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MeToanecKne PEeKOMEHAAUH

1.1 Meroauueckne PpeKOMEHIAUMH 10 OPraHM3alUud padoTbl CTYJAEHTOB BO BpeMs NpPOBedeHHUs
JIeKIMOHHBIX 3aHATHI

B xozme mekuuii mpemnonaBatenb M3JaracT M pa3bsCHSIET OCHOBHBIC, HauOOJee CIOXKHBIE MOHATHUS TEMBI, a
TaKXKe CBA3aHHBIC C HEW TEOPETUUECKUE U MPAKTHUYECKHE POOIeMBI, JaeT PEKOMEH AN ISl IPAKTUYECKOTO
3aHATHS U YKA3aHUs IS BBIIOJIHEHUS! CAMOCTOSATEIILHOM paboThI.

B xoz1e JeKIIMOHHBIX 3aHATHI 00ydaronieMycsi He0OX0IMMO BECTH KOHCIIEKTHPOBaHHE Y4eOHOro MaTepHaa.
OO6pamarh BHUMaHue Ha KaTeropuu, GopMyIrMpOBKH, PaCKpPBIBAIOIINE COACPKAHHE N3y4aeMOl TUCIUIUIHHBIL,
Hay4HbIE BBIBOJBI M [IPAKTUUECKUE PEKOMEHIALUH, IOJ0KUTENbHBINA OIBIT B OPaTOPCKOM HCKYCCTBE.
XKenatenbHo ocTaBUTH B pabO4MX KOHCHEKTAaX IOJA, HA KOTOPBIX AenaTb MOMETKH, NOJYEPKHUBAIOLINE
0c0o0yI0 BaXHOCTb TE€X MWJIM HWHBIX TEOPETUUECKUX IIOJOKEHHH. PekoMeHIyeTcsi aKTUBHO 3a1aBaTh
MIPENOAABATEN0 YTOUYHSIOIIAE BONPOCHI C LENbI0 YSICHEHHS TEOPETHYECKUX IIOJ0XKEHHH, pa3peIleHus
CIIOPHBIX CUTYyaluil.

1.2 MeTtoauyeckne peKOMEHAANMNH MO MOATOTOBKE K MPAKTHYECKHUM 3aHATHIM

Ha mnpakTudeckoM 3aHATHM CTYOEHTHl pPEIIAIOT 3aJadd T0J] PYKOBOJACTBOM TpemonaBarens. Cemunap
MPOBOJUTCS 110 Y3JIOBBIM M HanOoJIee CIIOKHBIM BOIIPOcaM (TeMaM, pasjeniam) y4eOHOH MporpamMMel.
[IpakTrdeckue 3aHATHS MOCBALICHBI N3yYEHHIO HanOoee BAKHBIX TeM ydeOHoW nuciuiuinHbl. OHU CIyXat
JUISL 3aKpETUICHHs] N3YUYEHHOTO MaTepralia, pa3BUTHs YMEHUH U HaBBIKOB MOATOTOBKH JIOKJIAJ0B, COOOIIEHH,
nproOpeTeHNs ONbITa YCTHBIX IMyOJIMYHBIX BBICTYIJICHWH, BEICHHMS IUCKYCCHM, apryMEHTAlMd W 3aIllHUThI
BBIJIBUT'AEMBIX TIOJIOKEHHUH, a TAKKe JUIsl KOHTPOJIS IPENOAABaTENEM CTEIIEHU IIOArOTOBIEHHOCTH CTYJIEHTOB
10 U3y4aeMOH AUCLUILIMHE.

B Xo1e NOAroTOBKM K MPAKTHYECKUM 3aHATHAM CIEAYET U3YYUTh OCHOBHYIO U IONIOJHUTEIBHYIO JIUTEPATYPY,
y4ecTb PEKOMEHALNH MPEnoiaBaTess U TpeOoBaHus pabodeil mporpamMMel.

MOoKHO NOATOTOBUTH CBOW KOHCIHEKT OTBETOB IIO pacCMAaTPHUBAEMOM TEMATHKE, MOATOTOBUTH TE3MCHI IS
BBICTYIUICHUH 110 BCEM Y4eOHBIM BOIPOCAM, BRIHOCUMBIM Ha 3aHsiTHE. CleayeT MpoayMaTh IPUMEPHI C LEbI0
o0OecriedyeHus] TECHOW CBS3M HM3Y4aeMOH TEOpHH C pEaJbHOW MNPaKTUKOW. MOXKXHO [OTONHHUTH CIHCOK
PEKOMEHJIOBAaHHOM  JINTEPAaTyphl COBPEMEHHBIMH HWCTOYHMKAMH, HE IMPEJICTABICHHBIMA B  CIIUCKE
PEKOMEHIOBaHHOM JINTEPATYPHI.

1.3 Mertoanuyeckne peKOMEHIAMH M0 OPraHU3ANMHU CAMOCTOSITEILHOUH PadoThl 00yUYAIOIINXCS

CamocrosiTensHas paboTa — ruiaHupyeMas yueOHas, yueOHo-1ccieJ0BaTeNbCKasl, HayqYHO-HUCCIIeA0BaTeIbCKas
paboTta cTyJeHTOB, BBIIONHAEMAasl BO BHEAYJUTOPHOE BPEMs 110 33JJaHUIO M MPH METOJMYECKOM PYKOBOJICTBE
mpernoaaBareisi, Ho 0e3 ero HEemoCpPeICTBEHHOro ydacTHs (IIPH YaCTHYHOM HEMOCPEACTBEHHOM YYaCTHH
[IpPeroaBaTess, OCTaBIIAIOIIEM BELYIIYIO POJib 3a paOOTON CTYIEHTOB).

CamocrositensHas padota cryaenToB (nanee — CPC) B BY3e siBisieTcss BaXHBIM BHIOM Y4eOHOH W HayqyHOH
nesitenbHOCTH cryneHTa. CPC urpaer 3HaunTENbHYIO POJIb B PEUTHHIOBOM TexHONIOruu ooyuenus. O0yueHue
B BY3e Brirouaer B ce0s ABe, MPaKTHYECKH OJMHAKOBBIC IO 00BEMY M B3aMMOBIHSIHHIO YaCTH — Ipolecca




oOyuenust u mporecca camooOydenus. IToaromy CPC nomkHa crath 3Q(eKTHBHON M IejicHAaNpaBIeHHON
paboToii cTyneHTa.

K coBpemeHHOMY CrieHAIUCTY OOIIECTBO MPEABABISECT JOCTATOUYHO IIUPOKHNA MEpedeHb TPeOOBaHUM, cpeau
KOTOPBIX HEMaJOBaXHOE 3HAUCHHE UMEET HAINYHE Y BHITYCKHUKOB ONpPENEICHHBIX CTIOCOOHOCTEH U YMEHHUS
CaMOCTOSITETTFHO TOOBIBATh 3HAHWS W3 Pa3IUYHBIX HCTOYHUKOB, CHCTEMAaTH3UPOBATH IMOIyUYEHHYIO
nH(pOpPMAINIO, JaBaTh OIEHKY KOHKPETHOW curyaruu. PopMUpOBaHHE TAaKOTO YMEHHS IPOUCXOIUT B
TEUEHHE BCEro MeproAa OOyueHHsS uepe3 Y4acTHE CTYICHTOB B MPAKTHYECKUX 3aHSITHAX, BBIOJHEHHUE
KOHTPOJIBHBIX 33JaHUI U TECTOB, HAIMCAHNE KYPCOBBIX M BBITYCKHBIX KBAUTN(UKAIIMOHHBIX pa0oT. Ilpu aTom
CPC urpaer pemmaroniyio poJib B X0Ze BCero yueOHOTOo mporecca.

B mporuecce camocTosATEN HONH PabOThl CTYJEHT MPUOOpETaeT HaBBIKM CaMOOPTaHMU3allUuH, CaMOKOHTPOJI,
caMoyIpaBJeHus, caMope(IeKCHM W CTaHOBUTCS AKTHBHBIM CaMOCTOSTEIBHBIM CYOBEKTOM Y4eOHOH
JeSITeTbHOCTH.

@opMBI CAMOCTOATENHHON PaObOTHI CTYACHTOB pa3HO0O0pa3Hbl. OHH BKITIOYAIOT B CE0:

- W3ydYeHHe y4eOHOW, HAYYHOH W METOAMYECKON JHUTEepaTypbl, MaTepUAIOB MEPHUOJUIESCKUX H3IAaHUU C
MIPUBIICYCHUEM DJIEKTPOHHBIX CPEACTB OQHUIMAIBFHONW, CTATUCTHYECKOW, MEPUOJMYECKON W HaydIHOU
nHpOpMaLUH;

- IOJATOTOBKY JIOKJIaJI0B U pedepaToB, HANMCaHNE KYPCOBBIX M BHIITYCKHBIX KBAIH(HUKAIIMOHHBIX paboT;

- ygacTHe B paboTe CcTy/IeHIeCKHX KOH(EePEeHIIHiA, KOMITIEKCHBIX HAYIHBIX UCCIIETOBAHUAX.
CamocTrosiTensHas paboTa MpHOOIIAET CTYJCHTOB K HAYyYHOMY TBOPYECTBY, MMOUCKY W PEIICHHUIO aKTyaJbHBIX
COBpPEMEHHBIX Mpo0IIEeM.

OcHOBHOI (QOpMOIf CaMOCTOSITEIBHOM pPaOOTBl CTYAEHTA SIBISETCS HM3YYEHHE KOHCIEKTa JIeKIHH, WX
JIOTIOJTHEHUE, PEKOMEHJIOBAHHOW JIUTEpPaTyphl, aKTUBHOE y4yacTHE HA MPAKTHYECKHX W CEMHHAPCKUX
3aHATHUSAX.

Yrenue yueOHUKA

Uzyuas matepuan no y4eOHHKY, CIeIyeT MEePEeXOAuTh K CIEIYIOIEMY BOIMPOCY TOIBKO IMOCIE MPaBUIBHOTO
MOHUMAaHUs TIPEABIAYIIETO, MPOU3BOJsA Ha Oymare Bce BBIUMCICHHS (B TOM 4YHCIE M T€, KOTOpPBIC paau
KPaTKOCTH OIYIICHBI B yYeOHUKE) U BBITIONHSS UMEIONIHECS B YUCOHUKE YEPTEXKH.

Ocoboe BHHMaHHE CIEAyeT oOpamaTh Ha ONpPECNICHUE OCHOBHBIX MOHITUH. CTYyIEHT JTOMDKEH MOApOoOHO
pasdupath MpUMEPhI, KOTOPhIC MOSICHAIOT TaKHe ONPEIENICHHs, U YMETh CTPOUTHh AHATOTWYHBIC MPUMEPHI
CaMOCTOSITEIBHO.

HeoOxomumo mMOMHHTH, YTO KaxJash TeopeMa COCTOMT U3 TMPenroyioKeHU U yTBepxkaeHus. Bce
MPENONOKEHHST JODKHBI 00s3aTebHO HMCIONB30BaThCsl B JloKazarenbcTBe. HyXHO 10OMBATBHCS TOYHOTO
MPEJCTABJICHUSI O TOM, B KAKOM MECTE J0Ka3aTelbCTBA HCIOJB30BAHO KAKIOE MPEINONI0KEHHUE TECOPEMBI.
[Tone3Ho cocTaBIATh CXEMBI JJOKA3aTEIBLCTB CIIOKHBIX TeopeM. [IpaBHILHOMY MOHMMAHHUIO MHOTHX TEOpPEM
IOMOraeT pa3dop MPUMEPOB MaTEeMaTHYECKUX OOBEKTOB, OOJIAMArOIIMX M HE 00JaJarolliX CBOMCTBAaMH,
YKa3aHHBIMH B TIPEIMOJIOKCHUAX U YTBEPIKICHHUIX TEOPEM.

[Mpu u3ydeHuHn marepuana 1o y4eOHHKY MOJIE3HO BECTH KOHCIIEKT, B KOTOPBIH PEKOMEH/IYETCSl BIHCHIBATH
ornpeneneHus, GOPMYITHPOBKU TeopeM, GOPMYJIbI, ypaBHEHHUS U T. 1. Ha momnsix KOHCIeKTa clielyeT OTMEYaTh
BOIIPOCHI, BBIZICTICHHBIC CTYIEHTOM ]IS IOTY4EHHs MUCbMEHHON MM YCTHOW KOHCYJIBTAI[MH MPENo/IaBaTelsl.
IMuceMenHOE 0opMIIeHHE paObOTHI CTYACHTA UMEET UCKIIOYUTENILHO BAXKHOE 3HAUCHHE. 3aMUCH B KOHCIIEKTE
JIOJDKHBI OBITh CHIENIaHbl YHCTO, AaKKYPATHO M PACIIONIOKEHBI B OMPE/ICICHHOM Mopsiike. Xopoliee BHEIHEe
oopMiieHHEe KOHCIEKTa MO0 W3YyYCHHOMY MaTepually He TOJbKO MPUYYHUT CTYACHTa K HEOOXOJMMOMY B
paboTe MOpsAKY, HO W TIO3BOJUT €My H30€KaTh MHOTOYMCIIEHHBIX OIIMOOK, KOTOpPhIE MPOUCXOJAT H3-32
HEOPEKHBIX, OECTIOPSJOYHBIX 3aITHCEH.

BbIBO/IBI, TONMYYECHHBIC B BUC (HOPMYJI, PEKOMEHAYETCS B KOHCIIEKTE MOTYSPKUBATH WK 0OBOJUTH PAMKOIA,
YTOOBI TIPU NEPEUNUTHIBAHUN KOHCIIEKTAa OHU BBIIEJSUIMCH W JIy4lle 3alOMHHANINCH. ONBIT MOKa3bIBAa€T, 4TO
MHOTHM CTYJICHTaM MOMOTaeT B pa0dOTe COCTABJIICHUE JIMCTA, COJCPIKAIIETO BaKHEHIINEe ¥ HanboJiee 4acTo
ynotpebnsiemble (GopMylibl Kypca. Takod JUCT HE TOJIBKO MOMOTAaeT 3alOMHUTH (OPMYIBI, HO U MOXET
CIIy>KUTh NTOCTOSIHHBIM CITPAaBOYHUKOM JIJIsl CTYJICHTA.

Camonposepka

[locme w3ydeHusi omnpeneneHHOW TeMbl MO YYeOHHKY ¥ pEHIeHHS JOCTATOYHOTO  KOJIHMYECTBA
COOTBETCTBYIOIIMX 3aJa4 CTYACHTY PEKOMEHIYETCS BOCIPOM3BECTU II0 NaMSTH OIPEIEIICHMS, BBIBOJBI
¢dopmyn, GOpMYIHPOBKM M JIOKa3aTeNbCTBA TeopeM. Bompocsl ansi caMONpoOBEpKH, MMpPHUBEACHHBIE B
HACTOSILEM OCOOMH, JaHbl C IETbI0 IOMOYb CTY/ACHTY B IMOBTOPEHHH, 3aKPEIUICHUU U MIPOBEPKE MPOYHOCTH
YCBOGHHS M3Yy4EHHOTOo Marepuaia. B ciaydae HeoOXOOMMOCTH HaIO €IIe pa3 BHUMATEIbHO pa3o0parhcs B
MaTepuaie yaeOHHKa, peInTh P 3a/1a4.

WNHorga HEmoOCTaTOYHOCTH YCBOEHMsI TOIO MJIM MHOTO BOIpPOCA BBISICHAETCS TOJNBKO IPH H3YYEHUU
JaJbHENIIero MaTepuana. B 3Tom ciyyae Hajjo BEpHYThCS Ha3al U OBTOPUTH IJIOXO YCBOEHHBIN pa3/ie.



1.4 IIpoBeneHue 3aHSITHII B MHTEPAKTUBHOI (hopMe

HHTepakTBHOE 00yUEHHE MPEACTaBISIET COO0H CITOCO0 TMO3HAHMS, OCYIIECTBIIEMEIH B (hopMax COBMECTHOMH
JeATEILHOCTH O0YyYaloNUXCs, T.€. BCE YYACTHUKH 00pa30BaTEIHbHOTO TpoIllecca B3aUMOJICHCTBYIOT JIPYT C
JIPYrOM, COBMECTHO pEIIAl0T IIOCTaBJICHHBIE TPOOJIIEMBbI, MOJICIUPYIOT CHUTyalld, OOMEHHBAIOTCS
nH(oOpMaInel, ONEHUBAIOT JCHCTBUE KOJUIET W CBOE COOCTBEHHOE IOBENICHUE, TIOTPYKAIOTCS B PEalbHYIO
aTMocQepy JeI0BOr0 COTPYIHUYECTBA TI0 pa3peHIeHHI0 TIPOOIeM.

NutepakTuBHas popMa 00yUCHUS pean3yeTcs B BUJIE KOJUICKTUBHBIX PEIICHUIN TBOPUSCKUX 3a/1a4.
KonnekTuBHbBIC pelieHUs TBOpYECKMX 3aaad. [loj TBOpUYSCKMMHM 3aJaHUSIMH TOHMMAIOTCS TaKue Y4YeOHbBIC
3a7aHusl, KOTOpbIe TPeOYIOT OT OOY4YalomIMXCsl HE MPOCTOTO BOCIIPOHM3BOJACTBAa MH(OpMALUK, a TBOPUECTBA,
MOCKOJIBKY 33J[aHusl COJEpXKaT OOJIBIIMK WM MCHBIIMH 3JEMEHT HEHM3BECTHOCTH W HMEIOT HECKOJIBKO
MOJIX0JIOB, HECKOJIBKO METOJIOB PEIICHHUSI.

1.5 Mertoanueckne peKOMEHAANMY MO PEIICHUIO 327124, B TOM YHCJIE JOTMOJHUTEIbHBIX

BaxxupIM KpuTEpHEM YCBOCHHUS TEOPHUH SBIISETCS YMEHHE PEIaTh 3a1a4i Ha IPOHICHHBI MaTepHal.

[Ipu pemennn 3amad HYXKHO OOOCHOBATh KaXKIBIA ITAall PEIICHHUS HCXOJS W3 TEOPETUYECKHUX MOJIOKEHHI
Kypca. Eci cTyaeHT BUAWT HECKOJBKO MyTei pelIeHus, TO OH JOJDKEH CPaBHUTh MX WM BBHIOpATh M3 HHUX
caMblil mydmui. [Toge3Ho 10 Havyana BEIYUCICHUN COCTaBUTh KPATKU IJIaH PELLICHHUS.

Pemenus 3ama4 ¥ MpUMEpOB ClIEIyeT M3jIaraTh MOAPOOHO, BHIYMCICHHUS paclojiaraTb B CTPOTOM MOPSIKE,
OTACJIAA BCIIOMOI'aTCJIBHBIC BBIUYHCIICHUA OT OCHOBHBIX. ‘-IepTencH MOJXHO BBIIIOJIHATL OT PYKH, HO aKKYypPaTHO
U B COOTBETCTBUH C JaHHBIMH YCIOBUSAMH. Eciam deprex TpeOyeT 0co00 TIIATEIHHOTO BBIOIHEHUS
(Hampumep, Tpu TpapUUECKONl TPOBEpPKE pEHIeHHs, ITOJIYYeHHOTO WYTeM BBIYHCICHHN), TO CIEAYeT
MOJIb30BATHCS IMHEHKOM, TPAHCTIOPTHUPOM, JIEKAJIOM M YKa3bIBaTh MacIITad.

Pemenue kaxoi 3amaydl JOJDKHO JOBOIUTHCS JO OTBETa, TPEOYEeMOIo YCIOBHEM, M 1O BO3MOXXHOCTH B
o0I1IeM BHJIE ¢ BBIBOJOM (HOPMYIIBL. 3aTeM B MOTYYEHHYIO (POPMYITY MOJICTABISIOT YHCIOBbIC 3HAUCHHUSL.

B MPOMEIKYTOUYHBIX BBIYHUCIICHUAX HE CJICAYCT BBOAUTH HpI/I6J'II/DKCHHI)IC 3HA4YCHUA KOpHCfI, qyucia 77 U T. II.
[TomyueHHBI OTBET CIEAYyeT MPOBEPATh CIIOCOOAMM, BBITCKAIOIIMMHU M3 CYIIECTBA JaHHOHW 3amauu. Eciw,
HaImpuMep, pelaiach 3ajada ¢ KOHKPETHBIM (DU3MUECKUM HIIM TEOMETPUUECKUM COJICPIKAaHUEM, TO TIOJIE3HO,
MIpeKJe BCEro, MPOBEPUTH Pa3MEPHOCTH IMOJIydeHHOro oTBeTa. [lone3Ho Takxke, ecid BO3MOXKHO, PEIINTh
3a/1a4y HECKOJIBKUMHU CIIOCO0aMH U CPaBHUTH TOIYYCHHBIE PE3yIbTaTHI.

Pemrenne 3amay ompenenieHHOTO THIA HYKHO NPOJODKATh A0 MPHOOPETEHHs TBEPAbIX HAaBHIKOB B HX
pEIICHUH.

Iepen pemienweM 3amavd JODKHO OBITH TMOJHOCTBIO TPHBENCHO e ycioBue. CaMo pEIIeHHE ClleayeT
COIIPOBOXKIAATh HCO6XOIII/IMBIMI/I pacu€TaMu U NOACHCHHUAMU C YKAa3aHUCM IIPHUMCHACMBIX q)OpMYJ], aHaJIn30M
Y BBIBOJIAML.

PaGora momxna OBITH OGOpMIIEHAa aKKypaTHO, HamvcaHa pa30opuyMBO 0e3 IMOMApOK, 3a4epKUBaHUN U
COKpAIIEHHUH CIIOB.

1.6 MeTtoauueckue yKa3aHus M0 MOAT0TOBKE K PelIEHUI0 KeiiCOB — MPAKTHYECKUX CUTYaIMii

Keiic (B mepeBome ¢ aHri. — ciay4aid) mpexactaBisieT coOoi MPOOJIEMHYIO CHUTYalHIO, IpelaraeMylo
CTYIGHTaM B KauecTBE 3a/1a4M JJIsl aHaInW3a M NoucKa peuieHrs. OObIYHO KEHC COIEPKHUT CXeMaTHYECKOe
CIIOBECHOE ONMCAaHWE CHUTyallMM, CTAaTHCTUYECKHE [aHHBbIE, a TAaKK€ MHEHHUS M CYXIEHHS O CHUTYyalusX,
KOTOpBIE TPYAHO Tpeacka3aTh WM W3MepHUTh. Kelc, 0XBaThIBaeT Takue BUABI PEUYEBOM NEATEIbHOCTH KaK
YTEHHE, TOBOPEHHE U MICHMO.
Keiicbl HarmsgHO IEMOHCTPUPYIOT, KaK Ha MPaKTHKE NpPUMEHSETCS TeopeThdeckuil martepuan. JlaHHBIHN
MaTepHual HeoOXO UM JIJIsl OOCYKIIEHHS TpeJlaraeMbIX TeM, HAllPABICHHBIX Ha pa3BUTHE HABBIKOB OOIICHHMS
Y TIOBBIIIEHUSI NPO(ECCHOHAIBHON KOMITETEHIIMM. 3a4acTyl0 B KeHcaxX HET SICHOTO pelIeHHs NPoOieMbl U
JOCTaTOYHOr0 KOJIMYecTBa HH(OpMAILUH.
AHanus kelica JOJDKEH OCYIECTBIATHCS B ONPEAETIEHHOM MOCIIEJ0BATENbHOCTH:

- Beinenenue mpobiaemsl.

- [Nouck ¢axToB 10 TaHHOH MpobIIEME.

- PaccMoTpenme anpTepHATHBHBIX PEIICHHH.

- Be1bop 060CHOBaHHOTO peLIeHHSI.

1.7 MeToauyeckue peKOMEHIANMHU MO BHIMOJHEHUIO JOMAIITHUX M HHAMBUAYAJBHBIX 3a1aHUIl

JomatHue 3a1aHusl o0 Kypcy BBIIOJHSIOTCS 00YHYaIOMIMMHUCS CaMOCTOSITENILHO B OTACIBHON TETpaau Wi B
TETpaau A NPAKTUYECKUX 3aHATHI.

JloMamHue 3amaHus OPHEHTHPOBAHBI Ha 3aKpEIJIEHHE TEOPETUYECKOro MaTepuana, M3Yy4eHHOTO B XOJe
JIEKMOHHOTO 3aHATHS U OTPAOOTaHHOTO HAa MPAKTUUECKHUX 3aHATHUX M0 KAKIOH TeMe Kypca.

[Ipu BBITTONTHEHUH TOMAIITHETO 33JaHusI 00YYaroIUKCs JODKEH MOBTOPUTH TEOPETHUECKUN MaTepral JIEKIIUU
10 1IaHHOHM TeMe; pa300paTh 3aJjaHus, BBIOJHEHHbIE HA IPAKTUYECKOM 3aHATHU; 3allUcaTh YCJIOBHUE 3a/laHUs



B TETpajb; MOJHO W C OOOCHOBAHWEM JCHUCTBHHA BBINIOJHHUTH PEIICHHE 3aJIaHWN; TP HEOOXOIUMOCTU
MIPUBECTH HEOOXOAUMBIC YTOUHEHHSI ((hOPMYIIBI, TEOPEMBI, YTBEPKICHHS), HA OCHOBE KOTOPBIX IMPOBOIMIOCH
pEIICHNE; 3aITUCaTh OTBET WIX BHIBO/.

Bce wHAMBHIyanbHBIE 3a/aHHS HEOOXOJAMMO 3allMTHTh B YCTHOW (opMe, OTBETHMB Ha BOMPOCHI
MPEeTo/IaBaTels MO BHITOIHEHUIO 3a/IaHUH U 000CHOBAHUIO TIPUBEICHHOTO PEIICHHUS.

1.8 MeTtoanueckne peKOMEHIAMH MO MOATOTOBKE K ¢/1aue KOJIJIOKBAYMa

KonnokxBuym mpoBoANTCS MO TEOPETUYECKON YaCTH Kypca U COCTOUT U3 HECKOJIBKUX 3TaIOB.

1 Oramn. YCcTHBIN onpoc MO ONpeAeIeHUSIM.

Bce ompenenenus Heo6XoaUMO 3HaTh Hau3ycTh. Kaxgoe BepHO chopMyIHpoBaHHOE onpeaenaeHue — 1 6amt.
Heo6xonumo HaOpaTh MakcuMyMm — 3 Oaiia, MUHUMYM — 2 Oaa.

Ecnu oOyuaromuiicss He CpaBWICS C AaHHBIM 3TalloM, TO MPONOJDKAET OCBaMBaTh YUEOHYIO IUCLMIUIMHY
CaMOCTOSITEIBHO JI0 CIIEAYIOIEH MOMBITKH.

Banner (2 wnm 3), modydeHHblE 3a TEpBBIH OTall, MOTYT COXPaHATBCS 1O CJEAyIoUled Mepecaadn
KOJJIOKBUYMa.

2 Otamn. YCTHBIN BOIPOC € Pa3BEPHYTHIM OTBETOM.

[Ipn moaroroBke k OTBEeTYy Ha Bompoc (B TeueHne 20 MHUHYT) CUMTAETCS AONYCTUMBIM HCIOJb30BaHHUE
COOCTBEHHOPYYHO HAIMMCAHHOTO KOHCIIEKTa, 3amuceil. Vcnoip30BaHME MHBIX MaTepHaloB W TEXHHUUYECKHX
CPEZACTB SIBJISICTCS] HAPYIIEHUEM IIPABUJ M JOCTATOUHBIM YCIOBHEM JUISl TOTO, YTOOBI KOJJIOKBUYM CUMTATh HE
CIaHHBIM M 00YYAaIOLINICS MPOJOIKAET OCBAUBATH AUCLHUIIMHY CAMOCTOSATENBHO 10 CIEAYIOIEH OIBITKH.
Bo Bpems oTBeTa npenogaBaTesno 00y4Jaronuics MOXKeT BECTU KaKHUe-T100 3allucy Ha YUCTOM JIUCTe OyMar.
MakcumanbHOe KOJIMYECTBO OajUIoB 3a OTBET Ha BONpOC OOydaromuiics IOJydaeT, €CIU JaHbl BCe
ornpeeNeHus, cHOPMYIUPOBAHbl M JOKa3aHbl YTBEPXKACHUS, MPUBEACHBI MPUMEPHI W KOHTPIPUMEDHI, U
MUHHMMAJIbHOE — €CJIM JaHbl BCE ONpeaeneHus, chOpMyIMpOBaHbl YTBEPKACHHSI, JOKA3aTeILCTBA IPUBEICHBI,
HO TOJIBKO Ha YPOBHE HJEH.

1.9 MeToanecKne PCKOMEHAAUUH 110 BBINMOJHECHUIO KOHTPOJBbHBIX paﬁoT

KonTponbHbIE paboOTH MO AaHHON AMCUWIUIMHE BBITOJIHSIOTCS B OTIAENBHBIX TETPAIsSX ISl KOHTPOJIBHBIX
paboT WK Ha OTNENBHBIX JIMCTaX, KOTOPBIX XPaHATCS Yy MPEToAaBaTels; B HAX K€ 00yJaromIniiCs BHITIOIHSICT
paboTy Haj JONMYyIICHHBIMU OIMMOKAMH B Cjy4yae HEYIOBJICTBOPUTEIBHOTO BBHIMIOJIHECHUS KOHTPOJIBHOMN
PpabOThI WK JOMOJHUTEIBHOE 3aJaHKe JJIs JOIMyCKa K Iepeciaye KOHTPOJIbHO! paboThI.

KonTponbHas pabota cuntaeTcs 3a4TeHHOH, €CIIH MTPAaBIIILHO BEITIOJTHEHO He MeHee 60% 3amaHuii.

3amaHuss KOHTPOJIBHOW paOOTHI BBIMTOIHSIIOTCS aKKYPAaTHO, TIOCIIEI0BATEIHbHO, 000OCHOBAHUE PEIICHHUS W OTBET
00s13aTEJIbHBI B KAXKJIOM 3aJaHHUH.

[Ipu Hanucanuu pabOTHI MOKHO MCIIOIB30BaTh YEPHOBUK.

[Ipu BBITONTHEHUN KOHTPOJIBHBIX pabOT HE JIOMYCKAeTCs MCIOIh30BaHHE MOOWIBHBIX YCTPOMCTB, TaPKETOB,
KaIIbKYJIATOPOB, YI€OHOU JIUTEPATYPHI.

1.10 MeToauueckne peKOMEeHAANMH M0 BHIMOJTHEHHIO TECTa, B TOM YHCJIe HTOTOBOT0

WToroBelii TECT MPOBOAUTCS B BUJE€ KOMIIBIOTEPHOTO TECTUPOBAHUSL.

Jia ycrenrHoro MpOXOXKACHUS WTOTOBOTO TECTa OOydaroluecs B PEXHME CaMOIMOJITOTOBKH BBITIOJTHSIOT
3aJIaHAS TTOATOTOBUTEIBHEIX TECTOB.

CrnoxxHble 3a7aHUs, BCTpEYaeMbI€ B TECTaX, CTYACHTHI MOTYT BEHITIOJNHATH HA TPYIIIOBBIX UM WHIWBHUIYATBHBIX
KOHCYJIbTAIIUAX TI0 MPEJIMETY.

[lepen npoxoxkaeHWeM TecTa OOYUYAIOUIUICS JODKEH MOBTOPHUTH BECh TCOPETUYCCKUH W MPAKTHUSCKUH
MaTepuaj Kypca, BBIydYUTh OCHOBHBIE (DOPMYIIBI, OIPEACIICHHUS, YTBEPKIACHHUS U TEOPEMBbI, 3HaTh CIIOCOOBI U
METOJBI PEIICHUS KIIFOUEBbIX 3aJaHuil Kypca.

1.11 MeToanyeckue peKOMeHIALMH MO MOATOTOBKE K caye 3a4eTa

3adeT OCYILIECTBISETCS B paMKaxX 3aBEpLICHUS U3yYECHUS JUCLUIUIMHBI U MO3BOJISET ONPECIUTh KaueCTBO
YCBOGHUS M3yYEHHOT'O MaTepralia, a TAK)Ke CTeIIeHb CPOPMUPOBAHHOCTH KOMITETSHIINH.

CryneHTsl 00s3aHBI CIaBaTh 3a4eT B CTPOTOM COOTBETCTBUH C YTBEPXKICHHBIMH YYEOHBIMH IUTAHAMH,
pa3paboTaHHBIMH COTIIACHO 00pa30BaTEILHBIM CTAHIAPTaM BBICIIIETO 0Opa30BaHMUSL.

[To mamHOW AWCHUIUIMHE 3a4eT MPUHUMAETCS I10 MPAKTHYCCKOW YacTH Kypca. 3ajaHus, mpejyiaraeMble Ha
3a4eTe, COOTBETCTBYIOT OIIEHOYHBIM CpEACTBAM [UISI TMPOMEXKYTOYHOM aTTeCTalid OO0yJaromuXcs 10
MpEIMETY.

CryneHT 00s513aH HE TOJBKO MPEACTABUTH MPABUIHHO BBITOJIHEHHBIE 33aHUS, HO U 3aIUTUTH CBOE PEIICHHUE.
[IpenonaBatento npeaoCTaBIsAETCS MPABO 331aBaTh CTYASHTaM BOIPOCHI IO PELUICHUIO 3aIaHUN MTPaAKTUYECKOM
YacTH C LENBIO BBISIBIICHUS TIyOWHBI MOHMMAaHUS W3YYCHHOTO MaTepHialia U CTEICHU CaMOCTOSITCIHbHOCTH
BBITIOJTHCHMS 3aJIaHUM.



[Ipu siBKe Ha 3a4eT CTYICHTHI O0s3aHBI UMETHh NMPHU ceOe 3aYETHYI0 KHIKKY, KOTOPYIO OHH IPEXbSIBISIIOT
MIpPeToAaBaTelio B Havale 3a4era.
PexomenayeTcst mpu MOATOTOBKE K 3a4eTy OMUPATHCS Ha CIEeIYIOMINN TUTaH:

1. TloBTOPUTH TEOPETUIECKYIO YACTh Kypca.

2. Tlocne paboOThI Ha/K TEOPHUEH HEOOXOIMMO OTBETUTH HA BOPOCHI JIJISI CAMOKOHTPOJIS.

3. TIoBTOpHTH METOJIBI, CIOCOOBI M TIPUEMBI PEIICHHUS 3a]ja4d 110 BCEM TeMaM Kypca, OMHpasch Ha 3ajaHusl,

KOTOpBIE PEIIANCh Ha MPAKTHUYECKUX 3aHATUAX U PEUTaraiuch ISl CAaMOCTOSTENEHOW paboTHI.
4. PemuTh TUTIOBBIE 33/IaHUS TI0 JAHHOH TEMe.

1.12 MeTtoanyeckne peKOMeHIAUH 10 MOATOTOBKE K cavye IK3aMeHa

DK3aMeH OCYIIECTBIIICTCS B paMKax 3aBEpIICHUS U3yUeHUS JUCIUIUIMHEI (MOIYJISI) U MO3BOJISET ONPEACTUTh

KaueCTBO YCBOCHUS M3YYCHHOTO MaTepHualla, a TAaKXkKe CTEIeHb C(DOPMUPOBAHHOCTH KOMIICTCHITUH.

CryneHThl 0053aHBI CIaBaTh SK3aMEH B CTPOIOM COOTBETCTBUU C YTBEPXKIACHHBIMHM yUYeOHBIMH IUTaHAMH,

pa3paboTaHHBIMHU COTIACHO 00Pa30BATENbHBIM CTaHAAPTAM BBICIIETO 0OpPa30BaHMUA.

[To maHHO¥ MUCIUITIMHE SK3aMEH MPUHAMACTCS 10 OMIIeTaM, COCPIKaIINM JBa BOIpoca. JK3aMeHAIIHOHHbIC

OWIIeTHI YTBEPXKIAIOTCS Ha 3aceqaHnny Kadeapsbl.

JK3aMeHaTopy MPEIOCTaBIISETCS MPABO 3a/1aBaTh CTYJCHTaM BONPOCHI B paMKax OWieTa, a Takke, TOMHMO

TEOPETUIECKUX BOIPOCOB, MPEJIaraTh 3aJa4H MPaKTUKO-OPUECHTHPOBAHHOMN HAMPaBICHHOCTH MO MPOrpamMme

JAHHOTO Kypca.

IIpu sBKE Ha K3aMeEH CTYJCHTHI 00s3aHbI UMETh MpPU ceOc 3aUETHYIO KHIDKKY, KOTOPYIO OHH MPEIbSBISIFOT

9K3aMEHATOPY B HaYaJe SK3aMeHa.

PexomeHayeTcs ipu MOATOTOBKE K 9K3aMEHY OMUPATHLCS HA CICTYFOIHIA TUIaH:

a. TIpocMoTpeTh mporpaMMmy Kypca, C IEIbI0 BBISBICHHUS HanOoyee MpoOIEeMHBIX TEM, BOIMPOCOB, KOTOPHIE
MOT'YT BBI3BaTh TPYAHOCTH IIPU ITIOATOTOBKE K DK3aMEHY.

b. TeMbl HCO6XOI[I/IMO H3y4daThb MMOCJICA0BATCIIbHO, BHUMATCILHO o6pau1a${ BHUMAHUC HAa OIMCAHUC BOIIPOCOB,
KOTOPBIC PACKPBIBAIOT e¢ cojiepkanne. HaunHaTh HEOOXOJUMO C TIEPBOU TEMBI.

c. Ilocme paGoThl Haa MEPBOM TeMON HEOOXOJUMO OTBETHTH Ha BOIPOCHI I CAMOKOHTPOJIS U PEIIUTh
3aganus K Hel. [Ipu sToM i 3PPEeKTHBHOTO 3aKperieHuss WHPOPMALUKN PEIlnTh 3aaHusl EepPBBIH pa3
nydiie 6e3 UCIOb30BaHUs YUCOHBIX MATEPUAIIOB, BTOPOU pa3 ¢ MX UCIOJIb30BAHUEM.

Ili1anbl IPaKTHYECKUX 3AHATHI

Tema 1: BBegenne B MaTeMaTHUYeCKHHA aHAJIH3

ILnan

1. MuoxectBo. Onepaunn Hag MHOXecTBaMH. OTOOpaKeHNsT MHOXKECTB U MX BHUIBL.

2. BemectBeHHbIe yncia. CBOMCTBO MOJHOTHI MHOKECTBA BEILIECTBEHHBIX YHCEIL.

3. Jlemmbl 00 OTHEIMMOCTH MHOXECTB, O CHCTEME BIIOXKEHHBIX OTPE3KOB U IOCIEI0BATEIBHOCTH
CTSITUBAIOIIUXCS OTPE3KOB.

4. Meron mareMaTnieckoi HHIyKIMHA. buaom HetoToHa 1 HepaBeHcTBO bepHyrum.

5. OYHKIHH.

6. YucnoBele mocnenoBaTelbHOCTH. beckoHeYyHO Malible U OECKOHEYHO OOJBIINE MOCIIEA0BATEIBHOCTH U HX
cBoticTBa. IIpenen nocnenoBatensHOCTH. CBOWCTBA CXOASAIIMXCS OCIEAOBATEILHOCTEH.

7. Teopemsl 0 mpeznenax CyMMBbI, pa3HOCTH, IPOU3BEACHHUS, YacTHOTO. [IpenebHbIi nepexo] B HepaBeHCTBaX.

8. MoHoTOHHBIE TIOCeI0BaTeIbHOCTH. Teopema Beitepiurpacca. Huco «e» u nmocTosiHHas Diepa.

9. Teopema bonbuano-Beifepmirpacca o0  CymIECTBOBAaHMM  YacTUYHOIO IIpefesia Yy  OrpaHUYeHHOH
[IOCJIEZI0BATENBHOCTH.

10. Kputepuii Komu yist CXOTUMOCTH TIOCIEA0BATEIIHHOCTH.

11. MonsaTHE MIpe/iena YNCIOBON QYHKIMH (onpeeNieHns 0ToOpaxeHus, PyHKIMH, TTIPOKOIOTOH 8- OKPECTHOCTH,
npenena o Kommwm u no ['efine).

12. baza mHuoxectB. [lpemen ¢ynkumu mo 6asze. CpoiictBa mpenenoB (pynkuuu 1o 6ase. Kpurepmii Korm
CyIIleCTBOBaHMS Npezena GyHKuu mo 6ase.

13. DkBHBaJIEHTHOCTh oOmpeeneHnit cxonumoctu 1o Komm w mo [efine. Teopembl 0 mpejpene CIIOKHOM
¢ynkuun. [opsinok 6eckoHEUHO Manon (QYHKIHIH.

14. CeoiicTBa (yHKIMIA, HEMPEPHIBHLIX B ToUKe. HenpeppiBHOCTE GyHKImit y=a*, y=sinx.

15. HenpepbIBHOCTD 37IeMEHTapHBIX (DYHKIHH.

16. 3ameyvarebpHbIE IPEIEIHI.

17. HenpepbiBHOCTh (DYHKIIMM Ha MHOXecTBe (OomnpezieieHus (YHKIUHM, HENpPEephIBHOW HAa MHOXKECTBE, Ha

OTpe3Ke, HEeyOBIBAIOIICH, HEBO3PACTAIOIICH, CTPOr0 BO3PACTAOIIEH, CTPOro yOBIBaoIIeH, MOHOTOHHOH
(hyHKIMH, OTIpeieTICHHe TOYEK pa3phiBa, Teopema 1 (0 ToUkax pa3phiBa MOHOTOHHOW (DYHKITUU HA OTPE3KeE)).



18. OO1ue cBoiicTBa PyHKIIMI, HEIPEPHIBHBIX HAa OTPE3Ke (Teopema 00 oOpalieHud (GyHKIIMU B HYJIb, TEOPEMa O
MPOMEXYTOYHOM 3HAYE€HHH HETIPEPHIBHOM (PyHKINH, TeopeMa 00 OrpaHHuCHHOCTH HENPEPBHIBHON (QYHKINH,
TeopeMa O JOCTHKCHUHU HENPEpbIBHOH (PyHKIIMEH TOUHBIX BEpXHEH U HW)KHEH rpaHeid).

19.IToHsATHE paBHOMEPHOM HEIPEPHIBHOCTH.

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

Bomnpocs! Aj1st caMOKOHTPOJISA:

Chopmynupyiite omnpeenenue mpeaena mocie[0BaTeIbHOCTH.

MoryT 11 4IeHBI TOCIeA0BATENIbHOCTH OBITh PABHBIMH €€ MPeaemy?

MoxeT 11 0JJHa ¥ Ta K€ MOCIIeI0BaTeIbHOCTh UMETh JBa PA3IUUHBIX Mpeena?

CdhopmynupyiiTe onpeeneHne OrpaHHYeHHON MOCIeI0BATEILHOCTH.

MoskeT i HeorpaHUYEHHas MOCIeI0BATEIbHOCTh HMETh TIpeesn?

ChopmynupyiiTe onpeneneHne 6ECKOHEYHO MAIOH MOCIe0BATENFHOCTH.

ChopmynupyiiTe U AOKQKHUTE TEOPEMBI O CyMMe OECKOHEYHO MalbIX MOCIEAOBaTeIbHOCTEH H O
MIPOM3BEIEHUH OTPaHIMYEHHOHN TOCIEI0BATETFHOCTH Ha OECKOHETHO MAITYIO.

8. Kakwue mocnenoBaTeIbHOCTH HA3bIBAIOTCS YKBUBAICHTHBIMH?

Nook~wdE

. 8n°—n+4
9. Kakyro TeopeMy MOKHO MCIIOJIb30BaTh IIPU BEIYKCIEHUH peaena [im — 7

n-= 2N +n—4
10.Chopmynupyiite onpeseneHue 0eCKOHEUHO OOJIBIION MOCIEA0BATEIEHOCTH.
11.MoxeT 11 OECKOHEUHO 0OJIbINas IOCICI0BATSILHOCTD OBITh OTPaHHYEHHON ?
12.Kakue nocnenoBaTeaIbHOCTH Ha3bIBAIOTCS MOHOTOHHBIMU?

n

13.Yemy pasen npeznen lim| 1+— | ?

n—oo n
14.Yrto ucnonb3yeTcst pu 000CHOBAHHWH CYIIECTBOBAHHS 3TOTO Mpeesna?
15.Cdopmynupyiite onpesenenue npeaena Gpynkuun | (X) mpu X —>+00, X ——00, X —>00.

16.Cdopmynupyiite onpeaeneHue orpaHudeHHocTd QyHkuun | (X) Ha E, mpuX — 400, npu X —> —o0, mpu

X—> 0,
17. ChopmynmupyiiTe ompeneneHnss aCUMNOTOT Tpaduka (YHKIMH MPaBOW, JEBOH, ABYCTOPOHHEH, HAKIIOHHOM,
TOPU30HTAIBHOM.

18. Copmynupyiite onpenenenus npeaeios Gpynxiuu | (X) B TOYKE X, OJHOCTOPOHHHUX (CJI€Ba U CIIPaBa) U

JIBYCTOPOHHETO.
19.Kak cBsi3aHbI OTHOCTOPOHHHE U JBYCTOPOHHUHN Mpenesbl?

o1
20.CymectByeT 11 Ilrrgsm—?

X—> X
21.ChopmynupyiiTe TEOPEMBI O IEPEXO/Ie K Mpe/iey B HEPaBEHCTBAX M O MpeJielie MPOMEKYTOYHOH HYHKIIHUH.
22.Kakue rpezesbl Ha3bIBalOT 3aMedaTeIbHBIMU?
23.ChopmynupyiiTe omnpeaeiacHuss OSCKOHEUHO OOJbIION (PYHKIHMH, OSCKOHEUHO OOJIBIION MOJ0XKHUTEILHOM,
0eCKOHEYHO OOJBINON OTPUIATETHHOM.
24 Yem oTnm4aeTcsl KOHEYHBIN 1 OECKOHEYHBIN mpeessl GyHKIn?

25.Kaxk cBszano cymecrsopanue lim f (X) ¢ cymecrBoBanuem lim f (X) u lim f (X) ?
X—>+00

X—0 X—>—00

26.ChopmynupyiiTe onpeneneHne BepTUKaIbHON acUMITOTH yHKIuH. OxapakTepu3yiTe noseaeHne rpaduka
(yHKINY BOJIM3H BEPTUKAILHOW aCUMIITOTHI.

27.ChopmynupyiiTe onpeieliecHre HeTTPEePhIBHOCTH (DYHKIIMU B TOUKE H YCIOBUS HEMIPEPHIBHOCTH.

28.Moxet 1 (pyHKIHMS, HEIPEPhIBHAS B TOUKE, HE UMETh Mpeiena B 3Tol Touke?

29.Moxert 11 QyHKIHS, HE OTIpeJielieHHAas] B HEKOTOPOU TOUKeE, OBITh HEMPEPHIBHOM B 3TOW TOUKe?

30.TTepeunciuTe BUIBI TOYEK pa3pbiBa U COOTBETCTBYIOIIME UM YCIIOBHSI.

31.Chopmynupyiite TeopeMy 0 epexojie K Mpeeiry Mo 3HaKOM HEeNPEpbIBHON (QyHKIHU.

32.Kakue QyHKIUM Ha3bIBalOTCS d3JeMeHTapHbIMH? C MOMONIBI0 KaKUX TEOPEM YCTAaHABIMBACTCS HX
HEMPEPBIBHOCTH?

33.Mosker mu pynkuus | (X) OBITh TOJIO)KUTENILHON B TOYKE X, M OTPHLATEIBHON BO BCEX OCTAJBHBIX TOUKAX

ee 00JIacTH oIpeIeTIeHUSL.

34.Crnenyet 11 M3 HENPEPHIBHOCTH (PYHKIMH B TOYKE HENPEPHIBHOCTH (DYHKIIUKM B 3TOW TOUYKE CIlieBa U cripaBa?
Bepno nu obpatnoe?

35.Chopmynupyiite onpenencHne GyHKIUH, HEIPEPHIBHON Ha OTPE3KE.

36.Ilepeuncnure cBONCTBA PYHKIINH, HEIPEPHIBHBIX HAa OTPE3KE.



37.ChopmynupyiiTe onpeeNicHus HanOOJIBIIET0 U HAMMEHBIIIETO 3HaUCHUN (DYHKITUH Ha OTPE3KE.
38.1350xuTe CyTh METOJIa TOJIOBUHHOTO JICIEHUS JUIS PEIICHUS YpPaBHCHUSI.

39.Cdopmynupyiite onpezeneHre 6eCKOHEYHO Mol GpyHKIMH. YTO OHO 03HAYACT HA A3BIKE « € — O ?
40. B uem 3axiro4aeTcs JOKaIbHBINA XapakTep OECKOHEYHON MaIocTu?

41.Yt0 MOXHO CKa3aTh O MPOU3BECHIH OECKOHEUHO MO (PYHKITNU Ha OTPAaHUICHHYIO?
42.ChopmynupyiiTe TeopeMy 0 BUJC NpecTaBIeHUs QYHKIIUN, AMEIOIIEH mpeer.
43.ChopMyaupyiTe TEOPEMBI O CBA3H MKy OCCKOHEUHO MAIBIMU M OECKOHEYHO OOJIBITUMHE (DYHKITUSIMH.
44 Kak cpaBHUBaIOT OECKOHEYHO MaJIbie (DYHKITHH?

45.Y9T0 03HaYaeT CUMBOJI O («0» MaJCHBKOE)?

46.Kakne OeckoHeYHO Maibie (P)YHKIIUH HA3bIBAIOTCS SKBUBAICHTHBIMH?

47.Kak uCTIoNb3yI0TCs SKBUBaJICHTHBIE OECKOHEYHO Malible ()YHKLUH [TPU BBIYUCICHUH MIPEeoB?
48.YTo MOXHO CKa3aTh O PA3HOCTH JIBYX SKBUBAICHTHBIX OCCKOHEYHO MANBIX (YHKITHIA?

49.Kakue GopMyIbl Ha3bIBAIOTCS ACHMITTOTHYECKIMHU?

50.Kak ucnonp3yroTcss acMMOTOTHYECKHE POPMYJIIBI IPY BBIYHUCICHUH MTPEAesoB?

IIpumep keiic-3agaHus 1 KOJJIEKTUBHOIO PellIeHUS:

X npux<l

3anaua. Jlana pynxius f (X) = :
2 npux>1

| nox3anaua. Jloxasarb, 4To QYHKUMS HE SBISCTCS HEMPEPBHIBHOMU B Touke X, =1.
Il mox3amaua. Jlokaszars, uro QyHKIIMS HEMPEPhIBHA CICBa B STOW TOYKE.
111 moxzanaua. Iloctpouts rpaduk pynkiuu f (X) .

3agaHus I CAMOCTOATEIbHOI padoThI:

X—3
(x—3)(x-5)

2. Haiitu cnoxnbie pynkmuu f ogu gof ,ecim f (X) =x3, g (X) = «/;

+log, (x-1), f(x)=x—6+

1. Haiiti o6nacTs onpenenenus Gpynxuuii: f (X) =

1
N/

3. Ioctpouts rpaduk pyukiuu f (X) = x% + 2X u 3armcars cBoiicTBa byHKIUH.

4. Haiitu npenensr:

—92%2 : 2 2
2 lim 5+>; 2X 6) lim 1- x/ S|n8x’ D Iim2x2 11x+5’ N 22x +3 |
x—0 X7+ 3 x—0 x—>0 3x x5 3x° —14x -5 x—0 Qx° +4x -1
2 _ 3 _
o lim X 4 )“m(i_Lj’ § lim8E XX X2 15X
x>0 Qx2 — 2x x5\ X—=5 x°-25 x>0 X' 43 x—0 3x x=0 Sjn 4X

Tema 2: Inddepenunanbroe ucuncieHue GyHKUUH OJHOM MepeMeHHOI

ILnan

1. Tlpupamenue ¢pynkuuu. Anddepennpan u npon3BoaHas QyHKIIH.

2. T'eomeTprYecKuil 1 MEXaHUYECKHI CMBIC]T POU3BOTHOM.

3. CBsa3pb nousaTHil AupHepeHIpyEeMOCTH U HEIIPEPBIBHOCTH (DYHKLINH.

4. OpHOocTOpOHHUE MpOoN3BOJHbIE. [nddhepeHmpoBaHye CI0KHON QYHKIUH.

5. Teopema o mnpousBogHOW 0OpaTHOH (YHKIUHK, TeopeMa 00 WHBAapUAHTHOCTH (OPMBI TIEPBOTO

muddepenuunana.

[IpaBuna quddepenuuposanust. [IponsBoaHbIe SIeMEHTAPHBIX (QYHKIHUH.

[IpownsBoanbie BeIcIMX TOpsiakoB. Dopmyina JleroHmIa.

Huddepenuunanst BICIINX TOPSIKOB.

. IlpousBoanas ¢pyHKIUH, 3a7aHHON TAPaMETPUIECKH.

10 [IpousBoaHast PyHKIIMH, 3aJaHHOM HESBHO.

11.Bo3pacranue u yobiBanue QpyHKIMA B TOUKe. JIokanbHbIe SKcTpeMyMbl. Teopemsl Porurst, Ko u Jlarpanka.

12.CnencrBus u3 Teopemsl Jlarpanxa.

13.Toukn HecOOCTBEHHOTO JOKAIBHOTO 3KcTpeMyMa, Teopema Depma, Teopema 00 oOpalieHHH B HYJIb
MIPOM3BOTHOM, TEOpEMa O HEBO3MOXKHOCTH JIJIsl IPOU3BOHON MMETh TOUYKH pa3pbiBa MEPBOTO POJIA, CIEICTBHIE
(Teopema JlapOy), GecKOHEUHBIE TPON3BOIHBIE.

14.PackpriTie HeonpeaenenHoctel. [pasuo Jlonurans.

15.JlokanpHas ¢popmyia Tetnopa. @opmyna Teitopa ¢ 0cTaTOYHBIM WICHOM B 0011 hopme.

16.ITpumenenne Gpopmyiibl Telinopa K HEKOTOPBIM (QYHKIIHSM.

17.MccnenoBanue GyHKUIMI ¢ TOMOIIBIO TPOU3BOJHBIX. DKCTPEMAaIbHbBIE TOUKH.

18.locTaTouHble yCIOBHS AOCTIKEHUS (PyHKIMEH JIOKATBHOTO SKCTPEMyMa B 33/IaHHOH TOUKE.

©ooNo®



19.Beinyki0cTh. Y CI0BHS BhITYKI0CTH GyHKIMU. ToukH nmeperuda. Y cioBus neperuoa.
20.0061mas cxema noctpoeHus rpaduka GyHKIuU. MHTEpioaupoBaHue.

Jurepatypa: [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].

Bonpochk! 1J11 CAMOKOHTPOJISA:
1. Chopmynupyiite onpeseaeHue npou3soaHoi pynkuun f (X) B TOYKE X .

2. Chopmynupyiite onpesenenue KacaTenbHoil k rpaduky gpynxiuu Y = f (X) B Touke M, (XO; f (XO )) .

3. Hammmmre ypaBHeHHE KacaTelbHOU K rpaduky QyHKIUU Y = X +2X B TOUKe M, (1; 3) .

4. Chopmynupyiite U TOKaKHUTE TEOPEMY O HEOOXOANMOM YCIIOBHH CYIIECTBOBAHISI MPOU3BOJHON B 3aJaHHOM
TOYKE.

5. Mycts pynkums f (X) MMeET NTPOU3BOAHYIO B TOUKE X, a pyHKIMA ( (X) HE UMeEeT NPOU3BOAHOM B TOUKE
X, . UTO MOXHO CKa3aTh O CYIECTBOBAHUU MTPOU3BOJHON y (QyHKIUH F (X) =f (X) +0 (X) B TOUKe X, ?

6. Cdopmynupyiite onpenenenue nupdepeHuupyeMocTd pyHKIUM B TOUKE X, .

7. Uro naswpiBaetca qudepenuanom gpynkuuu Y = f (X) B 33/1aHHOI Touke X, ?

8. byner nu ¢pyHkuus Y = |X| muddepenuupyeMoii GpyHKIueH s Bcex X € (—oo; +oo) ?

9. MoHO 71 yTBEpXKAaTh, 9To quddepeHimpyemMas Ha HHTepBaje (a, b) (yHKITHSI HETIpephIBHA HA 3TOM

unTepBaie? BepHo mu o6paTtHoe yTBEpKACHHE?
10.ChopmynupyiiTe u JOKKUTE TEOPEMY O POU3BOTHON CIIOKHON (PyHKITHH.
11.ChopmynupyiiTe u JOKaKUTE TEOPEMY O CYIIECTBOBAaHUH MTPOU3BOIHON (PYHKIINH, 32/TaHHON B
napaMeTpHYecKOM BHJIE.
12.Chopmynupyiite u qokaxkute TeopeMy Pos.
13.Chopmynupyiite u qokaxkute TeopeMy Jlarpamka.
14.Chopmynupyiite u qokaxure Teopemy Kormm.
15.Chopmynupyiite u qokaxure npaBuio Jlonurans.
16.Chopmynupyiite u nokaxkute Gopmyiy Teitnopa ¢ octaTouHBIM WieHOM B opMme Jlarpamxka.
17.Chopmynupyiite u gokaxure Teopemy [leano.

18.ChopmynupyiiTe onpe/ieieHue CTporo Bo3pacraroiieit QyHKIMH Ha OTPE3Ke [a, b] .
19.Kaxkas Touka X, Ha3bIBaeTCst TouKoit pocta pyHkumn f (X) ?
20.CdopmynupyiiTe U TOKaXKATE HEOOXOIMMOE YCIOBHE MOHOTOHHOCTH Ha OTPE3KE [a, b] .

21.ChopmynupyiiTe U TIOKaKUTE TOCTATOYHOE YCIOBUE CTPOTO MOHOTOHHOCTH Ha OTpe3Ke [a, b] .

22.Cnenyet 11 U3 MOHOTOHHOCTH JuddepeHuupyeMoil GyHKIUN MOHOTOHHOCTD €€ MTPOU3BOJHOM?
23.ChopmynupyiiTe onpeaesieHue TOYeK SKCTpeMyMa (YyHKIUH.

24.ChopmynupyiTe U TOKaKUTE HEOOXOAMMOE YCIOBUE IKCTPEMyMa.

25.ChopmynupyiiTe 1 JOKaXUTE TOCTATOUYHBIE YCIOBHUS SKCTPEMyMa I10 II€PBOI IPOU3BOIHOM.

26.ChopmynupyiiTe 1 JOKaXUTE TOCTATOYHOE yCIOBUE BBITYKJIOCTH KPUBOH Ha (a, b) .

27.Kakas Touka Ha3bIBaeTCs TOUKOH nepernda rpaduka QyHKIUn?
28.Chopmynupyiite 1 JOKaXUTE HEOOXOANMOE YCIOBHE TOUKH Ieperuoa.
29.ChopmynupyiiTe U JOKQKHUTE JTOCTATOYHOE YCIOBUE TOYKH meperuda.

IIpumep kelic-3agaHust VI KOJUICKTHBHOI'O PelICHUS:
X3
> -
4-X

| moxzanaua. Haiitu oGnacts onpenenenus pynxmun f (X) .

3apaua. Jlana pynxius f (X) =

I mox3anaua. Haiitu unrepBans! Beimyknoctn Gyukiuu | (X) .
111 moxzamaua. Haiitu Touku neperuta gpynxium f (X) .

IV moxzagaua. [Moctpouts rpaduk Gpynxiuu | (X) .

3aganus 1j1sl caMOCTOSITEILHOM paﬁDTbIZ



. Haiiti mpoussoanyro Y = 2arcsin

. Haiftu mpoussoamyto Broporo nopsiaka Yy, OT QYHKUHMH , 3a1aHHON IapaMeTPHIECKH

4x +1 1 4x +1

. Haittu mpousBoanyto Y = m + ﬁ arctg T

+J9X2 + 24X +12 .

3x+4

. 1
. Haiitn npomssomnyro 'y = ——In(tgx + ctg ).
SIha

X=~1-t,
y=tg1+t.

. Haittu mpou3BoiHy0 y;

. CocTaBUTh ypaBHEHHS KacaTeIbHONH M HOPMaIH K KPUBOU B TOUKE, COOTBETCTBYIOIIEH 3HAYCHHIO ITapaMeTpa

x=1g2_ L,
t=t 2 4
— %0
1, 13
=22+t t,=0.
y 5 3 0

. Haiitu nmpousBonHyto N -ro nopsinka Y = a*.

. Haifu npounssoanyto msroro nopsiaka Y = (2x2 —7)In(x—1) .

X =+/1-t?%,
y=yt.

sin x

. Ilokazate, yTo QPyHKIMA Y yIOBICTBOPSET JAHHOMY YPaBHEHHIO Y = ——, xy' + Y =COSX.
X

Tema 3: HeonpeneneHHbIN HHTErpasi
ILnan

agkrwdE

7.
8.

Tounas nepBooOpasnas. HTerprpyemMsie (yHKITUH.

CBolicTBa HEOMPEAEICHHOIO HHTETPaIa.

OCHOBHBIE METOJIBI HHTETPUPOBaHHUS (3aMeHa IEPEMEHHON WHTETPUPOBAHNS, HHTETPUPOBAHUE 110 YACTSIM).
Tabmuma uHTETpaioB (C OKa3aTEeIHCTBAMH).

WnterpupoBanne IpoOHO-palMOHANBHBIX (QYHKUUM (BBLACIEHHE NPABWIBHOW palMOHAJIBHOM ApoOH,
pas3iokeHne MpaBUIbHONW palMOHAILHON JIpoOU Ha MpOCTelIIre, METO ] HEOlPEACIeHHBIX KOI(PPHUIINEHTOB,
WHTETPUPOBAHNE MPABUIIHHBIX PAllHOHATBHBIX APOOei).

. Merox Octporpaackoro. MHTerpupoBanue 1poOHO-palliOHAIBHBIX (QYHKIUH (MHTETPUPOBaHUE MPOCTEHIINX

panmoHaIbHEIX Ipobelt Buna [ — [V, pekkypeHTHas Gopmyna).
WnTerpupoBaHie TPUrOHOMETPHUECKHUX BRIpAKEHUI U BhIpakeHUH Buaa R (ex ) .

HHTerpupoBaHue UppalMOHAIBHBIX BBIPAKECHUMN.

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

BOl'lpOCI)I AJIs1 CAMOKOHTPOJISA:

CoNoO~WNE

Hatb onpeaenenue nepBoodpasHoii pyHkuun. [Ipusectn npumepsl.

KakoBo ycioBue cymectBoBaHus y QyHKIMH EpBOOOPa3HON HA 3aJaHHOM HHTepBae?

[lepeuncnure OCHOBHBIE CBOMCTBA HEONPEIEIEHHOTO HHTETpAIa.

B geM coCTOUT CMBICIT ACHCTBUS HHTETPUPOBAHIS?

[ToueMy mpu HHTETPUPOBAHUH MOSIBIAETCS POU3BOJIbHAS IOCTOSHHAS?

B uem cocTonT MeTOo HEMOCPEICTBEHHOIO MHTETPHUPOBAHUSI.

[Ipu kakux ycrnoBHsX crpaBeainBa ¢popMmysia 3aMeHbI IEPEMEHHON B HEOTIPEAeIEHHOM HHTErpase?

[Ipu kakux ycmoBusIX crpaBeyiniBa (opMyiia HHTETPUPOBAHUS 110 4acTsAM?

B uem cytp Meronma HeompeneneHHBIX KOA(PQHIMEHTOB, MCHOIb3YEMOI'0 MHTEIPUPOBAHMHU DPALMOHATBHBIX
nIpobeit?

10.B 4yem cyTh METO/Ia YACTHBIX 3HAYCHH, UCTIOIH3yEMOT0 HHTEIPUPOBAHUH PaIlMOHAIBHBIX APOOEH?

IIpumep kelic-3agaHust VI KOJUICKTHBHOI'O PelIeHUS

/ 2
3anaya. BeraucouTs HHTETpal I 9— x“dx Pa3IUIHBIMA CITOCOOAMHU.

| mog3anaya. Vcnonb3ys TPUTOHOMETPUYECKYIO ITOJICTAHOBKY.



3sint;  dx =3costdt:
HQ x2dx = I»\/32 dx{X SI: = } J'«/Q 9sin’t -3costdt =

sint=—; t= arcsm—
3 3’

= I31114—2si p3t -3costdt= QI cos’tdt =9 J' %dt —

cost

:gj.(1+0052t)dt :g('[dt+'fcostht):g(t+lsin 2tj+C :gt+gsin 2t+C=
2 2 2 2 2 4

2
:{sinZt:ZSintcost:ZSint 1—sin2t:2-§- 1—X—:2 9 X _ X x/9— 2x\/9 x}

9 3

9 X 9 2x 9
=—arcsin—+—- —\/9 NG +C_—arcsm +— 9—-x%+C.
2 3 4 9 2 3 2

Il mon3amaua. Mcnonb3ys HHTErPUPOBAHUE 110 YACTAM.

I@dgzxﬂ—jxdxh—xz 9 X2 —Ix[— xdx j:

9—x?

{d (9- xz)% = % (9- xz)_71 : (—2x)dx}

:xm_jjg o |2

1
= x\9—x% — [V9—x2dx+9
2.[\/9—x2dx: X/9 — X? +9arcsin§+C = J\/Q—xzdx:gxlg—xz +garcsin§+c.

«/ﬁdx o - j[«/9 X2 «/9ij2de:

dx = X+/9— X2 —J\/9—x%x+9arcsin§:>

3agaHus I CAMOCTOATEIbHOI padoThI:
1. BbucauTh IXZ -€COS Xdx

2. Bpluncnuth .[(2 X+ 3) -€0s xdx

3. Berauciaurhb Ix-ln Xdx

dx

4. BBIYUCINTH J.
X/ X+1

dx

5. Beruauciants J.
x\/ X+1

ﬁdx
X+16
7. BBIUUCIUTH IXEXdX

6. Breruauciants j

8. Bpruuciaurh IXZ cos xdx
9. BBIUUCIUTH IXSin xdx
10. BpuucauThH .[ex sin xdx

11. BpUUCIUTH Ixsexdx

12. BeuCIUTh HHTETpaI I\/IG — X?0X pasIHYHBIME CIIOCOGAMM.

Tema 4. OnpenesieHHbIi HHTerpajg PumMana u ero npuiioxxeHns

ILnan

1. Onpenenenne wuHTerpana Pumana (Hepa3MedeHHOE pa3OMEHHE, €ro CBOMCTBa, aUaMeTp pa3OueHus,
pa3MeueHHOe pa3OueHHe, MHTEerpajbHas CyMMa, OIpelelieHne MHTerpaina Pumana, ompeneneHue (GyHKIUH



HHTETpUpyeMoil no PumaHy, €IWHCTBEHHOCTh WHTerpasia Pumana, uHTerpanm PumMaHa Kak mnpenena Mo

HEKOTOpOH 6a3e, OrpaHMYCHHOCTh HHTETPUPYEMO 10 PuMaHy GyHKITHN).

Kpurepuii unnterpupyemoctn QyHkuuii mo Pumany (ompenenenus cymm JlapOy, BepXHEro M HIKHETO

HWHTETPAJIOB, IEMMEI 1-6, KpUTEPHil B €T0 T0KA3aTeLCTBO, IMpUMEpPHI Ipo pyukmmm Jupuxie u Pumana).

DOKBUBAJIIEHTHOCTH TPEX YCIOBHH WHTETPUPYyEMOCTH (pyHKITHH 1o Pumany.

CrnienManbHBI KpUTEpUil HHTErpupyeMocTd GyHKun no Pumany. Cneacteue u3 HETo.

MeToa UHTErpagbHBIX CyMM.

Kracce! ¢yHKmmii naTeTpHpyeMbIx o Pumany.

CBoiicTBa onpe/eieHHOro HHTerpaia. Teopema 00 HHTETpHUPYyEMOCTH CIOXKHON (PyHKIIHH.

AnnuTHBHOCTE HHTETpajia Pumana (Teopema, cieacTBue U3 Hee).

. NnuTerpan Pumana kak QyHKIHS OT €ro BepxXHero (HIKHET0) Ipeiesia HHTErPUPOBAHHUSL.

10 [IpousBoanas uaTerpaa. Teopema HetoTona — JlefioaMIIA.

11.®Dopmysbl 3aMeHBI IEPEMEHHON U MHTETPUPOBAHUS 110 YaCTsIM B ONPE/ICIIEHHOM HHTETpaje.

12.Teopemsl 0 cpetHEM 3HAUEHUH WHTErpaa.

13.KpuTtepwuii Jlebera uaTErpUpyeMocTr GyHKITUY 1o Pumany.

14.MeTo/p!I BEIYHCIICHUSI OTIPENICIIEHHOTO HHTETpaa.

15.1TepBast 1 BTOpasi TEOPEMBI O CPETHEM 3HAUCHHH.

16.0Onpenenenne HeCOOCTBEHHBIX MHTETPAIIOB IIEPBOrO U BTOPOrO PoOja.

17.Kpurepuit Ko u 7ocTaTo4HbIE YCIIOBUS CXOIUMOCTH HECOOCTBEHHBIX HHTETPAIIOB.

18.AGconroTHAs U YCIOBHASI CXOAUMOCTh HECOOCTBEHHBIX HHTETPAJIOB.

19.1lpuznaku Abens u Jupuxie.

20.HecoOcTBeHHBIE HHTETPATBI BTOPOTO POAA.

21.3amenHa nepeMEeHHON ¥ HHTETPUPOBAHKUE TI0 YacTsAM B HECOOCTBEHHOM HHTETpalIe.

22.T'eoMeTpuyeckue U GU3NUECKUE MPUIIOKEHUSI OTPENEIEHHOTO HHTETpaa.

23.Teopema o miwHe AyrH KpuBoi. Cnencteue. [Ipumep: BEIYUCICHNE ATUHBI IyTH IUKIOUIEL.

24.T1nomank WIoCKoi (GUTypsl M 00bEM Tea.

25.0mnpenenenue mepsl XKopnana. Kpurtepuit namepumoct MHOkecTBa 1o Kopaany. CeoiicTBa Mepsl JKopaaHa.

26.M3smepumocTs cripsmiiieMoil  KpuBoil. CBsS3b MEXAYy WHTETPUPYEMOCThI0 (GYyHKIMH 10 Pumany wu
U3MEPUMOCThIO 110 JKopaaHy ee KpUBONMHEHMHON TPAMELHH.

27.'eomeTprdeckre MPUIOKEHUs onpeaeieHHoro uuterpana ([Liomanp kpuBoimHelHHON Tpamneuuu. [lnomass
KpuBOIIMHEIHOTO cexTopa. JnnHa nyru kpuBoi. [Lmomaap moBepxHocTH BpameHnus. O0beM Tena).

N

©ooN O RA W

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

Bonpocsl 119 caMOKOHTPOJIA:

UTto Takoe onpeaeneHHbI UHTerpan?

Kakas cBs3b CylecTByeT MeX Ay HEONPEAEIICHHBIM U ONIPEIEIIEHHBIM HHTETpajlaMu?

Haiite onpenenenue narerpaina Pumana.

CdhopmynupyiiTe CBOWCTBO HHTETPUPYEMBIX (DYHKIIHH.

ChopmynupyiiTe KpUTEpUH HHTETPUPYEMOCTH 1O PrMaHy GyHKIMH, OTpaHUUYEHHON Ha OTpPE3Ke.
[lepeuncnure CBONWCTBA BEPXHUX M HUKHHUX cyMM JlapOy.

JlokaxxuTe crielaibHbIH KPUTEPUH HHTETPUPYEMOCTH (YHKITUH 1o Pumany.

Hokaxure, 4To a100ast HeIpepbIBHAs HA OTpe3Ke PYHKIMS SBJISIETCS HHTETPUPYEMOI Ha 3TOM OTpE3Ke.

. HokaxwuTte, 4To 1100asi MOHOTOHHAS Ha OTpe3Ke (PyHKIMS ABISETCSI HHTETPUPYEMOIl Ha 3TOM OTpE3Ke.
10 [Nepeuncnure cBOWCTBA MHTETPANA, CBSI3aHHBIE C MHTETPUPYEMOCTBIO Ha 3aJJaHHOM (DUKCUPOBAHHOM OTpE3Ke.
11. llouemy popmyny HeroToHa —JIeiiOHMIA Ha3bIBAIOT OCHOBHOM TEOPEMOM MHTErPaIbHOI'O HCUUCIICHUS ?
12. BeiBenute hopMynbl cyMMupoBaHus Disiepa 1 Adens.

13. Jlokaxwure TeopeMy O 3aMEHE IMePEeMEHHOH MPH BBIYUCICHUH UHTETPAIIOB.

14. Beienute (hopMyiTy HHTETPUPOBAHUS IO YACTSIM.

15. Copmynupyiite TeOpeMbI O CpeJHEM 3HAUCHHH UHTETpaja.

16. [aiite onpeneneHue MOHATH MHOXKECTBA, UMEIOILIETO HyJIeByIo Mepy Jlebera.

©CoNoO~wWNE

IIpumep kelic-3agaHust VI KOJUICKTHBHOIO PelIeHUS

3agaya. Beruucnuth uHTErpan pasiuuHBIMHU CIIOCOOAMH.
g2

| mog3anaya. Vcnonesys popmyny Herotona-JleiitOnuma, HaiTH HHTETpal I 2" -5"dx.
0

1

Il mox3aaaua. Haittu mmomas GpUrypsl, OrpaHHEEHHOM IHHISIME Y = X°, Y = 2z y=0, x=3.

3aganus 11 CaMOCTOSAATEJIbHOI padoThI:



In(x2 +4)dx

1. Breruuciaurs

~
>
|
N
o
=

2. Brpruucnurts
3. Brruuciurs

(0053 X — % cos xj dx

tg®xdx

4, BpluuCIUTH

h\hl'—.w\-\l OtV NP P O

+2

5. MHcmonesys popmyny Hetotona-JleiiOania, HaiiTH MHTETpA J.— dx
X

6. Hcnonbsys popmyny Herorona-JleiiOHuma, HalTH HHTETpal J. xe *dx
-1

1
7. Hcnonesys popmyny Herotona-JleiiOHuma, HalTH HHTETpal I\/4X —2dx
1

2

Tema 5. IluddepenuuaibHoe ucuuciaieHue (PyHKIUN HECKOJbKHUX MepeMeHHbIX

ILnan

HekoTopsie mousTus oo1meit rononoruu. MeTpuieckue mpoCcTpaHCTBa.

Onpenenenne QyHKINUU ABYX U O0Jiee IepeMEHHBIX.

I'eomerpuyeckoe n3oOpaxkeHrne QyHKIMH ABYX IEPEMECHHBIX.

[penen Gynxnum AByX nepeMeHHbIX. OTpeeneHne HeMpepbIBHOCTH (PYHKIMN ABYX TIEPEMEHHBIX.

OCHOBHEBIE CBOHCTBa HETIPEPBHIBHBIX (DYHKITHI IBYX TIEpEMEHHBIX.

Yacrasle npousBognbie. [lonstue quddepenuupyemoctu pynkunu. HeodxoaumMbie 1 JOCTATOYHBIC YCIOBHS

muddepentupyemocty GpyHKImU. [Ipon3BOIHBIE CIOKHBIX (YHKIHH.

7. Duddepentman ¢ynkuun. [IpubnmkeHHbIEe BBIUUCICHUS C MOMOMIBIO muddepeHiuana. [ eomerpuueckuit
cmbIch muddepennuana.

8. KacarenbHas I0CKOCTh 1 HOPMaJIh K TOBEPXHOCTH.

9. TlpousBoaHbie HYHKINH, 3aJaHHON HESBHO.

10.YacTHble MPOU3BOIHBIE BBICIIUX TTOPSIIKOB.

11.YcnoBue HE3aBUCHMOCTH 3HAYCHUH CMEIIaHHBIX TIPOU3BOIHBIX OT Mopsiika auddepeHpoBaHus.

12. TuddepeHnmanbl BEICIIMX MOPSIAKOB.

13.1IpousBoHas 0 HanpaBieHUIO. ['paueHT.

14.®opmymna Teitnopa anst GyHKIIMA MHOTHX TIEPEMEHHBIX.

15.9kcTpemymbl QyHKIMH JBYX IepeMeHHbIX. HeoOXxomumele yciaoBusi dKcTpeMyma. JlocTaTOYHBIE YCIOBHS
JKCTpeMyMa (PYHKIMHU JABYX IEPEMEHHBIX. Y CJIOBHBIH 3KCTPEMYM.

16.HaxoxieHne HauOOJIBIIero ¥ HaNMEHbBIIEr0 3HaYeHHH B 3aMKHYTOM OrpaHMYEHHOH 00JIacTH.

IZEENC N -

Jurepatypa: [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].

Bomnpocsl 17151 CaMOKOHTPOJIA:

Haiite onpenenenue GyHKINHU IBYX MEPEMEHHBIX.

[Nepeuncnure criocoObI 3aaHusT PYHKIMH ABYX IEPEMECHHBIX.

Uto MoXkeT OBITh 00IaCThIO ONpeneeHns (GYHKIIUH IBYX TTepPEMEHHBIX ?

Haiite onpenenenue GyHKINU TPEX MEPEMEHHBIX.

Urto MOXeT OBITh 00IACTHIO OTpeneeHns (GYHKIIUH TPEX IePEMEHHBIX?

HaiiTe onpexneneHne OKPECTHOCTH TOUKH.

Jaiite onpeneneHne CXOAAMENCS MOCIEI0BATEILHOCTH TOYEK.

CdopmynupyiiTe onpeneneHue npeaena GyHKIUN BYX IEPEMEHHBIX.

. Chopmysmpyiite onpesieserne npeaeia GyHKIHN IBYX IIEPEMEHHBIX, HCTIOIB3YS « € — O » TEPMUHOJIOTHIO.

10 ChopmynupyiiTe onpe/iesieHre HeMPEePHIBHOCTH (PYHKIIMHU JIBYX ITePEMEHHBIX.

11. ChopmynupyiiTe ompeicicHHE HENPEePHIBHOCTH (YHKIMH ABYX IEPEMEHHBIX, HCIIOJbL3YS OMpEIC/ICHUE
npezena GYHKIMA B TEPMUHAX « € — O ».

©oOoNO~wWNE



12.TTlepeuncnuTh OCHOBHBIC CBOHCTBA HEMIPEPHIBHBIX (DYHKIIUH JIBYX IMEPEMEHHBIX.

13./Taiite ompeneneHue YacTHOM mpousBoaHON (yHkimu Z = f (I\/I) B Touke M mo mepemMeHHOH X (1O

MePEeMEHHOM Y ).

14. Taiite onpenenenue audGepeHIUPYEeMOCTH (YHKIIHH.

15.JTokaxute HeoOXOAUMBIE YCIIOBUS MU HEPSHIIMPYEMOCTH.

16.Chopmynupyiite ToCTaTOUYHBIC YCIOBUS TUPPEPEeHINPYEMOCTH QYHKIMH ABYX IEPEMECHHBIX.
17.laiiTe onpenenenne rpaaneHTa (pyHKINN.

IIpumep kelic-3agaHust VI KOJUIEKTHBHOI'O PelIeHUs

3anaua 1. [lana Gyskims Z =, [8—|X—8| —|y| .

| mom3agauva. Haiitu oOmacTh onpenenenus JaHHOW (yHKITHH.

Il non3agaua. Haiitu nunun ypoBHS QYHKIHHA Z = ’8 —|X —8| — | y| :

3anayva 2. Jlana pynxuus f (X, y) =

2X2y2
x*+yt

| mox3agaua. Bersicuuts, nmeert i ota yHkmus npegen npy X —0, Yy —0.

Il mon3anaua. BeisicHUTE, UMeeT i1 3Ta GYHKIUS pefes mpu X —> 00, Y —> 0.

111 moa3agaua. Vccienosars Ha HENPEPHIBHOCTD QyHKIMI0 | (X, y) =

2X2y2
Xyt

3aganus 11 CaMOCTOSATEIbHOI padoThI:

1.

2.

9.

10. Mokasatk, uto pyukius f (X, y)

. Haiitn yactHbIe ipoM3BOAHBIE QYHKINU: U = (X2 + y2 +Z

v 14
. Haimm U, U

Haiiti oBepXHOCTH ypOBHS QYHKIMU Y = \/36 — X} —X; =X w 3Hauenue GyHKIMHU B TOuKe P (1, 1, 3) .

. 2 | 22
Haiitu ipenen pyuxiun | (X, y):(x +y ) mpu X —>0, y—0.

sin(x*+y?) (3
. HUccnenosats Ha HenpepbIBHOCTL QyHKIMK | (X, y) =————, f (X, y) =sin| — |.
X +y Xy
2xyz
X y =,y +2°#0
HccenoBaTh Ha HEMPEPLIBHOCT QyHKImMio f (X, Y, Z) = y +zZ
x*, y’+2°=0

. Haiiti wactHbIe nponsBoaubie pynkmmit: Z =Xy, z=X"+y°, z=x"+y*, 2= log, x.

2 )sin(xyz) .

m [\ —_ Xz
Xz uxyzz, ecau U=¢e"".

14
yyl

14
Xy H

14

u o

u u

. Haiiru df , ecm 1) f(X, y):arctg [%)2) f(X, Y)=Xy+ex+y 41

Haittu d?f ,ecin 1) (X, y)=x"y®,2) f(x,y)=x"+y".
o* f o f

X
> 2 YAOBJICTBOPACT YPABHCHUIO —— = a—-.

% ox? oy?

Tema 6. YncJsioBbie 1 GyHKIHMOHATbHbIE PAIbI
Ilnan

agrwbdE

OcHOBHBIE OnpeieNIeHus U CBOICTBA cxoasamuxcs psaaoB. Kpurepwuii Kommm.

UYucnoBsle psbl.

Psinet ¢ HeoTpunaTenbHbpIMU wieHamMu. [Ipu3nak Jamambepa. [Ipuzaak Komm. [Ipusnak PaaGe.

IIpu3naku Kymmepa, beprpana, I'aycca. MHTerpanenelii npuzHak Komm — Makiopena.

AOcomoTHas U ycI0BHas cXOAUMOCTh pAnoB. Psanpr JleiiOnuua. [lpusnak JleiiOauna. Onenka octaTka psaa
Jlertoaunua. @opmyna TuckpeTHoro npeodpasosanust Adens. [Ipuznaku AGens u dupuxie.



6. TlepecTaHOBKH WICHOB psna. ApubMETHYECKHE OIEpalud HaJl CXOASIUMUCST psimamu. JIBoWHBIE U
MOBTOPHBIE psAfbl. CBOMCTBA CXOISAIMINXCS PSIOB U HX CYMM.

7. OYHKIMOHAIBHBIC MOCIIEAOBATSIIEHOCTH U PSIBL.

8. Paznmosxenus paznuuHbiX GyHKIMH 10 Gopmyite Teinopa kak mpuMepbl (YHKIIMOHAIBHBIX PSIOB.

9. Psan Teiinopa. PaBHOMEpHAast CXOIUMOCTb.

10.PaBHOMEpHO OrpaHUYCHHBIC HA MHOXKECTBE MOCIEI0BATCIBHOCTH.

11.Kputepuii paBHOMEPHOH CXOAWMOCTH (DYHKIHMOHAIBHOW TMOcCieaoBaTeNbHOCTH (kpuTepuii Komm u ero
OTpHIIaHHUE).

12.Ilpu3Hakyd paBHOMEPHOH CXOAUMOCTH (KPUTEPHH DPABHOMEPHON CXOOUMOCTH IS OCCKOHEYHO MAJIOi
(YHKIMOHANBHOW TOCIIEIOBATENILHOCTH, ONpEAeNeHNe MaXOpPaHThl, NpU3HaK Beiliepmirpacca, mnpu3HAKd
Abens n {upuxie).

13.Teopema JluHu U CIICACTBHE U3 HEE.

14 TTounennoe audepeHIPOBaHNE U HHTETPUPOBAHKE PsA.

15.Crenennsle psaasl. Teopema Abens. beckoHeuHbIe TPON3BEACHUSI.

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

Bomnpochl 1511 caMOKOHTPOJIA:

CdhopmynupyiiTe yTBep)AeHHE 00 0CTATOYHOM UJICHE psijia.

Chopmymupytite yTBepkaeHHe 00 0TOpackBaHHEe JTFOO0TO KOHEYHOTO YHCIIa YWICHOB psaa

ChopmynupytiTe HEOOXOIUMBIN TPU3HAK CXOIUMOCTH PAJIA.

HoxkaxuTe kpurepuii Komu s pacXxoauMocTH psaa.

Chopmynupyiite TeopeMa 006 OrpaHHUE€HHOCTH HOCJIEAOBATEIbHOCTH YACTUYHBIX CYMM

JlokaxuTe NpU3HAKU CPaBHEHUSI.

Jokaxute npusHak JlanamOepa.

Hokaxwure npu3Hak Paabe.

Cohopmymupytite mpuznaku Kymmepa, beprpana, I'aycca.

10 HoxaxuTe unTerpanbHbli npusHak Kommn — MaknopeHa.

11. AGcoitoTHas ¥ YCIIOBHAS CXOUMOCTD PSIJIOB.

12. BeiBenute GopMyiTy AUCKPETHOTO TIpeoOpa3oBanus AOes.

13. Chopmynupyiite npusHaku Abens u Hdupuxie.

14. ChopmynupyiiTe OCHOBHBIE OTIpe/ICIeHUs 0 (PYHKIIMOHATBHBIX TOCIIEI0BATEIBHOCTSX U PS/Iax.

15. [IpuBeaure npuMepsl pa3ioKeHUs pa3inuHblX GyHKIui o popmyne Teitnopa.

16. [lokaxure TeopeMy O HENPEPHIBHOCTH CYMMBI psiia B TOUKEe. PaBHOMEpHO OrpaHMUYCHHbIE HA MHOKECTBE
[IOCJIEZIOBAaTENbHOCTH. Y TBepKAeHuUs 1-4.

17. ChopmynupyiiTe KpuTEepUi paBHOMEPHOH CXOJUMOCTH (DYHKIIMOHAJIBHOM MOCIIEI0BATEIBHOCTH (KPUTEPUIA
Komm u ero orpunanue).

18. ChopmynupyiiTe NPU3HAKK PABHOMEPHOH CXOAMMOCTH (KpUTEpUHl PABHOMEPHOH CXOAWMOCTH MJIS
0eCKOHEYHO Malloi  (DYHKIMOHAIBHOW IOCIEIOBATEIEHOCTH, ONpE/ACICHUE MaXXOPAaHTBI, MPU3HAK
Beiiepmirpacca, npuznaku Adens u Jupuxie).

19. okaxwure Teopemy JuHu U ciaeacTBus U3 Hee.

20. JToxaxxute TeopeMbl 0 TOWIeHHOM Au(dHepeHIMPOBaHNH U HHTETPUPOBAHUH PSJIa.

21. JIokaxxute TeOpeMbI O CTENICHHBIX psijiaX.

©WoNoO~wWNhE

HpnMep Keﬁc-?.a)]a]—[ﬂﬂ AJISl KOJIJICKTUBHOI'O PCIICHUSA

1 1 1 1 <
3amaua. [lokasare, uto psag —+—+—+K +——+K = Z CXO}II/ITC?I.
1.2 2.3 3 n(n+1) = n(

| mom3amava. Msyuuts Borpoc o cxoaumoctn psiga 1-1+1-1+K +(—1)n_ +K = Z -1 ' )
n

o0
Il mox3agaua. Jlokaszare, 4To psj Z T CXOJIUTCS.
n:l

111 mox3amaua. /loka3ath, 4TO psij Z—S (S < l) pacxoIuTcs.
n=1

3agaHus VIS CAMOCTOATEIbHOI padoThI:
5(n-1)
n!

1. Yemy paBeH IATHIA WICH YUCIOBOH TOCIEAOBATEILHOCTH ?



2. YCTaHOBHTE COOTBETCTBUE MCXKOY psAdaMH U UX Ha3BaHUAMMU.

2 (x+3)" & (-)"T(n-1) &2n-1
1, ZT 2. = .3, ZW
n=1 . n=1 n=1
a) 3HAKOYEPEeAYIONHiics; 0) CTENEHHOM!; B) 3HAKOTIOJIOKATEIBHBIH.
3. YKaxuTe CXOISIIUECS YUCIOBBIC PSIJIbI.

= 1 =1 = 1 = 1
1. —; 2. —; 3. —; 4. —.
21 1 1 3

n:ln n:ln ;\/ﬁ n:lrl

4. Yemy pasen kodp¢uiment @, pasnoxenns Gpynkuun f (X) = x* =3B psx no crenersam (X —3) ?

o0
< n
5. HaiiTi nHTEpBaN CXOUMOCTH CTEIIEHHOTO Psijia Z a, X", eciu ero paauyc cxoqumocTu paseH 10.
n=0
= bn-1
6. UccrnenoBats mo mpu3Haky Jlamambepa cXoauMocTs psiaa Z—n .
n=1 S
=1
7. OnpenennuTh 00JIaCTh CXOIUMOCTH (PYHKIIMOHAILHOTO Psijia Z
n=1

n+l °

Tema 7. KpaTHble 1 KpUBOJIUHEHbIe HHTETPAJIbI

IInan.

JIBoiiHoi nnTerpan Pumana. Onpenenenue 1 ycIoBHs CyIIECTBOBAHUA JBOWHOTO UHTETpaa.

I'eomeTpuyeckuii CMBICII JBOMHOIO HHTErPAJIA.

Cymwmet JlapOy 1 X cBOHCTBA.

Kpurepuit Pumana naterpupyeMoctr (yHKIINH Ha TPSIMOYTOIHHHKE.

CBoiicTBa TBOWHOTO MHTETpAIA.

CBeJnieHme TBOMHOTO MHTETpaia K MOBTOPHOMY (CIIydan MpSMOYTOJIBHON M KPUBOJIMHEHHOW 00JIacTel).

3aMeHa IEPEMEHHBIX B IBOMHOM HHTETpaJIe.

l'eomeTpuyeckne NPUIOKECHUST TBOMHBIX HMHTETPAJoOB (BBIUUCICHHE IUIOMAnu (UTYphl, o0beMa Tena H

IJIONIAIA TIOBEPXHOCTH).

9. dusnyeckue NPWIOKEHHUS ABOWHOrO MHTErpajga (BBIUMCICHHE MAacChl MAaTepUalbHOW IUIACTHHKH,
BBIYUCIICHHE KOOPJMHAT LIEHTPa MacC U MOMEHTOB MHEPLIMHU IJIACTUHKH).

10.TpotiHoit uaTerpan Pumana. OnpeneneHne 1 BEIYUCICHUE TPOWHBIX HHTETPAIIOB.

11.OcHoBHBIE CBOWCTBA TPOMHOTO MHTErpaa.

12.3ameHa nepeMeHHBIX B TPOHHOM MHTETpaje.

13.TeomeTpuueckue U pu3HUeCKre MPUIOKEHHS TPOMHBIX HHTETPAJIOB.

14.Onpenenenne KpUBOIMHEHHOTO HHTETpajia TIEPBOro PoJia.

15.Brruncienne KpUBOJIMHEHHBIX HHTETPAJIOB IEPBOIO POJIA.

16.OmpeneneHrie KPUBOJIMHEHHBIX HHTETPAIIOB BTOPOTO POJIa, CBEJICHUE HX K ONpEIeICHHBIM HHTETPaIaM.

17.Brruucienre KpUBOIUHEHHBIX HHTETPAIOB 2-TO poja.

18.CBs13p Mex 1y KpUBOJIMHEHHBIMH HHTErpajiaMu 1-ro u 2-ro poja.

19.CaoticTBa KpuBOIHMHEHHBIX HHTETpaoB. Popmy:a ['puHa.

20.YcnoBusi HE3aBUCUMOCTH KPUBOJIIMHEHHOTO UHTErpalia OT MyTH HHTETPUPOBAHHUSL.

21.UnTerpupoBanue MOIHBIX MU (HepeHIInaNoB.

22 .HexoTopble MPUIIOKEHUS! KPUBOJIMHEHHBIX HHTErpalIoB 1-ro 1 2-0ro poja.

N GRr~LNE

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].

Bomnpocsl AJ1s1 CAMOKOHTPOJIS:

[HaiiTe onpeneneHue ABOMHOIO HHTErpaa.

ChopmynupyiiTe yCIoBre CyIIeCTBOBAaHHUS IBOMHOIO HHTErpaja.

ChopmynupyiiTe HEOOX0JMMOE YCIOBUE HHTETPUPYEMOCTH (QYHKIIUH.

B ueM cocTouT reoMeTpuUUEeCKuil CMBICT ABOMHOIO HHTETpaa.

[Tepeuncnure cBOCTBA ABOMHOIO MHTErpaia.

[Tepeunciure criocOOBI BRIYHCICHUS TBOWHOTO HHTETpAIA.

[lepeuncnure cBoricTBa cymm JlapOy.

Cdhopmynupytite kpurepuii Pumana nHTErpupyeMoCcTd QyHKIIMN Ha MPSIMOYTOJILHUKE.

cONoGR~WNE



9. ChopmynupyiiTe HEOOXOIUMOE U JIOCTATOYHOE YCIOBHE HHTETPHPYEMOCTH (YHKIIMH, OTPaHUYCHHON Ha
MPSIMOYTOJIbHUKE.

10.ChopmynupyiiTe TeOpeMy O paBEHCTBE JIBOIHOTO M MOBTOPHOT'O UHTETPAJIOB.

11. [la¥iTe onpeneneHne KPUBOJIMHEHHOTO HHTETpaja IepBoOro poa.

12.JTaiiTe ompeaeieHne KPUBOIMHEHHOr0 HHTErpaia BTOPOro poja.

13.B 4eM COCTOUT CBSI3b MEXKAY KPUBOJIMHEHHBIMHA WHTETPAJIAMH IIEPBOTO U BTOPOTO poaa?

14.ChopmynupyiiTe TeOpeMy, yCTaHABIMBAIOIIYIO CBSI3b MEX/Ty KPUBOJIMHEHHBIMYU U JJBOMHBIMHA WHTETPAJIAMHU.

15.BeBeaute dpopmyny I'puna.

16.Chopmynupyiite ycIioBrs HE3aBUCHMOCTH KPUBOJIMHEHHOTO HHTErpaia OT IyTH HHTETPUPOBAHUSI.

17.Tlpusenure (OpMyJabl s BBIYKCICHUS IUIOMIAAEH IUIOCKMX (HUIYp, OrpaHHYEHHBIX KOHTypoM L,
moMoIIbpio Gpopmyssl I 'pura.

18.TIpuBemute GOpMyITy BEIYUCIECHHUS PAOOTHI CHITHI.

I[Ipumep kelic-3agaHust VI KOJUIEKTHBHOI'O PelIeHUS

3anaua 1. BerauciuTs JBOWHON MHTErpa I (X + y) dxdy.
Q
| nogzanaua. I'me O — tpeyronsHuk, oopasoBanusiii mpsmeiMa X =0, Yy =0, X+y=3.

Il moxzapaua. [ne O — tpeyronbHUK, 0Opa3oBanHblii mpsMeiMu X =3, Y =0, y=X.

oL xd
111 mox3amaya. Beraucauth qBOMHOM MHTETpaT ” y2 , €CIti 0071acTh () OrpaHHYCHA JTHHUSIMH:
Q
X=2, Yy=X, X=2Y.
xdxd
IV noazanaya. BerauciuTh JBOWHON HHTETPA I I ——, eciu 06acTh () orpaHWYEHA JTUHUSIMHU:
Q

2y =%, y=X.
3agaua 2. Be4ucanTh KPUBOIMHENHBIN HHTErPAIl I y’dl, rae AB — gacth okpyxkHocTH: X = aCOSt,
AB
i T
y =asint, Ostsg :

Lo 2
| mom3agaya. BrIuucIuTh KPUBONMHEHHBIH HHTETpajl J. ydI ,tiae AB — nyra mapaGossr Y© = 2X OT TOYKH
AB

(O; 0) 7T0 TOUKH (2; 2).

N 2
Il mox3agaua. Berancnuth KpUBOIWHEWHBII HHTETPAII BTOPOTO POJa j X“dx + xydy )
AB

. T
rine AB — uerBepth okpyHOCTH: X =COSt, y=sint, 0<t< rk

111 nox3apava. Berancnute nHTErpa ﬁ X+ y) dy, rae L — KoHTYp npsMOyrosbHHKaA, 06Pa30BaHHOTO
L

npsmeivu X =0, y=0, x=1, y=1.

3agaHus 1)1 cCaMOCTOATEIbHOI padoThI:

1. BbIYMCIAMTH JBYKPATHBIE HWHTErPAIbI .zfdxj.(xz + 2xy J. dyJ‘ X + 2y IdX I J4+Xx+ydy.

0o 0
N3MeHuTh NOPSA0K UHTETPUPOBAHHUS.
2. BbIYMCIUTH JABOMHBIC HHTErPAIIBI IO OOJIACTSIM, O'PAHUYCHHBIM YKa3aHHBIMH JIMHUSIMH:

a) ”xzydxdy, y =0, y=1/2ax—x’
Q

6) Hsin(x+ y)dxdy, y =0, y:x,x+y:g
Q

B) J.J.xz(y—x)dxdy, Xx=y%,y=x
Q



3. BbluMcauTh JBOMHON HMHTErpa ”(2x+3y +1) dxdy mo obmacty ) OrpaHMYEHHOM TPEYrOJLHHKOM C
Q

BEpIIMHAMU A(l, 3) , B (—l, —1) ,C (2, —4) .
4. TIpeoGpa3oBaTh K MOJISIPHBIM KOOPIMHATAM U BHIYMCIIUTH ABOMHBIE HHTETPAIbL:

a) ” xy2dxdy , rae oGmacts Q orpaHmUeHa OKPYKHOCTIMH X° + ( y —1)2 =1u x*+y*=4y.
Q

0) ” eV dxdy, re obmacts Q — kpyr X2 +Yy2<R?.
Q

5. Beraucnuth TpOWHBIE HHTETPATHL:

a)IIIX2y224dXdde, rie Q={(x,y,2):[x|<L]y| <2z <2}.
Q

6) Ijjxyzdxdydz,rae Q:{(x, y,2) X2 +y?+27<1,x>0,y >0, 220}.
Q

. 2, 2 _ P2 .
6. Haiiti maccy werBeptu okpyxkuocTd X™ +Y° =R, x>0, y >0, ecnu mioTHOCTh B KaX/I0M TOYKE PaBHA €¢
Op/MHATE.

7. BeIuucauTh paboTy CHIIBI F= 2xyi + X] IIpY IEPEMEIEHUH TOYKH M W3 MOJIOKEHUS A(Z, 0) B [TOJIOKEHUE
B (—1, 3) : @) BIOJIL IpsiMoii AB, 6) Bross nomanoit ACB, roe C (—1, 0) )
8. C nomomuisio popmyiiel Pumana-I'prHa BEIMUCINTE KPUBOTUHEWHBIH HHTET A ﬁ X— y) dx + (X + y) dy, rae
L

2,2 2
L — okpyxHocts X“+Y° =R,
9. Bpruncnure KpUBOJUHEWHBIC HHTETPAJIBL:

a) J. (X — y)dl , €CJIU IyTh OT O(O, 0) no C (4, 3) — OTPE30K IPIMOH.
OA

0) Ixydl ,tae L — KoHTyp TpeyronbHUKa ¢ BepIIMHAMU A(—l, O), B(l, 0) u C (0, 1) :

L

10.ITpumensist popmyny Pumana-I'punHa, BEIYMCIUTS HHTETPAI bzdx + (X + y)2 dy 1o koHTYpy TpeyrojbHUKa
L
C BEpUIMHAMU A(l, 0), B(l, l) u C(O, 1).

Tema 8. Iuddepennnanbubie ypaBHEHHS.

ILnan.

3asaum, npuBoAsAIKE K U depeHInanbHbIM ypaBHeHHIM. OCHOBHBIE OIIPE/IETICHHSI.

Pemenwne npocteitmux auddepeHanbHbIX ypaBHEHUH.

Jluneitnble muddepeHunanbHbe YpaBHEHHS.

Huddepennmanbaple ypaBHEHHUS IEPBOTO MOPSJIKA U MX IPUMEHEHHE.

VYpaBHEHHS BBICIINX MTOPSIIKOB.

JluHeiiHble ypaBHEHUSI BTOPOTO MOPSAKA.

Jluneitabie quddepeHnanbHble ypaBHEHHS BTOPOTO MOPS/IKA C MIOCTOSIHHBIMU KO3 GUIIMEHTAMH.

Nook~wdhE

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

Bonpocsl 17151 CaMOKOHTPOJISA:

1. Kakue ypaBHEHUs Ha3bIBAIOTCS MU PEpeHIIHATEHBIMU?

2. Yto Ha3pIBatOT 00IIMM penteHreM auddepeHInaIbHOT0 ypaBHEHUS ?

3. YTO 3HAUUT PELIUTH WU IPOMHTETPHUPOBATH MU PepeHInaANIbHOE ypaBHEHUE?
4. B 4eM COCTOUT orepaius «pasJieliCHHsD MePEMEHHBIX?

[Mpumep kelic-3aaHus AJ1s1 KOJUIEKTUBHOIO PellICHUs
3anaua 1. Peumnts ypaBHenue xdx+ ydy =0.

" 2x —N- — 1. ’ . "
| moa3aagavda. Pemuts ypaBHEHUE Yy =€ C Ha4YaJIbHBIMU YCJIOBUSAMHU Xo = 0, Yo = 1, yO = —1, yO = V.

X+2y-3

Il mop3amaua. Haiiti oOmumii wHTErpan qudQepeHnInansHOro ypaBHeHus Y = 2 3
X—y—



11 mox3amaua. Haiitu pemenne 3amgaun Komm y' — yCcOSX = %Sin 2x,y(0)=0.

IV mon3anaua. Haiitu oOumii maTerpan nuddepeHunansHoro ypapuenus  Y'y

3ananus 11 CaMOCTOSAITEILHOI padoThI:

1. Haiiru o6umit uarerpan audpepenunansioro ypasaenus Y =

2.

N o o &

Penmrs ypaBHEHHE X( y* — 4) dx+ydy=0

Haiitu yacTHbIM uHTerpan ypaBaenus Y COS X = IL
n

2
1-x +1=0.

2

X+2y
2X—Yy

, YAOBJIETBOPSIIOIINN HAa4aIbHOMY YCIOBHIO y(O) =1.

Haiitn qacTHOE perueHue 1.y. (1+ X2 ) dy + ydx = 0 npu HaganeHOM ycoBuu Y (1) =1

Haiitu o0Owmmii uarerpan audpepenimansHoro ypasaenus Y =tg Xtg y.

Haiitu o0Owmuii naterpan audpepeHuanbHOro ypaBHeH s (X2 + 2xy) dx + xydy =0

Pemnts ypasuenue Incosy dx+ xtgy dy =0

!’

Haiitu perienne 3amaun Korm RiA +e’=0; vy (1) =0
X

. Peruts ypaBuenue Xy'sin

y

+Xx=ysin
X

y



