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1 Hesin v 3a1auM U3yYeHU s TUCHMILUIUHBI (MOXYJIA).
1.1 Ilean ocBOeHUS TUCHUILIHHDI.

1.1 Heab AuCHUNIMHBI — HW3yYEHHE TEOPETUUYECKUX OCHOB MAaTEMaTHYECKOTO
aHalM3a, OCBOGHHE METOJ0B HccienoBaHus (QYHKIMA H (opMUpOBaHHE Yy CTYACHTOB
CITIOCOOHOCTH TPUMEHSTH IMOJIYYEHHBIC 3HAHUSA K TOCTPOCHHUIO M aHAIM3y MaTEeMaTHYECKUX
Mojeneil pU3NIecKuX MpoIecCcoB.

1.2 3apauyy AMCHUILIUHBI.

3a1auu OCBOCHUS AUCHUILTUHBI COCTOST B 00Y4E€HUH CTYJCHTOB OCHOBHBIM
MaTEMaTHYECKUM METOJIaM, a TAK)KE B IIPUIIOKEHUH 3TUX METOJOB K PEIICHHIO Pa3JIMYHbIX
3a/1a4 IIPU U3YYECHUHU CIICLMAIIBHBIX JUCLMIUIMH ,a TAK)KE B UX JAJIbHEHUIIECH
npodeCCHOHATIBHOM 1eATEIbHOCTH.

®dopmupoBaHue y CTyJeHTa (DyHIaMEHTaIbHBIX TOHATHI U 3HAHUMN:

° (hopMHUpOBaHKE 3HAHUN O JCHCTBUTEIBHBIX YHCIAX M ONEPalUsIX C JeHCTBUTEIbHBIMU
YHCIIaMU;

. dbopMUpOBaHHE 3HAHUI O CBOMCTBaX MPEICIIOB IOCICIOBATCILHOCTEH M IPEIEIoB
GyHKUMA OHOM U MHOTHX NepeMeHHbIX. OBJIaJIcHHEe METOJaM1 BBIYUCIICHHS TIPEJIETIOB,;

° dbopMUpOBaHWE 3HAHWKW O JIOKAWIBHBIX M TJ00aJbHBIX CBOMCTBaX HEMPEPBIBHBIX
GbyHKIMI OHON U MHOTHX MEPEMEHHBIX;

° (dbopMUpOBaHHE 3HAHHUIA O TIPOU3BOIHBIX, UX TEOMETPUICCKOM U (PU3UYECKOM CMBICIIE,

mubdepeHIMpyeMbIX (QYHKIUAX OJHOW M HECKOJNBbKHUX IMEPEMEHHBIX, a TAaKK€ HABBIKOB HX
MPUMEHEHHUS K UCCIICIOBAHUIO CBOMCTB (DYHKIIMIA U OTHICKAHUIO UX MPHUOIMKEHHBIX 3HAYCHHIA,
. ¢dbopMupoBaHue 3HAHUNW 00 MHTErpUPOBAHUU (YHKIUN OJHOM MU MHOTUX NEPEMEHHBIX,
BKJIFOYAsl ONpEEICHHbIC, KPUBOJMHEWHbBIE, KPATHBIE U IOBEPXHOCTHBIE UHTETPAJIbI; OBJIAICHUS
HaBBIKAMH UX BBIYUCIICHUS U IPUMEHECHHS;

e (opmMupoBaHHE TPEACTaBICHUNH OO0 OCHOBHBIX OJJIEMEHTaX TEOPUU TIOJS, OBIAJCHHE
HaBbIKaMu npuMeHeHus: popmynsl ['puna, Ctokca u Octporpaackoro-I'aycca;

e (opMupoOBaHHE 3HAHUN O YHMCIOBBIX, (DYHKIIMOHAIBHBIX U CTEMEHHBIX psAAaxX, YMEHUH H
HaBBIKOB MCIIOJIB30BaHMS MpecTaBiIeHus QyHKIMI B BUue psaga Teitnopa;

1.3 MecTo AucunjinHbl (MOAyJis) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMabl.
Jucnumiuna «Mamemamuueckuti anmaau3 » OTHOCHTCS K 0a30Boi uacth bioka 1
" IucuuniauHel (Moaynn)" yueOHOro miaHa.
Jnsg  ycmemHoro OCBOEHMs JAaHHOTO IIpeaMeTa CTYIEHTBhl JIOJDKHBI  BIAJETh
MaTeMaTUYECKUMH 3HAHUSMHU B pAMKaX MPOrpamMMbl CPEIHEN IIKOJIbI.
3HaHUsA, TMOJY4YEHHblE TpPU  M3YYEHUH ITOrO  Kypca, HCHONb3YIOTCA B
nudepeHIMaIbHBIX  YPAaBHEHUSX, YPABHEHHSIX MaTEMaTHYECKOW (HU3UKH, IUCKPETHOU
MaTeMaTHKe, MaTEMaTHYECKON JIOTUKE U JIp., a TakKe B (PU3MUECKHUX NUCIUIUIMHAX, TAKUX
KaK OTTHKA, TeOpeTUUYecKas Pu3nKa, MEXaHUKa | JIp.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O0y4YeHHSsI MO JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00Pa30BaTeIbHOI MPOTrPaMMBI.

N3y4yeHnue nanHOW y4eOHOM NUCHIUILTMHBI HAIPAaBICHO HA (GOPMUPOBAHUE Y O0YUIAIOIIHXCS
obmenpodeccnonanbHbix komnereniuit (OTTK1)

No WNunexc Conepxanue B pesynbrare u3ydenus: yaeOHOW AMCHUIUINHBI
. 1; KOMITET | KOMITIETCHIINH (MJIH e€ 00yyJaronmecs J0JKHbI
" | eHuum YacTH) 3HATh ‘ yMeTh ‘ BJIA/IETh




EBKJIMIOBA
POCTPAHCTBA,;
*ToHsITHE
(byHKIIH,
KOMTIO3UITIH
(byHKIIM,
oOpaTHOI
(byHKIHH;
byrKmm,
BaJIAHHOMN
mapaMeTpHIecK
M, HEIBHO U
YpaBHECHUSMH B
MOJISPHBIX
KOOpIWHATAX;
*ompenenenue
npezena
MOCJIeJ0BATENIbH
OCTH u
(byHKIUY, ux
CBOMCTBA;
METOTBI
HaX 0 JICHUS
pezenoB
(byHKIUU OJHOM
17§ MHOTHUX

M Ha MHOXECTBE;
*HaXOOUTh
MPOU3BOIHBIC U
mddepeHnnanb
GyHKumii,;
*HCIOTBH30BATh
FEOMETPUYECKU I
M MEXaHUYECKHUI
CMBICTT
IIPOU3BOJHOMN B
MTPUKJTATHBIX
Bajavax;
MCIIOJIb30BaTh
muddepeHnman
ISt
MPUOINKEHHBIX
BBIYMCIICHUI
BHAYEHUI
yHKuMii;
*TIpOU3BOUTH
MCCIICTOBaHHE
MOBEICHUS
(byHKIHI ¢
MOMOIIIBIO
MPOU3BOTHBIX;
*HAXOINTH

EPEMEHHBIX;

MepBOOOPa3HYIO

Ne WNHupekc Coneprkanue B pesynbrare uzyuenust yueOHON AUCIUTIIIMHBI
KOMIIET | KOMIIETCHIIMH (Uiu e€ o0yJaromuecs: JOIKHbI
AL CHILINK YaCcTH) 3HATh YMeTh BJIaJeTh
1. OIIK-1 | BpajgeHWeM IIMPOKOW [FTEOPETUUYECKHUE [peIiaTh *0a30BBIMU
o0IIell TOJATOTOBKOM (OCHOBBI IIOHATHUH, CTaHIapPTHbIE 3HAHUSMH B
(6a30BBIMU MaTeMaTHYCCKOroBaaun obnactu
SHAHUAMK) Juis [RHAIN32 U MPOU3BOIUTH MaTeMaTUKH U
peleHus CIIOCOOBI X apI:I(l)MeTI/IlIeCKI/Ie €CTECTBEHHBIX
MpAKTHIECKHX 3a7ay B IPAMCHEHHA B eHCTBHS Hal HAYYHBIX
(bu3HuecKux NMEVCTBUTENBHBIM | TUCITUTUTHH
obmacTu
MUCLMIUIMHAX U | YHCIIAMU;
MH(pOPMAIHOHHEIX . |opyrux obmnactsax [Fipou3BOIUTH
CHCTEM M TCXHONIOTUH [0y iy orTepaIIH HAT
*TIoHsATHE (byHKIMAMH,
NeiiCTBUTEILHOTO [yCTAHABIIUBATD UX
gHCJIa, CBOMCTBACBOMCTBA U
orieparuit Hazlszomb rpaduku]
MeCTBUTEIHHBIM [*HAXOUTh
M YKCIIaMU; Mpeemnbl
*OCHOBHBIE HYHCIIOBBIX
MOHSITHS MOCeA0BaTEIbHO
TOTIOJIOTHH cTeil u pyHKUuMI;
MeCTBUTEIBHON [FUCCiIENOBaTh
PsIMO, N-HETPEPBIBHOCTH
MEPHOTO (byHKIMI B TOUKE




JINIA

Hunexc
KOMIIET
EHIINHU

Coneprkanue
KOMIETeHINH (MK e&
YaCcTH)

B pesynbrare uzydeHus: yueOHON AUCIIUTUTMHBI

o0y4aromecs qOJKHBI

3HAThb

yMeTh

BJIaJeTh

*TnoHsTHE
HEIPEPHIBHOCTH
(b yHKITII B
TOYKE W  Ha
MHO>KECTBE,
CBOMCTBA
HETIPEePBIBHBIX
(byHKIMA OHOM
174 MHOTHUX
MepEeMEHHBIX;
*TIOHSATHS
muddepeHuupye
MOCTH (PYHKIIMH,
muddepennmana
, paBUIIa
muddepeHupoB
AHUS,
reoMeTpUYeCKuit
M MEXAHUYECKUU
CMBICTT
MIPOU3BOAHON U
mud depennmana
(OYHKIIUU OJTHOM
74 MHOTHUX
MepPEeMEHHBIX;
*tbopmyiy
Ternopa;
*TIoHsATHE
DKCTpEeMyMa
(yHKIUU OIHOM
17§ MHOTHUX
MepEeMEHHBIX;
TEOpEMBbI 00
MCCIIEIOBAaHUU
byHKIIIHT Ha
DKCTPEMYM;

° TTOHSTHE
nepBOOOpa3zHOH
17§
HEOTPEAECTEHHOT
0 WHTErpama, ux
CBOMCTBA;
OCHOBHBIE
METO,TBI
MHTETPUPOBAHUS
;

*ompeneieHne u
CBOICTBA
MHTerpasa

(bYHKITH 1
HEOIpeIeIEHHBIN

MHTETpaI,
MCIIOJB3YS
OCHOBHEBIE
METO/IbI
MHTETPUPOBAHUS;
*BBIYUCIIATD
OIpeAEIEHHBIN
MHTETpal,
MCTIONB3YS
(hopMyJIBI
HprotoHa-
UleiiOnuIa,
BaMEHY
MEPEMEHHOHN U
MHTETPUPOBAHUE
MO YacTsIM;
*HaXOIUTh
YacTHBIE
MPOU3BOIHBIC U
mud pepeHmanb
(b YHKIIMM MHOTHX
MEePEeMEHHBIX;
*HaXOIUTh
IMOKaJIbHBIA U
YCJIIOBHBII
DKCTPEMYMBI
(YyHKIIMI MHOTHX
MEepPEeMEHHBIX;
HauOoIbIIEE U
HAaUMEHbIIIEee
BHAYCHUS
byHKIUI Ha
KOMITAKTE;
*BBIYUCIIATH
ITBOMHBIC U
TPOMHBIE
MHTETPaJTHI;
*TIPUMEHSATH
MHTETPaTBI
(byHKIMI OqHOH U
MHOTHX
MEPEeMEHHBIX B
FEOMETPHUICCKUX
M PU3NIECKUX
Bajjavax;
*HAXOINTH
KPHUBOJIMHENHBIE




Ne WNHupekc Coneprkanue B pesynbrare uzyuenust yueOHON AUCIUTIIIMHBI
Ly, | KOMIET | KOMIETEHIH (nim eé 00yYaromuecs T0JIKHbBI
SHIUHN 4acTH) 3HaTh yMeTh BJIAJETh
Pumana; 1 IOBEPXHOCTHBIE
MPUITIOKEHUS MHTETpaJIbl U
OIIPEAEIIEHHOTO [IPUMEHSTH UX B
MHTerpasa K [[€OMETPUYECKHUX
reOMETPUUYECKH M (PU3HUECKUX
M U (U3HYECKUM Bajiadyax;
Bajiavam; *HUCII0JIb30BaTh
*ToHsATHE OCHOBHBIE
BOWMHOTO, MOHSITHUSI TEOPUHU
TPOMHOTO oISl U
MHTErpajia; UX [PUMEHSTH
CBOICTBA u (popmyisl ['puHa,
npwioxeHuss K [(OCTporpaackoro
reomerpuyecku U Ctokca B
M U (PU3HYECKUM [F€OMETPUYECKHUX
3aavam; M GU3UYECKUX
*IIOHSTHE Bajadax;
KPUBOJIMHEHHOT [FHAXOIUTh
0 U [CyMMBI YHCIIOBBIX
MOBEPXHOCTHOTO [PSZIOB U
MHTErpajia MCCIIEI0BATh UX
EPBOTO U [CXOJUMOCTb;
BTOPOrO0  poja, [“HaXOIUTh
MX CBOMCTBa U [paJnycC M 00JIaCTh
PUMEHEHUS; CXOJUMOCTHU
*OCHOBHBIE CTEIIEHHOT'O Psja,
MOHSITUS TEOPUU [pa3jiararb
MOJIS; DIIEMEHTapHbIE
*ompenenenue  [(pyHKUUU B
YHMCIIOBOTO Psiia, CTEIIEHHBIE PSbI;
CYMMBI psana, [*IpuUMEHSTh PSbl
CBOMCTBA U B IpUOTMKEHHBIX
pU3HAKU BBIYUCIICHHUSIX U
CXOAMMOCTH OLICHUBATH C
PSIIOB; TOHSITUE [IOMOIIBIO
A0COMOTHOH U (hOPMYIIBI
YCJIIOBHOM Teinopa
CXOAMMOCTH MOTPEIIHOCTb IIPH
psina; 3aMeHe (QYHKIUU
*TIoHsTHE MHOTOYJIEHOM;
(bYHKIIMOHATIEHO
ro psja;
*ornpeeneHne
CTETIEHHOT O
psina, psana
Tennopa,
OCHOBHBIE
Pa3II0KEeHUS

DIIEMEHTAPHBIX




Ne WNHupekc Coneprkanue B pesynbrare uzyuenust yueOHON AUCIUTIIIMHBI
Ly, | KOMUET | KOMIETEHIHH (nmm eé 00yYaromuecs T0JIKHbBI
" | eHnum YacTH) 3HATh yMeTh BJIAJIeTh
(b yHKIII B
CTETICHHBIC
psbL;
OIIK-2 | CriocoObHOCTB *OCHOBHbBIE *UCTIONB3Ys HaBbIKaMU
HCIIOJIb30BATh MOJIOXKCHUS U CHCTEMY 3HaHUH, | IPAKTUIECKOTO
OCHOBHBIC 3aKOHBI PUHIIUIIBI pemarh UCTIOJIb30BaHUS
€CTECTBEHHOHAYYHBIX MATCMATHICCKOTOMPHKIIAHbIC MaTeMaTHYECKU
HCLIAIUIE 5 BHAIN3A, Bajau, X METOJOB K
pOheCCHOHATBHO (buznvecKkyro MPEIIOIAraroIIne PEIHICHUIO
CATEIBHOCTH, CYIIHOCTb MpEIBAPUTEIIbHY | THUIIOBBIX
(byHIaMEHTAIBHBIFO npodeccuoHa
TPUMCHATE — METOMBL iy o ygrnif; MaTeMaTH3aIMI0 | bHBIX 33a7a4
MaTEeMaTHIECKOTO CHTyamm:
axannsa u [EPEBOMTE
MO/JICIIUPOBAHUS, yCIoBue
TCOPECTUYECCKOI'O nu (1)I/IBI/ILICCKOI71
HKCHEPUMEHTAIHHOTO 3ajayd Ha
UCCIICIOBAHHS MaTeMaTHYECKUI
SI3BIK U
MOJTyYECHHBIC
pe3y/bTaThI
MHTEPIPETHPOBAT
b Ha sI3bIKE
MCXOHOM 3aJ1a4u

2. CTpyKTypa U coJepKaHue AUCIHUIUINHBI.

2.1 PacnipeaesieHre TPY10EMKOCTH AUCUMILIMHBI IO BUAaM padoT.

nux

O6mass Tpymo€MKOCTh JUCHUIUIMHBI cocTaBiseT 123au.en. (432 dacos),
pacripeziesieHue 1o BujaM padboT MPEICTaBICHO B TaOIHIIE
(051 cmyoenmos ODO).
Bun yuebnoii paboThl Bcero Cemectpsbl
4acoB (dacer)

1 2

KonTakTHas padora, B TOM 4ncIe: 32 16 | 16

AyIuTOpHBIE 3aHATHS (BCEro) 32 16 | 16

3aHTHS JTEKIIMOHHOTO THIIA 16 8 8

3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, TPAKTHYECKHE 16 5 3

3aHSTHSA)

HNnas koHTaKkTHasA padora:

KonTpouss camoctositenpHoi pabotsl (KCP)

[Tpomexyrounas arrectanus (MKP)

CamocrosiTesbHasi paboTa , B TOM 4HcIe: 200 | 170

[IpopaboTka y4eOHOTro(TEOpETHUECKOTrO MaTepHara) 100 70

BeinosniHeHUe MHAMBUIYaTbHBIX 3aJJaHUI 100 | 100

HO,I[FOTOBKa K TCKYLICMY KOHTPOJIO

KoHTposb: 4 18

[TonroToBKa K SK3aMEHY

OO01mas Tpy10eMKOCTh yac. 432 | 220 | 212




B TOM 4YHCJIe KOHTAKTHASA 32 16 16
pabora
3a4.e 12 6.2 | 58

2.2 CTpyKTYypa IMCHUIUIMHBI:
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTUHBL.
2.1.1.Pa3zienbl TUCIHMILINHEI, H3ydaembie B 1 cemectpe (3aounas popma)

KoanuectBo yacoB
Bueayaur
Ne HaumenoBanue pa3nenos Beero Ays;gsf;ﬂaa OpHyaSI
pabora
J | 113 JIP | CPC
1 2 3 4 5
1. |BBeneuue B anamus. 25105 - - 2
2. |Ilpemen mocien0BaTEILHOCTH. 10,5( 0,5 - - 10
3. |[Ipenen ¢pyHKINM. 20,5| 0,5 1 - 20
4. |HenpepbiBHOCTH DyHKIIUU. 11,5/ 0,5 1 - 10
5. |duddepenumpoBanne GpyHKIMA 0HON IepeMeHHo. | 54 | 2 2 - 50
6. |Heompenen€HHbIil HHTETpaI 64 | 2 2 - 64
7 OnpenenéHHbIi HHTETPAJ, HECOOCTBEHHBIA HHTETPAI, 62 | 2 2 i 58
MPUIIOKEHHUS OTPEICIEHHOT0 UHTEerpaa.
Hmozo no oucyuniune: 220 | 8 8 - 204
2.1.2 Paznienpl AUCHUIUIMHBI, H3y4aeMble BO 2 CEMECTpe
KosmyecTBo yacoB
Ne HauMeHOBAHHE PAsIeIos AynuropHas Bueaynuropnas
aznes Bcero pabota pabota
JI I13 JIP CPC
1 2 3 4 5 6 4
1/OyHKIMK MHOTHX MTEPEMEHHBIX 20 0,5 - 20
2 HMuddepenumpoBanue GpyHKInH 28 1 1 20
MHOTHUX IIEPEMEHHBIX
KpaTHble HHTETpabl U UX 36 1 1 30
TIPHJTOJKCHUS.
4|KpuBosIHENHbIE UHTETPAJIBI. 24 0,5 1 10
5|IloBepXHOCTHBIE MHTETPATIBI. 28 1 1 10
DNIEMEHTHI TEOPHH TTOJIS
UucnoBsle U GyHKIIMOHATIbHBIE 22 2 2 40
PSIBL
7|CTeneHHble psIb. 18 2 2 40
Hmoeo no oucyuniune: 212 8 8 170

[Tpumeuanue: JI — nexuum, [13 — npaxtuueckue 3anHatus / cemuHapslJIP — maGopaTopHble
saasTus, CPC — camocrositenpHas paboTta CTyieHTa

2.3 Conep:kanue pa3ieioB TUCHUILINHBI:
2.3.1 3anaTHda JeKINOHHOT0 THIIA.

HaunmenoBanue ®dopma
No Conepxanue paszzaena
paznena TEKYIIETO




KOHTPOJIS

2

3

4

BBenenue B ananus

[Ipenmer Marematumyeckoro aHanuza. IlonsTu
MHOXECTBa, OIepaluud Haj HUMHU. Jlornueckaj
CUMBOJIUKA.
MouHocTh MHOXKeCTBA. CUETHOCTh PALMOHAJIBHBL]
yucelsl. HecueTHOCTh A€MCTBUTENBHBIX YHUCE.
MHOXECTBO ASHCTBUTEILHBIX YHCEJ, UX CBOMCTBA
AGcomtoTHass BenM4YMHa uyuciaa. MHoOXecTBa H
IIPSIMOM, OKPECTHOCTH.

BepxHsisi u HUXKHSS TpaHU YHUCIOBBIX MHOXECTB
Teopema cyiecTBOBaHUSI BEpXHEH (HUXHEH) IpaHI
YHICIIOBOTO MHO>KECTBA.

[Ipunuun Apxumena. [IpuHIUI BIOKEHHBIX
OTPE3KOB.

Oo6miee nousaTue GyHKIUH (0TOOPAKESHHUS).
Komnosunus ¢pyukmuii. O6patHas GyHKIuS.
Uucnossie pyHKIMU. OCHOBHBIC 2JICMCHTAPHBIC
(GyHKIIUH, UX CBOWCTBA U TpaUKU.

OyHKIIMHU, 33/IaHHBIE HESBHO, MapaMeTPUUYECKUMHU
YPaBHEHUSMHU U YPaBHEHUSMU B MOJISPHBIX
KOOp/JMHATAX.

OO6cyxaeHue
JIOMAIIIHETO
3aJaHHA..
Komnoxsuym

[Ipenen
MOCJIeI0BATEIbHOCTH.

Ornpenenenue npezena nociae0BaTeIbHOCTH.
CBOMCTBa CXOISIIEHCS ITOCIEN0BATEILHOCTH:
€MHCTBEHHOCTH Ipe/ielia, OTPAaHUYCHHOCTh
CXOJSIIEHCS TTOCIIEA0BATEIIFHOCTH.
beckoneuHo mMaibie 1 OECKOHEYHO OOJIBIITNE
MOCJIEI0BATEILHOCTH.
Apudmerrdeckue ornepanuu HaJl CXOIAIAMUCS
MocaeIoBaTeIbHOCTIMH. CBOMCTBA CXOAAIICHCS
TOCJIeI0BATEILHOCTH, CBSI3AHHBIC C HEPABEHCTBAMHU
[Ipenen MOHOTOHHOM MTOCHEAOBATENBHOCTH. Huco
«e». [IpuHIUT CTATUBAIOIIUXCS OTPE3KOB.
[ToanocnenoBaTeNbHOCTU U YACTUYHBIE MTPEEIIBI
YHCI0BOH MmocieaoBaTenbHOCTH. JlemMa bonbiiano-
Beiiepurpacca.
dyH/1aMEHTAIIbHBIE TIOCTIEIOBATEIHHOCTH.
Kpurepuit Ko cxogumoctu yncioBoi
MOCJIEJOBATEIHLHOCTH.

OO6cyxaeHue
JOMAILIHETO
3aJlaHusl..
Konnoksuym.

IIpenen ¢pynkuuu.

[Tonsarue npenena ¢pynkuuu. Paznuyunsie
ONpeIeeHUs Ipeaena.

beckoneuHo Mainble U OECKOHEYHO OOoJIbIINe
¢dbynkmun. CBoMCTBA MTPeAeioB (DYHKITHIA.
Apudmerndeckue onepanuu Haa QyHKIUSIMH,
nMerouMu npezensl. CBoiicTBa nmpenena pyHKIuu,
CBsA3aHHBIC C HepaBeHCTBaMu. lIpenen komnozuuuu
¢bynxuii. [Ipeaensl MOHOTOHHBIX (PYHKIIHH.
Kpurepunii Kommu cymecrBoBanus npezena GyHKIUH
[TepBrIii 3aMedaTenbHbIN TPEAET U €r0 CIEACTBHUS.

BTopoli 3aMeyaTenbHblii NPeell U €ro CIEICTBUS.

YcrHble
OTIPOCHI.
Konnoksuym.




HenpepbiBHOCTH
byHKINN.

[TonsiTre HenpepbIBHOCTH (QYHKIIMHU B TOUKE.
JlokanbHbIE CBOMCTBA HENIPEPHIBHBIX (DYHKIINH,
HEMpPEephIBHBIX B TOUKE. TOYKH pa3phiBa (PYHKIIHU.
HenpepbIBHOCT OCHOBHBIX 3JIEMEHTaPHbIX
byHKIHA.
CoiicTBa (yHKINH, HETTPEPHIBHBIX HA OTPE3KE.
Teopema bonbiiano-Komm (0 mpoMeKyTouHOM
3HaueHuu QyHknun). Ciaencreue Teopemsl. [lepBas
Teopema Beiiepmtpacca (00 orpaHH4eHHOCTH
¢ynkuun). Bropas reopema Beiiepmtpacca (o
JTOCTUXEHUH (PYHKLIHEH SKCTpeMalbHbIX 3HAUCHUN ).
Cpasuenue ¢pynknuii. O — cumBonuka. TeopeMsl 00
SKBHUBAJIEHTHBIX QyHKIMAX. CpaBHEHHE
0ECKOHEYHO MaJIbIX (PYHKIIUH.

VYcrHbIe
OTPOCHI.
Komnoksuym.

HuddepennmpoBanne
byHKIUI oHOU
MepeMEHHON

Onpenenenue Npou3BOIHOM, €€ TEOMETPUUECKUHN U
MeXaHUYeCKUi cMbIca. OTHOCTOPOHHUE U
OeckoHeUYHbIe TPOU3BOIHbIC. Ta0mHIIa MPOU3BOTHBIX
OCHOBHBIX JJIEMEHTAPHBIX (QYHKIINH.
Huddepennnan pynkuuu. ['eometpuyeckuii u
¢usnueckuii cmuich nuddepenimana
[IpaBuna guddepeHnupoBaHus.
[IpousBoaHas 0OpaTHON QYHKIUH, QYHKIIHH,
3aJlaHHOM HEesCHO U MapaMmeTpuuecku. Tabmuna
IIPOU3BOJIHBIX OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIUI.
[IpousBoaHas KOMIO3UIMH (PYHKIIUH.
WNuBapuanTHOCTH (hopMBI TIepBoro quddepeHmmana.
[IpousBonubie u AuQdepeHnatsbl BEICIINX
nopsiakoB. JnddepeHuans BEICIIMX TOPSIAKOB OT
CJIO’KHBIX (DYHKLIMH.
Teopembl ®epma, Poms, Jlarpanxka, Komm.
[IpaBuno JlonuTans packpbITUs HEONPEAECIEHHOCTEN
Mtuorounen Teitnopa u popmyna Teitnopa
muddepeHpyeMoit GyHKIMHU, pa3InyHble (GOPMBI
3aMMcy 0CTaTovHoro uieHa. [Ipumenenus Gopmynbl
Tennopa K HAX0XKIACHUIO IPEAEIIOB U 3HAUCHU I
GbyHKIH.
Uccnenoanue GhyHKIMIMA: YCIOBHUS TMOCTOSHCTBA U
MOHOTOHHOCTH; 3KCTPEMYMBI, HaIllpaBJICHUE
BBINYKJIOCTH Ipaduika GyHKIH, TOUKH Ieperunoa,
ACUMIITOTHI.

DKcTpeMallbHbIE 3HaUeHUs (PYHKIIMU Ha OTPE3KE.

VYcrHble
OIIPOCHI.
Konnoksuym.

Heonpenenennsrit
WHTErpall.

[TepBooOpasnas GyHKIIMM U HEOTIPEACTIECHHBII
UHTerpa, cBoiicTBa. Tabmuiia Heonpe eeHHbBIX
WHTETPajOB OCHOBHBIX JIEMEHTaPHbBIX (PYHKIIHH.
OCHOBHBIE METOBI UHTETPUPOBAHUS: 3aMEHA
MEPEMEHHOT 0, HHTETPUPOBAHHE 10 YaCTSIM.
[IpocTeie qpobu U X UHTETPUPOBAHHUE.
Pa3noxxeHnue pannoHalbHON QYHKIIMM HA TIPOCTHIE
npobu. uTerpupoBanne panoHaIbHBIX (YHKIUH.
WNHTerpupoBanre uppaloHaIbHbIX QYHKIIUH.

HHTerpupoBanre TPUrOHOMETPUIECKUX U

VY cTHBIE ONPOCHI




TUTIEPOOTNYECKUX (YHKITAMN.

OrnpenenéHubIi
HMHTETpal U ero
MIPHIIOKEHU,
HECOOCTBEHHBIN
WHTETpall.

3anauu, NPUBOJAIIME K TIOHATUIO ONPEIEIIEHHOTO
nHrterpana. [Tonsitue onpeneneHHOro HHTErpana.
Heo6xoaumoe ycnoBue uHTerpupyeMoct. CyMMBbI
JapOy u ux cBOWCTBA.

Kpurepuit uarerpupyemoctu o Pumany. Kitaccsr
HUHTETPUPYEMBIX (QYHKITHIA.

WNHTerpan ¢ nepeMeHHbIM BEPXHUM IIPEAEITIOM.
®dopmyna Herotona — JleliOnuna.

[onsarue nnuuel kpuBoi. Juddepenman gyru
rJ1aJKoM KpUBOW. BeluncieHue IJIMHbI IyTH C
MIOMOILBIO ONPEEICHHOr0 HHTETpaa.

[TonsTHE MIomanu MmI0CcKol GUrypsl. Beipaxkenue
IJIOIAI UHTErPAJIOM.

[TonsiTHE 0OBbEMA IPOCTPAHCTBEHHOM 00J1aCTH.
Brruncnenmne o6beMa Tenna ¢ MOMOIIBIO MOMEPEYHBIX
ceueHnii. OObeM Tena BpaieHus. Beraucnenue
IJI0111aJIeH TOBEPXHOCTEN BpaIllCHMUS.

[IpunoxxeHue onpeneneHHOro NHTErpana K 3aaadyam
¢usuku. HecobcTBeHHBIC HHTETpaibl. IHTErpass: ¢
OeckoHEeUHbIMU IIpenenamMu. HTerpansl ot
HeorpaHndeHHbIX pyHKwiA. [Tpu3Haku cpaBHEHUS
1 HEKOTOPbIE YCIIOBUS UX CXOJIUMOCTH.

VY cTHBIE ONIPOCHI

DYHKIIMM MHOTUX
MEePEMEHHBIX

JIuneitnoe npocrpanctso R™. Hopma, cxoaumocTts
[IOCJIEZI0BATENBHOCTU TOYEK. OTKpPBIThIE U
3aMKHYTbI€ MHOYKECTBA, UX CBOMCTBA, OKPECTHOCTH.
BemecTBeHHas pyHKIMS IBYyX NEPEMEHHBIX U €€
rpaduk, THHUM YpOoBHSA. J[BOWHBIE U TOBTOPHBIE
npeaensl. [Ipenen GpyHKIIMM MHOTHUX TIEPEMEHHBIX,
HEIPEPBIBHOCTG.

JlokanbHbIE CBOMCTBA HETIPEPHIBHBIX (QYHKIUH.
CaoiicTBa (yHKIHI, HEMTPEPHIBHBIX HA KOMITAKTE.

VY cTHBIE ONIPOCHI

Huddepenumponanue
(GyHKIMH MHOTHX
MIEPEMEHHBIX

YacTHble MPOU3BOIHbIE U YacTHbIE U depeHIrabl
(YHKIIMN MHOTHX NT€PEMEHHBIX.
HuddepeHunpyeMocTb PYHKIIMU MHOTHUX
nepeMeHHbIX. [loaHbIl quddepennman.
['eomeTpuyeckuii CMbICT YaCTHOM MTPOU3BOJAHOMN U
nosHoro auddepennnana. KacarenbHas miockocTh
1 HOpMaJlb K IIOBEPXHOCTH.

Heo6xoauMoe u 10cTaTOYHOE YCIIOBHE
muddeperuupyemMocty. JlocraTouHoe ycioBue

(G pepeHIPYEMOCTH.

[IpousBonHas cnoxHoi ¢pyHKIMH. IHBapuaHTHOCTH
¢dopmbI iepBoro auddepeHuaa.

[IpousBonHas o HampasiieHUto. [ paaueHt.
IIpouzBoanbie U U hepeHIaIbl BEICIINX
MOPSAZIKOB. Y CIIOBUSI PABEHCTBA BTOPHIX
npou3BoaHbIX. Popmyna Teitnopa GyHKIIMNM MHOTHX
MEPEMEHHBIX.

JlokabHbIN SKCTpeMYM (YHKIIMHA MHOTHX

VY cTHBIE ONPOCHI




nepeMeHHbIX. HeoOxonumoe yciioBre sKCTpeMyMa.
JlocTaTouHbIE YCIOBHS JIOKAIBHOTO SKCTPEMYMA.
Beruuciienue npousBoAHbBIX GYHKINH, 3alaHHBIX
HESIBHO.

[Tonsarue 06 ycioBHOM 3KkcTpeMyme. Merton
HEOIIPEEIICHHBIX MHOXUTENEeH Jlarpanika.
HaxoxaeHnne HanOOJbIIEr0 M HAUMEHBILETO
3Ha4eHUsl PYHKIHUN Ha KOMITAKTe.

10.

Kpatusie unTerpanst
U UX TPUIIOKECHHUSL.

3anauyu, IpUBOASAILNE K IIOHATHIO IBOMHOTO
uHTerpana. OnpeneneHyue ABOMHOrO UHTErpaa.
Cymmsl JlapOy. YcoBus CyliecTBOBAHUS JBOHHOTO
nHTerpana. CBONCTBA IBOMHBIX UHTETPAJIOB.
CBezneHue NIBOMHOrO UHTErpalla K IOBTOPHOMY B
Cly4dae NpsIMOYTOJIbHOM U KPUBOJIUHEWHOU
o0racTtei.

DNEeMEHT IO B KPUBOJIMHEWHBIX KOOpJUHATAX
3amMeHa NepeMEHHbBIX B JBOITHOM MHTETpae.
[TonsipHbIE KOOPAUHATEL.

TpoliHble UHTErpajbl U UX BbIUKUCIECHUE. 3aMEeHa
IIEPEMEHHBIX B TPOMHOM MHTETpAJIE.
Hunuaapudeckue u chepruueckre KOOpAMHATHI.
[IpumeHeHne KpaTHBIX MHTErPajIOB K PEIICHUIO
TeOMETPUUYECKUX M (PU3UUECKHX 3a]ay.

YcTHbIE ONPOCHI

11.

Kpusosnuelinbie
WHTETPAaJIbI.

Kpuonuneiinpie uaterpans! |-ro u 2-ro poaa, ux
CBOMCTBA. [ €OMETPUYECKUI CMBICI KPUBOJIUHENHOT(
unTerpana l-ro pona.

CBsi3b MeX 1y KPUBOJMHEHHBIMU UHTETpasiaMu 1-ro
1 2-ro pona. CriocoObI cBeIeHUsT KPUBOJIMHEHHBIX
WHTETPAJIOB K ONPEACIIEHHBIM HHTErPaJIaM.
®opwmyia ['puHa. Y cnoBus HE3aBUCUMOCTH
KPUBOJIMHEWHOI'O MHTErpajia 2-ro poja oT MyTu
unTerpuposanus. Ciaydail noiaHoro auddepeHnnana)
[TepBooOpa3Has 1ist MOABIHTETPATBHOTO BhIPAKECHH S
P(x, y)dx+Q(x, y)dy . Pabora cuinoBoro mnouis.
Brruucnenue mioniaan ¢ noMomblO KPUBOJIUHEHHBIY
WHTETPAJIOB.

VY cTHBIE ONIPOCHI

12.

IToBepxHOCTHBIE
WHTErPAJIbI.
DNEMEHTBI TEOPUU
TIOJISt

ITonsATHE II1aKOM MOBEPXHOCTU. BEKTOPHO-
napaMmerpuyueckas popma 3a1aHus MOBEPXHOCTH.
KacarenbHast IIocKoCTh 1 HOpMaJb K IOBEPXHOCTH.
[Inomane moBepxHocTh. [I0BEpXHOCTHBIE UHTETPAIH
I-ro posa u ux cBoMCTBA.

JIBycTOpOHHUME TOBEPXHOCTH. OpHEHTALMS
MOBEPXHOCTHU M BBIOOP cTOpoHBI. Hampapmnstomue
KOCHHYChI HOpMasH. [loBepXHOCTHBIE HHTETpaJIbI 2-
ro poja 1 ux cBoiicrea. CriocoObl cBeACHUS
ITOBEPXHOCTHBIX HHTETPAJIOB K IBOWHBIM
HHTErpaJiaM.

Porop, nuseprennms, nupkyasanus. Popmysisl
Croxkca u Octporpajckoro-I'aycca B BEKTOpHOU
dbopwme.

IToTok BekTOpa 4epe3 MOBEPXHOCTD. Y CIIOBUS

MOTCHIHAJIBHOCTU BEKTOPHOTO IMOJIA B

Y cTHBIE ONIPOCHI




MIPOCTPAHCTBE.

13.

YucnoBble U
(GyHKIIMOHATIBHBIE
PAIBL

Yucnosoii psa. OnpeneneHue CyMMBI psa.
HeoOxonumoe ycioBue cxoauMocTH psaa. Psn
F€OMETPUYECKOMN ITPOTrPECCUH.

CaoiicTBa cxongmuxcs psiioB. Kpurepuii
CXOJIMMOCTH Psijia C HEOTPUIIATEIIbHBIMU YJICHAMMU.
[Ipu3Haky cX0IMMOCTH PSIIOB: CPaBHEHMS,
Hanam6epa u Komn. MHTErpanbHelil npu3Hak
cxoauMocTd. OO0O0IIEHHBI TAPMOHUYECKUH PSIT U
€ro CXOJAUMOCTb.

3HakonepeMeHHbIe psiabl. [loHATHE a0COMIOTHOM 1
ycioBHOM cxoaumoctu. [Ipu3nak Jleiouuna.
[TonsiTHE PYHKIMOHAIBHOTO PSAJa, €TO0 CYMMBI.
PaBHOMepHas cxonumocts. [Tpusnak BeliepmTpacca
paBHOMEPHOU cxoauMOocTH. CBOMCTBA paBHOMEPHO
CXOISIIMXCS PYHKIIMOHATBHBIX PSIOB.

Y cTHBIE OIIPOCHI

14.

CreneHHBIE pAAbL.

Crenennsle psaabl. Pannyc u nHTEpBai cCXoauMOCTH
creneHHoro psana. Auddepenunpopanue u
HMHTETPUPOBAHUE CTETICHHBIX PSIOB.

Psanet Teitnopa u MaknopeHna. CTeneHHbIe psabl

OCHOBHBIX DJIEMEHTAPHBIX (QYHKIHUiL: e”, sin x,
COS X, (1+x)", In(1+x).
Hcnonb3oBanue pa3noxeHust PyHKIHUU B psij

Teitnopa B mpuOIMKEHHBIX BEIYUCICHUSX U IPU
BBIYHCIICHUY MPEACIOB PYHKIIHH.

YcrHbBIE OITPOCHI

2.3.2 llpakTHYeCK

HE 3aHATHUSA.

HaunmenoBaunue
pasznena

TemaTuka NpakTUYECKUX 3aHATUN
(cemuHapoB)

dopma
TEKYLIETO
KOHTPOJIA

2

3

4

BBenenue B ananms.

Oneparnyu HaJl MHOECTBaMHU.
MaTreMaTH4ecKol nHAyKuuu. buaom HeroToHa.
Komnozunus ¢ynkuuit. O6patHas GyHKIUS.
OcHOBHBIE 2JIEMEHTapHbIE (DYHKITHH, UX CBOWCTBA H
rpaduku. Komnosunus ¢pyHkuuii, ooparHas
GbyHKIMSA, QYHKIMH, 3aJaHHbIE HESBHO,
napaMeTpU4YeCKUMHU YPAaBHEHUSMHU U YPaBHEHUSIMU
B TIOJISIPHBIX KOOPJIMHATAX, TUIEPOOTHYECKIE
(GyHKIINHU, UX CBOMCTBA OCTPOCHHUE TPaPHKOB.
BepxHsist 1 HOKHSISI TpaHu (QYHKITUH.

MertojPemnienne 3agau.

KonTponbHas
pabora 1.

IIpenen
IIOCJIEZJOBATEIBHOCTH.

Brrunciienue npezena nocuea0BaTeIbHOCTEN.
Apudmerndeckue ornepanuu HaJ CXOIITUAMUCS
MOCIIEA0BATENBHOCTMU. BpIuncClieHNE TPEEIoB
MOCIE0BATEIBHOCTEN C TOMOIIBIO MPUHITUTIA
CXOAUMOCTH MOHOTOHHOM IOCIEI0BATESIILHOCTH.
YacTruHbIe NPEEbl YUCIOBOU
MOCIEA0BATEIbHOCTH. BEpXHUI U HUKHUUN ITPEIEIIbI

Pemienue 3agau.
KoHntponbHas
pabora 1.

IIpenen ¢pynkuuu.

TexHuKa BHIYMCIIEHUS MPEEIoB QyHKINUN

(packpbITHE HEOTPEIeIEHHOCTEH, 3aMeHa

Pemenue 3agau.
KontponbHas




TIEPEMEHHOTO TP BBIUMCICHUH TIPEIeNa). pabora 2.
Hcnonbs3oBanue 3amevaTesbHbIX MPEIEIOB NpU
BBIUHCIICHUH MPEIETIOB.
Brruucnenus npenenoB GyHKIUN C TOMOIIBIO
ACUMIITOTHYECKUX (OPMYIT U TEOpeM 00
SKBUBAJICHTHBIX ()YHKITUSX.
[Ipenenst MoHOTOHHBIX PpyHKIUH. [1epBbIii
3aMeyaTeNbHbIN Ipeiesl U U €T0 CJICICTBUS.
Btopoii 3ameuarensubie npenen CrencrBus
BTOPOT0 3aMeyaTesIbHOro npesaena. CpaBHeHUE

GYHKIHA.
HenpepsiBHocts  |MccnenoBanue ¢pyHKunMM Ha HenmpepbIBHOCTH. Touku| OOcyxaenue
GyHKLIUU. pa3pbiBa QyHKIUH, UX KIIacCU(UKALUA. JIOMAIHETO
Knaccudukanus Touek paspoiBa. JIokaabHbIE 3aJaHus.
CBOMCTBA HENPEPHIBHBIX (DYHKIIUMN. KonTtponbHas
CpoiicTBa (hyHKINH, HETIPEPHIBHBIX HA OTPE3KE. pabora 2.
Huddepenunponanue Haxoxaenne npous3BoaHOM GyHKINHU, 38 JaHHON Pemenue 3agay.
GyHKIMH OJHON  |IBHO, UCTIONB3Ys TNpaBmiia auddepeHnnpoBaHms. Kontponbnas
IIEPEMEHHOM. HaxoxxaeHue npon3BoiHON oOpaTHON (yHKLNHY, pabora 2.

(GbyHKINH, 3alaHHON TTapaMeTPUUYECKH U HESIBHO,
muddepernmana GyHKIIH.

Pemenne 3ama4d npukiaqHOro xapakrepa, ¢
HCIOJIb30BAHUEM F€OMETPUYECKOT0 U (PU3HUECKOTO
CMBICIIa TIPOU3BOTHON U MU epeHImana.
HaxoxxaeHue npou3BoHbIX U AU depennnanon
BBICUIUX MOPSKOB.

IIpaBuiio JlonuTans packpbITHs HEONIPEAEIEHHOCTEN
[Ipumenenust popmyinsl Teisiopa k HAXOXKACHUIO
MIPECIIOB U 3HAYCHUN (PYHKITHIA.

HccnenoBanue QyHKIMHA ¢ TOMOIIBIO MPOU3BOJHOM.

Heomnpenenenuslii  [Boruucienne nHTErpanos (3aMeHa EPEMEHHOTO, Ob6cyxnenue
WHTETrpall. UHTErpHpoBaHue 1o yactsiM). IHTerpupoBanue JIOMAITHETO
palMOHANBHBIX, UPPALUOHATBHBIX, 3a7aHus.
TPUTOHOMETPUYECKUX U TUTIEPOOTUIECKUX
GbyHKIHUH.

OnpenenéHupiii  |[BbrunciieHue onpeeneHHOro HHTerpaia no Gopmyse O6cyxaeHne
unTerpan u ero  |Herorona-JleiGuuua. JIOMAIITHETO
[IPUIIOKEHN, MeTo/1 3aMeHBI IEPEMEHHOIN U HHTETPUPOBAHUSI IO 3a1aHMS.

HecoGCTBeH b | 1ACTAM B onpevz[enéHHOM HHTErpae. Brruuncienue
HHTErpa. JUTMHBI KPUBOM, TUTOIA U IIOCKOW UTyphI, 00beMa

TeJa C IIOMOIIIBIO TIOTIEPETHBIX CEUCHUH, 00heMa Tela
BpalIeHUs, IIIOMIAIeH TOBEPXHOCTEH BpalllCHUSI.
[IpuMeHeHre OIpeIeIICHHOr0 HHTErpaia K (PU3HYECKUM
3a;adaM. Berarcienrne HeCOOCTBEHHBIX HHTETPAJIOB.
[Ipu3Haku cpaBHEHUS U HEKOTOPBIE YCIOBUSA

CXO0AUMOCTH HECOOCTBEHHBIX HWHTETPaJioB.

®yHkuMM MHOTUX |BemiecTBeHHas QyHKIMS JBYX NEepeMEHHBIX U ee | PemeHue 3anau.
IIEPEMEHHBIX. rpaduK, IMHUK ypOoBHs. Beruncienue qBOMHBIX U

MTOBTOPHBIX MpeeNIoB. Haxoxnenue obnacrei

onpezeneHus QyHKIUA MHOTHX IIEPEMEHHBIX, TUHUH 1




HOBEPXHOCTEH YPOBHS, MpeJielia, HCCIeI0BaHIE Ha
HENPEPHIBHOCTh (PYHKIIUM MHOTUX EPEMEHHBIX.

HuddepennupoBanne
(GyHKIUH MHOTHX
NIEPEMCHHBIX.

HaxoxzaeHne 4acTHBIX IPOU3BOIHBIX U
muddepeHranoB GyHKIUNA MHOTUX TEPEMEHHBIX.
[IpousBoHas cioxxHol ¢hyHKIMKH. IHBapHaHTHOCTH
¢dhopmel iepBoro nuddepenimana. Beraucnenue
MIPOU3BOJIHBIX (YHKIIHH, 3aJaHHBIX HESIBHO.
HaxoxzeHue npon3BoHOM 110 HAIIPABIICHUIO,
rpagueHTa pyHKIUH.

Brruncnenue npou3BoaHbIX U AUQPEpeHIINATOB
BBICIIUX TOPSAKOB.

OKkeTpeMyM (QYHKIIMM MHOTHX TIEPEMEHHBIX.
HaxoxzaeHue ycioBHOTo 3KCTpeEMyMa METOJI0M
HEOIIPENEIICHHBIX MHOXUTENEeH Jlarpanixa.
Haxoxxnenne HanOOJBIIETO W HAUMEHBINETO
3Ha4YeHUs1 QYHKIUN HA KOMITAKTe.

Pemrenue 3agau.

10.

Kpartnsle unTerpansl
U UX NPUIOKEHHUS

Briurciienue 1BOMHBIX HHTETPAJIOB. Caenenue
JIBOMHOTO MHTErpaja K MIOBTOPHOMY B CiIy4yae
MPSIMOYTOJIBHON M KPUBOJIMHEHHON 00JIacTe.
3aMeHa nmepeMeHHbIX B IBOWHOM HHTerpane. [lonspHbie
KOOpJAUHATBHI.

TpoliHble UHTErpajbl U X BbIUHUCIECHUE. 3aMEHa
IIEPEMEHHBIX B TPOMHOM MHTETpAJIE.
Hunuaapudeckue u chepruueckre KOOpAMHATHI.
[Ipumenenne KpaTHBIX UHTErPAJIOB K PELIEHUIO
TE€OMETPHUECKUX U (PU3UUECKUX 3a]1ad.

Permenue 3agay.

11.

KpuBonunuelinsie
UHTETpaJIbl.

Boluncnenne KpuBOIMHENHBIX HHTEIPAIIOB IIEPBOTO
1 BTOPOTO poAaa. Beruncienne KpuBOJIMHENHBIX
MHTETPajJoB BTOPOIO PO/ia C MOMOIIBIO (POPMYIIBI
I'puna. YcnoBus HE3aBUCUMOCTH KPUBOJIMHENHOTO
HHTErpajia BTOpOro pojaa OT IIyTH UHTETPUPOBAHMUSL.
Haxoxnaenue nepBoodpazHoit s
MOABIHTETPAIBHOTO BBIPAKECHUS

P(x, y)dx +Q(X, y)dy . Beraucnenue paboTb

CHJIOBOTO MoJIsl. Beranciaenue mIomaan ¢ IOMOIIbIO
KpHBOJ’IHHCﬁHHX HHTCTPaJIOB.

Pemenue 3agay.

12.

IToBepxHOCTHBIE
WHTETpaJIbI.
DIIEMEHTHI TEOPUU
TOJIS.

Beruncnenue mioniaau mNoBeEpXHOCTH.
IToBepxHOCTHBIE HHTETpabI |-T0 poja u ux
CBOICTBA.

IloBepxHOCTHBIE HHTETrPaIbl 2-TO POJa U UX
cBoiicTBa. CriocoObl CBe/IEHUSI TOBEPXHOCTHBIX
HMHTETPAJIOB K IBOMHBIM UHTETpajaMm.

Porop, nuseprennus, nupkyasanus. Popmyssl
Croxkca u Octporpajckoro-I'aycca B BEKTOpHOU
dbopwme.

[ToTok BekTOpa Yepe3 MOBEPXHOCTh. Y CIIOBHS
MTOTEHIIMATIBHOCTH BEKTOPHOTO MOJIS B
IIPOCTPAHCTBE.

Permenue 3amay.




13.

Yucnossle U
(GyHKINOHATBHBIE
PSLIIBL

HeoOxonumoe ycroBue cXOAUMOCTH psija.
HccnenoBanue cXoIMMOCTH PSIOB €
MOJIOKUTETIbHBIMU WiieHaMH. HaxoxxaeHune cymmbl
psna.

3HakonepemMeHHbIe psiabl. [loHATHE a0COMIOTHOM 1
ycioBHOM cxoaumoctu. [pusnak Jleiiouuna.
HccnenoBanue cXoauMOCTH (YHKIMOHATBHOTO

psana.

Pemrenue 3amau.

14.

CreneHHbIe PSABL.

HaxoxneHnue paguyca U HHTEpBala CXOIUMOCTH
CTENEHHOI0 PsJia, 00JaCTH CXOIUMOCTH.

Psanwr Telinopa u Maknopena. Paznoxxenue QyHKIuii
B CTEIICHHBIC PAIBL.

Hcnonb3oBaHue paznoxeHus QyHKIHUU B P
Teiinopa B npuOIMKEHHBIX BBIYUCICHUAX U TIPU
BBIUMCIICHUH TIPEIEIIOB (QYHKIINH.

Pemenue 3anay.

2.3.3 JlaboparopHbie 3aHsaTHsA. He ipe1ycMOTpEHEI.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
KypcoBble paboTbl HE IPEYCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4YaIIUXCS M0 TUCHHILINHE (MOYJIIO).

1 cemecTp
[TepeueHp yueOHO-METOIHUECKOTO 00ECIIEYCHUS TUCIIUTLTHHBI
Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
1 Beenenue B ananmms. |1 [1]- [3] (u3 criucka 5.1) [1] (u3 crwicka 5.2)
2 [Mpenen [1]- [3] (u3 criucka 5.1). [1], [2] (13 criucka 5.2)
MIOCJIEOBATEIbHOCTH.
3 [penen pynxiuu.  |[1], [2], [4] (u3 criucka 5.1) [1], [2] (u3 cnincka 5.2)
4 HenpepsiBHOCTB [1], [2], [4] (w3 cnmcka 5.1) [1], [2] (13 criucka 5.2)
byHKIHH.
5 |duddepentuposanue |[1], [2], [4] (u3 criucka 5.1). [1], [2] (u3 criucka 5.1)
byHKIMI oHON
MIEPEMEHHOM.
6 |Heompenenénusrii [2], [4] (u3 ciucka 5.1) [1] (u3 criucka 5.1)
UHTETpaj.
7 |OnpenenéHHBIN [2], [4] (w3 criucka 5.1) [1] (w3 crimcka 5.1)
UHTETpal,
HECOOCTBEHHBIN
UHTErpaj, MPUIOKECHUS
OIIPEICTICHHOTO
UHTEerpaa.

2 cemecTp




[TepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIUTILTAHBI

Ne Bun CPC T10 BBITTOJIHEHHIO CAMOCTOSITEIbHOM paboThI
1 2 3
1. | JduddepenuupoBanue [3] (u3 criucka 5.1) [2], [3] (w3 crimcka 5.2)
(GyHKUINH MHOTHX
HEPEMCHHBIX.

2 | Kparnblie uarerpanst u | [2] ,[5] (u3 ciimcka 5.1) [4] (u3 criucka 5.1)
WX IPHIIOKCHHUSI.

3 KpuBonuneiinsie u [5] (u3 criucka 5.1) [5] (u3 criucka 5.1)
MIOBEPXHOCTHBIE
WHTErpaIbl.
4 Yucioseie, [2], [4] (w3 criucka 5.1) [2], [3] (u3 crimcka 5.1)

(byHKIMOHATIBHBIE U
CTETICHHBIE PAIBI.

VY4eOHO-MeTOINYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs M3
YHCJIa MHBAIK/IOB U JIMI C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrapistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHHUSM UX 3[J0OPOBbS U BOCIIPUATHUS HH(DOPMAIIH:

JUst I ¢ HapyIEHUSIMU 3pEHMSL:

—B TIeYaTHOM (popMe yBeTrmueHHBIM mpUdTOM,

— B (hopMe 3JIEKTPOHHOI' 0 TOKYMEHTA,

— B opme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bIKe bpaiins.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOI O TIOKYMEHTA,

— B popMe ayaunodaiina.

JlaHHBINA TepeyeHb MOXeET OBbIThb KOHKPETM3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
o0ydJaronuxcs.

3. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH.
AKTHBHBIC U UHTEPAKTUBHBIEC (DOPMBI, IEKIIMH, TPAKTHUECKUE 3aHATHUSA,

KOHTPOJIbHBIC pa6OTI:vI, KOJIJIOKBUYMBI, 3a4€ThI 1 DK3aMCHBI, KOMIIBIOTCPHI. B Teuenne
ceMecTpa CTYACHTHI pelIaroT 3a7auu, yKa3aHHbIE MPeroaaBaTeseM, K KaKIoMy
nabopaTopHOMY 3aHATHIO. B ceMecTpe MpoBOASTCS KOHTPOIbHBIE paboThI (Ha
MPAKTUYCCKUX 33H$[TI/I$IX). DK3aMeH CAacTCd MOCJIC CAaY KOHTPOJIBbHBIX pa60T.

21.]'[5[ JUI ¢ OrpaHU4Y€HHBIMH BO3MOXXHOCTAMH 3O0POBbA MPEAYCMOTPEHA OpraHu3anusd

KOHCYJIbTAIMH ¢ UCIIOIF30BaHNEM IJIEKTPOHHOMN MOYTHI.

4. OueHo4YHbIe CpeACcTBA I TeKYIIEero KOHTPOJIsl yCIeBaeMOCTH U MPOMEKYTOYHOM
aTTecTamuu.
4.1®DoH] 01IEHOYHBIX CPEACTB /sl IPOBeIeHNUsI TEKYIIEro KOHTPOJIA.
Tunoevie 3a0auu 01s camocmosmenvhou pavomut (OIK-2)

| cemecTp



1. Tloctpouts rpaduku GyHKIUI:

a) y= cos(x—%) ;6) y=|x—2/+[3x|; 8) y=3"
2. Haiitu npenensl mociae0BaTeIbHOCTEH!:
. > —— . 1+2+43+..4n_ .. (2n+3)"
a) I|m(xfn +5n—«/n +2); 6) lim > ;8) lim
N—+o0 N—»00 n- +5n nool 2n -1

3. Haiitu penenbl GyHKIINN:

5 1 X2
a) IimCOSX ZCOS X :6) I|m(2 COS X)Sin” X ) Ilm(;+xj :
+ X

x—0 X X—»00

4. BBIYUCIUTD IPOU3BOJHBIE QYHKINIA:

a) f(x)= (COSX)S”‘X 6) f(X)=(Inx— Z)x/m B) f (X) = arccoslIn/2x _|_1

x* -1
5. Haiitu npousBoHbIe y;(, y;z (GYyHKIMH, 3alaHHOM ITapaMeTpUYECKH:
X=2t—
y=3t -t

6. Haiiru mpoussomuyio Y, dysxumn Y = Y(X), sanannoii nessro: ¥ +y =In X + X.

7. Haiitu muddepennman pyakuuu f (X, y) = In(x+«}x2 +v?%).
8. Haiiru df u d?f nns dynkuun T, ecmm f(x) = (x+1)-e*.

o 3tg4
9. Haiity nuddepeHiuan IepBoro u BTOPOro Mopsaka 1t QyHKus Y =e° o

10. Haittu y” , €CITH Y :é (e 3x +e 73x);

11. Haiitn npou3BogHYyIO nopsiika N uist QyHKIMK Y = (X2 + 1) e

12. BerauciiuTh IpUOIMKEHHO «3/125,5 .

13. Hoctponts rpadux Gpyrxmmn Y = 3X° +4x* +1.

14. BBIUMCIIUTD HEONPEETEHHBIE UHTEMPAIIBL:

sin xdx .[ arccos’ 2x

1+ 2cosx «/1 4x°2

a)jx—lzcosidx ; 6)J'

15. Beruncnuthb onpez[eneHHLIe I/IHTerpaJIBI

o) % In? x j (X+5)dx
, X T ax+13 72x2+4x+13’
16. Beraucnuth H€CO6CTB€HHBI€ WHTETPaJIbl
P dx - 2
a)jx2+4x+13’ I
0 0 (4 X

17. Haiitu rutomaapb Gurypsl, orpaHu4eHHON KPUBBIMU: X = COSt, y = 2sint.

II cemecTp

18. HaiiTn 9acTHBIE MPOU3BOAHBIE BTOPOTO MOPsAKA (DYHKITHH

f(x,y)=arctg(x/y).
19. UccnenoBarh (QyHKIHIO HA SKCTPEMYM:



3
a) f(xy)=4x>—4xy+y’>+4x—2y—7; ;6) u:%+2y2—22x+z

20. Haiitu Hanbonpimmii 006eM, KOTOPBIA MOXKET UMETh MPSIMOYTOJIBHBIN IMapauieenuIes,
€CIIi CyMMa JUTHH pedep ero paBHa a.
21. Haiitu npon3BoiHbIC U MOJTHBIE AU ()epeHIInaIbl IEPBOTo MOPSIKAa U BTOPOTO MOPSIKA

u
byHKIUA Z=X2 In Y, roe X=—; y:3U—2V;
Vv
22. lana ¢pynkuus XCOSY + YCOSZ + ZCOSX = 1, 3aJaHHas HessBHO. Halith yacTHBIC

NpOU3BOJHbIC U M (DEepeHINAITBI IEPBOTO U BTOPOTO MOPSIIKOB.
23. Haiii skcTpeMym dyHKIME HHTErpan Z = — + —mnpu yenosun 2X + Y = 4.
X

24. Haiitu Haubosbliiee 1 HAUMEHbIIEe 3HaUeHUE (PYHKIIMU B 00JIaCTH
2 2 w2 2 .
z=X"-y°, D:x"+y <4

25. BBIYHCIIUTD UHTETPAJIbI:

a) jdxj'(x+2|y|)dy; 6) Jrixdxjcos(x—y)dy;
0 -1 0 0

26. Bpruncnute 00beM Tela, OrpaHHYSHHOTO TIOBEPXHOCTSIMH:
Z+X+y =1, x+y+z=1;
27. BeraucnuTh miomans GUrypel, OrpaHI4eHHON KPUBBIMH.

x> +3y? =4, y<x, y>0.

28. B nBoitHOM HMHTErpaie H f (X, y)dxdy paccraBuTh npeaens HHTErPUPOBAHKS B TOM
Q

apyrom nopszke, eciu 2 — tpeyronsauk ¢ sepmmaamu 0(0;0), A(1,0), B(1,1);

29. B nBoiiHOM HHTETpase ﬂ f (X, y)dxdy nepeiiti k monspHBIM KOOpIMHATAM I 1 @ un
Q

paccTaBUTh TIPe/IEbl MHTErpUpoBanus, ecan: () = {X2 + y2 < ax} ) (a > O).
30. Beruucnute miomaab (GUrypel, OrpaHH4eHHON KPUBBIMH.
r=1+coso,r = \/@sin(p..
31. Haifti Maccy IMJIaCTHHKY, OTPAaHUYCHHON KPUBBIMU: X = 1, y= X2, y= —3/; ,

rae P ( X, y) =5x* + 4xy2 — IIOBEPXHOCTHAS INIOTHOCTb.

32. BeruucinuTh TPOMHOM WHTETpaT

,”I(X+ Y+Z)dXdydz, e T Z =X + yZ’ 7=1:
J

33. Berancinuts I(XZ + y2 )dS , Tie L — okpy>kHOCTB NG y2 =4X.
L
(2:4)
34. Tloka3ath, uro wuHTErpan J = I (X+ 2y)dx+ (y+2x)dy me 3aBucuT OT IyTH
(0:1)

HHTCTPHUPOBAHUSA U BBIYUCIIUTD CTO.

35. Beruncinuth MOBEPXHOCTHBIN HHTETPAIT:



” XS, rne T— nonycdepa z = JL-x2—y?.
:

36. I/ICCHGI[OBaTB Ha CXOOAUMOCTDb YKAa3aHHBIC PAAbI C ITOJIOKUTCIIbHBIMA YICHAMMU:

i n+2
=
n=1 n\/ﬁ
37. UccinenoBaTh Ha CXOOUMOCTD U a6COJ'IIOTHyIO CXOJMMOCTh 3HAKOYEPEYIOIIUNUCS PSIJI:

1 2n+1
Z( D 5n(n+1)

38. Haiitu 0651acTh CXOIUMOCTH CTEIIEHHOTO Psija
S 2

n
> ———(x+ 2)".
o [ (N+3)

BonPOCbl K KOﬂHOKguyMy no MameMam”lleCKOMy aHa]lu3y

Ilepeuenv Komnemenyuii (uacmu KOMNEmMeHUuu), NPOGEPAEMbIX OUCHOYHBIM
cpeocmeom:

OIIK-1, OIIK-2
1. [TonsTe MHOXecTBa. Onepanuy Haa MHOKecTBaMHU. Jlornueckas CHUMBOJIMKA.
2. Pacimmpennas uucioBas npsimas. AGCOMIOTHAs BeIMUMHA yuciia. MHOXKeCTBa Ha MPsIMOH,
OKPECTHOCTH.
3. OKBHBaJICHTHbIE MHOXecTBA. CUeTHBIC U HECUETHbIE MHOXKECTBA.
4. OrpaHuYeHHbIE U HEOTPAHUYCHHBIC YHCIIOBbIE MHOXKECTBA. | paHN YHCIIOBBIX MHOYKECTB.
Teopema cyiiecTBOBaHUs BEpXHEW (HUXKHEH) TpaHKU YHCIOBOTO MHOKECTBA.
S. [Mpunuun Apxumena. [IpuHIUN BI0KEHHBIX OTPE3KOB.
6. Oomee nouarue GpyHkun (orodpaxkenus). Kommnosunus pyuxuuii. O6patHas GyHKIuS.
Uucnossle pyHKMu. OCHOBHBIE 3JI€eMEHTapHbIe QYHKIIMHU, UX CBOMCTBA U TpadUKH.
7. Crnioco0Os1 3aanus GyHkuil. HesiBHBIN crioco6 3aganust GyHkiuyu. OyHKIMY, 3aJaHHbIE
napaMeTpUUeCKUMH YPaBHEHUSIMH U YPAaBHEHUSIMH B MTOJIIPHBIX KOOPIUHATAX.
8. Omnpenenenue Nocie0BaTeIbHOCTU U €€ npeaena. EnNnHCTBeHHOCTh Ipesena,
OTPaHUYEHHOCTH CXOJISIICHCS TTOCIIE0BATEILHOCTH.
9. Apudmernueckue onepanuy Haja CXOASIMMHCS OCIE0BATEIbHOCTIMHU.
10.  CsoiicTBa CXOIAIICHCS TIOCIEAOBATEIFHOCTH, CBS3aHHBIE C HEPABEHCTBAMH.
11.  BeckoHe4HO Majble U OECKOHEUHO OOJIbIINE MOCIEA0BATEILHOCTH, UX CBOMCTBA.
12. [IpuHIUIT CXOIMMOCTH MOHOTOHHOM IOCJIE0BATENBHOCTH.
13.  IlpuHuMn cTAruBaromuxcs oTpe3koB. Uucio e.
14. [ToamocnenoBaTeNbHOCTH M YACTUYHBIE TIPEACIIbl YUCIOBOM MOCIEA0BATEIBHOCTH.
Jlemma bonerano-Beliepmrpacca.
15. dyHaMeHTanbHas nocieaosarenbHocTs. Kpurepuit Komm cxoaumoctn
MOCJIEI0BATEIbHOCTH.
16. Onpenenenue npenena GyHkuuu B Touke. Onpenenenue npenena no Komm u no I'eiine,
HKBUBAJIEHTHOCTH onpeaeneHuit. [Ipenen GpyHkimun Ha OECKOHEYHOCTH.
17.  beckoneuHo Maible GyHKIIUH, UX CBOWcTBA. beckoHeuHo Oonbine ¢pyHkimu. Obiee
orpeiesieHue npejaena QyHKIHH.
18. OO6mwme cBoiicTBa npenesna GyHKIUHA: €TMHCTBEHHOCTD, JIOKaIbHAs OTPAaHUYCHHOCTD.
19.  CaoiicTBa npesnena GyHKINH, CBA3aHHBIE C apU(PMETHUECKUMH ONEPALIHSIMU.
20.  CeoiicTBa npezena pyHKINH, CBI3aHHBIC C HEPABEHCTBAMH.

21.  Tlpemen KOMOO3UIMH (PYHKIIHUA.



22.  OpHoctopoHHHME Tpeaessl. [Ipenen MOHOTOHHON (yHKINY.
23. CpaBHeHMe QYHKITUNA, SKBUBAJICHTHBIC (DYHKITHH.
24.  OmnpexeneHue HEMPEPHIBHOCTH (DYHKIMU B TOUKe. TOUKH pa3pbiBa yHKITUH.
Knaccudukarus Touek paspsisa.
4.2 ®oHJ OLIEeHOYHBIX CPEICTB A/l MPOBeAeHUs MPOMEKYTOYHOM aTTeCTAIlUH.

Bonpocut k 3x3ameny no mamemamuueckomy ananuzy (OINK-2)

| cemecTp

1. Tlonstue MHOxecTBa. Onepanuy Hajl MHOXecTBaMu. Jlornueckasi CHMBOJIMKA.

MHO0€ecTBO 1eHCTBUTENBHBIX Yhcesl. CBONCTBA IEHCTBUTEIBHBIX YU CEIL.

3. MouHocTh MHOXKECTBA. CUETHOCTh pallMOHAIbHBIX yKcen. HecueTHocTh
JENCTBUTENBHBIX YHCEI.

4. PacmmpeHHas yucioBas npsimas. AGCOIOTHAs BeJIMYMHA Ynciia. MHOXKeCTBa Ha
IIPSIMOM, OKPECTHOCTH.

5. OrpaHuuYeHHbIE U HEOTPaHUYEHHbIE YNCIIOBbIE MHOXKECTBA. | paHM YMCIOBBIX
MHOecTB. Teopema cyiiecTBOBaHUS BEpXHEH (HUXKHEN) IpaHy YHCIOBOTO
MHO’KECTBA.

6. Ilpunoun Apxumena. [IpuHIMIT BIOKEHHBIX OTPE3KOB.

7. O6uee nonstue pynkuuu (orodpaxenus). Kommnoszumus Gynkumii. O6patHas
¢ynkuus. Yucnoseie GyHkipn. OCHOBHBIC dJIEMEHTapHbIC (DYHKIINU, KX CBOMCTBA U
rpadukH.

8. Cmoco0sl 3a1anus pyHkuuil. HesBHbIN cioco0 3ananus GyHKun. OyHKINH,
3aJJaHHbIC TapaMETPUUECKUMH YPAaBHEHUSIMU U YPAaBHEHUSMU B IOJISPHBIX
KOOpJMHATaXx.

9. OmnpezneneHue NociaeI0BATENbHOCTU U €€ npeaena. EnnHCTBEHHOCTD npeena,
OTPaHMYEHHOCTb CXOSIIEHCS TOCIEA0BaTENbHOCTH.

10. ApudpmeTrrueckue onepanuy Hajl CXOASLIMMHUCS TOCIEI0BATEILHOCTAMHU.

11. CpoticTBa CXOASIIIEHCS TOCIEA0BATEILHOCTH, CBA3aHHbBIE C HEPABEHCTBAMU.

12. beckoHe4YHO Majble M OECKOHEYHO OOJIBIINE TOCIE0BAaTEIbHOCTH, UX CBOICTRA.

13. IlpuHIMI CXOAMMOCTA MOHOTOHHOM MTOCIIEI0OBATETLHOCTH.

14. ITpuHIMN CcTATUBAIOLIMXCS OTpe3KoB. Hucio e.

15. [loanocnenoBaTenbHOCTH U YACTUYHBIE TPEJIEIIbI YUCIOBOH MOCIEI0BATENbHOCTH.
Jlemma bonbsriano-Beliepmtpacca.

16. ®ynnamenTanpHas mocaenoarenbHOCTh. Kpurepuii Komm cxomumocTu
IIOCJIE0BATENBHOCTH.

17. Onpenenenue npeaena GyHkuuu B Touke. Onpenenenue npenaena no Komu u no
['eiine, sKBUBaJIeHTHOCTH onpeaeneHuil. [lpeaen pyHKMM Ha 6ECKOHEYHOCTH.

18. O6mme cBoiicTBa npezaena GyHKIUU: €TMHCTBEHHOCTD, JIOKAJIbHAS OTPAHUICHHOCTD.

19. CroiicTBa npeaena GyHKIUH, CBA3aHHBIE C apU(PMETHUECKUMHU ONEPALUSIMH.

20. CpoiicTBa npenena QyHKINHU, CBI3aHHBIE C HEPABEHCTBAMH.

21. Tlpenen xoMIo3UIHH (YHKIIUH.

22. OgHOCTOpOHHHE TIpeAenbl. [Ipenen MOHOTOHHOW () yHKIIHH.

23. CpaBHeHue (YHKIUH, SKBUBAJICHTHBIE ()YHKIIUU.

24. OnpeneneHre HEMPEPHIBHOCTH (PYHKIMH B TOUKe. TOUYKH pa3pbiBa GyHKIINH.
Knaccugukanus Touek paspbiBa.

25. CpoiicTBa (hyHKIIHIA, HETIPEPBIBHBIX B TOUKE . HepephIBHOCTE OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIUH.

26. HenpepbIBHOCTH CII0XKHON (YHKIINH.

27. Teopema bonbriano-Komm (0 mpoMexyTOUHOM 3HAUE€HUH HETIPEPHIBHOM Ha CErMEHTe
¢byukun). CneacTBre TEOPEMBI.

N



28.

29.

30.
31.
32.
33.

34.
35.
36.

37.
38.
39.
40.
41.

42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

61.
62.

[lepBast Teopema Beiiepmrpacca (00 OrpaHUYEHHOCTH HEMPEPHIBHONM HA CETMEHTE
byHKIINN).
Bropass Tteopema Beiliepmrpacca (0 IOCTH)KEHHH HENPEPHIBHOM HA CETMEHTE
(G YHKIIMH SKCTPEMAJIbHBIX 3HAYCHU ).
IlepBbIil 3aMeUaTENbHBIN IPEAET U €T0 CICACTBHUA.
BTtopoii 3ameuaTenbHbIN Mpees.
CrneznctBusi BTOPOro 3aMeUaTeNIbHOTO Ipeelia
Ycnosue auddepenunpyemoctd GyHKIUU. CBsI3b MEXKLY HEITPEPBIBHOCTHIO U
QG depeHIPyeMOCThIO (PYHKIINH.
[TpousBonHas GyHKuu. OAHOCTOPOHHHUE U OECKOHEUHbIE TPOU3BOIHBIE.
CBsI3b MEX/1y CYIIECTBOBAaHUEM MTPOU3BOAHON U MU (HEepeHINPYEMOCTbIO (DYHKITHH.
[TpaBuna quddepeHunpoBaHus CyMMbl, pa3HOCTH, IPOU3BEEHUS U YACTHOTO
byHKIN.
Tabnuiia mpou3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX PYHKIUH (BBIBOA (hopMy).
[Tonstue muddepennuana. Ero reomeTpudeckuii CMbICI.
[TpousBoHas o6paTHOI PyHKIMH, (YHKINH, 3alaHHON HESIBHO U [TaPAMETPUUECKH.
[TpousBoHas ciioxxHOH GyHKIMH. MHBapuaHTHOCTH Gopmbl | tuddepennmana.
[TpousBonHbIe U U hepeHIanbl BBICIIMX MOPSIKOB; N-ble MPOU3BOJHbIC PYHKIUIL:
a¥,sinx,cosx, y=log,x, (1+x)".
Juddepennnansl BBICIINX MOPAIKOB OT CIOXKHBIX (GyHKUMH. «Hapymenue»
WHBapUaHTHOH (popMbl qrdepeHInanoB BEICIINX TOPSIKOB.
Teopema depMma, €€ reOMETPUUECKUM CMBICII.
Teopema Jlarpanska, Posuts, uX reoMeTpu4ecKuil CMBICIL.
Teopema Komun. IpaBuino Jlonurans packpsitus Heonpenaeneunocrei suga 0/0wu
o0/ 0,
®opmyina Telnopa pyHKIMM ¢ OCTaTOUHBIM WwieHOM B Gpopme Ileano u B popme
Jlarpanxa.
Paznoxenue no ¢popmysne MakinopeHa OCHOBHBIX 3JIEMEHTapHBIX (GYHKIUH.
VYcn0BUS MOCTOSHCTBA U MOHOTOHHOCTH (DYHKIIUH.
JlokanbHbIi 3kcTpeMyM (pyHKIMU. Heobxomumoe 1 JoCTaTOuHbIe YCIOBUS
JKCTpEMyMa.
Hanpasnenue Boinykioctu rpaduka GpyHkuuu. JJoctaTogHOe yCIIOBHE BBITYKIOCTH
rpaduka QyHKIHH.
Touxu neperuda rpaduka Gpynkuu. Heo6xonnmoe u 10cTaTOYHOE YCIOBUS TOUEK
neperuoa.
[TonsiTre mepBOoOOpPaA3HOIL, €€ CBOICTBA.
Omnpenenenue HeoNnpeAeIeHHOr0 HHTErpana, OCHOBHbIE CBOMCTBA.
Tabnuua HeonpeaeIeHHbIX UHTEIPAIIOB OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.
MeTto/1 3aMeHbI IEPEMEHHON U MTHTETPUPOBAHMSI 110 YACTSM B HEOIPEIETICHHOM
UHTETpaJIe.
3anauu, MPUBOJIAIINE K MOHATHUIO ONpeesieHHoro nurerpaia. [Inomane
KPUBOJIMHENHOM TpaIleLUH.
Omnpenenenue nnterpana Pumana. Heo6xoaumoe ycioBre HHTETPUPYEMOCTH.
['eomeTpryecKuii CMBICI OIIPEIETIEHHOIO HHTETpaa.
Kpurepuit unterpupyemoctu no Pumany. Knaccel uHTErpupyemMbIx QyHKIIHIMA.
CBolicTBa OoNpeAenEéHHOr0 NHTErpaa, BEIpaKEHHbIE PABEHCTBAMH.
CBolicTBa ONpeneIEHHOTO HWHTErpajja, BBIPAXEHHbIC HEPABEHCTBaAMHU. leopeMa o
CpEIHEM 3HAYECHHH.
WuTerpan ¢ nepeMeHHbIM BepxHUM mpeaenom. @opmyna Heiorona-Jleitbnuna.
MeTto 3aMeHbI IEPEMEHHON U MHTETPUPOBAHMSI 10 YACTSIM B OIIPEIEIEHHOM
UHTETpae.
2 cemecTp
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[Mousitue N-mMepHOTO eBKIKMAOBA pocTpancTBa R . TIpumepst muOXecTB R

ocnenoBarensHocts B R" u ee mpenen.

BemecTBeHHas pyHKIMH IBYX IEPEMEHHBIX U €€ rpaduK, THHUU YPOBHSL.

JIBoiiHbie ipeienbl. [IoBTOpHBIE Ipeelibl, yCIOBUSI X PABEHCTBA.

[Ipenen pyHKIMH MHOTHX TIEPEMEHHBIX.

HenpepbIBHOCTh PYHKIIMM MHOTUX TIEPEMEHHBIX, CBOHCTBA.

YacTHble MPOU3BOIHBIE U YacTHBIE MU epeHnaibl QyHKIIMA MHOTUX TIEPEMEHHBIX.
JuddepenuupyemMocth GyHKIIMH MHOTHX NiepeMeHHbIX. [lomnbpii quddepeniyar.

['eomeTpruyecKuii CMBICT YaCTHOW MPOU3BOIHOM U TOJTHOTO quddepeHmana.

9. Heo6xomumoe u noctaTounoe yciaoBus qudpepeHInpyeMOoCTH.

10.  IlpowusBoaHast CI0XKHOHN (PYHKIMH, MHBAPUAHTHOCTH ()OPMBI IEPBOTO
nuddepennuana.

11.  IlpowusBoxHas 1o HampaBieHUIO. ' pagueHT.

12.  IlpowusBoaHble U qudQepeHnanbl BHICIINX TOPAAKOB. Y CIOBHUS PABEHCTBA BTOPHIX
IPOM3BOIHBIX.

13. ®opmyna Telnopa QyHKIIMH MHOTHX TIEPEMEHHBIX.

14.  JloxkaybHBINA SKCTpeMyM (YHKIMU MHOTHX IepeMeHHbIX. HeoOxonnmoe ycioBue
JKCTpEMyMa.

15.  Kpurepuii CunbBecTpa 3HaKOOMPEAEICHHOCTH KBaApaTHIHOM (hopMbl. JlocTaTouHbIe

YCJI0BUS JIOKAJIBHOT'O 9KCTPpEMYyMaA.

16.

JlokanbHBIN SKCTpeMyM (QYHKIMU ABYX NepeMeHHbIX. HeoOxommumoe 1 JoctaTounoe

YCJI0BUS SKCTpEMYyMaA.

17.

Brruncnenue npou3BoAHbIX HEABHO 3aaHHbIX QyHKUUN. [loHsATHE 00 yciOoBHOM

OKCTpEMYME. Meton Harpacha HaxXOXKIACHUSA YCIIOBHOI'O 3KCTpEMYyMa.

18.
19.
20.
21.
22.
23.
24,

HauGonbiiee u HanMeHbIee 3HAYCHUS (DYHKIIMU HA KOMITAKTE.

3agauu, NpUBOAAIIME K OHATHIO JBOMHOIO MHTErpaa.

Ornpenenenue JBOMHOTO UHTErpaja. Y CIOBUSI CYIIECTBOBAHUS TBOMHOTO MHTErpasa.
CBoiicTBa IBOMHBIX UHTETPAJIOB.

CBezeHre IBOMHOTO MHTETPaJIa K IOBTOPHOMY B ClTydae MPsIMOYTOJIbHOM 00JIaCTH.
CaeneHue NBOMHOTO MHTErpaia K MOBTOPHOMY B CITy4yae KpUBOJIMHEWHOMN 001acTy.
DNeMEeHT TIJIOMIAIU B KPUBOJWHEHHBIX KOOPAMHATAX. 3aMeHa TIEPEMEHHBIX B IBOHHOM

HUHTCrpaJIc. HOJ’IflpHHe KOOpJAUHATHI.

25.
26.

3a1ad4.
217.

TpoitHble UHTETpaBI U UX BBIYMCIECHUE. 3aMEeHa IEPEMEHHBIX B TPOMHOM MHTErpale.
[IpuMeHeHne KpaTHBIX HHTErPAJIOB K PEIICHUIO TEOMETPUUECKUX U (PU3NIECKUX

ITonsatue rnankon kpuBoi. KpuBosmHeiHbIe HHTETPaJIBI 1- posia, MX CBOMCTBA,

T€OMETPUYECKHI CMBICII.

28.

OpueHnTupoBaHHbIe KpUBble. KpUBOIMHEIHBIE HHTETPAIIBI 2- POJIA, MX CBOMCTBA.

PabGora crioBoro moss.

29.

CBs13b MeX/1y KpUBOJIIMHEHHBIMU UHTETpaiaMu 1-ro u 2-ro poaa. CriocoObl cBeeHUs

KpI/IBOJ'II/IHeI\/’IHI)IX HUHTETPAJIOB K ONIPEACIICHHBIM UHTCTpajiaM.

30.
31.

®opmyina ['puna. Beruncinenue miomany ¢ IOMOLIBI0 KPUBOJIMHEWHBIX UHTETPAJIOB.
VY cnoBus HE3aBUCUMOCTH KPUBOJIMHEMHOTO MHTETpaa 2-ro pojia OT MyTH

uHTerpupoBanus. Ciydait momHoro auddepeninuana. [leppoodbpaznas mist
MOJBIHTETPaTTbHOTO BeIpakeHuss P(X, y)dx +Q(x, y)dy.

32.

[TonsaTtue riagkoif mosepxHoctu. BekTopHo-napamerpuueckas Gpopma 3aganus

IMOBEPXHOCTH. KacarenpHas mI0CKOCTh U HOpMaAJIb K ITOBEPXHOCTH. Hnomam, IMOBEPXHOCTH.

33.
34.

[ToBepxHOCTHBIE HHTETpaibl |-ro poja u X cBOMCTRA.
JIBycTOpOHHHE MoBepXHOCTU. OpHEeHTaIMsI TOBEPXHOCTH U BBIOOP CTOPOHBI.

Hanpasnstoiire KOCHHYChl HOpMaJIu.

35.
36.

IToBepxXHOCTHBIE HHTErpPaNIbI 2-TO POJa U UX CBOWCTBA.
CrniocoOrbI cBeIeHUS TOBEPXHOCTHBIX MHTETPAJIOB K IBOMHBIM HHTETPAJIaM.



37.  Potop, nuBeprenums, nupkysus. @opmynsl Ctokca u Octporpaackoro-I'aycca,
BEKTOpHAs 3alUCh. Y CJIOBUS MOTEHIUAIBHOCTH BEKTOPHOTI'O MOJISL B IPOCTPAHCTBE.

38.  Omnpenenenre 4MCIOBOTO Psijia, CyMMEI psina. HeoOxoaumoe ycinoBrue CXOQuMOCTH
psana. CBoMCTBa CXOASIIIMXCS PSAIOB.

39. Psanpl ¢ HeoTpunarensHbiMu yneHaMu. Kpurepuit cxogumoctu. [Ipusnaku
cxonumocTH (cpaBHeHwus, Jlamamb6epa, Kommn).

40.  WuTerpanbHbIi npU3HAK cX0AUMOCTH. OOOOIICHHBI TApMOHUYECKUN PSJT U €r0
CXOJUMOCTb.

41.  3HakomepeMeHHbIE psabl. AOCOIIOTHO U YCIOBHO cxoasumecs psiabl. [Ipusnak
JlelitOHMIIA.

42.  Tlonarue QpyHKIMOHAIBHOTO psia. PaBHOMepHas cxomumocTs. [IpusHak
BeitepmTpacca paBHOMEPHOM CXOJUMOCTH.

43. Crenennsbie psapl. Teopema AGensi. IHTepBan U pagnyc CXOIUMOCTH CTEIIEHHOTO
psaa.

44,  TlounenHoe MHTErpUpoBaHue U AU HepeHIuPOBaHUE CTETIEHHBIX PSIOB.

45. Psaner Teitnopa u Maknopena. CteneHHbIe psAbl OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

Hcnonp3oBanue pasioxenus: GyHKIuu B psg Teitnopa st npuOIMKEHHBIX BEIYUCICHHN.

OneHouHBIC CpencTBA Ui HMHBAJIHMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C yUETOM MX UHIUBUAYAJIBHBIX MCUXO(PU3NYECKUX OCOOCHHOCTEH.

— NpU HEOOXOAMMOCTH WHBAJIMAAM H JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbS IIPEJOCTABIIAETCS TOTOJIHUTENEHOE BPEMs JJIsl IOATOTOBKU OTBETA Ha 3K3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHsI MHBAIUAOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs IPETyCMAaTPUBAETCS MCIIOJIb30BAaHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00YYarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TIPOILEAypa OICHUBAHUS pE3YNbTAaTOB OOYYEHHs 110 JUCHUILUIUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO HTAIIOB.

[Iporierypa orneHMBaHUsI Pe3yNIbTATOB OOYYSHHS WHBAIWIOB U JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
UHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B popMe PIIEKTPOHHOTO IOKYMEHTA.

Jlnist a1 ¢ HapyIIeHUsIMH CiTyXa:

— B IIe4aTHOU (opme,

— B (popMe AIIEKTPOHHOTO IOKYMEHTA.

Jist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B 1e4atHoi opme,

— B popMe PIIEKTPOHHOTO IOKYMEHTA.

JlanHbrii nepevyeHb MOKET OBIThH KOHKPETHU3UPOBaH B 3aBUCUMOCTH oT
KOHTHHTE€HTA00yJaroIuXcsl.

5. IlepeyeHb OCHOBHOWH M JONOJIHUTEIbHOW Yy4eOHOH JHMTepaTypbl, HeEOOXOAMMOW A
OCBOECHHUS TMCUMILIUHBI (MOIYJIs).

5.1 OcHoBHas uTeparypa:

1. 3opuu B.A. Mamemamuuecxuii ananus. B 2-x v. M.: MIJTHMO, 2007. 4. 1 — 657 c¢.T. 2 —

789 c.

2. demuoosuu B.11. Coopnuk 3a0au u ynpasxcHeHul no Mamemamuieckomy anaiusy. M.:

2009. - 558 c.



3. Kyopsasyes J1./]., Kymacoe A./]., Yexnos B.U., lllabynun M.U. Cooprux 3a0ay no
mamemamuyeckomy ananuzy. Tom 1. Ilpeden. Henpepvisnocmo. Jughghepenyupyemocmo. M. :
Quzmamaum, 2010. — 496 c.
(http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2226).

4. Kyopssyes J1./]., Kymacog A./]., Yexnos B.U., lllabynun M.U. Cooprux 3aday no
mamemamuyeckomy anaiuzy. Tom 2. Humeepanol. Paovl. M.: Quzmamaum, 2009. — 504 c.
(http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2227).

5. Kyopaeyes JL/[., Kymacos A.J]., Yexnoe B.U., [llabynun M.U. Cooprux 3a0au no
Mamemamuyeckomy ananuszy. Tom 3. Pyukyuu HeckonbKux nepemennwvix. M.: Quzmamaum,
2003. — 472 c. (http://e.lanbook.com/books/element.php?pll cid=25&pll_id=2220).

5.2 lonosiHUTeILHAS JINTEPATYPA:

1.Jhyney K.H, lucmennvuit /1.T. , @eoun C.H., [lleguenko FO.A. Coopnux 3a0ay no gvicuiell
mamemamuxe. 1 kypc. . — M.: Avipuc-npecc, 2911. — 576 c.

2. Unvun B.A., Ilozuax 2.1 Ochoebl mamemamuueckoeo ananusa. yueonuk,; ¢ 2 u. M., 2006.
Y. |.—464c., 4. 1l. - 646¢.

3. @Quxmenzonvy I'M. @uxmenzonvy I'.M. Ocrogbl Mamemamu4eckoeo aHamu3a: y4eOHuK, 8
2m. CI16. Jlanw, 2005. T. 1. - 440c., T. 1. - 463c.

4. Apemenxo JIL.A. Kpamuvie unmeepansvi: Ilpakmuxym. Kpacnooap: Kybanckuii eoc. yn-m.,
2006.- 80 c.

5. Apemenxo JI.A., [loobepesxkuna A.1. Kpusonuneunvlie u n08epxHOCMHblE UHMESPALbL.
Yuebnoe nocobue. Kpacnooap: Kybanckuii 2oc. yn-m., 2012.-109 c.

5.3. llepuoguyeckue u3IaHus:
He ncnione3yrores npu n3y4eHuu JaHHOTO Kypca.

6. Ilepeuenr pecypcoB HH(POPMAINUOHHO-TEJIEKOMMYHHKANMOHHOI ceTn «UHTepHET»,
HEO0XOAUMBIX /I OCBOCHM S AUCHUILIMHBI (MOXYJIA).

6. Ilepeuens pecypcos unghopmauuonno-meneKomMmyHukayuonnou cemu «Mumepnemy,
HeoOX00UMBIX 0151 0C80CHUSA OUCUUNTUHBL (MOOY15)
1http://www.alleng.ru/edu/math9.htm
http://www.matburo.ru/st_subject.php?p=ma
http://pdf-ka.ru/tags/matematicheskiy-analiz

7. MeToauveckne yKa3aHus I 00yYAOIIUXCS 110 OCBOCHUIO JUCHUILIMHBI (MOAYJIA).
Texyuit KOHTPOJIb OCYLIECTBISETCS MPENO0IaBaTesieM, BEAYIIIUM MPAKTUUECKUE 3aHATHS Ha
OCHOBE BBITIOJTHEHHSI CTY/IEHTAMU JIOMAIIIHUX 33JaHU U JJabOpaTOPHOTO MpakTukyma. B
TE€YEHHE CEMECTPa MPOBOASITCS KOHTPOJIbHBIE PA0OTHI 1 TEOPETUUYECKHUIT KOJUIOKBIYM. MTOTOBBII
KOHTPOJIb OCYIIECTBIsIETCS B OpME IK3aMEHa.

KoHTposibHBIE, KOJTOKBIYMBI OIICHUBAIOTCS 110 MATHOATUTHHOM cHUCTEME. DK3aMEHBI
OLICHUBAIOTCS IO CUCTEME: HEYJOBIETBOPUTEIBHO, YIOBIETBOPUTEIBHO, XOPOIIO, OTIIMYHO.

Ha nmpakTtruecknx 3aHATUAX KOHTPOJIb OCYIIECTBIISETCS IIPU OTBETE Y JOCKHU U MPH MTPOBEPKE
JOMAaITHUX 3aJIaHHH.

21_]'[5[ 00JIerYeHnst OCBOCHHUS KypcCa 1 MOATOTOBKHU K 3a4€Ty U OK3aMCHY B HepBOM CeMeCTpe CTyACHTaM
pe/yIaraeTcs BBIIIOJIHEHNEe THUIIOBbIE MHIMBUYaJbHBIX 3aJJaHUM I CAMOCTOSITEIbHON pabOThI
no TeMaM «llocTpoenue 3cku30B rpagukoB GyHKIHI», «[Ipenen u HenmpepbIBHOCTh QYHKIIUN,:
«Inddepenmupoanmne GyHKIINU OAHON ITepeMEHHONY,. « AHTerpupoBanue GpyHKIMil 0THOM
nepeMeHHoil». Bo BTopoMm cemectpe — o TeMaM: «/{uddepenupoBanue GyHKIINI MHOIHX
MepeMEHHBIX», «KpaTHbIe HHTErPAIBI U UX TPUIOKEHUS », « KpHUBOJTMHEWHBIE U TOBEPXHOCTHBIE


http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2226
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2227
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2220
http://www.alleng.ru/edu/math9.htm
http://www.matburo.ru/st_subject.php?p=ma
http://pdf-ka.ru/tags/matematicheskiy-analiz

UHTErpaby, «Psaae». MHaAMBUyaIbHBIE 3a1aHNST BBIOJIHAIOTCS B OTIEIBHOM TETpaau U
MIPOBEPSIOTCS MPETIOAABATENIEM C BRIOOPOYHOM 3aIIUTOM.
KoutpoabHnas padora no nucuniuinie «MaTeMaTHdeCKUH aHAIU3

KPATHBIE 1 KPUBOJIMHEWHBIE MHTEI'PAJIBL.

1 BAPUAHT
1 2— x2
1.1 ITocTponTh 00IACTh HHTETPUPOBAHUS [dx [ f(x,y)dy.
0 X
y Iny
1.2 Berauciauth [dy | e*dx.
3 0
1.3 Berauciaurth jjxy2 dxdy ;S:y2 <2px, x< P (p>0).

2

2 '\/2x—x2

1.4 I3MeHUTH NOPSIIOK HHTETPUPOBAHUS [ dx [ f(x,y)dy.

S

1 2—X
1.5 Ilepexoas K MOJAPHBIM KOOPJIMHATAM, BEIYHCIIUTh
RVR? - x2 s
[ [ In(l+x“+y“)dxdy.
0 0

1.6 Beruncnuts momaab miIocKod Gurypsl, orpaHMYEeHHON JTUHUSIMU

y=Inx,y=x-1,y=-1.

1.7 BeIUUCIUTE 00OBEM TCJIa, OrPAHUYCHHOT'O ITIOBEPXHOCTIAMU

2y2:x, 5+X+E:1, z=0.
4 2 4

2 .
1.8 BBIYMCIIUTE IUIOMIAb YaCTH HOBEPXHOCTH Z = X, BRIPE3aHHON
wiockocTaMu: X +y =42, x=0, y=0.

1.9 Haitftu MOMEHT uHepuuu PUrypbl, OrPAHUYEHHON SIJUTUIICOM

2 2

+J_ —1 OTHOCHUTEJIBHO GOJIBIION OCH.

X

a2 b2
1.10 HaliTu KoOpAuHATHI IIEHTPA TSAKECTHU OJHOPOJHON IUIACTUHKH,
OrpaHUYEHHOMN MUHMSIMH 2y = X2,y = X2, X =1, X = 2.

1.11 Beruucnurs m Xy dxdydz; V:z=xy, x+y<1,y>0,z>0.
Vv



1.12 HaliTi HeHTp TSKECTH OJHOPOJHOTO Tejla, OTPAaHUYECHHOTO
moBepxHoCTAMH az=a° —X° —y?,z=0.

1.13 Ilonb3ysice Gpopmynoit I'puHa BEIYUCIUTh KPUBOJIUHEHHBIN
uarerpan §(y* —2x?)dx+4xydy, rae L — npoGeraembiii B

L
MOJIOKUTEIBHOM HAMPABJIECHUH (MIPOTUB YACOBOM CTPETIKH) KOHTYP
TpeyrojbHUKa ¢ BepmrHaMmu B Toukax A(1;1), B(2;2), C(3;1).
[IpoBepUTh HAWIEHHBIN PE3YIbTAT, BBIYUCIISIS HHTETPA
HEIMOCPEICTBEHHO.

1.14 npoBepuUTH ABISAETCS JIM BRIPAKEHUE

(6xy—2y® +1)dx + (3x2 —6xy+10y jdy

noyiHbIM Tuddepennmanom. Ecnu saBisercs, To HaiTu GyHkImo U,

2 BAPUAHT
0 0
2.1 TloctpouTtsk 0obnact unTerpupoBanus [ dx [ f(x,y)dy.
-2 y2_4
3 X X2
2.2 Berancmuts [ dX | —dy.
11y
X

2.3 Beruuenuts [[xy dxdy; S:x®+y*<1,x>0,y>0.
S

2a ~/ 2ax
2.4 N3mennTh nopsiok uHterpupoanus [dx | T (X, y)dy.

1 «/Zax—x2

2.5 Ilepexoad K MOJAPHBIM KOOPINHATAM, BBIYACIUTD

1-x*—y* P
I —— dxdy; S: x“+y“<1,x>0,y>0.
5 1+X°+y

2.6 BerauciauTh miomaas miocKo Gurypsl, OrpaHUYEHHON JIMHUSIMU
y =sinx, y = cosx, X = 0.

2.7 BeiuuciauTh 00bEM TeJa, OTPAHUYEHHOTO TOBEPXHOCTSIMHU



x>+y?=R?, x+y+z=a, x=0,y=0, z=0(a2 R\/E).

2.8 BpIYHACIUTG IUIOMIAAb TOM YACTU ITOBEPXHOCTHU Z = X, KOTOpAas
2 2

3aKJIFOYEHA BHYTPU HUIMHAPA X~ + Y° = 4 ¥ pacnoJiOKEeHa BbIIIE

noBepxHoctu Z = 0.

2.9 HaiiTu KOOpJIMHATHI LIEHTPA TSAKECTU OJTHOPOIHOMN (DUTYPHI,
OrpaHMYEHHOMN THHMsIMHE ay = X2, X +y = 2a (a > 0).

2.10 Haiitu moment unepiu I, , |, burypsi, orpaHu4eHHON JTUHUAME

xy=a’,xy=2a’,2x=y (x>0, y > 0).
2.11 Beraucnuts [[[ ycos(z + x)dxdydz; V:

ys&,yzo,zzo,x+z£%.

2.12 HaliT KOOpJWHATHI IEHTPA TSKECTU OJTHOPOIHOTO TENa,
2 2 2
X

y Z

OrPaHMYCHHOTO MOBEPXHOCTAMH — + -~ = —, Z = C.
a- b® ¢
2.13 [Tonw3yscek Gopmysio ['pruHa BEIYUCIUTH KPUBOJIMHEHHBIN
WHTErpa §2xydx+(x2 — 3xy)dy, rme L — mpoGeraemblii B
L

MOJIOKUTEIIbHOM HaIpaBJI€HUM (IPOTUB YaCOBOU CTPEIKH) KOHTYP
TpeyroJibHUKa ¢ BepumHamu B Toukax A(1;1) , B(2;2) , C(3;1).
[IpoBepuTh HAWIEHHBIN PE3yAbTAT, BBIYUCIISISA UHTETPAI
HENOCPEACTBEHHO.

2.14 npoBepUTH SABJISETCS U BBIPAKEHUE

(xy—y+1)e*dx + (6y2 - ex)dy

noJiHbIM Juddepenumanom. Ecnu saasiercs, To HailTu pyHkimio U,

3 BAPUAHT



a v a’ - y2
3.1 Toctpouts 0baacTe unterpupoBanus [dy [ f(X,y)dx.
0 a-y
2 X

3
3.2 Berunciuts [ dXx [ xydy.
1 X

3.3 Boruucuth [[C0S(X+y)dxdy;S:x>0,y <7,y > X
S

e In x
3.4 Uzmenuts nopsiiok unrerpuposanus [ dx [ f (X, y)dy.
10

3.5 Ilepexons K MONSAPHBIM KOOPJAUHATAM, BEIYUCIIUTh
[[(h—2x—3y)dxdy;S:x*+y* <R%

S

3.6 BeIYyucauTh miomab miIocKon (GUrypsl, orpaHuuYeHHON JTUHUSIMHU

y= %,y:ZX,x+3y-7:O.
3.7 Beiuuciautb 00beM TCJIa, OrPAHUYCHHOI'O ITIOBCPXHOCTAMU
z=1+x+Vy,z=0,x+y=1L,x=0,y=0.

3.8 BhIUMCINUTH IUIONIAIb YaCTH MTOBEPXHOCTH X% + y2 +7° =4
2

o X
BBIPC3aHHOU HTHUJIMHAPOM Z + y2 =1.

3.9 HaiiTi KOOpAMHATHI IEHTPA TSXKECTH OJTHOPOTHOM IJIACTHHKH,
orpanudeHHol muHusmMu I = (1+cos), o =0.

3.10 HaiiTu MOMEHT MHEPUMH OJHOPOJHOTO KBaJpaTa cO CTOPOHOU
PaBHOU 2 , OTHOCHUTEIBHO OJTHOW U3 €TO BEPIIVH.

3.11 Beraucnurs ||| xy223 dxdydz; V: x<1, y<x, >0, z< xy.
V

3.12 ogHOpOIHOE TENO UMEET (hopMy IPSIMOTO KPYTOBOTO HUJIMHPA C
paanycoMm ocHOBaHUs I 1 BbicoTo H. HaliTu MOMeHT nHepiuu
OTHOCHUTEJILHO OCH, CIIY)KAIEH TUaMETPOM OCHOBAHUS LIUIIMHIPA.

3.13 [loaw3ysice popmynoit ['prHa BEIYUCIUTH KPUBOJIMHEHHBIN
WHTETpal jf (2xy+ y° )dX— 7X2dy, rae L — npoGeraempsiii B
L



MOJIOKUTEIBHOM HAMNPABJIECHUH (IIPOTHUB YACOBOM CTPEIKHU) KOHTYP
TpeyrojbHHKa ¢ BepimrHaMmu B Toukax A(1;1), B(2;2), C(3;1).
[IpoBepUTh HAWIEHHBIN PE3YIBTAT, BBIYUCIIAS HHTETPAI
HETIOCPEICTBEHHO.

3.14 nmpoBEpUTH SABISAETCA JIM BHIPAKCHUE
(sin x +(x +2)cos x)dx —(sin y + y cos y)dy
noHbeIM Auddepenunanom. Eciu sBusgercs, To HallTu pyHKiuo U.

4 BAPUAHT
a \/2a2 —x?

4.1 TloctpouTts 0bnacth uHTerpupoBanus [dx [ f (X, y)dy.
0 X

6 2X X
4.2 BeraucuTth [dX | — dy.
4 X

2
43E%Hmmme§§waS:ySKX32my21
S
% sin x
4.4 V3mennTb nopsnok uarerpuposanus [dx | f(x,y)dy.
0 0

4.5 Hepexozm K IOJIAPpHBIM KOOpAHWHATAM, BbIYHUCIINTDH

[JWR—x2—y? dxdy; S : x* +y? < Rx
S

4.6 BeIunCIUTh MJI0IIA/b TUIOCKOU (PUTYPBI, OTPAaHUYEHHOU TMHUSIMU
2

X
:Eny=x+&2x+y=6
4.7 BeruuciauTh 00bEM TeJla, OTPAaHUYEHHOTO TOBEPXHOCTAMU
Z=xy,Xx+y+z=12=0.
4.8 Bp4MCAUTh IIIONIAJb YACTH IOBEPXHOCTH Y = X +2° BBIPE3aHHOU

2 .2 o
MATAHAPOM X  + Z2° =1 wu pacnonoxeHHOH B | okTaHTe.

4.9 HaiiT KOOpJIMHATHI LIEHTPA TAKECTU OJTHOPOTHOM TIIIOCKOM
o — 2
burypsi, OrpaHUYCHHON JIMHUSAMH Y = X2, x = ye.



4. 10 Haiitu MoMeHT uHepuun |, 0OXHOPOIHOM IIIOCKOU (HHTYPBI,

OrpaHUYeHHOH TMHUAMH (X — a)2 +(y— a)2 =a’,x=0,y=0(0<x<a).
1 1-y 1-x-y

4.11 Boraucnuts [dy [dx [ (1+ x)dz.
0 0 0

4.12 HaliTu MOMEHT UHEPIUH OTHOCUTENIBHO OCH 0Z Tena,

OTpaHUYEHHOTO MIocKocTsIMU Y=4, z=0, z=1 u UUIUHAPOM Y = x2 :

4.13 ITonw3ysck Gpopmysioit ['pyuHa BHIYUCIUTH KPUBOJIMHEHHBIN
uarerpan §(y° —3x2)dx+ (2xy—y2)dy,
L

rae L — npoOeraemplii B TOJOKUTEILHOM HAPaBICHUU (IPOTHUB
4acOBOM CTPEJIKH) KOHTYP TPEYTOJbHHUKA C BEPIIMHAMH B TOUKAX
A(1;1), B(2;2), C(3;1). ITpoBepuTh HaliIECHHBINA PE3YJIHTAT, BEIYUCIISS
WHTErpaj HEMOCPEICTBEHHO.

4.14 npoBEpUTH SABJISETCS JIU BBIPAXKEHUE

2Xdx N dy
X°+y X*+y
noHbeIM Audepenunanom. Eciu sBnsgercs, To HalTu GpyHkiuo U.

5 BAPUAHT
a 2a%-y?

5.1 Tloctpouts o0xacT uHTerpupoBanus [dy [ f(X,y)dx.
0 Jay

1 y’
5.2 Beraucnuts [dy [(X+2Y) dx.
170
5.3 Boraucurs [[ (x> + y) dxdy; Sy < x%, y* < X.
S
1 1-x?
5.4 N3menuts mopsimok uaterpuposanus [dx [ f(X,y)dy.
12

5.5 Ilepexons K NMOJAPHBIM KOOPAUHATAM, BEIYUCIUTD

y Lo U2 2 2 2 X
arctg 2 dxdy; S:x?+y2>1 x> +y2 <9 y> -, y<xJ3.
Js,I gx y y y y \/§y



5.6 Beraucnuth m0maas mIoCKor GUrypsl, orpaHMYeHHON JTUHUSIMA
y2+x2 =1 x2+y? =25 y=x3,x=0.

5.7 Berauciauts 00beM Tella, OTPaHUYECHHOTO MIOBEPXHOCTIMHU
2=0,x*+y*=2y,z=4-x" -y~

5.8 BIUMCIUTS TWIOMIAb NOBEPXHOCTH LIJIMHIPA X% = 27, OTCEUEHHOTO

miockocTsaMu X—2Y =0,y =2X,X = 24/2.

5.9 HaliTu 1eHTp TAXKECTHU MIOCKON (GUTYphI, OTPAaHUUYECHHON BEepXHEH
MOBEPXHOCTHIO AJUINIICA, OMTUPAIOIIEICS HA OOJBIIYIO OCh .

5.10 HaiiTu MOMEHT MHEPIIUHU TIIOCKON (DUTYPBI, OTPAaHUYCHHON
MMHESIME X° + Y° = R? OTHOCHTEIIBHO TOUKH, JIEKAIIEH HA OKPY/KHOCTH.

5.11 Boraucauts ||| xyzdxdydz, V:x>0,y>0,z>0,x+y+z<1

5.12 Haiitn koOpAMHATHI LIEHTPA TSIKECTH OAHOPOJHOTO TEIA,
2 2 2
X

OrPaHMYCHHOTO MOBEPXHOCTAMH — + é +— = 1,x=0,y=0,z=0.
a C

5.13 Tlonw3ysick hopmynoi ['prHa BEIUUCIUTD KPUBOJIMHEHHBIN
uarerpan {(X°— y?)dx+ (xy—x2 )dy,

L
rae L — npoGeraeMplii B TOJIOKUTEIFHOM HaMpaBIeHUU (MPOTUB
4acOBOM CTPEIKH) KOHTYpP TPEYTrOJbHHUKA C BEPIIMHAMH B TOUKAX
A(1;1), B(2;2), C(3;1). ITpoBepuTh HaliIcHHBIN pE3yJIbTAT, BHIYUCIISS
WHTETpajl HEMOCPEICTBEHHO.

5.14 npoBepUTH SABIISIETCS JIM BBIPAKEHUE
(e —6x)dx+(1—x—y)eYdy

noiHbIM Auddepenunanom. Eciu sBnsgercs, To HallTu pyHkiuo U.

6 BAPUAHT
8—x

4 _
6.1 IToctpouts obnacTs nHTErprpoBanus [dx [ f(x,y)dy.
0 2Jx



2

2 X
6.2 Beraucmnts [dX [(2x—Y) dy.
1 X

6.3 Beraucruts ([ x3y? dxdy; S: x°+y° <R

S
1 x2
6.4 V3menuts nopsinok unrerpuposanus [dx [ f(x, y)dy.
0 3

X
6.5 Ilepexons K MONMSAPHBIM KOOPAWHATAM, BEIYUCIIUTh

[[Vx2+y* dxdy;S:x*+y*<a
S

6.6 BBIYuCInTh TII0IIAb JI0OCKON (DUTYpPBhI, OTPAaHUYECHHON JTUHUSIMHU
X*+y>=2y,y=x,x=0

6.7 BerancauTh 00beM Teja, OTPAHUYEHHOT'O TOBEPXHOCTIMHU
z=x*+Yy%, x+y=3x=0,y=0,z=0.

6.8 BEIYHCIIHTD [UIOLIAb YACTH MOBEPXHOCTH Z =1—y* — X

BBIPE3AHHOM WHIHHAPOM X° +Y* =1.

6.9 Hailtu HeHTp TSXKECTH OAHOPOIHOM TINTIOCKOM
(UTYPBI,OrpaHUYECHHOW CHHYCOMION Y = SINX, 0chio OX U MpsSMOi

T
X==.
4

6.10 HalitTu MOMEHT MHEPIIMU OJTHOPOJHOTO MPAMOYTOJIBHUKA CO
CTOPHAMH @ U D OTHOCUTEIPHO TOYKH MEPECECUCHUS JHArOHAICH.

6.11 Beraucruts [[[ zdxdydz; V @z >/x* +y?, 22 <8—x* —y°.

6.12 HaliTu KOOpAMHATHI IIEHTPA TAKECTU OJHOPOJHOIO TENA,
2 2
OrpaHUYEHHOTO MapadosionaoM Z =9 — X — Y° u miockocthio Z =0.

6.13 Iloaw3ysice popmysoit ['prHa BHIYUCIUTh KPUBOJIMHEHHBIN
unrerpan § (11xy — 2x*)dx+4x*dy,
L

rae L — npoOeraeMeblii B OJI0KUTEILHOM HANPaBJICHUU (MIPOTUB
4acOBOU CTPENIKH) KOHTYP TPEYTOJIbHUKA C BEPIIMHAMU B TOUKAX



A(1;1), B(2;2), C(3;1). ITpoBepuTh HalIEHHBIN PE3YJIbTAT, BBIYUCIISA
MHTETpaJl HEMTOCPEICTBEHHO.

6.14 mpoBEpUTH SABISETCS U BBIPAKEHUE
sin xdx+ (In y +1)dy
noHbeIM Auddepenunanom. Eciu sBusgercs, To HallTu pyHKiuo U.

7 BAPUAHT
% acos ¢
7.1 Mloctpoutsh 067acTh uHTErpUpoBanus | dp [ pdp.
7 0
2
2 4
7.2 Beruurcnuts [dX [ (X° —y) dy.
0 2
X3X 52
7.3 Boraucmuts [[ = dxdy; Sy <4, y<x°,y > Ve

S
2 2—-X
7.4 V3menuTsb niopsiok uaTerpuposanus | dx [ f(X,y)dy.

-6 2
-1
4

7.5 Ilepexons K NMOJISIPHBIM KOOPAUHATAM, BBIYUCIIATH
[[sin /x* +y? dxdy;S:7z° <x* +y® <4r°.
S

7.6 BeruncnuTh maomans miocKol GUrypsl, OrpaHUYEHHON JTUHUSIMU
2 | \,2 2 \,2

X"+ Yy =2X,X"+ Yy =4x

7.7 BeIauciuTh 00beM TeJa, OTPAaHUYEHHOTO TOBEPXHOCTSIMHU

z=X*+Vy?, 2=6—x*+V°

7.8 BBIYHCIIHTD [IOLIAb YACTH MOBEPXHOCTH Z° = 2XY OTCeKaeMast
miockoctsiMu X+ Y =1,x=0,y=0.

7.9 HaliTu LEHTp TAKECTU OJHOPOTHOMN TIOCKOU (PUTYPHI,
OTPaHUYEHHOMN OKPYKHOCTSIMH p = 2C0S @, p =4COS .

7.10 HaliTu MOMEHT MHEPIIMHA OJHOPOJHOTO Kpyra pajguyca I,
OTHOCHUTEJIbHO KacaTeJIbHOU.



7.11 Beruncautb

[[] 2x+3y—z)dxdy;V : x>0,y >0,x+y<3,z>0,z<4.

7.12 HaliTu MOMEHT MHEPIIMA OTHOCUTEIIBHO HAaYaJla KOOPJAUHAT

G2 2, 2
OJIHOPOJIHOTO T€Jla, OTPAaHUYEHHOTO0 cpepoit X“ + Y +2° =1 u KoHycom
22 = X2+ Y2

7.13 Ilonb3yscek hopmynoi ['puHa BEIYUCIUTS KPUBOTMHEHHBIN
2

MHTErpa if(X—I— y) dx—Sxydy,

L
rae L — npoberaemplii B TOJOKUTEILHOM HANPABICHUU (TIPOTUB
4acOBOM CTPEIIKN) KOHTYpP TPEYTrOJbHHUKA C BEPIIMHAMH B TOUKAX
A(1;1), B(2;2), C(3;1). ITpoBepuTh HaliIcHHBIN PE3yJIbTAT, BHIYUCIISS
WHTETpaj HEMOCPEICTBEHHO.

7.14 mpoBEPUTH SBISAETCA JIM BHIPAKCHUE
2(x—y)(dx —dy)

noHeIM Auddepenunanom. Eciu sBusgercs, To HalWTu ¢pyHKIuo U.

8 BAPUAHT
2 x+/3

8.1 IToctpouts obmacte uaTerpupoBanus [dx [ f(X,y)dy.
0 X

2 3x
8.2 Beramciuts [dX [(X+Y) dy.
1 2

X

2

8.3 Boraucauts [[y dxdy; S:y <+/9—-x*,y>0,x>0.
S

r \/er—x2

8.4 N3menuts nopsinok uHTerpupoBanus [dx | (X, y)dy.
0 X

8.5 Ilepexoas Kk MOJAPHBIM KOOPAUHATAM, BEIYHCIIUTh

Hdedy;SiszryZZLXZerz <4,
S



8.6 BeIunCIUTh TII0MAAb TUIOCKON (DUTYPBI, OTPAHUYCHHOMN JIMHUSIMHU

y=4x—x%y=3x".

8.7 Bblunuciauth 00beM Teja, OrPaHUUECHHOTO TOBEPXHOCTIIMU
3X+2y+z2-6=0,2=0,y=0,x=0.

8.8 BBIYHUCIUTH IUIOMIAAb YACTH MOBEPXHOCTH TEJIA OTPAHUYEHHOTO
2 2 2 2
noBepxHocTsIMU X* +2° =4,y +2° =4.

8.9 HaiiTu koopaMHATHI IEHTPA TSXKECTH ITOCKON (DUTYPBI,

orpanmuenHoi muHmAMH Y = 2X—X,y =0.

8.10 HaiiTu MOMEHT MHEpIIUU (PUTYPBI, OTPAaHUYCHHOMN JIMHUSMHU
X+ Yy =3 y=2vx,y=0 orrocurensno ocu OX.

8.11 Brruncauts
[ xz?dxdydz; V: x=+2y—-y*,x<2,y>0,y<2,2>0,z<3.

8.12 Haittu KoopAMHATHI LIEHTPA TSIKECTH OJHOPOJTHOTO TEa,
OrPaHMYCHHOTO OBEPXHOCTIMU X° +2° =a°,y* +z° =a® (z>0).

8.13 IMonb3ysack hopMynoit ['prHa BEIYUCIUTH KPUBOJIWHEHBIN
nnterpan § (4xy+x2)dx+(2x—y) dy,
L

rae L — npoberaemplii B TOJIOKUTEILHOM HANPABIECHUH (MIPOTUB
4acOBOM CTPEIKH) KOHTYpP TPEYTrOJbHHUKA C BEPIIMHAMH B TOYKAX
A(1;1), B(2;2), C(3;1). ITpoBepuTh HaliIcHHBIN pE3yJIbTAT, BEIYUCIISS
WHTETpajl HEMOCPEICTBEHHO.

8.14 ipoBEPUTH SIBIACTCA JIM BBIPAKECHUE
(3x* +3y?)dx + (4xy—1)dy

noiHbIM Auddepennnanom. Ecnu sBnsgercs, To HallTu QpyHKiuo U.

9 BAPUAHT



1 V2
9.1 IToctpouts obmacTs nHTErpHpoBanus [dx [ f(x,y)dy.
0 1-x
4 6oy
9.2 Berancnuts [dy [ X dX.
2 1

y

9.3 Boruncnuts [ dxdy; S:y <X, yz%,x+2y26.

S
2 2X

9.4 Vzmenuts nopsiiok unrerpuposanus [dx [ f (X, y)dy.
1 X

9.5 Ilepexons K MONSAPHBIM KOOPJAWHATAM, BEIYUCIUTh

e dxdy; S : %2 +y? <4.
S

9.6 BeruncnuTh 1momaab miocKol Gurypsl, OrpaHUYEHHON JTUHUSIMU

y? =—x+4,y° =2x-5 .

9.7 BeIUUCIUTE 00BEM TCJIa, OrPAHUYCHHOI'O ITIOBCPXHOCTAMU

ay?=x, 2 4d4%f-17-0.
8 8 4

9.8 BerynciuTh IUIOMA1b YaCTH HOBEPXHOCTH AZ = XY PACHOJIOKEHHOU
BHYTPH LHIHHApa X~ + Y° =a’.

9.9 HaliTu 1eHTp TSAXKECTH IUIACTUHKHU, OTPAHUYECHHOW JINHUAMU

y=x%y=1.

9.10 HaiiTu MOMEHT nHEepUUU PUTYPBI, OTPAHUYCHHON KapAUOUI0U
p =a(l+cose) ,orHocutenbpHo ocu OX.

9.11 Bplyuciaure

[[] ydxdydz, V: x<2,x>0,y>0,y<1,z>0,z<1-y.

9.12 Halitn KOOpAMHATHI HEHTPA TAKECTU OTHOPOJHOIO TENA,
OrPAaHMYCHHOTO OBEPXHOCTSAMHU Z° = XY, X=5,y=52=0..



9.13 Iloaw3ysce popmynoit ['pruHA BEIYUCIUTh KPUBOJIMHEHHBIN
unrerpan § (2X—3xy)dx+ (8x2—y2)dy,

L
rae L — npoGeraemplii B TOJIOKUTEILHOM HaNpaBieHUU (MPOTUB
4acOBOM CTPEIKN) KOHTYpP TPEYTOJbHHUKA C BEPIIMHAMH B TOYKAX
A(1;1), B(2;2), C(3;1). ITpoBepuTh Hali/IcCHHBIN PE3YyJIbTAT, BHIYUCIISS
UHTErpaJl HETIOCPEACTBEHHO.

9.14 mpoBEpUTH SABISAETCA JIM BHIPAKCHUE

Xdx+ ydy

noyiHbIM Tuddepennmanom. Ecnu saBisercs, To HaitTu GyHkimo U,

10 BAPUAHT
2 2—X
10.1 IMocTpouTk obsacts uHTerpUpoBanus | dx [ f(Xx,y)dy.

6 2
X
4

4 e
10.2 Boeruuciuts | Xdx [ In ydy .
0o 1

10.3 Beraucomrs [y dxdy; Sty <~/X, y = —x,x—y <2.
s

1 V1-x?
10.4 M3menuTh nopsiaok uaterpupoBanus [dx | f(x, y)dy.
a0

10.5 Tlepexoast K MOJISPHBIM KOOPAMHATAM, BHIUHUCIIUTH
[[V1-x2 —y*dxdy; S : x* + y* <1, y> X y<x3,x>0.
S J3

10.6 Beraucnuth miomaas miockoi GUurypbl, orpaHuYE€HHON TUHUSMHU
y=X,X+y=6.

10.7 BbaucanuTh 00beM TeNa, OrpaHMYEHHOTO MOBEPXHOCTIMHU
X°+y*=1x+y+2z-3,2=0.

10.8 Beruyucauth mIoniaib 4acTy MOBEPXHOCTH y2 +2%2 =x?

PACIIONIOKEHHOI BHYTPH LHNHHApa X~ + Y° =a’.



10.9 Halitu 1UeHTp TSHKECTH IIIACTUHKU, OTPAHUYCHHON JTMHUSMU

Y2 =2px,X=2p.

10.10 HaiiTu MOMEHT MHEPLIMU NPSIMOYTOJIbHOU TLIACTUHKH,
OTPaHUYCHHOMN NPAMBIMU X =0, X =3,y =0, Yy =7 ,0THOCUTEJIBHO Hayaja
KOOpAMHAT.

10.11 Bpruuciourse

[l (x* +y?+2z%)dxdydz; V: x>0,y>0,2>0,y<b>0,z<c>0,x<a>0

10.12 HaiiTu koOpAMHATHI LIEHTPA TSIXKECTH TEJa, OTPAHUYECHHOIO
X2 +y?+2° =3 x*+y*=2z.

10.13 ITonw3ysack hopMy:noit I'puHa BEIYUCTUTH KPUBOJUHEHHBIN
2

uuterpan § (3x—y)“dx+2x* dy,

L
rae L — npoGeraemplii B TOJIOKUTEIFHOM HaNpaBieHUU (MPOTUB
4acOBOM CTPETIKH) KOHTYpP TPEYTOJbHHUKA C BEPIIMHAMH B TOUKAX
A(1;1), B(2;2), C(3;1). ITpoBepuTh HaliIEHHBIN PE3YyJIHTAT, BEIYUCIISS
UMHTErpaJl HETIOCPEICTBEHHO.

10.14 mpoBepUTH SABISIETCS JIM BBIPAKECHUE
(e —ye )dx+ (e —xeY)dy

noyiHbIM Judpepenuuanom. Ecnu saasiercs, To HailTu pyHkimo U,

11 BAPUAHT
1 3X
11.1 TToctpouts o6macts uaterpuposanus [dx [ f(X,y)dy.
0,2
2

11.2 Berumcouts | dx [(cos® x+sin® y) dy.

O'—;-b‘ﬁ



11.3 Bbmucnmn,jji2 dxdy;S:y<9x, y>Xx, y SE.
X
S
1
, w5t
11.4 VI3MeHNTH NOPSAAOK HHTETpUpoBaHus | dX
-2

f(x y)dy.

.
3
11.5 Ilepexoas K NOASIPHBIM KOOPAUHATAM, BEIYUCIIUTD

jjzdx—dydxdy S:x*+y*<1y=>0.
s X +Y +1

11.6 Berauciauth miomaas miockoi (GUrypbl, orpaHiYeHHON JTUHUSIMHU

Yy =2X,y =—X

11.7 Beraucnuth 00beM Tela, OrpaHUYEHHOTO MMOBEPXHOCTIMU

z=1-x*—-4y* z=0.

11.8 BEIYHCIHTD [UIOLIAb YACTH MOBEPXHOCTU KOHyca Z° = 2XY
,OTCEYEHHOI0 IUIOCKOCTSIMU X =@,y = @, npu X >0,y >0.

11.9 HaiiT 1eHTp TSKECTH TUIACTUHKHU, UMEIOIIEeH hopmy
PaBHOOEAPEHHOTO TPEYTOJIbHUKA, IJIMHA TUTIOTEHY3bl KOTOPOT'O paBHA
a.

11.10 Haittu MoMeHT uHepiuu GUrypbl, OrpaHUuE€HHON JTUHUSAMU
2
y=4-x",y =0 ,orHocuTenarHo ocu OX.

11.11 Beraucnurs |[f M; V: z2x*+y%z2212<4..
VA
Vv
11.12 HaliTu MOMEHT MHEpILIMH MIapa paanuyca 2 OTHOCUTEIBHO €TO

LIEHTpA.
11.13 ITonb3ysce Gopmynoit ' puHa BEIYUCIUTh KPUBOJWHEHHBIN
nurerpan { (Xy—5x?)dx+(x+y)’ dy,

L

rae L — npoOeraeMblii B OJI0KUTEILHOM HANPaBJICHUU (MIPOTUB
4acOBOU CTPENIKH) KOHTYP TPEYTOJIbHUKA C BEPIIMHAMU B TOUKAX



A(1;1), B(2;2), C(3;1). IIpoBeputh HallACHHBIN pEe3yJIbTAT, BBIYUCIISAS
MHTETpaJl HEMTOCPEICTBEHHO.

11.14 mpoBEPUTH SABIISIETCS JIM BBIPAXKEHUE
(2x+5y)dx + (5x—2y)dy

noHbeIM Auddepenunanom. Eciu sBusgercs, To HallTu pyHKiuo U.

12 BAPUAHT
4 6-y

12.1 IToctpouts obnmacts uHTerpupoBanus [dy [ f(x,y)dx.
2 1

y

1 2-x?
12.2 Beraucnuts [dX  [(x—Y) dy.
53 2x1

2
12.3 BLIIII/ICJIHTLIIX—Z dxdy;S:x<2, y<x, y= l
X

S
2 6-Xx
12.4 V3mennTh nopsigok uaTerpupoBanus [dx [ f(x, y)dy.
0 2X

12.5 Hepexozm K IIOJIIPHBIM KOOPpAWHATAM, BBIYUCIIUTD

[[ O +y?)dxdy ;S :x* +y? <4x..

S

12.6 Beraucnuts miomaas miockoi GUrypsl, orpaHiYE€HHON TUHUSMHU

y:g,y:x,x:G.
X

12.7 Berancinutb 00beM TeJa, OTPAHUUYEHHOTO MTOBEPXHOCTIMU

z=x"-y* x=1y=0,z=0.

12.8 Beryucaurth mIoniaib 4acT MOBEPXHOCTH Z = 2./x , BBIPE3aHHOU
WJIMHIPOM y2 = 4X 1 mI0cKocThIO X =1.

12.9 Halitu 1HeHTp TsHKECTH A1l KpYrOBOTO CeKTopa paauyca R ¢
LHEHTPAJIbHBIM YTJIOM 2 .



12.10 OnHOpoaHas MIACTUHKA UMEET (popMy paBHOOEAPEHHOTO
PSIMOYTOJIBHOTO TPEYTOIBHUKA, ITTHHA TUIIOTEHY3bl KOTOPOT'O paBHA
4b. HaliTh MOMEHT HHEPIIUU OTHOCUTEIHHO TUIIOTCHY3HI.

12.11 Beruuenuts [[[ z°dxdydz; V: z<x°+y*,2>2,2<6.

12.12 Hatitm momeHT nHepruu kyba 0<x<a,0<y<a,0<z<a

12.13 Ionw3ysck hopMy:noil I'puHa BEIYUCIUTH KPUBOJIUHEHHBIN
unrerpan {(Xy—y*)dx+ (2 Xy+X° )dy,

L
rae L — npoOeraeMplii B TOJIOKUTEIHLHOM HaNPABICHUH (IPOTHUB
4acOBOM CTPEJIKM) KOHTYP TPEYTOJbHUKA C BEPIITMHAMH B TOUKaX
A(1;1), B(2;2), C(3;1). ITpoBepuTh HaliIECHHBINA PE3YJIHTAT, BEIYUCIISS
WHTETpaj HEMOCPEICTBEHHO.

12.14 npoBEPUTH SABIISIETCS JIU BBIPAKECHUE

2yeX2 (xydx -+ dy)

noHeIM Auddepennunanom. Eciu sBusgercs, To HailTu pyHkiuo U.

13 BAPMAHT
f(x,y)dy.

3
13.1 IToctpouTs 0ONacTh HHTErpUpOBaHus [ X
1

X | P — <

3 2X
13.2 Beraucauts [dx [(X+2y) dy.
2 X

13.3 Boruucurts [[ X° dxdy; S:x >0, y<x, y<2-x°.

S
1y
13.4 VizmennTs nopsiaok uaterpupoanus [dy [ (X, y)dx.
0 y

13.5 Iepexois K MOJAPHBIM KOOPMHATAM, BHIUHCIIHUTb.
[[ ydxdy ;S : kpyeosoii cexmop X° +y°<1-1<x<0,0<y<1..
S

13.6 Beruncnuth miomaab mI0CKOW PUrypbl, OrpaHUYEHHON JTUHUSIMU



y? =—X,X=—4

13.7 Beruucinuth 00beM Teja, OTPaHUYEHHOTO MOBEPXHOCTSIMU
7=2—+x*+y?,z=0..

2
X .
13.8 Beruucauth 1ioniajib 4acT MOBEPXHOCTH Z = PR OTCEUYEHHOMN

IJIOCKOCTSIMU Y = g, y=x,x=2/2 .

13.9 Haiitu 1ieHTp TsKECTH (UTYpBI, OTPAHUYEHHON OJTHOU METIEN
KpHBOH 0 =asin 2¢.

13.10 Haiiti nosisipHbI MOMEHT UHEPITUU (PUTYPBI, OTPAHUYECHHOMN

JIMHUSIMU 5+X:1,x:0,y:0.
a b

13.11 Boruucnuts [[[ °dxdydz; V: z<4-x*-y*2>0,z<3.

13.12 Hait KoOpAMHATHI LIETPA TSHKECTH TEIA, OTPAHUYEHHOTO
MOBEPXHOCTAMU X + Y =1,Z = X% + y2, x=0,y=0,z=0.

13.13 IMonw3ysack hopMysnoit I'puHa BEIYUCTUTD KPUBOJIUHEHHBIN
MHTETpall {(4y—x)2dx+ 2x°dy,
L

rae L — npoGeraeMplii B TOJIOKUTEIFHOM HaMpaBieHUU (MPOTUB
4acOBOM CTPENKM) KOHTYpP TPEYTOJIbHHUKA C BEPIIMHAMM B TOUKAX
A(1;1), B(2;2), C(3;1). ITpoBepuTh HaliIEHHBINA PE3YyJIHTAT, BEIYUCIISS
MHTErpaJl HETIOCPEICTBEHHO.

13.14 npoBepUTH SABIISIETCS JIM BBIPAKECHUE

(sin X+ (x—y)cos x)dx —sin xdy
noiHbIM Auddepenunanom. Eciu sBnsgercs, To HallTu pyHKkIuo U.

14 BAPUAHT



4 Iny
14.1 IToctpouTts obmacte uHTerpupoBanus [dy [ f(x,y)dx.
30

3 X
14.2 Beraucnuts [dx [(X—Yy) dy.
1 .3

14.3 Boraucauts [[ (x> +2xy) dxdy; S:y >0, y<1, y<x,y>x-1.
S

3 9-x?
14.4 3menuTh nopsaaok uarerpupoBanus [dx [ f(x,y)dy.
0 0

14.5 Ilepexons K NOASAPHBIM KOOPAWHATAM, BEIYUCIINTD.

[[x2+y?dxdy;S: x*+y*<a®,x>0,y>0..
S

14.6 Bprauciauth mionaas miIocKoi (GUrypbl, orpaHuYeHHON JTUHUSIMHU

Xx-1
y:Qyzéy:—my=—§<

14.7 BbaucanuTh 00beM Tella, OrPAaHHYEHHOTO MMOBEPXHOCTIMHU
X +y®=9,z=5x,2=0.

14.8 Beryucauth mIomaib 4acTy MOBEPXHOCTH X2 +2% = 9,
BBIPE3aHHOM IJIMHIPOM X% + y2 =9,

14.9 HailTu 1EHTp TSKECTH TOJYyCErMEHTA Mapaloibl y2 = ax,
OTCe4eHHOro IpsaMeiMu X =4a, Y =0(y > 0).

14.10 HaiftTu mMoMeHT uHepiuu (GUrypbl, OrpaHUYE€HHON JTUHUSMHU
Xy=4,X+ Yy =5, ornocurensHo ocu OY.

dxdydz
4

14.11 Beraucnurts |[| Vi (x-1)°+y*<1,2>3,2<6.

14.12 HaliTu MOMEHT MHEPILIMH [Iapa OTHOCUTEIIBHO KaCaTeIIbHOU
IIPSAMOM.



14.13 Ionw3ysacek hopmMyaoit I'puHa BEIYUCIUTD KPUBOJIWHEHHBIN
unrerpan § 7Xydx+ (2x* —y?)dy,

L
rae L — mpoOeraeMplii B MOJ0KUTEIBHOM HaMpaBieHUU (IPOTUB
4aCOBOM CTPEJIKM) KOHTYpP TPEYTOJbHHUKA C BEPIIMHAMM B TOUKAX
A(1;1), B(2;2), C(3;1). ITpoBepuTh HalACHHBINA PE3YyJIbTAT, BEIYUCISS
WHTErpajl HEMOCPEICTBEHHO.

14.14 npoBEPUTH SABIISIETCS JIM BBIPAKEHUE

dy — dx
(x—y)*

noHeIM Auddepenunanom. Eciu sBusercs, To HakTu ¢pyHKkIiuo U.

15 BAPUAHT

2 8-x2
15.1 IToctponts obnacts nHTerpupoBanus [dx [ f(x,y)dy.
0 2

2r a
15.2 Beruncauts [ €os° xdx [y dy.
0 0

15.3 Borumcomts [[ X,/ ydxdy; S: y <1, y =X,y <3x.

S
4 8-y
15.4 I3menuTh nopsigok uarerpuposanus [dy [ f(x, y)dx.
0 y
15.5 Ilepexoas K NOJIIPHBIM KOOPANHATAM, BBIYHCIIHUTh.

[[In(x* +y?)dxdy ;S: x* +y? <e*,x>0,x* +y* >e*..
S

15.6 Beruncnuth miomaas miockoi GUurypsl, orpaHiYE€HHON TUHUSMHU
2

x+y:2,y:XZ—1.

15.7 Beruncinuth 00bEM Tea, OTPAHUYEHHOTO MTOBEPXHOCTSIMU
z=1-x?-y?, y=X,y=x%+/3,2=0 (81 okranre).

15.8 Beruucauts miomaib 4acTu NOBEPXHOCTH X% + 2% =2z :
3aKJIFOYEHHYIO0 BHYTPU LHJIMHIPOM X% + y2 =3.



15.9 Halitu 1HeHTp TSHKECTH TLIOIIA W, OTPAHUYCHHOW JIMHUSAMU

y=x2,y=2x*Xx=1x=2.

15.10 HaiitTu MOMEHT UHEpLMU DUTYPBI, OTPAHUYCHHOUN JIMHUAMU
y® =4x,x+y =3(y = 0), orHocurensHo ocu OX.

15.11 Boraucnurts |[f dXdde; V: x*+y*+2°<9,x<1,2<2.
Z
\'
%2 yz ;2
15.12 HailTu MOMEHT MHEPILIUHU SJUIMIICOUA — + b_2 +— = 1
C

OTHOCHUTEJIBHO KAXKJIOW U3 TPEX €ro OCEH.

15.13 IMonw3ysack hopMy:noit I'puHa BEIYUCIUTH KPUBOJIUHEHHBIN
MHTETpaJl §(y+2y)2dx+ (x> —2x*)dy,
L

rae L — npoOeraemplii B TOJIOKUTEIHLHOM HANPABICHUH (IPOTUB
4acOBOM CTPEJTIKH) KOHTYP TPEYTrOJbHHUKA C BEPIIMHAMM B TOUKAX
A(1;1), B(2;2), C(3;1). ITpoBepuTh HallICHHBINA PE3YyJIHTAT, BEIYUCIISS
WHTETpajl HEMOCPEICTBEHHO.

15.14 npoBEpUTH SABIISIETCS JIM BBIPAKECHUE
(1+x)e*dx— @1+ y)e’dy

noyiHbIM Judpepenuuanom. Ecnu saasiercs, To HailTu pyHkimio U,

16 BAPUAHT
2 V8 2

-y
16.1 IToctponts oOmacts nuuTerpupoBanus [dy [ f(x,y)dx.

N

2r a
16.2 Beraucmuts | d [r?sin® gdr.
0 0

16.3 Boraucauts [[ (X + y)dxdy; S: x>0, y>0,x+y<3.
S



1 2—X
16.4 V3mennTh nopsigok uaterpupoBanus [dx [ f(x,y)dy.

0 2

16.5 Ilepexoas K NOASIPHBIM KOOPAUHATAM, BEIYUCIIUTD

2
I (1—y—2)dxdy St X +yi <l
s X

16.6 Beruucnuth mio01aab mIoCKOH PUrypbl, OrpaHU4EHHON JTUHUSIMU

X2 +y2=2x,y=0,y=xJ3.

16.7 Bbraucauth 00beM Tela, OrPaHMYECHHOTO MMOBEPXHOCTIMHU
z=xX*+y%, x*+y?*=2x,2=0.

16.8 BBIYHCINTD IUIONIAIb YACTU ITOBEPXHOCTH Z =/ X~ + Y°

DPACIIONIOKEHHOI BHYTPH LHIHHAPa X~ + Y° = 2X.

16.9 BerauciuTh MOMEHT WHEPITUH TIJIOIIAIH, OTPAHUYCHHON JTMHUSIMHU
y =2+/X, Y =X, otHOcHTeNbHO ocu Oy.

16.10 HaifTu xoopauHATHI IIEHTpa TSKECTH (UTYPBI, OTPAHUYEHHOMN

2 y? y

. X
AIUIATICOM 2—5+—:1Her0 XOpIou g+—: :

3

16.11 Beruucauth
[[[ (2x+3y—2z)dxdydz;, V: z>0,y>0,x>0, z<a,x+y<b(a>0,b>0)

16.12 HailTu MOMEHT MHEPIIUU KPYTOBOTO IMINHAPA (paauyc
ocHoBaHus R , BeicoTa H) OTHOCUTENBHO TMaMETpa OCHOBAHMUSI.

16.13 Ionw3ysacek hopMysioit I'puHa BEIYUCTUTD KPUBOJUHEHHBIN
2

unterpan {(5Yy+3X)“dx—2xydy,

L
rae L — npoGeraemplii B TOJIOKUTEILHOM HaNpaBiIeHUU (MPOTUB
4acOBOM CTPEJIKH) KOHTYpP TPEYTOJbHHUKA C BEPIIMHAMH B TOUKAX
A(1;1), B(2;2), C(3;1). ITpoBepuTh HailICHHBIN PE3yJIHTAT, BHIYUCIISS
MHTErpaJl HETOCPEACTBEHHO.



16.14 npoBepuThH SABIISIETCS JIM BBIPAKCHUE
cos® ydx — xsin 2ydy
noyiHbIM Juddepennmanom. Ecnu saBisiercs, To HaitTu pyHkimo U,

17 BAPUAHT
a \/2ax—x2

17.1 Ioctponts obnacts nuTerpupoanus [dx [ f(X,y)dy.
a 0

2

1 X
17.2 Beruucauts [dx [ xy*dy .
0o 0

17.3 Boruncnuts [[ (X* +4y® +9)dxdy; S : x* + y* < 4.

S
3 3X
17.4 I3mennTh nopsipok uHterpupoanus [dx [ (X, y)dy.
1 X

17.5 Ilepexoas K MONSIPHBIM KOOPAUHATAM, BEIYUCIUTD

jjj dxdy dxdy; S: y<+1-x*,y>0.
X +yi+1

17.6 BeluucnuTh mI0Maab MIOCKOK (PUTYphI, OTpaHUYEHHON JTUHUSAMUA
b2

) b
yo="—X,y=—X.
a a

17.7 Beruucnutb 00beM TeJ1a, OTPAHUYEHHOTO MOBEPXHOCTSIMHU
X2 +y? +2° =4,X* + y* =1(BHe UMIHHIPA).

17.8 Bpruuciurs 1Ionaib 4acTy MOBEPXHOCTH X° + y2 +7° =4,
DPACIIONOKEHHOI BHYTPH LHIHHAPa X~ + Y =2V,

17.9 Haiitu 1ieHTp TsKECTH (UTYphI, OTpAaHUYEHHOMN JIMHUSIMU U

v =4x+4,y* =-2Xx+4.

17.10 HaliTu MOMEHT UHEPITUH TIIOIIAIH PAaBHOOEIPEHHOTO
TPEYroJibHHKa ¢ OCHOBAaHUEM & M BBICOTOM N, OTHOCUTEIHLHO BEPIITHHBI.

17.11 Boramcnuts [[f xdxdydz; V: z20,y>0,x20, y<hx+z<a.



17.12 HaliTu MOMEHT UHEPIIMU TIOJIOTO IIapa BHENIHErO paanyca R,
BHYTPEHHETO I OTHOCUTEIBHO IUaMETpa.

17.13 Tlonw3yscek dhopmynoit ['prHa BEIYUCIUTH KPUBOJIUHEHHBIH
unTerpan {(Xy+2 y2)dx+ (x — y)2dy,

L
rae L — mpoOeraeMeblii B MOJI0KUTEIBLHOM HAMPaBJICHUH (TIPOTUB
4acOBOM CTPENIKM) KOHTYpP TPEYTOJbHUKA C BEPIIMHAMHU B TOUKaX
A(1;1), B(2;2), C(3;1). ITpoBepuTh HaliICHHBIN PE3YyJIbTAT, BHIYUCIISS
WHTETpaj HEMOCPEICTBEHHO.

17.14 npoBEepUTH SBISECTCA JIM BhIPAKCHUE
(2—-8xy?)dx — (4y> —8x*y)dy

noyiHbIM Tuddepentmanom. Ecnu saBisercs, To HaitTu GyHkimo U,

18 BAPUAHT
1 x2
18.1 TToctpouth obmacts uaTerpupoBanus [dx [ f(X,y)dy.
0 —Jx
2y
18.2 Berunciuts | | dxdy 5 -
13(X+Y)

18.3 Boraucauts [[Sin( X + y)dxdy ; S: x>0,y < % y > X
S

18.4 3MeHHUTHh OPSAOK UHTETPUPOBAHUSIX.

18.5 Ilepexoas K NOJIAPHBIM KOOPAUHATAM, BBIYMCIUTH

c [y2 2 2
SIN X"+ C e y2 2 2 2 2
] dxdy; S: x“+y >"— x“+y°<7x°.
2, 2 9
S A/X“+Y
18.6 Beiuncnuth miomaab NiI0CKOW PUrypbl, OTpaHUYEHHON JTUHUSIMU

y=~/X,y=2Jx,x=4.

18.7 BeuucanuTh 00beM TeNa, OrPaHMYEHHOTO MOBEPXHOCTIMHU
27=2+X+Yy,2=4—Xx" -y’



18.8 BeUMCINUTS IUIOMIAb YACTH TOBEPXHOCTH Z = XY, BBIPE3aHHOM

OHITHHAPOM X° + y° =8,

18.9 Haiitn meHTp TSKECTH IUIONIAIN, OTPAaHUICHHON JTUHUSIMU U
y=sinx,y=0,x=0,x=r.
18.10 HaliTu MOMEHT MHEPLIMK OJJHOPOJHOW IIACTUHKH, OTPAHUYEHHOM
mHESIMHE ay = X, X+ Y = 2a(a > 0), orHocuTensHO ocu OY.

18.11 Boraucauts [[[ /x* + y?dxdydz; V: x*+y*<z%z<1.

18.12 HaiiTu MOMEHT MHEPIIMHA OTHOCUTEIIBHO HadaJia KOOPAUHAT
OJIHOPOJIHOM MUpaMubl, orpaHndeHHon miockoctsamu X =0, y =0, z =0,

X+y+z=1.
18.13 IMonw3ysck dhopmynoit ['prHa BEIYUCIUTH KPUBOJIUHEHHBIN

MHTETPal ffxzydx+ (2x* —y)dy,
L

rae L — npoOeraemblii B TOJOKUTEILHOM HANPABIECHUU (TIPOTUB

4aCcOBOM CTPEJIKK) KOHTYP TPEYTOJbHUKA C BEPIIMHAMU B TOYKAX
A(1;1), B(2;2), C(3;1). ITpoBepuTh HaliIcHHBIN PE3yJIbTAT, BHIYUCIISS

HHTCTPAJl HCIIOCPCACTBCHHO.

18.14 npoBepuUTH SABIISIETCS JIM BBIPAKCHUE

(1-x)e “dx—(1-y)eVdy

noiaHbIM auddepenimanoM. Ecnu sBisercs, To Hailtu pynkiuio U,

19 BAPUAHT
1-x
[ f(xy)dy.

1

19.1 TToctpouTh 06JIaCTH HHTETpUpOBaHHs [ X
0 2
-V1-Xx

35
19.2 Beraucmuts [ [ (5x%y —2y*)dxdy.
12

19.3 Boruncaurts [[ (3x* —2xy+ y)dxdy; S: x> 0,x< y*,y <2,

S
2 8

_X2
[Ty,

19.4 VI3aMeHUTH TOPSIOK HHTErprpoBanwus [ dX
0



19.5 Ilepexoas K ONSIPHBIM KOOPAWHATAM, BEIYUCIIUTD
[[Vx2+y?dxdy; S: x*+y*=>a® x*+y*<4a’

S

19.6 Beiuucnuth mioiaab mIoCKor PUrypbl, orpaHU4eHHON JTUHUSIMU
y=x24y=x*X=42.

19.7 Berauciuth 00beM Teja, OTPaHUYEHHOTO MTOBEPXHOCTIMU
x° +y? =3z,2° + x> + y* =4 (Buyrpu mapaboionza)

19.8 Beruuciauts 1Ioma b 4aCTu NOBEPXHOCTH 25+ X0+ y2 =4,

. 2,2
PACIIONIOKEHHOI BHYTPH KOHyca X~ + y* = z°.

19.9 Haiitu 1ieHTp TsKECTH (UTYpBI, OTPAHUYEHHOMN JIMHUSMU U

y>=8x,y=0,X+Yy=6.

19.10 HaifTu MOMEHT MHEPIIUU OJHOPOAHOM IIOCKOU (PUTYPHI,
orpanmueHHoi muamsiMu (X —a)° +(y—a’)=a’,x=0,y=0(0<x<a),
oTHocutenbHO ocu OY.

19.11 Bpruuciaurse

[I] zdxdydz; V:0<x<05, x<y<2x, 0<z< 1-x*-y?.

19.12 BeIuucauTh HEHTP TAKECTH OJHOPOJHOIO TEJIA, OTPAHUYEHHOTO
miockocTsiMu X=0,Yy=0,2=0,x=2,y =4,X+ Y+ z =8 (yceueHHbI}!
napajuieNenumen).

19.13 IMonb3ysack hopMynoii I'puHa BEIYUCIUTH KPUBOJUHEHHBIN
uHTerpan { (X% +2y%)dx + 3xydy,
L

rae L — npoOeraeMblii B OJI0KUTEILHOM HANPAaBJICHUU (MIPOTUB
4acOBOU CTPENIKHM) KOHTYP TPEYTOJIbHUKA C BEPIIMHAMU B TOUKAX
A(1;1), B(2;2), C(3;1). ITpoBepuTh HallACHHBIN PE3YJIbTAT, BBIYUCIISS
WHTETpajl HEMOCPEICTBEHHO.

19.14 npoBepuTh SBISETCS JIU BBIPAKEHUE

y dx + (3xy” +e¥)dy



noHeIM Auddepennnanom. Ecim sBusercs, To HaiTu ¢yHkmuo U.

20 BAPUAHT
1 Jx
20.1 TToctpouth obmacts uaTerpupoanus [dx [ f(x,y)dy.
R
11 y2
20.2 Beruncnuts | | X dXdZy.
oo 1+ y

20.3 Boramcmuts [[ (3 + y)dxdy ; S x* +y* <9,y > % X+ 3.

S

1 4—x2

20.4 V3menuTh nopsaok uarerpupoBanus [dx | (X, y)dy.

O 3

20.5 Tlepexoas K MOJISAPHBIM KOOPIUHATAM, BEIYUCIUTh

[[ xydxdy; S: x*+y?<9,y>x,x>0.
S

20.6 BprurcauTh mI0Imaasb MIOCKOH (GUryphl, OrpaHHYECHHOM THHUSIMH
ay = x> —2ax,y = Xx.

20.7 Bprauciauth 00beM Tella, OTPAaHUYCHHOTO TTOBEPXHOCTAMHU
47 =16—x*—y*,z2=0,X* +y* =4 (BHe UHIHHIpA)

20.8 BpraucanTe miomaib 4acTu MOBEPXHOCTH X% + y2 +2% = 3,

PACIIONOKEHHOM BHYTpH mapaboonma X° + y° = 2Z.

20.9 Haiitu 1eHTp TSXKECTH IUIONANA, OTPAHUYEHHOW JINHUSMU U

x> +y?>=R? y=0.

20.10 HaliTu MOMEHT MHEPIMH TUIOLIAAN, OTPAHUYCHHOW JTNHUSAMU
y =sin X,y =coS X, X =0, otnocutenpHo ocu OX.

20.11 Bpruuciaurse

[I[ (x+2y+z)dxdydz;V : TpexrpanHas npusma, orpaHIYCHHas
v

noBepxHocTsimMu Z=0,x=0,y=0,x=a,y+z=b(a>0,b>0)



20.12 BpYucanuTh HEHTP TSKECTH OAHOPOIHOTO TENA, OTPAHUYEHHOTO
2

HWJIMHIPOM Z = y7 u tockoctsmMu X =0,y =0,z=0,2x+3y-12=0.

20.13 ITonp3ysack popmyioit I'pruHa BRIYMCINTh KPUBOJIMHECHHBIN
uHTerpan { (X% +2xy)dx + 2xdy,
L

rae L — mpoOeraeMeblii B MOJI0KUTEIBLHOM HANPAaBJICHUH (MIPOTUB
4acOBOM CTPEJIKM) KOHTYP TPEYTrOJbHHUKA C BEPIIMHAMM B TOYKAX
A(1;1), B(2;2), C(3;1). IIpoBeputh HalJICHHBIN pE3yJIbTAT, BHIUUCIISIS
WHTETpajl HEMOCPECTBEHHO.

20.14 npoBepHUTH SABISETCS U BBIPAXKEHUE
3 dx + 2sin ydy
X

noHeIM Auddepennunanom. Eciu sBusgercs, To HailTu GyHkiuo U.

21 BAPUAHT
2 3y
21.1 NoctponTts obmacts uaTerpupoBanus [dy [ f(x,y)dx.

0 y2

4

11

21.2 Beruucnurts | | ydedyZ
oo (L+X“+y9)
21.3 Boraucaurs [[ (C0S 2X +Sin y)dxdy; S: x>0,y >0, 4x+4y—-7<0.

S

3/2°°

2 8-y?
21.4 V3menuts nopsaok uaterpupoBanus [dy [ (X, y)dx.
2

0 y

2
21.5 Ilepexoas kK MONSIPHBIM KOOPAWHATAM, BEIYUCIUTH

2
[[cosy/x*+y?dxdy; S: x*+y? s%,xz +y* <.
S

21.6 BeruncnuTh miomaab MiI0CKoW GUrypbl, OTpaHUYEHHON JTUHUSIMU

y> =4+x,x+3y=0.

21.7 Bberyuciautb 00beM Tella, OTPaHUYEHHOTO TIOBEPXHOCTAMHU



2
éf+y2:Lz:Lz=12—3x—4y.
21.8 BBIYHCIIHTH [UIOLIA/b YACTH MOBEPXHOCTU X° + Y° +2° =4(2 >0),

BBIPE3aHHON IUIMHAPOM X + y° =1,

21.9 HaliTu 1eHTp TSAXKECTU IUIONIAIH, OTPAHUYEHHOW JIMHUSIMU U
y=sin X,y=cosX,y=0.

21.10 HaliTu MOMEHT MHEPIMH IUIOLIAAN, OTPAHUYECHHOW JINHUSAMU
y = 24X, ¥ + X =3x =0, orHOCHTEIBHO OcH OZ.

dxdydz

2

y

Vi XP+y*+12°<16,y<3, y>2..

21.11 Berancnnts m
\'

21.12 HaliTu MOMEHT MHEPIMH TeNa, OTPAHUYCHHOTO MOBEPXHOCTIMHU

2 2 52
x>y oz
— +<5 =—,Z=C oTtHocuTebHO ocu OZ.
a~ b c

21.13 IHoaw3ysice popmynoit ['prHa BHIYUCIUTH KPUBOJIUHEHHBIN
unterpan { (X% +3xy)dx+ (x — 2y?)dy,

L
rae L — npoOeraemplii B TOJIOKUTEIHLHOM HANPaBIECHUH (IPOTUB
4acCOBOM CTPEJIKH) KOHTYP TPEYTOJbHHUKA C BEPIIMHAMH B TOUKAX
A(1;1), B(2;2), C(3;1). ITpoBeputh HaliICHHBIN pE3yJIbTAT, BHIYUCIISS
WHTETPAJ HETTOCPEICTBEHHO.

21.14 npoBepuUTH SABISETCS U BBIPAXKEHUE

4(x* — y*)(xdx— ydy)

noJiHbIM Juddepenuuanom. Ecnu saasiercs, To HailTu pyHkIimo U,

22 BAPUAHT

12 2(x-4)
22.1 Toctpouth obnacts uaTerpupoanust [dy | f(X,y)dx.
6 X
3



xsin( X + y)dxdy.

22.2 BBIUUCINTD

o —N |y
O —

22.3 Berauennts [[ y In xdxdy; S:xy>1, y <~/x, x<2.

S
1 1+w/1—y2
22.4 V3menuth nopsaok uaterpupoBanus [dy [ f(x, y)dx.
0 2—-y

22.5 Tlepexoast K MOJISPHBIM KOOPAMHATAM, BEIYHCIIHTh
[[xydxdy; S: x*+y?>1x*+y*<4,x>0,y>0.
S

22.6 BBIYMCIUTH TIJIO0IIAb TIIIOCKON (DUTYPHI, OTPAHUYCHHOU JTUHUSIMHU

y=x°4y=x%y=4.

22.7 BerauciauTh 00beM Tella, OTPaHUYECHHOTO TIOBEPXHOCTAMHU
2

2:4—y2,z:0,y:%.

22.8 BpIYucanTh miomaib 4acTu IIOBEPXHOCTHU — y2 ~-7°=0,

PACIIONIOKEHHO BHYTPH LAmHHApa X- + Y =1.

22.9 Haltu UEHTp TSKECTU TUIOMIAIH, OTPAHUYEHHOW JIMHUSIMA U
Xy=4,y=Xx,x=4.

22.10 HaiiTu MOMEHT MHEPLXU OTHOPOIHOM TIIOCKOU (PUTYPHI,
. 2
OTpaHWYEHHOU JIMHUAMU Y =2 PX, X = 2P, oTHOCUTENRHO ocu Oy.

dxdydz
X

Vi (YP-D)+z°<1Lx<4,x22..

22.11 Beruncnuts m
\'

22.12 HaWt KOOpAWHATHI HEHTPA TKECTU OJTHOPOTHOTO TENa,
x> +y°
2a

OTPaHUYEHHOTO MapaboIonIoM Z = u chepoit

X +y*+2°=3a%(z>0).
22.13 Tlonw3ysce hopmyinoi ['puHa BEIYUCIUTD KPUBOTMHEHHBIN

unterpain { ( y2 —Xxy)dx + 4xy*dy,
L



rae L — nmpoOeraeMblii B OJI0KUTEILHOM HAMPaBJICHUU (MIPOTUB
4acOBOM CTPEIKH) KOHTYpP TPEYTOJbHHUKA C BEPIIMHAMH B TOUKAX
A(1;1), B(2;2), C(3;1). ITpoBepuTh Hali/IcCHHBIN PE3YyJIbTAT, BHIYUCIISS
WHTErpajl HEMOCPEICTBEHHO.

22.14 npoBepUTH SABJISETCS JU BBIPAKEHUE
(3x? cos y)dx + (2xsin y + 3)dy
noiHeIM Auddepenunanom. Eciu sBusgercs, To HallTu ¢pyHkIiuio U.

23 BAPUAHT

2 2x—x2
23.1 INoctpouts obnacts nHTerpupoBanus [dx [ f(x,y)dy.
1 2—X

11 dxdy

23.2 Berumeuts || ———.
00 (X+y+1)
23.3 BeruuciuThb
[[ xdxdy ; S : TpeyrosipHK ¢ BepumHamu A(2,3), B(7,2), C(4,5).
S
1 1—x2
23.4 U3menunTph nopsaok uarerpupoBanus [dy [ (X, y)dx.

0 192

2

23.5 Tlepexoast K MOISPHBIM KOOPIHHATAM, BEIYHCIIMTE

jjarctg%dxdy; S: x*+y? s4,x20,y2%,ys X~/3.
S

23.6 BeriuncnuTh miomaab miI0CKoW GUrypbl, OTpaHUYEHHON JTUHUSIMU
Xy=4,y =x,Xx=4.

23.7 BbryuciauTh 00beM Tella, OTPaHUYEHHOTO TIOBEPXHOCTAMHU

x> z°

¥+C_2:1,y:§x,z:O,y:O,(sz).

23.8 BpryucanTh miomnaib 4acTu MOBEPXHOCTH X% + y2 +2% = Rz,

BBIPE3AHHOM AIMHAPOM X° + Y = RX.

23.9 HaliTu 1EeHTp TSAXKECTH ILIONIANA, OTPAHUYEHHOW JIMHUSIMU U

y =2/X,y=X.



23.10 Haiftu MOMeHT uHEpIIMU PUTYPHI, OTPAaHUICHHON JTUHUSIMU
2
y© =2pX,X=2p, otHocuTeabHO ocu OX.

23.11 Boruucnurts [[[ x’dxdydz; V: x<4-y?—7%x<1,x>0.

23.12 HaliTh 1IEHTp TSXKECTH OJHOPOJHOTO TejIa, OTPAHUYECHHOTO
noBepxHocTAME X~ +Y° +2° =R%*n  ztga=+/x? + y? (cexrop
1apoBOiA).

23.13 [Hoaw3ysick popmynoit ['prHa BHIYUCIUTH KPUBOJIUHEHHBIN
uHTerpan { (y2=x)dx+ (x + 2xy)>dy,
L

rae L — npoGeraemplii B TOJIOKUTEIFHOM HaNpaBieHUU (MPOTUB
4aCOBOM CTPEIIKH) KOHTYpP TPEYTrOJbHHUKA C BEPIIMHAMH B TOUKAX
A(1;1), B(2;2), C(3;1). ITpoBepuTh HaliIcCHHBIN PE3yJIbTAT, BHIYUCIISS
MHTErpaJl HETOCPEICTBEHHO.

23.14 npoBepUTH ABJISACTCS JIU BBIPAXKECHUE
(y —6xy*)dx + (x —6x°y —6y?)dy

noJiHbIM Judpepenuuanom. Eciu saasiercs, To HailTu pyHkimo U,

24 BAPUAHT
1 a-x?

24.1 Toctpouth obnacts uHTerpupoBanus [dx [ f(x,y)dy.
0 x+/3

21
24.2 Beraucauts [ [ x*ye™ dxdy.
00

24.3 BBIYUCIIUTH

[[ xydxdy ; ecnu S orpannyeHa muHusIME XY =1, X + Y = g
S

2 C0S X
24.4 VzamenunTpb nopsiaok uarerpupoBanus [dx | (X, y)dy.
0 0

24.5 Tlepexons K MOJSAPHBIM KOOPJIUHATAM, BEIYUCIUTh



[[@-2x-3y)dxdy; S: x*+y?<9y<xy=-x
S

24.6 BpIyuciauTh M0 ab MI0CKON (PUTypbl, OTPAHUYEHHON JTUHUSMHU

ax=y?—2ay,y+x=0.

24.7 BeryuciauTh 00beM Tella, OTPaHUYECHHOTO MIOBEPXHOCTAMHU
z=9-y*3x+4y=12(y > 0) 1 KOOPAUHATHBIMHU IIIOCKOCTAMH.

24.8 BpruucanTh miomaib 4acTu IMOBEPXHOCTH X% + y2 +2% = a2,

BBIpe3aHHOMN rummHapoM X +y° =R*(R<a).

24 .9 Haiitn LEHTP TSHKECTU TUIOIIAAN, OTPAHUYECHHOW JTUHUSIMU U
Xy=4,X+y=>5.

24.10 HailTu MOMEHT MHEPIMU OJJTHOPOJAHOM TIIOCKON (PUTYPHI,
orpanuueHHON tuHusIMu Y =4 — X, e =0, otHOcuTeHHO Ocu Oy.

24.11 Boranenuts [[[ y?dxdydz; V@ y<x®+2z°,y<2,y>6.

24.12 Hatu CTaTM4YE€CKUM MOMEHT OJJHOPOJIHOTO KOHYCa C paguyCcoM
OCHOBAaHUS ' U BBICOTOM H OTHOCHUTENIBHO MIIOCKOCTH, TPOXOASAIICH
yepe3 BEPIUINHY MapauieIbHO OCHOBAHUIO.

24.13 Ilonw3ysice popmymoit ['prHa BBIYUCIUTH KPUBOJIMHEHHBIN
uHTerpan { Xyde+ (xy—2y>)dy,
L

rae L — npoGeraeMplii B TOJIOKUTEIFHOM HaMpaBieHUU (MPOTUB
4acOBOM CTPENIKH) KOHTYpP TPEYTOJbHHUKA C BEPIIMHAMH B TOUKAX
A(1;1), B(2;2), C(3;1). [TpoBepuTh HallICHHBIN PE3YJIHTAT, BBIYUCIISS
WHTETpajl HEMOCPEICTBEHHO.

24.14 mpoBepUTH SBISETCS JIU BBIPAXKECHHE
3(x+ y)*(dx +dy)

noiHbIM Auddepenunanom. Eciu sBnsgercs, To HallTu pyHkiuo U.

25 BAPUAHT



1 x2
25.1 ocTpouTs ob6macts uaTerprpoBanus [dx [ f(X,y)dy.
0,3
2

21
25.2 Beruucnuts | | > dxdy.

25.3 BeruuciuTs

[[(x+y)dxdy;S:y* <2x,x+y=4,x+y<12,

S
1 Jx

25.4 N3mennTs nopsaok uaTerpuposanus [dx [ (X, y)dy.
0 2

X
25.5 Tlepexons K MOJSAPHBIM KOOPJAUHATAM, BEIYUCIIUTD

oy dxdy

s 1+ X2 +y?
25.6 Beraucnuts miomaab miocKoni Gurypsl, orpaHUYEeHHON JTUHUSIMU
y>=a’—ax,y=a+x

>3 S| 4yeTBepTH Kpyra x° +y® <R®

25.7 Berauciauth 00beM Tella, OTPAaHUYECHHOTO TIOBEPXHOCTAMHU
2

Z =4 — X, ¥ KOOpAWHATHBIMHU IUIOCKOCTSIMU 2X + Y = 4(X > 0) u

KOOPAWHATHBIMU IIOCKOCTSMHU.

25.8 BBIYUCIUTH TI0MIA/h YACTH MTOBEPXHOCTH 2Z = X% + y2,

BHIPE3AHHOM IMIHHAPOM X + y° =

25.9 Haltu 1EHTp TSKECTH TUIOMIAIH, OTPAHUYEHHOW JIMHUASIMA U

y> =4x,x+y=3(y>0).

25.10 Beryncauts MOMEHT HHEPLIHUHU OTHOCHUTENBHO OcH OX
OJTHOPOJTHOTO KPYTOBOTO CEKTOpa paauyca R ¢ eHTpaibHBIM yriioM 2¢
(ock Ox pacnosiokeHa Ha OCM CHMMETPUH CEKTOPA).

25.11 Bpruuciursp

m dXdde; V :orpanuueHa KoHycom X° =y’ +z°

U IJIOCKOCTAMU X =1, X = 4.



25.12 Hantu cTaTuyeCKrue MOMEHTBI OTHOCUTEIBLHO KOOPIMHATHBIX
oceil mupamMuabl, 00pa30BaHHOMN MIOCKOCTIMU

X+y+z=2,x=0,y=0,z=0.

25.13 IHoaw3ysick popmynoit ['priHa BHIYUCIUTH KPUBOJIUHEHHBIN
uHTerpan { (2xy+3y?)dx +5x2dy,
L

rae L — mpoOeraeMeblii B MOJI0KUTEIBLHOM HAMPaBJICHUU (TIPOTUB
4acOBOM CTPEJIKM) KOHTYpP TPEYTOJbHHUKA C BEPIIMHAMM B TOUKAX
A(1;1), B(2;2), C(3;1). ITpoBepuTh Hali/IcCHHBIN PE3YyJIbTAT, BHIYUCIISS
WHTErpaj HEMOCPEICTBEHHO.

25.14 npoBepUTH SABJACTCS JIU BhIPAKEHUE
(e’ —ye*)dx + (xe¥ —e* —e”)dy
noHeIM Auddepennnanom. Eciu sBusgercs, To HailTu pyHkiuo U.

26 BAPUAHT

1 1
26.1 INoctpouth 0bsIaCTh HHTETpUpOBaHUS [ X
-1

2
[ f(xy)dy.
1-x

2

11
26.2 Borumcauts [ [e*"Ydxdy.
00

26.3 BBIUYUCIIUTH

2 2
X
[] dxdy;ecnu S orpanuueHa >IUICOM — + y—2 =1.
a
S

1 1-x
26.4 13menuTh nopsaok uaTerpupoBanus [dx [ (X, y)dy.
0 x-1

26.5 Tlepexoast K MOISPHBIM KOOPAMHATAM, BEIYHACIIHTE
[[xdxdy; S: x*+y?>1x*+y*<4,-1<x<00<y<Ll.
S

26.6 BeruncnuTh miomaab miIoCKoW GUrypbl, OTpaHUYEHHON JTUHUSIMU

y=x,y=X+2.

26.7 BeI4ucInTh 00beM Tejla, OTPAHHYCHHOTO MTOBEPXHOCTIMH
y=x°,y=1x=0,z=0,z=x"+Vy* .



26.8 BpryucanTh miomna/ib 4acTu MOBEPXHOCTU Z = XY, BBIPE3aHHOM

LHTHHAPOM X° + Y° = R%.

26.9 HailTu 1eHTp TSHKECTH OJHOPOHOM IIIOCKOUW (PUTYPBHI,
OTPaHUYEHHOUN JUHUSIMU U Y = X,y =8 — X",

26.10 HaiiTu MOMEHT HHEPUUH OTHOCUTENBHO OcH OY OAHOPOAHOTO
KPYTrOBOTO CEKTOpa paanyca R ¢ MeHTpaIbHBIM YIIIOM 2¢ .

26.11 Beraucnntb

[l X° + y*dxdydz; V :orpaHHYeHa HOBEPXHOCTAMH X° + Y =17°,Z
Vv

26.12 Onpenenuts MOMEHT HHEPLIUU OTHOCUTENBHO ocu OZ Tena,

X2 y2 7 2
OI'PaHUYCHHOI'O ITIOBCPXHOCTBIO ) + T + = 1

a~ b° ¢

26.13 Iloaw3ysice popmynoit ['prHa BHIYUCIUTH KPUBOJIUHEHHBIN
unterpan § (Xy+ yz)dx+ (2y® —x?)dy,
L

rae L — npoberaemplii B TOJIOKUTEIHLHOM HANPaBJIECHUH (IPOTUB
4acOBOM CTPEJIKH) KOHTYP TPEYTOJbHHUKA C BEPIIMHAMH B TOYKAX
A(1;1), B(2;2), C(3;1). IIpoBepuTh HalICHHBIN pE3yIbTAT, BHIUMACIISSL
WHTETpajl HEMOCPEICTBEHHO.

26.14 npoBepUTH SABJISETCS JIU BBIPAXKEHUE
dx N 2ydy
X+y°  X+y
noJiHbIM Juddepenumanom. Ecnu saasiercs, To HailTu pyHkimio U,

27 BAPUAHT
2r sin x

27.1 Toctpouth obnacts uHTerpupoBanus | dx [ f(x,y)dy.
0 0



2

x>y cos(xy?)dxdy.

2
27.2 Bpruncnuts |
0

27.3 BeruuciuThe

[[ x*ydxdy ; ecru S orpanmuena TuHEAME X = PY, Y
S

g(p>®.

1 2-2y-y?
27.4 VI3MeHHTh NOPSJOK HHTErpupoBanus [ dy [ f(x y)dx.

3
0 yé

27.5 Tlepexons K MOJSAPHBIM KOOPJIAUHATAM, BEIYUCIIUTD

[[ xydxdy; S —xkpyrosoii cexrop X*+Yy? <1y > X—;/é, y <X~+/3,x>0.
s

27.6 Beranciauth 00beM TeJa, OTPAHMYEHHOT'O KOOPIMHATHBIMU

IINIOCKOCTSAMMU, ITINIOCKOCTBIO
2

2X+3y —12 =0 u uunuHIpomM Z = y7 .

27.7 BeaucauTh momaab MiI0CKOW PUrypbl, OTpaHUYEHHON JTUHUSIMU

xy:a{y+x:gam>0)

277.8 BBIYHCINTS IUIOIA/Ib YACTH TOBEPXHOCTH 7% + y2 = X2,

BBIPE3AHHOM LAIMHAPOM X° + Y° = 8’1 miockoctamu Y =b, y = —b.

27.9 Haiftu 1ueHTp TsKecTH (PUTYphl, OTPAHUYEHHOMN JTMHUSIMU U
Ay =x*—4,-2y=x"—4.

27.10 HaiiTu MOMEHT HHEPUMH TUIOAN OTPAHUYEHHOW JTMHUSIMUA
y* =4x,x+ Yy =3,(y >0), orHocurensro ocu Oy .

27.11 Beraucauthb
[I] xyzdxdydz, ecnmV orpanuuena nosepxuoctsMu X° +y* +2° =1,
\Y

y=0,x=0,z=0.

27.12 Onpenenutb MOMEHT HHEPUMH OTHOCHUTENBHO ocu OZ Tena,
OTPaHUYEHHOTO NMOBEPXHOCTHIO



X>+y +2°=2,x° +y* =7°(2>0)
27.13 Tlonw3ysice hopmynoi ['puHa BEIYUCIUTD KPUBOJTMHEHHBIN
uHTerpan { (y?=3x2)dx+ 2x2ydy,

L
rae L — npoGeraemplii B TOJIOKUTEIFHOM HaNpaBieHUU (MPOTUB
4acOBOM CTPEJIKM) KOHTYP TPEYTOJbHUKA C BEPUIMHAMU B TOUKaX
A(1;1), B(2;2), C(3;1). ITpoBepuTh Hali/IcCHHBIN PE3YyJIbTAT, BHIYUCIISS
MHTErpaJl HEOCPEACTBEHHO.

27.14 mpoBEpUTH ABJIACTCS JIU BBIPAKCHUE
(y —6x°y?)dx + (x — 4x°y)dy

noyiHbIM Tuddepentmanom. Ecnu saBisercs, To HaitTu GyHkimo U,

28 BAPUAHT

4 y?

2 V2
28.1 Toctpouth obmacts uaTerpupoBanus | dx [ f(x,y)dy.

-2 [, 2

=

51

22
28.2 Beruncnuts [ [ Xy(X+ y)dxdy.
00

28.3 BBIUHUCIIUTE

[[sin( x + y)dxdy ; ecru S orpanuyeHa muHusIMU X =0,y = X, Y = %
S

1 3-2y
28.4 V3mennTs nopsaok uaterpupoBanus [dy [ f(x, y)dx.
0 Jy

28.5 Ilepexons K MOJISAPHBIM KOOPJIUHATAM, BEIYUCIUTh

i dxdy
s |/ X2+ Y2

28.6 BeruncnuTh miomaab miIoCKol GUrypbl, OrpaHUYEHHON JTUHUSIMU
y=C0SX,y=c0s2x,y=0

dxdy; S: x>+y2<4,y>xy<x/3.

28.7 Beranciauth 00beM Tejia, OTPAaHUYEHHOTO IIOCKOCTSIMH KOOPAUHAT,
2 _ 2 2 1
IOCKOCTSIMU X = 4y = 4 1 mapaboyion1oM BparieHust Z° =Yy + X" +1



28.8 BpraucanTe miomnaab 4acTi IMOBEPXHOCTH 7% + y2 = X2,

PACIIONOKEHHOM BHYTPH LMIHHApa X° + Y° = R,

28.9 HaiiTu 1eHTp TAxKEeCTH PUTYyphl, OTPAHUUYCHHON 3JUTUIICOM
2

XZ+ y* =11 ero xopuoii §+y:1.

28.10 HaliT MOMEHT MHEPIMH TUIOIAX, OTPAHUYCHHOW JINHUSAMU
y =2+/X, y = X, otHOCHTENBHO OcH OX .

28.11 Beranciuthb
If xy*z°dxdydz; ecnuV orpannueHa HOBEPXHOCTSIMU Z = XY, Y = X,
\'

x=12=0.

28.12 Onpenenuts HEHTP TSAKECTU OJJHOPOIHOTO TeJla, OTPAHUYECHHOTO
MMOBEPXHOCTAMU

az=a’—-x*-y%,z=0

28.13 Tlonb3ysce hopmyinoit ['puHa BEIYUCIUTS KPUBOJIUHEHHBIN
2

unrerpan §(X—y)“dx+ (3x* + y*)dy,

L
rae L — npoGeraeMplii B TOJIOKUTEIFHOM HaMpaBieHUU (MPOTUB
4acOBOM CTPEIKHN) KOHTYpP TPEYTrOJbHHUKA C BEPIIMHAMH B TOUKAX
A(1;1), B(2;2), C(3;1). ITpoBepuTh HaliIEHHBIN PE3YyJIHTAT, BEIYUCIISS
WHTErpajl HEMOCPEICTBEHHO.

28.14 nipoBepuUTH SABISETCS JIM BBIPAKECHUE
(sin y+ ysin x)dx + (xcos y — cos x)dy
noiHbIM Auddepenunanom. Eciu sBnsgercs, To HallTu pyHkiuo U.

29 BAPUAHT

4 ax—x?
29.1 INoctpouts obnacts uHTerpupoBanus [dx [ f(x,y)dy.
0 X



21
29.2 Beramcmuts [ [ (X+ Xy—Xx* — y?)dxdy.
00

29.3 Bpruuciantb
[[ (x—y)dxdy ;ecnu S orparnuena muEuAME Y = 2 — X°, Y = 2X —1.

S
1 2—y

29.4 M3menuth nopsiaok uaterpupoBanus [dy [ T (X, y)dx.
0 y

29.5 Tlepexoas K MOJSAPHBIM KOOPJAUHATAM, BEIYUCIUTh

[[Vx?+y2dxdy; S: x®+y*>>2,x°+y*<4,y>xx>0.
S

29.6 BeruncauTs miomaab MiI0CKoW PUrypbl, OrpaHUYEHHON JTUHUSIMU

y>+2y—3x+1=0,3x-3y—-7=0

29.7 Beruncianth 00beM TCJId, OrPaHUYCHHOI'O INIOCKOCTAMMU KOOPAHUHAT,

IUTOCKOCTSIMH X = @,y = b u symunTraeckuM mapaboJion1oM BpaIieHHsI

2 2
2 y X AN

25 =2+ —
24 2p
29.8 BEIYHCITHTH IUIONIA/b YACTH MOBEPXHOCTU Z = Y + X*, BBIPE3aHHO#

LHTHHAPOM Z° =2y .

29.9 Haltu 1EHTp TSKECTH IUIOIIAIN, OTPAHUYEHHON JTUHUSIMH
2y =x°,y=x*,x=1x=2

29.10 HaiiTu MOMEHT HHEPUMH TUIOIAN, OTPAHUYEHHOW JIMHUSIMUA
Xy=4,y=X,X=4, orHocutenbHo ocu Oy.

29.11 Beuucnutb

dxdydz
Jya+x+y+n3

;ecnnV — TeTpasip , OrpaHUYCHHBINA TOBEPXHOCTIMU
z+Xx+y=1y=0,x=0,z=0.

29.12 HaliTn CcTaTMYECKUE MOMEHT Tejla, OTPAHUYCHHOTO AJUIUIICOUIOM

2 2 52

X VA .

—+ Z—Z +— =1 u maockocTbio OXY, OTHOCHTEIBHO STOU ILIOCKOCTH.
a C



29.13 Tlonw3ysce hopmynoi ['puHa BEIYUCIUTS KPUBOJTMHEHHBIN
uHTerpan { (x> +5y?)dx -+ 2x2dy,
L

rae L — npoGeraemplii B TOJIOKUTEILHOM HaNpaBieHUU (MPOTUB
4acOBOM CTPEJIKH) KOHTYP TPEYTOJbHUKA C BEPUIMHAMU B TOUKaX
A(1;1), B(2;2), C(3;1). ITpoBepuTh HalACHHBINA PE3YyJIbTAT, BEIYUCISS
MHTErpaJl HETOCPEACTBEHHO.

29.14 npoBepUTH ABJIACTCS JIU BBIPAKECHUE
(2x —5y*)dx + (2 —10xy)dy

noyiHbIM Tuddepentmanom. Ecnu saBisercs, To HaitTu GyHkimo U,

29 BAPUAHT
4 Varx-x?

29.1 Tloctpouts obmacth uHTerpupoBanus [dx | f(x,y)dy.
0 X

21
29.2 Beramcmuts [ [(X+Xy—Xx* —y?)dxdy.
00

29.3 BeruucauTh
[[ (x— y)dxdy ;ecnu S orparnuena muEuAME Y = 2 — X°, Y = 2X —1.

S
1 2—y
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1. Halimu z™.
2. Pewumeb ypasHeHue.
3. Hailimu delicmeumesnbHyr U MHUMYIO Yacmb 3a00HHOU (pyHKUUU.



4. [lposepumsb 8binosHeHuUe ycnosua Kowu-PumaHa u 8 cnyyae ux
8blrnosHeHUA Hatimu f'(z).
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¢opmyny Kowu).

8. Uccnedosame Ha cxodumocms pAo.
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BO3MOXXHOCTSIMU3JIOPOBBSl  OONBIIOE 3HAUE€HHWE WMEeT WHAWBHUAyallbHas yueOHas paboTa
(KOHCYJIbTALlMH) — JOTIOJIHUTEIBHOE Pa3bsiICHEHHE YIeOHOTO MaTepraa.



WupuBuayanbHble KOHCYJIBTAIlMM IO TPEIMETY SIBIAIOTCS BaKHBIM  (DAaKTOPOM,
CHOCOOCTBYIOUIMMUHINBHUIyaIU3alM O0OY4YE€HUSI U YCTAHOBJICHHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXIyIpernosaBaTeieM W OOydalolIMMCS WHBAIMIOM WM JIMIIOM C OrpaHUYEHHBIMHU
BO3MOYKHOCTSIMU3I0POBBSL.

8. Ilepeyenb MH(POPMANMOHHBIX TEXHOJOTHI, NCIOJb3YyeMbIX MPH OCYIIECTBJIECHUH
00pa30BaTeILHOIO MpPoIecca Mo TUCIUNIUHE (MOAYJII0).(IPH HEOOXOIMMOCTH)

8.1 IlepeuyeHb HHPOPMAMOHHBIX TEXHOJIOTHIA.

NubopmannoHHbIe TEXHOJIOTHH - HE PEAYCMOTPEHBI.

8.2 IlepeueHb HEOOXOAMMOT0 POTPAMMHOI0 00eCIeYeHHsl.
IporpamMmuOe 0becTiedeHne — He MPEIYCMOTPEHO.

8.3IlepevyeHb MHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexrponnas 6udanoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajJbHO-TeXHHYeCKasi 0a3a, HeoOXoauMasi JJsi  OCYIIEeCTBJICHHS
o0pa3oBaTe/ibHOrONMpoIecca Mo JMCUUILIUHE (MOAYJIIO).

MaTepI/IaJIBHO'TCXHI/I‘IeCKOC obecmeueHue AU CITHUITIIMHBI

No Bug pador
(MOyJIs1) M OCHAILIEHHOCTh

1. JlexMoHHbBIE 3aHATUS JlexuMoOHHas ayIUTOPYSL, OCHALICHHAS [IPE3CHTALMOHHON TEXHUKON
(IpoeKTop, IKpaH)

2. [IpaxkTHueckue 3aHATUA Aynuropus

3. Tekyuuii KOHTPOb, Aynutopust
MIPOMEKYTOYHAS
aTTecTalus

4. CamocTosiTenbHas Kabuner st camMocTOsTENbHON paboOThl, OCHAIIEHHBII
pabora KOMIIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBIO MOJKIIOYEHHS K

cetn «/HTEpHET»,IPOrpaMMOIl DKPAaHHOIO YBEIWYEHHS U
00€eCrevyeHHbI TOCTYIOM B AJIEKTPOHHYIO HH(OPMalOHHO-
00pa30BaTeNIbHYIO CPEJly YHUBEPCUTETA.



http://www.elibrary.ru)/

