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1. MeToau4ecKkne peKOMEHIAlUH.

B nmpomecce wu3ydeHus AUCHUILIMHBL «MaTeMaTUUeCKUH aHaau3» HCHOJIb3YHTCA
cleAyromme MeToaAbl 00yueHus 1 GOpMbl OpraHU3alUU 3aHITHH:

— JIEKLUH;

— MPAKTUYECKUE 3aHATHS, HA KOTOPHIX pACCMATPUBAIOTCS METOIbI PEIICHUs
OCHOBHBIX THMOBBIX 3aa4, MOCTaBJIEHHBIX B JEKIUAX U CPOPMYIHMPOBAHHBIE B JOMAIIHUX
3aIaHUSIX;

— NMCbMEHHbIE JOMAIIIHUE 3a/1aHUS;

- KOHCYJIbTALIMH MPENogaBaTeei;

— BBIIIOJIHEHN € TECTOBBIX 3aJaHUM;

— caMOCTOsATeNIbHasE paboTa OO0ydYaroIMXCs, KOTOpas BKIIOYAET OCBOEHUE
TEOPETUYECKOr0 MaTepuaia, MOArOTOBKY K CEMUHAPCKUM 3aHSITHUSIM, BBIITOJHEHUE MM ChMEHHBIX
paboT.

[IpakTuka mOKa3bIBAET, YTO B MATEMAaTUKE CaMOCTOSITEIIbHOE OCBOEHHUE COBEPILEHHO
HOBOT'O MaTepuaia («c HyJs») 0e3 MOMOIIM ONBITHOTO MpernojaaBarelis BecbMa Hedp(HEeKTUBHO,
COMPOBOXKJIAETCS HEMPOAYKTUBHON TpaTod BpPEMEHHOro0 pecypca o0O0ydaromerocss H, Kak
CIIEICTBHE, BEJAET K 3aHI)KCHHON CaMOOILIEHKE, K yTpaTe MHTepeca K IMpoleccy oOydeHus u B
KOHEYHOM HTOT€ K pa3ouyapoBaHUI0O B BbIOOpe mpodeccuu, 4yTo Hemonmyctumo. lloatomy
TPAJUIIMOHHO B POCCHUMCKHX BY3aX HOBBI TEOPETHUYECKUU MaTepHal MO0 MaTeMaTHYECKUM
OUCLUUIUIMHAM Ha JIEKIHUSAX O0y4aromumcs O0BSCHSAET METOOM «OT MPOCTOr0 K CIOXKHOMY»
onbITHBIN JekTop (1-it aTan). Ha npaktnyeckux 3anatusax (2-if aTan) npenoaasaTeb IPOBEpseT
3HaHHME TEOPUM U O0053aTENIbHO MOKa3blBaeT Ha JEMOHCTPALMOHHBIX HpHUMepax IPHEMbl H
CHOCOOBI PEIICHUs MPAKTUYECKUX 3a]1a4, TOTOMY YTO 3TH MPAKTUYECKHUE IPUEMBI B CBOE BpeMsi
ObUTM  OTKPBITHl  BBLIAIOUIMMUCS YYEHBIMH B  pe3yJbTaTe€ UJIMTEIBHOM W  YIOPHOU
UCCJIENOBATENLCKOW  NIEATEIbHOCTH, M JalleK0 HE BCAKANW  0O0y4alomuics CMOXET
CaMOCTOSITENILHO MOBTOPUTH U300pPETEHNE STUX METOJ0B B Y3KMX BPEMEHHBIX paMKax y4eOHOro
nporecca. Hakonen, Ha 3-em »Tame oOy4deHHs OOydalOIIMics OMKEH CaMOCTOSTEIbHO
popenaTh HEKOTOpOoe KOJMYECTBO «yueOHO-TPEHHPOBOYHBIX» 3aJady IO H3y4aeMoil Teme,
YTOOBl JEUCTBUTENIILHO OBJIAJIETh M3y4YaeMbIM MaTEeMaTHUYeCKUM ammaparoM. llpu sTom
KENaTeNlbHO, YTOOBI 3HAYUTENBHYIO YacTh 3TOM CaMOCTOSTENIbHOW palboThl OOydarouuiics
mpojiesial BHE ayJUTOPHH, B JOMAIIHMX YCJIOBHSX, YTO IO3BOJISIET PACHIUPUTH BPEMEHHbBIE
pamku yueOHOro mpouecca. Takum oOpa3zom, camocToaTensHas paboTa oOyyaromierocs Ha 3-m
sTane o0s3aTesibHA W SBISIETCS HEOThEMJIEMOM YacThlO Ipolecca HU3ydeHusi Bcex 0e3
UCKIIIOYEHHUSI TEM JaHHON MaTeMaTU4eCKON U CIUIUIMHBIL.



1.1. MeTtoauyeckue peKOMEHIALUM 10 OPraHU3aluM padoThbl 00y4awUIMXCH BO
BpeMsi IPOBEACHH JICKIHOHHBIX 3aHATHH.

B xone nexuuii mpenopaBaTenb U3JaraeT U pa3bsACHAET OCHOBHbIE, HAUOOJIEE CIOXKHBIE
MOHATUS TEMBI, & TAK)XKE CBSA3aHHbIE C HEW TEOPETHUYECKUE M IPAKTUYECKHE 3aJauM, JaeT
PEKOMEHIallui Ha CEMUHAPCKOE 3aHATHE U YKa3aHUs HAa CAaMOCTOSATENIbHYIO PaboTy.

3HAKOMCTBO C JUCHUIUIMHONW IPOMCXOJUT y>K€ Ha MEePBOi JIEKIUH, I'/ie 0T 00yJaroIerocs
TpeOyeTcss He NpPOCTO BHUMAaHME, HO M CaMOCTOSTEIbHOE O(OpPMIIEHHE KOHCIEKTa.
KoHncnexkTupoBaHue JIEKIMIA — CIIOKHBIM BUJ BYy30BCKOH ayJUTOPHON paOOThI, IPEANoIaratomuii
MHTEHCUBHYIO YMCTBEHHYIO J€ATEIbHOCTh oOOydaromierocs. KOHCHIEKT SBIseTCS MOJIE3HBIM
TOrJa, KOrjJa 3allCaHO CcaMO€ CYLIECTBEHHOE€ WU CHIEJaHO 3TO caMuM OOydarouumcs.
XenatenbHO 3alMCh OCYLIECTBIATh Ha OJHOM CTPAHMIIE JIMCTA UM OCTaBJIAA MOJIsI, HA KOTOPBIX
[O3]IHEe, NPU CaMOCTOATENbHOM paboTe C KOHCIEKTOM, MOXHO CJelaTh JIONOJHUTEIbHbIE
3alliCU, OTMETUTH HEMOHATHBIE MECTA.

KoHcnekT nexuuu jiydine noapa3fenisiTh Ha MyHKThI, COOJII01as KPACHYIO CTPOKY. DTOMY
B OosbwION cTenmeHW OyayT crnocoOCTBOBAaTh BONPOCHI IUIAHA JIEKIUU, MPENJI0KEHHbIE
npenoaasatensm. Cienyer odpaliaTh BHUMaHUE Ha aKLEHTHI, BBIBObI, KOTOPBIE J€aeT JEKTOpP,
oTMeuass HauboJiee Ba)KHbI€ MOMEHTHI B JICKI[MOHHOM MaTepHalle 3aMEUaHUSIMH «Ba)KHOY,
«XOpOILIO 3alIOMHUTH» U T.II. MOKHO Z1€1aTh 3TO U C IIOMOILUBIO PAa3HOLBETHBIX MapKepOB HIIU
py4€eK, NOAYEPKUBAsl TEPMHUHBI U OIIPEIEICHHUS.

Ilenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpallleHuil, a0OpeBHartyp H
cuMBoJIoB. OpHAaKo mpu JanbHeinied padoTe ¢ KOHCIEKTOM CHMBOJIBI JIy4dlll€ 3aMEHUTb
OOBIYHBIMU CJIOBAMU AJIs1 OBICTPOIO 3pUTEIBHOIO BOCIIPUSATHUS TEKCTA.

PaGoTass Hajx KOHCHEKTOM JIEKIMil, Bcerja HEoO0XOIMMO MCIOJIb30BaTh HE TOJBKO
y4eOHHK, HO U Ty JIUTEpaTypy, KOTOPYIO JOMOJHUTEIBLHO peKOMEeHA0Bal JeKTop. FIMeHHO Takas
Cepbe3Hasl, KponoTiuBas paboTa ¢ JEKIMOHHBIM MaTepUajoM IO3BOJUT INyOOKO OBJIAJIETh
TEOPETUUECKUM MaTEpPHATIOM.

1.2. MerToanyeckne PpeKOMEHJANMM MO MOATOTOBKE K  CEMHMHAPCKUM
(IpaKTHYeCKUM 3aHATHAM)

[ToAroToBKy K Ka)aI0My NpPaKTU4YECKOMY 3aHATUIO OOy4aloIIMMCS IOJDKEH HadaTb C
O3HAKOMJIEHUSI C IIAHOM IIPAaKTUYECKOIO 3aHATUSA, KOTOPBI OTpa)kacT COAEpKaHHUE
IPEJI0OKEHHON TeMbl. TIaTenbHOE NPOAYMbIBAHUE U U3yU€EHUE BONPOCOB IJIaHa OCHOBBIBAETCS
Ha TNpopabOTKE TEKYyIIEero MaTepuana JIEKIMHM, a 3aTeM Uu3y4eHMs] o0O0sA3aTelbHOM U
JOTIOJTHUTEIIBHON JIMTEPATYphl, PEKOMEHIOBAHHOM K JAaHHOW TeMe. Bce HOBBIE MOHATUA 110
U3yyaeMoll TeMe HeOOXOIMMO BBIYYMTb HAW3ycTb M BHECTHM B IJIoccapuii, KOTOpBIH
1es1eco00pa3Ho BECTU C CaMOI'0 Havaja u3ydeHHs Kypca.

Pe3ynbTat Takoil paGoThl 10JKEH NMPOSBUTHCS B CIOCOOHOCTH 0Oydaroierocs CBOOOIHO
OTBETUTh HAa TEOPETUYECKHE BOIPOCH MpAKTUKyMa, €ro BBICTYIUIECHUM M Yy4yacTUM B
KOJJIEKTUBHOM ~ OOCYKJ€HHUM BOIPOCOB M3y4aeMOW TEMBbI, IPAaBUJIBHOM BBIIOJIHEHUU
MPAKTUUYECKUX 3a1aHUH U KOHTPOJIbHBIX PaloT.

B mnpouecce moaroToBKM K MNPAKTHUECKUM 3aHATUSAM, OOydaroUMMCs HEOOXOAMMO
o0paTUTh 0cO00€ BHUMaHHME Ha CaMOCTOATEIbHOE M3y4YE€HHE PEKOMEHJIOBAaHHOM JMUTEpaTyphl.
ITpu Bceil MOMHOTE KOHCIEKTUPOBAHHUSA JIEKIIMA B HEW HEBO3MOXKHO M3JIOKUTh BECh MaTEpHall
u3-3a JMMHUTAa ayIUTOpPHBIX 4acoB. Iloaromy camocTosTenbHass pabora ¢ ydyeOHHKaMmy,
y4eOHBIMU I1OCOOMSMH, HAyYHOM, CIIpaBOYHOM JMTEpaTypod, MaTepualaMu IMEPUOAMYECKHUX
m3nanuii  u  HMHtepHera  sBisiercs  HaumbOosnee  A(QQPEKTUBHBIM  METOJIOM  IOJY4YEHHS
JONOJIHUTENIBHBIX 3HAHWW, IO03BOJAET 3HAYUTEIIBHO AaKTHBU3UPOBATh IIPOLIECC OBJIALEHUS
uHpopMaluei, cnoco0cTByeT 6osee riy0oKOMy YCBOSHHUIO H3y4aeMoro Matepuaia, GopMHUpYyeT
y 00y4aroImuxcsi CBoe OTHOIIEHHE K KOHKPETHOM Impobieme.

CemuHapckue 3aHATHS 3aBEpIIAIOT M3ydeHUEe Haulosiee BaXHBIX TeM YydeOHOM
aucuumianHbel. OHM city’KaT Ui yrayOJIeHHOTro M3y4eHHs MaTepualla, a TakKe Uil KOHTPOJIS
IIperoiaBaTesieM CTENEHU OArOTOBJIEHHOCTH 00Yy4arOIUXCsl 10 U3y4aeMOM TUCIHUIUIMHE.



Cemunap mpeamosiaraeT pemieHHe U OOCYXKIeHHEe MaTeMaTHYecKuX 3a7ad Io
MpoiiIeHHbIM TeMaM. Ha cemMuHape paccMaTpuBarOTCs pa3JIMuHbIE METOAbI PELICHUS 3ajad,
BeleTcss OOCYXKIIEHHE pe3yNbTaToB. B Xoae CeMHMHApCKUX 3aHSATUH MOXET OCYIIECTBISTH
TEKYIIMI KOHTPOJIb 3HAHUW B BUJIE€ TECTOBBIX 3aIaHUM.

[Ipu moaroToBKe K ceMHHapy OOydYarolmecs MMEIT BO3MOXHOCTb BOCIOJIb30BaThCS
KOHCYJNIbTAllMsIMH TpenoaaBatens. KauecTBo yueOHON pa®oThl oOyyaromuxcs MpenogaBaTeib
OLICHUBAET C MCIOJIb30BAHUEM TEXHOJIOIMYECKOM KapThl IUCUUILIMHBI, pa3MELIEHHOW Ha cailTe
¢mwmana MAI'Y.

1.3. MeToanuyeckne peKOMEHIAMHU MO0 PadoTe C JUTEPATYPOId.
CaMocTrosiTennbHOE U3yuyeHHEe MaTEMAaTUYECKOr0 MaTepuiia o y4eOHUKY J1eJI0 CIO0KHOE..
K ocobeHHOCTSIM y4eOHBIX MMOCOOMH MO MaTeMaTUYECKOMY AaHaJlM3y MOXHO OTHECTH:

CBOEOOpPA3HbIM SI3bIK MaTeMaTHKH, , LIMPOKOE IPUMEHEHHE CHUMBOJIMKHU, IIpeoldiiafaHue
JEeTyKTUBHOTO METOJa M3JI0XKEeHHs MH(OpPMallUM, TeCHas CBSA3b TEKCTa C WUIIOCTPALUAMU U
YEepTEKAMH.

IIpu m3yuyeHUM OCHOBHOM PEKOMEHAYEMOW JIMTepaTypbl 0OydaromuMcs HEOOXOAUMO
oOpaTUTh BHMMaHHEe Ha 0a30Bble MaTeMaTH4ECKHE IIOHATUS U ONpEEICHUs, OCHOBHbIE
TEOPEMBI, MAaTEMATUYECKUE OCHOBBI U Y3JIOBBIEC IIOJIOKEHUS, NPEACTABICHHBIE B HU3Y4aeMOM
TekcTe. B kadecTBe WH(MOPMALMOHHO-CIPABOYHOIO MaTepHaja I0J€3HO HCIOIb30BaTh
SHIMKJIONEINYECKNE M Hay4yHO-TeXHHueckue cioBapu. Crenyer oOpaTUTh BHHMaHHE Ha
CXEMaTHYECKOE INPEACTAaBIECHUE U3JIaraéMoro MaTepuaja B BUJIE PUCYHKOB, CXeM, IpauKOB U
auarpamMMm. OHU criocoOCTBYIOT Oosiee OBICTPOMY BOCHPUATHIO U 3allOMHHAHUIO y4yeOHOro
Matepuana. /[Ins KOHTpOJIA YCBOEHHMS COIEPKAaHUS TEMBl PEKOMEHIYETCS OTBETHTh Ha
KOHTPOJIbHBIE BOIPOCHI, KOTOpPbIE OOBIYHO JAalOTCS B KOHIIE COOTBETCTBYIOIIMX TIJIaB U
naparpagoB y4eOHMKOB U Y4eOHBIX mocoOuil. OO0s3aTeNIbHBIM 3JEMEHTOM CaMOCTOSATEIILHON
paboThl 00YYaAIOIMIUXCS C JTUTEPATYPOU SIBIIIETCS BeleHHE HEOOXOIMMBIX 3alMcel: KOHCIEKTa,
BBIIIMCKH, TE3UCOB.

IIpu camocTosdTenbHOM paboTe oOOyyaromuxcs C JOMOJHUTENIBHOM JUTEpaTypoi
HEOOXOIUMO BBIACIUTh ACMEKT H3ydyaeMOH TeMbl (Y4TO B JIaHHOM MaTepuaje OTHOCHUTCS
HEMOCPEICTBEHHO K M3ydyaeMoW TeMe M OCHOBHBIM BONpocaM). [|ONONHUTENBHYIO JIUTEPATypy
nenecoo0pa3sHo  mpopabaTbiBaTh IOCJIE€ OCHOBHOM, KoTopass ¢opMmupyer 0Oasuc ais
nocieayrouero Oosiee TiyOOKOro H3y4eHHsI TeMbl. J(OMOMHUTENBHYIO JIMTEPATypy CIEAyeT
U3y4aTh KOMIUJIEKCHO, pacCMaTpUBasi pa3Hble CTOPOHBI H3y4aeMOro BOIpoca.

ITpu paboTe ¢ NCTOUHUKAMHU U JINTEPATYPOI BAXKHO YMETh:!

— COIOCTaBJIATh, CPABHUBATh, KJIACCU(PULUUPOBATh, I'PYNIIMPOBATh, CUCTEMAaTU3UPOBAThH
MHGOPMALIUIO B COOTBETCTBHUHM C OIIPEAENIEHHON yueOHOM 3a1aueit;

— 000011aTh NOJYyYEHHYIO0 HH()OPMALINIO, OLIEHUBATh POCIYIIAHHOE U TPOYUTAHHOE;

— (¢uUKCHpOBAaTH OCHOBHOE COJEp)KaHHE COOOIIeHUN; (OpMYyIUpOBaTh, YCTHO H
MUCbMEHHO, OCHOBHYIO MJI€I0 COOOLIEHUS; COCTABIIATH IJIaH, (POPMYIUPOBATH TE3HCHI;

— paboTaTh B pa3sHbIX peKuMax (MHIAUBUAYAIbHO, B Mape, B TPYIIE), B3aUMOACHCTBYS
APYT € IPyToM;

— MOJb30BaThCs pe(hepaTUBHBIMU U CIPAaBOYHBIMU MaTE€pHUATIAMU;

— oOpamarbesi 3a MOMOLIBIO, JOMOJHUTEIBHBIMU Pa3bACHEHMSAMHU K IPENoJaBaTelto,
ApyruM 00y4aroIIuMCs.

14. Meroanueckne pexomenaanuum mno padore ¢ UHTEPHET-PECYPCAMMUH
(17191 MOATOTOBKHU COOOIIEHHIA, TOKIAT0B)

Cpenn UurtepHer-pecypcoB, Hauboliee UYaCTO HCIOIb3YEMBIX OOy4aloIMMHUCA B
CaMOCTOSITENIbHOH paboTe, CleAyeT OTMETHTb JJIEKTPOHHbIE OMOJIMOTEKH, 00pa3oBaTeNIbHBIC
MOpTaNbl, TeMaTHYEeCKUe calThl, Oubmmorpaduueckue 0a3bpl JaHHBIX, CAUTBHl MEPUOIAUYECKUX
u3nanuit. st apdextuBHoro moucka B WWW oOy4aromuiicss J0JK€H YMETh U 3HATH:



— 4€TKO OMpeAeNsaTh CBOM HWHGPOPMAIMOHHBIE MOTPEOHOCTH, HEOOXOAUMYIO
pETPOCIEKTUBY MH(OpPMaLIMU, KPYT IONCKOBBIX CEPBEPOB, 00JIE€ KAUECTBEHHO MHAECKCUPYIOIINX
HYKHYIO0 HH(pOpMaIHIO, IPaBUIbHO (POPMYIUPOBATh KPUTEPUU MTOUCKA;

— OIpEeNeNATh U Pa3AeATh pa3MEIEHHYIO0 B ceTH VHTepHeT uHpopManuio Ha Tpu
OCHOBHBIE TpYNIbI: CIIPAaBOYHAsI (DJIEKTPOHHBbIE OWONMOTEKHM W SHUUKIONEINH), HaydHas
(TeKCTbl KHUT, MaTepuanbl Ta3eT M JKypHAJIOB) M Yy4yeOHass (MeTonuueckue pa3paboTkw,
pedepathl);

— JaBaTh  OLIEHKY  KadecTBa  IPEJACTaBICHHOM  MH(pOpMauuH,  OTAEIUTH
NEUCTBUTEILHO BayKHBIE CBEJEHUS OT MH(OPMAIIMOHHOTIO 111yMa;

— JlaBaTh OLIEHKU JOCTOBEPHOCTH MH(OpMAIMK Ha OCHOBE PA3JIMYHBIX NPU3HAKOB,
MOBHEIIHEMY BUJy CaiiTa, XapakTepy 1nojadu nHhopMaluu, e€ opraHu3aluu;

— o0yyaroumMcsi HeoOXOAMMO yMeTb €€ aHaJIu3UpOBaTh, ONpenensITh eé
BHYTPEHHIOIO

HEMNpPOTUBOPEUHUBOCTb.

3ampemieHa nepenada JApYrMM  IOJb30BaTeNsM HMHGOpMaluu, MPEACTaBIAIONIEH
KOMMEpPYECKYI0 WM T'OCYyJapCTBEHHYIO TaliHYy, pacHpOCTpaHATh HH(POpPMAIUIO, MOPOYALIYIO
yecTh M JOCTOMHCTBO TrpaxkiaaH. IIpaBoBble OTHOmIEHHS peryiaupyoTces 3akoHoM «O0
unpopmanuu, uMHGoOpMATH3AMK M 3ammTe uHbopManuu», 3akoHOM «O TocyIapCTBEHHOM
TaiiHe», 3akoHOM «OO0 aBTOPCKOM IMpaBe M CMEKHBIX MpaBax», cTaThbsiMu KoHcTuTyuuu o0
OXpaHe JINYHOM TalHBbl, CTaTbsIMU ['paXkAaHCKOro KOJAEKCAa U CTaThbsIMU YTOJIOBHOI'O KOJIEKCa O
IIPECTYIUIEHUSAX B cpepe KOMIbIOTEPHOI HHPOpMALIH.

Ilpn paGore ¢ MHHTepHeT-pecypcamMm oOpaliaiiTe BHUMaHUE Ha HCTOYHHK:
OpPUTMHAJbHBIN aBTOPCKUII MaTepual, pedepaTUBHOE COOOIIEHHE IO MaTepHayaM JpYyrux
nyONMuKamuii, cTyaeHueckas ydeOHas pabora (pedepar, KypcoBas, AWIUIOMHAsT H Jp.).
OpuruHanbHble aBTOPCKHME MaTepHalbl, KaK MPaBUIIO, MYOIUKYIOTCS Ha CIEHAIN3UPOBAHHBIX
TEMaTHUYECKUX caliTax MM B OMOIMOTEKax, y HUX YKa3blBaeTCs aBTOP, €ro JaHHbIE. BbInoHEeHbI
Takyue pabOThl MOCIE0BATEIIBHO B HAYYHOM HMJIM HAyYHO-NOMYJISIPHOM CTHJIE. DTO MOTYT OBITh
Hay4yHbl€ CTAaTbU, TE3UCHI, yUeOHUKH, MOHOrpauu, AUccepTalliu, TEKCThl Jekuuid. Ha ocHoBe
TakUX pabOT Ha HEKOTOPBIX caifTax pasmermiatorcs pedepaTsl uau 0030pel. OOBIYHO OHU HE
UMEIOT aBTOpa, PEIKO YKa3bIBAIOTCS HCTOUYHUKH pedepupoBanus. CaMu CalThl MOCBSIIEHbI
pa3zHooOpa3Hoi TemaTHke. K TakuM paboTaM CTOUT OTHOCHUTHCS KPUTHUECKH, KaK U K caiTam,
Il pa3MelnarTcs ydeOHble cTyleHueckue paboTsl. KadecTBO 3THX pabOT OdeHb HHU3KOE,
IIO3TOMY CHa4aJla IOAyManTe, OLECHUTE PECypC, a yKE IIOTOM UM IOJIb3yHUTECh. B OCTaIBHOM ¢
WHTEPHET - ICTOYHUKAMHU MOKHO paboTaTh KaK ¢ OOBIYHOM neuyaTHor nuteparypoi. UHTepHer —
3TO emé U orpoMHasi OuOIMoTeKa, T1e BBl MOXKETE HAUTH MPAKTUYECKHU JTI000H Xy10KECTBEHHBIN
TEKCT. B uWHTepHETE OrpoOMHOE KOJUYECTBO CJIOBAPENd M SHUMKIONEIUH, HCIIOIb30BAHUE
KOTOPBIX IPUBETCTBYETCS.

1.5. MerToanyeckne peKOMEHIAIMHU 10 MOATOTOBKE K IK3aMEHY

[ToaroToBka K 5K3aMEHy CHOCOOCTBYET 3aKpENJCHHIO, YIIIyOJIEHHI0O U O00O0OIIECHUIO
3HaHUH, NOlIydaeMblX, B Ipolecce OOydeHMs, a TaKKe IPUMEHEHHI0O HUX K PpeIICHUI0
IIPAaKTUYECKUX 3a/1ad. ['0TOBsCh K K3aMeHy, 00yJaroIuiics JMKBUAUPYET UMEIoIIMecs IpoOebl
B 3HaHUAX, YMIIyOiser, cucTeMaTU3UpyeT M YyIHopsjodMBaeT cBou 3HaHusA. Ha 3adere
00y4arouMiicst 1EMOHCTPUPYET TO, UTO OH MPUOOPEI B IPOL[eCCe U3YyUEHUS AUCLUIIIUHBI.

B ycnoBusix npumensemoir B MAI'Y 0OamuibHO-pEHTHHIOBOM CHCTEMBI IOATOTOBKA K
9K3aMEHY BKJIIOYAET B Ce0s1 CaMOCTOSITENIBHYIO U ayIUTOPHYIO pabOTy 00y4arolerocsi B TeUeHUe
BCEr0 IIEpUOJA M3Yy4eHHMS [UCLUUIUIAHBI M HEMOCPEACTBEHHYIO IIOATOTOBKY B JHH,
IIPEUIECTBYIOIIME dK3aMEHY 10 pa3[ienaM U TeMaM I CLUIUINHBIL.

ITpu moaroroBke K 3K3aMeHy O0y4aroIMMCs LeJ1ecO00pa3HO UCIONIb30BaTh HE TOJIBKO
MaTepuaibl JEKIU, a U PeKOMEH/JI0BaHHbIE MPENOJaBaTe]IeM OCHOBHYIO M JIOMOJHHUTEIbHYIO

JUTEPATYPY.
ITpu noaroroBke 1enecoo0pa3Ho:



- BHUMATENBHO U3Y4YHUTh N€PEYCHb BOIPOCOB U ONPEAEIUTh, B KAKMX MCTOUHUKAX
HaXOJATCs CBEJIEHUs, HEOOXOAUMBIE JIJIs1 OTBETA HAa HUX;

- BHUMATENIBHO IPOYUTATh PEKOMEHIOBAHHYIO JIUTEPATYpPY;

- COCTAaBHUTb KPAaTKHE KOHCIIEKThI OTBETOB (IIJJaHbl OTBETOB).

KauectBo  yuebHON  paboThl  oOydaromuxcsi  NpenojaBaTelb  OLEHUBAET ¢
UCIOJb30BAHUEM TEXHOJIOIMYECKOM KapThl AMCLMILIMHBI, pa3MELIEHHOM Ha caiite ¢uimana
MAT'Y.

1.6. MeTtoauyecKkue peKOMEHIAIUM M0 COCTABJIECHHUIO IJI0CCAPHSA

1. BaumatenbHO HquHTaﬁTe U O3HAKOMbTECh C TEKCTOM. BEI BCTPCTUTC B HEM
MHOT'0 pa3JIMYHbIX TCPMUHOB, KOTOPBIC UMCIOTCA 11O HaHHOfI TEME.
2. Ilocne TOT'0, KaK BbI OIIPEACIINIIN OCHOBHBIC TECPMUHBI, Bbl JOJIZKHBI COCTAaBUTH U3

HuX cnucok. CioBa B 3TOM CHHUCKE JOJDKHBI OBITH PACIOJIOXKEHBI B CTPOro aj(aBUTHOM
HOpsiAKe, TaK Kak [IJIoCCapuil MIpeACTaBiIseT Cco0OoW He 4YToO MHOE, Kak ClIOoBaphb
CIIELNAJIM3UPOBAHHBIX TEPMUHOB.

3. ITocne sroro HaumHaercs paboTa MO COCTaBJIEHHIO cTaTed rioccapus. CraTbs
ryioccapus - 3To onpezeneHue TepmuHa. OHa cOCTOUT U3 IBYX yacTel: 1. TouHas popMyIupoBKa
TEPMHUHA B UMEHUTEIBHOM NaJeXke; 2. coaepikaTebHasl 4acTb, 00bEMHO pacKpbIBaIOLIasi CMbICI
JAHHOTI'O TEPMUHA.

ITpu cocTaBiieHnu ria0ccapys BaXKHO NPUIEPKUBATHCS CIENYIOIIUX IIPaBUIL:

— CTPEMUTECH K MAKCUMAJIBHON TOYHOCTH;

— cTapaiiTech yKa3blBaTh KOPPEKTHbIE HAyYHbIE TEPMHUHBI U N30€rath BCAKOIo poja
XKaproHusmoB. B ciydae ymnorpeOieHMs TaKOBOTo, JaBaiiTe €My KpaTKO€ U IIOHATHOE
MOSICHEHUE;

— TaKXKe He 3a0bIBaliTe NPUBOAUTH B IPUMEP KOHTEKCT, B KOTOPOM MOXKET
yNOTpeOIATh JaHHbIH TEPMUH;

— IIPU JKEJIAHUU B IJIOCCAPUN MOXHO BKJIIOYMTH HE TOJIbKO OTEIbHBIE CJIOBA U
TEePMUHBI, HO U 1ieJIble (hpasbl.

1.7. MeToanuyeckne peKOMEeHIAUMHU JJIsl 3AHATHII B UHTEPAKTUBHOM opme

B yueObnoMm mporecce, TOMUMO UTEHUS JISKIIUI U ayAUTOPHBIX 3aHATHH, HUCIOJIB3YIOTCS
UHTEpaKkTUBHbIE (opMbl. B codeTanuu ¢ BHeayAMTOpPHOH paboOTOl 3TO CHOCOOCTBYET
(bopMUPOBAHUIO U PA3BUTHUIO PO ECCHOHATBHBIX HABBIKOB 00Y4arOIINXCSl.

HuTepakTiBHOE 00yuYeHHE MPEACTaBIIsieT cO00M Croco0 MO3HAHUSA, OCYLIECTBISIEMbI B
(dbopMax COBMECTHOW JEATEIHOCTH OOYYalOIIMXCS, T.€. BCE YYAaCTHUKA O0Opa30BaTEIbHOIO
mpolecca B3auUMOJEHCTBYIOT APYr € APYroM, COBMECTHO PELIAIOT IMOCTaBJIEHHBIE MPOOJIEMBI,
MOJIETIUPYIOT CUTyallud, OOMEHHUBAIOTCA WH(OpMalMel, OLIEHUBAIOT JEHCTBUE KOJUIET M CBOE
COOCTBEHHOE TOBECHUE, MOTPYKAIOTCA B peallbHyl0 atMochepy Jel0BOro COTpyIHUYECTBA IO
pa3perIeHnIo mpoodIeM.

B kypce n3ydaemoi nucHMIUIMHBI « MaTeMaTudecKuil aHallu3» B HHTEPAKTUBHON GopMe
4achl HCIOJIb3YIOTCS B BUJE: MHTEPAKTUBHOMN JIEKIIMU U TPYIIIOBOM THUCKYCCHMU.

TemaTnka 3aHATHI C HCIIOJIBb30BAHMEM MHTEPAKTUBHBIX (OpM

Yacel, OTBOAMMBIC Ha
No Tema VirepaxTBHas hopma WHTEPaKTHUBHBIE ()OPMBI
n/n IpakTudeckue
Jlexkuu
3aHITHS
1 Tema 1. MHOXecTBa, YUCIIOBBIC HuTepakTUBHAS JIEKLIMS 1 1
IOCJIEI0BATEILHOCTH
2 Tema 2. OyHKIIUH, TPECTbHBIC 3HAUCHHS HHTepakTUBHAS JIEKIUS 1 )
" | dyHxumit
3 Tema 3. OcHoBHI U hepeHITHATEHOTO WuTepakTUBHAS JIEKLIMS 1 )
HUCUNCIICHUS
Tema 4. OCHOBHBIE TEOPEMBI O HuTepakTuBHAS JIEKLMS
4. | HETIPEPBIBHBIX U TUPHEPESHIUPYESMBIX 2 -
GyHKIHIX




Yacel, OTBOAMMBIC HA

Ne HUHTEPAKTUBHBIE (OPMBI
Tema WuTepaxtuBHas Gopma P bop
n/n [paxTHyeckne
Jlexuu
3aHSATHS

HHTepakTuBHAs JIEKLMS,

5. | Tema 5. HUccaemoBanue KLU
o by TPYIIOBAas JUCKYCCHS

1 1

6 Tema 8. DxcTpeMyMbl pyHKIIMH MHOTHX WHTepakTuBHAs JIEKLMS,
' | mepeMeHHBIX. TpYNIoBas AUCKYCCHSI

WnuTepakTUBHAS JIEKILIUS,

7. | Tema 9. HeonpeneneHHbI HHTETpal.
TPYIITOBAst AUCKYCCHS

HHTepakTuBHAs JIEKLMS,

8. | Tema 10. OnpeneneHHbIN HHTETPAI.
IPYNIIOBast AUCKYCCHUS

9. | Tema 11. HecoGcTBEHHBIE HHTETPAIIBL. WnrepakTiBHas nexuus 1 -

WuTepakTUBHAS JIEKIIMS,

10] Tema 12. KpaTHble HHTETpabl
TpyNIoBas JUCKYCCHS

11} Tema 15. Teopus 4uCIIOBBIX PSZOB MurepakTnBHas NEKIHs 1 -
12] Tema 16. @yHKUIHOHATIBHBIE PSB! WnrepakTiBHas neKius 1 -
HUTOI'O 18 yacos
2. Il1aHbl NPaKTHYECKUX 3AHATHI

Ilepeuens mem, HEOOXOOUMBIX K PACCMOMPEHUIO HA NPAKMUYECKUX 3AHAMUAX
Tema 1. MHOKeCTBa, YHCJIOBBIE MOCJIE0BATEILHOCTH.
Iinan
MHOX€eCTBO BEIIECTBEHHBIX YHUCEI, ONepallii HaJ MHOXKECTBaAMHU
MHOX€eCTBO KOMIUICKCHBIX UM CETl
YucnoBble NOCIENOBATEIBHOCTH, CYMMA YHUCIIOBBIX OCIEA0BATEILHOCTEM.
Cxopsiieiicss YMCI0BOM ITOCIE0BATEILHOCTH
Brruucnienue npeienoB nociea0BaTeibHOCTEN
YacTuuHble mpeaensbl MocIe0BaTeIbHOCTEN

A

3aoanus Ona konmpoas
1. HaiiTi MOAYJIM ¥ apI'yMEeHTEI CJeYIOLHX YHCce:

1 3 1-i
ie —Q. 1123, —— R - . — 1)3e
a) i; 6) —3; B) 1 +i1%3; 1) 2+l 2 ,zr.)1+i,e)( 4 + 3i)?%;
(1+i)®
") -y |
2. loxasats |Z| = |2|, z+ 7 = |22, arg (2, - 2,) = arg 2, +

z

1

+arg z,, arg o, —argz —arg z,.
2

3. IIpescTaBUTE B TPUI'OHOMETPHUYECKOMH (oOpMe CllefyIo-

Ilmequcna:a)zl=2\/§ +2i;6)2,=1+i;B)2;=1~— V3 i;
§)z,=1i; n) z, = 5.

Beraucimis:

n+l

a) limm(\/n2 +n ~n? —n);

Jlumepamypa:

— [Mumnaues B.C. Bricmas marematuka: yueOonuk / B.C. [llumaues. - 8-e uza. nepepad. u
no1. - M.: Beiciag mkona, 2003. - 447 c.



— [MTucemennsii JI.T. KoHcmekT yeknuii mo BbICHICH MaTreMaTuke: Kypc jekiuid.Y.l /
J.T.Ilucemennsiii. - 11-e uza. - M.: Aitpuc-nipecc, 2011. - 288 c.

— [MTucemennsiii J[.T. KOHCIEKT JNeKmuil IO BBICHICH MaTeMaTuke: Kypc Jekmwid.Y.2/
J. T.Ilucbmennbii. - 8-e uzn. - M.: Aitpuc-npecc, 2012. - 256c¢.

Tema 2. ®yHkuum, npeaeibHoe 3HaYeHUE PYHKIIUH.
Inan

Brruncnenue npenenoB GpyHKIUN

PackpeiTre HeonpeneneHHoCTEN

3amMeuaTesbHbIe IPEEbl U UX CIIEICTBUS

OnHOCTOPOHHUE MPEAENbl, TOYKU pa3pbiBa QyHKIUH

3aoanus Onss KOHMpPoOA

el

z—0 \ 1 + sin x cos 2x

. 1+ sinx cos 3z 1/ sin® 2
3. lim .

x+2

z—2

8. lim \/ln(l‘ +2) + sin(4 — 22) cos
z—2
IIpumep 3. Ilpu xaxux sHaueHusax A u B byHKUUA

. n
~2sinx, x< _5’

f(x)= {Asinx+ B, - 121:- <x< —125, HellpepsIBHa?
T
>
cosx, x2g
Jlumepamypa:

— [Munaues B.C. Boicmas marematuka: yueOnuk / B.C. Illumaues. - 8-e uza. nepepad. u
non. - M.: Beicmmag mxomna, 2003. - 447 c.

- [Mucemennsiit J[.T. KoHcmekT nekmuii mo BbICHIe MareMaTuke: Kypc dekuuid.Y.l /
J. T.Ilucbmennbii. - 11-e uzn. - M.: Alipuc-nipecc, 2011. - 288 c.

— [MTucemennsiii J[.T. KoOHCIEKT JNeKmwii 1Mo BBICHICH MaTeMaTuke: Kypc Jekmwid.Y.2/
J.T.Ilucemennsiif. - 8-e u3a. - M.: Aiipuc-nipecc, 2012. - 256¢.

Tema 3. OcHoBbBI TU(PPePeHINATHHOTO UCHUCIEHUS.
Ilnan
Brruncnenne npousBonusix. [IpaBuna nuddepeHmpoBanus.
[TpousBoaHas CIOXHON QPYHKITUN
ITpon3BoaHas HESIBHO 3aJaHHON (QYHKIIUU
Jlorapudmuueckoe nuddepenrpoBanme
ITpon3BoHBIE BBICIINX MTOPSIIKOB.
[TpousBoaHbIe OT HYHKIUH, 3aJaHHBIX TapaMeTPHUECKU
Hudbdepennman hpyHKINH.
[Tpumenenue nuddepennuana B IprUOIMKEHHBIX BEIUUCICHHSIX.

RN R DD =

3aoanus Ona konmpoas
Haiitn npoussojHrle cilenylonux GyHKIUMK

2x +¥x
x2 ’

1
1 a)y=5x- = -3Jx;6)y=

o 8e-df



AtFe y T laiLudiil &g e

Haitru nponssoansle GpyHKI Ui, 3aJaHHBIX IapaMeTpHUyec-
KH:

4. x=ey=1tgt;

15.x=§1 _42 ,y=cost..

Haiitu npousBogHble GyHKIMA, 3aJaHHBIX HEABHO:

16.x+y—ev=0. ’

17.sin(x2 - y) - y2=0.

18. JloxasaTs, 4yTo ypasHenue y = x5 + 3x ompeaenset of-
HOBHAYHYIO GYHKINIO X = x(y) 1 HaliTH ee IPOM3BOAHYIO.

Haiitu auddeperumnanst pyarmuii:
19.y= ¥x? -1n(1 - 52).
20.y___sm3:c+1 )
cosbx -1
Haiitu npoussognasie 1 AuddepeHIAANB] BTOPOTo NOPALKa
1
lL.y= in] —|{.
21. y = arcsin o
22. y= 2-etgx,

Jlumepamypa:

— [Munaues B.C. Boicmas marematuka: yueOnuk / B.C. [llumaues. - 8-e uza. nmepepad. u
no1. - M.: Beiciag mkona, 2003. - 447 c.

- [Mucemennsiit J[.T. KoHcmekT neknuii mo BbICHIEH MareMaTuke: Kypc jdekuuid.Y.l /
J. T.Ilucbmennbii. - 11-e uzn. - M.: Alipuc-nipecc, 2011. - 288 c.

— [MTucemennsii J[.T. KOHCIEKT JNeKmui IO BBICHICH MaTeMaTuke: Kypc Jekmwid.Y.2/
J.T.Ilucemennsiif. - 8-e uza. - M.: Aiipuc-nipecc, 2012. - 256¢.

Tema 4. OcHOBHBIE TeopeMbl 0 HellPePbIBHBIX U AH(pdepeHuHpyeMbIX GyHKIHUAX.
IInan

1. PackpsiTiie Heonpenenennocten. [Ipasuno Jlonurans.

2. ®opmyinsl Teinnopa u Maknopena.

3aoanus Ona koHmpons

" 8. Ucnmoabsys npasnia JlonuTans, HailTH CAeAyIOLIMe
Hpenensl:
tgx -1 ; 5 lim In (sin x)

x-+0 In (sin 2x) *

IIpumep 7. PasioskuTs ciegyomue GyHKIHA 110 (pOpMyaam
Teitnopa 1 MakyiopeHa B OKPeCTHOCTH 33JaHHBIX TOUEK:
a)y=x%+38x2-2x +4; x,=-1;6) y = tg x; x, = 0 (pop-
MyJsa 3-ro nopazka); B) y = esin*; x, = 0 (popmyna 3-ro mo-
pAafKa).
Jlumepamypa:
— [Mumnaues B.C. Bricmas marematuka: yueOonuk / B.C. [llumaues. - 8-e uza. nepepad. u
no1. - M.: Beiciag mkona, 2003. - 447 c.
- [Mucemennsiit J[.T. KoHcmekT nekmuii mo BbICHIed MareMaTuke: Kypc jdekuuid.Y.l /
J. T.Ilucbmennbit. - 11-e uzn. - M.: Alipuc-nipecc, 2011. - 288 c.
— [MTucemennsiii J[.T. KoHCIEKT NeKmuii IO BBICHIEH MaTeMaTuke: Kypce Jekmwit.Y.2/
J.T.Ilucemennsiif. - 8-e u3a. - M.: Aiipuc-nipecc, 2012. - 256¢.

Tema S. Uccnenopanue pyHKkuuu

IInan
OTbICKaHHE YYaCTKOB MOHOTOHHOCTHU (DYHKIIMH.
[ToHsiTHE SKCTPEMYMOB, HEOOXOIUMOE U JJOCTATOUYHOE YCIOBUS IKCTPEMYMOB.
BrimykiiocTh, HalpaBiieHUE BBITYKJIOCTH M TOYKHU Ieperunoda rpaduka GyHKIum.
AcuMmnToThl rpaduka QyHKIHH.
HccnenoBanue GpyHKINHU, TOCTPOEHUE IPa(PUKOB.

NAEWD =



3adanus Ons KOHMPOis

1?. Haittit npoMesXyTKH MOHOTOHHOCTH CIeXYIOIUX (hyH~-
315737

a)y=x+cos x;6) y=x2%2%B)y =x—In(1 + x).

13. Haiiru sxcrpeMyME! GyHKIAK

2
a)y= x———w;6)y=e"sinx;
x2+2x+1 -
14, HaiiTy ToukH meperun6a ¥ MHTEepBAJLl BRIIYKJIOCTH
bynxnnmit:
1
X . 2x 2x-x%
a)y=-—>7:;6)y=arcsin——;B)y=¢€ .
A Tt Tea? DY
15. HaiiTa acUMOTOTHI rpaduKOB GYHKIHIL:
3 _ 1
Dy =221 6y m v g)en.

Cxf x4l S
16. Haiity HauGonbIIHe 1 HaNMeHbIINe 3HAYeHUS QYHK-
Oyl Ha NPOMeKyTKax:

22 -x+1

R A e 0; 1];
a)y -x2+x+1'xe['1]

6)y=2tgx—vtg2x;xe’i0;g].

Jlumepamypa:

— [unaueB B.C. Beicmas marematuka: yueOnuk / B.C. Illumaues. - 8-e uza. nmepepad. u
nomn. - M.: Beicmag mkona, 2003. - 447 c.

- [Mucemennsiit J[.T. KoHcmekT nekmuii mo BbICHIe MareMaTuke: Kypc jdekuuid.Y.l /
J. T.Ilucbmennbii. - 11-e uzn. - M.: Alipuc-nipecc, 2011. - 288 c.

— [Tucemennsiii J[.T. KoOHCHIEKT JNeKmuWi IO BBICHICH MaTeMaTuke: Kypc Jekmwid.Y.2/
J.T.Ilucemennsiif. - 8-e u3a. - M.: Aiipuc-nipecc, 2012. - 256¢.

Tema 6. ®yHKIMH MHOTHX IIEPEeMEHHbIX.

IInan
OO6nactb 3Ha4YeHUs U 001ACTh onpeAeneHus QyHKIIMY MHOTHX EPEMEHHBIX.
YacTtHble npon3BoHbIE (PYHKIMI HECKOJIBKUX NepeMeHHbIX. [lomaHblil nuddepenuan.
[Tpon3BoaHas GyHKIMHM MHOTHUX II€PEMEHHBIX 110 HAIPaBJIEHUIO. I'paiueHT.
ITpon3BoaHbBIE CIOXKHBIX (PYHKIINH.

b

3aoarnus 0ns konmpoas

Hpumep 1. Haiitu obnactyn onpegenenus GyAKIul U u306-
Pas3suTh UX rpadUdYecKu:

1
A)z=V1-x? +y2 ~1;6) 2 =————;
/1 _ x2 _ yZ
HaiiTu yacrHbIe HIPOU3BOJHLIe ! YaCTHLIS zm(})(bepenuﬁaﬂbn

2
9. w = (sin x)». 10. z = sin _y— .

HaiiTi npoussosHbIe CHOKHBIX QYHKIUH:
14. 2 = f(x + y ; xy).
15.z=sinx-lny,x=t} y=e'.
HaiiTu npon3BoHY0 GYHKIUA 10 3aJaHHOMY HallpaBJe-

HUIO BeKTOpa AB B 3aZlaHHOM TouKe A:
17. w=e=*2+32; A (1; 1; 1); B (2; -3; 4).

Jlumepamypa

— [Mumnaues B.C. Boicmas maremartuka: yueOonuk / B.C. [llumaues. - 8-e uza. nepepad. u
no1. - M.: Beiciag mkona, 2003. - 447 c.

- [Mucemennsiit J[.T. KoHcmekT nekmuii mo BbICHIEH MareMaTuke: Kypc Jekuuid.Y.l /
J. T.Ilucbmennbit. - 11-e uzn. - M.: Alipuc-nipecc, 2011. - 288 c.



— [MTucemennsii J[.T. KoHCIEKT JNeKmwil IO BBICIICH MaTeMaTuke: Kypce Jekmwid.Y.2/
J.T.Ilucemennsiif. - 8-e uza. - M.: Aiipuc-nipecc, 2012. - 256¢.

Tema 7. HesiBHbIE (DyHKIIUH.

IInan
1. [TonsTue HessBHOM yHKLIMHU, ONIpeieNieMOl OTHUM YPaBHEHUEM.
2. ITpon3BoaHas HeIBHOM (QYHKIUU

3aoanus Ons koHmpoas
Haiitn nponsBogHyI0 GYHKIMY, 3afaHHOI HesIBHO:
23. 254 —y = 0. 24. sin(x? + y?) - x —y = 0.

Jlumepamypa:

- [[Mumauer B.C. Bricmiast matematuka: yueonuk / B.C. lllunaves. - 8- uza. nepepad. u
non. - M.: Beicmiag mkomna, 2003. - 447 c.

— [MTucemennsii JI.T. KoHcmekT nekmuii mo BbICHICH MareMaTwke: Kypc jdeknuid.Y.l /
J.T.Ilucemennsiii. - 11-e uza. - M.: Aitpuc-nipecc, 2011. - 288 c.

- [Mucemennsiit J[.T. KoHCmekT nekuwii Mo BBICHIEHM MaTeMaTuke: Kypc Jjekuwit.Y.2/
J. T.Ilucbmennbit. - 8-e uzn. - M.: Aitpuc-npecc, 2012. - 256c¢.

Tema 8. JxkcTpemymbl QyHKIMIT MHOTHX NepeMeHHBIX.
1nan
1. ®opmyna Tainopa 1uist QyHKIUN MHOTUX [TE€PEMEHHBIX.
2. OKCTpeMyMbl PYHKIIMI MHOTHX NEPEMEHHBIX.
3. Heobxonumble yClnoBUs 3KCTpEMyMa.
4. JlocTaTouHbIE YCIOBUS SKCTpeMyMa (PyHKIIMM MHOTUX IIEPEMEHHBIX: YaCTHBIN cydaii
(bYHKIUY BYX MEPEMEHHBIX.
3. [ToHsTHE YCIIOBHOI'O AKCTpEMYMa (PYHKIIMM MHOTMX II€PEMEHHBIX.
6. AOCOIIOTHBIN IKCTPEMYM

3aoanus 01 KOHMPOs.

HaiiT cTanuonapHble TOYKH, TOUKH BKCTPEMYMA H 3KCT-
peMyMbI GYyHKIIMH:

3.z=x'+yt— x% - 2xy - Y2

4. 2 = xy - In(x2 + y?).

5. 2 = e2**%(8x2 — 6xy + 3y?).

HaiiTu nautonsiive u HauMeHbIIV e 3HAYeHUA QYyHKIUIL:

2 .2
6.2= e ¥ (2x2 + 3y?) B kpyre x2 + y2 < 4.
7.2=x2—xy+y?, ecnu || + |y| < 1.
HaiiT TOuKy yCcJOBHOrO SKCTPEeMyMa U 3HAYEeHUSA YCIOB-
HBIX SKCTPEeMYMOB QYHKLMII:
8.z2=x+y,ecau x>+ y?=1.
9.z2=x2ty?eciux+y=1.

Jlumepamypa

— [unaues B.C. Bricmas marematuka: yueOonuk / B.C. [llumaues. - 8-e uza. nmepepad. u
no1. - M.: Beiciag mkona, 2003. - 447 c.

— [MTucemennsiii JI.T. KoHcmekT yeknuii mo BbICHICH MareMaTuke: Kypc jdekiuid.Y.l /
J.T.Ilucbmennbit. - 11-e uzn. - M.: Alipuc-nipecc, 2011. - 288 c.

- [Mucemennsit J[.T. KoHcmekT nekuwii Mo BBICHIEHM MaTeMaTuke: Kypc Jekuwil.Y.2/
J.T.Ilucemennsiif. - 8-e u3a. - M.: Aiipuc-nipecc, 2012. - 256¢.

2 cemecTp
Tema 9. HeonpeneneHHblii HHTErpas.



Inan

1. HenocpencrseHHOE HHTEPrpUpPOBaHUE.
2. Beruucrienne HeonpeaeNeHHbIX MHTETPaaoB MOACTAHOBKOM U IO YaCTSAM.
3. PaznoxeHnue npaBUIbHON paliMoOHaIbHON ApOoOU HA CYMMY NPOCTEN IIHX.
. A
4. HuTerpupoBaHue palimoHaIbHBIX Apo0el Buaa J. dx u I—rdx
x—a (x—a)
. Bx+D
5. HuTerpupoBaHue pallnoHaIbHBIX Apo0eit Buaa .[Z—dx’ p’—4¢<0.
X"+ px+q
. Bx+D
6. WuTerpupoBaHue palmoHaIbHBIX 1po0el Buaa jﬁdx , p°—4¢<0.
(x"+px+q)
7. HNuTerpupoBanme HEKOTOPHIX UPPALIMOHANIBHBIX BhIpaskeHuil. [logcranoBku Ditnepa
8. WuTerpupoBaHue TPUrOHOMETPUUECKUX U TUIIEPOOTNUECKUX (PYHKIIHH.

3aoanus Ona konmpoas
B3siTe MHTETpaIBI

J‘ 9 + 2x2 4 J- te?x d
_—-x2(9+x2) x . Jetg?xdx
dx
5'J-sinzx-coszx 6 j4 5x
7. [{ur30? ax 8 | dx
x-Inx
etg’dx dx
9. | cosg - 10. | —
1.2 12 &
5 + 222 R P |
cosx-sinx-dx
13. J.\/5x2 +1 14. J. 1+sin?x
15 J‘ dx 16, J' 2x~-3
" Jx+s x? +4x+1
dx
17 [ =2 18. [— 9%
IJ4—3x—x2 J.ex(1+¢?_x)

19. J‘e2” cos x dx 20, J.lnxdx

21.J.arctg\/; dx 22, J-ey; dx
Jlumepamypa

- [[Mumauer B.C. Bricmiast matematuka: yueonuk / B.C. lllunaues. - 8- u3a. nepepabd. u
no1. - M.: Beicimag mkona, 2003. - 447 c.

— [MTucemennsiii JI.T. KoHcmekT nekmuii mo BbICHICH MaTeMaTuke: Kypc jdekiuid.Y.l /
J.T.IIucemennsni. - 11-e u3a. - M.: Aiipuc-nipecc, 2011. - 288 c.

- [Mucemennsit J[.T. KoHCmekT nekuwii Mo BBICHIEHM MaTeMaTuke: Kypc Jekuwil.Y.2/
J. T.Ilucbmennbit. - 8-e uzn. - M.: Aitpuc-npecc, 2012. - 256c¢.

Tema 10. OnpeaesieHHbINH HHTErPaJl.

Inan
1. ITpumenenue popmynsl HetoToHa — Jleiibuuna.
2. Brruncnenue onpeeaeHHbIX HHTETpajloB METOOM 3aMEHbI IEPEMEHHON 1101 3HAKOM
uHTerpasa, @opMmyna HHTErpUPOBAHUSA IO YACTSIM.
3. ITpunoxeHus onpeneneHHoro NHTerpaia.
4. Beruucnenue miomaay miockon GUrypsl.

5. Brruncienne o0OnemMa Tell.



3aoanus Ona konmpoas
1. Berauciauthb

1 1
5. Iarctgxdx 6. jezx sin 3x dx
0 0
n
2 d 1 dx
x
B IR
01+smx -(|;x2+6x+10

2.
HailiTy niomaay miockux Guryp, orpaHUYeHHBIX JHHHU-
MM
T
lLy=tgx;x=0;x= Z;y=0.
2 <x<l
2.y= x> O<x " u oceio Ox.
(x-2)?% 1<x<2,
Jlumepamypa:

— [Munaues B.C. Bricmas marematuka: yueOnuk / B.C. [llumaues. - 8-e uza. nmepepad. u
nomn. - M.: Beicmag mkona, 2003. - 447 c.

- [Mucemennsiit J[.T. KoHcmekT nekmuii mo BbICHIeW MareMaTtuke: Kypc jdekuuid.Y.l /
J. T.Ilucbmennbii. - 11-e uzn. - M.: Alipuc-nipecc, 2011. - 288 c.

— [MTucemennsiii J[.T. KoHCIEKT JneKmwii 1Mo BBICHICH MaTeMaTuke: Kypc Jekmwid.Y.2/
J.T.Ilucemennsiif. - 8-e u3a. - M.: Aiipuc-nipecc, 2012. - 256¢.

Tema 11. HecoGcTBeHHbIE MHHTETrPaJIbI.

IInan
1. HecobGcTBennsle nuTerpaisl 1 poxa.
2. HecoGcTBenHble HHTErpalibl 2 posa.

3aoarnus 0ns konmpoas
1.PaccMOTpeTh CXOAMMOCTD HHTEPrajioB
) , .

1 e; d 9 j‘ dx
. | —5adx. N
0 X o X tXx-— 2
e 4oa
dx
3. J-—-—' 4, ‘Iarctgx dx.

X Inx 1

Jlumepamypa:

— [umnaues B.C. Beicmas marematuka: yueOonuk / B.C. [llumaues. - 8-e uza. nepepad. u
no1. - M.: Beiciag mkona, 2003. - 447 c.

- [Mucemennsiit J[.T. KoHcmekT neknuii mo BbICHIed MareMaTuke: Kypc jdekuuid.Y.l /
J. T.Ilucbmennbit. - 11-e uzn. - M.: Alipuc-nipecc, 2011. - 288 c.

- [Mucemennsiit J[.T. KoHCmekT nekuwii Mo BbICHIEHM MaTeMaTuke: Kypc Jekuwil.Y.2/
J.T.Ilucemennsiif. - 8-e u3a. - M.: Aiipuc-nipecc, 2012. - 256¢.

Tema 12. KpaTHble HHTerpaJjbl
IInan

1. KpaTtHble uHTErpansl: ABOMHBIE U TPOMHBIE HHTErpaJIbl, CBOMCTBA KPATHBIX MHTEIPAJIOB.
2. W3menenune nopsiika HHTEr pUPOBAHUS



3. CBezeHne JBOMHOr0 MHTErpaja K MNOBTOPHOMY OJJHOKPAaTHOMY.
4. 3aMeHa IepEMEHHBIX B KpaTHBIX UHTErpajiax. SJkoouaH.

3aoanus Ona konmpoas

BriuncanuTs ZBOHHEbIE HHTeTPAH 110 IPIMOYTONbHOM 06-
nactu P:

dxd '
3 [[—=Fi0<xsn0sy<1.
> (x+y+1)

4. J.J.xzyexy dxdy; 0<x<1;0<y<2.

P
HaMeHHTS OPAZOK NHTETPHPOBAHKA
e Inx

5. de T;(x;y) dy. 6. '[dx If(x;y) dy.
-6 2 1 1]

L}
4
BrluncnuTh HHTerpaibl ’
8. J.J. (x +y)dx dy, P - 0671acTh, OTpaHHYeHHAA KPUBLIMH
P
V=2x;x+y=4;x+y=12.
KpaTHBIC HHTCIrpajbl: )IBOﬁHBIe HHTEPpralbl, TpOfIHI:Ie HHTCpralbl, CBOMCTBA KpaTHBIX
HUHTCTPAJIOB.
CBCI[CHI/IC HBOP’IHOFO HHTCIrpaja K IOBTOPHOMY OAHOKPATHOMY.

3aMeHa epeMEHHBIX B KpaTHBIX MHTErpajax: Nepexo/ OT AeKapTOBOM K MPOU3BOJIbHON cucTeMe
KOOp/AMHAT, IKOOMaHBI ITepexoa K HUIMHAPUIECKON U K c(heprUuecKOol CCTEMaM KOOpAUHAT.

Jlumepamypa:

— [Munaues B.C. Beicmas marematuka: yueOonuk / B.C. [llumaues. - 8-e uza. nmepepad. u
nomn. - M.: Beicmag mkona, 2003. - 447 c.

- [Mucemennsiit J[.T. KoHcmekT nekmuii mo BbICHIe MareMaTuke: Kypc jdekuuid.Y.l /
J.T.Ilucbmennbit. - 11-e uzn. - M.: Alipuc-nipecc, 2011. - 288 c.

— [Tucemennsii J[.T. KOHCIEKT nekmuii Mo BBICHICH MaTeMaTuke: Kypce Jekmwit.Y.2/
J.T.Ilucemennsiif. - 8-e u3a. - M.: Aiipuc-nipecc, 2012. - 256¢.

Tema 13. KpuBoJinHeliHbIe HHTETPAJIbI

IInan
1. KpuBonuneitnbie unterpaisl 1-ro poga
2. KpuBonuneitnbie HHTErpajsl 2-ro poaa
3. ®opmyna ['puHa, BeIYMCIEHNE TUIOLIAIN IUIOCKUX QUIYp ¢ ToMOIbio Gpopmyisl ['puHa.

3aoanus Ons KOHMpoOnsa
BLIuncauTh KpUBOJIMHEH HbIe HHTETpaIbl HEPBOTO PoOJAas:
1. j(x +y)ds, I'— korTYD TpeyroasHuKa ¢ Bepuruaamu (0; 0);
A :
(1; 0) 1 (0;1); :
2. J.(:c2 +y?)ds, I - xpusasa x = a(cos t + t sin t),
; .

BriuucANTh KPUBOJIHHeliHEIe HHTETPAJIBI BTOPOro POAa:

5. _‘-(ny—l) dx + (x%y + 2)dy, - gyra sjaunca
r

x =cos t; y = 3 sin ¢, mexkamas B 1-i YeTBepTH.

6. J.(ny—l) dx + (x%y + 2)dy, I' - gyra napaGossl

Jlumepamypa:
- [[umauer B.C. Bricmiast matematuka: yueonuk / B.C. Illunaues. - 8- u3a. nepepabd. u



non. - M.: Beicmmiag mkomna, 2003. - 447 c.

- [Mucemennsiit J[.T. KoHcmekT neknuii mo BbICHIe MareMaTuke: Kypc jdexuuid.Y.l /
J. T.Ilucbmennbit. - 11-e uzn. - M.: Alipuc-nipecc, 2011. - 288 c.

— IMTucemennsii J[.T. KoOHCHIEKT NeKmwili IO BBICHICH MaTeMaTuke: Kypc Jekmwid.Y.2/
J.T.Ilucemennbii. - 8-e u3n. - M.: Aitpuc-npecc, 2012. - 256c¢.

Tema 14. [IoBepXHOCTHBIE HHTErPAJIbI

Inan
1. [ToBepxHOCTHBIEC HHTETPAJIBI 1-r0 poja.
2. [ToBepXHOCTHBIC HHTETPAJIBI 2-TO poja

3aoanus ons KOHmMpOJia
13. BoiuucanTh NOBepXHOCTHEIN HHTErpaa 1-ro poja

dD
J‘J.-—————z— , Pre D — moBepxHOCTL TeTpadfipax +y +2<1,
> 1+x+y) :
x20,y20,220.
14. BEIUMCINTH NOBEPXHOCTHLII HHTErpaJ BTOPOTO poja

Ifx dydz+ydzdx+zdxdy, rne D — BRemHAA cTopoHa cde-

D
por &% + y? + 22 = a?,

Jlumepamypa

— [Mumnaues B.C. Boicmas marematuka: yueOnuk / B.C. [llumaues. - 8-e uza. nepepad. u
non. - M.: Beicmag mxomna, 2003. - 447 c.

- [Mucemennsiit J[.T. KoHcmekT nekmuii mo BbICHIeW MareMaTuke: Kypc jdekuuid.Y.l /
J. T.Ilucbmennbit. - 11-e uzn. - M.: Alipuc-nipecc, 2011. - 288 c.

— ITucemennsii J[.T. KoOHCHIEKT JNeKnwil IO BBICHICH MaTeMaTuke: Kypc Jekmwid.Y.2/
J.T.Ilucemennsiif. - 8-e uza. - M.: Aiipuc-nipecc, 2012. - 256¢.

Tema 15. Teopusi YncJIOBBIX PSAJA0B
Ilnan
1.IIpu3Haku cXOQMMOCTH YUCIIOBBIX PSOB.
2. 3HaKomepeMeHHbIE U 3HAKOUY epelyIOIecs psAIbl, IpU3HaK cxoauMocTu Jleitbnuna

3adanus Ons KOHMPOis

HccnenoBaTs cX0AUMOCTD PSIIOB, IPUMEHAA npnsnaxn
CpaBHeHU A (MM HeoOXOoQUMEIA IpHU3HAK):
8.1-1+1-1+ . +(1)y"+...
2 3 4 n+l
9. —+—+—+...+
3 5 7 2n+1

C nomombxo npnaHaxa Jlanambepa ucciaefoBaTh CXORU-
MOCTB PsJOB:

o L8, 5 L om-1
V22 e T (JE)‘
33 90 -1 N

13.21 on * Z (2n+1)
n=

C nomomisio npusnaxa Kourn ucenefoBaTh CXOAMMOCTH
pSZOB:

= n+1Y & Y
17. ;(2%1 : 18.;4'__:l r—




HccneporaTh cX0OUMOCTS CHAEAYIONIMX 3HAKONIEPEMEHHBIX
psanoB. B ciayyae cXofuMOCTH HcCIefOBaTh Ha aGCOMIOTHYIO U
YCIOBHYIO CXOANMOCTb. .

o0 n-1 +o00 n-1
(-1) (-1)
21. . 22, .
% 2
Jlumepamypa:

— [Munaues B.C. Boicmas marematuka: yueOnuk / B.C. [llumaues. - 8-e uza. nepepad. u
nomn. - M.: Beicmag mkona, 2003. - 447 c.

- [Mucemennsiit J[.T. KoHcmekT nekmuii mo BbICHIeW MareMaTuke: Kypc jdekuuid.Y.l /
J. T.Ilucbmennbit. - 11-e uzn. - M.: Alipuc-nipecc, 2011. - 288 c.

— [MTucemennsiii J[.T. KoHCIEKT NeKmwii IO BBICHICH MaTeMaTuke: Kypc Jekmwid.Y.2/
J.T.IlucemenHbli. - 8-e usn. - M.: Aitpuc-npecc, 2012. - 256c¢.

Tema 16. DyHk1nMOHAIbHbIE PAABI

IInan
1. Crenenssle panbl. THTEpBal CXOAMMOCTH CTENEHHOIO psija.
2. Paner @ypse

3aodanus Onss KOHMpPOA

IIpumep 1. OnpegeTUTh NHTEPBAA CXOAUMOCTH PAZa U UCCIIe-
JOBAThL CXOAMMOCTE €ro Ha KOHI[aX NHTepBaJa:

ixn_l I SN . AN
3 ton T 3.2 32.3 3%.4 7

1. PasznoxkuTs B pag Pypbe NepHOgHYeCKYI0O GYHKIMIO C
nepuonoMm 27 (I = 1), KoTopasa onpeflesieHa caeAyOMUM obpa-
30M:

f(x)=—xnpu —n<x<0,

f(x)=xnpu 0 < x <7, 1. e. f(x) = |x|.

Jlumepamypa

- [[Mumauer B.C. Bricmias matematuka: yueonuk / B.C. lllunaues. - 8- u3a. nepepabd. u
non. - M.: Beicmiag mxomna, 2003. - 447 c.

- [MTucemennsii JI.T. KoHcmekT yekmuii mo BbICHICH MareMaTuke: Kypc jdekiuid.Y.l /
J.T.Ilucemennsiii. - 11-e uza. - M.: Aitpuc-nipecc, 2011. - 288 c.

- [Mucemennsiit J[.T. KoHCHekT nekuuii Mo BbICHIEHM MaTeMaTuke: Kypc Jekuwil.Y.2/
J. T.Ilucbmennbii. - 8-e uzn. - M.: Aitpuc-npecc, 2012. - 256c¢.



