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1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

Henu: popmupoBanue y Oyaynmx 0akaaaBpoB CIOCOOHOCTH OCYILECTBIISATh MOUCK, KPUTHYE-
CKWH aHaJIM3 U CUHTE3 WHPOPMAIIUHU, TPUMEHSATh CHCTEMHBIH ITOIXO]I IS PEIICHHS TOCTaBJICH-
HBIX 3a71a4.

3anaun: ocBoeHHE 0a30BBIX TEOPETUUECKUX 3HAHUI MaTEMaTHYECKOTO aHaIn3a, 0TpaboTKa
NPAaKTHYECKUX HABBIKOB B MX MCITOJIB30BAaHUH IIPU PEIICHUU MOJICIIFHBIX 33/1a4 KaK TeOpeTHYe-
CKOT'0 TUIIA, TaK M C TMPAKTUUYECKUM Ccofep kaHueM; (popMupoBaHue y Oyaynmx 6akaaaBpoB CIIO-
COOHOCTH MPUMEHSTH (yHAaMEHTAIBHBIC 3HAHHS, TIOJTy4YCHHBIE TIPH N3YYCHUH MaTEeMaTHIECKO-
r'o aHaJu3a B NPo(hecCHOHAIBHOM JesITeIbHOCTH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnasa nucuniumiaa b1.0.24 MaremaTH4ecKrid aHAJIN3 OTHOCUTCS K 0053aTeJIbHOM YacTH
Bbrnoka 1 obpa3oBarenbHOI POrpaMMBI.

Jlnst u3ydeHus JaHHOW y4eOHON AUCITUIUIMHBI HEOOXOMMBI 3HAHUS, YMEHHS U HAaBBIKU, (HOPMHU-
pyeMmble MPEANIECTBYIOMNMHI AUCIUIUIMHAME: JUCIUIUIMHAMU: IIKOJIbHBIA KYypC MaTeMaTHUKH.

[lepedyenp mocnenyomux yueOHbIX AUCHUIUINH, /U1 KOTOPBIX HEOOXOIMMBI 3HAHUS, YMEHUS U
HaBBIKH, (POPMHUPYEMbIC JTAHHON YIeOHOM AMCIUITIMHON: 3JIEeMEHTHI (DYyHKIIMOHAIBHOTO aHANIN3a,
nuddepeHIaIbHbIe ypaBHEHUS, KOMIUIEKCHBIN aHaJIH3, .

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCHHUITJIMHBI

[Iponiecc ocBOeHMS AMCUUIUIMHBI HApaBiIeH Ha (JOpMUPOBAHKE CIEAYIOUINX KOMIIETEHIIUN B
cootBercTBUU ¢ @PI'OC BO 1 OII BO no nanpasnenuto noarorosku 44.03.05 Ilenarornueckoe
obOpazoBanue (¢ IByMs TPOPUIIMHU TTOATOTOBKH):

YK-1 CriocobeH ocymecTBIsATh MOMCK, KPUTHUECKUI aHaIN3 U CUHTE3 UH(POpMaIUuH, IpuMe-
HSTb CUCTEMHBIN OJIXOA U1 PELICHUS IOCTaBJIEHHBIX 3a/1a4.

B pe3ynbraTe 0CBOGHUS IUCHUILIUHBI 00Y4arOLIHUICs JOIKEH

3HaTh: OCHOBHBIE MOHATHUS Kypca MaTEMaTHUECKOI0 aHaJIN3a.

YMeTh: NIPUMEHATh METOABI MATEMaTHYECKOIO aHAINM3a K 3a1a4aM Pa3HOrO THIIA, OCYIIECTBIIATh
MIOUCK, KpUTUYECKHI aHAIN3 U CUHTE3 MH(OPMAIUH, IPUMEHATh CHCTEMHBIN TIOJIXO0/1 IS pelle-
HUS IIOCTABJICHHBIX 3a1a4.

Brnaners: HaBbIKAMH CaMOCTOSITEILHOTO MPHOOPETEHHS U COBEPILICHCTBOBAHUS METOIOB PelIe-
HUS TIOCTABJICHHBIX 33/1a4, HABbIKAMU UCIIOJIb30BaHUS UX B PO(ECCHOHAIBHON €S TENbHOCTH.



4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJINHbI

O0BeEM IUCIUILUIMHEL COCTABIAET 16 3aueTHRIX e1., 576 Jac.

®opma NPOMEKYTOYHON aTTECTALUU: IK3aMEH, IK3aMEH, 3a4ET C OLICHKOM, IK3aMEH.

4.1. Copep:xanue TUCUMIJIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM, ¢ YKa3aHueM BHI0B y4el-
HBIX 3aHATHI M OTBEJIEHHOI0 HA HUX KOJIMYeCTBA AaKaJeMUYEeCKHUX YaCOB

Paznen qucuumimee! / Tema Cem. | Buapl yue6HO# paboThI DopMbl
KonrakrHas pabora npe- | Ca- TEKYIIETO
nojasarens ¢ o0y4daro- MOCT. | KOHTpOJIS;
IIAMUCS pabora | PopMeI
Jlex- | JIaG. [Tpaxkr. IPOMEKYT.
102078 3aHs- | 3aHs- aTTecTaluu

TUS TUS
Paznen 1 1 4 0 1 KP, sk3.
Pa3nen 2 1 10 14 10 KP, k3.
Paznen 3 1 10 10 10 KP, sk3.
Pa3nen 4 1 10 10 10 KP, k3.
Paznen 5 2 16 16 42 KP, sk3.
Pasnen 6 2 12 12 37 KP, sk3.
Pa3nen 7 3 10 10 10 KP, 3aud. ¢
o1l.

Pa3nen 8 3 10 10 10 KP, 3aud. ¢
o1l.

Pa3nen 9 3 14 14 12 KP, 3aud. ¢
o1l.

Pa3nen 10 4 16 16 9 KP, k3.

Pazpmen 11 4 16 16 8 KP, x3.

Uroro (1 cemectp): 34 34 31 IK3.

Uroro (2 cemectp): 28 28 79 IK3.

Hroro (3 cemectp): 34 34 32 3a4.C OIl.

Uroro (4 cemectp): 32 32 17 IK3.

4.2. Il;1an BHeayIMTOPHOM CaMOCTOSITEIbHON PadoThI 00y4arouXcs M0 JUCHUIIIHHE

Paznen nuctumnmaet / Te- | CamocTtostenbHas pabora o0y- Onenounoe | YueGHO-

Ma YaIOMUXCS CPEICTBO METOIHYe-
Bupg camoct. | Cpoku 3arpa cKoe obecrie-
paboTHI BBIMIOJIHE- | THI YyeHUE ca-

HUs Bpe- MOCT. pabOTbI
MEHHU

Paznen 1 KOHCIIEKT 1 KP No 1 [3], [8]

Paznen 2 KOHCIICKT 10 KP Ne 2 [1,2,3,7,8,9]

Pazmen 3 KOHCITEKT 10 KP Ne 3,4 [1,2,3,7,8,9]

Pazpnen 4 KOHCIICKT 10 KP Ne 5,6 [1,2,3,7,8,9]




Paznen 5 KOHCIIEKT 42 KP Ne 7, 8,1[1,2,3,7,8,10,
9 13]
Paznen 6 KOHCIICKT 37 KP Ne 10,1[1,2,3,7,8,10]
11
Paznen 7 KOHCIICKT 10 KP Ne 12,1[1,2,4,7,8,11]
13
Paznen 8 KOHCIICKT 10 KP Ne 12,1[1,2,4,7,8,11]
13
Paznen 9 KOHCIICKT 12 KP Ne 12,]1[1,2,4,7,8,11,
13 12]
Pazgem 10 KOHCIICKT 9 KP Ne 14 [1,2,4,7,8,11,
12]
Pazgem 11 KOHCIICKT 8 KP Ne 15 [1,2,4,7,8,11,
12]
OO01mast TpPyA0EMKOCTh CaMOCTOSITeNIbHOM paboThl (wac.) | 159
W3 HUX ¢ UCTTOTB30BaHUEM AJICKTPOHHOTO O0yUEHUS U
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH (4ac.)

4.3. Conep:xanue yueOHOro Mmarepuaja

Pasnen 1. Beenenue.

Tema 1.1. AkcnoMaTHKa MHOKECTBA JCHCTBUTEILHBIX YHCE.

Tema 1.2. MHOXecTBa U oniepaliiy HaJl HUMHU.

Tema 1.3. [TpuHUMI MUHUMAIBHOTO 3JIeMeHTa. [ [puHIMI MaTeMaTU4eCKOW UHAYKIUH.

Tema 1.4. Monynp BemecTBeHHoro uucina. llenas u nqpoOnas wactu umcina. [ImoTHOCTH
QB R.

Tema 1.5. BepxHue u HM)KHUE TPAHU YUCIOBBIX MHOXKECTB. [IpUHIIMIT BIOKEHHBIX OT-
PE3KOB.

Tema 1.6. Otobpaxenue, oopas, mpoodpa3s, OMEKIHsL.

Tema 1.7. Momuocts MHOKecTBa. CuerHble MHOXecTBa. HecuetHocts R. IlnoTHOCTh
(R\Q) B R.

Paznen 2. I[lpenen yncnoBoi Mocae0BaTeIbHOCTH.

Tema 2.1. Tlonarue npenena nociaeaoBarenbHOCTA. EnuHCTBEHHOCTH mpenena. Jlunen-
HbIE CBOMCTBA Mpejiesia MoCIe0BaTEILHOCTH.

Tema 2.2. CBoiicTBa npenesna, CBsI3aHHbIE C HEPABEHCTBAMM.

Tema 2.3. HeoGxonumoe yciioBHE CXOIUMOCTH MOCIIEIOBATEILHOCTH. TeopeMbl 0 Tpeie-
JIe TIPOU3BEJEHUS U YACTHOTO CXOASAIIMXCS MOCIEI0BATEIbHOCTEH.

Tema 2.4. Teopema Belieputpacca o npejene MOHOTOHHOM U OrpaHUYEHHOM Mocie0Ba-
tenbHOCTH. Yucno e. Teopema lItomnbua.

Tema 2.5. IloanocnenoBarenbHOCTH. YacTUUHBIE MPENEbl MOCIEA0BATEIbHOCTH. Teo-
pema bonsnano-Beliepiurpacca.

Tema 2.6. Kputepuii Ko cxoquMocTH YUCIOBBIX NTOCIE0BATEIbHOCTEN.

Tema 2.7. beckoHeuHo O0nbINe U OECKOHEYHO MaJIbIE ITOCIEN0BATEIILHOCTH.

Paznen 3. Ilpenen ¢pynkiuu. HenpepsIBHOCTD (PYHKITHH.

Tema 3.1. Ilonsitue npenena GpyHkuuu B Touke. OAHOCTOPOHHUE TPEAETIHI.

Tewma 3.2. CBoiicTBa mpezena GyHKIUH.

Tewma 3.3. Kpurepuii Komm cymectBoBanus npezena GyHKIUN.

Tema 3.4. 3amedaTenbHbIE TPEACIIBI.




Tema 3.5. beckoneuno Oonpime u 6eckoHeuHO Maibie PyHKIMU. CpaBHEHHE (PYHKITUH.
O-cuMmBoNMKa. DKBUBAJICHTHBIEC (DYHKIINU.

Tema 3.6. IlonsiTue HempepbIBHOCTH (YHKIIMU B TOUKe (Ha MHOXecTBe). [Ipocteitmue
CBOMCTBA HEMPEPHIBHBIX (QyHKIMI. HenmpephIBHOCTE AyIeMeHTapHBIX (PYHKITUNA. TOYKH pa3phiBa U
WX KJacCu(UKaIHsI.

Tema 3.7. I'moGanbHble cBOICTBa (PYHKIMH, HEPEPHIBHBIX Ha OTpe3ke (Teopembl Beii-
epwtpacca 1 bonpnano-Komm).

Tema 3.8. [ToHsiTHE paBHOMEPHOW HENIPEPHIBHOCTH (PYHKITUH.

Tema 3.9. CpolicTBa 3aMKHYTBIX M OTKPBITBIX MHOkeCTB. Kommakt. DyHKIMKU Hempe-
PBIBHBIE HA KOMITAKTE.

Paznen 4. luddepenumanbuoe nucuncnenue GyHKIUN 0AHOM TepeMeHHOH.

Tema 4.1. Tlonsatus muddepeHuupyemoctrn GyHKIMH B TOYKE, NMPOU3BOAHOM, mudde-
peHIuana.

Tema 4.2. YpaBHeHue KacaTenbHON K rpaduky GyHKUMU. ['eoMeTpudecKuil CMbICT Mpo-
U3BO/IHOM 1 nuddepennnana. MexaHn4ecKHii CMBICI IPOU3BOIHOM.

Tema 4.3. JludbdepenunpoBanue ClIoXHOH W oOpartHOi (yHKIMA. MHBapHaHTHOCTH
dbopmbl iepBoro auddepeHuana.

Tema 4.4. npaBuna quddepeHunpoBaHus.

Tema 4.5. IlpousBoaubie U quddepeHIranbl BRICIMX nopsakoB. @opmyna JleoHuma.

Tema 4.6. OcHoBHBIE TeopeMbl TudPepeHITnaIbHOT0 ucunciaeHus (TeopeMbl Pors, Jla-
rpanxa 1 Koim o cpeqHux 3HauUeHUsX ).

Tema 4.7. HepaBenctsa Oura, I'enbnepa, MuHkoBcKoro.

Tema 4.8. IlpuzHaku MOHOTOHHOCTH (yHKIMH. Todyku 3KcTpemyma. HeoOxonumeie u
JIOCTATOYHBIE YCIIOBUS AKCTPEMYyMa.

Tema 4.9. BeImyKJI0CTh ¥ TOUKHU TTepernda. ACUMIITOTHI.

Tema 4.10. IIpaBuno Jlonurans.

Tema 4.11. ®opmyna Teitnopa.

Paznen 5. UHTerpanpHoe mcuucieHne QyHKIUM OAHOW mepemMeHHON. MHTerpan
Pumana.

Tema 5.1. [lonsaTue nepBooOpa3HOil U HeomnpeneneHHoro uHTerpaia. CBoiicTBa Heompe-
JIEJIEHHOT O MHTETpaja.

Tema 5.2. OcHOBHBIC METO/IBI UHTETPUPOBAHUS (3aMEHA TIEPEMEHHOM, HHTETPUPOBAHUE
10 YacCTsIM).

Tema 5.3. IloHATHE OnpeaeneHHOro0 HHTErpaa.

Tema 5.4. Cymmsbl u unterpansl JapOy. Kpurepuii unrerpupyemoctu Pumana.

Tema 5.5. Knaccel pyHKIIMA, HHTETPUPYEMBIX 110 PuMany.

Tema 5.6. CBoiicTBa ONpEIETCHHOrO UHTErpaa.

Tema 5.7. Kpurepuii Jle6era unrerpupyemoctu GpyHkiuu no Pumany.

Tema 5.8. CBsi3b MeXIy ONpPENEICHHBIM U HEOIpPEAEICHHBIM HMHTerpanamu. dopmyia
Hgerorona-JleiiOauma.

Tema 5.9. 3aMeHa mepeMEHHBIX U MHTETPUPOBAHUE IO YACTSIM B OMNPEACIICHHOM HHTE-
rpaie.

Tema 5.10. TeopeMbl 0 cpeHEM 1711 ONIPENEIEHHOIO HHTETpaa.

Tema 5.11. ®opmyna Telnopa ¢ OCTaTOYHBIM YICHOM B MHTErpaibHOi Gopme. MuTe-
rpajbHble HEPABEHCTBA.

Tema 5.12. Ilonsatue HecOoOCTBEHHBIX MHTErpaiioB l1-ro u 2-ro pona. Kpurepuit Kommn
CXO/IMMOCTU HECOOCTBEHHBIX HHTETPAJIOB.

Tema 5.13. JlocTtaTounble MPU3HAKH CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.



Tema 5.14. 3ameHa mepeMEHHBIX TOJ 3HAKOM HECOOCTBEHHOTO MHTErpajia u ¢opmyna
MHTETPUPOBAHUS MO YacTsM. AOCOJIOTHAS M YCJIOBHAs CXOAMMOCTb HECOOCTBEHHBIX MHTEIpa-
noB. I'maBHOe 3HaueHue (B cMpicie Komm) HecoOCTBEHHOTO HHTErpaa.

Paznen 6. luddepennmanproe ncunciaeHne GyHKIUA MHOTHX TTEPEMEHHBIX.

Tema 6.1. HenpepbIBHOCTH (PYHKITUH B
Tema 6.2. Iuddepenuupyembie QyHKIIME MHOTHX NepeMeHHbIX. [Iuddepennmrponanue
CIIOKHBIX (PYHKITUH.
Tema 6.3. IlpousBogHas o HampaBieHuro. ['paaueHT. DnemMeHTsl qudepeHnnanTbHON
TEOMETPUH.
Tema 6.4. HacTHbIE IPON3BOAHBIE BBICIIUX MTOPSIKOB.
Tema 6.5. Iuddepentnmanst Beiciux nopsakoB. @opmyma Teiimopa mis GyHKIUA MHO-
TUX EPEMEHHBIX.
Tema 6.6. JlokanbHBIN 3KCTpeMyM (YHKIIMH MHOTHX IlepeMeHHbIX. Heobxoaumele u 1oc-
TAaTOYHBIE YCIOBUS IKCTPEMYyMa.
Tema 6.7. HesiBable hyHKIMH. Teopembl 0 HESBHBIX (YHKITHSX.
Tema 6.8. YcinoBHBIN SKCTpeMyM (DYHKIIMH MHOTHUX TIEPEMEHHBIX.
Paznen 7. Yucnosle psbl.
Tema 7.1. TloHATHE YKMCIIOBOTO psilia, CXOAUMOCTH M PACXOAMMOCTH YMCIOBOTO psija.
[Ipocrerine cBOMCTBA CXOIAIIMXCS PSIIOB.
Tema 7.2. Kputepuit Komu cxomumoctu (pacxoauMocTH) ducioBoro psua. Heob6xomu-
MBI IIPU3HAK CXOAUMOCTHU. [Ipu3Hak cpaBHEHUSI.
Tema 7.3. JlocTaTOuHbIE MPU3HAKK CXOJUMOCTU PSAZOB C HEOTPULIATEIBHBIMH WIEHAMU
(mpusnaku Jlanam6Gepa, Komu, Paabe, maTerpansasbiii npuzHak, Kymmepa, beptpana, ['aycca).
Tema 7.4. 3HakouepeayIOMUeEcs PSAIbI.
Tema 7.5. AOcomioTHast ¥ YCJIOBHasi CXOAMMOCTh YHMCJIOBBIX PsiioB. JlocTaTo4YHbIE TpU-
3HAaKH a0COJIFOTHOM CXOANMOCTH.
Tema 7.6. CBoiicTBa aOCOTIOTHO M YCIIOBHO CXOSIIUXCS PSJIOB.
Tema 7.7. IlpeoOpazoBanne Abens. [Ipuznaku cxoqumocTu Jupuxie u AGens.
Paznen §. @yHkIIMOHAIBHBIE TOCIIEIOBATEILHOCTH U PSJIbI.
Tema 8.1. IlonsiTHe QpyHKIMOHANBHOI NocnenoBarenbHOCTU. [loToueunas u paBHOMep-
Has CXOJMMOCTh (PYHKIITMOHAIBHOU mocienaoBarenbHocTd. Kpurepuit Ko paBHOMEpHOH cXO0-
TUMOCTU (PYHKIIMOHAIBHBIX TIOCIIEI0BATEIbHOCTEH.
Tema 8.2. CBoiicTBa paBHOMEPHO CXOAALIMXCS (PYHKIIMOHAIBHBIX TOCIE0BATEILHOCTEH.
Tema 8.3. Ilonstue ¢ynxuonansHoro psaa. [lorouedynas u paBHOMEpHast CXOIUMOCTh
dbyakunoHansHOTO psina. Kpurepuii Komu paBHOMepHO# cxoauMocT (YHKIIMOHATBLHOTO PsJia.
[Ipusnak BeiiepmTpacca paBHOMEPHOW CXOAMMOCTH (PYHKITMOHAIBHOTO Ps/Ia.
Tema 8.4. CBoiicTBa paBHOMEPHO CXOAALIMXCS (PYHKIIMOHATIBHBIX PSJIOB.
Tema 8.5. Ilpusnaku dupuxie, A6ens u Yoynau-Jxonudde paBHOMEPHOH CXOAUMOCTH
(GYHKIIMOHATIBHBIX PSAIOB.
Paznen 9. CreneHHsie psibl.
Tema 9.1. Ilonarue creneHHoro psia. O0IacTh CXOMUMOCTH, PAAUYC CXOIUMOCTH CTe-
IIEHHOTO psija.
Tema 9.2. CBoiicTBa CXOIAIIMXCS CTENIEHHBIX PSAIOB.
Tema 9.3. Psaner Tetimopa u Makiiopena. EquHCTBEHHOCTD pa3iioskeHHs: (YyHKIIUUA B CTe-
MIEHHOU psI.
Tema 9.4. Teopema Beilepitpacca 115 CTeeHHbBIX psaoB. Teopema Apiiena-ACKouH.
Paznen 10. KpatHbie nnTerpasist



Tema 10.1. Onpenenenrie ABOMHOTO MHTETpaja s MpsiMOyroiasHON obmactu. Heo6xo-
JMMOE yCIIOBUE UHTETPUPYEMOCTH.

Tema 10.2. BepxHsist 1 HUXKHSS UHTErpaibHble cyMMbl J{apOy u ux cBoiictBa. [TonsaTue
BEPXHET0 U HI)KHETo uHTerpanos Jlapoy.

Tema 10.3. Kpurepuu unterpupyemoctu Japoy u Pumana. Kiaccer GpyHKIni, MHTETpH-
pyemsIx 110 Pumany.

Tema 10.4. OnpeneneHue IBOMHOTO MHTErpaia JUIs MPOU3BOJIbHON obmactu. CBoiicTBa
JIBOMHOTO MHTErpasa.

Tema 10.5. CBenenue J1BOMHOTO MHTETpaia K MOBTOPHOMY.

Tema 10.6. 3ameHa nepeMEHHBIX B IBYKpPaTHOM MHTETpaIE.

Tema 10.7. Onpenenenue TpOHHOTO MHTErpaia JUIs MpsAMOyroibHon obiactu. Heobxo-
JUMO€ YCIIOBUE UHTETPUPYEMOCTH.

Tema 10.8. Onpenenenue TPOHHOTO MHTETpasia JJIA MPOU3BOJIBHONW oOjacTu. CBoiicTBa
JIBOMHOT'O MHTErpaa.

Tema 10.9. CBenenue TpOMHOIO MHTErpajja K MOBTOPHOMY B JIEKaPTOBOM CHUCTEME KOOP-
JIUHAT.

Tema 10.10. 3ameHa nmepeMeHHBIX B TPOMHOM WHTErpaje(IIHHApUYEcKas U cepuue-
CKasl CUCTEMBI KOOpJMHAT.

Tema 10.11. ITpunosxeHus: KpaTHBIX MHTETPAJIOB.

Paznen 11. KpuBonuHeliHble 1 MOBEPXHOCTHBIE HHTETPAJIBI.

Tema 11.1. Onpenenenne KpUBOIMHEUHBIX HHTETPATIOB IEPBOIO U BTOPOTO POJIA.

Tema 11.2. [ToBepXHOCTHBIE HHTETPAJIBI IEPBOTO U BTOPOTO POJA.

Tema 11.3. ®opmyna ['puna.

Tema 11.4. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEWHOTO MHTETpaia 2-ro pojaa OT MyTH UH-
TErPUPOBAHUSI.

Tema 11.5. CxanspHble 1 BEKTOpHBIE 1oJisl. ['paguenT, quBepreHus, UUpKYJI[Lnus, poTop
(BUXpB), TTOTOK.

Tema 11.6. Teopema Octporpanckoro-I'aycca. ConeHouianbHbie BEKTOPHBIE MTOJIS.

Tema 11.7. Teopema Crokca. [ToTeHIanbHBIE BEKTOPHBIE MOJIA.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00PATOPHBIX PadoT

Tema 3anarus Bcero wacoB | Ouenounsie cpen- | @opmupyemblie
CTBa KOMIICTCHIINU
Tema 2.1-2.7 14 KP No 2 YK-1
Tema 3.1-3.8 10 KP Ne 3, 4 YK-1
Tema 4.1-4.5, 4.8-4.10 10 KP Ne 5, 6 YK-1
Tema5.1-5.2, 5.8, 5.14 16 KPNe7,8,9 YK-1
Tema 6.4-6.8 12 KP Ne 10, 11 YK-1
Tema 7.1-7.6 10 KP Ne 12, 13 YK-1
Tema 8.1, 8.3 10 KP Ne 12, 13 YK-1
Tema 9.1-9.2 14 KP Ne 12, 13 YK-1
Tewma 10.1, 10.4-10.11 16 KP Ne 14 YK-1
Temall.1-11.3,11.5 16 KP No 15 YK-1

4.3.2. IlepedyeHb TeM (BONMPOCOB), BLIHOCHMbIX HA CAMOCTOSITE/IbHOE M3Yy4YeHHe CTYyIeHTaMu
B PAMKAaX CAMOCTOAATEJIbHON padoThl



Tema

3amanue

dopmupyembie
KOMIICTCHIINU

Paznen 1: JleMMbl 0 €TMHCTBEHHOCTH
MUHHUMAJIBHOTO 3JIEMEHTA U MPUHLHUII
MUHHUMAJIBHOTO 3JieMeHTa; [lpuHuun
MaremaTuyeckol wuHaykuuu; Hepa-
BeHCTBO bepnymnu; bunom Heroto-
Ha; OmnpeneneHuss MOJAYJSL BEIIECT-
BEHHOTO 4HCIA, IENOH U JIpoOHOMH
yacrtel uyncia; Teopembl 0 IIOTHOCTH
OBRuR\QBR.

KOHCIICKT

YK-1

Paznen 2: Apudmerndeckue CBOMCT-
Ba TIpeleNia YHCIOBOW TMOCIEA0Ba-
tenbHOCTH; (CBOICTBA Tmpenena 4u-
CIIOBOM IIOC/IEIOBATEIILHOCTH, CBS-
3aHHBICE C HepaBeHCTBamu; Ompeje-
JIeHHEe OrPaHWYCHHOW MOCIe0Ba-
TEeILHOCTH; Psinm cpaBHeHHs Oecko-
HEYHO OOJIBIINX

KOHCIICKT

YK-1

Paznen 3: O-cuMBOJIMKa U CpaBHEHUE
¢bynkuunit; Psg sKkBUBanIeHTHBIX Oec-
KOHEUYHO MaTbIX yHKIni; CBOMCTBA
HENPEPbIBHBIX (DYHKIMN

KOHCIICKT

YK-1

Paznen 4: YpaBHeHHe kacaTelbHON K
rpaduxy yHnkiun; I'eomerpuueckuit
CMBICIT TIpou3BOAHOW M muddepen-
muana; [IpaBuna mauddepenumupona-
Hus, ®opmyna Jleitonuna; OCHOBHBIC
TeopeMbl AU PepeHnnanbHOr0  UC-
yucieHus: (teopemsl Poss, Jlarpan-
»a u Ko o cpegnem).

KOHCIICKT

YK-1

Paznen 5: CpolicTBa omnpeaesneHHOoro
UHTErpaia; AOCONIOTHAs U yCIOBHAs
CXOIUMOCTh HECOOCTBEHHBIX HHTE-
rpanos; IlepBas Teopema 0 cpenHeM
JUIsL  OTNPENIEJIeHHOTO HWHTerpajia u
cleCTBUS U3 Hee; BTopas teopema o
CpeIHEeM Ui OIpeleleHHOr0 HHTe-
rpana u ciaeacTsus u3 Hee; Popmyia
Telmopa ¢ OCTaTOYHBIM YJIEHOM B
UHTErpaibHOl popme; Hepasencra
collepkalire WHTerpajibl (HepaBeH-
ctBa I'enpaepa, Munkosckoro, Ko-
mu-byHsIKOBCKOTO), AOCONIOTHAs W
YCIIOBHASI CXOAMMOCTh HECOOCTBEH-
HBIX UHTETPAJIOB;.

KOHCIICKT

YK-1




Paznen 6: Ilomsatue muddepeHnn- | KOHCIEKT YK-1
pyeMocTH (QYHKIIMM MHOTHX [epe-
MeHHBIX. HeoOxogmmoe  ycioBue
nuddepenmupyemoctu; [lonstue va-
CcTHOM mpousBoaHou. IlepBoe mocra-
TOYHOE ycioBHue auddepeHuupyemo-
ctu; Teopema o muddepenumupona-
HUU CIOXKHOU GyHKIMH. HBapuaHT-
HOCTh (hopmbl mepBoro auddepen-
nuana. l[lpaBuma nuddepenmupona-
Hust; [I[pon3BoaHAsI IO HATIPABIICHUIO.
['pagueHT GyHKIMH U €rO CBOMCTBA;
I'eomerpuueckuii cmbicn auddepes-
nuana ¢ynkuuu. KacaTtenbHble u
HOPMAJTbHBIA BEKTOPHI TOBEPXHOCTH;
YacTHble MPOU3BOAHBIE BBICHIMX IMO-
psaaxoB. Teopemsl lIBapua u FOHra.
Bropoe nocrarounoe ycnoBue aug-
depennupyemoctn; Juddepenimans
BbICIIUX mopsaakoB. Dopmyna Tei-
aopa s QYHKIMIA MHOTHX TMepe-
MEHHBIX C OCTaTOYHBIM YJIEHOM B
dopme Ileano; dopmyna Teiinopa
JUtst GYHKIMNA MHOTHX TEPEMEHHBIX C
OCTaTOYHBIM wieHOM B ¢opme Jla-
rpaHxa

Paznen 7: AOcomioTHast M yCJIOBHasi | KOHCIIEKT YK-1
CXOAMMOCTb YHCIOBBIX psnoB. [loc-
TAaTOYHbIE TPU3HAKU aOCOTIOTHOU
CXOJMMOCTH YMCJIOBBIX psiioB; CBOM-
CTBa a0CONIOTHO M YCIOBHO CXOJf-
IIMXCSl YUCIOBBIX psAnoB. Teopema
Pumana; Ilpusnaku dupuxie u AGe-
751 CXOIUMOCTH YHCIIOBBIX PSAJIOB.
[TpeobpazoBanue Abens.

Paznen 8: [loHsiTue creneHHOro psifa. | KOHCHEKT VYK-1
Teopema Abens. O6macTh CXOIUMO-
CTH U PaJINYC CXOJAUMOCTH CTETICHHO-
ro psaa; CBONCTBa CXOASILUXCS CTe-
MIEHHBIX PSIOB

Pa3nen 9: CBolicTBa BOMHOIO MHTE- | KOHCHEKT VK-1
rpana; CBolicTBa TpOHHOIO MHTETpa-
na; CBOMCTBAa KPUBOJUHEUHBIX UHTE-
rpaJioB.

4.4. MeToan4yeckne yKa3aHus 10 OPraHM3alMi CAMOCTOSATEIbHOI padoThl CTY/IeHTOB

CamocrosiTenbHast paboTa CTYACHTOB BceX (OPM U BUIOB OOyUEHUS SBISETCS OJHUM U3
00s13aTeNbHBIX BUIOB 00pa30BaTEIbHON IEATEILHOCTH, 00ECTICUNBAIOIIEH peann3aIuio Tpeoo-
BaHnii denepanbHBIX TOCYIapCTBEHHBIX CTAaHAAPTOB BHICIIET0 oOpa3zoBanus. CorjacHo Tpebo-
BaHUSM HOPMATUBHBIX JOKYMEHTOB CAMOCTOSITEIbHASI pab0Ta CTYJACHTOB SIBISIETCS 00s3aTeNb-




HBIM KOMIIOHEHTOM 00pa30BaTEJILHOTO MPOoIecca, TaK Kak OHa 00eCIeunBaeT 3aKperuIeHue 1mo-
Jy4aeMbIX Ha JIEKIIMOHHBIX 3aHATHUIX 3HaHUHN MyTeM NPUOOpPETEHHS HABBIKOB OCMBICIICHUS U
pacUIMpeHust UX COJIep>KaHMsI, HAaBBIKOB PEIICHUS aKTYyaJIbHBIX Mpo0ieM GopMHpOBaHUs OOIIIe-
KYJIBTYPHBIX U TPO(EeCcCHOHANBHBIX KOMIETEHIINI, HAyYHO-UCCIIEI0BATENbCKON A TETbHOCTH,
MOJATrOTOBKU K CEMHHApaM, JIJAOOpaTOpHBIM paboTaM, cAaye 3a4eToB U 3k3aMeHoB. CaMoCTos-
TelbHast paboTa CTYACHTOB IPEACTaBIISIET CO00I COBOKYMHOCTh Ay TUTOPHBIX M BHEAYAUTOPHBIX
3aHATUH 1 pabot. CamocTosTeNbHAS paboTa B paMKax 00pa3oBaTeIbLHOIO Mpoliecca B By3e pe-
HI1aeT CIeIYIoIIHe 3a/1a4u:

— 3aKpeIUICHUE U PACIIUpPEeHUEe 3HAHUH, YMEHUH, MOTYYCHHBIX CTY/IEHTAMHU BO BpEeMs ayTUTOp-
HBIX ¥ BHEAYAUTOPHBIX 3aHATHI, PEBpaIlleHHE UX B CTEPEOTUIIBI YMCTBEHHOU U (PU3NUECKOI
NeSITeIbHOCTH;

— IpuoOpeTeHe JOMOIHUTEIbHBIX 3HAaHUN 1 HaBBIKOB MO JUCIUILIMHAM Y4EOHOrO IUIaHa;

— ¢hopMUpOBaHUE U PA3BUTHE 3HAHUI U HABBIKOB, CBS3aHHBIX C HAYYHO-HUCCIIEIOBATEIbCKON
JESITENIbHOCTBIO;

— pa3BUTHE OPUEHTALIMU M YCTAHOBKH Ha Ka4eCTBEHHOE OCBOCHUE 00pa30BaTeIbHOM MpOrpaM-
MBI,

— pa3BUTHE HaBBIKOB CAMOOPTaHU3AIINY;

— (¢hopMUPOBAHKE CAMOCTOSTEIbHOCTH MBIILJIEHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEP-
[ICHCTBOBAHUIO U CaMOpeaIH3aIlHH;

— BBIPaOOTKA HaBBIKOB (P (HEKTUBHOMN CaMOCTOATEILHON TPO(PEeCCHOHATTEHON TEOPETUYECKOH,
NPaKTUYECKON U yueOHO-UCCIIEI0BATENLCKOM eATETbHOCTH.

IMoaroroBka k Jekuuu. KayectBo 0CBOCHMS coAepKaHUA KOHKPETHOW TUCIUTIIIMHBI
IPSMO 3aBHCUT OT TOTO, HACKOJIBKO CTYJICHT caM, 0€3 BHEIIHETO MPUHYKICHUS GOpMUpPYET y
ce0st yCTaHOBKY Ha MOJy4YeHHUE Ha JIEKIUAX HOBBIX 3HAHUH, TOMOJHSIONUMX YK€ UMEIOIIHECs 110
JTaHHOW JUCHHILTHHE. BpeMs Ha MOATrOTOBKY CTYICHTOB K ABYXYaCOBOW JIEKIIUU MO HOPMAaTHBaM
coctapiseT He meHee (0,2 Jaca.

IMoaroroBka k mpakTHYecKOMY 3aHATHIO. [I0ATOTOBKA K MPAKTUYECKOMY 3aHSATHIO
BKJIIOYAET CIEAYIOLIUE 3JIEMEHTBI CAMOCTOSITENIbHOM 1eATEeNbHOCTHU: Y€TKOE MPECTaBICHUE 1ie-
JIM | 33]1a4 €T0 MPOBEICHUS; BBIICTICHNE HABBIKOB YMCTBEHHOMN, aHATUTUIECKON, HAYYHOH Jes-
TEIbHOCTH, KOTOPBIE CTaHYT PE3YJIbTATOM MpeAcTOosIIeH paboThl. BeipaboTka HaBBIKOB OCYIlIE-
CTBJISIETCSI C TIOMOIIBIO TIOJTYYEHHUSI HOBOM nH(popManuu 00 U3ydaeMbIX Ipoleccax u ¢ oMo-
IIbIO 3HAHUS O TOM, B KaKOW CTENEHH B IaHHOE BpEMS CTYJECHT BJIaZieeT METO/IaMU UCCIIEI0Ba-
TEIBCKOU JIEATEIBHOCTH, KOTOPHIMH OH CTaHET MOJIb30BaThCS Ha MpakTudeckoM 3austud. [lon-
TOTOBKA K MPAKTUYECKOMY 3aHATHUIO HEPEIKO TpeOyeT moJdopa MaTepuana, 1aHHbIX U CIIelU-
QITBHBIX UCTOYHUKOB, C KOTOPBIMU MPEJACTOUT yueOHast pabota. CTYACHTHI JOJDKHBI IoMa MTOATO-
TOBUTH K 3aHATHIO 3—4 npumepa GOpMyIHPOBKU TEMbI UCCIIEOBAHMUS, TPEICTABICHHOIO B MO-
HOTpadusIX, HAYYHBIX CTAThIX, OTYETAX. 3aTEM OHU CAMOCTOSITEIILHO OCYIIECTBIISFOT IIOUCK CO-
OTBETCTBYIOLINX HCTOYHUKOB, ONPEAETSIOT aKTyaJIbHOCTh KOHKPETHOTO HCCIeI0BaHUS MpOIIeC-
COB U SIBIICHUH, BBIJEISIOT OCHOBHBIE CIIOCOOBI I0KAa3aTeIhCTBA ABTOPAMH HAYYHBIX PaboT IIeH-
HOCTHU TOT0, YEM OHU 3aHUMAIOTCS. B X01€e caMoro npakTHUyecKoro 3aHsATHs CTYACHThI CHayaa
MPEJICTABIISIFOT HAIEHHBIE MU BaPHAHTHI (JOPMYTUPOBKH aKTyaTbHOCTH UCCIEAOBaHUS, 00CY-
XKJAI0T UX U 0OOCHOBBIBAIOT CBOE€ MHEHHE O HAMJIydllleM BapuaHTe. Bpems Ha moAroToBKY K
MPAKTUIECKOMY 3aHATHIO TI0 HOpMaTUBaM cocTaBiseT He MeHee 0,2 yaca.

IloaroroBka k ceMuHapckoMy 3aHATHIO. CaMOCTOSITENIbHAS [TOATOTOBKA K CEMUHAPY
HaIpaBlieHA: HA PA3BUTHE CIOCOOHOCTHU K YTCHUIO HAYYHOUH M MHOM TUTEPATyphl; HA TTOUCK JI0-
MOJTHUTEJIbHON WH(OpMAaIH, TTO3BOJISIONIEH TIIy0Ke pa3o0paThCsi B HEKOTOPHIX BOMPOCAX; Ha
BBIJICTICHHE MIPU pa0dOTe C pa3HBIMU HCTOYHUKAMH HEOOX0AUMOI HH(OpMAIIIH, KOTopas TpeOy-
€TCsl JI71s TIOJTHOTO OTBETa Ha BOIPOCHI IJIaHA CEMUHAPCKOTO 3aHATHS; Ha BEIPAOOTKY YMEHHUS
MPABUJILHO BBINMCHIBATH BHICKA3bIBAHUS aBTOPOB U3 UMEIOIIUXCS NCTOYHUKOB H(POpMAIIUH,
ohopMIIATh UX TI0 OUOIMOrpaduIEeCKUM HOpMaM; Ha Pa3BUTHE YMEHHUS OCYIIECTBIIATh aHAIU3
BBIOpaHHBIX HCTOYHUKOB MH(OpPMAIIHH; HAa TIOITOTOBKY COOCTBEHHOTO BBICTYIUICHHUS 110 00CYX-
JlaeMbIM BOIpocaMm; Ha (popMHpOBaHUE HABbIKA OMIEPATUBHOTO pearupoBaHus Ha pa3Hble MHE-



HUS1, KOTOPBIE MOTYT BO3HUKATh MPH 0OCYKICHUN TeX WJIM MHBIX HAYYHBIX MpoOieM. Bpems Ha
HOJArOTOBKY K CEMUHapy 110 HOpMaTHBaM cocTaBisgeT He MeHee 0,2 yaca.

IMoaroroBka Kk K0JJI0KBUYMY. KOJITOKBHYM ITpecTaBisieT cO00M KOIIEKTUBHOE 00CY-
XKJIEHUE pa3ziena JUCIUIUIMHBI Ha OCHOBE CaMOCTOSTENIBHOTO N3YUEHHs 3TOTO pa3iena CTyAEH-
tamu. [ToaroToBka K JaHHOMY BHly YU€OHBIX 3aHATHI OCYIIECTBIISETCS B CICIYIOIIEM MOPSIKE.
[IpenonaBaTens 1aeT CIUCOK BOIPOCOB, OTBETHI HA KOTOPBIE CIIEAYET NOJIyUYUTh IPU U3YyUEHUU
OTIpENIeIEHHOTO NEPEYHs HAyYHBIX UCTOYHUKOB. CTyZ€HTaM BO BHEAYAUTOPHOE BpeMsl HE00X0-
VMO TMPOYUTATh CIELUAIBHYIO JIUTEPATyPy, BBINUCATh U3 HEE OTBETHI HA BONPOCHI, KOTOPbIE
OyayT obcyxaaTbcs Ha KOJUIOKBUYME, MBICIIEHHO C(POPMYJIMPOBATh CBOE MHEHUE 110 KaXKJIOMY
U3 BOIIPOCOB, KOTOPOE OHU BBICKAXKYT Ha 3aHATHU. BpeMs Ha MOATOTOBKY K KOJIJIOKBUYMY IO
HOpMaTHBaM cocTasisieT He MeHee 0,2 yaca.

IoaroroBka K KOHTPOJILHOI padoTe. KoHTpoipHas paboTa Ha3HAYaETCs MOCIE U3yde-
HUS ONPEENICHHOTO pa3zena (pa3/ienoB) TUCIUIIMHBI U IPEACTaBIsieT COO0W COBOKYITHOCTh
Pa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYJIEHTOB Ha BOIIPOCHI, KOTOPBIE OHU 3apaHee MOJydaroT
ot npenojanareins. CaMocTosTeNbHAas! MOATOTOBKA K KOHTPOJIbHOW paboTe BKIIOYAET B ceOs: —
U3y4€HHE KOHCIIEKTOB JIEKLIUH, paCKPhIBAIOIIMX MaTepHall, 3HAHHE KOTOPOro MPOBEPSIETCS KOH-
TPOJILHOM paboToil; MOBTOpEeHHE YUeOHOTO MaTepHaia, MOJyYeHHOTO MPH MOJTOTOBKE K CEMU-
HapCKUM, IPAKTHUECKUM 3aHITUSAM M BO BPEMS MX MPOBEICHMS; U3yYE€HUE TOTOJIHUTEIbHON JIN-
TEpaTypbl, B KOTOPOH KOHKPETU3UPYETCS COAEPKaHKUE ITPOBEPSAEMBIX 3HAHUM; COCTABICHUE B
MBICJICHHOU (DOpME OTBETOB Ha MOCTABIICHHBIE B KOHTPOJILHON paboTe BOPOCkl; hOpMHUPOBAHHE
IICUXOJIOTMYECKON YCTAaHOBKHU Ha YCIEIIHOE BBIIIOJIHEHNE BCEX 3a/laHuii. BpeMsi Ha NOAroTOBKY
K KOHTPOJIbHOM paboTe 10 HOpMaTUBaM COCTAaBIIAET 2 Yaca.

IToaroroBka k 3a4ery. CaMOCTOSITENIbHAS IOJTOTOBKA K 3a4E€Ty AOJHKHA OCYIIECTBIISATh-
csl B Te4eHue Bcero cemectpa. IloAroroBka BKIItO4aeT ciaenyromue AeHCTBYS: IEPEeUUTaTh BCE
JIEKIMH, a TAK)KE MaTepUalbl, KOTOPbIE TOTOBUIIUCH K CEMMHAPCKUM U IPAKTUUECKUM 3aHSTHUAM
B TEUCHHE CEMECTPA, COOTHECTH 3Ty MH(POPMALIUIO C BOIPOCAMHU, KOTOPBIE aHBI K 3a4eTy, €CIIU
UH(OpPMALIUK HEJOCTATOYHO, OTBETHI HAXOAST B IPEAJIOKEHHOM MpernoaaBaTesieM JInTepaType.
PexomenyeTcs nenaTh KpaTkue 3anicy. BpeMs Ha MOATOTOBKY K 3a4€Ty [0 HOpMaTHBaM CO-
CTaBJISIET HE MEHEE 4 4acoB.

IToaroroBka k 3x3ameny. CaMoCTOsITENIbHASI TOATOTOBKA K 9K3aMEHY CX0Ka C MOATOTOB-
KOI1 K 3aueTy, 0cOOeHHO eciu OH quddepenpoantbiii. Ho 00beM yueOHOrO MaTepuana, Ko-
TOPBIN HY’KHO BOCCTAHOBUTbH B ITAMATH K 9K3aMEHY, BHOBb OCMBICIUTh U IIOHATh, 3HAYUTEIBHO
Oosblie, mo3TOMY TpeOyeTcst 00JIbIlIe BpeMEHU M YMCTBEHHBIX ycuiuil. BaxHo copmupoBath
LIEJIOCTHOE MPEJCTABICHHUE O COJEPKAHUN OTBETA HA KaXK/Ibli BOIIPOC, YTO IPENOiaraeT 3Ha-
HUE Pa3HbIX HayYHBIX TPAKTOBOK CYIIHOCTH TOTO WJIM MHOTO SIBJIEHUS, IPOLiEcca, YMEHUE pac-
KpBIBaTh (PAKTOPBI, ONPEAEISIOINE UX TPOTUBOPEUYNBOCTb, 3HAHHE UMEH YUEHBIX, U3yUaBIINX
o0cyxnaemyo mpobiemy. Heobxonumo Taxxe npuBecTH HH(GOPMAIIMIO O MaTepuasiax SMIUPU-
YECKHUX MCCIIEI0OBAaHUM, UTO YKa3bIBa€T Ha BCECTOPOHHIOIO MOATOTOBKY CTYJCHTA K IK3aMEHY.
Bpewmst Ha MOATrOTOBKY K 9K3aMEHY 110 HOpMaTHBaM COCTaBIsgeT 36 yacoB Al OaKkaIaBpoOB.

B ®BI'OY BO «MI'Y» opranuzanus caMOCTOSATEIbHON PabOThl CTYJICHTOB periIaMeHTH-
pyercs [lonoxxeHreM 0 CaMOCTOATENBHOM paboTe CTYACHTOB, IPUHATHIM YUeHbIM coBeToM UTY
22 nrons 2012 r.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI

6.1. YueOHo-1200paTopHOE 000py10BaHHE

OTOT PA3/IEJI HE 3AIIOJIHATH

6.2. [lporpammHoe obecneueHue

[IporpammHoe obecnieueHue He TpedyeTcs.

7. OUEHOYHBIE MATEPUAJIBI VIS TEKYHIEI'O KOHTPOJISI K TPOMEIKY-
TOYHOU ATTECTALIUU

7.1. OneHo4YHbIe CPEeACTBA TEKYLIero KOHTPOJIs

Ne Bun xonrpons Kontpompyemsie | Kommnerenuuu, kom-
T\t (TeKyIme KOHTPOIbHBIE PaOOTHI) TEeMBI (pa3/Iesbl) METCHIINH
1 KP Ne 1 Pasnen 1 VK-1

2 KP No 2 Paznen 2

3 KP Ne 3,4 Paznen 3

4 KP Ne 5, 6 Pasnen 4

5 KPNe7,8,9 Pazgen 5

6 KP Ne 10, 11 Pazpgen 6

7 KP Ne 12, 13 Paznen 7

8 KP Ne 12, 13 Paznen 8

9 KP Ne 12, 13 Pazgen 9

10 | KP Ne 14 Pazmen 10

11 | KP Ne 15 Pasnen 11

IIpuMepbI OLEHOYHBIX CPEICTB TEKYIEero KOHTPOJIs

KonTtpoabnas padora Ne 1
«J1eMEHTBI TEOPHH MHOKECTB

Bapuanrt 1
1. Jloka3aTb, YTO MHOKECTBA YETHBIX U HEYETHBIX YHUCET — CUETHBIE.
2. Jama pysxuus f:Z> — Z%, f:(m,n)— (m+n, m—n). SAeasercs mu f uHbexmeii,
CIOPBEKIMEH MU OUEKITHe?
3. Jlokasats pasenctso: Ex(FUG)=(ExF)U(ExG)

Bapmuanr 2
1. Jloka3aTb, 4TO MHOKECTBO KOHEYHBIX IOJMHOKECTB CUETHOI'O MHOXKECTBA SIBJIAETCS CUET-
HBIM MHO>KECTBOM.
2. YcranoButh Ouekiuio mexnay|[0, 1) u [1, + o).
3. Jlokasark, 4TO MHOXECTBO A OECKOHEUHO TOT/a U TOJIBKO TOTJA, KOT1a OHO SKBUBAJIEHTHO
HEKOTOPOMY CBOEMY COOCTBEHHOMY MOIMHOKECTBY.




Bapuanr 3
1. Onpenenuth MOIIHOCTh MHOKECTBA UPPALMOHATIBHBIX alreOpandeckux Yrced.
2.  YcTaHOBUTH OMEKIMIO MEXKIY oTpeskamu R u [0, + o).

3. JlokasaTh paBeHCTBO: f ' (Z ) =7 (A)

KonTpoabHas padora Ne 2
«IIpexes yncJI0BOIM MOCIEA0BATEIbHOCTH

Bapuanr 1
1. MoseT 11 1ocieoBaTeIbHOCTh UMETh OECKOHEYHO MHOTO OTPHUIATENbHBIX YWIEHOB, €CJIH OHA
CXOJIUTCA K MOJIOKUTEIBHOMY YUCTY?
a) ma; O) HET; B) HE BCETIA.

2. Ecin MOCJICAOBATCIIBHOCTh HCOTPAaHUYCHHA, TO OHA ABJISICTCSA
a) OeckoHe4yHO OOMbIION; ©) OECKOHEYHO MAJIOH; B) PACXOJSIICHUCS.

3. IlocnemoBaTelIbHOCTH {xn }HBJ‘IHGTCH CXOJISIIEHCA K YUCITY X, €CIIH
a) B 000 OKPECTHOCTH TOYKH x HAXOAMTCS OECKOHEYHO MHOTO YJICHOB MOCIEIO0Ba-

TEIbHOCTH;

0) BHE JIO00H OKPECTHOCTH TOYKHM x HAXOIHUTCS HEe 00Jee KOHEYHOTO YHclia YICHOB
MOCIIeI0BATEIbHOCTH;

B) B JIIOOOH OKPECTHOCTH TOYKH x HAXOAMUTCS HE 0Oojiee KOHEYHOTO YMCiIa YJIEHOB IO-
CJICAOBATCIbHOCTH.

4. beckoHeyHO Majias IOCIEN0BATEILHOCTD
a) cxomuTcs; 0) pacXomUTCs; B) MOXKET OBITh KaK CXOJISIICHCS, TaK U PACXOISAIICICS.

5. Ecim mmocneioBaTeIbHOCTE CXOJIUTCS, TO OHA
a) orpanmueHa; 0) OECKOHEUHO Majasi; B) HEOTPAHHYCHHA.

6. BpIOpath npomnyIieHHbIe cI0Ba-3HaKU B OPSAIKE UX CIEeIOBAaHUS:
«Hucno X HE ABJIACTCS IpeaeIoM IIOCJIEN0BATEIBHOCTH {x,}, eciu
...&>0... namypanvrnoe uucno N ...n> N BBIIOIHIETCI HEPABEHCTBO |X, —X|...E»

a) V,V,3,>; 06) V,3, V,<; BV, 3, >.
7. BcTaBuTh mpomylleHHblE CI0Ba B mpemiokenuu «llocienoBarenbHOCTs — {x, jcxomuTes K
4uCIy x ... €€ MOXHO NPEACTABUTh B BUIE: x, =x+a, : rae {a”} - OECKOHEUHO MaJias.

a) torma; ©O) eciau; B) TOT/IA U TOJIBKO TOTJa, KOTJa.

8. IIpousBeneHne GECKOHEUHO MAJION MOCIENOBATEILHOCTH HA OIPAaHMYCHHYIO IOCIIECA0BATENb-
HOCTb SIBJIIETCSI

a) OrpaHMuYEHHOM; 0) OECKOHEYHO Mayoi; B) CXOIALICHCS K unuciay x =0 .

9. Jlokasatb, 4TO MOCIAEAOBATEABHOCTh X, = Jn? +12 —/n? =3 6eckoHeuHO Maas.

10. Jlokasatk, 4To MOCIE0BATENBHOCTL x, =6n° +1° HEOTPAHMYEHHA.

3
T n+4) 1
11. Jlokasatb, uto 0| 5, ] g

n—>0

12. Beraueuth  lim ¥/6" +3" —4n* .

n—>0



3
. arcte n
13. Beraucnouth lim £

nso 3+l

3 2 3 132
14. Bpraucaute lim @2n”+ 33) (@n” —1) .
n— 3n° +2n-2

Bapmuanr 2
1. MoxeT nu mocienoBaTebHOCTh UMETh OECKOHEYHO MHOTO MOJIOXKUTEIbHBIX YJICHOB, €CIIU
OHa CXOJUTCA K OTPpHULATCIIbHOMY I-II/IC.TIY?
a) Her; 0) ;a; B) HE BCETIA.

2. BoiOpatb HeBepHOE yTBepikaeHue. «Eciu qBe mociaenoBaTeNbHOCTH SBISIOTCS OECKOHEUHO
MaJbIMH, TO OECKOHEYHO Majioi OyaeT u
a) CyMMa 3TUX MOCJIEeI0OBATEILHOCTEH; 0) YaCTHOE ITHX MOCIIEI0BATEIIBLHOCTENH;

B) IPOM3BEJICHUE ATHUX MOCIIEI0BATEILHOCTEH.

3. TTocneIoBaTeNbHOCT {x, | ABISETCS CXOMAMIEHCS K YUCITy X , €CIH

a) B o000 OKPECTHOCTH TOYKH x HAXOAHUTCS OECKOHEYHO MHOTO HYJICHOB MOCIEIO0Ba-
TEIBHOCTH;

0) BHE M000i1 OKPECTHOCTH TOYKH x HAXOAMUTCS HE 0oJiee KOHEUHOTO YHCa YICHOB T0-
CJIeZIOBaTEIILHOCTH;

B) B JII0OOH OKPECTHOCTH TOYKH x HAXOAUTCS HE 0ojiee KOHEYHOTO YMCiIa YJIEHOB IO-
CJICAOBATCIbHOCTH.

4. JIro6ast yObIBarommas mocyieIoBaTeIbHOCTh
a) orpaHuueHa; 0) orpaHHuYeHa CBEpXY; B) OrpaHHUYCHA CHHU3Y

5. Ecim mocneoBaTeIbHOCTE CXOJIUTCS, TO OHA
a) orpanmueHa; 0) OECKOHEUHO Majasi; B) HEOTPAHHUYCHHA.

6. BeiOpaTh npomyiieHHbIe CI0Ba-3HAKU B MOPSIKE UX CIIETOBaHUS:

« (limxn=xj<:>(...g>0...Ng:...n>Ng gbinonnaemcs | x, —x|...)»
n—o

a) V,V,3,>; 0) V,3 V,<; B3V, 3 <.
7.BeIOpaTh BEpHOE YTBEPKICHHE:
a) nr00ast BO3pacTaroliasi OrpaHUYCHHAS CBEPXY MOCIIEI0BATEIILHOCTh CXOIUTCS;

0) mobast Bo3pacTarolias OrpaHu4eHHas! CHU3Y MOCIIEI0BATEIbHOCTh CXOIUTCS;
B) J100ast yObIBarOIIasi OrpaHMYCHHAS CBEPXY IMOCIEAOBATEIIBHOCTD CXOIUTCS,
8. IlycTh {x,} CXOAUTCS K 4MCIy XU {g )} - GECKOHEUHO Manasl, Toraa {x, -a, }

a) orpaHnueHHasi; 0) OECKOHEYHO Malasi; B) PACXOIHUTCS

9. Jloka3zaTh, 4TO MIOCJIEAOBATENBHOCTD x, =(2" +1)/(3" +1) OrpaHUYEHA.

10. JToka3aTh, 4TO MOCJIEA0BATENBHOCTh X, = n” + 21 GECKOHEUHO GOJIbIIAS.
. n’+10 1

lim ——=—.

n—w© 2pn 2 _ 1 2

. vn COS2 1’12
12. Beraucnuth lim ——M— .
n=>©  pan+1

13. Beruucauts lim 9n(\/3n4 +5n — \/3n4 - 4nj .

11. Joka3atb, 4TO

n—>0



14. Beraucuts lim4/ 7n° +12 .

n—>»0

Bapuanr 3
1. ITlycTh B HEKOTOPOI OKPECTHOCTH TOYKU X HAXOAUTCS OECKOHEYHO MHOTO WJIECHOB IMOCIEN0-

BaTeNbHOCTH {x, }. CleyeT u u3 31010, 4To limx, = x ?
n—o

a) Her; 0) ma; B) HE yBepeH(a).

2. BoiOpatb HeBepHOE yTBepikaeHue. «Eciu qBe mociaenoBaTeNbHOCTH SBISIOTCS OECKOHEUHO
MaJbIMH, TO OECKOHEYHO Majioi OyaeT u
a) CyMMa 3THUX I1OCJIEI0BATEIbHOCTEN;

0) YaCTHOE ITUX TMOCJICIOBATEIHLHOCTEH;
B) HpOI/I3Be,Z[eHI/I€ OTUX HOCHGI[OB&TGHBHOCTGﬁ.

3. BeckoHeuyHo OoOJIBIIIAsA OCIEIOBATEILHOCTE
a) cxomuTcs; 0) pacxXomUTCS; B) MOXKET OBITh KaK CXOJSIICHCS, TaK U PACXOISAIICHCSI.

4. JIro6ast Bo3pacTaromiasi mocie0BaTeIbHOCTh
a) orpaHmueHa; O) OTpaHUYCHA CBEPXYy; B) OrpaHHUYEHA CHH3Y.
5. TlocnenoBatrenbHOCTh Ha3bIBACTCSI HEOTPAHUYEHHOM, €CITU

a) VC>0 VneN |x,| >C; 06)3IC>0 VneN |x,| >C;
B) VC>0 dneN: |x,| >C

6. BeIOpaTh MpomyIIieHHbIE CI0Ba-3HAKU B TIOPSIKE UX CICIOBAHUS:

K

(limxn ¢xJ©(...8>0...N ... n> N eunoanaemcsa |x, —x|...g)»
n—0

a) V,V,3,>;0) Vv,3 V,<;B)3, V, 3, >.
. BeiOpaTh HEBepHOE YTBEPKICHHE.
a) nr00ast BO3pacTaroliasi OrpaHUYCHHAs CBEPXY MOCIIEI0BATEIILHOCTh CXOIUTCS;

3

0) mo0ast Bo3pacTaroliasi OrpaHMYCHHAs] CHU3Y TOCIE0BATEIIbHOCTh CXOIUTCS;

B) Jt00ast yObIBaroIasi OrpaHUueHHasi MOCIeI0BATEIbHOCTD CXOAUTCS.

o]

.Mycts {x,} cxonures k uncny x#0u {y,} - GeckoHeuHo Gonbias, Toraa {x, -y, |
a) orpaHmueHHasi; 0) OecCKOHeuHO OOJbIIAs; B) CXOISIIASICS

9. Jloka3zaThb, 4TO MIOCIEOBATENBHOCTD x, = (2n+1)/(3n+1) OrpaHUYEHA.

10. Toka3ark, 4TO NOCIAENOBATENBHOCTh X, =+vn+2 — Jn 6eckoneuHo Manast.

1im"__3:o,

11. Toxasate, 9to =, 5 2

. nsin2n
12. Bpraucaute lim

n—>% piln+1 .

13. Beruucauts lim Zn(\/n2 + 5n —\/n2 —nj.

n—>0

3
) n
14. Bpraucaute lim

o

KonTpoabHnas padora Ne 3



«IIpenen pynkuuu B Touke. O-CHMBOJIHKA»

Bapuanr 1
1. Tokazars, 4ToO linll(x —1)Inx=0.

2. okasats, uto O(o(f)) =o(f) npu x = x,.

5 1_§_7 1+z
1—1gx —~/1+si \/ \/
3. Haiitu a) lim(1+ ctgx)®"; 6) 1irr01\/ & 3\/ sy ;B) lim ad X
3 ’ * 1-1)14°
X

4. Beigenutsb raaBubiil uieH Aa”(x) 6. m. (6. 6.) pyHkuuun y = f(x) Opu x — X, OTHOCUTEIb-

HO 6. M. (0. 0.) a(x) u ompeaenuTh MOPSAOK MAIOCTH (pocTa). 3amucarth COOTBETCTBYIOIEE
ACHMITTOTHYECKOE Pa3JIOKECHHE, CCITH

F()=log, 2, x, =1, a(x)=—

x—1

Bapuanr 2
1. lokasarb, 4TO HE CyHIECTBYET lim {x}
X—>+0

2. okasats, uto O(f)+o(f)=0(f) npu x = Xx,.

2

2 x ) x ) .
x -1 ;0 1imM; B limln(1+x+x ) —sin x+arctgx'
1 ncos(72")

3. Haiitu a) lim

X—>0

x°+1 x>0 In chx

4. Beigenutsb raaBubiil uieH Aa”(x) 6. M. (6. 6.) dyHkuuu y = f(x) npu x — X, OTHOCUTEIb-

HO 6. M. (0. 0.) a(x) u ompeaenuTh MOPSAOK MAIOCTH (pocTa). 3amucarth COOTBETCTBYIOIIEE
ACHMIITOTUYECKOE Pa3JIOkKEeHHE, CCITH

f(x)=R1-2x -1ectg’x’, x, =0, a(x) :l.
X

Bapuant 3

. /4
1. Jloka3aTb, yTO HE CyHIECTBYET lim arctgx = S

X—>+00

2. Jlokasats, uto o(x")+o(x*)=o(x"), npu x >0 nkeN, k>n.

x _ 4 . 2 - 2
3. Haiitu a) lim4/ cosv/x ; 0) lim e ;B) lim sindx” —e 2+1
x—0 x>a x—g x—0 logs (1 +4x )

4. Beienutsb rnaBHbll wieH Aa”(x) 6. M. (6. 0.) pynkuun y = f(x) opu x — x, OTHOCUTENb-

X

HO 0. M. (0. 0.) a(x) u ompenenuTh MOPSAOK MAIOCTH (pocTa). 3amucaTtbh COOTBETCTBYIOIIEE
ACHMITTOTUYECKOE Pa3JIOKEeHHE, ECITH

f(x)=sin(Wx*+9-3), x, =0, a(x)=x.

KonTpoabHas padora Ne 4
«HenpepbiBHOCTH pyHKIUM. Knaccudpukanus Touek pa3poisa. PaBHoMepHasi HenmpepbIB-
HOCTB»

Bapuanrt 1

1. UccnenoBath pyHkmuio f(x) = {l} Ha HEIPEPBIBHOCTD.
X



2.Ilpu xakux 3HaueHUsIX napameTpa A QyHKIuUA
2" -1
A, x=0.

HENPEPHIBHA HA BCEW YMCIOBOW MPSMOM.

!
3. UccnenoBarh QpyHKLHIO y = XSin — Ha paBHOMEPHYIO HENPEPHIBHOCTh HA MHOXKECTBE [O; 1].
x

4. CymecTByeT JId HENpephiBHAs Ha I/IHTepBaJ'IC(— L; 1) byukmus y = f(x), orobpaxaromias
(~1; 1)ua(l +o0)? Orser oGocmyiire.

5. HaliTu acuMnITOTHI ¥ IOCTPOUTH TpaduK QYHKIIUHA Y = fe o
e —
Bapmuanr 2

1. UccnenoBath pyHkumio f(x) = M Ha HENPEPBIBHOCT.

X
2. Ilpu xakux 3HaueHUsAX napamerpa A QyHKUIUA

e —1
f)="2 x#0,
A, x=0.

HENPEPHIBHA HA BCEW YHCIOBOW MPSMOM.
3. UccnenoBarb QpyHKLIHIO y = Jx Ha PAaBHOMEPHYIO HEIIPEPBIBHOCTH HA MHOKECTBE [1; + oo).
4. CymecTByeT 1M HENpepblBHAs Ha UHTEpBaJE (a b) ¢yHkuus y = f(x), oroOpaxkaromas
(a b)Ha [O; l]u [3; 4]? OtBet oOocHYyIiTE.

x3

5. HaliTu acuMnITOTHI ¥ MOCTPOUTH TpadUK QYHKIIUHA Y = T
X" =2x+

Bapuanr 3
1. UccnenoBarh pyHkuuoo f(x) = arctgl Ha HENPEPHIBHOCT.
X

2. Ilpu xakux 3HaueHUsAX nmapameTrpa A GyHKIUSA

1-3°
f@=1e o ¥
A, x=0.

HENPEPHIBHA HA BCEW YMCIOBOW MPSIMOM.
3. UccnenoBath PyHKLHIO Y = arctgx Ha paBHOMEPHYIO HEMPEPHIBHOCTH HA MHOXKECTBE R .

4.CymiecTByeT JM HENpEpbIBHAs Ha OTpPE3KE [0; 1] byukmus  y = f(x), oToOpaxkaromas
[O; l]HaR ? OtBeT obocHyiiTe.

5. HailTu acuMIITOTBI ¥ IOCTPOUTH IpaPuK QYHKIUU Y = \/ x*+1- \/ x* 1.

KonTpoabHas padora Ne 5
«IndpepennuaibHoe ucuncieHue GyHKIHU OHOM NePEeMEHHON»

Bapuanr 1
25

1-x

1. Haiiti mpon3BoiHYIO0 QYHKIMH Y = g +



2. Haiitu npon3BoAHYIO QYHKIIUU y = arcsin

I+x
x22"
3. Haiitu d — | BTOUKE X = 2.
X
4. Onpenenuthb {, Ip1 KOTOPBIX HempepbiBHA U nuddepeHmpyemMa QyHKIus
ax + 5, x =1,
f)=1 ,
xX-, x = 1.
=alt —sint
5. Haittu mponsBoaHyro y'(x) byHKIIIN ¥ a( - ) B TOUKe f = —-.
y= a(l —cos t) 2
Bapmuanr 2

1. Haiitu npou3BoaHy0 QYHKIMU y =

2. Haiit mpou3Boanyo GyHKIHU Y = xy/ (x — 1)3 .

1
3. Haititu d[arczgln—xj B TOUKE X = —.
X e

4. Onpenenuthb {, IpU KOTOPBIX HeNpepbiBHA U nuddepeHuupyema QyHKIMsL
2x+ 2, x<-1,
f)={a(x+1)x-1)x-B), —1<x<1,
3x-3, x>1.
3t
r=73
5. Haittu mponsBoaHyro y'(x) byHKIIIN t 21 B TOUKE ¢=0.
3t
AR
Bapuanr 3
1. HaiiTu npou3BoaHyt0 GyHKIIUH y = xR
- X
2. Haiitu ipon3sBoanyto Gynkmuu y = (1—x)? &>

3. Haiitn d(ln(\/1+2cosx+\/2cosx—l» B TOUKE ng.

4. Onpenenuthb {, IpU KOTOPBIX HeNpepbiBHA U nuddepeHuupyema QyHKIMs
arctgox + 2, x<—1,
X)=
/) ,B+—x;1, x>-1.

X

(t-1)(r-2)

2
) B B TOUKE f=3.
y=(t-1)*(t-3)

5. Haiiti mponsBonyto y'(x) pyHkimm {

KonTpoabHas padora Ne 6
«IlosiHOE MccieqoBaHMe (PYHKIUH M OCTPOEHHE HX IPA(PUKOB»

KonTpoabHas padora Ne 7
«OCHOBHBIE METO/IbI HEONPEAeJIEHHOT0 HHTErPUPOBAHUSD)



Bapuanr 1

Haiitu
Vx*+2 arctgeg dx dx dx
1 dx; 2 —2" dx; 3 4 = . 3 _ax .
) ‘[ x*+1 %3 2) I - i 3) J‘x3—1’ ) '[xw/x2+x+l’ ) J‘shzxchzx’

eg(l+ex)

6) .[ cos’ x/sin xdx .

Bapmuanr 2
Haiitu
dx arcsine” xt+x dx cos xdx
1) 5 2) —dx; 3) dx; 4) | ———F—:95) | 77—
I(x2 +IWx* -1 j e j x*+1 '[(x—l)\/xz -2 '[\/2+COS2X

2.2
6)J-xctg X

a2 2

sin” x
Bapuanr 3
Haiitu
dx 1+sinx dx dx In xdx
1) 5 2) e'dx; 3) | 54— 4 |——— 5 |—F——;
j(962_1)4/1_)62 J.1+cosx Ix3+1 J‘(x+1)w/x2+1 '[x\/1+lnx
6)Ixzex3dx.

KonTpoabHas padora Ne 8
«OCHOBHBIE TeOpeMbl HHTErpajabHOro ucuuciaenus. HecoocTrBeHHbIe HHTErpajib»

Bapuanr 1

1. JTna pynxman f(x) =

(3.+43)

——;, HaiiTu nepBooOpasHylo, MIPOXOAAIIYIO YEPE3 TOUKY
+x?)?

(1

3 ;
2. Haiitu a) J.x arccos xdx ,0) J-max {4 —-x’; Z}dx
0

1

3. Haiitu jf d

0 2 +sinx+cosx

T cosxdx
4. UccnenoBaTh Ha aGCOTIOTHYIO M YCIOBHYIO CXOAMMOCTh HHTETPasbl I '
0 \/; iz + \/; ’

+00

_[ arctgxsin x dx
u

0 xz\/;
2

d?Y x
5. Haiitu — | —dx .
yzylnx

Bapmuanr 2



2x

1. s pysknun f(x) = HaWTH MepBOOOPA3HYIO, TPOXOISIIYIO Yepe3 TOUKY (O, O).

l+e

2
1

2. Haiitu  a) sz arcsinxdx, 0) _[e_‘xldx.
0 -1

1
. 6x—1)dx
3. Hatitn J‘L .
0V 3—-4 2 +&x
o0 -
sin x dx
4. UccnenoBaTh Ha aOCOIOTHYIO M YCIIOBHYIO CXOAMMOCTh UHTETPAITBI '[1—2
xIn” x
2

+00

J arctg3x-cos2xdx

0 Vx
2t

5. Haitu — jcos x2dx .
L

Bapuanr 3
1. st pyskiuu f(x) = —~ _ maiitn epBo0Opa3HyI0, MPOXOASIIYIO YepPE3 TOUKY (0, 1).
v x4

In(1+ x + x*)dx
(er)2

2. Haiitu a) T , 0) ”xz —2x‘dx.
0

dx

3. Haiftn [—————.
COSX +SIn x

O 0 | N

+00
4. UccnenoBaTh Ha aOCOJIIOTHYIO M YCIIOBHYIO CXOAMMOCTh MHTETPaJIb Je‘x sinvxdx wu
0

“In*(1+ x)cos 2x dx

%

0 X

Jr
5. Haiirn [ S8

dy yZ xz

dx .

KonTtpoabsnas pabora Ne 9
«IIpuniosxeHus onpeaeIeHHOT0 HHTerpajia»

Bapuanrt 1
1. Haiitu niomab, OrpaHUYEHHYIO KPUBOM p = a cos 3¢.
2.Haiitu o0bem Tena, 0Opa30BaHHOrO BpalleHHMEM OO0JacTH, OrpaHUYEHHOW JIMHMSI-
MHY =X, y=2x-Xx Bokpyr ocu Ox.
3. Halitu nnuHy ayru KpuBoM x=6cost, y==6sint, z=3¢, 0<t<27.

Bapmuanr 2
1. Haiitu o0BeM Tenma, O0Opa30BaHHOTO BpaIlICeHUEM OOJACTH, OrPAaHWYCHHOW JIMHUS-
1
MI/Iy2 =x3, x=0, yz—E, y=8 BOokpyrocu Oy .



. )4 V4 V4

2. Haiitu muiomans cektopa p=——, — <@ < —.
l-cosp 4 2

. . 2, 1, 4 , £

3. Hailtu iMHy 1yru KpuBo x=—¢" +—t°, y=——t+t", z=—, 0<¢<1.
3 2 3 3
Bapuant 3

. . |x=asin’t

1. Haiitu o0beM Tena, 0Opa30BaHHOTO BpALlEHHMEM KPHBOMH \ BOKpPYT
y=bcos’t, 0<t<2x

ocH Ox .
2. Haiitu qyuny nyru kpusoii p=¢@>, 0< @< 7.

3. HaiiTu miiomasp, OrpaHuueHHyI0 KpUBBIMH  y° =8x+16, x+y=4, 0<y<I.

KonTpoasnas padora Ne 10
«@PyHKIMH HeCKOJIbKHX epeMeHHbIX. IIpenern. HenpepeiBHocTh. {u(depeHunpyemMocTb»

Bapuanr 1
1. HaiiTu moBTOpHBIE Mpenenbl U JBOWHOM, ecii OH cymecTByeT npu x —0, y—0 ¢(yHKIHH
x3 -y
u= 3
X' +y

2. Viccnenosars Ha nuddepenuupyeMocts B Touke (0,0) GyHKuuw0 [ =|y|sinx

3. Haiity du u d’u mis byHKIIUN uzarctgﬂ
4

4. Haiity du v d*u nnsa yRkimm u = (/)[sin Xy, sinﬁJ
Y

Bapuanr 2
1. HaiiTi mOBTOpHBIE TIpEAEbl ¥ ABOWHOM, €CIM OH CYIIECTBYET MPH X —> o0, y —> o0 (QYHKIHH
x? +y?
==
X +y

2. ViccnenoBath Ha auddepeniupyemocts B Touke (0,0) Gyukimo [ = y3/1+13/ x>
3. Haiitu du m d*u ans QyHKIMM u :tg(eyx)

4. Haittu du u d’u Ul QYHKITAN u:f(x+y,x2—y2,x2+zz)

Bapuant 3
1. HaifTi moBTOpHBIE TIpEAEIbl U JBOMHOM, €CIIM OH CYIICCTBYET MPH X —> 4+, y—>*0 PyHK-
¥
UAH U =
xV +1

2. ccnenosath Ha auddepennupyemMocts B Touke (0,0) GyHKUMIO f =y +cos3/x* + p?
3. Haiiti du m d*u poa gyskuoun u = In((x —2y)z*)

4. Haiiti du w d’u s byHKIIUU u=f[x2 _y2’ﬁJ
Y

KonTpouabsnas padora Ne 11



«I'eomeTpHYECKHH M MEXaHHYECKUI CMBICJBI IPagueHTa. TeopeMa 0 HessBHOM (pyHKIIUM.
YciaoBHBINA 1 0€3yCI0BHBIN IKCTPeMYM (PYHKIMA HECKOJIbKHX MepeMeHHbIX»

Bapuanrt 1

1. UccnenosaTh Ha NOKANbHBIHA SKCTPEMYM (BYHKIHIO z=Xx> —2y° —3x+6y.
2. Haiitu dz(x,y) u du(x,y) mns dyukuuit z(x, y), u(x,y), 3ananusix cucremoit

X+y+z+u=a

{xS +y +2+ud=b

3. HccnenoBaTh Ha YCIOBHBIH JIOKQIBHBIA AKCTpEMYM QYHKIHIO U =X+y+z,  €Clu
x2+zr=y.
4. HamucaTh ypaBHEHHS KacaTeIbHOM MIIOCKOCTH M HOPMAIM K HOBEPXHOCTH Z = X° —3xp + )’
B TOUYKE M(l; I — 1).

5. Jana dyHKms u = xz + 2 Haittu %(2,1,2), rzie / - HampaBJIeHUe rpaJueHTa QyHKIUU v = Xyz
y

B Touke M(2,1,2)

Bapuanr 2
1. UccnenosaTh Ha NOKANbHBINA SKCTPeMYM GYHKIMIO u =2x% +3y% + 2% + 2xz - 2yz.
2. Haiitu x'(z), y'(z), x"(z), »y"(z) BTouke zy =4 (x(4)=0, y(4)=-3) n1a Qpynkumii
x+xy+y+z=1

x2+y2—2z=1 '

x(z), ¥(z), 3amannbx cucreMoii {
3. MccnenoBath Ha YCIOBHBIH JIOKATBHBIN SKCTpEeMyM QYHKIUIO u =x+ 2y +3, ecnu

x2+ y2 =1.

4. HanucaTh ypaBHEHHS KacaTeJIbHOM MIIOCKOCTH ¥ HOPMAIM K OBEPXHOCTH Z =+/x° + ° — Xy
B Touxe M(—3;4;17)

Jlana ¢ynxuus u = xyz . Haiitu 66—7(1,1,1), rael = (cosa, cos B, cosy). Haittn |grad u(L,1,1).

Bapuanr 3
1. ViccnenoBaTh Ha TOKATBHBINA SKCTPEMyM (GYHKIMIO 1 =2x> + y* + 2% —2xy +4z—x.
2. Haiitu z'(x), »'(x), z"(x), »"(x) BTOouKe x5 =0 (¥(0)=1, 2z(0)=1) mns pynxumit
Lo |xtxy+y+z=2
x(z), ¥(z), 3amannbx cucremoii :
22 2 5_
xXT -y —z"+2=0
3. MccnenoBarh Ha yCIOBHBIN JTOKAMBHBIH SKCTpeMyM QyHKIHMIO u = x° + y> —12x+16y, ecmu
x+ y2 =25.
4. HanucaTph ypaBHEHMS KacaTeIbHOMN IUIOCKOCTH M HOPMAJIU K IOBEPXHOCTH, 3a/IaHHOM Iapa-
MeTpUdecKu X =u+v, y=u"+Vv’, z=u +v’ BTouke,rme u=1v=1.

5. Nana QyHKIuS u = xz+-. Haiitu %(3,1,2), rae [ - HampaBlieHHE TpaaueHTa (YHKIUU

Vv =Xxyz B TOYKE M(3,l,2).

KonTpoabsnas padora Ne 12
«CX01UMOCTh YUCIOBBIX PSA0B»



Bapuanr 1
HccnenoBaTh CXOAMMOCTb YUCIOBBIX PAJIOB (B Cllydae 3HAKOIEPEMEHHBIX PAJOB YCTAHOBUTH
XapakTep CXOAUMOCTH)

1. OZO‘,(ln " —l) 2. OZO‘,ntg nz . 3. Z\/_[ —Cos j 4. §(2 )”arctg1
n n 3"

n=2 n—1 n=l1 n-+ 3 n=l n=1 n!
5 %O: 4 6 %O: (_ 1)” arcsin 7 7 %O) (— 1)” e”l2 -1
. n=2 (11’1 n)n . n=1 % 4\/; . n=2

Bapuanr 2
HccnenoBaTh CXOAMMOCTb YUCIOBBIX PAJIOB (B Cllydae 3HAKOIEPEMEHHBIX PAJIOB YCTAHOBUTH
XapakTep CXOAUMOCTH)

1
n+— 1 p
© AJn+2-vn-2 © oo ] 1 © (2n)!
1. ¥ 2. Y———— 3. 3| e 4" —cos— | . 4. 2—2.
n=2 Vn+4 nzl[ 1 jn n=| n n=1(l’l!)
n+—
n

n+l

arctgn. 7. %O: (—1)”

(9]
M8
/ﬁ
S
[\ [\S)
[
[S—
N—
S
(@)
Ms
|
—
N—

Bapuanr 3
HccnenoBaTh CXOAMMOCTb YUCIOBBIX PAJIOB (B Cllydae 3HAKONEPEMEHHBIX PAJIOB YCTAHOBUTH
XapakTep CXOAUMOCTH)

1
p
2n''n | = v 87 © 2.5-8-...-(3n—1)
L Y—— 2. . .
n=1 n% n§1” ln n ,El l—cosj n:11-6-11-...-(5n—4)
0 n+l © n © 10 1.6
5. % n n+36z(1)( +2) ”72()m_

_15 4 4n =2 2”
R CPET P R R "

KonTpoabsnas padora Ne 13
«@OYyHKIUOHAIbHBbIE PSAbI U MOCJIe10BATEJIbHOCTH

Bapuanr 1
nx
1. Mccnenosarh Ha PaBHOMEPHYIO CXOJIMMOCTB MOCIEN0BATENBLHOCTE  f, (x):m, ecnu
—2x+2n
a)xe[0,1], b)xe[l, + o).
© X
2. Vcene0BaTh Ha HempepEIBHOCTS cymmy paza S(x)=In (1 + ﬁj pu x > 0.
+n°x

n
COS—

o0

3. MOXHO JIY [TOWICHHO HHTETPUPOBATh PSIT )

____ 6
n=1\/n2 +x3

Ha JIIOOOM OTpe3Kke?



0 1)
Zﬁ Ha otpeske [-3,1] ?

4. MoxHo 1 nowieHHo auddepeHunpoBaTh psija
n=1(2n+1)3"

OZO: arcsin Ln(x - 4)" .

5. HaiiTi 0651aCcTh CXOAMMOCTH CTEIIEHHOTO psija
n=1 4
2
X
6. Pa3noxuTh 1o creneHsM x (QyHKIUIO f (x): —— . Onpenenuts 00JaCTh CXOIUMOCTH
X
I+
2
MOJIY4YEHHOT 0 psija
Bapuanr 2
2
—n.

X
1. WccnenoBaTh HAa PaBHOMEPHYIO CXOAMMOCTb MOCJIENOBATENBLHOCTE  f), (x)ze , €CIn

a)xe(0,+ ), b)xe[l,+o).
]
5 o, IpUxeR

2 I/ICCHCI[OBaTB Ha HEMMPEPBIBHOCTh CYMMY pAla S(X) = Z 2
n=1xX"+n

Z n(x+1)

< (_ 1)n+1 n(x—Z) 1
3. MOXHO 1M NOWIEHHO MHTEIPUPOBATH P —3 +—2 ( Ha OTpPE3KE
n=l1

n

[1,2] 2
—(x—l)zn

4. MoxHo 1 nowieHHo auddepeHunpoBaTh psia Z € nmpu  xe[-11) ?
n=l1

0
. o m
5. HaiiTi 0651aCTh CXOAMMOCTH CTETIEHHOTO psija Z X COS T
n=l1

sin
6. Pa3noxxuth 1Mo CTENEHSIM x q)yHKuI/Hof I—df Onpenenuth 00JIACTh CXOAMMOCTH

MOJIy4YEHHOTO psija.
Bapuant 3
4 X
A sin—- , ec-

1 HCCJ’ICILOB&TB Ha PaBHOMCPHYIO CXOJUMOCTD ITOCJICJOBATCIIbHOCTD fn( )

m a)xXeR, b) |x|£a, a>0.
X

2(1+—2jnpnx20.
X

2. VccneioBaTh Ha HENIPEPHIBHOCTH CYMMY psifa S ( ) 2In L
n=l1 +n

. Tm
w  SIN—

3 3

3. MO3KHO JIM HOYJIEHHO HHTETPUPOBATE P y
n=l1
n’2 + x?

Ha JII000M oTpe3ke?

o 4n
> — opu  x>4 ?

4. MoxHo 1 nowieHHo auddepeHunpoBaTh psia "
n=l1x -+



§ © (2n—1)! "
5. Haiitu 0651acTh CXOIMMOCTH CTEMIEHHOTO psiaa Z—'(x - 2) .
n=l1 n:

1
6. Pa3noxuTh 10 creneHsM x QyHKIu© f (x)= m U OIpeNeUTh 00JIaCTh CXOH-
xX— X

MOCTH IIOJTYYCHHOI'O pdaa.

KonTpoubnas padora Ne 14
«KpaTHble HHTErpajbl U HX NPUJIOKEHHUS»

Bapuanrt 1
11

2
1. BeraucnuTh ABOMHOM UHTETpaT I I e’ dxdy.
0y

2. Haiitn nmomas Gpurypsl, orpannuesnoi muanamu (x° + y*)* =2a* (x> = y?), x> +y° > a’.

3.BbruvciauTh TpPOMHON HHTErpal ”‘[ x’dxdydz , rne V orpaHuueHa MOBEPXHOCTAMH Z =)~ ,
14

z=2y%, Z:f, z=3x,z=1.

3
4.HaiiTu 00beM Tela, OrPaHUYEHHOTO IMOBEPXHOCTSIMH z=Xxy, z=X+), x+y=1, x=0,

y=0.

Bapmuanr 2
11

1. BeruncnuTh JBOMHOMN HHTETpal J. _[ sin(x® —1)dxdy .
0y

2. Haittu nomans Gurypsl, orpanudentoit mauamu (x> + y*>)* =8a’xy, x=0, y=0.

3. BbluncauTe TpOWHON UHTErpal .[ J- '[ xyzdxdydz, thne V orpaHuueHa IOBEPXHOCTAMHU
Vv
2 + y2
2
4.Haiitu o0beM Tena, OrpaHUYEHHOT'O MOBEPXHOCTAMU z =Xy, X+ y+z=1, z=0.

Z:x2+y2’2: ,xy:I,xy=4,y:x,y=3x.

Bapuanr 3
1 1

1. BeruucnuTh JBOMHOM HHTETpa J. J.tg( ¥ + y)dydx .

0 (x—l%
o o X Yy _ 2 2 2
2. Haiiti mutomanp Gurypsl, orpaHUYCHHON JTMHUAMHE 4 — + 4 i I, (x-a) +(y—a) " <a".
a

3. 3. BbluncauTe TpOHHOW HHTErpan ”‘[ vdxdydz, tne V orpaHuueHa NOBEPXHOCTSIMHU
Vv

z=x"+y", z=2(x"+y"), xp=9, xy=18, x=2y,2x=y.
4 Haiitu oObeM Tela, OrpaHUYEHHOTO MOBEPXHOCTIMH x° +y° +z° =a’, x +y +z> =b>,

x*+y*=2z>,220,0<a<b.

KonTpouabsnasi paGora Ne 15
«KpuBoJiMHeiiHbIe M MIOBEPXHOCTHbIC HHTETPAJIbI U HX NPUJIOKEHHU S



Bapuanr 1

2 2

1. BoruucauTh HUUPKYIALUIO BeKTOpa F = yi—zj + xk BIONb 3nnnnca%+ Z2=d*, y=x B

M0JIO’KUTEIBHOM HAIPaBJIEHUU OTH-HO OpTa i .
2. C nmomomsio ¢popmyisl OcTporpaackoro HauTH MOTOK BeKTopa [ = zk uepe3 BCIO MOBEpX-
HOCTb AJUIUIICOU]IA éJr z_jJr é —1 B HaIlpaBJICHUU BHEUIHEH HOpMaJIH.

a
3. C nomopsio Gpopmynsl CTokca HaifTu paboTy BeKTOpHOTo moiss F = 2xye’i+x°e” j + X" ye'k
BIOJIb BAHTOBOM JIMHUK x =cos@, y =sing, z=¢, ¢ €[0,7] B HAPaBICHUH BO3PACTAHHUS T1apa-
MeTpa @.
4. OnpenenuTs CyMMAapHBIM 3JEKTPUUECKUN 3aps], pacHpelleleHHbI Ha 4acTU MOBEPXHOCTHU
nwmHApax” +y> = R®,  BbIpe3aeMoil KOHYCOM z=+/x’+)°, eclu TUIOTHOCTh 3aps-

):[ae(F) =yz (7 = const).

Bapmuanr 2
1. Beruucnute padory monss F=e’ “i+e” " j+e" 'k Bmomb oTpe3ka mpsAMoii OT TOUKH
0(0,0,0) no Toukm M(1,3,5).
2. C nomorrsto hopmynsl OCTporpagckoro HalTH MTOTOK BEKTOpa F = 7|7| yepes BCIO MOBEPX-

HOCTh cepbl x*+y° +2z° =R’ B HaNpaBJIEHUH BHEIIHEH HOPMAJIH.
3. C momomipio popmyiasl CTOKca HAliTH MUPKYIALNMIO BeKTopa F = z°i+x° j + y’k 1O ceueHHIo

runepbosionaa 2x° —y° +z° = R® MWIOCKOCTbIO z+Xx =0 B MOJOXUTEILHOM HANPABICHUH
OTH-HO OpTa j

4. OnpenenuTe Maccy, paclpeie/eHHYI0 Ha YacTH IOBEPXHOCTH T'MIIEpOOIMYECKOro mnapado-
noupalaz = x> —y°, BBIPE3aEMOM LWITHHAPOM x° + y* = R, ecnu ee IUIOTHOCTb

,u(?) = a|z| (a = const).

Bapuanr 3

1. BBIUUCIIUTG KPUBOJIMHEHHBII HHTETPAIl J' (F,dr), €A F = —yzi+xzj+xyk, WOA- NEPBLIN
w04

BUTOK BUHTOBOM JIMHUM x =acost, y=asint, z=ht (0<t<2r).

2. C mnomompro Qopmynsl  OCTpOrpajackoro HaWTH TOTOK  BEKTOPHOTO  TOJIA

F = (y + z)i + (z + x) Jj+ (x + y) k gepes BCIO MOBEPXHOCTh CUMILIIEK-

cax>0, y>0, z>0, x+y+2z<q’ B HaIpaBIeHUU BHEIIHEH HOPMAJIH.

3. C momouisto ¢popmyibl ['puHa HAWTH HUPKYISIIHIO BEKTOpa F = (Cosx + sin y)i + xcos yj BHOJIb

2 2
QJIJIUIICA x—2 +y—2 =1 IO 4YacoBOH CTPCIIKC.
a

4. Onpenenutb CYMMAapHBIA JJICKTPUUYECKUN 3apsill, pactpeleieHHbId Ha 4acTH MOBEPXHOCTH
JIBYIOJIOCTHOTO rumepodoyouaa z> =x*+ V' +a’ (agzgaﬁ), €cliM  IUIOTHOCTb  3apsna

e(F)=yz (y =const).

7.2. OnleHOYHbIE CPeACTBA ISl IPOMEKYTOYHOM aTTecTAluu

Cnucok BONPOCOB /AJIsl IPOMEKYTOUHOM aTTeCTAlUM:
IIporpamma 3x3amena 3a 1-oii cemecTp
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10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.

23

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44.
45.
46.

[Monarue MuarMyMa (MakCUMyMa) YMCIOBOTO MHOXKECTBA.

JleMMBI O €IMHCTBEHHOCTM MUHHMAJIBHOIO 3JIEMEHTA M NMPUHLUI MUHUMAJIBHOTO 3Je-
MEHTA.

[IpuHIMIT MaTeMaTu4eCcKOW NHIYKLHH.

HepasencrBo bepnymin.

bunom HerotoHa.

OrnpenenieHnst MOJYJIS BEIIECTBEHHOTO YKCIIa, IIEJION U APOOHOM yacTel yuca.

Teopewms! o miotHoct OBR u R\Q B R.

OrnpeneneHnst TOYHOM BEpXHEN U TOUHOM HUKHEHN I'paHell YMCIOBOIO MHOXKECTBA.
Ornpenenenusi OMEKIUU U PAaBHOMOIIHOCTH MHOXeCTB. OmpeneneHne CYeTHOTO MHOMXKe-
CTBa.

Omnpenenenue npeena YUCI0BOM MOCIEI0BATEIbHOCTH.

Teopema 0 eAMHCTBEHHOCTH IIpeieia YMCIOBOM MOCIE0BATEIbHOCTH.
Apudmerndeckre CBONCTBA MpeJiesia YUCIOBON MOCIEI0BATEIbHOCTH.

CBoiicTBa mpejiena YUCI0BOM OCIEI0BATENbHOCTH, CBSI3aHHbIE C HEPABEHCTBAMH.
Omnpenenenre orpaHMUEHHOM 110CIIE0BATEIbHOCTH.

HeoOxonuMelii mpu3HaK CXOJUMOCTH TOCTIEA0BATEIBHOCTH.

Teopema BeitepmiTpacca o npenesie MOHOTOHHOW U OIPAHUYEHHOM IOCIEA0OBATEIbHO-
CTH.

TeopeMma o npejene NoAIOCIe10BaTEIbHOCTH.

Teopema bonsrano-Beiuepirpacca.

Omnpenenenne GpyHIaMEHTAIBHON MOCIEIOBATEIBHOCTH.

Kpurepuii Ko cxoqumMocT 4ncaoBoi MOCaeA0BaTeIbHOCTH.

Kpurepuit Komu pacxoauMoCTH YUCI0BOU MTOCIEI0BATEIbHOCTH.

Omnpenenenrs HEOrpaHUYEHHON, OECKOHEUHO OOJIBIION U OECKOHEYHO Malloil mocieao-
BaTEJIbHOCTH.

Teopema o mpezaene MPoOU3BEACHUS OIPAaHUYCHHON W OECKOHEYHO Malloll mocieaoBa-
TEJIbHOCTEMN.

Teopema o cnenuaabHOM NPEICTABICHUN WICHOB CXOSIIEHCS MOCIEA0BATENBHOCTH.
CBsi3b MeX 1y OECKOHEUHO Majiol U 0€CKOHEUHO OO0JIBIION MOCIIEI0BATEILHOCTIMHU.

Psan cpaBHeHUs GECKOHEUHO OOJBIIMX.

Onpenenenus npeaena Gpynkmuu o ['eitne u mo Korm.

OnpeneneHnst OJHOCTOPOHHUX MPEEIIOB.

CaoiicTBa peaena GpyHKIIUH.

Kputepuii Ko cymectsoBanus npenena QyHKINH.

IIepBbIil 1 BTOPOH 3aMe4YaTeIbHbIEC IPEIEIIB.

Omnpenenenne 0ECKOHEUYHO MaJIOW U OECKOHEYHO OOJIBIION ()YHKITHH.

Teopema o crienmaibHOM MPECTaBICHUN (QYHKINU, IMEIOLICH Tpeer.

O-cuMBOJIMKA U CpaBHEHUE (DYHKITHIA.

Psin sxBuBanenTHBIX QyHKIMH ipr x — 0.

Onpenenenus HenpepbIBHOCTH (yHKIMH 10 ['efine n o Kommn.

OmnpeneneHne HEMPEPHIBHOCTU HA A3BIKE IPUPALEHUM.

CBoiicTBa HETPEPHIBHBIX ()YHKIIHH.

Omnpenenenve Touku paspbiBa pyHkuu. Knaccudukanus Touek paspeiba.

Teopema o Toukax pa3psiBa MOHOTOHHOHM Ha OTpe3Ke (PYHKIIUH.

I'moGanbpHbIE cBOMCTBAa PYHKIIMIA HEMTPEPHIBHBIX Ha OTpe3ke (TeopeMbl Beiiepiirpacca u
bonbrano-Kommn).

Omnpenenenre paBHOMEPHO HEMPEPHIBHON ()YHKITUH.

Teopema Kanropa.

Omnpenenenue npeaenbHON TOYKM MHOKECTBA.

Omnpenenenns OTKPBITOTO U 3aMKHYTOTO MHOXKECTB U CBSA3b MEXKy HUMHU.

CBoiicTBa 3aMKHYTBIX M OTKPBITBIX MHOECTB.



47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

ook

SR

10.
11.
12.
13.
14.

15.

16.

17.

18

Omnpenenenre KOMIIAKTHOTO MHOXeCTBa B R.

Omnpenenenre OTKPHITOrO MOKPHITHUS.

Jlemma bopens.

O6006mennas reopema Kanropa.

Omnpenenenne Npou3BOIHON (PYHKIIUU B TOUKE.

Omnpenenenue quddepeHITUPyeMOCTH GYHKIIUHA B TOUKE.

Teopema o cBs3u nupHepeHInPyeMOCTH U HETIPEPHIBHOCTH (DYHKIIHH.
VYpaBHeHHEe KacaTelbHOU K rpaduky GyHKINU.

I'eomeTprueckuii cMbICT TPOU3BOAHON U auddepernnana.
HuddepennmrpoBanre cI0KHON U 00paTHOW PYHKITHH.

[TpaBuna nuddepeHpoBanus.

dopmyna JlelibHuA.

OcHoBHbIE TeopeMbl auddepeHnnansHoro ucanucienus (reopemsl Poms, Jlarpamka u
Ko o cpegnem).

JlocTarouHoe ycI0BHE MOHOTOHHOCTH.

HeoOxonuMoe ycroBue 3KkCTpeMyma.

[TepBoe 1 BTOpOE 1OCTaTOYHBIE YCIOBHS SKCTPEMYyMaA.

JlocTaToyHOE YCIIOBHUE BBIMYKJIOCTU Tpaduka QyHKINU.
HeoOxonumoe ycioBue neperuoa.

[IepBoe u BTOpOE NOCTaTOUHBIE YCIOBUS IIEperuoa.

OmnpeneneHus BEpTUKAIBHON U HAKIIOHHOW acUMNTOT Tpaduka GyHKINH.
IIepBoe u BTOpOE npauia Jlomurans.

®opmyna Teitnopa ¢ octarounsiM uieHoM B popme Ileano.

CBOICTBO €IMHCTBEHHOCTH MHOTOUJIeHa Teitnopa.

TpeTbe nocTaTOuHOE yCIOBHE SKCTPpEMyMa U neperuoa.

IIporpamma 3k3amMena 3a 2-0ii cemecTp
ITonsTne nmepBooOpa3zHOi U HeompeaeaeHHOro uHrerpana. CBoiicTBa HEONpPEAEIeHHOTO
WHTErpaa.
OcCHOBHBIE METOBI MHTETPUPOBAHUS HEONIPEACIECHHOIO HHTErpaia.
[TonsTue onpenenennoro uHTerpana Pumana. Heobxoanmoe ycinoBre HHTETPUPYEMOCTH.
["'eomeTpruYeCcKuil CMBICI OIIPENIETIEHHOIO HHTETpala.
Bepxnue n HUKHME HHTETpalbHblEe CyMMBI /lapOy 1 Ux cBOMCTBA.
ITonsTue BepxHero u HuxHero uHrerpanon JlapOy. Kpurepuii Pumana unrerpupyemoctu
byHKInn.
Knaccel ¢pyHkimii naTerpupyemsix no Pumany.
CBolicTBa onpeAeneHHoro HHTerpasa.
HNHTerpupyeMoCTh CII0KHON M1 MOHOTOHHOM (PYHKITHH.
WHTerpan ¢ nmepeMeHHBIM BEPXHUM IPENEIIOM MU €ro cBoiicTBa. CBA3b MEXAY Olpene-
JIEHHBIM U HeonpeaeaeHHbIM nnTerpanamu. ®opmyna Hetotona-JleiiOHuna.
OcHOBHBIE METO/IbI UHTETPUPOBAHUS OIPEAEICHHOIO HHTETpaIa.
[TepBast TeopeMa 0 cpeHEM Ul OIIPENEICHHOTO MHTETpalla U CIEACTBHS U3 HEe.
Bropas Teopema o cpeHeM U ONPENEICHHOTO MHTErpasa 1 CICICTBUS U3 Hee.
®opmyina Teltnopa ¢ OCTaTOUHBIM YWICHOM B MHTETrpajibHON (hopMe.
HepaBenctBa copepxaine nHTerpansl (HepaBeHcTBa I'enbaepa, Munkosckoro, Komm-
byHskoBcKkoro).
[TonsaTue HEecOOCTBEHHOrO MHTErpasia mepBoro u Broporo pona. Kpurepuit Kommu cxo-
JUMOCTH HECOOCTBEHHBIX MHTEIPAJIOB.
[Ipu3Hak cpaBHEHUS CXOAUMOCTH HECOOCTBEHHBIX MHTETPAJIOB B (hOpMe HEPABEHCTB U B
npenensHol popme.
[Ipuznak qupuxne-Abens.

. OcHOBHEIE MCTO/JAbI UHTCTPUPOBAHUA HECOOCTBEHHBIX HHTCTPAJIOB.
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1.

AOCOIIOTHAS U YCIIOBHAS CXOAMMOCTh HECOOCTBEHHBIX HHTETPAJIOB.

[Tonstue muddepeHurpyeMOCTH (QYHKIMM MHOTUX MepeMeHHBIX. Heobxoaumoe ycio-
Bue TP HepeHINpPyEeMOCTH.

[Tonsitue yactHoi npousBoaHoM. IlepBoe nocrarounoe yciaosue quddepeHIpyeMOCTH.
Teopema o nuddepenumpoBannn caoxHoOH GyHKIMHA. HBapHaHTHOCTH (POPMBI IEPBOTO
muddepennuana. [Ipasuna nuddepeHmpoBaHusl.

[IpousBoaHas no HanpasieHuo. [ paagueHT pYHKIIUN U €ro CBOMCTBA.

['eomeTpuueckuit cMmbicn auddepenuunana pynknuu. KacarenbHbsle 1 HOpMaJIbHBIN BEK-
TOPBI TOBEPXHOCTH.

YactHble MpoU3BOJHBIE BhICIINX MOpsAAkoB. Teopemsl llIBapua u FOnra. Bropoe nocra-
TOYHOE yCJIOBUE TUPPEPEHIUPYESMOCTH.

Huddepennmansl Beicux mnopsakoB. @opmyna Telnopa ais GyHKIHA MHOTHX Tepe-
MEHHBIX C OCTaTOYHBIM 4JieHOM B (popme Ileano.

®opmyna Teinopa ayia GyHKIUNE MHOTHX TEPEMEHHBIX C OCTATOYHBIM YJICHOM B (opme
Jlarpanxa.

[TonsiTue nMOKaNbHOrO SKCTpeMyMa (PYHKIMM MHOTHX IepeMeHHbIX. Heobxoaumoe u
JOCTaTOYHOE YCIOBHS SKCTpeMyMa (PYHKIIMA MHOTHX ITIE€PEMEHHBIX.

Teopema o HesiBHOM (pyHKLIHU.

Teopema o cucreMe HESBHBIX (DYHKIMN U CIEICTBHE U3 HEE.

. Ilonsrue YCJIIOBHOI'O 3KCTpEMYyMa (byHKHI/II/I MHOTUX IMEPEMCHHBIX U MCTO/IbI €T'0 HAXOXK-

JIEHUs: METOJ UCKIIIoueHHUs (MpsSMON METOoX), MeToJl MHOxuTenei Jlarpamxka. DkcTpe-
MyM (DYHKIIMY HAa MHOKECTBE.

IIporpamma 3x3ameHna 3a 3-oi cemecTp
ITonsiTHE YMCIOBOrO psANa, CXOAUMOCTH U PACXOAMMOCTH 4YUCIOBOro psnpa. IIpocreii-

IITME CBOMCTBA CXOISAIUXCS PSIIOB.

2.

Kpurepuii Komu cxoaumocTt unciosoro psaa. Heodxoaumelil mpu3HaK cXoIUMOCTH

(B n1ByX (hopmax).

3.
4,

MHU:

5.
6.

[Tpusnak cpaBHEeHuUs (B ABYX (popmax).
JlocTaTouHble MPU3HAKHU CXOAMMOCTH YHCIIOBBIX PSAAOB C HEOTPHULATEIbHBIMU WIEHA-

e npusHak [lanamOepa;
KOpHeBoU nmpusHak Kommu;
npusHak Paa0e;
MHTErpalibHbIN npu3Hak Koy,
npusHak Kymmepa;
npusHak beprpana;
e npusHak [‘aycca.
3Hakouepenyromuecs ynucioBsle psaabl. [Ipusznak Jlelionuna.
AOGCoIIOTHAs U YCIOBHAs CXOJUMOCTh YHMCIIOBBIX pAJOB. JlocTaTOUHbIE MPU3HAKHU a0-

COJIFOTHOM CXOAUMOCTH YHUCIOBBIX PAOOB.

7.
8.
9.

CBoiicTBa aOCOIIOTHO U YCIIOBHO CXOMSALIMXCS YUCIOBBIX psioB. Teopema Pumana.
[Tpusnaku dupuxiie u AGenst CXoAMMOCTH YUCIOBBIX psaoB. IIpeobpazoBanue Abens.
ITonaTne (yHKUMOHANBHON MoOcenoBaTeabHOCTH. [loToueuHass 1 paBHOMEpHas CXO-

JTMMOCTh (DYHKIIMOHAIBHBIX TocnenoBaTenbHocTei. Kpurepnit Komm paBHOMepHO# cxoaumo-
CTH (DYHKIIMOHAJIBHBIX N1OCIIE10BATEIbHOCTEH.

10.

CBoiicTBa paBHOMEPHO CXOASIMIUXCS PYHKIIMOHATHHBIX ITOCIIEIOBATEILHOCTEH:
e TeopeMma O NepecTaHOBKE MPEIEIIOB;
e Teopema [(uHu;
e TeopeMa O MOWICEHHOM HWHTETPHUPOBAHUHU PABHOMEPHO CXOMISIIUXCS (YHKIHO-
HAJIBHBIX MOCIEN0BATEIbHOCTEM;



e TeopeMa O MOWIEHHOM IU((EepEeHIMPOBAHUN PABHOMEPHO CXOISAIIMXCS (YHK-
[IMOHAJIBHBIX TOCJIE0BATEIbHOCTEH.

11.  Tlomsarue ¢ynkunoHanmbHOro psna. Ilorouednas u paBHOMEpHas CXOIUMOCTH (PyHK-
IUMOHaNbHBIX pAgoB. Kpurepuii Komm paBHOMEpHON CXOAMMOCTH (YHKLIHMOHAIBHBIX DPSIJIOB.
[Ipusnak BeiiepmTpacca paBHOMEPHOH CXOAUMOCTH (DYHKIIMOHAIBHBIX PSIIOB.

12.  CaoiicTBa paBHOMEPHO CXOAAIUXCS GYHKIMOHATIBHBIX PSIOB:

® TeopeMa O MEPECTAHOBKE NIPEJIEIIOB;

e TeopemMa JluHM U1 QYHKIIMOHANBHBIX PAIOB;

e TeopeMa O IMOWICHHOM HHTETPHPOBAHWU PABHOMEPHO CXOMALIMXCS (YHKIHO-
HAJIBHBIX PAIOB;

e TeopeMa O MOwWIEHHOM Ju((depeHIMPOBAaHUN PABHOMEPHO CXOIALIMXCS (YHK-
LIUOHAJIBHBIX PSAJIOB.

13.  Tpusnaku [dupuxine, Adens u Yoyunu-/xomudde paBHOMEepHOH cxoauMocTH (HyHK-
[IUOHAJIBHBIX PAOB.

14.  Ilonsarue crenenHoro psna. Teopema Abensa. O61acTh CXOAUMOCTH U PainyC CXOIHU-
MOCTH CTEIIEHHOTO psija.

15.  CsaoiicTBa cxoadIuXxcsl CTENEHHbIX psifoB. Psaapl Teinopa u Maknopena. EquncTBen-
HOCTb pa3oXeHHs QYHKIUU B CTEIIEHHOM psl.

16.  Teopema BeiiepuiTpacca aisi CTENEHHBIX PSAOB.

17.  PaBHOMepHOe IO mapaMmerpy cTpemyieHue (YHKIMH JIByX MEPEMEHHBIX K Ipeeny.
Kpurepuii Kommu.

18.  CaoiicTBa paBHOMEPHOTO CTPEMJIEHUS (PYHKIUH K MPEEIbHOI:

® TeopeMa O HeNPEPHIBHOCTH MPEIEIbHON (DYHKIINH;
e TecopeMma JluHu;
e TeopeMa 00 MHTETPUPOBAHUU MPEAEbHON YHKINH;
e TeopeMa o quddepeHIPOBAaHUH MPEAeIbHON (YHKIINH;
e TeopeMa O PaBHOMEPHOM CTPEMJICHUU B PSIMOYTOJIbHUKE.
19.  DiinepoBbl uHTerpanbl 2-ro poga. I -pyHkIus u ee cBoicTBa (HEMPEPHIBHOCTH, Oec-
KOHeuyHast UG PepeHIpPyeMOCTh, (OPMYIIbI IPUBEICHUS U JOMOTHEHHU).
20.  DiinepoBsl uHTErpansl 1-ro poga. B -pynkuus u ee cpoiictBa (001acTh OMpeaeeHuUs,
CBOWCTBO CUMMETPHH, (hOpMyJa IPUBEICHHS).
21.  CBa3b MEXy SUJIEPOBBIMU UHTETPAJIAMH.

IIporpamma 3x3ameHa 3a 4-0ii cemecTp
1. TlonsTue ABOWMHOrO MHTErpana Ajs NpsAMOyroibHoW obmactu. HeoOxomumoe ycioBue
UHTETPUPYEMOCTH.

2. BepxHsis U HUXKHSSA MHTETpajibHble CyMMbl J[apOy U uX cBOiiCTBa.

3. Ilonsatue BepxHero u HUxHero uHTerpanoB JlapOy. Jlemma lapOy.

4. Kpurepuii uarerpupyemoctu lap0y.

5. Kpurepuit uarerpupyemoctu Pumana. Kinaccel ¢pyHkumii uaTerpupyemsix no Pumany.

6. OmnpeneneHuve ABOWHOIO MHTErpajga JUisl NPOU3BOJIBHON obOsactu. ['eomerpuueckuii
CMBICJI IBOMHOTO HHTErpaa.

7. CsolicTBa ABOMHOIO UHTErpajia (YMETh 10Ka3bIBaTh TPU U3 HUX 110 BBIOOPY CTYIEHTA).

8. Cpenenue NBOMHOIO MHTErpaia K IOBTOPHOMY.

9. 3ameHa mepeMeHHBIX B JBYKPAaTHOM HHTerpaie (Bompoc OyaeT pa3OuUT Ha Tpu Ousera:
JUHEHHBIN cy4yai, JeMMa O TUIoIaau o0pa3a, HeTMHEWHBIN clTydaid, B KaKJIOM U3 KOTO-
PBIX HAI0 1aTh (OPMYIHPOBKY TEOPEMBI, M3JIOKUTH OOIIYI0O CXEMY J0Ka3aTelbCTBA M
IIPUBECTH Pa3BEPHYTOE JOKA3aTEIHCTBO OJHOTO U3 ATAIOB).

10. ITonsiTve TpOHHOrO MHTErpaia Juist IPAMOYTOJIbHOW 00JIaCTH.

11. Onpenenenne TPOWHOrO HHTErpana Ais MPOU3BOJIBHON oOnactu. ['eomerpuueckuii
CMBICJI TPOMHOT'0 MHTETpaIa

12. CBeneHue TpOMHOTO UHTETpajia K MIOBTOPHOMY



13. 3ameHa nmepeMeHHBIX B TPOWHOM HMHTETpaiie (HHIMHIpUYecKas U cheprudeckas CUCTEMbI
KOOPJIMHAT).

14. IlonsATHEe KPUBOJIMHEWHOTO MHTETpala IEPBOTrO0 U BTOPOTO poja, UX (U3UIECKUN CMBICT
Y 3aBUCUMOCTb OT OPHEHTAllUU KPUBOM.

15. CBoiicTBa KpUBOJUHEHHBIX UHTETPAJIOB U TeopeMa O UX BbruuciaeHun. dopmyna cBsizu
MHTErpajoB 1-ro u 2-ro poaa.

16. IloHsATHE TOBEPXHOCTHOTO MHTETpaJla IIEPBOTO U BTOPOTO PO, MX (PU3NIECKUN CMBICI U
3aBUCHUMOCTb OT OPHUEHTALMH TOBEPXHOCTH.

17. Teopema 0 BbIUNCIEHUH TOBEPXHOCTHBIX NHTETPAJIOB.

18. ®opmyna ['puna.

19. YcnoBue HE3aBUCUMOCTH KPUBOJIIMHEHHOIO MHTETpasia 2-ro poja oT IyTH UHTErpUpOBa-
HUSL.

20. Onepauuu HajJ BEKTOPHBIMU U CKAJISIPHBIMH MOJISIMH.

21. Teopema Octporpanckoro-I'aycca. ConeHongalbHbIE BEKTOPHBIE MOJIA.

22. Teopema Crokca. [loTeHIManpHbple BEKTOPHBIE TOJIS.

[IpumMepbl OLIEHOYHBIX CPEICTB VI IPOMEKYTOYHOM ATTeCTAIlUM:
Oo0Opa3ubl 0U1eTOB K 3K3aMeHy 3a 1-0if ceMecTp

buaer Nel
1. Ipunnun marematndeckoit uaaykuuu. Hepasenctso bepuymnu. bunom HeroToHa.
2. TpeTrbe HOCTATOYHOE YCIOBUE SKCTPEMYyMa.
3aoauu k ounemy Nel
1. IlycTh B HEKOTOPOM OKPECTHOCTU TOUKH @ JIEKUT OECKOHEUYHO MHOTO YJIEHOB I1OCIIE0BA-

TENBHOCTH X, . CelyeT 1M U3 3TOro ycnosus, uto limx, = 0.

n—>0

2. Ilpu pa3nuyuHBIX 3HAUCHHSIX IapaMeTpa @ MCCIeI0BaTh Ha HEMPEPHIBHOCTH (DYHKIIHIO

f(x)— x-sinl, x#0,
= X
a, x=0.

Bbunaer No2
1. IlonsTHe Momyns, LeNOi W MPOOHOW YACTH BEIIECTBEHHOro 4ucia. [LIoTHOCTH

OBR.
2. TpeTbe nOoCTaTOYHOE YCIOBHE Meperuoa.
3aoauu k ounemy Ne2
1. [IycTh B HEKOTOPOW OKPECTHOCTH TOYKU @ JICKUT OECKOHEUHO MHOTO YJIEHOB IOCIIEI0BA-
TesbHOCTU X, . ClIeAyeT a1 U3 9TOro yCIOBUs, YTO X, OrpaHuuyeHa?

2. lns xakux QyHKUUHA f (x) KOMITO3UINH | (sin x) u sin( f (x)) HEIpepbIBHbBI?

buier Ne3
1. ITousTre cyueTHOro MHOKecTBa. CBOICTBA CUETHBIX MHOXKECTB. CUeTHOCTH O .
2. IlepBoe u BTOpOE mpaBuia Jlonurans.
3aoauu k ounemy Ne3
1. IIycte B m1000#1 OKPECTHOCTH TOYKH d JIEKUT OCCKOHEYHO MHOIO WICHOB IOCJIEAO0Ba-
TeJIBHOCTH X, . CIIEAYeT M U3 9TOrO yClnoBus, 4To limx, =a?

n—>0

2. UccnenoBath Ha auddepeHIIupyeMocTh (DYHKITHIO



1_x2’ ng:

f(x) B 1, xe(.

OO0pa3upl OnJIeTOB K 9K3aMeHY 3a 2-0H ceMecTp

Buaer Nel
3. TIlonsartue ompeneneHHoro uHTerpana Pumana. HeoOxoaumoe ycioBue MHTErpUpyeMoO-
CTU. ['eoMeTpUYECKUil CMBICII OIIPEIEICHHOTO UHTErpaa.
4. YacTtHble IPOU3BOAHBIEC BBICIINX NOPsAAKOB. Teopemsr [lBapua.
3aoauu k ounemy Nel

X tz
J. e’ dt
1. BBIUHCIUTE peaent hmxo—
X—>+00 J’ezﬁ dt
0
2. UccnenoBaTh Ha HENIPEPHIBHOCTD B TOUKE (O; ()) GbyHKIHIO

1
2 . 2
x“-sin—+y°, x=0,
f(x’y): X Y

2

v, x=0.

(98]

[Ipoeputh, uto oroOpakenme  f:R> — R’, 3ajaHHOE  COOTHOIIEHHEM

f (x, y) = (ex cos y, e sin y), JIOKAIIbHO 00PaTHMO B OKPECTHOCTH KasKI0i TOUKHM U3 R”.

buier Ne2
1. BepxHue n HWXHUE HHTErpanbHble cyMMbl JlapOy n ux cpoiictBa. [loHsATHE BEpXHETrO U
HIDKHEro uHrerpainos /lapOy
2. TloHsTHE JOKAIBHOTO AKCTpeMyMa (DYHKIIMH MHOTHX MepeMeHHbIX. HeoOxoammoe ycio-
BUE JIOKAJILHOTO SKCTpeMyMa (YHKIIUU MHOTHUX I1€PEMEHHBIX.
3aoauu k ounemy Ne2
. Cnenyer nu U3 MHTEIPUPYEMOCTH Pa3HOCTU JABYX (DYHKIHMI MHTErpHpyeMOCTb YMEHb-
11aeMoro 1 BeluntaemMoro? OTBeT 000CHOBATb.

2. CyuiecTByeT JIM IIpenen lim1/x2 +y° ln(x2 + yz)?

x—0
y—0

—_—

(98]

. IIpoBepuTh, uTo ypaBHeHHe x°z° + 1’z +z°x> =8 0JHO3HAUHO ONpenenseT (yHKIHIO

z = z(x, ) B okpecrrocTn Touknu (I;—1;2).

Bbunaer Ne3
Kputepuii PumMana HHTErpupyeMOCTH (YHKIIHH.
. JlocTatouHoe yciI0BUE JIOKAIBHOTO SKCTpeMyMa (yHKIIMA MHOTHX ITIE€PEMEHHBIX.

N —

3aoauu x ounemy Ne3
bZ
. Haiitu mpoussoguyro — e dx .
P yo — f

—_—

[\

. UccnenoBaTh Ha HEMPEPHIBHOCTH B TOUKE (O; O) GbyHKIUIO

1

3 xy - cos—
f(x, y)z xy cosx, x#0,
0, x=0.



3. Jloka3arb, 4TO CUCTEMA YpaBHEHUH
x—3y+z> =0,
2x+y—-z=0

OJIHO3HAYHO OIpENEIAET OTOOPaKEHUs ) = y(x) Uz= z(x) B OKPECTHOCTH TOUKH (O; 0; O).

OO0pa3ubl OnJ1eToB K IK3aMeHYy 3a 3-0H ceMecTp

Buaer Nel
1.  TlpusHak cpaBHEHHS CXOJUMOCTH YHCIIOBBIX PAIOB C IOJIOKUTEIbHBIMU WiIeHaMH (B
ByX popmax).
3aoauu k ounemy Nel
o0

2

2.4

{na },a >0 =
1. Jloka3aTh, 4TO €CiH MOCIEA0BaTEIbHOCTh n ) n OrpaHuYEHa, TO psA "= cXo-

JTATCAL.
( )_ - COS X
f X _Z 5/2
n=l N

2. OnpenenuTh 00JIACTH CYHIECTBOBAHUS (QYHKIMH
QG hepeHIpPyEeMOCTb.

Hn HUCCICAOBATh €C Ha

Bunaer Ne2
1. Ilpusnak Paabe cX0IMMOCTH YUCIIOBBIX PSIOB C MOJOKUTEIbHBIMU YICHAMH.
2. CBolicTBa CXOJAIINXCS CTENEHHBIX psaoB. Paasl Teinopa u Maknopena. EnnHCTBEHHOCTD
pasyiokeHus: yHKIUHU B CTEIIEHHOM psij.

3aoauu k ounemy No2

Sa >

1. JlokasaTh, 4TO ecl psx "=!  CXOAUTCSA, TO cxoautes pax »=! .

an

2
X)=nx (1 -Xx y' :
2. Iloka3aTh, 4YTO MOCIEA0BATEIHLHOCTD g n( ) CXOIMTCS Ha OTPE3Ke [0’1] K He-

1 1
lim [ £, (x)dx = [ 1im £, (x)dx
NpPEpBIBHON (DYHKITUH / (x), Ho 0 0" .

Bunaer Ne3
1. MaTerpanbubiil npusHak Koy cXOAMMOCTH YHCIOBBIX PSAOB C HOJOXKHUTEIbHBIMH Uje-
HaMH.
3aoauu k ounemy No3
o0
z a,,a, >0 cN
1. SBnsiercs nu cxondummes pag = , eciit ripu sirobom £
ll_l;l;lj(an-*—l + an+2 t-eet an+p)= 0 9
o0 0
Zan,an >0 Zane’”"
. Jloka3zarts, uto eciu psag "= CXOIUTCSI, TO Pl "= CXOAUTCSI PABHOMEPHO
2 b 1 9 1
HAa [O;+oo).

OO0pa3ubl OnJ1eToB K 3K3aMeHYy 3a 4-0H ceMecTp



buaer Nel
1. Ilonstue nBoitHOro MHTErpasia A HpsMoyronbHoi oOnactu. Heobxomumoe ycioBue

WHTETPUPYEMOCTH.
3adauu k ounemy Nel
div é rot B
1. Hatitu |7"| | | , €CIIN r= (X,y,Z).

2 > o
2. Hyers D © R” - onnocssasnas mwiockas obnacts, L © D - kycouHo-TIaakuil 3aMKHYTHI

—

KOHTYp, V' -- €IUHUYHBIA BEKTOP BHEUIHEH HOPMAIU K Ls . ¢durypa, orpaHnueHHas

2
KOHTYPOM L. Jlokasats, ato mis moGoit dysxmun ¥ € C (D ) FapMOHHMYECKOH B D, re.
Au =0, CIIPaBEUIMBO PABEHCTBO
2 2
0 0 0
fuszd =] (6—“] H o]y, 20 O
14 X 2 2
¢ s 4 371eCh ox™ Oy
buier Ne2
1. BepxHsg U HWXKHSSA UHTErpalibHble cyMMBI JlapOy u ux cBoiicTBa. ([{oka3zaTe nepssie Tpu
CBOICTBA)
3adauu k ounemy No2

1. Jlokasars, uTo rot(u-d)=u-rot a+ grad uxa.

2. HYCTB S . KYCOUYHO-TJIaJIKasd 3aMKHYTas IMOBECPXHOCTD, vV - € TUHUYHBIN BCKTOp BHCII-

o - X o X
HEN HOpMAJH K S, F . BEKTOP M3 TOUKHU ~ 0, JeKalien BHE S, B TOUKY Xs JIEXKAIIYIO Ha

IMOBCPXHOCTH S. Breraucnuth HHTCTpaI Taycca

ﬁcosﬁi"/)do'
S

a

Bunaer Ne3
1. BepxHsis u HUXKHSS MHTETpasibHBIe cCyMMBI [lapOy u ux cBoiicTBa. (Jloka3ats 4 u 5 cBoii-
ctBa). [lonsTue Bepxnero u HxkHero uHTerpainos Japoy. Jlemma JlapOy.

3aoauu k ounemy No3
rot| —

1. Haiitu | | eciu F=(xy.z2)

2. Hyers D < R® _. onHOCBs3HAs MIOCKAs obnacte, L © D -- xycouno-rnaakuii 3aMKHYTBI#
KOHTYp, ¥ -- eAMHHUYHBIA BEKTOP BHELIHEH HOpPMAlH K Ls ¢burypa, orpaHuueHHas
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