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I. MeToauyeckue peKOMeHIANH

1.1 Mertoanyeckne peKOMEHIAIMH 10 OPraHW3anMM padoTbl CTYAEeHTOB BO BpeMsl TIpOBeJeHHS
JIEKIMOHHBIX 3aHATHIA

B xozme nexuuil mpenojaBaTenb M3JIAaraeT M PasbsCHAET OCHOBHBIC, HAHOOJEE CIIOKHBIE MOHATHUS TEMBI, a
TaKXKe CBSI3aHHbIEC C HEH TEOPETHYECKUE U IPAKTUUECKUE MIPOOIEMBI, JaeT PEKOMEHIAIMN AT IPAKTHYECKOTO
3aHSATHA U YKa3aHUS AJIS1 BHITIOJHEHHS CAaMOCTOSITEIBHOM paOOTHI.

B xoze eKunoHHBIX 3aHATHIH 00yJaromeMycs HeOOXOAMMO BECTH KOHCIIEKTHPOBaHHE y4eOHOro MaTepHuaa.
OO0pamarh BHUMaHHE Ha KaTeropuu, GopMyJIHpOBKH, PACKPHIBAIOIINE COAEPIKAHNE U3ydaeMOW TUCIUTLTHHEI,
Hay4yHbIE BBIBOJBI U MPAKTUUECKNE PEKOMEHIALINH, [TOJIOKUTENBHBIA OMBIT B OPATOPCKOM HCKYCCTBE.
KenatenbHo oOcTaBUTH B paboYMX KOHCIEKTaxX IIOJIs, HA KOTOPBIX JAeiaTh MOMETKH, MOAYEPKUBAIOIIUE
0cOOyI0 BaXXHOCTb TE€X MWJM UWHBIX TEOPETHUECKHX TIONOKEHHH. PekomMeHayeTcss aKTUBHO 3a/1aBaTh
MPENOJABATEN0 YTOUHSIOIIME BOIPOCHl C LEJIbI0 YSICHEHMSI TEOPETUYECKUX IOJOKEHUH, pa3pelIcHUs
CIIOPHBIX CUTYyaLUil.

1.2 MeroauyecKkue peKOMEHIAMH 10 NOATOTOBKE K NPAKTHYECKUM 3aHATHAM

Ha mpakTrueckoMm 3aHATHH CTYICHTHI pEHIAOT 3afadd IOJ PYKOBOACTBOM IpemogaBarens. CeMuHAp
MIPOBOJIUTCS TI0 Y3JIOBBIM W HAaMOOJIEe CIIOKHBIM BOTIPOCaM (TeMaM, pa3fieaM) yaeOHOW MpOTrpaMMBI.
[IpakTrueckue 3aHATHS MOCBSIIEHB U3yYEHUIO HAHOOJee BAKHBIX TeM y4eOHOW AucuuIuinHbl. OHU CIyKaT
JUTSL 3aKpeTUIeHHs] M3yYeHHOTO MaTeprana, pa3BUTHSI YMEHNH W HABBIKOB TIOJTOTOBKH JIOKJIAIOB, COOOIICHNUH,
MpUOOpPETEeHNs OMNBITA YCTHBIX IMyOIMUYHBIX BBICTYIUICHHUM, BEIEHUS AMCKYCCHH, apryMEHTAllMHd W 3allUThI
BBIIBUTAEMBIX TOJIOKEHHM, a TakXkKe /Ul KOHTPOJIS MpernojaBareieM CTENeH! MOATOTOBIEHHOCTH CTYACHTOB
0 M3y9aeMOU TUCTIUITIIHE.

B xo/1e MOArOTOBKM K NPAKTHUECKUM 3aHSITHSM CIIelyeT H3YYUTh OCHOBHYIO M JOTIOJHUTEIBHYIO JINTEPaTypy,
y4ecTh peKOMEHIAIUH TIPeToaBareis u TpeOoBaHUs padoUeil MporpaMMBL.

MOHO TOATOTOBUTH CBOW KOHCIIEKT OTBETOB IO PacCMAaTPUBAEMON TEMAaTHKE, IMOATOTOBUTH TE3HCHI IS
BBICTYIUICHUH 110 BCEM y4eOHBIM BOTIPOCaM, BRIHOCHMBIM Ha 3aHsATHe. CIeayeT MpoyMaTh IPUMEPEHI C HENB0
obOecriedeHus] TECHOW CBS3M W3y4aeMOW TEOpHUH C peaNbHON NpPaKTUKOH. MOXHO [OTONHUTH CIHCOK
PEKOMEHJIOBAHHOM JIUTEpaTypsl COBPEMEHHBIMH HMCTOYHHMKAMH, HE TMPEJICTaBICHHBIMA B  CIIHCKE
PEKOMEHIOBAaHHOH JTUTEPATYPHI.

1.3 MeTtoanyeckue peKOMEeHIAMM MO0 OPTaHNU3ALMH CAMOCTOATEILHON PadoThl 00yUyarouxcs

CamocrosiTenpHast paboTta — IiaHupyemast yueOHasi, yaueOHO-HCCIIeI0BaTENbCKas, HayUHO-HCCIIe0BaTeIbCKAs
paboTa CTYIECHTOB, BHINOJIHSIEMAasl BO BHEAYAUTOPHOE BpeMs 0 33J1aHHI0 U IPU METOANYECKOM PYKOBOJCTBE
npenojasarelis, Ho 0e3 ero HemOoCPEeICTBEHHOTO y4acTus (IpU YAaCTHYHOM HEMOCPEACTBEHHOM Y4YacTUH
MPEeTIoIaBaTelsl, OCTABJISIONIEM BEAYIIYIO POJIb 32 pabOTOM CTY/IEHTOB).

CamocTositenpHas padota cryneHToB (nainee — CPC) B BY3e siBisieTcss BaXKHBIM BHIIOM y4eOHOH W HAyYHOMH
nesitenbHOCTH cTyaeHTa. CPC urpaer 3HaYUTENBHYIO POJib B PEUTHHTOBOM TexHOJorHH 00y4deHns. O0ydeHne
B BY3e Brimouaer B ce0s B, MIPAKTUUECKU OJMHAKOBBIE 10 00BEMY M B3aUMOBJIMSHHUIO YacTH — Mpolecca




o0Oyuenus: u mpouecca camooOyuenus. I[lostomy CPC nmomxna crath 3¢(eKTUBHON M LeneHanpaBleHHOM
paboToii cTyneHTa.

K coBpeMeHHOMY CrieLaIiCTy OOLIECTBO MPENbSBISAET JOCTATOUHO IIMPOKHUH IIepedyeHb TpeOOBaHUH, cpenu
KOTOPBIX HEMAJIOBA)KHOE 3HAUCHNE MMEET HAIMYUE y BBIIYCKHUKOB OIPEIEICHHBIX CIIOCOOHOCTE U yMEeHUs
CaMOCTOSITETTFHO NTOOBIBATh 3HAHWS W3 PA3IMYHBIX HCTOYHHKOB, CHCTEMATH3HPOBATh TOIYUCHHYIO
WHQOPMAIMIO, JaBaTh OLEHKY KOHKPETHOW cuTyauuu. DOpMHpPOBaHME TakOro YMEHHS MPOMCXOIWT B
TEUYEHHE BCEro Mepuoja OOy4YeHHsl 4epe3 ydyacThe CTYACHTOB B HPAKTHUCCKHX 3aHSATHAX, BBIIOJIHEHHUE
KOHTPOJIBHBIX 33/IaHUH U TECTOB, HANIMCAHNE KYPCOBBIX M BBITYCKHBIX KBaTH(PUKAIMOHHBIX pabot. [Ipu aTom
CPC urpaer pemaroniyto poib B X0/i¢ BCEro y4eOHOro mporecca.

B mponecce caMoCTOSITENTbHOM PabOTBl CTYACHT MpUOOpETaeT HABBIKM CAMOOPTaHH3alrd, CAMOKOHTPOJIS,
CaMOyIpaBJIeHUs, caMOpe(IeKCHH W CTAHOBUTCA AaKTHBHBIM CaMOCTOATENBHBIM CYyOBEKTOM yueOHOMH
JIeSITENIBHOCTH.

DOpMBI CaMOCTOSITETBHOM PabOTHI CTYyIEHTOB pa3Hoo0pa3Hel. OHU BKIIOYAIOT B ceOsl:

- U3y4yeHHE y4eOHOM, HayyHOH M METOOMYECKOH JIMTEPaTyphl, MaTepHaloOB IMEPUOIUYECKUX H3IaHHU C
MIPUBIICYCHNEM DJIEKTPOHHBIX CpPEACTB O(DHIMANBHOMN, CTAaTHCTUYECKOH, MEPUOINYECKOH W HAyIHOH
HHPOPMAIIH;

- IOJITOTOBKY JOKJIaJI0B U pedepaToB, HAMCAHUE KYPCOBBIX U BBIMTYCKHBIX KBATM(QHUKALUOHHBIX PadoT;

- yuacTue B padoTe CTyIeHUeCKUX KOH(epeHINH, KOMIUIEKCHBIX HAyYHBIX UCCIIEI0BAHUSIX.
CamocrosTensHast paboTa NpHOOLIaeT CTYJCHTOB K HAYYHOMY TBOPYECTBY, OMCKY M PEIICHHUIO aKTyaJbHBIX
COBPEMEHHBIX IPOOIEM.

OcHOBHO# (hOpMOI CaMOCTOSATEIHLHOW pabOTHl CTyICHTA SBISICTCS W3yYEHHE KOHCIIEKTA JIEKIUH, WX
JIOTIOTHEHUE, PEKOMEHJOBAaHHOW JMTepaTyphl, aKTHBHOE YydYacTHE Ha TPAKTHUYECKUX W CEMHUHApCKHUX
3aHATHUAX.

UYreHnne yyeOHUKA

W3zyuas matepuan mo y4eOHUKY, ClIeAyeT NepeXOIUTh K CIEAYIOIEMY BOIPOCY TOJBKO MOCJE MPaBUIBHOTO
MOHUMAHUS TPEIBIAYIIEro, MPOU3BOAS HAa OyMare BCe BBIYHCIACHHS (B TOM YHCIE W T€, KOTOPbIE PajIu
KPATKOCTH OMYIIEHBI B YIEOHUKE) M BBIMIOJIHSS HMEIOIINECS B YUCOHHKE YEPTEIKH.

Ocoboe BHHMaHHE CieAyeT o0paiiath Ha ONpEIe/ICHHE OCHOBHBIX MOHSTHH. CTYAEHT MOJDKEH MOIpOoOHO
pa3buparh MPHUMEPBI, KOTOPHIE MOSCHSIOT TaKUE OMPEICICHUS, U YMETh CTPOHTH AHAJIOTHYHBIC MPUMEPHI
CaMOCTOSITEIIBHO.

HeoOxogumo MOMHHTB, 4YTO Kaxaas TeopeMa COCTOWT W3 TIPEANONIOKEHWH W yTBepKIeHus. Bcee
TIPEOIOKEHNS JTOJDKHBI 00A3aTEIFHO MCITOIB30BAaTECS B JIOKa3aTeiabcTBE. Hy)KHO T0OHMBATHCSA TOYHOTO
MPECTABICHUSI O TOM, B KaKOM MECTE JIOKAa3aTelbCTBA HCIOJIb30BAHO KAXKI0C MPEANOIONKCHHUE TCOPEMBI.
[Tose3HO COCTABJIATH CXEMbI TOKA3aTEIbCTB CIAOKHBIX TeopeM. [IpaBUIbHOMY MOHHMAaHHUIO MHOTHX TEOpPEM
MmoMoraer pa3dop MPUMEPOB MaTEMAaTUYECKHUX OOBEKTOB, O0JaJalONIMX W HE O0JaJaroIIUuX CBOHCTBAMH,
YKa3aHHBIMU B MPEATIOJIOKCHUAX U YTBEPIKIACHUAX TCOPEM.

ITpu u3ydeHHH MaTepuaia Mo y4eOHUKY TOJE3HO BECTH KOHCIEKT, B KOTOPBIH PEKOMEHAYETCS BITHUCHIBATH
onpeeneHus, GOPMYIUPOBKU TeOpeM, GOPMYIIbI, ypaBHEHHUS U T. 1. Ha MoJsiX KOHCIEKTa ClAeIyeT OTMeUaTh
BOMPOCHI, BBIJICTICHHBIE CTYICHTOM JJIS OJyYSHHUS TTMChbMEHHOW WITH YCTHOM KOHCYJIBTAIIUH MTPEoJaBaTes.
[MucemenHoOe ohopMileHHEe PabOThI CTYACHTa HMEET MCKITIOYUTEIBHO BXKHOE 3HAUCHHE. 3alUCH B KOHCIICKTE
JIOJDKHBI OBITH C/IEJaHbl YHUCTO, aKKYPATHO M PACIIOJIOKECHBI B ONMPEIACICHHOM MOPSIIKE. XOpoIliee BHEITHEe
o(opMIICHHE KOHCIEKTa MO HM3yYCHHOMY MaTepHaly HE TOJBKO MPHYYUT CTyIeHTa K HEOOXOJUMOMY B
paboTe MOPSAKY, HO U TMO3BOJUT €My H30€XaTh MHOTOYHCICHHBIX OIIMOOK, KOTOPbhIC MPOUCXOIAT H3-3a
HEOPEIKHBIX, OCCTIOPSIOUHBIX 3AMUCEH.

BbiBo1bI, TIOJTydeHHBIE B BHIE (HOPMYJI, PEKOMEHIYETCSl B KOHCIICKTE MMOIYEPKUBATh HJIH OOBOIUTH PAMKOI,
4TOOBI TP TEPEUYNTHIBAHUM KOHCIEKTAa OHHU BBIICIUINCH M JIy4Ille 3alOMHHAIKCH. OMBIT MOKAa3bIBAET, YTO
MHOTHM CTYJIEHTaM IIOMOTaeT B pabOTe COCTAaBJICHHE JIUCTA, COJACPIKAIIEro BaKHEHIIME W HAanOoJee 4acTo
ynorpebisiembie hopMylibl Kypca. Takoil JIMCT HE TOJNBKO TOMOTAeT 3allOMHUTH (POPMYIBI, HO U MOXET
CITYy>KUTh MTOCTOSIHHBIM CITPABOYHHKOM JTSI CTYACHTA.

CamonpoBepka

[locme w3ydeHWs OIpeneNeHHOW TeMbl 1O Y4YeOHWKY U pEUIeHHs JIOCTATOYHOTO KOJIHYECTBA
COOTBETCTBYIOIIUX 3aad CTYIACHTY PEKOMEHAYETCS BOCIPOU3BECTH IO MaMATH ONpPEAEICHUS, BBIBOJBI
¢dopmyn, (GOpPMYIHMPOBKM U JIOKa3aTelbCcTBA TeopeM. Bompockl Ui caMONpPOBEpPKH, TNPHUBEICHHBIC B
HACTOSIIIIEM ITOCOOMH, AAaHBI C LENbI0 IIOMOYb CTYJIEHTY B MOBTOPEHHH, 3aKPEIUICHUH U MPOBEPKE MPOYHOCTH
YCBOGHHUSI M3yUYEHHOr0 MaTepuana. B cirydae HEOOXOIMMOCTH HalIO elle pa3 BHUMATEIhHO Pa3o0paThCs B
MaTepuaie yaeOHHKa, PEIIUTh PsII 3a1ad.

WHorma HemocTaToyHOCTh YCBOGHHS TOTO WJIM HMHOTO BOIMpPOCAa BBIICHSETCS TOJNBKO TPH H3YYEHUH
JanbHelIIero MaTepuana. B aTom ciyuyae Hajio BEpHYThCS Ha3al U MOBTOPUTH TNIOXO YCBOCHHBIHM pa3zer.



1.4 TIpoBeneHue 3aHATHI B HHTePaKTUBHOW Gopme

WnrepakTBHOE 00Yy4eHHE MpPEACTABIACT COOOW coco0 MO3HAHMS, OCYIIECTBISIEMBIH B (pOpMax COBMECTHOM
JEeSTEIbHOCTH 00y4arolmuxcs, T.€. BCE YWYAaCTHHUKH 00pa3oBaTEIbHOIO MPOIEecca B3aUMOICHCTBYIOT APYT C
JIPYroM, COBMECTHO peNIaloT MOCTaBJICHHbIE TPOOJIEMBI, MOJEIHPYIOT CHTYyallld, OOMEHHBAIOTCS
uH(pOpManUel, OIEHUBAIOT NEHCTBHE KOJUIET M CBOE COOCTBEHHOE IOBE/ICHHE, MOTPYXKAIOTCS B PEANbHYIO
aTMocdepy AeI0BOr0 COTPYAHMYECTBA [0 Pa3peLIEHUI0 IPOOIIEM.

WnrepaktuBHas opMa 0O0yUdeHHUs peann3yercs B BUE KOJUICKTUBHBIX PEIICHUH TBOPUYECKUX 3a/1ad.
KosutekTHBHBIE pellieHus] TBOpUECKHX 3aaad. 1o TBOpPYECKUMH 33/IaHHSMH MTOHUMAIOTCS TaKue y4eOHbIE
3a/1aHus], KOTOpbIe TPeOyIOT OT 00ydaromuMXcs He HPOCTOrO BOCHPOM3BOJACTBA MH(OPMAIMH, a TBOPYECTBA,
MOCKOJIBKY 33/IaHHs COJep)KaT OONBIIMKA WIM MEHBIIMH BJIEMEHT HEM3BECTHOCTH M HMMEIOT HECKOJBKO
TIO/IXOJIOB, HECKOJIBKO METOJIOB PEIICHHSI.

1.5 MeToanueckue PCKOMEHAAIUA I10 PCIICHUIO 3a/1aY, B TOM YUC/I€ JONMOJHUTECIbHBIX

BaxxHbIM KpuTEprUeM yCBOCHUS TEOPHUH SIBIISIETCS] YMEHUE PEIaTh 3aJa4u Ha MIPOUICHHBIN MaTepHal.

[lpu perieHun 3ama4 HY»KHO OOOCHOBATh KaXKbIM 3Tall PEIICHUS UCXOMAS M3 TCOPSTUYCCKUX IOJIOKECHUH
Kypca. Ecliu CTyIEeHT BUJIUT HECKOJIBKO MyTeH pPEIICHHs, TO OH JOJDKEH CPAaBHUTh MX UM BBIOpATh M3 HUX
camblid yumnid. [Tone3Ho 10 Havyasia BBIYUCIEHUN COCTaBUTh KPAaTKUH IIJIaH PELLICHUS.

Pemenus 3amad v mpUMEpoOB CIIEAyeT HM3JIaraTth MOJPOOHO, BBEIUMCICHUS pacrojaraTh B CTPOTOM IOPSIKE,
OTHAENSI BCIIOMOTATENIbHBIC BBIYUCICHUSI OT OCHOBHBIX. UepTEXKH MOXKHO BBINONHIATH OT PYKH, HO aKKypaTHO
U B COOTBETCTBHHM C JaHHBIMH YcJOBHAMHU. Ecnmu deprexk TpeOyeT 0co00 TIIATEIBHOTO BBITOIHEHUS
(Hampumep, npu rpaduUyUecKol NPOBEPKE pPEIICHUS, IOJYYCHHOIO IyTeM BBIYHMCICHHI), TO CIEAyeT
MOJIb30BAThCS JIMHEHKOMN, TPAHCIIOPTUPOM, JICKAJIOM M YKa3bIBaTh MACIITa0.

Pemenne kaxxaoW 3amauu JTOJKHO JOBOAMTHCS IO OTBETA, TPEOYEMOI'O YCIOBUEM, M 110 BO3MOXXHOCTU B
o01ieM BH/JIE ¢ BEIBOJIOM (DOPMYIIBL. 3aTeM B TIOIYYCHHYIO (POPMYJTY TOJCTABIISIOT YHCIOBEIC 3HAUCHMSL.

B npoMekyTOYHBIX BBIYHCICHHUSX HE CIICIYET BBOJUTH MPUOIIMIKCHHBIC 3HAYCHHS KOPHEH, uncina 7 U T. 1.
[ToydeHHBIH OTBET CIEAYET MPOBEPSTH CIOCOOAMH, BHITCKAIONIMMHU W3 CYIIECTBAa NaHHOW 3amaun. Ecim,
HanpuMep, petiajach 3aja4a ¢ KOHKPETHBIM (PU3UUYECKUM WM T€OMETPHUCCKUM COJCPKAHUEM, TO IOJIC3HO,
MPEXIE BCEro, MPOBEPUTH PA3MEPHOCTh MOJIYUEHHOTo OTBeTa. l[lojIe3HO Takke, €clu BO3MOXHO, PELIUTh
3aJ1a4y HECKOJIBKUMHU CITOCOOAMU U CPABHUTH ITOJTy9YEHHBIE PE3YIIbTATHL.

Pemenne 3amau ompeneneHHOro THITAa HYXHO TPONOIDKATh A0 NPHUOOPETEHHs TBEPAbIX HABBIKOB B HX
PELIEHNH.

[lepen pemeHueM 3agadd OMHKHO OBITH TOJHOCTBIO TPUBEINEHO ee ycioBue. CaMo pelieHHe CleayeT
COTIPOBOX/IATh HEOOXOIMMBIMU pacdeTaMH U MOSICHEHUSAMH C YKa3aHUEM MPUMEHIEMBIX (OpMYJI, aHATTH30M U
BBIBOJIAMH.

Pabora nomknHa OBITH OGoOpMIIEHA aKKypaTHO, HamWcaHa pa30opyMBO 03 IMMOMAapoK, 3a4epKUBaHUN U
COKpAILIEHU CIIOB.

1.6 Metoauyeckue yKa3aHusi 10 MOAr0OTOBKE K PeLIEHUIO KelicOB — MPAKTHYECKUX CUTYalUii

Keiic (B mepeBome ¢ aHri. — ciydail) TpeAcCTaBIsSeT COOOH MPOOIEMHYIO CHTYalHIO, IpeaaraeMyro
CTYJICHTaM B KauecTBE 3aJlaud JUIS aHaiuu3a W mowcka pemeHus. OOBIYHO KEHC COJEPKHUT CXEMAaTHYECKOe
CJIOBECHOC OIMMCaHUE CHUTyallruu, CTAaTUCTUYCCKHUE OAHHBIC, a TaKXKX€ MHCHHUA M CYXICHHA O CUTyaludx,
KOTOpBIe TPYJIHO NpencKa3aTb WM H3MEpHUTh. Kelc, oXBaThIBaeT TaKWe BHJBI PEUEBOM JCATEIBHOCTH Kak
YTEHUE, TOBOPEHHE U ITHUCHEMO.
Keficbl HArmagHO JEMOHCTPUPYIOT, KaK Ha MPAaKTUKE MPUMEHSETCS TeopeTHYecKHid MaTepwai. JlaHHBIN
MaTepuant HeoOXOIUM JUTS 00CYKJCHUS Mpe/ylaraeMbIX TeM, HalPaBICHHBIX HA Pa3BUTHE HABBIKOB OOICHHS
W TOBBINICHUS] MPOPECCHOHATEHON KOMIIETCHIIMH. 3a4acTylo B KelicaX HET SICHOTO pPElIeHUs] MpoOJeMbl 1
JOCTaTOYHOTO KOJIMYeCTBa HH()OpMAIIUH.
AmHanu3 Keiica T0JKEeH OCYIIECTBIISITHCS B ONPEeIICHHOW OCIEA0BATEIbHOCTH:

- Brigenenue npoOieMsl.

- [Touck ¢axToB 1Mo JaHHOM TpodIeMe.

- PaccMmoTpeHure anbTepHaTUBHBIX PEIIEHUH.

- Be16op 000CHOBaHHOTO peLIeHUS.

1.7MeTtoanyeckue peKOMEHAAIMYU 10 BHINMOJIHEHUIO JOMAIIHUX U UHAUBUAYAJbHBIX 3a1aHU I

JlomarHue 3aaHus 10 KypCy BBITIONHSIIOTCS 00YYarOIUMUCS CAMOCTOSITENTFHO B OTAEIBHON TeTpaay WIN B
TETPaH TSl IPAKTHUECKUX 3aHATHH.

Jomarmare 3amaHusl OpPUEHTHPOBAHBI HAa 3aKpEIUIEHHE TEOPETHYECKOro MarepHaia, M3YUeHHOTO B XOJe
JIEKIIMOHHOTO 3aHATHS U OTPA0OTaHHOTO Ha MPAaKTHUECKUX 3aHATHUAX 0 KKIION TeMe Kypca.

[Ipu BBITOMTHEHNH TOMANITHETO 3a/1aHUsT 00YYAIOUIHIICS TOKEH MIOBTOPUTH TEOPETUIECKUI MaTepra JISKIIUU
M0 JaHHOM Teme; pa3o0paTh 3a/1aHusl, BEIIOJTHEHHBIE Ha PAKTUIECKOM 3aHITHU; 3aIHCaTh YCIOBUE 3aIaHMs



B TeTpaib; MOJHO W C OOOCHOBAaHMEM JEHCTBUH BBINOJHUTH pEHICHHE 3aJaHUil; IpU HEOOXOAUMOCTH
MIPUBECTH HEOOXOAUMBIE YTOUHEHUS ((OPMYJIIBI, TEOPEMBI, YTBEPXKICHHUS ), HA OCHOBE KOTOPBIX MPOBOANIOCH
pelleHue; 3anrcarh OTBET MM BBIBOJ.

Bce wuHanBupyanpHblE 3afaHusl HEOOXOIMMO 3alIUTUTh B YCTHOM (oOpMe, OTBETHB Ha BOIPOCHI
MPETIoIaBaTels MO BBITIOTHEHHIO 3aJaHIH 1 00OCHOBAHMIO ITPHBEIECHHOTO PEIICHMS.

1.8MeToanyeckue peKOMeHAAIUM 110 MOATOTOBKE K caye KOJUIOKBUYMA

KonokBruyM IpoBOAXTCS MO TEOPETHUECKON YaCTH Kypca U COCTOMUT U3 HECKOJIBKHUX 3TaIoB.

1 Ortamn. YCcTHBIN onpoc Mo ONpeAcIeHHSIM.

Bce onpenenenust HeoOX0AMMO 3HATh Hau3ycTh. Kaxaoe BepHO chopMynrpoBaHHOE ompeseneHue — 1 6am.
Heob6xoaumo Habpath MakcuMyM — 3 Gasuia, MUHEMYM — 2 Gasuia.

Ecnmu oOyuarommiicss He crpaBWiCsS C JaHHBIM 3TalloM, TO MPOJOJDKAET OCBaMBaTh YUYEOHYIO TUCIUILIUHY
CaMOCTOSITETIFHO J0 CIEAYIOUIEH MOMBITKH.

Bamner (2 wnm 3), TWOJyYeHHBIE 3a TEPBBIA 3Tall, MOTYT COXPAaHATHCS JIO CICAYIOIIEH nepecaadu
KOJJIOKBUYMa.

2 Otan. YCTHBIH BONPOC C Pa3BEPHYTHIM OTBETOM.

Ilpn noaroroBke K OTBeTy Ha Bompoc (B TeueHue 20 MHHYT) CUMTAETCS IONMYCTUMBIM HCIIOJIb30BAaHHE
CcOOCTBEHHOPYYHO HAITMCAHHOTO KOHCIIEKTa, 3amuceill. Vcmoiap30BaHME WHBIX MAaTepHUajoB M TEXHUYECKHUX
CPEZCTB SBJISIETCS] HAPYIIEHHEM MPaBMII U JOCTaTOYHBIM YCIOBHEM JUISl TOTO, YTOOBI KOJJIOKBUYM CUHMTATh HE
CAAaHHBIM M 00YYaOLIUICS MPOJOIKAET OCBAUBATD AUCLHMIUIMHY CAMOCTOSTEIBHO JI0 CIEAYIONIEH MOMBITKY.
Bo Bpemst oTBeTa IpenogaBaTeno 00y4yaronicss MOXKeT BECTH KaKHe-JIM00 3alucH Ha YHUCTOM JINCTE Oymar.
MakcuManbHOE KOJMYECTBO OajyIOB 3a OTBET Ha BOMPOC OOyyaromluiics TONydYaeT, €ciu JAaHbl BCe
onpeesieHus, CPOPMYJIUPOBAHBl U JOKa3aHbl YTBEPKICHMS, NPHUBEICHBI NMPUMEPHl M KOHTPIPUMEPHI, U
MHUHHUMAJIBHOE — €CJIM AaHBI BCE OIpeAeNeH s, CPOPMYTHUPOBaHbl YTBEPKACHU, JOKAa3aTeILCTBA IPUBEICHBI,
HO TOJIBKO Ha YPOBHE HUJIEH.

1.9Meronnueckue peKOMeHAALUM 110 BHINIOJHEHHK) KOHTPOJIbHBIX padoT

KonTponbHbie paboOThl MO JaHHOW JUCLUIUIMHE BBHIMOJHIIOTCA B OTHENBHBIX TETPAAAX ISl KOHTPOJBHBIX
paboT MM Ha OTIEIBHBIX JIUCTAaX, KOTOPBIX XPAHATCS y NMPENOAaBaTENsl; B HUX K€ 00yYarOLUIUICS BBITOJIHSICT
paboTy Haj [IOMYyIICHHBIMH OIMMOKaMH B CIlly4yae HEYJOBJICTBOPUTEIBHOTO BBITIOJHEHHUS KOHTPOJIBHHOM
paboThI WIIK TOTIOTHUTENBHOE 3aJaHue IS TOMycKa K repeciadye KOHTPOIBHON paboThI.

KontponbHas pabota cuutaeTcs 3a4TEHHOM, €CITU MPaBUIIBHO BHITOJIHEHO HEe MeHee 60% 3a1aHuid.

3agaHnsi KOHTPOJIBHOW PabOTHI BBIMOHSIOTCS aKKYPaTHO, TIOCIEI0BATEeIbHO, 0OOCHOBAHUE PEIICHUS 1 OTBET
00s3aTENIbHBI B KAXKIOM 3aJaHHH.

I[Tpn Hanmcanuy pabOTHI MOXKHO MCHOJIB30BATh YEPHOBHK.

[Ipu BBIOTHEHHH KOHTPOJIBHBIX Pa0OT HE JOIMYCKAaeTCs MCIIOJIb30BaHUE MOOMIBHBIX YCTPOWCTB, Ta/XKETOB,
KaJIBKYJISITOPOB, y4eOHOI JIUTEpaTyphl.

1.10 MeToauuyecKkue PE€KOMEHIAUMH MO BBINMOJHECHUIO TECTA, B TOM YHCJI€ HTOT0OBOI'0

HTOroBblil TECT MPOBOAUTCS B BUJE KOMIIBIOTEPHOI'O TECTUPOBAHUS.

Jis ycrenrHoro MpOXOXKIICHHST MTOTOBOTO TecTa 00ydYaroluecs B PEKHME CaMONOATOTOBKH BBITOJHSIOT
3a/1aHUs IOATOTOBUTEIIBHBIX TECTOB.

CrnoxHbIe 331aHUS, BCTPEUaEMbIe B TECTAX, CTYJEHTbI MOTYT BBHINOJIHATH HA TPYIIIOBBIX U WHAMBHYJTbHBIX
KOHCYJIBTALMSIX 10 NIPEAMETY.

[lepen mpoxokaeHHEM TecTa OOYYAIOUIMHCS IOJDKEH MOBTOPUTH BECh TEOPETHYECKUH W MPAKTHUECKHUH
MaTepHai Kypca, BEIYYUTh OCHOBHBIE (POPMYJIIBI, ONpEeACIeHUs, YyTBEPKACHUS U TEOPEMBI, 3HATh CIIOCOOBI U
METO/IbI PELICHHSI KITFOUEBBIX 3a/1aHUH Kypca.

1.11 MeToanyeckue peKOMEHIAIUH 110 MOATOTOBKE K caye 3a4eTa

3adeT OCYIIECTBISIETCSI B paMKax 3aBEPIICHUS W3YUYCHHS NUCHUIUIMHBI U MO3BOJSET ONPEACIUTh KauyeCTBO
YCBOCHHS U3yUYEHHOI'0 MaTepHalia, a TAKXKe CTENCHb C(HOPMUPOBAHHOCTH KOMITCTEHIIHIA.

CryneHTsl 00s3aHBI CIaBaTh 3a4eT B CTPOTOM COOTBETCTBHU C YTBEPXKIACHHBIMHA YyYCOHBIMH ILIaHAMH,
pa3pabOTaHHBIMU COTJIACHO 00Pa30BaTEIbHBIM CTaHAApTaM BBICIIETO 00pa30BaHusl.

[To maHHO¥W AMCUMILIMHE 3a4eT MPUHUMACTCS MO MPaKTUYECKOW 4YacTH Kypca. 3alaHus, IpejiaraeMble Ha
3a4eTe, COOTBETCTBYIOT OIEHOYHBIM CPEICTBAM I TMPOMEKYTOYHOW aTTEeCTallud OOYYaIoIUXCs 110
MpeAMETY.

CryneHT 00s13aH HE TOJIBKO MPEJICTABUTH MPABUIIBHO BHITIOJHEHHBIE 3a/IaHNS, HO U 3allIUTUTH CBOE PELICHHE.
[IpenonaBaremnto mpeaoCTaBIsAETCs MPaBO 331aBATh CTYACHTAM BOIIPOCHI MO PEIICHUIO 33IaHUM MPAKTUYECKOM
YacTH C UENBI0 BBISBICHHS TIIYOMHBI TIOHUMaHHS H3YYCHHOTO MaTephalia U CTEIICHH CaMOCTOSTEIbHOCTH
BBITIOJIHEHUS 33a/1aHUH.



[lpu siBke Ha 3aYeT CTYACHTHI O0S3aHBI UMETh MPHU CeOC 3aUCTHYIO KHIKKY, KOTOPYH) OHHU MPEABSBISIOT
MIPETNo/IaBaTEeNI0 B HAYalle 3a4ueTa.
PexomenmyeTCs py TOATOTOBKE K 3a4ETy ONMUPATHCS HA CICAYIONTNH TUTaH:

1. TIoBTOPHUTH TEOPETHUECKYIO YaCTh Kypca.

2. Tocne paGoTh Ha/K TEOPUEH HEOOXOAMMO OTBETUTH HA BOTIPOCHI IS CAMOKOHTPOJISL.

3. IloBTOpPHUTH METOMIBI, CITIOCOOBI M IPUEMBI PEIISHHS 3324 TI0 BCEM TeMaM Kypca, ONMpasch Ha 3aJlaHus,

KOTOPBIE PEIIATUCH HAa IPAKTUYCCKHUX 3aHATHIX U MPEJIaraiuch sl CAMOCTOATEIBHON pabOTHI.
4. PemuTh THIIOBBIE 3a0aHUA 10 JAHHOHU TEME.

1.12 MeToanyeckue peKOMeHAAIMH 110 MOATOTOBKE K caAauye IK3aMeHa

I1.

DK3aMeH OCYMIECTBIIECTCS B paMKaXxX 3aBepIICHNUS U3YUCHUS TUCIUILINHBI (MOIYJIS) M TIO3BOJIAET ONPEACTUTh

Ka4eCTBO YCBOCHMSI U3YUCHHOTO MaTepHaa, a TAKKe CTeNeHb C(OPMUPOBAHHOCTH KOMIICTCHIINH.

CryneHTsl 00513aHBI CIaBaTh SK3aMEH B CTPOTOM COOTBETCTBHH C yTBEP)KIEHHBIMH YYE€OHBIMHU ILIaHAMH,

pa3paboTaHHBIMU COTJIACHO 00pa30BaTEIbHBIM CTaHAAPTAM BBICIIETO 00pa30BaHusI.

[To maHHOM AMCIMILTHHE dK3aMEH MPUHUMAETCS M0 OMiIeTaM, COAep KaIIiM JBa BOIpoca. DK3aMeHAIIMOHHEIE

OWJIETHI YTBEPKAAIOTCS Ha 3acefaHuy KaeIphl.

DK3aMEHATOPY MPEAOCTABIISETCS MPABO 3a7aBaTh CTYACHTAM BOMPOCHI B paMKax OmieTa, a Takke, MTOMHMO

TCOPETUICCKUX BOIIPOCOB, IIpE€ajiaraTb 3aia4yu HpaKTHKO-OpHeHTHpOBaHHOﬁ HaIllpaBJICHHOCTH IO INpOorpamMMme

JIaHHOTO Kypca.

[Tpu siBKe HA dK3aMEH CTYACHTHI 00s3aHBI UMETh MpU ceOe 3aUETHYI0 KHMXKKY, KOTOPYIO OHU HPEABSBISIOT

3K3aMEHaTOpy B Hayaje 3K3aMEHa.

PexomennyeTcs npu MOATOTOBKE K AK3aMEHY OMUPATHCS HA CIEIYIONINI MIIaH:

a. [IpocMotpeTh mporpamMMmy Kypca, ¢ IENbI0 BBISABICHHS HanOoJiee MpOOJEeMHBIX TEM, BOIPOCOB, KOTOPHIE
MOTYT BbI3BaThb TPYJHOCTH IPU HOJATOTOBKE K 3K3aMEHY.

b. Temnbr HCO6XOI[I/IMO HU3ydaThb MocCJI€A0BaTCIIbHO, BHUMATCJIBHO 06pau1a;1 BHUMAHKWEC HAa ONIMCAHUEC BOIPOCOB,
KOTOPBIC PACKPBIBAIOT €¢ cojiepkanne. HaunmHath HE0OX0AUMO ¢ TIEPBOI TEMBI.

c. Ilocme paGoTel Hax TMepBOil TeMON HEOOXOAWMMO OTBETUTH HA BOIPOCH JUISI CAMOKOHTPOJS W PEIINTh
3amanus K Hel. llpu stom mis addexrnBHOTO 3aKperuiennss nHGOPMAIMH PEIINTh 3aaHus TEepPBEIi pas
Jy4iie 0e3 HCIOJIb30BaHUS YYeOHBIX MaTEPHAIOB, BTOPOW Pa3 ¢ UX UCIOJIb30BAHHUEM.

Ili1anbl NpaKTHYECKUX 3aHATHH

Tema 1: BBenenne B MaTeMaTHYECKH aHAJIH3
Ilnan

1.
2.
3.

9]

e~

10.
11.

12.
13.
14.
15.

16.
17.

MmuoxectBo. Onepanuu Hag MHOKecTBaMu. OTOOPaKEHHSI MHOXKECTB U X BUJIBL.

BemectBenHble uncna. CBOWCTBO MOIHOTHI MHO>KECTBA BEIIECTBEHHBIX YHCETL.

JleMMbl 00 OTHETMMOCTH MHOXECTB, O CHCTEME BIIO)KEHHBIX OTPE3KOB U IOCJIEIOBATEIEHOCTH
CTSTHUBAIOLIUXCS OTPE3KOB.

Meron Matematudeckoil HHAyKuuu. buaom HeroToHa 1 HepaBeHCTBO bepHyiun.

DyHKIUU.

YucnoBsle HOCIIEA0BATENbHOCTH. beckoHeuHO Maible U OECKOHEYHO OOJbIINE IMOCIeNOBATEIBHOCTH U HX
cBoiicTa. [Ipenen nocnenoareabHOCTH. CBONCTBA CXOAAIIMXCS MOCIIEA0BATENBHOCTEN.

Teopemsl 0 pefenax CyMMBI, pa3HOCTH, POU3BENEHUS, YacTHOTO. [IpenenbHbIil mepexos B HEpaBEHCTBAX .

MonoToHHBIE TTOCIeI0BaTENbHOCTH. Teopema Beiiepmpacca. Unceno «e» u moCcTosiHHAs Ditiepa.

Teopema bosnbliano-BeliepmTpacca o0  CyIIeCTBOBaHMM  YacTUYHOIO TMpejiesia y  OrpaHUYEHHOMU
MOCIIEA0BATENBHOCTH.

Kpurepnit Komm 1151 cX0OQUMOCTH OCIIEN0BATENBHOCTH.

[NonsiTHe mpenena yucnoBoi GpyHKIMHU (OTpeeneHust 0ToOpakeHus, QYHKLIUH, MPOKOJIOTON O- OKPECTHOCTH,
npenena no Komwu u no I'eitne).
baza muoxectB. [lpemen ¢ynkmum mo 6aze. CpoiictBa mpeneno (ynkiuu mo 6aze. Kpurepmit Komm
CyIIIECTBOBaHMS Tpejienia GyHKIHUU 1o Oasze.
OKBUBAJIEHTHOCTh omnpeneneHuii cxonumoctd mo Komm u mo ['eitHe. TeopeMbl o mpenene CIOKHON
¢ynkuun. [opsaaok 6eckoHeyHO MajIol QyHKIHU.

CgoiicTBa (PyHKIIHI, HETIPEPHIBHEIX B TOUKe. HempeprIBHOCTS MYHKIUN y=a”, y=sinx.

HemnpeprsIBHOCTD 31€MEHTapHBIX (PYHKIIUH.

3aMeyaTenbHbIE IPEACTBI.
HenpepriBHOCTE (pyHKIMH Ha MHOXKecTBe (ompenenicHHs (GYHKIUHM, HENPEPHIBHONH Ha MHOXECTBE, Ha
OTpe3Ke, HEeyOBIBAIOIICH, HEBO3pPACTAIOIICH, CTPOro BO3PACTAIOLICH, CTPOro YOBIBAIOIICH, MOHOTOHHOM
(byHKIUH, OIIpeieNIeHe TOUEK pa3pbiBa, TeopeMa | (0 Toukax pa3pblBa MOHOTOHHOH (DYHKIIMK Ha OTpE3Ke)).



18. Obmue cBoiicTBa (HYHKLUHI, HEIPEPBIBHBIX HA OTpe3ke (Teopema 00 obpaiieHnn GYHKIUH B HyJb, TEOpEMa O
MPOMEXYTOYHOM 3HaUY€HHH HENPEPHIBHOHN (YHKIUH, TeopeMa 00 OrpaHHYeHHOCTH HEIPEePhIBHON (DyHKUNH,
TeopeMa O JIOCTH)KEHUH HeTPEephIBHOW (QYHKIMEH TOYHBIX BEPXHEH U HUKHEH rpaHeid).

19.11oHATHE paBHOMEPHOW HEMPEPHIBHOCTH.

Jluteparypa: [1, c. 4-34]; [2, c. 16-42, 92-135]; [4, c. 9-95]; [5, u. 1, c. 12-154]; [6, c. 98-144]; [8, c. 9-74].

Bonpocol 15151 cAMOKOHTPOJIS:

CdopmynupyliTe onpeeseHre npeeia Nociea0BaTeIbHOCTH.

MoryT i1 45IeHbI IOCTIeI0BAaTEILHOCTH OBITh PABHBIMH €€ TIpe/ielry?

MoskeT 1T OIHA U Ta K€ MOCIIe0BaTENFHOCTh UMETH JIBa PA3TNYHBIX TIpesena’

CopmynupyiiTe onpe/iesieHHe OrpaHHYCHHON TIOCIIEA0BATEIBHOCTH.

MosxeT HCOrpaHUYCHHA MMOCJICA0BATCIbHOCTh UMCTh npeﬂen?

Cdopmynupyiite ornpenenenne 6eCKOHEYHO MaIoOi MOCIe0BATEIHbHOCTH.

ChopMymupyiiTe M ITOKOKHTE TEOPEMBI O CyMMe OECKOHEYHO MAaJIBIX TIOCIEAOBATEILHOCTEH M O
MPOU3BEICHIH OTPAHUYCHHOM MMOCIIEIOBATEIFHOCTH HA OECKOHEUHO MATYIO.

8. Kakwue nmocnenoBaTeIbHOCTH HAa3bIBAIOTCS IKBUBAIICHTHBIMU ?

NNk L=

2
. &n —n+4
9. Kakyro TeopeMy MOXKHO HCIIOJIB30BaTh IPU BRIYKUCICHHHU npeaena lim ———?
e 2n® +n—4

10.Chopmynupyiite onpeneneHue 66CKOHEUHO OOJIBIIIOH MOCIIEI0BATEIIEHOCTH.
11.MoxeT it 6ECKOHETHO OOJIBIIast MTOCIEI0BATEIHFHOCTD OBITh OTPAHUICHHON?
12.Kaxkune mociie1oBaTeIbHOCTH Ha3bIBAIOTCA MOHOTOHHBIMU?

n

13.Yemy paser mpegen lim| [+ l ?

n—»o0 n
14.Yro ucnosb3yercs mpu 000CHOBAaHUY CYIIIECTBOBAHUS 3TOTO Mpezesa?

15.Copmynupyiite onpenenenue npejena Gyskuuu | ( x) mpH X —> 400, X —> =0 X —> 0,

16.Cdhopmyupyiite onpeseieHne orparnderHocTd dyrkuan f (X) Ha E, pnx —> 00, npu X —> =0, npu
X —> 00,

17. ChopmynupyiiTe onpeaeieHus] aCUMITOT Tpaduka QYHKIUW IPABOM, JICBOH, IBYCTOPOHHEH, HAKIOHHOM,
TOPU30HTAIBHOM.

18. Chopmynupyiite onpeaeneHus npeaenos QyHKuuu f ( x) B TOUKE X, OJHOCTOPOHHHX (CJI€Ba W CIIpaBa) U

JIBYCTOPOHHETO.
19.Kak cBsi3aHBI OTHOCTOPOHHHUE U IBYCTOPOHHHUN MIPEEIbI?

N
20.Cymectsyer au lim sin—?
x—0 X

21.ChopmynupyiiTe TEOpEMBI O TIEpEX0/Ie K MPEeTy B HEPAaBEHCTBAX H O MPeJIeie MPOMeXyTOUHON (YHKIIUH.

22.Kakue npeaenbl Ha3pIBaIOT 3aMeYaTeIbHBIMU ?

23.Chopmynupyiite onpeneiacHus OCCKOHEYHO OONbIION (DYHKIUHM, OSCKOHEYHO OOJBIION MOJOKUTEIHLHOM,
OCCKOHEYHO OOJIBIION OTPUTIATEIIHHOM.

24.Yem oTnmgaeTcsi KOHEYHBIN 1 OECKOHEYHBIH npeneis! GyHKIUN?

25.Kak cBs3aHO CYIIECTBOBAaHUE l\gg S (x) C CYILIECTBOBAaHUEM \lLIE S (X) u \ILIE S (x) ?

26.ChopmynupyiiTe onpeneneHne BepTUKaIbHOW acuMNTOTh GyHKIMU. OXapakTepusyiiTe noBeaeHue rpaduka
(YHKIIAY BOIHM3U BEPTHKAITHHONW AaCUMIITOTEHI.

27.ChopmynupyiiTe onpesesiecHne HEMPEPhIBHOCTH (PYHKIMH B TOYKE U YCIOBHS HETPESPHIBHOCTH.

28.MosxeT 1 PyHKIHA, HeIIpephIBHAA B TOUKE, HE UMETh IpeJiesia B 3TOH Touke?

29.Mosxet 1 QpyHKIHSA, HE ONIpeeTICHHAs] B HEKOTOPOU TOUKe, OBITh HENPEPHIBHOM B 3TOH TOUuKe?

30.IlepeuncnuTe BUABI TOYEK Pa3phiBa U COOTBETCTBYIOIINE UM YCIIOBHSL.

31.Chopmynupyiite TeopeMy 0 Tiepexojie K Mpeemy oA 3HAKOM HEeNpepbIBHON (YHKITUH.

32.Kakue ¢QyHKOMM Has3bIBAIOTCS 3neMEHTAapHbIMH? C TOMOIIBIO KAaKHX TEOpPeM YCTAHABIMBACTCS MX
HETPEPBIBHOCTH?

33.Moser mu pyHkuus f ( X ) OBITH MOJIOKUTETBHOM B TOUKE X, M OTPULATEIHHOH BO BCEX OCTAIBHBIX TOUKAX

ee 00JacTH onpeneneHus.

34.Cnenyet nu U3 HEMPEPHIBHOCTH (DYHKIHMU B TOYKE HENMPEPBIBHOCTh (YHKIIMK B TOM TOYKE CJIeBa M CripaBa?
Bepno nu o6partHoe?

35.Chopmymupyiite onpeneneHue QyHKINN, HETPEPHIBHOI Ha OTpe3Ke.

36.1lepeuncinre cBOCTBA QYHKITHH, HEPEPHIBHBIX HAa OTPE3KE.



37.Chopmynupyiite onpeneneHnss HanOOJIbIIEr0 1 HAUMEHBILETO 3HaYeHUH (yHKINU Ha OTpe3Ke.
38.M3noxuTe CyTh METOA MOJIOBUHHOTO JEJICHUS ATl PELLCHUS] YPABHEHHUS.

39.Chopmynupyiite onpesencHne 6eCKOHEUHO Maiol GyHKIHH. YTO OHO O3HAYAET HA SI3BIKE « € — O ?
40. B 1em 3aximtovaeTcs JOKaJIbHBIA XapakTep OECKOHEYHOH ManocTu?

41.YTo MOXHO CcKa3aTh O IPOU3BEICHNN OECKOHEUHO Majiol (PYHKIMH Ha OTPaHUYCHHYIO?
42.ChopmynupyiTe TeOpeMy O BHJIE TIPEICTaBICHIUSI (QYHKITHN, IMCIOIICH MpeeiT.
43.ChopmymupyiTe TECOPEMEI O CBS3H MEXKTy OCCKOHEYHO MAJTBIMHA U OECKOHEYHO OONIBIMMMH (PYHKITHSIMHE.
44 Kak cpaBHUBAIOT OECKOHEYHO Manble QyHKIUHN?

45.YT10 03HaYaeT CUMBOII 0 («0» MaJeHbKOE)?

46.Kakue 6eckoHEeUHO Malibie (PYHKIIUHM HA3BIBAIOTCS SKBUBAJIIEHTHBIMU ?

47.Kak ucronp3yroTcs 9KBUBAJICHTHBIE OECKOHEUHO Masible )YHKIMH TPH BBIYACICHHH TPEACIOB?
48.UT0 MOXHO CKa3aTh O Pa3HOCTH JBYX IKBUBAJICHTHBIX OECKOHEYHO MANBIX (DyHKITHIA?

49.Kakue ¢popMyITbl HA3bIBAIOTCS ACHMITTOTHYCCKIMHE ?

50.Kax ucnomnb3yloTcsl aCHMITOTHYECKUE (GOpMYJIbI IPH BEIYUCICHUH MPENENOB?

IIpumep kelic-3a1aHus I KOJUVIEKTUBHOTO pellleHUs:
Jx npu x <1
3agaua. Jlana pyHKIUA f( x) = .
12 npu x >1
I mox3anava. JlokasaTh, uT0 QyHKIMS HE SBISETCS HEMPEPBHIBHOM B TOUKe X, =1 .
II moa3amaua. /lokaszarp, 4To (PyHKIHS HETIPEPHIBHA CJIEBA B ITOW TOUKE.

111 noxzanayva. Ioctpouts rpadux Gpyskuun | ( X ) .

332]2]1]([5[ IJIsL CaMOCTOATEIbHOM paﬁOTbI:

: x—3 1
1. Haiitu o6nacts onpeneneHus GyHKINAN: f(x :—+log2(x—l) L flx)=Vx=6+—.
P by ) (x=3)(x—5] [ 4—x
2. Haiitu cioxubie pyukiun / °gu g° ./ , ecnu f( x) = x3, g( x) = \/;
3. Tloctpouts rpaduk GyHKIMM [ ( x) = x? + 2. u 3ammcats cBoiicTBa GYHKIUH.
4. Haiiti npenes:
54 x—2x7 - . sin8x 2x> —11x+5 22X 43
a) hm#ﬁ) limﬁ,B) lim——, ) limxz—H, 1) hmzxi,
xoo  x0 43 =0  5x x=0 3x =5 3x" —14x -5 x>0 9x +4x—1
2 ) 1 10 2x —x° — . tgbx
o lim g lim| ——— | ) iS22
xX—o© 9)(2 —2x x5\ x—=5 x"=25 x>0 X4 +3 x>0 3x 20 sin 4x

Tema 2: InpdepennnaibHoe HcHHcIaeHue (PYHKIUM OAHOI NMepeMeHHOMH

IInan

[Tpupamenne pynkunn. Juddepennnan u nponsBoaHas QyHKINH.

I'eomeTpuueckuil 1 MEXaHUYECKUW CMBICI TPOU3BOTHOM.

CBs3b noHATHI AU((HEpeHITUPYEMOCTH U HENPEPHIBHOCTH (PYHKIIMH.

OpnrocTopoHHUE Tpon3BoHbIE. [[uddepenHimpoBanue cI0XHON (YHKIIHN.

Teopema o mnpowsBogHOW oOOpaTHOW (QYHKIIMH, TeopeMa o0 WHBAPUAHTHOCTH (OPMBI IEPBOTO

muddepenuuana.

[IpaBuna audpepenurpoBanus. [I[pon3BoaHbIE 37I€MEHTAPHBIX (YHKIHH.

[IponzBoansie BeicIUX mopsaakoB. Dopmyna Jleitbanma.

JuddepeHuansl BBICIINX TOPSIIKOB.

9. IlpousBoanas GyHKINH, 331aHHON apaMETPHUUECKH.

10. IIponsBoanas GyHKIMH, 3aJaHHON HESBHO.

11.Bo3pacranue u yobiBanue QyHKIHMK B Touke. JIokaiabpHbIe 3kcTpeMyMbl. Teopemsl Posst, Ko u Jlarpanka.

12.CnencrBus u3 Teopemsl Jlarpamxka.

13.Toukn HECOOCTBEHHOI'O JIOKAJBHOIO 3KCTpeMyMa, Teopema Pepma, Teopema 00 oOpamieHMH B HyINb
IIPOM3BOJHOM, TeOpeMa O HEBO3MOXHOCTH JJIs IPOM3BOJHON UMETh TOUKHU pa3pbiBa IEPBOTO POJa, CIEACTBHUE
(reopema JlapOy), OecKOHEUHBIE TPON3BOIHEIE.

14.PackpriTue Heonpeaenennoctei. [Ipasuno Jlonurans.

15.JloxansHas dhopmyna Tetimopa. @opmyna Teiropa ¢ 0CTaTOYHBIM WISHOM B 0011Iei hopme.

16.1Ipumenenne Gpopmysl Ternopa K HEKOTOPBIM (YHKIHSM.

17.UccnenoBanne QyHKIHUN C TOMOIIBIO MPOU3BOIHBIX. DKCTPEMATIbHbBIE TOUKH.

18.locTaTo4yHbIe yCIOBUS NOCTIKEHHUS (QYHKLIMEH JTOKAIBHOTO SKCTpEMyMa B 3alaHHOM TOUKE.

kv =

o N



19.Beimyxinocts. Y cinoBus BeITyKIOcTH QyHKIUH. Touku neperuda. ¥YcnoBus neperuoda.
20.06mas cxema noctpoeHus rpaduka GyHkun. MaTeprnonupoBaHue.

Jluteparypa: [1, c. 43-87]; [2, c. 136-204]; [4, c. 96-151]; [5, u. 1, c. 155-281]; [6, c. 145-195]; [8, c. 75-144].

Bomnpocs! A8 caMOKOHTPOJIA:

1. ChopmynupyiiTe onpeaenenie NpousBoaHoi GpyHkuuu f ( X ) B TOUKE X, .
2. Chopmynupyiite onpe/eneHne KacatenbHoi K rpaguky Gpynkimn Y = f ( x) B Touke M ( Xo3 f ( X )) .

o 2 \
3. Hammmmre ypaBHeHHe KacaTeqbHOM K rpaduky GyHkima y = x° +2x B Touke M (153).
4. ChopmynupyiTe U JOKQKHATE TEOPEMY O HCOOXOIMMOM YCIIOBHH CYIIECTBOBAHUS TIPOU3BOTHON B 3aJaHHON
TOYKE.

5. TMycts pynxuus f ( x) HMeET MPOU3BOAHYIO B TOUKE X, a (YHKIUSL g( x) HE UMEEeT POU3BOAHON B TOUKE
X, . UTO MOKHO CKa3aTh O CYIIECTBOBAHMU MPOU3BOIHOI y QpyHkimu [ ( X ) =f ( X) +g ( X ) B TOUKE X, ?

6. Chopmynupyiite onpenenenue nupGepeHInpyeMocTy GYHKIUU B TOUKE X, .

7. Uro HaswiBaetcs guddepennuanom Gpyakmun Y = f ( X ) B 3a/IaHHOH TOUKe X ?

8. byzxer mu ¢pyHkums ) = ‘x‘ muddepeHuupyeMoii GyHKLIUEH s BceX X € ( —00; +OO) ?

9. MoHO 71 YTBEPKAATh, 4TO auddepeHupyemMas Ha HHTepBaIe ( a, b) (yHKIHS HEpepbIBHA Ha 3TOM

nHTepBane? BepHo nu oOpaTtHOE yTBEp)KACHNE?
10.ChopmynupyiiTe U TOKQXKHUTE TEOPEMY O TIPOM3BOTHON CIIOKHON (PYHKIINH.
11.ChopmynupyiiTe 1 JOKaXKUTE TEOPEMY O CYIICCTBOBAHUH MPOU3BOTHON (QYHKIIMH, 32laHHOH B
apaMeTpUYECKOM BUJIE.
12.Chopmynupyiite U noxaxkure reopemy Poss.
13.ChopmynupyiiTe 1 TOKaKUATE TeopeMy Jlarpamxa.
14.Chopmynupyiite n nokaxxute Teopemy Komm.
15.ChopmynupyiiTe U nokaxute npasuio Jlomurans.
16.Chopmymnupyiite 1 noxaxkure Gopmyiy Teiinmopa ¢ octaTouHbM wieHOM B ¢popme Jlarpamka.
17.Copmymnupyiite u qoxkaxkute Teopemy Ileano.

18.Cdopmymnupyiite onpeneieHne CTporo Bo3pacTaronieil pyHKIIuN Ha OTpe3Ke [ a, b] .
19.Kakas Touka X, Ha3bIBaeTCs TOUYKOH pocTa GyHKIMH f ( X ) ?
20.ChopmynupyiiTe 1 TOKaKATE HEOOXOIUMOE YCIOBHE MOHOTOHHOCTH Ha OTpE3Ke [ a, b] .

21.ChopmynupyiTe U TOKaKUTE TOCTATOUHOE YCIOBUE CTPOTOH MOHOTOHHOCTH Ha OTPE3Ke [ dy b] .

22.Craenyet 1 U3 MOHOTOHHOCTH T depeniupyemoli GyHKIIME MOHOTOHHOCTh €€ TIPOU3BOIHON?
23.ChopmynupyiiTe onpeaesieHue TOYeK IKCTpeMyMa (QyHKIUH.

24.ChopMynaupyiTe 1 TOKKATE HEOOXOIUMOE YCIOBHE IKCTPEMyMaA.

25.ChopMynupyiTe 1 TOKaXKHUTE TOCTATOUHBIE YCIOBHS SKCTPEMyMa I10 TIEPBOH TPOU3BOTHOM.

26.ChopMynaupyiTe U TOKaKUTE JOCTATOYHOE yCIOBUE BHIMYKIOCTH KPUBOH Ha ( a, b) .

27.Kakas To4ka Ha3pIBaeTCA TOUKOH mepernda rpaduka GyHKIun?
28.ChopmynupyiTe U TOKKUTE HEOOXOAUMOE YCIOBHE TOYKH Meperuoa.
29.ChopmyaupyiTe U TOKaKUTE JOCTATOYHOE yCIOBUE TOUKH Mepernoa.

IIpumep kelic-3agaHus I KOJJIEKTUBHOTO pellleHUs:
3

3anauva. Jlana QyHKIms f( x) =7 al -
J— x“

I mom3agaua. Haiitu oGnacth onpe/eneHus: GyHKIUA f ( X ) .

I1 nox3anaua. Haiiti nHTEpBasIbl BBITYKIOCTH (BDYHKIIUN f ( X ) .
I1I mog3amaua. Haiiti Touku neperunda GyHKIIH f ( X ) .

IV noazanaua. Ioctpouts rpaduk pynximu | ( X ) .

3agaHus VI CAMOCTOAITEIbHOM padoThI:
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5.
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8.
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. 4x+1 1 4x +1
Haittu npousBognyto y = m + f arctg T

. 2
Haiitu npoussoanyo ) = 2arcsin——++ 9x? +24x+12 .

3x+4

Haiitu npousBoanyio Y =

! In(zgx + ctge).
o

J e — 1 — -

v r
Haiitu npousBonnyo V., 1 — rer T s
CocTaBUTh ypaBHEHUS KacaTEIbHON U HOPMAJIH K KPUBOM B TOUKE, COOTBETCTBYIOIICH 3HAUEHUIO apaMeTpa
1 , 1 4
X=—1t"——t",
2 4
t=t, X
2 3
y= El + El , t() = 0

Haiitu npoussoauyto ¥ -ro nopsaka v = a .
Haiits nipou3Boryio mstoro mopsimka y = (2x> —7) In(x —1).

A\_.".
1,

. ” o EE— — N
Haiitn npou3BoIHYI0 BTOPOTO MOPAAKa ) . OT QYHKIHMHM , 3aIaHHOM ITapaMeTPUYECKU { U
nx

s1
[Tokazatk, uTo GyHKIMSA .V yIOBJIETBOPSET JaHHOMY YPaBHEHUIO ) = , Xy'+y=cosx,
X

Tema 3: HeonpeneneHHbIN HHTErpas
ILnan

Nk =

Tounas mepBooOpazHas. IHTerpupyemble GyHKINN.

CBoiicTBa HEONPEIEIIEHHOTO HHTErpaa.

OCHOBHBIE METO/Ibl UHTETPUPOBaHUA (3aMEHa IEPEMEHHON MHTETPUPOBAHNS, HUHTETPUPOBAHHUE 110 YACTSIM).
Tabnuia HHTETpanoB (C 10Ka3aTeILCTBAMN).

WnuTerpupoBanne ApoOHO-palMOHANBHBIX (DYHKIUI (BBIIEIEHHE TPABMIBHON palMoHAIBHOW Apoodwu,
pasioKeHHe TPaBUILHON pallMOHAIBHOW APOOH HA MPOCTEHIIHE, METOJ] HEOIIPEEICHHBIX KOI(PPHUIINEHTOB,
MHTETPUPOBAHUE MIPABUIBHBIX PAllMOHATBHBIX IPpo0Oeii).

. Merox Octporpaackoro. MHaTerpupoBanue qpoOHO-palMOHAIbHBIX (YHKUNH (MHTErpUpOBaHHUE MPOCTEHILINX

panroHanbHBIX apobeit Buna I — IV, pekkypenTHas ¢popmyna).

HNurterpupoBaHrue TPUTOHOMETPUUECKUX BBIPAXKEHUH U BRIpOXKEHUH BU/Ia R( ex) .

. MHTerpupoBaHue uppaluOHAIBHBIX BBIPAKCHHUN.

Jureparypa: [1, c. 88-105]; [2, c. 205-222]; [4, ¢. 156-172]; [5, u. 2, c. 8-163]; [6, c. 196-213]; [7, c. 4-32].

BOl'lpOCLI AJIsi CAMOKOHTPOJIA:

e e Aol

Jatb onpenenenue neppoodpazHoi GyHKIuH. [[pUBeCTH MPUMEpEL.

KakoBo ycrnoBue cymiectBoBaHus y PyHKIIMU TIEPBOOOPA3HOI HA 3aJaHHOM HHTEpBae?

[lepeuncnuTe OCHOBHBIE CBOMICTBA HEOIPEIEIIEHHOTO HHTETpaIa.

B ueM cocTouT cMBICT NeWCTBUS MHTETPUPOBAHUS?

[Touemy mpu HHTETPUPOBAHUU MOABIISAETCS MPOU3BOJIbHAS [TOCTOSTHHAS?

B gem cocTouT MeTo 1 HETIOCPEICTBEHHOTO HHTETPUPOBAHISL.

[Ipu KaKkuX ycIOBHAX CrpaBeaInBa (OpPMyIIa 3aMEHBI TEPEMEHHON B HEOTIPEIEIIEHHOM HHTeTpaje?

[Tpu xaKux ycinoBUsIX cripaBeinBa (popMyiia HHTETPUPOBAHUS 110 YaCTAM?

B uyem cyrb MeTona HeompeeneHHBIX K03()(HUIMEHTOB, UCIOIB3yEeMOr0 MHTETPUPOBAHUM PALMOHATBHBIX
IpoOeit?

10.B gem cyTh METO/1a 9aCTHBIX 3HAYCHUH, UCIIOIH3YEMOTO HHTETPHUPOBAHNN PAIIMOHATBHBIX Apobei?

IIpumep keiic-3axaHust A1l KOJUVIEKTHBHOTO PeLLIEHUSI:

/ 2
3apayva. Beraucante HHTETpal J. 9 — x"dx pasnuunbIME criOCOGAMH.

I mox3apaua. Mcnosnb3ysi TPUTOHOMETPUYECKYIO TIOJICTAHOBKY.



x=3sint; dx=23costdt,

J.\/9—x2dx:J-\/32—x2dx: =I\/9—9sinzt-3c0stdt:

X . X
t==; t=arcsin—;
3 3

—j3\/1—sm t-3costdt= 9jcos tdt = 9J‘1+COSZI

cost

1 .9 9 .
= —j(l +cos2t)dt = —( Jff[+jLOS 2m’r) t+—sin 2r}+(, =—t+—sin2t+C =
2 2 4

{51n2?=25inrcosr=2sinr —sin’r =2.2. I—izE o-x Z%\/9—,¥: :§\j9—x: ]f:

3 9 3 9

9 ¢« 9 2 9
——arcsmj\—k— —/\\/9— +C——arcsm +— 9—x" +C.
2 3 4 9 2 3 2
II noazagaua. Mcnonb3yst MHTETPUPOBAHUE IO YACTIM.

_‘.\/f—’(dv—!r\/:—jm’\/‘)fsc _\n\/t),,( j',((

7
{d(9—x2); =%(9—x2)21 ~(—2x)dx}

Y dx x —9 9
. —df 9 Iy =
N A = = m
wW9—x? = [V9-rdv+9] «fﬁ

dx = x\/?) —xt - I\/?) — x> dx +9arcsin g =
2J.\/9—x2a’x:x\/9—x2 +9arcsin§+C:> J-\/9—x2dx:§ 9—x* +%arcsin§+€.

3apanus 1JIA CAMOCTOSITEILHOM PadoThI:

1. BpUuciauThb J‘xz -COS xdx
2. Borumcauts I( 2-x+ 3) -COS xdx

3. BBIYUCIUTH Ix -In xdx

4. B | dx
. Bpruucnuts
xvx+1

s B J- dx

. Breruncnuts
xvx+1

\/;dx

6. Brrunciantb J
x+16

7. Berauciauthb J.xe"’dx
2
8. Berunciauthb J.x Ccos xdx
9. BbIUHCIHTH J.x sin xdx
10.Berunciuth Ie“" sin xdx
3 5
11.Bbrumciurs J.x e'dx
12. BeraucauTs HHTETpal J V16 — x* dx pasaHuHEIME CrIOCOGaMuL.
Tema 4. OnpenesieHHbIi HHTerpajJ PumMana u ero npuiioskeHnst
ILnan

1. Onpenencame wHTerpasia Pumana (HepasMedeHHOE pa30HEHHE, €ro CBOHCTBA, aUaMETp pa3OueHus,
pa3MeueHHOE pa30HMeHue, MHTErpalibHas CyMMa, OINpeleiiCHHe MHTerpajga Pumana, ompeneieHue (QpyHKIHUN



uHTerpupyemMoi no PumaHy, enuHCTBEHHOCTh uHTerpana Pumana, unTerpan Pumana kak mpenen Io

HEKOTOpPOH 0a3e, OrpaHUYeHHOCTh HHTETpUpyeMoii o Pumany dyHKImm).

Kpurepuii nnterpupyemoctn ¢ynkumii mo Pumany (ompenmenenust cymMm JlapOy, BepXHEro M HUKHETO

WHTETPAJIOB, JIEMMBI 1-6, KpUTEPHI U €r0 10Ka3aTeNbCTBO, MPUMEPHI po GyHKIK Jupuxie u Pumana).

DKBUBAJIEHTHOCTH TPEX yCIOBHUIA HHTETPUPYEMOCTH (QyHKINH 10 PruMany.

CrienmanbHBIN KpUTepUi HHTErpUpyeMocTH pyHKInHU 1o Pumany. CnencTue U3 Hero.

MeTo MHTErpaJIbHBIX CYMM.

Knaccer ¢pynkuuii naTerpupyemMsix no Pumany.

CRoiicTBa ompeneneHHOro naTerpaia. Teopema 00 HHTETPUPYEMOCTH CIIOKHON (YHKITHH.

AIMTHBHOCTH MHTETpana Pumana (Teopema, CISICTBHE U3 HEE).

. Wuarterpan Pumana kak QyHKIMS OT €r0 BEPXHETro (HUKHETO) Tpeiena HHTETPUPOBAHUS.

10 IIpousBoanas unrerpana. Teopema HetoToHa — JleriOanna.

11.®opmymsl 3aMeHBI IEPEMEHHON M HHTETPUPOBAHUS 10 YACTSIM B OIPEAEIICHHOM HHTETpae.

12.Teopembl 0 CpeJHEM 3HAYEHUH UHTETpaa.

13.Kpurepwnii Jlebera unrerpupyemocta GpyHKuu no Pumany.

14.MeToapl BEIYUCIICHUS ONPEIEICHHOIO HHTErpaa.

15.1lepBast u BTOpasi TEOPEMBI O CPETHEM 3HAUCHHH.

16.0mpenenenre HeCOOCTBEHHBIX HHTETPAJIOB TIEPBOTO U BTOPOTO POJIa.

17.Kpurepuit Ko i ocTaTOYHBIE YCIOBUS CXOIUMOCTH HECOOCTBEHHBIX HHTETPAIIOB.

18.AbGconroTHas M YCIOBHAS CXOAMMOCTh HECOOCTBEHHBIX HHTETPAJIOB.

19.1Tpusnaku Adens u dupuxie.

20.HecoOcTBeHHBIE MHTETPAJIBI BTOPOTO POAA.

21.3amena nepeMeHHON ¥ MHTETPUPOBAHKE IO YaCTSIM B HECOOCTBEHHOM HHTETpaJe.

22.T'eomeTpudeckue U GU3NIECKUE TPUIIOKEHHS ONPEAeTIEHHOTO HHTErpaa.

23.Teopema o anune Ayru kpuBoil. CnenctBue. [lpuMep: BeIYMCIEHUE AIUHBL TyTH HUKIOUIBL.

24 .I1nomane TUIOCKo (GUTYpPHI M 00BEM Tena.

25.0mpenenenne mepsl XKopaana. Kpurepuii namepumoct MHOecTBa 1o JKopnany. CBoiictBa meps! JKopraHa.

26.M3mepumocTh crpsmisieMoil  kpuBoil. CBsi3b MeEXIy HWHTETPHPYEMOCTbIO (QYHKIMH 10 Pumany u
U3MepUMOCTHIO 110 JKopAaHy ee KpUBOJIMHEHHOMN Tpanenuu.

27.T'eomeTpruuecKkre MPUIOKEHU onpeneiacHHoro uaTerpaia (Ilmomans kpuBonuHEHHONW Tpaneruu. ILromanb
KpHUBOJIMHEHHOTO cexTopa. JnuHa nyru kpuBoii. [lnomans moBepxHocty BpameHus. O0beM Tena).

N

O N L AW

Jlutepatypa: [1, c. 106-143]; [2, . 222-280]; [4, c. 173-228]; [5, u. 2, c. 164-343]; [6, ¢. 214-256]; [7, c. 37-61].

Bomnpocs! a1 caMOKOHTPOJISA:

Uro Takoe orpeeNeH bl HHTerpan?

Kakast cBsI3b cyIiecTByeT MeX/ly HEONPEAEICHHBIM U ONpeAeIeHHBIM HHTerpaiaMu’?

Jaiite onpenenenue uaTerpaia Pumana.

ChopMymupyiiTe CBOWCTBO HHTETPUPYEMBIX (hYHKITHH.

ChopmynupyiiTe KpUTEpUI HHTETPUPYEMOCTH IO PrMaHy (yHKIUH, OTpaHHYEHHOW Ha OTPE3KeE.
[epeuncnuTe cBOWCTBA BEPXHHUX U HIDKHUX cyMM JlapOy.

JloxaxxuTe crienuabHbI KpUTEPUH HHTETpUPYyeMOCTH (PpyHKIINHN 10 Pumany.

Jokaxwure, 4To M100ast HEMIpephIBHAS HA OTpe3Ke PYHKIHSA SBISCTCSI MHTETPUPYEMOH Ha 9TOM OTpE3Ke.
Jokaxure, 4To 11002 MOHOTOHHASI HA OTPE3Ke (QYHKIHSA SBISIETCS HHTETPUPYEMOM Ha 3TOM OTpE3Ke.
10.Ilepeuncnute cBOWCTBAa MHTErpalla, CBA3aHHbBIE C MHTETPUPYEMOCTBIO Ha 3aJaHHOM (PMKCHPOBAHHOM OTpE3KE.
11. TTouemy popmyiry HerotoHa —JIeiiOHIIIa HA3BIBAIOT OCHOBHOM TEOPEMON HHTETPATBHOTO HCUUCIICHHS?
12. BriBenute hopmysbl cyMMupoBaHus Jiiepa U AGeTs.

13. JlokaxuTe TeopeMy O 3aMEHE IEPEMEHHOM NPH BBIYMCICHUN UHTETPAJIOB.

14. BeiBeaure GpopMyTy HHTETPUPOBAHUS TI0 YACTSIM.

15. Chopmynupyiite TEOpEMBbI O CpeIHEM 3HAYEHUH WHTErpaa.

16. JlaiiTe ompeneneHre MOHATHS MHOKECTBA, HMEIOILETO HyJeByIo Mepy Jlebera.

A R ARGl

Tpumep Keiic-3a1aHus IS KOJJIEKTHBHOIO PelICHHSI:

3agaua. BeruuciuTh MHTErpan pasIMYHBIMU CIIOCOOAMH.
g2

I nogzagaua. Mcnons3ys Gpopmyiy Hetotona-JleliOHMIa, HANTH HHTETPA J. 2°-5%x .
0

1
II mop3amayua. Halitu miiomans GUrypsl, orpaHU4eHHON JTMHUSAME ) = X, y= —, V= 0, x=3.
X

3agaHus VI CAMOCTOAITEIbHOM padoThI:



ln(x2 +4) dx

1. Brrunciautb

Nadx—2dx

2. Brmuucnuts

3. Breruncnuts Ccos” X — Z cosx |dx

tg”xdx

4. Brruauciauth

AN L[y SN R — e O

x+2
3—x

dx

2
5. Hcnons3ys Gopmyry HeroTona-Jleitbauniia, HallTH HHTETpa J
1

0
6. Ucnonw3ys Gopmyny HeroTona-JIeiibHuIIa, HAWTH MHTETpAIT .[xefxdx
-1

Vax —2dx

1
7. HWcnonw3ys hopmyny HeroToHa-JIeiOHMIIa, HAlTH HHTETPAI _[

2

Tema 5. IndpepenunanbHoe ucuncjaeHue PyHKIUN HECKOJIBKUX MePeMEHHbIX

ILnan

Hekoroprie noHATHS 001N TOMOJIOTHH. MeTpHYecKue IPOCTPAHCTBRA.

Onpenenenue QyHKINHU IBYX U O0siee epeMeHHBIX.

I'eomeTpuueckoe n3o0paxenue QyHKIUN IBYX IEPEMEHHBIX.

[penen ¢pyHxmy AByX nepeMeHHbIX. OnpeneneHne HepephIBHOCTH QYHKIUH JBYX ITEPEMEHHBIX.

OCHOBHBIE CBOMCTBA HENPEPHIBHBIX QYHKIHHA ABYX EPEMEHHBIX.

Yacrasle npoussoansie. [lonstue nuddepenunpyemoctu pynxumuu. HeoOxoaumple 1 JOCTaTOYHBIE YCIOBHS

nmuddepernupyemMocty GyHKIuU. [Ipon3BogHBIE CIIOKHBIX (YHKITHH.

7. Ouddepentman ¢ynkuuu. [IpubamkeHHbIe BBIYUCICHUS ¢ ToMoinbeio auddepenimana. ['eomerpudeckuit
cMbicn auddepeHnmana.

8. KacarenbHasi JI0CKOCTh U HOPMaJlb K IOBEPXHOCTH.

9. TlpousBogubie PyHKIHH, 3aTaHHON HESIBHO.

10.YacTHbIE IPOU3BOIHBIE BBICIIUX MOPSAIAKOB.

11.YcnoBre HE3aBUCUMOCTH 3HAYEHNUH CMEIIAHHBIX TIPOM3BOAHBIX OT NOpsiaKa AuepeHINPOBAHHS.

12. InddepeHnnansl BEICIIHX MOPSAKOB.

13.IIpousBoaHas mo HampasieHuo. [ paaneHT.

14.®opmyna Tetinopa mis GyHKIIMH MHOTUX TIEpEMEHHBIX.

15.Okcrpemy™Mbl GyHKIMH ABYX mepeMeHHbIX. HeoOxomumble ycnoBusi skcTpemMyMa. JlocTaTO4HBIE YCIIOBHS
dKCTpeMyMa (PYHKIUH IBYX MIEPEMEHHBIX. Y CIIOBHBIH 3KCTPEMYM.

16.HaxoxeHne HanOOJbIIEro 1 HAMMEHBIIETO 3HAYCHUH B 3aMKHYTOW OTPaHIMYCHHOM O0JIACTH.

Sk v~

JIutepatypa: [1, c. 144-171]; [3, c. 105-137]; [4, c. 295-328]; [5, u. 3, c. 9-242]; [6, c. 257-288]; [7, c. 171-191].

Bonpocs! A1 caMOKOHTPOJIS:

[aiite onpenenenne QyHKINU IBYX MEPEMEHHBIX.

[lepeuncnuTe crrocoObl 3aaHns GYHKIINH JBYX TIEPEMEHHBIX.

Urto MOXeT OBITh 00JIACTHIO OTpeeNeHus (YHKIIHH ABYX TEPEMEHHBIX ?

[aiite onpeaenenue QyHKINN TPeX MEPEMEHHBIX.

Yrto MoKeT OBITH 00JIaCThIO OnpeaesieHus QYHKIUHU TPeX MEePEMEHHBIX?

JlaiiTe ornpejiesieHue OKPECTHOCTH TOUKH.

JlaiiTe ornpeieneHue cXoqIIeics oCleI0BaTeIbHOCTH TOYEK.

CopmynupyiiTe onpeneneHue npeaena GyHKIUH IBYX NEPEMEHHBIX.

9. CdhopmynupyiiTe onpeenenne npesena GQyHKIUN IBYX EPEMEHHbIX, HCIIOIb3YS « € — O » TEPMHUHOJIOTHIO.

10.Chopmynupyiite onpeneieHne HEPEPHIBHOCTH PYHKIINHU IBYX MTEPEMEHHBIX.

11. ChopmynupyiiTe ompenerieHue HENPEPHIBHOCTH (YHKIWW NBYX NEPEMEHHBIX, HCIIONB3Ys OIpeeTIeHne
npesesna QyHKIMA B TEPMHUHAX « € — O ».

PN R DD =



12.IlepeuncinTs OCHOBHBIE CBOWCTBA HEMPEPHIBHBIX (PYHKIMHN IBYX MEPEMEHHBIX.
13./laiiTe ompejeneHHe YACTHOM MPOM3BOAHON (yHKIMM Z = f (M ) B Touke M 1o mepeMeHHOH X (10

mepeMeHHou V).
14. Maiite onpenenenne auddepeHIupyeMocTr yHKIIHH.
15. Jlokaxxute HEOOXOUMBIC YCIOBUS MU HEPESHIUPYEMOCTH.
16.ChopmynupyiiTe 10CTaATOYHbBIC YCIOBUS TUPHEPESHINPYEMOCTH PYHKIHH ABYX EPEMECHHBIX.
17. daiite onpeneneHue rpaaueHTa QyHKIUH.

IIpumep kelic-3aqaHus I KOJJIEKTUBHOTO pellleHUs:

3angaua 1. [lana Qyuxius z = /8 —|x — 8| —|y| .

I mog3apaya. Haiitu oGnacts onpeencHus TaHHOH QyHKIINU.

II noa3anayva. Haiitu nuanu ypoBHS QyHKIHMH Z = 4|8 — ‘x - 8‘ - ‘ y| .

] 2x2y2
3anaua 2. [lana pyuxius f ( ) y) = m

I nox3anaua. Bouicuuts, umeet v 9ta Qynkims npeaen npy X —> 0, y — 0.,

Il nox3agaua. BeisicHUTE, MMeeT i 3Ta GYHKIHS Tpeaes nmpu X —> Py )V —> 0

. 2x%y’
III noa3anava. Viccrenosars Ha HEMPEPHIBHOCTH QYHKIUIO f ( X, y) = 47)/4'
X +y

3apanus IS CAMOCTOSITE/ILHOM padoThI:

1. HaiiTi moBepXHOCTH YPOBHS GYHKIHH } = \/ 36—x] —x; —x; W 3HaueHue QyHKuMM B TOuKe P (1,1,3).

2. Haiitu npenen GyHKmn /( x,y) = ( X’ +y2)2'('v mpu x >0, y—0,

sin(x2 + yz) . [ 3
3. HccnenoBaTh Ha HEMPEPHIBHOCTD (QYHKIINU f( X, y) S N ( X, y) =sin| — |.

X’ +y’ Xy
2xyz
x4+—2 ) 5 Wz 20
4. ViccnenoBaTh HA HEMPEPHIBHOCTH QYHKIMIO [ ( X, y,z) = y tz
x, V' +z2=0

o o 5 6 ) X —
5. Haiitu yactHbIC MNPpOU3BOJHBIC q)yHKHI/II/IZ z = X2y3 , Z=X + y ’ y Z = X} + y\ , 2= lOg}, X.
sin| xyz|

6. Haiitn yacTHBIC TPOU3BOAHBIE QYHKITUHU: 1/ = ( Xt + y2 + zz)

o ” " " ” " 1w -
7. Haiitu uxxs u.\i\;s ”XJ-s uyxs ”X}-_-, u_,  ecan u=e .

xy°zo

x+y

8. Haiitu df , ecnnu 1) f(x,y) = arctg X ,2) f(x,y) =xy+e +1,
Y

9. Haiitn d°f ,ecin 1) f{x,3)=x"",2) f(x,p) =x"+)".
Y o' f o f

10. Tokasatp, uto byHKIHS [ ( X, y) =3 3 YIOBIETBOPSET YPABHEHUIO —5- = d —.
X —ay ox oy

Tema 6. JIBoiiHble HHTErPaJIbI

ILnan.

Omnpenenenue 1 ycIoBHs CYILIECTBOBaHUSA JBOWHOTO MHTETpaa.

I'eomeTpudeckuii cMbICI JBOMHOTO UHTETpaa.

Cymmsr lapOy 1 X CBOHCTBA.

Kpurepuii Pumana narerpupyeMoctd pyHKIMN Ha TPSIMOYTOJIBHHKE.

CBoiicTBa IBOMHOT0O UHTETpaIa.

CBeneHue IBOMHOTO HHTErpaia K MOBTOPHOMY (CITydau MPSMOYTOJIBHOM U KPUBOJIUHEHHOM 06macTei).
3ameHa epeMeHHbBIX B IBOMHOM HHTETpale.

RESRG e



8. I'eomeTpHuecKre NPWIOKEHHUS ABOHHBIX HMHTETPajoB (BBIUMCICHHME IUIOMAAu (GUrypsl, oObema Tena u
TUIOIA/IN TIOBEPXHOCTH).

9. ®usnyeckne TMNPWIOKEHUS IBOWHOTO HHTErpana (BBIUMCIEHHE MAacChl MaTepHalbHOW TJIACTUHKH,
BBIUMCJIEHHE KOOPINHAT LIEHTpa Macc 1 MOMEHTOB MHEPIIUH MJIACTUHKH).

Jlurepatypa: [1, c. 172-191, 192-202]; [3, . 137-202]; [4, c. 501-553, 554-587]; [5, u. 4, c. 29-68, 193-205];
[6, c. 289-310, 311-344]; [7, c. 192-242].

Bomnpocsl aAJis1 CAMOKOHTPOJIA:

Jlaiite omnpeeneHue JBOHHOTO HHTETpaa.

CopmynupyiiTe ycaoBue CylecTBOBaHHUS IBOMHOTO HHTETpaa.

ChopmynupyiiTe HEOOX0IUMOE YCIOBUE HHTETPUPYEMOCTH (QYHKIIUH.

B dem coctout reomeTpudecKkuil CMbICI JBOMHOTO UHTETpasa.

Ilepeuncnure cBOWCTBA ABOMHOTO MHTErpaa.

[lepeunciuTe c10COOBI BHIYMCICHHUS JBOWHOIO HHTETpaa.

[epeuncnure cBoiictBa cymm [lapOy.

Cdopmynupyiite kpurepuii Pumana naTerpupyeMoctd pyHKIMN HA TPSIMOYTOJIBHHKE.
ChopmynupyiiTe HEOOXOOUMOE W JOCTATOYHOE YCIOBHE WHTETPUPYEMOCTH (YHKIMH, OIPaHUYEHHOH Ha
MPSIMOYTOJIEHUKE.

10.Chopmymnupyiite TeOpeMy O paBeHCTBE IBOHHOTO ¥ TIOBTOPHOTO WHTETPAJIOB.

XA RN~

IIpumep keiic-3axaHus A1 KOJJIEKTHBHOIO PELICHUS:

dxdy

3apava. BerunciauTs 1BOHHON HHTErpa ”( x+y )
Q

I nomzanaua. I'ne QQ — TpeyronbHUK, 0OpasoBanHblif npameivu X =0, vy =0, x+y =3
II noxzagaua. Ine () — TpeyronsHuk, o6pasoBaHHbli npaMbimu X =3, y =0, y=x.

xdxdy
III noazanaya. Belunciuth 1BOMHON MHTETpa _U 7+ 7, ecu 001acTh () OrpaHUYeHa JIMHUSMHU:
X
Q

x=2, y=x, x=2y.

xdxdy
IV noa3zapaua. BeruuciauTs JBOMHON HHTErpa _U 7+ > , ecr 06macTh () OorpaHWYeHa JINHUSMU:
0

2y=x", y=x.

3apaHus 1)1 CAMOCTOSITEILHOM PadoThI:
3

1. BbIYMCIHUTH JBYKPATHBIC HMHTETPAIBI jdXI x’ +2xy dy, j dyJ. x+2y J.de‘ JA+x+ydy.

0 -2

H3menuth MOPAAOK UHTCTPHUPOBAHUA.
2. Berauciauth HBOﬁHLIC HUHTETpaJIbI 11O OGJ’IaCTHM, OrpaHUYC€HHBIM YKa3aHHBIMU JINMHUAMU:

a) ”xzydxdy, y=0,y=v2ax—x’
Q
. 0 v _r
6) Hsm x+y)dxdy,y—0,y Xo X+ 5
B) ” y—x dxdy,x V,y=x

3. Beiuuciauth NBOWHON HHTErpa H(2x+3y +1) dxdy mo ob6mactu () OTrpaHUYCHHON TPEYTOJHLHHKOM C
Q

BEPIIMHAMU A(1,3) , B(—l,—l) ,C(Z,—4) )

4. Hpeo6pasoBaTL K IOJISIPHBIM KOOpAWHATAM U BbIYUCIUTH JIBOMHBIC HUHTETpaJibIl:

2
a) ” xy-dxdy , TJIe 06macTh () OrpaHMYeHa OKPYKHOCTAMH X~ +( y —1)2 =lux’+y =4y.

6) ” dxdy , Taie o6macth Q@ —kpyr x° +y° < R’.



Tema 7. Tpoiinbie HHTErpaJIbl

IInan.

1. Tpoitnoit uarerpan Pumana. Onpenenenue 1 BbIYMCIEHNE TPOWHBIX HHTETPaJIoB.
2. OcHOBHBIE CBOWCTBAa TPOWHOTO HHTETpaa.

3. 3aMeHa NepeMEHHBIX B TPOMHOM HMHTErpase.

4. T'eomeTpuueckue U GU3NICCKUE TIPUIOKEHNS TPOHHBIX HHTETPAJIOB.

Jlurepatypa: [1, c. 172-191, 192-202]; [3, c. 137-202]; [4, c. 501-553, 554-587]; [5, u. 4, c. 29-68, 193-205];
[6, c. 289-310, 311-344]; [7, c. 192-242].

Bomnpocs! A8 caMOKOHTPOJIA:

[aiite onpeneneHne TpOMHOTO UHTETpaja.

CdopmynupyiitTe yciaoBre CyIIeCTBOBAHHS TPOWHOTO HHTETpaa.
B dem cocTouT reoMeTpruiecKuii CMbICI TPOMHOTO MHTErpaia.
IlepeuncnuTe cBOMCTBA TPOHHOTO HHTETPATIA.

[lepeuncnuTe cocoObl BBIYUCIECHHUS TPOHHOTO HHTErpaa.
IlepeuncnuTe NpUIOKEHUS TPOUHOTO UHTETPpaIIA.

Sk L=

IIpumep kelic-3axaHust 1151 KOJUVIEKTHBHOIO PeLLIEHUsI:

X+ Z) dxdydz

3agavya. BerauciuTe HHTETpai J-” ( , Tie V orpanmuena muockoctamu x=0, y=0, z=1,
V

X+y+z=2.

I mom3agayva. M300pa3uth TeNo, OrpaHMYCHHOE 3aJaHHBIMH TIOCKOCTSIMU.

II mop3amaua. OnpenenuTh, B KAKOM HAITPABICHUU 007acTh J/ SBISeTCS MPABUIBHOM.
I noa3amava. BeluncinuTh 3aJaHHBIA UHTETPAL.

3apanus 1)1 CAMOCTOSITEILHOM PadoThI:
1. BeluuciauTh TpOHbIE UHTETPAIBL:

a) Ijszyzz4dxdydz, roe Q2 z{(x,y,z) :
)

x’él;

y<2;

Z|S2}.

0) jjjxyzdxdydz’rﬂe Q:{(x,y,z) :x2+yz+z2 Sl,xZO,yZO,ZZO} .
5 |

2

) 2 2 )
2. Haiiti Maccy 4eTBEpTH OKPY)XHOCTH X~ + )y~ =R™, X = 0, y >0, ectn mI0THOCTH B KaX/10if TOUKE paBHa ee

opAMHATE.

Tema 8. KpuBouHeiiHble 1 MOBEpPXHOCTHBIE HHTErPaJIbl

IInan.

Ormpenenenre KPUBOJIMHEHHOTO HHTETPpasIa IepBOTo Poja.

Brruncienne KpMBOIMHEHHBIX HHTETPAIOB MEPBOTO PO/a.

OnpeneneHne KpUBOJIMHENHBIX HHTETPAJIOB BTOPOTO PO/ia, CBEIEHUE UX K ONPECIICHHBIM HHTETpajaM.
Brranciienne KpuBOIMHEHHBIX HHTETPAIOB 2-T0 POJIa.

CBs13b MEXIy KpUBOJMHEHHBIMH HHTETpajaMu 1-ro 1 2-ro poja.

CBoiicTBa KpUBOJUMHEHHBIX HHTErpanos. @opmyna [ puHa.

VYcnoBus HE3aBUCUMOCTH KPUBOJIIMHEHHOT'O HHTETpajia OT IIyTH HHTETPUPOBAHUSI.

WuTerpupoBanue NoaHbIX TU(GGEPEHITHATIOB.

HexoTopslie npunoxeHus: KpUBOJIMHEWHBIX HHTErpaioB 1-ro u 2-oro poja.

10. IToBepXHOCTHBIN MHTETpa NEPBOIO poaa. Brruncinenne moBepXHOCTHBIX HHTErPajoB 1-ro pona.
11. IIoBepXHOCTHBIN MHTErpajl BTOPOIrO poJia. BrruncieHne moBepXHOCTHBIX HHTETPAJIOB 2-T0 PoJa.
12.®opmyna Octporpanckoro-I'aycca. @opmyna Crokca.

13. HexoTopsie IPHIIOKEHIS TTIOBEPXHOCTHBIX HHTETPaJIoB 1-To 1 2-0T0 poza.

e e Al

Jlurepatypa: [1, c. 172-191, 192-202]; [3, c. 137-202]; [4, c. 501-553, 554-587]; [5, u. 4, c. 29-68, 193-205];
[6, c. 289-310, 311-344]; [7, c. 192-242].

Bomnpocs! A1 caMOKOHTPOJIA:

1. [aiite onpeneneHne KpUBOJIMHEWHOTO HHTETpaJla IEPBOTO POJIA.

2. JlaiiTe ompenenenne KpUBOIMHEHHOTO HHTETpajia BTOPOTO poa.

3. B 4yem cocTouT CBA3b MEXAY KPUBOJIMHEWHBIMU HHTETPaJaMH MEPBOTO M BTOPOTo poja’?

4. CdopmynupyiiTe TeOpeMy, yCTaHABIMBAIOIIYIO CBA3b MEXIY KPUBOJIMHEHHBIMH 1 IBOMHBIMU HHTETPAJIaMu.



5. BriBeaure Gopmyny ['puna.

6. Chopmynupyiite yCrnoBHUs HE3aBUCUMOCTH KPUBOJIMHEIHOTO HHTErpasia OT IIyTH UHTETPUPOBAHHUAL.

7. IlpuBeaute GOpMyNBl A BBIYMCICHUS IUIOMIANCH IUIOCKUX (HUTYp, OTpaHUYEHHBIX KOHTYpoM L, ¢
nmoMotpio popmynsl ['prna.

8. IlpuBemute hopMyITy BEIYHCICHUS PAOOTHI CHIIBL.

9. [aiite onpeneneHne NOBEPXHOCTHOTO MHTETpala IIEPBOTO POJIa.

10. JaiiTe onpeneneHre NOBEPXHOCTHOI'O HHTErpaja BTOPOro poaa.

11. ChopmynupyiiTe TeopemMy O CBSI3M MEXKAYy IOBEPXHOCTHBIM MHTErPAJioM 2-r0 poja IO 3aMKHYTOH
MOBEPXHOCTH W TPOWHBIM HMHTETPAJOM TO O0BEMY, OrpaHHYCHHOMY OTOH NOBEpXHOCThIO. Dopmyna
Ocrtporpanckoro-I'aycca.

12. Chopmynupyiite TEOpEMY O CBSI3M MEXKy TOBEPXHOCTHBIMY U KPUBOJMHEWHBIMH WHTeTpanamu 11 poza.

13. IIpuBenuTe npuUMepsl MPUIOKEHHSI TOBEPXHOCTHBIX HHTerpaioB I u Il poxa.

IIpumep kelic-3aaHus I KOJUVIEKTUBHOTO pellleHUs:

2
3anava. BeraucauTh KpUBOJIMHEHHBIN HHTETpA J. vl ,TIe AB — 4acTh OKpYXHOCTU: X = A COST |
AB

TT

y=asint, OStSz

vdl

I nog3apaya. BeruMcinuTh KpUBOIMHEWHBIN HHTETPAIL J ,Tne AB — nyra mapabonsl y° =2X OT TOUKU

AB

(0; 0) 710 TOUKH (2; 2) )

2
II noa3agaya. Beruucnuth KpUBOJMHENHBIM HHTErpajl BTOPOTO poAa J Xodx + xydy ,
AB
s

rie AB — 4eTBepTh OKpyX)HOCTH: X =C€08¢, y=sinf 0<¢< 5

III noazamayva. Berunciutb UHTErpas I]j( x+y ) dy ,Thae [ — KOHTYp IpsIMOYTOJIBHUKA, 00pa30BaHHOTO
L

npameivu x =0, y=0, x=1, y=1.

3agaHus 1)1 CAMOCTOSITEILHOM PadoThI:

1. Beruuciurs paboTy CHIIBI ]?:2xy;+x} IpU TMEPEMEIEHUH TOYKM M W3 TIOJOKEHHS A(2, 0) B

nonoxeuue B ( -1, 3) : @) BIoIb npsaMoii AB, 6) Bross nomanoit ACB, rie C ( -1, 0) )
2. C nomoursto ¢popmyiisl Pumana-I"prHa BEIYACINTG KPUBOJIMHEHHBIN HHTETPaA m( =y ) dx + ( x+y ) dy , TIe
L

2 2 2
L — OKpyXHOCTb X~ + )" =R".
3. BbluncnuTe KPUBOIMHEHHBIC HHTETPAIIBL:

a) (L( x—y|dl , ecma iyts ot O(0,0] 0 C(4,3) — otpesok mpsmoi.

0) jxydl ,rae L — KoHTyp TpeyrombHuka ¢ Bepmmnamu A(—1,0), B(1, 0) u C( 0,1).
L

yzdx+(x+y)

2
4. Tlpumensis popmyny Pumana-1"prHa, BEIYUCIATH HHTETPAI l]j dy 10 KOHTYPY TpPEYroJbHUKA
L

C BEpIIMHAMU A(I,O) , B(l,l) " C(O,l),

Tema 9. YucnoBbie 4 QyHKIHOHAJBHBIE PAIBI

Iaan

OcHOBHBIE OIpeeNeHUS U CBOMCTBA cxonsamuxcs psaaoB. Kpurepuit Kormm.

HucoBsie psbL.

Psiner ¢ HeoTpunarensabiMu wieHamu. [Ipusnak Jlanambepa. [lpusnak Komm. [Ipusnak PaaGe.

IIpusnaku Kymmepa, beptpana, I'aycca. MaTerpansnsiil npusHak Komun — MaknopeHa.

AOcomoTHast U YCIIOBHasI CXOIUMOCTh psiioB. Psibr Jleiiouuna. IIpusnak JleiOnuma. OneHka ocraTka psaa
Jleiionuna. ®opmyina muckpeTHoro nmpeodpazoBanus Abens. [Ipusnaku Abens u Jupuxie.

IlepecTaHOBKM WiIEHOB psiia. Apu(METHYESCKHE ONEpaluyd HaJ CXOIAIIUMUCT psaaMu. J[BoiHBIE U
MOBTOPHBIE psAlbl. CBOMCTBA CXOAAIIUXCS PAIOB U UX CYMM.

7. DyHKUHUOHAIbHBIC OCAEAOBATEILHOCTH U PSABL.

kv

a



8. Paznoxxenus paznuuHbix QyHKIUH 1o popmyne Telopa kak mpuMeps! (yHKIIMOHAIBHBIX PSJIOB.

9. Psap Teiinopa. PaBHOMEpHAast CXOAUMOCTb.

10.PaBHOMEpHO OrpaHUYEHHbIE HA MHOXECTBE MOCIIEI0BATENEHOCTH.

11.Kpurepuii paBHOMEpHOH CcXOAUMOCTH (YHKIMOHANBHOW TOcCienoBarenbHOCcTH (Kputepuit Komm u ero
OTpHIIaHHE).

12.Ilpu3Hakd paBHOMEPHON CXOAMMOCTH (KPUTEpUH PaBHOMEPHOH CXOAMMOCTH II OCCKOHEYHO MAayon
(YHKIMOHAILHOH MOCIE0BAaTEILHOCTH, OIpeelieHne MasKOpaHThl, Npu3HaKk Beliepmirpacca, npu3Haku
Abens u Jlupuxie).

13.Teopema JluHU U ClIeICTBHE U3 HEe.

14.Tlounennoe nuddepeHnrpoBaHne ¥ MHTETPUPOBAHNE PSJIA.

15.Crenennsie psaabl. Teopema Abens. beckoHeuHbIe MPON3BEACHUS.

JIurepatypa: [1, c. 221-246]; [3, c. 229-273]; [4, c. 368-403]; [5, u. 3, c. 244-353]; [6, c. 345-393];
[7, c. 128-152].

Bonpocs! A1 caMOKOHTPOJISA:

Chopmynupyiite yTBEpKICHHE 00 OCTATOYHOM YJICHE PsjIa.

Chopmynupyiite yTBep)acHHE 00 0TOpachIBaHUE JIFOOOTO KOHEYHOTO YMCIIA WICHOB Psijia

ChopmynupyiiTe HEOOXOIUMBIN IPU3HAK CXOIMMOCTH PSIa.

Jokaxute kputepuit Koy 11s pacXoguMocTy psija.

CopmynupyiiTe TeopeMa 006 OrpaHHYEHHOCTH MOCIIEI0BATEIILHOCTH YaACTHYHBIX CYMM

JlokaxuTe MpU3HAKKU CPAaBHEHUSI.

Joxaxwute mpusHak Jamamoepa.

JoxaxnTe npu3Hak Paa0e.

Cdopmynupyiite npuznaku Kymmepa, beprpana, ["aycca.

10. Mokaxkute nHTErpanbHblil npu3Hak Komm — Maknopena.

11. AGcomoTHas U YCIOBHAs CXOIUMOCTD PAJIOB.

12. BriBenute hopmyiy IMCKpeTHOTO npeodpa3oBaHust AOes.

13. Copmynupyiite nmpuzHaku Abens u dupuxie.

14. ChopmynupyiiTe OCHOBHBIE ONpPeeNIeHHUs O ()YHKIIMOHAIBHBIX TIOCIEIOBATEIHHOCTSIX U pAax.

15. [IpuBeauTe MpUMEPHI PA3IOKEHUS pa3IMUHBIX QyHKIUN 10 hopmyie Terinopa.

16. Jlokaxure TeOpeMy O HEIPEPBIBHOCTH CYMMBI psAja B Touke. PaBHOMEpHO OrpaHHYEHHbIE HA MHOKECTBE
MOCJIE0BATEILHOCTH. Y TBepKAeHUs 1-4.

17. Chopmynupyiite KpUTEpHii paBHOMEPHOH CXOMUMOCTH (YHKIIMOHAIBHOU ITOCIIEIOBATEIHPHOCTH (KPUTEPHIA
Ko u ero orpunanue).

18. CdopmynupyiiTe TpU3HAKH PABHOMEPHOH CXOIMUMOCTH (KPUTCPHUH paBHOMEPHOH CXOIUMOCTH JIJIs
OeckoHEYHO Manoil (YHKIMOHANBHOM  MOCTEeNOBaTENFHOCTH, OINpEAeJICHHE Ma)KOPAHTHI, MpPHU3HAK
Betiepmtpacca, mpusnaku Abenst u upuxie).

19. lokaxute Teopemy JIMHU U CIENCTBUSA U3 HEE.

20. Jloka)XuTe TeOpeMbl O TOWICHHOM T PEepeHIINPOBAaHIH U MHTETPUPOBAHUH PSA.

21. JlokaxuTe TEOPEMBI O CTEIICHHBIX PsAax.

e e R Al

IIpumep kelic-3axaHust A1 KOJUVIEKTHBHOIO PeLLIEHUsI:
| | 1 1 % |

I ettt ————F. =) ———— _
3agaua. [lokasare, 4To psg — = 12 23 32 (n+1) L n(n+1) CXOOUTCS

n— 1 n 1
I moxzaaua. Msyuuts Borpoc o cxomumoctd psga 1 —1+1—1+...+( 1) = Z )

n=l1

|
II noa3agaua. /foxazate, 4To psin Z ),H] CXOIUTCH.

n=l1 (n+1

1
III moa3amaua. JlokazaTe, 4TO pAan z—

n=1

(S <1) pacxomurcs.

3aganus IS CAMOCTOSITEILHOM padoThI:
S{n-1

1. Yemy paBeH MATHIM YiIEH YUCIOBOM MOCIEAOBATEIbHOCTH
n!

2. YcTaHOBUTE COOTBETCTBHE MEXKY PAAAMU U UX Ha3BAaHUSAMH.



°°(x+3)”_ m(—l)nfl(n—l)!. . 2n—1
1';—14! : 22 . : 3.;—3+n2.

a) 3HaKOYepeAYIOUINiics; 0) CTENeHHOH; B) 3HAKOTIOJIOKUTEIbHBIN.
3. YkaxwuTe CXOJSIIUECs YUCIOBBIC PSIJIBL.

. — 2. —; 3. —_—; 4. — -
n=1 1 n=1 1 n=1 N1 n=1 1
4. Yemy pasen kodbdumment @, pasznokenns dyuxmmn [ x) = x * —3 B psi o crenensm (x —3) 2
o0
5. HaiiTi nHTEpBaN CXOAMMOCTH CTETIIEHHOTO psiAa Z a,x " | eciu ero paaryc cxoauMocTH paseH 10.
n=0
S on—1
6. UccnenoBate 1o mpu3Haky Jlamambepa cxoauMocTh psaa ZT .
n=l1
<

7. OnpenenuTb 001acTh CXOAUMOCTH (DYHKIMOHAIBHOTO Psia Z

n=l1

n+l °

Tema 10. InddepenunaibHble ypaBHEeHUs

IInan.

3agauu, npuBoaAIIKe K Ju(QepeHInanbHbpIM ypaBHEeHUSIM. OCHOBHBIE OIPECICHHUS.

Pemrenrie npocreimmx nudpepeHInaIbHBIX YpaBHEHUH.

Jluneitnbie quddepeHnranbHbIe ypaBHEHUS.

Juddepennuansapie ypaBHEHHUS IEPBOTO MOPSAKA U UX IPUMEHEHHUE.

VYpaBHEHHS BBICIINX HOPSIIKOB.

JIuHeliHbIe ypaBHEHUS BTOPOTO HOPAIKA.

Jluneiinbie quddepeHnranbHbIe ypaBHEHUS! BTOPOTo MOPsIIKa C MOCTOSHHBIME Ko umentamu.

ISR S e

JIurepatypa: [1, c. 264-293]; [3, c. 247-290]; [4, c. 506-517]; [9, c. 394-461]; [10, c. 66-95].

Bonpocsl 151 cAMOKOHTPOJIS:

1. Kakue ypaBHeHHs1 Ha3bIBAtOTCS AU (EpEeHIIHATEHBIMU?

2. Yto Ha3BIBAIOT OOIMMM penieHneM nuddepeHnnaILHOro ypaBHEeHU?

3. Uro 3HAYUT peUIuTh WA TPOUHTETPUPOBATEH AU( hepeHITHAIbHOE ypaBHEHHE?
4. B 4eM cocTouT onepanus «pasaeiaeHus» NepeMEeHHBIX?

IIpumep keiic-3agaHus 1Sl KOJJIEKTUBHOIO pelleHus:
3apaua. Pemnts ypasuenue Xdx + ydy =0,

" 2x ! . n
I nogzanaua. Pewnts ypaBHeHue v = e’ ¢ HaYQIBHBIMM yCIOBUAMU X = 0; yo=1; Yo =—1; y;=0.
. N , X+2y-3
II mon3amaua. Haiiti oOmumit naTerpan quddepeHuuansHoro ypaBHenus Y = m
y ' 1.
I moazama4a. Haiitu pemenue 3agauu Ko ' — ycos x = Esm 2x,(0)=0.
42
IV mon3anaua. Haiitu o6umit uaterpan nuddepeHunanbHoro ypaBHeHus 'y ~+1=0

3aganus I cCaMOCTOAITEIbHOI padoThI:
, x+2y

1. Haiitu oOmnit uaTerpan quddepeHnuanbHOro ypaBHeHust )V = vy
2. Pemnth ypaBHEHHE x( y - 4) dx+ydy =0

. . Y .
3. HaiiTu yacTHBIN HHTETPANT ypaBHEHUS y'cosx = 1— , YAOBJIETBOPSIIOIIUI HAYaJIbHOMY YCIIOBUIO y( O) =1.
ny

4. HaiiTi yacTHOE pemieHue 1.y. ( 1+x° ) dy + ydx =0 npu HauaabHOM yCIOBUM y( 1) =1.



. HaiiTu 06mumii nuTerpan muddepeHnuanbHoro ypapaenus V' =18 X1g V.
. Haiitu o6umit naterpan qudGpepeHnnaIbHoro ypaBHEHUS ( X+ 2xy) dx + xydy =0

. Pemuts ypaBuenue Incos y dx+xtgy dy =0
. Haiitu pemenne 3anaun Ko 2 +e’ =0; y( 1) =0
X

p res Y I
. Pemmnts ypaBHenune x)'sin—+x = ysin—.
X X
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