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1. MeToauyeckue peKOMeHIAIUMN.

B npouecce n3ydenuss qucuumuinHbl «MaTeMaTHUYeCKU aHAIU3)» UCIOJIb3YIOTCS CIEAY0-
1€ METO/Ibl 00y4YeHHs U (POPMBI OPTaHU3AINH 3aHITHIA:

— JICKIINH;

— MPaKTUYECKHE 3aHATHS, Ha KOTOPBIX PAcCMaTPUBAIOTCA METOJbl PEUIEHUs OcC-
HOBHBIX THIIOBBIX 3a/1a4, IOCTABJIEHHBIX B JEKUUAX U CPOPMYIHPOBAHHBIE B TOMAIIHUX 3a/1aHU-
X;

— MMCbMEHHBIE JJOMAITHHUE 3a/1aHus;

— KOHCYJIbTALIMM MPEToaBaTesei;

— BBITNIOJTHEHHE TECTOBBIX 3a/1aHU;

— caMmocTosiTeNbHast paboTa 00ydaromMXcsi, KOTOpas BKIIIOYAeT OCBOCHHE TEOPETH-
YECKOro Marepuasa, MoJAroTOBKY K CEMHUHAPCKUM 3aHSATUSM, BBIIIOJIHEHUE TUCbMEHHBIX padoT.

IIpakThka IOKa3bIBA€T, YTO B MAaTeMaTHKE CaMOCTOSTEIBHOE OCBOEHUE COBEPLIEHHO
HOBOTO MaTepHuaia («C HyJs») 06€3 MOMOIIM OMBITHOTO MpernoaBaress Bechbma HedP(HEKTUBHO,
COIIPOBOKIAETCS HEMPOJYKTUBHOW TpaToil BpEMEHHOro pecypca oOyuwaromerocs H, Kak
CIIEJICTBUE, BEJET K 3aHI)KEHHOHN caMOOLIEHKEe, K yTpare MHTepeca K Ipoleccy oOydeHus U B
KOHEYHOM MTOre K pa304apoBaHUIO B BbIOOpe mpodeccuu, 4yTo HemomycTtumo. [lostomy
TPAJUIIMOHHO B POCCHMCKHX BY3aX HOBBIM TEOPETHYECKHWA MaTepHal MO MaTEMATHYECKUM
JUCLHUIUIMHAM Ha JIEKIUAX OOYyJaromUMCsl OOBSICHSET METOJOM «OT IPOCTOrO K CIIOKHOMY)
onbITHBIN JiekTop (1-if aTam). Ha mpakTiudeckux 3aHsaTusx (2-i 3Tam) npemnojaBaTelib NpoBepseT
3HAaHME TEOPUH M O00S3aTENHHO MMOKA3hIBAET HA JAEMOHCTPALMOHHBIX MPUMEpax MPUEMBI U
CIOCOOBI pelIeHNs MTPAaKTUYECKUX 3a/1ad, TOTOMY YTO 3TH MPAKTHUYECKHUE IMPUEMBI B CBOE BPEMsI
OBLTM  OTKPBITHl  BBIJAIOMIMMECS yYE€HBIMH B pe3yidbTaTe JUIMTEIBHOW H  YIOPHOM
HCCJIEIOBATEILCKOM  NIEATENbHOCTH, U  JaleKo He BCIKUN  oOydaromwuiics CMOMKET
CaMOCTOSITENIEHO TIOBTOPUTH M300pETeHHE 3TUX METOJIOB B Y3KMX BPEMEHHBIX paMKaXx yueOHOTo
mporecca. Hakowern, Ha 3-em »Tame o0O0y4deHUs OOYYArONIMICS JODKEH CaMOCTOSITEIIBHO
IpOpeIIaTh HEKOTOPOe KOJMYECTBO «y4ye€OHO-TPEHMPOBOUHBIX» 3a7au IO HM3y4aeMO TeMme,
YTOOBl JEMCTBUTENIBHO OBJIAZIETh H3YYaeMbIM MaTeMaThdyeckuM ammapatoMm. I[lpu sTOoM
JKEJIaTenbHO, YTOOBI 3HAYMTENHHYI) YacTh AITOH CaMOCTOSTEIBHOW pabOThl 00yJarOIIUACS
MpoJieNanl BHE ayJIUTOPUH, B JOMAIIHHMX YCJIOBMSX, YTO MO3BOJISET PACIIMPUTH BPEMEHHBIE
paMku ydueOHOro mporecca. Takum oOpa3oM, camocTosiTenbHas paboTa oOydaromerocs Ha 3-M
JTame o0s3aTenbHa U SABISETCS HEOTHEMJIEMOM YacThl0 TMpollecca H3Y4YeHHsS Bcex 0e3
WCKJIFOUEHHS TEM TaHHOW MAaTEMaTUYeCKON JUCIUTIIINHBL.



1.1. Meroanuyeckne peKOMEHIAIUHM MO OPraHU3alUM PadoThl 00y4AIOUIMXCHA BO
BpeMsl POBeleHHs JIeKIMOHHbIX 3aHATHIA.

B xone nexuuii npenojgaBarenb M3J1araeT UM pazbACHIET OCHOBHBIC, HAUOOJEE CIOXKHbIC
MOHATHUSL TEMbl, a TaKXKe CBSA3aHHbIE C HEW TEOpeTHUeCKHe M MpPaKTHUECKHUEe 3aJauyd, JIaeT
PEKOMEH/IallMU Ha CEMUHAPCKOE 3aHATHE M YKa3aHUS Ha CAMOCTOSITENIbHYIO padoTy.

3HAKOMCTBO C IUCHUIUIMHON MPOUCXOIUT YK€ Ha TIEPBOM JIEKIIUH, T/Ie OT 00YJaroerocs
TpeOyeTcss He NpPOCTO BHUMAaHHWE, HO M CAMOCTOATENbHOE O(GOpMIIEHHE KOHCIEKTA.
KoHcnektupoBaHue JISKITUI — CIIOKHBIA BHJI BY30BCKOH ayTMTOPHON pabOThI, MPEoJIaralomuin
MHTCHCUBHYIO YMCTBEHHYIO JEATENBbHOCTh oOOydaromerocs. KOHCHEKT SBISEeTCS MOJE3HBIM
TOrJa, KOrJa 3alicaH0 CcaMoO€ CYIIECTBEHHOE M CHAEJaHO 3TO CaMUM O00YyYaroIIUMCA.
KenarenpHo 3amuch OCYLIECTBIIATH HA OJTHOM CTPAHULE JIMCTA WM OCTABIISAS IOJIs, HA KOTOPBIX
MO37HEE, MPU CaMOCTOSTENbHON paboTe ¢ KOHCHEKTOM, MOXKHO CJeNaTh JOMOJIHUTEIbHbIC
3aIMCH, OTMETUTH HETIOHSATHBIE MECTA.

KoHcnekT nekiuu iydiiie moapasaeisiTh Ha MYHKTHI, COOJII0/1as KPACHYIO CTPOKY. DTOMY
B OouyiblIOW cTerneHu OyayT crnocoOCTBOBaTh BONPOCHl IUIAHA JIEKLIUHU, IPEIOKEHHbIE
npenogaBarensiM. CraenyeT oOpaiaTh BHUMaHUE HA aKIIEHTHI, BBIBOJIbI, KOTOPBIE JIETaeT JIEKTOpP,
oTMeuasi Hauboyiee Ba)KHbIE MOMEHTBHl B JIEKIIMOHHOM MaTepHajleé 3aMEYaHMUSIMH «BayKHOY,
«XOpOILIO 3aIOMHUTH» U T.M. MOXKHO AeNnaTh 3TO U C MOMOIIbIO Pa3HOLBETHBIX MapKEPOB WIIH
pYYeK, Moa4epKrBasi TEPMUHBI H OTIPE/ICTICHUS.

IlenecooOpa3no pa3zpaboTaTh COOCTBEHHYIO CHUCTEMY COKpaileHuid, abOpeBuaryp u
cuMBOJIOB. OJHAKO TpH JanmpHEHmedl padoTe ¢ KOHCHEKTOM CHMBOJBI JIydllle 3aMEHUTh
OOBIYHBIMH CIIOBaMH sl OBICTPOTO 3PUTEIBHOTO BOCIPUATHS TEKCTA.

Paborast Hajg KOHCIIEKTOM JIEKIMH, BCerja HEOOXOAWMO HCIONb30BaTh HE TOJBKO
y4eOHUK, HO U Ty JIUTEpaTypy, KOTOPYIO JOMOJIHUTEIBHO PEKOMEHI0BaN JIeKTop. MIMeHHO Takas
cepbe3Hasi, KpOIOTJiMBasg paboTa ¢ JEKUMOHHBIM MaTEpHUajOM IO3BOJUT IJIyOOKO OBIIAIEThH
TEOPETUYECKUM MaTEPHATIOM.

1.2. Meroanyeckue peKOMeHAANMH MO NMOATOTOBKEe K CEMHMHAPCKUM (MpaKTHYe-
CKHUM 3aHATHSM)

[ToaroToBKy K KaXJ0My HpPaKTUYECKOMY 3aHSATHIO OOydaroIIMHCS JOJDKEH HadaTb C
O3HAKOMJICHHUS C IUIAHOM MPAKTHUYECKOIO 3aHSTHs, KOTOPBIM OTpaxkaeT cojepikKaHHUe
IIPEUI0KEHHON TeMbl. TIiaTenpHOE MPOAYMBIBAHUE U U3yYEHUE BOIPOCOB IJIAHA OCHOBBIBAETCS
Ha TMpopabOTKe TEKYyIIEro MaTrepuana JEeKIUH, a 3aTeM Uu3Yy4YeHHUs oO0sA3aTeNbHOU U
JIOTIONIHUTEIbHON JIMTEpPAaTypbl, PEKOMEHIOBAHHON K HaHHOM Teme. Bce HOBBIE MOHATHS IO
u3yd4aeMoil TeMe HeoOXOJMMO BBIYUYUTh HAuU3yCTb M BHECTH B TJIOCCApHil, KOTOPBII
1esiecoo0pa3Ho BECTH € CaMOro Hayaja U3y4eHHus Kypca.

Pe3ynbrar Takoi paboOThI JOKEH MPOSIBUTHCS B CIIOCOOHOCTH 00YUYaIOLIErocsi CBOOOIHO
OTBETUTh HA TEOPETUYECKUE BOINPOCHI MPAKTUKYMa, €ro BBICTYIJIECHUM M Y4YacTUM B
KOJUIEKTUBHOM ~ OOCY)KJIEHUU BOMNPOCOB HM3y4yaeMOW TEMbI, TMPABUIBLHOM BBIOJHEHUU
NPaKTUYECKHX 3a/IaHUI U KOHTPOJIBHBIX padoT.

B mpouecce moAroToBKM K MPAKTUYECKUM 3aHATHSIM, OOydaromuMcs HeoOX0IuMo
o0patuTh 0co00€ BHMMaHHE HAa CaMOCTOATENbHOE M3y4YeHHE PEKOMEHJIOBAaHHOHM JIUTEPaTypHI.
[Tpu Bcell MONMHOTE KOHCHEKTUPOBAHUSA JIEKIIMM B HEW HEBO3MOXKHO H3JIOKUTh BECh MaTepuall
u3-3a JIMMUTa ayIuTOpHBIX yacoB. [loaTomy camocrosdTenbHas pabora C ydeOHHKaMH,
y4eOHBIMU TMOCOOUSMHU, HAyYHOM, CIPAaBOYHOHN JUTEpaTypod, MaTepuasaMu NEPUOIMYECKUX
w3nanuii  u  VHTepHera sBisgercs HambOonee A(PQPEKTHBHBIM  METOAOM  IOJIyYEHUS
JOTIOJIHUTEIIBHBIX 3HAHWM, IO3BOJISET 3HAYUTEIBHO AKTMBU3MPOBATh IIPOLECC OBJIAJCHUS
uHpopmanuei, crocodbcTByeT 6osee rTy0OKOMY YCBOCHHUIO H3y4aeMOro MaTepuaia, GopMupyer
y 00Oy4JaroIIMXCsi CBO€ OTHOIICHHE K KOHKPETHOM Mpooieme.

CemuHapcKue 3aHATUS 3aBEPUIAIOT H3Yy4YEeHHE Hambolee BAXHBIX TeM Yy4eOHOM
JUCUUIUIMHBL. OHM cayKaT As yriyOJeHHOro M3y4eHHUs Marepuaia, a TaKkkKe A KOHTPOJI
IpernoiaBaTeseM CTeIeH! OArOTOBICHHOCTH O0YYaIOIUXCs IO U3y4aeMOi TUCIUILIHHE.



CeMuHap mpenmnojaraeT pemieHue W O0O0CyXKIeHHE MaTEeMAaTHYeCKUX 3amad  I10
MpoiIecHHBIM TeMaM. Ha cemuHape paccMaTpuBarOTCS pa3jiudyHbIC METOJbI PEIICHUs 3ajad,
BeJIeTCs OOCYXKJIEHHE pEe3yJlbTaToB. B XoJle CEeMUHApPCKUX 3aHSATUNA MOKET OCYIIECTBISATh
TEKYIIUH KOHTPOJIb 3HAHUW B BUJIC TECTOBBIX 3a/IaHUH.

[Ipu moaroToBke K ceMuHApy OOy4arolmMUecss UMEIOT BO3MOXKHOCTb BOCIIOJIb30BAThCS
KOHCYJIbTaIMSIMU TipernofaBatens. KadecTBo ydeOHON pabOThl OO0ydarommMXxcs IMPerojiaBaTeilb
OIICHUBAET C HUCIOJIb30BAHUEM TEXHOJOTUYECKOM KapThl AUCIUIUIMHBI, pa3MEIIEHHON Ha caiTe
bunnana MAT'Y.

1.3. Metoauyeckue peKOMeH AU M0 padoTe ¢ JUTEPATYPOId.

CamocTosaTenbHOEe N3YYEHHUE MAaTEMAaTUYECKOTO MaTepuia Mo y4eOHUKY /€TI0 CIIOKHOE..
K ocoGeHHOCTSIM y4eOHBIX MMOCOOMI MO MAaTeMaTUYeCKOMY aHaJIM3y MOXKHO OTHECTH: CBOEOO-
pa3HBII\/JI SA3BIK MAaTEMATUKH, IHUPOKOC MPUMCHCHHEC CHUMBOJIMKH, HpeO6JIaI[aHI/I€ ACAYKTUBHOI'O
METO/a U3JI0KEHNUs HHPOPMALIMH, TECHAsl CBA3b TEKCTA C WIUTIOCTPALIUAMU U YePTEKAMH.

[Tpu u3y4eHnn OCHOBHOW PEKOMEHAYEMOH JIUTEpaTyphl 00yJarOIUMCs HE00X0AUMO 00-
paTuTh BHUMaHUE Ha 0a30Bble MAaTEMAaTUYECKUE TOHATHS U OINpPE/IeIeHUsl, OCHOBHBIE TEOPEMBI,
MAaTCMAaTUYCCKHUE OCHOBBI U Y3JIOBBIC IMOJIOKCHHA, IPCACTABJICHHBIC B U3Yy4aCMOM TCKCTC. B ka-
4yecTBe MH()OPMAIIMOHHO-CIIPAaBOYHOIO MaTepHasa MoJIe3HO MCII0JIb30BaTh SHIMKIONEIUUYECKIE
U HAy4YHO-TeXHHUYEeCKHe cioBapH. Cienyer oOpaTuTh BHUMAHNE HA CXEMAaTHUECKOE MPeICTaBIIe-
HHUE M3JIaraeMoro MaTepuaia B BHJIE PUCYHKOB, cXeM, rpadukoB u auarpamm. OHM criocobcT-
BYIOT OoJiee OBICTPOMY BOCHPUSITHIO U 3allOMUHAHUIO ydeOHOro marepuana. J{ius KOHTposs yc-
BOCHHUS COJAEP)KaHUS TEMbl PEKOMEHIYETCsl OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI, KOTOPbIE
OOBIYHO JAIOTCS B KOHIIE COOTBETCTBYIOIIMX TJIaB U MaparpadoB y4eOHHMKOB M YIEOHBIX MOCO-
6uii. O0s13aTeNbHBIM 3JIEMEHTOM CaMOCTOSITENIbHONW Pab0Thl 00YJaIOIIUXCs C JIUTEPATypOH SBIS-
€TCs BEIACHUC H€O6XOI[I/IMI)IX 3aInCen: KOHCIICKTAa, BBIITMCKHU, TE3UCOB.

ITpu camocrosiTenbHON paboTe 00YJarOLUIMXCs ¢ IOTMOJHUTENBHON TUTepaTypoil HeoOxo-
JUMO BBIACIUTH aCIICKT I/ISYIIaeMOI\/'I TEMBI (‘ITO B JaHHOM MaTepuaji€¢ OTHOCUTCA HETIOCPECACT-
BEHHO K M3y4aeMOW TeMe M OCHOBHBIM BOMpocaM). J[OMOJTHUTENbHYIO JUTEPATYPY Leneco00-
pa3Ho mpopabaThIBaTh MOCIE€ OCHOBHOM, KoTOpas ¢popMupyeT 0a3uc i MOCIenyIoero oosnee
IJ1yOOKOr0 M3y4eHHs TeMbl. J|OMOIHUTENBHYIO JIUTEPATypy CleAyeT U3yyaTb KOMIUIEKCHO, pac-
cMaTpHBasi pa3Hble CTOPOHBI H3y4aeMOTro BOIPOCa.

ITpu paboTre ¢ ICTOYHUKAMU U JIUTEPATYPOH BaXKHO YMETh:

— CONOCTaBJIATh, CPABHUBATh, KJIACCU(PUIMPOBAThH, IPYIIUPOBATh, CUCTEMATU3UPOBAThH
MH(}OpPMalLMIO B COOTBETCTBUU C ONPEIEIICHHON y4eOHOil 3a1aueii;

— 000011aTh NOTY4YEeHHYIO0 HH(OPMAIIHIO, OLIEHUBATH MTPOCIYILIAHHOE U TPOYUTAHHOE;

— (¢uKCHpOBaTh OCHOBHOE COJEepKaHUE CcooOImeHuid; (HopMyaupoBaTh, YCTHO |
MUCHMEHHO, OCHOBHYIO HJICIO0 COOOIIEHUST; COCTABIIATH TUIaH, (POPMYITHPOBATH TE3UCHI;

— paboTaTh B pa3HbIX peXUMax (MHIUBHIYaJbHO, B Mape, B TPYIIE), B3aUMOJCHCTBYs
ApPYT C Ipyrom;

— TM0JIb30BaThCsl peepaTUBHBIMU U CIIPABOUYHBIMH MaTepHalaMu;

- 06pan1aTLc51 3a MMOMOMIbIO, AOIOJHHUTCIBHBIMH PAa3bACHCHUAMU K IPEIIoAaBaTellro,
JIPYTUM 00Y4aroIIUMCH.

1.4. Meroanueckne pexomenganuu no padore ¢ UHTEPHET-PECYPCAMUN
(17151 IOATOTOBKM COOOIEHMI, JOKIAA0B)

Cpenu HMHTepHET-pecypcoB, HaubojIee 4acTO HCIONb3yeMbIX OOYYaroIIMMHUCS B Camo-
CTOSITEIPHOU paboTe, claeayeT OTMETUTh JJICKTPOHHBIC OMOIMOTEKH, 00pa3oBaTeIbHBIC MOpPTa-
JIbI, TEMATHYECKHE CalThl, Oubnrorpaduyeckue 6a3bl JTaHHBIX, CAUTHI IEPUOTUICCKUX H3TAHUIA.
Hnst apdextuBHOoro moricka B WWW o0yuaromuiics T0JDKEH YMETh U 3HATh:

- 4ETKO OMpEeNeNsiTh CBOU MH(DOPMAIIMOHHBIC MTOTPEOHOCTH, HEOOXOAUMYIO PETPO-
CHEKTUBY MH(OpMAINK, KPYr MOUCKOBBIX CEpBEpPOB, 0oJjiee KAUECTBEHHO HHJIEKCUPYIOIINUX
HY>KHYIO HH(POPMAIUIO, TPaBUILHO (DOPMYITHPOBATH KPUTEPHH ITOUCKA;



— OTIpeNIeNIATh U Pa3JeNATh pa3MeUIEHHYI0 B ceTu MHTepHET MHpOpPMAaLUIO Ha TPH
OCHOBHBIEC T'PYIIIBL: CIIPaBOYHAsA (3JIEKTPOHHBbIE OUOIMOTEKH M SHIMKIIONEINH), HaydHas (TeK-
CTBI KHUT, MaTe€pUaIbI ra3eT U KYPHAIOB) U yueOHas (MeTou4eckue pa3paboTku, pedeparsr);

— JlaBaTh OLIEHKY KauecTBa IpPEeACTaBICHHON MH(OPMAIUK, OTAEIUTh 1eHCTBUTEIb-
HO Ba)XKHbIE CBEACHUS OT MHPOPMALMOHHOTO LTyMa;

— JlaBaTh OLIEHKU JOCTOBEPHOCTH MH(OpPMAIMKU HAa OCHOBE PA3JIMYHBIX IPU3HAKOB,
MOBHEIIHEMY BUIY CaiiTa, XapakTepy 1noja4yu uHpopmamnuu, e€ opraHu3aiim;

— o0yyaroImumcsi He0OX0IUMO yMETh €€ aHaJIM3UPOBaTh, ONPENEIATh €€ BHYTPEH-
HIOIO

HEIIPOTUBOPEYUBOCTbD.

3ampeneHa nepenava IpyruM Mojib30BaTesiM HHPOPMAILUH, TPEICTABISAIONEH KOMMEp-
YECKYI0 MJIM TOCYAAPCTBEHHYIO TalHy, paclpoCTpaHATh MHGOPMALHIO, MMOPOYAILyI0 YECTh U
JOCTOMHCTBO TpaxkaaH. [IpaBoBbie OTHOMIEHHS PETYIHpYIOTCs 3akoHOM «O0 mHpOpManuu, UH-
dopmatuzanuu U 3amure uHGopManun», 3akoHoM «O rocynapcTBeHHOH TaliHe», 3akoHoM «O0
aBTOPCKOM IIpaB€ M CMEXKHBIX IpaBax», craThsiMu KoHcTuTynuu 00 oxpaHe JMYHOM TaiiHBbI,
CTaThsAMU ['paxIaHCKOTO KOJIEKCa U CTaThsIMH YTOJIOBHOI'O KOJIEKCa O MPECTYIUICHUSX B cdepe
KOMIIBIOTEPHON MHPOPMAITHH.

IIpn padore ¢ UHTepHeT-pecypcamm oOpalaiiTe BHUMaHUE Ha UCTOYHUK: OPUTMHANb-
HBI aBTOPCKUI Marepuai, pedepaTHBHOE COOOIICHHWE MO MaTepuaniaM IPYTUX ITyOJMKAIlHid,
CTyAeHYecKas yueOHas pabora (pedepar, KypcoBas, AUIIOMHas U Ap.). OpUruHajibHbIE aBTOP-
CKHE MaTepualbl, KaK MPaBHIIO, MYOIUKYIOTCS Ha CIICUATU3UPOBAHHBIX TEMAaTHYECKUX CalTax
WK B OMOIMOTEKaX, y HUX yKa3blBaeTCsl aBTOP, €ro JaHHbIe. BolnoaHeHbl Takue paboThl ocie-
JIOBAaTEJIbHO B HAYYHOM WJIM HAyYHO-TIOMYJSPHOM CTUJIE. DTO MOTYT ObITh HayuHbIE CTaTbH, Te-
3MChI, YUeOHUKH, MOHOTpaduu, AuccepTauu, TeKCThI Jekiuil. Ha ocHoBe Takux paboT Ha HEKO-
TOpBIX caiiTax pasmewatorcs pedeparsl win 0030psl. OOBIUHO OHM HE UMEIOT aBTOpa, PEKO
yKa3bIBalOTCS UCTOYHHUKH pedeprpoBanus. CaMu callThl MOCBSIIEHB! Pa3HOOOpa3HON TeMaTHKe.
K Takum paboTaM CTOMT OTHOCUTBCSI KPUTUUECKH, KaK U K caiiTaMm, IJle pa3MelaloTcsl yueOHble
cTyaeHdyeckue padotsl. KauecTBo 3THX paboOT OYeHb HU3KOE, I03TOMY CHavalla IoJyMaiTe, olle-
HUTE PECypc, a YK€ MOTOM UM MOJb3yHTech. B 0CTaIbHOM ¢ MHTEPHET - UCTOYHMKAMHU MOXHO
paboTaTh Kak ¢ 0ObIYHON MeyaTHOH nuTepaTypoil. UHTepHeT — 3To emé u orpomMHas oudinore-
Ka, TJIe Bbl MOXKETE HAalTH MPAKTUYECKH JII000H Xy/10)KECTBEHHBIHN TeKCT. B nHTEpHETE OrpOMHOE
KOJIMYECTBO CJI0BAPEN M SHUUKIIONEINH, HCIIOIB30BAHUE KOTOPBIX IPUBETCTBYETCS.

1.5. Meroanyeckue peKOMeHIALUH 110 MOATOTOBKE K IK3aMEHY

[ToaroroBka k 3K3aMeHy CIIOCOOCTBYET 3aKpEIICHUIO, YIIyOJeHUI0 U 00O0IIEHUIO 3HA-
HUH, MOIydaeMbIX, B Ipoliecce 00yueHus, a TakKe MPUMEHEHUIO UX K PEIIEHUIO MPAKTUYECKUX
3aga4. ['0TOBSICH K 3K3aMeHy, OOy4aroUuiics JUKBUAUPYET MMEIoIIUecs MpoOesbl B 3HAHMSIX,
yIIIyOJsieT, CHCTEMAaTU3UPYET U YIOPSI0uMBaeT cBoU 3HaHus. Ha 3auere oOyuaromuiicss 1eMOH-
CTPUPYET TO, UTO OH IPHUOOpEIN B MPOLIeCcCe U3YUEHUS JUCIUILITUHBIL.

B ycnoBusix npumensiemoit B MAI'Y GanibHO-peHTHHIOBON CHCTEMBI MOATOTOBKA K JK-
3aMEHY BKJIIOYAET B ce€0s CaMOCTOSITENBHYIO M ayJIUTOPHYIO paboTy OOydYaroIIerocsi B T€UEHUE
BCEro MepHoja M3yYeHHs JUCLUUIUIMHBI U HEMOCPEICTBEHHYIO MOATOTOBKY B JHM, MpPEAIIECT-
BYIOIIME SK3aMEHY 10 pa3/iesiaM U TeMaM JUCIUIUINHBI.

IIpu moAroToBke K dK3aMeHy OOy4aroIIMMCS LEJIeCO00pa3HO MCIOIb30BATh HE TOJIBKO
MaTepuaibl JeKIUH, a ¥ PeKOMEHJOBAHHbIE MPENO0AaBaTeIeM OCHOBHYIO U JOIMOJHUTEIbHYIO
JUTEpaTypy.

ITpu noaroToBke 1enecooOpasHo:

- BHUMATEJIHHO U3YYUTh MEPEUCHb BOIIPOCOB U OMPEAEINTh, B KAKMUX MCTOUYHUKAX
HaXOJATCS CBECHHSI, HEOOXOIMMBIE JIJIsl OTBETA Ha HUX;

- BHUMATEJIbHO MPOYUTATH PEKOMEHIOBAHHYIO JIUTEPATYPY;

- COCTaBHUTbh KPaTKHE KOHCIIEKTHI OTBETOB (ILJIAHBI OTBETOB).



KagectBo  yueOHOIl  pa®oThl  OOydaroIMXCs  NpenojaBaTelb  OLIEHUBACT  C
UCTIOJIb30BAHUEM TEXHOJOTWYECKOW KapThl AMCHMIUIMHBI, pa3MENIeHHOW Ha caiTe ¢uimana
MATY.

1.6. MeToauyeckue peKOMeHIAMHU 110 COCTABJIEHHIO IJI0CCAPHS

1. BHuMmarenbHO TpounTaNTE U 03HAKOMBTECH C TEKCTOM. BBl BCTpETUTE B HEM MHO-
IO pa3JIuYHbIX TEPMUHOB, KOTOPBIE UMEIOTCS 110 JAHHOU TEME.
2. [Tocne Toro, kak Bbl ONPEACIHIM OCHOBHBIE TEPMHUHBI, BbI IOJIKHBI COCTABUThH U3

HUX crucok. C0Ba B 3TOM CIUCKE JOJDKHBI OBITh PACIIONIOKEHBI B CTPOTO ajI(aBUTHOM HOPSI-
K€, TaK KaK IJIOCCApHi MpeICTaBlIseT COO0H He YTO MHOE, KaK CIOBAPh CIEHUATU3UPOBAHHBIX
TEPMHUHOB.

3. [Tocne storo HaumHaercss paboTa MO cocTaBieHUIO crareil rimoccapus. CraThbs
rJIoccapus - 3To onpeneicHue TepMuHa. OHa COCTOUT U3 JIBYX 4acTeit: 1. TouHas popMylInpoBKa
TEpMUHA B UMEHHUTEIBHOM TIaJIeKe; 2. COAepIKaTeNbHas YacTh, 00BEMHO PAaCKPBIBAIOIIAS CMBICIT
JTAHHOTO TEPMHUHA.

[Tpu cocTaBiieHUH TIIOCCAPHST BAXKHO MPUACPIKUBATHCS CICTYIOIIUX MTPABUIT:

- CTPEMHUTECh K MAKCUMAJIbHON TOUHOCTH;

—~ CTapailTech yKa3blBaTh KOPPEKTHBIC HAYYHBIE TEPMHUHBI U N30€raTh BCAKOTO POja
XKaproHu3mMoB. B ciyuae ynorpeOieHus: TaKOBOTO, JaBaliTe €My KpaTKOE M IOHSATHOE TOsICHe-
1517 (K

- TaKKe He 3a0bIBaliTe MPUBOJUTH B MPUMEP KOHTEKCT, B KOTOPOM MOJXKET YIOT-
pebIATh JaHHBINA TEPMUH;

- NIPH JKEJIAHUU B TJIOCCAPHN MOXHO BKJIFOUUTH HE TOJIBKO OTEJIBHBIC CIIOBA M TEP-
MUHBI, HO U TeJIbIe (Ppas3bl.

1.7. Meroanueckne peKOMEHIAMH Ui 3aHATHII B MHTEPAKTUBHON (popme

B yuebHOM mporecce, TOMUMO YTEHUS JIEKLMH U ayTUTOPHBIX 3aHATUH, HCHOIb3YIOTCS
WHTEpakTuBHBIE (opMbl. B codyeTanum C BHeayIUTOpPHOW pabOTON H3TO CHOCOOCTBYET
(bOopMHPOBAHHUIO U PA3BUTHIO MPO(PECCHOHANBHBIX HABBIKOB 00YJaOLIHXCS.

WNuTepakTuBHOE 00yueHHE TpescTaBiseT cOO0OM crnoco0 MO3HAHHWS, OCYIECTBISEMBIH B
(dopMax COBMECTHOH NEATENBHOCTH O0ydaromuXcs, T.e. BCE YUaCTHUKU 00pa3oBaTENLHOTO Mpo-
11ecca B3aUMO/IEHCTBYIOT JPYT € APYrOM, COBMECTHO PELIAIOT MOCTAaBJIEHHbIE POOIEMbI, MOJIETH-
PYIOT cUTyaluu, 0OMEHMBAIOTCS WHPOPMAIMEl, OLICHUBAIOT JEUCTBUE KOJUIET U CBOE COOCTBEH-
HOE TOBEJIEHHE, MOTPYKal0TCS B peajbHyI0 aTMocdepy AEI0BOro COTPYAHUYECTBA MO pasperie-
HUIO ITPOOIIEM.

B xypce uzyuaemoil aucuuminHel «MaTteMaTH4ecKuil aHalnu3» B MHTEPaKTUBHON (opme
4achl UCMOJIBb3YIOTCS B BUJI€: UHTEPAKTUBHON JIEKIIUU U IPYIIIOBOM JUCKYCCUU.

Temaruka 3aHSTHI C HCNIOJIB30BaHUEM UHTEPAKTUBHBIX (opM
qaCBI, OTBOAMMBIC Ha

Ne Tema VHrepakusHas Gopma HMHTEPaKTHBHBIE (OPMBI
/I [IpakTuueckue
Jlexuun
3aHATHS
1 Tema 1. MHOXecCTBa, YUCIIOBBIE MTOCIEA0BA- WnTepakTUBHAS JEKLIUS 1 )
TENBHOCTU
2 Tema 2. @yHKUNHU, TPECIbHBIE 3HAUECHUS WnTepakTUBHAS JEKLIUS 1 )
| dynHkImit
3 Tema 3. OcHoBbl i depeHnnanTsHOTo nc- WHnTepakTuBHAS NeKIUSA 1 )
YUCIICHUS
4 Tema 4. OCHOBHBIE TEOPEMBI O HETIPEPHIB- WnaTepakTuBHAS TEKINSA 1 )
" | HBIX B muddepeHIMpyeMbIX QYHKIHIX
5. | Tema 5. MccnenoBanue QyHKITH VHTepaKTHBHAA NI, 1 1
TPYNIIOBast TUCKYCCHUS
6 Tema 8. DkcTpeMyMBbI QYHKIHH MHOTHUX WHTEpakTUBHAS JICKIIHS, 1 1
TIepEMEHHBIX. TPYNIIOBasi TUCKYCCHS
7. | Tema 9. HeonpeneneHHbIN HHTETPa. VHTepaKTHBHAA NI, 1 1

TPYNIIOBasi TUCKYCCHUS




‘—Iacm, OTBOAMMBIC Ha

Ne HMHTEPaKTHUBHBIC (JOPMBI
Tema WuTepakTuBHasg popma P Gop
n/m [IpaxTnaeckue
Jlexuun
3aHATHS
o HWnaTepakTBHAS JEKIM,
8. | Tema 10. OmpeneneHHEBIN HHTETPAIL. P ! 1 1
TpyIHOBAast AUCKYCCHSI
9. | Tema 11. HecoOCTBeHHBIC HHTETPAITBL. MuTepakTHBHAs JICKIHS 1 -
WHutepakTUBHAS IEKIN,
10| Tewma 12. KpaTHBIC HHTETpAITHI P ! 1 -
TpyIHOBAast AUCKYCCHSI
11| Tema 15. Teopust YHCIOBBIX PSIOB MnTtepakTHBHAs JICKIHS 1 -
12| Tema 16. ®yHKIUOHANBHBIC PSIBI NuTepakTUBHAS JTCKIHSL 1 -
HUTOro 16 yacos

2.

ok wdE

3aoanus ons konmpons

Ils1aHbI NPAKTHYECKUX 3aAHATHH
Ilepeuenv mem, He0OXOOUMBIX K pACCMOMPEHUIO HA NPAKMUYECKUX 3AHAMUSX
Tema 1. MHoKecTBa, YNCJI0BBIE NTOCIET0BATEILHOCTH.

Ian
MHO€eCTBO BELIECTBEHHBIX YHUCEI, ONEPAIIMU HAJl MHOXKECTBaAaMHU
MHO)KGCTBO KOMIIJICKCHBIX YHUCCJII
Yucnoble NOCIIEI0BATEIBHOCTH, CYMMa YHCIIOBBIX MOCIEA0BATEIbHOCTEN.
Cxopsiencs YMCcIOBOM MOCIEI0BATENLHOCTH
Brruucnenue npeaenoB nociea0BaTeIbHOCTEH
YacTtuunble Ipeiesnbl Mocaea0BaTeIbHOCTE!

1. HajiT MOAYJIM ¥ apIyMeHTEI CJe[yIOIHX YKce:

3

1
a) i; 6) —3; B) 1 + i1%3; r)——?:+i-—~—;,rx)

2
(1+1)®
) -

Lo o) (- + B0y
1+ !¢ s

2. loxazars |Z| = |2|, 2+ 7 = |z]%, arg (2, - 2,) = arg z, +

2

1

targ z,, arg, =arg z, —arg z,.
2

3. IlpeacTaBUTL B TPHI'OHOMETPHYECKOIl GopMe cllefyio-
Iine yycna : a) 2, =2.3 +2i;6)z,=1+i;B)2;=1— J3i;

P)z,=1i; x) z; = 5.

Beraucnuts:

n+l

a) lim an +n ~\/n2 an:
n—

Jlumepamypa:

- [[MunayeB B.C. Bricirass maremaruka: yueOnuk / B.C. [llunayes. - 8-e u3a. mepepad. u
qomn. - M.: Beicirast mkoita, 2003. - 447 c.
— [MTucemennsnii JI.T. KoHcnekT neknuid 1o BBICHIEH MaTeMatuke: Kypce Jekmuid.Y.l /
J.T.IIucemennsiit. - 11-e uzn. - M.: Aiipuc-nipecc, 2011. - 288 c.
— [MTucemennsnii J[.T. KoHcmekT nekiuii 1Mo BBICIICH MaTeMaTuke: Kypce Jekmuil.Y.2/
J.T.Ilucemennsiit. - 8-e uza. - M.: Alipuc-nipecc, 2012. - 256¢.




Tema 2. ®ynkuuu, npeaejbHoe 3HaYeHHe PyHKIMH.
Inan

Brruucnienue npenenoB GyHKIUU

PackpeiTHe HeonpeneneHHOCTel

3ameuaTeNbHbIE PEAEIIbl U UX CIEACTBUS

. OpHocTOpOHHME TIPeiesbl, TOUKU Pa3pbiBa GYHKIIMH

3aoanus ons kKoHmpons

AN s

3 _
1. lim z !
=1 Inz

3. lim
=0

.
1 + sinx cos 3x L/ sin”a
1+ sinzcos2x '

Tr+2

f
i T L gin(d — 22
8. }1?12 \/ln(.J. +2) +sin(4 — 2?) cos ot

IIpumep 3. IIpu kaxux sHadeHnAX A u B QyHKIHUA

. n
~2sinx, xs~—2-,

flx)= {Asinx+ B,—E<x<%, HellpepHIBHA?

A o

coSx, x2

Jlumepamypa:

- unaves B.C. Briciias marematuka: yue6nuk / B.C. llunaues. - 8-e uzn. nepepad. u
qom. - M.: Beicirast mixoira, 2003. - 447 c.

— [Mucemennswnit JI.T. Koncnekr nekuuid 1o BBICIHIEW MareMmaruke: Kypc Jjekumit.U.l /
J.T.Ilucemennsiit. - 11-e uzn. - M.: Aiipuc-tipecc, 2011. - 288 c.

- [Mucemennswiii J[.T. KoHcmekT nekumii mo BbICIIed MaTeMaTHke: Kypc Jjekiuii.U.2/
J.T.ITucemennsnid. - 8-e uzm. - M.: Aiipuc-nipecc, 2012. - 256¢.

Tema 3. OcHoBbl qu¢ depeHIIHATHHOTO UCUHCTEHUS.
Ilnan
Brruncnenne npousBoansix. [1paBuna nuddepennmpopanus.
[Tpou3zBosHas CIOXKHOU (GYHKLIUU
[Tpon3BosHas HESIBHO 3a/laHHON (QYHKIIUU
Jlorapupmuueckoe muddepeHnrpoBanme
IIpon3BoiHBIE BBICIINX MOPSIIKOB.
[TponzBoaHbIE OT HYHKIIHM, 3aJaHHBIX TTAPAMETPUUECKH
Huddepennnan GpyHkumu.
[Tpumenenue nuddepennnana B NpuOINKEHHBIX BHIYUCICHUSIX.

LNk~ E

3aoanus ons koHmpons
HaiiTi npousso/{HEIe cleAYIOIINX QYHKITHIT

2J;+§/a_u.
x? ’

1
L a)y =52~ — -34x;6)y=

B)y=M.



Atrs y T laLudliL Ay e

HaiiT mnponssoaHsle GYHKI M, 3afaHHLIX IapaMeTpHYec-
KH:
4.x=e;y=tgt;

15. x =151 _42 ,y=cost..

Haiite npousBofuLle GyHKINIA, 3aJaHHBIX HEABHO!

16. x+y—-ev=0. ’

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

18. lokasaTs, 4TO ypaBHeHHe ¥ = x5 + 3x ompefendeT of-
HO3HAUHYIO GYHKIRIO X = x(y) ¥ HaliTH ee DPOM3BOAHYIO.

Haiima nudepeHnuansl GyHKITHA:
19.y= ¥x* -In(l - 52).
_sin3x+1

20.y .
cosbxr -1
Haiiti npoussofasie u AuddepeHIHANE] BTOPOT0 HOPALKA

(1
2l.y= arcsm[xJ .
22, y=2x,

Jlumepamypa:

- [lIumagyer B.C. Breicirass maremaruka: yueOnuk / B.C. llunaues. - 8-¢ u3a. mepepald. u
nom. - M.: Beicmrast mkoita, 2003. - 447 c.

— [Mucemennspiii J[.T. KoHcnekT nexkuuid mo BbICHIeH MareMmaruke: Kypce Jjeknwit.U.l /
J.T.Ilucemennniii. - 11-e uzn. - M.: Aiipuc-tipecc, 2011. - 288 c.

— [Mucemennswnii J[.T. KoHcmekT Jieknmidi 1Mo BBICHICH MaTeMaTHKe: Kypc Jekmuii.U.2/
J.T.Ilucemennsiii. - 8-e uza. - M.: Alipuc-nipecc, 2012. - 256¢.

Tema 4. OcHOBHBIE TeOpPeMbI 0 HeNPEePbIBHBIX U JH(pdepeHUpyeMbIX QPYyHKIHUSAX.
Inan

1. PackpsiTue Heonpenenennocreil. [Ipasuio Jlonurans.

2. ®opmynsl Teitnopa u Makiopena.

3adanus ona konmpons
8. Ucnoabsys npasuiaa Jlonurans, HaiiTH clexnyouiue

npefienbl:
. tgx-1, lim In(sin x) )
2 :ﬂ cos2x 6) x—+0 In (sin 2x) °

1

IIpumep 7. PasnoskuTs cienyomue GYHKIHE 110 GOpMyJIam
Teitnopa 1 MakjopeHa B OKPeCTHOCTH 3aJJaHHBIX TOYeK:
a)y = x%+ 3x2 -2x + 4; x, = —1; 6) y = 1g x; x, = 0 (Ppop-
Mysa 3-ro nopsagka); B) y = e**; x, = 0 (popmyna 3-ro mo-
pAafka).
Jlumepamypa:
- [MIunavyes B.C. Beiciras marematuka: yaeonuk / B.C. Illunades. - 8- u3a. mepepad. u
qomn. - M.: Beicirast mikoita, 2003. - 447 c.
— [Mucemennsnii JI.T. KoncnekT neknuid 1o BBICHIEH MaTeMatuke: Kypce Jeknuid.Y.l /
J.T.ITucemennsiii. - 11-e uza. - M.: Ailipuc-tipecc, 2011. - 288 c.
- IMucemennswnii J.T. KoHcmekT nekmmii mo BbICHIEH MareMaTuke: Kypc Jjekmuii.U.2/
J.T.Ilucemennsriii. - 8-e uza. - M.: Aiipuc-nipecc, 2012. - 256¢.

Tema S. UccaenoBanue GpyHKUHHU

1Inan
OTbICKaHHE y4aCTKOB MOHOTOHHOCTH (DYHKITHIA.
IToHsATHE SKCTPEMYMOB, HEOOXOIUMOE U JOCTATOUYHOE YCIOBUS IKCTPEMYMOB.
BhImyKi10CcTh, HanpaBiIeHUE BHITYKIOCTH M TOYKHU Nepernda rpaduka GyHKIHH.
AcumnToThl Tpaduka GyHKIUH.
HccnenoBanue GyHKIMH, TOCTPOCHUE TPa(UKOB.

o~ E



3adanus ona konmpoas

12. Ha#iTi IpOMesKYTKH MOHOTOHHOCTH CAeAyIOIUX dhyH-
KITH:
a)y=x+cos x;6) y=x%e*B)y=x—In(1 + x).
13. Haiitu sxcTpeMyMB! yHKIIMIA
2 -—
a)y= -—--—-—-x2 3x+2;6)y=e’sinx;
x“ +2x+1 :
. 14, HaiiTu TOUKH meperufa H HHTepBaJhl BEIMYKIOCTH
byHKOMHA:
4
x . 2x —x?
——=;6) y=arcsin—— ; B) y = il
1+x) . 1+x
15. HaliTH acHMITOTEI rpadHKoB GYHKITNIL:
1
4x® 4+ x-1 -
a)y =" "6}y =(x+2)er.
x“-x+1 .
16. HaiiTn HanGonbimie 1 HaMMeHbIINE 3HAYeHAS PYHK--
nMi Ha IpoMeXxyTKax: )

Ay =

) x¥-x+1 0 1

=" 9 . :xe{l];
VYT e ix+l [0; 11
6)yu2tgx—tg=x;xe|:0;§).

ﬂumepaﬁypa:

- [lIumager B.C. Breicirass maremaruka: yueOnuk / B.C. llunaues. - 8-¢ u3a. mepepald. u
nom. - M.: Beicmrast mkoita, 2003. - 447 c.

— [Mucemennswnii J[.T. KoncnekT nekuuii mo BbICHIed MareMartuke: Kypce Jekuwit.U.l /
J.T.Ilucemennniii. - 11-e uzn. - M.: Aiipuc-tipecc, 2011. - 288 c.

— [Mucemennswnii J.T. KoHcmekT Jeknmidi 1Mo BBICHICH MaTeMaTHKe: Kypc Jekmuii.U.2/
J.T.Ilucemennsiit. - 8-e u3z. - M.: Aiipuc-nipecc, 2012. - 256¢.

Tema 6. DyHKIIMH MHOTHX IIEPEMEHHBIX.

Inan
OO6nacTh 3HaUeHUS M 00JaCTh OINpeesIeHUs] PYHKIIMU MHOTUX NEPEMEHHBIX.
YacTHble Mpou3BOIHbIE (PYHKIINMN HECKOJIBKUX NepeMeHHbIX. [lomublil quddepennnarn.
ITpou3BoaHas GYHKIMU MHOTUX [TEPEMEHHBIX [0 HApaBJIEeHUIO. [ paueHT.
[Ipon3BoIHBIE CHOXKHBIX (PYHKIIHIMA.

el AN

3aoanus ons koHmpons

IIpumep 1. HajiTa obnacru onpegenenus hpyaKkuuid U u306-
Pa3uThL HX rpadHyecKu:

) = 1_x2 2_1;6)2_——__;
arz vy 1 2 2

HaiiTi yacTHEIe IPOH3BOMHbIe X YaCTHEIE AuddepeHnHaIbI
2

9. w = (sin x)*. 10.z= sin? .

HaliT mpousBojHbie CIOKHEIX QYHKIMIL:
14. 2 = f(x + y ; xy).
15.z=sinx-lny,x=1t% y=e¢"
HaitTi npoussofHyio GYHKIHA 110 3afaHHOMY HalpabJe-

HHUIO BEeKTOpa E B 3a7laHHO# Touke A:
17. w=e +w+3; A (1; 1; 1); B (2; -3; 4).

Jlumepamypa

- [MMumayeB B.C. Breicirass maremaruka: yueOnuk / B.C. [llunaues. - 8-¢ u3a. mepepad. u
qomn. - M.: Beicirast mkoita, 2003. - 447 c.

— IMucemennsnii JI.T. Koncmekr nekiuit mo BeICIIedl mareMaTHke: Kypce Jekiwin.i.l /
J.T.Ilucemennsrit. - 11-e uzn. - M.: Aiipuc-tipecc, 2011. - 288 c.



- [Mucemennswnii J.T. KoHcmekT nekmmii mo BbICHIEH MareMaTHKe: Kypc Jjekmuii.U.2/
J.T.Ilucemennsiii. - 8-e uza. - M.: Alipuc-nipecc, 2012. - 256¢.

Tema 7. HesiBHbIe QyHKIIUM.

Inan
1. ITonsATHe HeABHOM (PYyHKIIMHM, ONIPEENIIeMON OJTHUM ypaBHEHHUEM.
2. [Tpou3BoaHas HEABHOH (PyHKIHH

3aoanus ons kKoHmpos
Haiita npousBogBYI0 GYHKIMH, 3aJaHHOH HeABHO:
23. 25t —y = 0. 24.sin(x? + y?) —x —y =0.

-

Jlumepamypa:

- unavyes B.C. Bricmias marematuka: yue6nuk / B.C. Illunaues. - 8-e uzn. nepepad. u
nom. - M.: Beicmrast mkoita, 2003. - 447 c.

— [Mucemennspnii J[.T. KoHcnekT jekuuil mo BbICHIeH MareMaruke: Kypce Jekumit.Y.l /
J.T.Ilucemennniii. - 11-e uzn. - M.: Aiipuc-tipecc, 2011. - 288 c.

— [Mucemennswnii J[.T. KoHcrmekT Jiekmmidi 1Mo BBICHICH MaTeMaTHKe: Kypc Jekmuii.U.2/
J.T.ITucemennsnid. - 8-e uzm. - M.: Aiipuc-nipecc, 2012. - 256c¢.

Tema 8. DxcTpeMyMbl PyHKUMIE MHOTHX IlepeMeHHbIX.
Ilnan
1. ®opmyna Taitnopa s pyHKIMM MHOTHUX MIEPEMEHHBIX.
2. DKeTpeMyMbl (PYHKIIUI MHOTUX MEPEMEHHBIX.
3. Heo0xonuMele ycinoBus 3KCTpeMyMma.
4. JlocTaTouHble YCIOBUS SKCTpeMyMa (PyHKIIMM MHOTUX NEPEMEHHBIX: YaCTHBIN clydai
(GYHKIMM IBYX [TE€PEMEHHBIX.
S. [ToHsATHE YCIIOBHOTO 3KCTpeMyMa (DYHKIIMM MHOTHX TIEPEMEHHBIX.
6. AOCOIIOTHBIN YKCTPEMYM

3aoanus ona konmpois
HaiiTu cTanuonapHble TOUKH, TOUKH 3KCTPEMYMA U 3KCT-
peMyMEl QYHKI[MIA:
3. z2=x"+yt - x%2 - 2xy — Y.
4. 2= xy ' In(x? + y?).
5. 2 = e¥*%(8x2% - 6xy + 3y?).
HaiiTi nanbonpnive 1 HAaUMeHbIINe 3HaAUYeHHA QYHKITHH:

2
6.z=c*V (2x2 + 3y?) B kpyre x% + y? < 4.
T.z=x2—xy +y?, ecnu |x| + |y < 1.
HaiiTu Touky ycaoBHOrO 9KCTPEeMyMa U 3HAYEHUH YCIOB-
HBIX 3KCTPeMyMOB GyHKIHI:
8.2=x+y,econ x¥+y*=1.
9.2=x2tyt,eciux+y=1.

Jlumepamypa

- [[MunayeB B.C. Briciras maremaruka: yueOnuk / B.C. llunaues. - 8-e u3a. mepepad. u
qomn. - M.: Beicirast mxoira, 2003. - 447 c.

— [MTucemennsnii JI.T. Koncnekt jexkumii mo BBICHICH MareMmatwke: Kypce jgeknuid.U.l /
J.T.Ilucemennsrit. - 11-e uzn. - M.: Aiipuc-tipecc, 2011. - 288 c.

- [Mucemennswnii J.T. KoHcmekT nekmmii mo BbICHIEH MareMaTHkKe: Kypc Jjekmuii.U.2/
J.T.ITucemennsiii. - 8-e uzn. - M.: Aiipuc-nipecc, 2012. - 256¢.

2 cemecTp
Tema 9. HeonpenesieHHbIN MHTErPaJl.

10



Ilnan

1. HenocpeacrBeHHOE MHTEPIPUPOBAHHUE.
2. Brruncnenue HeonpeeIeHHbIX HHTETPAJIOB IIOJICTAHOBKOM U IO YaCTSIM.
3. Paznosxenue nmpaBUIbHON pallMOHATIBLHOM IpOoOH HA CyMMY MPOCTEHIITNX.
. A A
4. WuTerpupoBanue palMoHaIbHBIX podel Buna |——dx u j—r dx
X—a (x—a)
o Bx+D 2
S. WuTerpupoBanue panuoHaIbHBIX Apo0eit Buaa .[2— dx, p°-49<0.
X“+ px+q
o Bx+D 2
6. WuTerpupoBanue palMoHaIbHBIX JpoOei Buia jﬁ p°—-49<0.
(X“+ px+0q)
7. NHTerpupoBanne HEKOTOPBIX UPPALMOHAIBHBIX BbIpakeHUH. [logcranoBku Ditnepa
8. WHTerpupoBaHue TPUrOHOMETPUUYECKUX U TUIEPOOINIECKUX PYHKIUI.

3adanus ona koumpons
B3arte unTerpanst

1 I(I;:)a dx 2. _[E_x—"——j{;}z-dx

9 +2x° .
Ix2(9+x2)dx 4. J.ctg xdx
dx
5. Isinz x-cos® x 6. J'4 5x
7.[{a+39? ax 8. j'x_"i:x
tgzd
[~ 10. [~
cos”“ x "7_3x2
11 dx 12 dx
5422 Lo 3x? g
dx cosx sinx-dx
13. 4. | —————
j‘\/5.1:2 +1 I 1+sint x
J' 16. J‘ 2x-3
J_+3 x? +4:c+1

dx
17, | e 18. | ——
Jl\f4—3x-x2 'fe‘(l"'e_:)

19. Iez" ‘cos x dx

21. I arctgx dx

20. j Inxdx
22. .[egf; dx

Jlumepamypa

- [[MunayeB B.C. Briciras maremartuka: yueOnuk / B.C. [llunaues. - 8-e u3a. nepepad. u
nor. - M.: Beicmas mkoma, 2003. - 447 c.

— [MTucemennsnii JI.T. KoncnekT neknuii 1o BBICHIEW MareMatuke: Kypce Jeknuid.Y.l /
J.T.Ilucemennsiit. - 11-e uzn. - M.: Aiipuc-nipecc, 2011. - 288 c.

— [MTucemennsnii J[.T. KoHcmekT nekmuii mo BBICHIEW MaTeMaTuke: Kypc Jekmmil.Y.2/
J.T.ITucemennsnid. - 8-e uzm. - M.: Aiipuc-nipecc, 2012. - 256¢.

Tema 10. OnpeaesieHHbI HHTETrPaJIL.

IInan
1. [Tpumenenue popmyner HetoTona — JleiOnuma.
2. BBI‘-II/IC.HGHI/IG OHpe,[[CJICHHBIX I/IHTeraJIOB METOAOM 3aMCHBI HepeMCHHOﬁ 1104 3HAKOM
uHTerpana, @opMyiia UHTETPUPOBAHMS TIO YACTSIM.
3. [TpunosxeHus ompeeIieHHOr0 HHTerpaa.
4, Brruucnenue miomnaam miockoi Gurypsl.

5. Brruncienue oobemMa Tel.

11



3aoanus ons konmpons
1. Berauciauth

1 1
5. Iarctgxdx 6. Ieh sin 3x dx
o 0
z
d 1 dx
x
fa g fm
01+sinx Ix2+6x+10

0

HaiiTh niomaau niaocKux GUIyp, orpaHHYeHHBIX JIHHH-
AMM:

n
l.y=tgx;x——-0;x-—-z;y=0.

2 <x<1l
2.y= e O<x= " u oceio Ox.
(x-2)%, 1<x<2,

Jlumepamypa:

- [lIumagyer B.C. Breiciras maremaruka: yueOnuk / B.C. llunaues. - 8-¢ u3a. mepepald. u
zom. - M.: Beiciras mkoira, 2003. - 447 c.

— [Mucemennswnii J[.T. KoHcnekT nekuuid mo BbICHICH MareMaruke: Kypce Jekmwit.U.l /
J.T.Ilucemennsiit. - 11-e uzn. - M.: Aiipuc-tipecc, 2011. - 288 c.

- [Mucemennswnii J[.T. KoHcmekT nekumii mo BbICIIed MaTeMaTHke: Kypc Jjekiuii.U.2/
J.T.Ilucemennsiit. - 8-e u3z. - M.: Aiipuc-nipecc, 2012. - 256¢.

Tema 11. HecoOGcTBeHHBIC HHTETPAJIbI.

Inan
1. Hecob6cTBenHble nHTErpansl 1 pona.
2. Hecob6cTBennbie nHTErpasisl 2 poja.

3aoanus ons konmpons
1.PaccMOTpeTh CXOAMMOCTH HHTEPTajioB

1
1 = 1
ex dx
1. I—gdx. 2. f—é———
0 % o X tX- 2
¢ dx e
3. J‘—"‘—" 4. ‘Iarctgx dx.
xvlnx
1 1
Jlumepamypa:

- [[MunayeB B.C. Briciras maremartuka: yueOnuk / B.C. [llunaues. - 8-e u3a. mepepad. u
qom. - M.: Beicirast mkoira, 2003. - 447 c.

— [MTucemennsnii JI.T. KoncnekT neknuii 1o BBICHIEW MareMatuke: Kypce Jeknuid.Y.l /
J.T.Ilucemennsiii. - 11-e uza. - M.: Ailipuc-tipecc, 2011. - 288 c.

- IMucemennswnii J.T. KoHcmekT nekmmii mo BbICHIEH MareMaTuke: Kypc Jjekmuii.U.2/
J.T.Ilucemennsiit. - 8-e uza. - M.: Alipuc-nipecc, 2012. - 256¢.

Tema 12. KpaTHble HHTErpaJibl

Inan
1. KpaTHble nHTErpabl: 1BOMHBIE U TPOWHBIE MHTETPAJIbl, CBOMCTBA KPATHBIX MHTETPAJIOB.
2. N3menenue nopsiika HHTETpUPOBaHUS

12



3. CBeneHue 1BOMHOIO MHTErpajia K IOBTOPHOMY OJTHOKPAaTHOMY.
4. 3aMeHa MepeMEeHHbIX B KpaTHBIX HHTerpaiax. SkoOuaH.

3aoanus ons konmpons

BrruncauTs ZBofiHbIe MHTErPab o HPAMOYTONbHOM 06-
Jgacty P:

dxd -
3. [[—2—;0sxs105ys1,
s (x+y+1)

4. J‘Jx'zyexy dredy;0<x<1;0<y<2,
P

MaMeHUTE HOPAAOK MHTETPHAPOBAHHAA

5. -zfdx Tf(x;y) dy. 6. j.dxhj.xf(x;y) dy.
% 2 1 0

|
4
BLIYACIATE MHTETPAJILI
8. ”(I +¥y) dx dy, P — o6nacts, orpauMyeHHas KPHBHIMH
y2=*2:5;x+y=4;x+y=12.
KpaTHBIe HUHTCI'paJIbl: ﬂBOﬁHBIe HHTCPraibl, TpOﬁHBIe HUHTCPralbl, CBOIiCTBa KpaTHBIX UHTCI'pa-
JIOB.
CBC,I[GHI/IC I[BOﬁHOFO HWHTCIrpalia K HIOBTOPHOMY OAHOKPATHOMY.
3aMeHa NepeMeHHBIX B KPAaTHBIX HHTErpaax: Mepexo/] OT IeKapTOBOW K MPOU3BOJIBHON CHCTEME
KOOpAUHAT, SIKOOUAaHBI nepexoaa K HHHHHﬂqueCKOﬁ UK C(bepI/I"IeCKOI‘/‘I CUCTCMaM KOOpAUHAT.

Jlumepamypa:

- [umager B.C. Breiciras marematuka: yueOnuk / B.C. [llunaues. - 8-¢ u3a. mepepad. u
qom. - M.: Breicirast mikoira, 2003. - 447 c.

— [Mucemennswnit JI.T. Koncnekt nexknuii 1o BbICHIEW MareMatuke: Kypce Jjeknuid.Y.l /
J.T.Ilucemennsiit. - 11-e uzn. - M.: Aiipuc-tipecc, 2011. - 288 c.

- [Mucemennswnii J.T. KoHcmekT nekumii mo BbICIIed MaTeMaTHKe: Kypc Jjekiuii.U.2/
J.T.Ilucemennsiit. - 8-e u3z. - M.: Aiipuc-npecc, 2012. - 256¢.

Tema 13. KpuBosimHelHbIe HHTETPAJIbl

Inan
1. KpuBonunelinsle UHTErpansl 1-ro poaa
2. KpuBonuuelinple nHTErpansl 2-ro poaa
3. ®opmyna ['puHa, BBIYKCICHUE IUIONIAIU TNIOCKUX (GUTYp ¢ TOMOIIBIO (opMyJsl I 'puHa.

3aoanus ona konmpons
BrrumenuTh KpUBOIHHEHHBIE HHTEr PaJIbl HIEPBOro Poja:
1. J.(x+ y)ds, I'- korTyp TpeyronpauKa ¢ BepumuHamu (0; 0);
A :
(1; 0) n (0;1);
2. J‘(:c2 +y%)ds, I'— xpusas x = a(cos t + t sin 2),
r

BrluHCIHTD KPUBOJHHelHble HHTeTPAJILl BTOPOro poja:

5. I{ny—l) dx + (x%y + 2)dy, I'— gyra snnaunca
r

x =cos t; y = 3 sin ¢, nemxamasn B 1-if yeTBepTH.

6. I(2xy— 1)dx + (x%y + 2)dy, I’ - gyra napaGosst

Jlumepamypa:
- [MMumayeB B.C. Breicirass maremaruka: yueOnuk / B.C. [llunaues. - 8-¢ u3a. mepepad. u

13



qom. - M.: Beicirast mkoita, 2003. - 447 c.

— IMucemennsnii JI.T. KoHcrmekr nekiuii mo BbeICIIEd MareMaTHke: Kypce Jjekiwin.i.l /
J.T.IIucemennsit. - 11-e uzn. - M.: Aiipuc-tipecc, 2011. - 288 c.

— [MTucemennsnii J[.T. KoHCmekT Jnekmuii Mo BBICHICH MaTeMaTuke: Kypc Jexmmil.Y.2/
J.T.Ilucemennsii. - 8-e uza. - M.: Alipuc-nipecc, 2012. - 256¢.

Tema 14. IloBepXHOCTHbIE HHTEIPAJIbI

Inan
1. [ToBepxHOCTHBIE HHTErpAJIBI 1-TO poaa.
2. [ToBepxHOCTHBIE UHTETPAJIBI 2-TO pOJa

3aoanus ons konmpons
13. BeI9HCIATH NOBepXHOCTHEIN HHTErpata 1-ro poga
daD
II—-—z , Pie D — moBepxHoCTh TeTpasfipax +y+2<1,
5 L+x+y)
x20,y20,2z20.
14. BRIyncanTh NOBEPXHOCTHEIN HHTErpal BTOPOro poja

J'J-x dydz+ydzdx+zdxdy, rie D — BHeIIHAA cTopOHa Cde-
D

pHl x% + y? + 2% = a2,

Jlumepamypa

- unaves B.C. Briciias marematuka: yue6nuk / B.C. llunaues. - 8-e uzn. nepepad. u
nom. - M.: Beiciras mkoira, 2003. - 447 c.

— [Mucemennswnit . T. Koncnekr nexuuid mo BbICHIEH Marematuke: Kypc jexkumit.U.l /
J.T.Ilucemennsiit. - 11-e uzn. - M.: Aiipuc-tipecc, 2011. - 288 c.

- [Mucemennswnii J.T. KoHcmekT nekumii mo BbICIIed MaTeMaTHke: Kypc Jjekiuii.U.2/
J.T.Ilucemennsiit. - 8-e u3z. - M.: Aiipuc-npecc, 2012. - 256¢.

Tema 15. Teopusi YMCI0BBIX PAIOB
Inan
1.IIpu3HaKku cXO0OQUMOCTH YHUCIIOBBIX PSAOB.
2. 3HaKonepeMeHHbIE U 3HAKOUEpeayIoIrecs psAabl, IpU3HaK cxoauMocTH Jleitouuma

3aoanus ons Konmpons

HccnemoBaTs CXOAUMOCTE PSIZIOB, IPUMEHSST NPH3HAKH
cpaBHeHHd (UaH HeoGXOAUMBEINA NPU3HAK):
8.1-1+1-1+ ..+ (-1)"1+...

2 3 4 n+l
A ek R
3 b5

9 7 " T on+1

C nomounsio npussaxa Janambepa MccaefoBaTh CXOXH-
MOCTE PsIJOB:

1 3 5 2n-1
12. -'J—";+'2“+2J—2—+---+ (,/’2"}' + e

4o e 3
13.22"'_1. 14.2m.

el 2" n=0

C nmomomrio npusnaxka Komy #HeciefoBaTh CXOZUMOCTH
PpSZIOB:

~(n+1Y N n Y
17. ;(%_J ) 18. ;[3,1_1) .

14



HccnepoBaTh CXOAMMOCTS CHEAYIONIMX 3HAKOIIEPEMEeHHBIX
panoB. B ciryyae cXoqMMOCTH Hce/IeoBaTh Ha aGCOIOTHYIO U
YCJAOBHYIO CXOAHMOCTb. .

00 (_1)n—1 i (_1)ﬂ—1
21. Tom _ 1 - 22, - .
n=1 2n-1 n=1 ‘j;
Jlumepamypa:

- [umaueB B.C. Bricmias marematuka: yueonuk / B.C. Illunaves. - 8-¢ u3a. mepepad. u
qom. - M.: Beicirast mikoita, 2003. - 447 c.

— [MTucemennsnii JI.T. KoHcnekT neknuid 1o BBICHICH MaTeMaTuke: Kypce Jeknuid.Y.l /
J.T.Ilucemennsiii. - 11-e uzn. - M.: Aiipuc-tipecc, 2011. - 288 c.

— [Mucemennswnii J.T. KoHcrmekT Jieknmidi 1Mo BBICHICH MaTeMaTHKe: Kypc Jekmuii.U.2/
J.T.ITucemennsiid. - 8-e uzn. - M.: Aiipuc-nipecc, 2012. - 256c¢.

Tema 16. ®yHKIIHOHAJIBHBIE PSAbI
IInan

1. Crenennsle psiibl. IHTEpBasl CXOJUMOCTH CTENEHHOIO Psijia.
2. Psner Oypoe

3adanus ona koumpons

ITIpumep 1. OnpeneauTh HHTEPBAT CXOAHMMOCTH PAJA U HCCIIE-
JOBATb CXOJUMOCTE ero Ha KOHIaX HHTepBaJja:

i xn-I - x . x2 . xs N
~3l.pn """ 3.2 32.3 g¥.4

1. Paznoxuts B pag Oypee NepuoAudecKyio QYHKIHNIO ¢
nepuozgom 2n (I = 1), KoTopad onpefelieHa CAeAyIOIMAM obpa-
30M:

f(x)=—-xupu—-nsx<0,
f(x)=xnmpr 0 < x 7, T. e. f(x) =lxl.

Jlumepamypa

— Munaves B.C. Bricmias marematuka: yue6Huk / B.C. llunaues. - 8-e uzn. nepepad. u
qomn. - M.: Beicirast mixoira, 2003. - 447 c.

— [Mucemennswnit JI.T. Koncnekt neknuid 1o BBICHIEW MareMatuke: Kypce Jjeknuid.Y.l /
J.T.Ilucemennsrit. - 11-e uzn. - M.: Aiipuc-tipecc, 2011. - 288 c.

- [Mucemennswnii J.T. KoHcmekt nekumii mo BbICIIEH MaTeMaTHKe: Kypc Jekiuit.Y.2/
J.T.Ilucemennsiit. - 8-e u3z. - M.: Aiipuc-nipecc, 2012. - 256¢.
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