEONpeAEICHHBIH HHTETpal.

CBoiicTBa HEOMPEEICHHOTO HHTETpaa. Tabiuia HHTETPaioB.

3aMeHa IepeMEHHO! B HEOIIPEIETICHHOM UHTerpasie. IHTerpupoBaHue 1o 4acTsaM.
WuTerpupoBanue paunoHaIbHBIX QYHKIUH.

WuTerpupoBanie HpparoHaIbHBIX (PYHKIHHA.

WuTerpupoBanue TpPUrOHOMETPUYECKUX U TPAHCUEHACHTHBIX (QyHKIUH.

Omnpenenenne U CBOWCTBA ONPEEIIEHHOI0 MHTErpasa.

®opmyna Herotona — JleitOuuia, opmysia 3aMeHbI IEPEMEHHOW U WHTETPUPOBAHUE TIO
4acTsSM B OIPEJEICHHOM HUHTErpalle.

['eomeTpuueckue NpuIoKeHUs ONpeIeICHHOIO HHTeTpaa.

Heco6cTBeHHbIN HHTErpal ¢ 0ECKOHEYHBIMH TMpeJIelaMi HHTETPUPOBAHMUS.
HecoOcTBeHHBIH HHTErpail OT HEOrPAaHUUYEHHON (QYHKIIMH.

[TpruMeHeHne UHTErPaTbHOTO UCYHUCIICHHUS K PELICHUIO TPO(pECCHOHATIBHBIX 3a/1a4
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TumnoBble 3a1aHKsl 1JII KOHTPOJIbHOW PadoThI:

z=arcsin
. 5 Vx2+y?
Haiitu monusiit nuddepennman dz pyHkimm y
HaiiTi Bce yacTHBIE IPON3BOAHBIE BTOPOTO MOPSIIKA U OTHBINA qU(depeHIra; BTOPOro

.
nopsaka GyHkipm Z = X€

*+2y°+32°=21
K nosepxnoctu X T4y *9Z =21 ppopectn kacaTenbHble III0CKOCTH, MapajIeIbHbIE
mrockoctu X4 y+62 —5=0 .

Haiitn nponseoanyio dyaxiuu Y =alCSIN Xy +arcCos ¥z g rouke M(1,1/2,0) mo

HaIpaBJICHUIO:
4.1. K Touke N(0,3/2,4).
4.2. I'panuenta ¢pynkuuu B Touke M.

_ .3 3
Vcenenosats dynkimio Z=X +Y —3XY na skerpemym.

ff dxdy

2, .2
TlepeifT K HONAPHBIM KOOPAMHATAM ¥ BEIuncauts D X +Y *+1 , T1ie DJ:
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nonyokpysxuocts Y= V1= X i y=0
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BBIYHCIMTE KOOPAWHATHI IICHTPA TSHKECTH (DUTYPBI, OTPAaHUIEHHON JTHHUSMH
2
y=x, y=0, x=4

fff zdxdydz

2,22
Boruuciurs Vi , riie (V) orpanudeHa Konuueckoii nosepxuocteio X tY =Z y
IUIOCKOCTBIO Z=2,

f (xz—yz]dx+xydy
Brruucnuts KpUBOIMHEMHBIA HHTErpaJT ABC , rne ABC - nomanas,
coequnstomas Touku A(1,1), B(3.,4), C(5;4).

Tumnosbie BONPOCHI K IK3aAMEHY:

OnpeneneHre U TeOMETpUYECKass WHTEpIpeTanus (PyHKIUA HECKOIBKUX MEPEMECHHBIX.
[Ipenen u HenpepbIBHOCTH QYHKIIUU IBYX IE€PEMEHHBIX.

YacTHble MPOU3BOIHBIC (PYHKIIMU HECKOJIBKIX IEPEMEHHBIX.

HuddepenuupyeMocTb (yHKIUU ABYX IepeMeHHbIX. HeoOXxomumble U JOCTaTOYHBIE
ycioBus AudpepeHnnpyeMocT GyHKIUN ABYX TIEPEMEHHBIX.

YactHble MpoOU3BOJHBIE CIOXHONM (QyHkuuu. [lomHas mnpousBomHAs U MOJHBIM
muddepernnan cnoxubix GyHkuuid. [IponsBoanas ¢GyHKINHU, 331aHHON HESIBHO.
YactHble pou3BoiHbIE U AU(depeHIInabl BHICIIUX MOPSIKOB.

[MpousBomuass mo HampamieHuro. [pamueHt. KacarenpHasi ITUIOCKOCTP M HOPMallb K
MTOBEPXHOCTH.

OkcTpeMyMbl (YHKIUM JBYX IEepeMeHHBIX. HeoOXonmMoe W JO0CTaTOYHOE YCIOBHE
JKCTpEMyMa.

[TonsiTHE YUCIIOBOTO psina, ero cxoaumMocTu. CBOMCTBA CXOMAIIUXCS PSIOB.
Heo6xoaumelIii mpu3HaK CX0AUMOCTH psiaa. ['lapMOHUYECKU psiI.

. HpI/ISHaK CpaBHCHHA CXOAHUMOCTH YHCIIOBOr'o pdaa € HEOTPULATCIIbHBIMU YICHAMMU.

[Tpusnak /lamamOepa CXOJMMOCTH YHUCIOBOTO psifa C HEOTPULATEIbHBIMH YICHAMHU.
WNHuTterpasibHbIil PU3HAK CXOAMMOCTH YHUCIOBOTO psifla ¢ HEOTPUIIATEIIbHBIMU YJICHAMHU.
BTopoii npusnak cpaBHenus, npuzHak Korm.

3nakouepenyrommuecs psasl. [Ipusnak JleiiOauna. AGCONMIOTHAS ¥ yCIIOBHAS CXOJUMOCTh
3HAKOIIEPEMEHHBIX PS/IOB.

Crenennsle psabl. Teopema AbGens. Teopema o pagnyce CXOAUMOCTH CTEIIEHHOTO psija.
Teopema 0 BBIYHCIIEHUU PaJinyca CXOJUMOCTH CTEIIEHHOTro psina. HTepBai cX0quMoCTH
CTENIEHHOTO pAJa.

CaoiicTBa cTeneHHbIX psAaoB. Psapl Maknopena u Teinopa. OcTaTouHbIi WieH B hopme
Jlarpamxa. PaznoskeHue HEKOTOPHIX AIIEMEHTAPHBIX (PYHKIIHIA B CTETICHHBIC PSJIBI.
[TpuOnmkeHHbIe BBIYUCICHHUS C MOMOILIBIO PSIIOB M WX HPUIIOKEHUS IS pElIeHUs
npodecCHOHATBHBIX 3a/1au.

Huddepenunanbupie ypaBHeHHS niepBoro nopsaka. Oomee pemenue. 3amaya Kormm.
JuddepeHnnanbHbpie YpaBHEHHS C Pa3ACIISIONUMUCS IEPEMEHHBIMH U IPUBOISAIINECS K
HUM.

Onnaopoaabie AuddepeHnnanbHbIe YPAaBHEHUS U MPUBOISAIIUECS K HIM.

Jlunetinbie omHopoaHbIe nuddepeHImanpabie ypaBHeHUsA. CBOMCTBA UX PEIICHU.
Jluneitaple  HeomHOpoaHble U depeHIMaTbHbIE ypaBHEHUS. MeToq  Bapuanuu
MIPOU3BOJIBHOM MOCTOSTHHOM.

Huddepenunanbupie  ypaBHEeHHs B TOJHBIX auddepennmanax. MHTerpupyromumit
MHOKUTENb.

JuddepeHnnanpHple  YpaBHEHHS BBICIIMX MOPSIKOB. YacTHbIE cloydyaW TOHMKCHUS
MopsIKa.
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Jlunelinple omHOponaHble aupdepeHlnalbHble YPaBHEHUS BBICIIMX TOPSJIKOB C
MOCTOSIHHBIMH KO3 UITUECHTAMH.
Jlunelinsle HeoHOPOAHBIE MU PEpeHMaTbHbIE YPAaBHEHUSsI BBICIINX MOpsSAKOB. Meton
BapHallly MPOU3BOJILHBIX TIOCTOSIHHBIX. MeTo/1 HeolpeaeaeHHbIX K03 (PHUIIMEHTOB.
Onpenenenue, reOMETPUIECKUIA CMBICH, CBOWCTBa JIBOMHOro MHTerpana. O600meHHoe
YCIIOBHE UHTETPUPYEMOCTH (QYHKIIHH.
CBeneHue [BOMHOIO HHTErpaja K IIOBTOPHOMY B CIydyae MHpPsSMOYTOJBHOM U
KpuBOJMHEHHON oOmactu. CBeleHHE IBOMHOTO MHTETpajia K TOBTOPHOMY B CiIy4ae
00J1aCTH, 33JJaHHOM B MOJISIPHBIX KOOPUHATAX.
3aMeHa NepeMEeHHBIX B JIBOMHOM wHHTerpaiue. fxobuan ¢ynkuuu. IIpeoOpasoBanue K
MOJIIPHBIM KOOPAMHATAM.
I'eomeTpuueckue u puandeckue NPUIIOKEHHs! TBOMHBIX MHTETPaJIOB.
Onpenenenue, cBOWCTBa TpoHOTo HMHTErpana. O000IIeHHOE YCIOBHE HHTETPUPYEMOCTH
GyHKIIH.
Beruucnenue TpoiHOr0O MHTETpaa.
3amMeHa IepeMEHHBbIX B TPOWHOM uHTerpane. Slkobuan ¢ynkuuu. [IpeobpasoBanue K
WIMHAPUYECKUM KoopauHataM. [Ipeobpa3oBanue Kk cepuueckuM KOOpIuHATaM.
I'eomeTpuueckue u puandeckue NPUIOKEHHUs] TPOUHBIX HHTETPAJIOB.

OnpeneneHne M CBONCTBA KPUBOJMHEHHOro mHTEerpasa 1 poma. I'eomerpuueckuil u
¢buznyecKkuil cMbICT KpUBOJIMHEMHOTrO HHTErpana 1 poaa.
Cenenue KpUBOJMHENHOro HHTErpana 1 poma K omnpeaeneHHOMYy. Brruucinenue
KPUBOJIMHEHHBIX UHTETPAJIOB 1 poa JUIsl pa3IUYHbIX TUIIOB 33/1aHus (QyHKIUH.
Onpenenenue, cBONCTBA, GPU3NUECKUN CMBICI KPUBOJIMHEHHOTIO HHTErpasia 2 poja.
Boruncnenne KpUBOJIMHEMHBIX WHTETpalioB 2 poja s Pa3IWyHbIX THUIIOB 33JaHUS
¢byskuuit. KpuBonuHeiHbIi HHTETpa 0 3aMKHYTOMY KOHTYDY.
CBs3p MEXKly KpUBOJIMHEHHBIMUA HHTETpasiaMu 1 u 2 pona. ®opmyna ['puna.
Onpenenenue oOAHOCBA3HOW oOmactu. Teopema 00 yCIOBMM paBEHCTBA HYJIIO
KPUBOJIMHEHHOTO MHTErpajia IO 3aMKHYTOMY KOHTypy. Teopema 00 ycloBusX
HE3aBHCUMOCTH KPUBOJIMHEMHOIO UHTETpaJIa OT KOHTYpa UHTETPUPOBAHMS.
I'eomeTpuueckue u puandeckue NPUIOKEHHUs] KPUBOIMHEHHBIX HHTETPAJIOB.
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