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1. MecTo mucuuniaunbl B crpykrype OIT

MaremaTHuecKuil aHaau3 Urpaet GyHIaMEeHTABHYIO POJIb B TEOPETUYECKON U MPAKTHUECKOM
MOJITOTOBKE CTYAEHTOB HampasieHusi noarotoBku 44.03.05 «llemarornyeckoe oOpa3oBanue» (c
IBYMsI TPOQHISIMH TOATOTOBKH). IJTOT KypC OTHOCUTCS K OOSI3aTeNbHBIM Ui HM3YYCHHUS
aucuuIuiiHaM 6soka 1 yaebHoro miana. JIornyecku ¥ 0 CBOEMY COJEpKAHUIO0 OH TECHO CBSI3aH C
apyrumu, GopMHUpyeMble B XOJ€ HU3y4eHHS Y4eOHOTO Kypca 3HAHHWS, YMEHUS M HaBBIKH
UCIOJIB3YIOTCS MPU HM3YyYEHUM CMEXHBIX MaTeMaTHYeCKUX JIUCUUIUIMH. JlaHHas AWCUUIUIMHA
SBJIIETCA TPEIIECTBEHHULIEH M OCHOBOW JJISi M3Yy4EHHUS] TaKMX KypCOB, Kak: Teopus (QyHKLIMM
JNEUCTBUTEIBHOTO IIEPEMEHHOTO, Teopust ~ (QYHKUMH  KOMIUIEKCHOTO IIEPEMEHHOTO,
maddepeHnnanbHbIe YypaBHEHUS M YpaBHEHUSI MaTeMaTHUECKOW (PU3HMKH, TEOPHsI BEPOSTHOCTEH M
MaTeMaTH4ecKas CTaTUCTHUKA, YMCICHHbIE METOAbl, a TakXe JUIsl BbIYUCIUTENBHBIX U
MeJarornyecKux MpaxkTHK, nperycMoTpeHHbix OIT.

Ilenu ocBoeHUS AUCITUTIIIUHBI:
- OBJIaJICHUE OCHOBHBIMU MOHATUAMH MaTEMAaTHUYECKOI'0 aHaJIn3a,
- OBJIAJICHUE JIOTMYECKMMU OCHOBAaMHU Kypca, HEOOXOJMMBIMU ISl PEIICHUS TEOPETHYECKUX M
MIPaKTUYECKUX 3aJ1ay;
- nOpuoOpeTeHHEe HaBBIKOB MCIOJb30BAHUS ammapara MaTeMaTHMYeCKOTO aHalu3a Mpu
pEeLIeHH 3aJ1a4 Ha SKCTPEMYMBbI, T€OMETPUUECKUX U PU3NYECKUX 3a]1a4 ;
- (opMHpOBaHHE HABBIKOB CaMOCTOSITEILHOM pabOThl, HEOOXOIMMBIX JJISi MCIIOJIb30BAHUS 3HAHUMN
MIPY U3YYEHUU CHEeNMaIbHBIX TUCIUIINH U JaJIbHEHIIel NpakTHYeCcKon AesITeIbHOCTH;
- pa3BUTHE MaTEMaTHYECKON NHTYUIIMHU, BOCTUTAHNE MAaTEMAaTHYECKON KYIbTYpBHI.

3aaui OCBOEHUS IUCIUIUIMHBI:
- TIO3HaBaTeNbHas — INIyOOKOE OCBOCHHE MEPBUYHBIX 00IIIeMaTeMaTHUYeCKUX OHATUH, H3y4aeMbIX B
MaTEMaTHYECKOM aHAIN3€e, YTO HEOOXOIUMO JUI U3yUEHUST CMEKHBIX TUCLUIUINH.
- BOCIMTATENIbHAsA — MPUBUTUE U PA3BUTUE KYJIbTYpPbl MBIIUIEHHS, CHOCOOHOCTH JIOTMYECKA BEPHO
BBICTPAWBaTh YCTHYI0 M IHCbMEHHYIO p€ub, MOHMMAaTh HEOOXOJMMOCTH JI0Ka3aTelbCTB, KaK B
MaTeMaTHKE, TaK U B PEAIbHBIX JKU3HEHHBIX CUTYalUsX, IIPU OOLIEHUHU C KOJIJIETaMU U IpH padoTe B
YYEHUYECKOM U YUUTEIBCKOM KOJUIEKTUBAX.
- pa3BUBAIOIAs — YCBOCHUE OIPEJEJICHHOIO0 KOJM4ecTBa MH(OpMALUU MO JAHHOM JUCLMIUIMHE,
HAaKOIIJICHHOW 4YeJIOBEYECTBOM B IMIPOLIECCE PA3BUTUSL MAaTEeMaTUKU, INPUBUTUE CIIOCOOHOCTH
IIOHMMAHUS 3HAYECHUS MAaTEMaTHYECKOI0 aHalIN3a B IPYTHX pa3Jeslax MaTEMaTUKU U BO3MOXKHOCTH
MPUMEHEHUsST TIOJIYYCHHBIX 3HAHUW B CBOeH Oynymied Meaaroru4eckor (Miau WHOM JIpYyroi)
Ipo(eCCUOHATBHON JESTEIbHOCTH.

2. [lnanupyembie pe3yJibTaThl 00y4eHHs M0 JUCHUILIMHE

Komnerennust HNuaukaTopsl

OIIK-8. CnocobOeH | 3HaTh: 0O0BEKT, TPEIMET, OCHOBHBIC KATCTOPHH, IPHHIIMIIBI,
OCYILIECTBIISTh 3aKOHOMEPHOCTH, CTPYKTYpY TMEJaroru4eckod HayKH; CYI[HOCTb,
MeJaroruYecKyro CTPYKTYpYy, JUHAMHKY LEJIOCTHOTO IMEJaroruyeckoro Impoliiecca;
JEATEIIbHOCTD Ha | COCTOSTHUE U TEHJEHIIMU PA3BUTHUS OTEUECTBEHHBIX M MEXKIYHAPOTHBIX
OCHOBE CIICHIMAJIBHBIX | IEJArOTHUYECKUX U IICMXOJOTHYCCKHX HMCCIIECIOBAaHUN, METOIOJIOTHIO
Hay4HbIX 3HAaHUU e 1arOTHYECKOTO HUCCIICA0BAHUS; 0COOCHHOCTH, JIOTHUKY,

3aKOHOMEPHOCTH, (DOPMBI, METOJIBI U CpPEeACTBA Mpollecca OOydeHUsS U

BOCIIUTAHUS; OCHOBBI IICUXOJIOTHH JUYHOCTH, OCHOBHEIC

TCOPCTUYCCKHUEC MOAXOAbl K I[MOHUMAHHUIO (I)eHOMeHa JIMYHOCTH,
ITO3HABATCJIBHBIC IMPOLIECCHI, UX CBOﬁCTBa, 3aKOHOMCPHOCTU U POJIb B
HHTeHHeKTyaHLHOﬁ u TBOpquKOﬁ ACATCIIBHOCTH, O6HleTeOpeTI/I‘-ICCKI/Ie
OCHOBBI MCTOOHKHU IPCIIOJaBaHUA MPEIMETAa B O6’beMe, HeO6XOI[I/IMOM
I OCYHICCTBJICHUSA IeJaroruyecKom ACATCIIbBHOCTH; CTPOCHUC U
(I)YHKI_II/II/I opraHnu3sMa, OCHOBHBIC 3aKOHOMCPHOCTH PA3BUTHUA YCIIOBCKA,
O6IJ.II/IC 3aKOHOMCPHOCTH u BO3PACTHELIC 0COOEHHOCTHU
(I)YHKI_II/IOHI/IpOBaHI/I}I OCHOBHBIX  CHCTCM  OpraHM3Ma  y4dallluXCH,




00pa30BaTEILHOTO
UHCTPYMEHTAJIbHBIC

TUTHEHUYECKUEe TpeOOBaHUS K  OpraHu3aliu
mpoluecca M TUTHMEHY YydeOHOro Ipolecca;
cpeacTBa HHPOPMAITMOHHBIX TEXHOJIOTHIA.

YMeTb:  TPUMEHATH  TEOPETHUYECKUE  3HAHMS B PEHICHUH
MeJarOTUYECKUX 3aJ1a4; JIAHUPOBATh, POEKTUPOBATH U OCYILECTBIIATh
NEeJaroru4ecKuii MpoIrecc B Pa3IUYHBIX THUIAX 00pa30BaTEIbHBIX
YUPEKACHHUM; OMPEACNATh CTPYKTYPY U METOJOJIOTHUIO TPOBEACHUS
NEeJarori4ecKor0 MCCIEOBAHUSA;, aJIEKBAaTHO I1IEJsIM BBICTPAUBATh
y4eOHBIH M BOCIUTATEILHBIM MPOIECC, BHIOMpas COOTBETCTBYIOIINE
(OpMBI, METOJIBI W CPEJICTBA €r0 OCYIICCTBICHUS; HCIIOJIH30BATh B
MeJaroru4eckoi NeATeIbHOCTH U MEXKIMYHOCTHOM B3aMMO/ICHCTBUH
COBPEMEHHBIE JOCTIDKEHUSI TICUXOJOTUYECKOW HayKH, YYHTHIBaTh
BO3pacTHble  (PU3UOJIOTUYECKHE  OCOOEHHOCTH  ydalllUuxcs B
MeJaroruyeckoM  Mpoliecce;  UCMHOJb30BaTh  MHGOPMALMOHHBIE
TEXHOJIOTHH JIJIsl pelIeHusl Mpo(hecCHOHATBHBIX 3a/1a4.

Bianerb: KareropHaigbHBIM — allapaToM II€1arOTMYECKONM HAYKH;
HaBBIKAMU pereHus MeJaroruyeckux  3ajad; crocob6amu
IUIAaHUPOBAHUS M OCYIIECTBIIEHHS 00pa30BaTENIbHOTO IMPOIIECCa;
croco0aMu MPOBENIEHUS TIEAArOTHYECKOTO IKCIEPUMEHTa; (hopMaMu H
METOJIlaMU OCYIIECTBJICHUS Y4eOHOW M BOCHMUTATEIHHOW pPabOTHI;
MpueMaMH M METOJIaMU TICUXOJAHATHOCTUKA JIUYHOCTH, H3yYEHUS
ocoOeHHOCTEH  MpodeCCHOHATBHOW  JCSITEIBHOCTH,  HaBBIKAMHU
OpraHu3aIui TEJaroru4ecKoi JCSITENBPHOCTH C TO3UITUN COXpPaHCHUS
310POBBS; MeToJlaMu  TpO(QUIAKTUKY HapylmleHuH (U3HYECKOTro
pa3BUTUs M TOBBIIICHUS aJANTALMOHHBIX PE3EPBOB OpPraHU3Ma;
METOJlaM{ OKa3aHWs TIepBOM JOBpadyeOHOW TOMOIIM;, METOJdaMH
MpUMEHEeHHs] WH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
00pa30BaTEIILHOM MpOIIecCe.

IK-5. CrocobGeH | 3HaTh:  COBPEMEHHOE  COCTOSIHUE W TIEPCTICKTHUBBI  Pa3BUTHUSA
UCII0JIb30BATh MaTEeMaTHKUd KakK Yy4eOHOW JAHUCUMIUIMHBI, HalpaBlIEHUS Ppa3BUTUA
Hay4yHble 3HAHUS B | MIKOJHHOTO MaTeMaTH4YEeCKOro 00pa3oBaHUs, TEOPETHUECKHE OCHOBBI
npeaMeTHoil obnactu | OOydeHHs MaTeMaTuKe, MPUHIUIB TOCTPOCHUS  METOJUYECKON
(Maremartuka) B | cuCTeMBbl OOy4eHHUs] MaTeMaTHKe, OCHOBHbBIE JIMHUH HIKOJBHOTO Kypca
nporecce MaTeMaTHKH, UX CTPYKTYpYy, COJEpXaHW€ U  pOJib, OITallbl
(dbopmupoBaHUs (hopMHpOBaHKS MAaTEMAaTUYECKUX MOHATUH, METOJUUYECKHUE MOJIXOAbI K
MIpeIMETHOM U3YYEHHUIO0 OCHOBHBIX TE€M IIKOJIBHOTO Kypca MaTeMaTHKU;
KOMIIETEHIIUN YMmerb:  aHaIM3UpPOBATh W HMHTEPHPETUPOBATH  COJEpKAHUE
oOyuaronuxcs B | MaTeMaTU4YeCKUX MOHATUI, TEOpEM, 3ajau, pa3pabaTeiBaTh (PparMeHThI
pamMKax  peanu3aliM | ypOKOB, OpPraHU30BBIBaTh O00pa3oBaTeNbHBIM Mpolecc O0O0ydeHus
OCHOBHO MaTeMaTHKe, KOHCTPYUPOBATh METOJUKY BBEACHUS MOHATUHN, U3y4CHUS
0011e00pa3oBaTenbHOM | TeOpeM, peleHHs 3a/1a4;
MPOrpaMMBbI Baanerb: OCHOBHBIMM NpUEMAaMHM  OpPraHU3allM  J€ATEIbHOCTH
IIKOJIbHUKOB 10 M3yYCHHIO MAaTEeMaTHKH, HaBbIKaMU pa3paboTKu
METOJIMKM HW3YYEHHUS YaCTHBIX BOMPOCOB OOYyYEeHHS MaTeMaTHKeE,
UCCIIEJIOBATENILCKUMH METOIaMU B IPO(ECCHOHATBLHON JesITENLHOCTH.
K-7 CrniocobeH | 3HaTh: 6a30BbIe MPUHIIUIIBI TOCTAHOBKU €CTECTBEHHOHAYYHBIX 3a7a4 U
MAaTEeMaTHYECKH KJIACCUYECKUX 3a]]a4 MaTeMaTUKU, ONIPEIETICHUs OCHOBHBIX MOHATHI U
KOPPEKTHO CTaBUTH | JI0KA3aTEIbCTBA TEOPEM [0 OCHOBHBIM pa3jiejaM MaTeMaTHKU;
€CTECTBEHHOHAyUHblE | YMeTh: pellaTb OCHOBHbIE THUIIBI MaTeMaTHYECKUX 3ajad, J0Ka3aTh
3a1auu U | yTBepxkAeHue, CHOpMyIUPOBaTh PE3yabTaT, YBUACTH €TO CIECICTBUS,
KJlaccuueckue 3aiaud | Baagerb: NEpBUYHBIMM HABBIKAMU TPUMEHEHHUS MaTEMaTHYECKOTO
MaTeMaTHK{, CTPOTo | ammapaTa K PEHIeHHI0 KOHKPETHBIX 3a]ad W3 Pa3IUYHbIX oOiacrei




J1I0Ka3aTh MPUKIIAJAHON MaTeMaTUKUA U UH()OPMATHKH.
YTBEPKIACHUE,
copMyIIupoBaTh
pe3yibTar,  yBUJACTb
CIICACTBHUA
HOJY4EHHOTO
pe3yiabTara

10.

11.

12.

3. Coaep:xaHue U CHUITAHBI
BBenenue B anamn3. OCHOBHBIC YHCIIOBBIE MHOKECTBA. PalinoHanbHbIC YHCIIa U UX CBOMCTBA.
HeiicTButenpHble ynciaa. OrpaHUYEeHHbIE U HEOTPAHUYEHHbBIE YHCIIOBbIE MHOXKECTBA.
IIpenes mociaenoBatenbHOCTH. YHCIOBBIE MOCIEAOBATEIBLHOCTH W ONEpPAllMU HaJ HUMHU.
CpoiicTBa 4YHCIIOBBIX NOCHeAOBaTelbHOCTEH. beckoHeuHO Oonbiine W OECKOHEYHO Mallble
nocsenoBareabHoCcTU. CXoas1IKe Mocie0BaTeIbHOCTH U UX cBoicTBa. Huco e.
Ilousitue GYHKUMH ONHOM JAelCTBHUTEJbHON mnepeMeHHoi. IlpenenbHoe 3HaveHue
¢pynxkunu. HenpepbiBHOCTb. [loHsATHe (QyHKIMM OJHONW JAEWCTBUTEIBHONW MEPEMEHHOM.
CriocoObl 3amanust ¢yHkuuu. OmpesneneHHe W CBOMCTBa mpenena (yHKIUM B TOYKE M Ha
OCCKOHEYHOCTH, OeCKOHEUHBbIe Tpeaenbl. CpaBHEHHE OECKOHEYHO OOJIBIIUX U OCCKOHEYHO
Maiblx (yHkuuid. OmnpeneneHue HeNpepbIBHOCTH (yHKIMU B Touke. CBoiicTBa (yHKIMA,
HenmpepbeIBHBIX B Touke. Knaccudukamus Ttouek paspeiBa (yHkiuu. CBolicTBa (QyHKIUH,
HEMpPephIBHBIX HA OTPE3KE.
OcHoBbl udepeHINATBHOTO HMCYUCIAEHUS (QYHKUUM OJHOW  JelCTBUTEJIbHOI
nepemenHoii. IlpousBognas, ee ¢uU3MYECKUH W TeoMeTpuiecKuid cMmbici. [loHsaTue
mupdepenuupyemocta  GyHknuu. Tabdnuma mpousBoaHbiX. [lpaBuno muddepennupoBanus
cnoxHo ¢yaknuu. Teopema o mpousBogHOM oOpaTHOM ¢yHKMU. [uddepennman u
WHBapUAaHTHOCTL  (GopMbl  mepBoro  auddepennmana. [Ipumenenune muddepenmuana.
[TpousBoaubie u nuddepenmnurans BeicmX nopsakoB. @opmyna Jleitoaua.
OcHoBHbIE Teopembl AU PepeHIUATILHOIO uHcYUcaeHuss. Teopembl Depma, Posus.
®opmynel Jlarpanxka u Komu. [Ipasuno Jlonuransa. @opmyna Teitnopa.
HccaenoBanue GyHKIUN OJHOM eiiCTBUTEILHON NepeMeHHON U MOCTpoeHue e€ rpadguka.
Haxo:xxnenue Hau0o0JIbIIEr0 W HaWMeHbIIEro 3HaYeHUd GyHKHUU. MOHOTOHHOCTH
¢byukiun. OThICKaHME TOYEK SKcTpemyMma. HampaBieHue BBIMYKIOCTH Trpaduka (QYHKIHU.
Touku mepernba rpaduka ¢GyHKIUU. AcUMNOTOTHI Tpaduka ¢yHkmnuu. [IpumepHas cxema
uccienoBaHus (GyHKIMH U TIOcTpoeHue ee rpaduka. Haxoxxnenre HanOOIbIINX M HAUMEHBILIUX
3HAYCHHUH (YHKITUH.
Heonpenenénnbiii uHTerpata. Ilonstue nepBooOpazHOl (GYHKIMH W HEOMpPeaelEHHOTO
unTerpana. CBoiicTBa Heomnpeaen€HHOTo uHTerpana. Tabnuma uaterpanioB. OCHOBHBIE METOIbI
WHTETPUPOBAHMUSL.
HNuTerpupoBanue B 3jieMeHTapHbIX GyHkuHusix. MHTerprpoBanue panvoHaNbHBIX JIPOOEi.
WNHTterpupoBaHre HEKOTOPBIX UPPALMOHAIBHBIX U TPAHCLIEHICHTHBIX BBIPAKEHUN.
Omnpenesénnblii uaTerpan. Murerpansusie cymmbl. HTErpupyemMocTs. BepxHue u HUKHUE
cymmsl JlapOy. Heob6xoaumoe 1 10CTaTouHOE YCIIOBHE MHTErpupyeMocTd. HekoTopelie Kitacchl
UHTErpupyembix GyHKUMHA. OCHOBHBIE CBOWCTBa ompeaenéHHoro uHTerpaiga. dopmyna
Herorona-JleitbHuna. 3aMeHa nmepeMeHHONM M MHTErpUpOBaHHME MO YacTIM B ONpeAeIEHHOM
UHTErpae.
I'eomerpuyeckne M (Qu3MYecKHe NPHIOKEHHS ONpeAeJéHHOro uHrerpaia. Ilmomans
wiockoit ¢urypsl. nuHa ayru kpuBoil. OObEMBI Tesll M IUIOIIAgM HoBepxXHOcTH. PaboTa.
IIepememenue. LleHTp TsKECTH.
HecoOcTBeHHble mHTerpajbl. HecoOCTBeHHbIE MHTErpajibl MEPBOrO M BTOPOTO poja, HMX
CBOMCTBA, METO/IbI BBIYMCIICHUS.
Yucaossble psaabl. [Tonstue yncnoBoro psia. Heo6xoaumelid mpu3HaK CXOAMMOCTH YUCIOBOTO
psana. I'apmonnueckuit u reomerpuueckuil panael. Kpurepuit Komu cxonumocTu 4mcioBOro



pdaaa. 3HAKOMIOJIOKUTEIbHBIE PAOBL. HpI/I3HaKI/I CXOAUMOCTHU 3HAKOIIOJIOXKXUTCIIBHBIX PAH0B.
AOComOTHO W yclnoBHO cxojmsmiuecs: psapl. [lpusnak JleiOnwmma. CBolicTBa aOCOIIOTHO
cxomauxcs panoB. Teopema Pumana.

13. ®yHKUUOHA/ILHBIE  MOCJHeA0BaTeIbHOCTH M psaabl. llonstune  dyHKuMOHATBHOU
MOCIIEIOBATEIbHOCTH M (PYHKIMOHAJIBHOTO psina. PaBHomepHas cxomumocTb. CBOHCTBa
PaBHOMEpPHO CXOJAIIMXCS (QYHKUMOHAIbHBIX psiioB. CreneHHble psaabl. Pasznoxenue
HEKOTOPBIX 2JIEMEHTApHBIX (YHKIUH B CTENEHHOH psii. HekoTopbie MpHIIOKEHUS CTETIEHHBIX
PAIOB.

14. Paapl ®ypoe. IloHsATHE 00 OPTOHOPMHUPOBAHHBIX CHCTEMaX W TPUTOHOMETPUYECKOM psJIe
@yppe. YCI0BUSA NOTOYEHYHOW M PABHOMEPHOM CXOJMMOCTH TPUTOHOMETPUYECKOTO psiia
®dypre. [Tousitue 06 obmem psge Oypoe.

15. ®yHKkuuH HeCcKOJIbKHMX NepeMeHHbIX. [loHsTHE N -MEpHOro KOOpAMHATHOrO M N -MEpPHOro
€BKJIMJIOBA NPOCTpaHCcTBA. MHOXkeCTBa ToOYeK N -MEpHOro €BKIMAOBA NMpocTpaHcTBa. [loHsaTHe
(GYHKIIMM HECKOJBKUX IepeMeHHbIX. llpenenbHoe 3HaueHue (QYHKIMM JBYX MEPEMEHHBIX.
HenpepriBHOCT (QyHKLMH [BYX NEpeMEHHbIX. YacTHble NMpOU3BOJHBIE U AU PEepeHIInanbl
GyHKIMM ABYX NepeMeHHbIX. YacTHble Mpou3BOJHBIE U AU(depeHInaibl BHICIINX MOPSIKOB.
®opmyna Teiinopa. JlokaneHeiil sxcTpemyMm. MccnenoBanne QyHKIUM ABYX NMEPEMEHHBIX Ha
JKCTPEMYM.

16. Teopusi HessBHBIX (PYHKIUH M ee mpujo:keHusi. [lonstre HesBHOW (yHKumu. TeopeMsr o
CYIIECTBOBaHUM M AUPPEepeHIupyeMOCTH HEABHOW (DYHKIUU OJHOM M ABYX NEPEMEHHBIX.
VYcnoBHblii 3kcTpeMyM. Meto1 MHOXKUTENEH Jlarpanxka.

17. KpaTruble uHTerpanabl. OrpenereHre U CYyIIECTBOBaHME JABOWHOro wuHrerpaina. CpoiicTBa
JIBOMHOTO MHTErpajia. 3aMeHa MEPEMEHHBIX B IBOMHOM HHTErpaie. TpolHOW MHTErpa; u ero
cBoiicTBa. ['eoMmeTpuueckue u puandeckre NpuUiIoKeHHs! KPaTHBIX HHTETPaIOB.

18. KpuBosinHeliHble uHTerpajbl. OmnpeneicHue KPUBOJMHEHHBIX HWHTETPAIOB TIEPBOTO H
BTOPOro poJoB. CylmecTBOBaHUE KPUBOJIMHENHBIX MHTETPAJIOB U UX CBEJCHUE K ONPECIICHHBIM
uHTerpayiaM. KpuBOJMMHEHHBIN MHTETpa BTOPOTO POJia MO 3aMKHYTOMY KOHTYpPY U (opmysa
['puna. HezaBuCMMOCTh KPUBOJIMHENHOTO MHTErpajia BTOPOro poJia OT IyTH UHTETPUPOBAHUS U
ycioBue noJiHoTO AuddepeHimana.

4. TemaTu4eckuii NJaH
1 cemecTp
Bcero DopMbI 3aHATUH
No 4acoB IIpakTu- CamocrTo-
Tembl

n/m Jlexuun YECKHue ATEJIbHAS

3aHATHUS paborta

1. JlercTBUTENIbHBIC YUCIIA U UX 6 5 5 5

CBOMCTBA
2. Uucnoble MOCIEI0BATEILHOCTH.
[Ipenen yncnoBoit 16 6 6 4
MOCJIEI0BATEILHOCTH

3. OyHKIMU OAHOU AEUCTBUTEIBHOMN 12 4 4 4
IIEPEMEHHON

4, [Ipenen (l)yHVKI_[I/II/I OJTHOH 14 4 6 4
IIEPEMEHHON

S. HenpepbIBHOCTh GYHKIIMH B TOUKE U 8 2 4 5
Ha MHOYKECTBE

6. KonTtponsHas padora 1 4 - 2 2

7. HuddepenunpyemMocTs GyHKINU 16 4 8 4
OJIHOH epeMEHHON

8. OcHoBHBIE TeOpeMBbI Tudde- 10 4 4 5
PEHIMAIBHOTO MCUHCIICHMSL.




IIpaBuio Jlonmrans
9. [Tpunoxenus
g hepeHInaIbLHOTO } 97 6 10 11
UCYUCIIEHUS (PYHKIIUHN OTHOM
IIEPEMEHHO M
10. | KontposbHas paboTa 2 4 - 2 2
Kontposs 27 - - 27
Bcero 3a cemectp 144 32 48 37+27=64
2 ceMecTp
Bcero DopMBbI 3aHATHI
Ne 4acoB [IpakTu- CamocTo-
Tembl
n/m Jlekuun YECKHUE ATEJIbHASI
3aHSTHS pabota
1. | O6006menue matepuana 1-ro 10 i 4 6
cemecTpa
2. | IlepBooOpa3Has U HEOTpEACTIEHHBIN 38 12 16 10
WHTETPaj
3. | KonrposeHas padoTa 1 4 - 2 2
4. | OnpenenéHHbIN HHTETpa 26 8 12 6
5. | 'eomerpuueckue u puznueckue
MIPUJIOKEHUS OTIPEIETIEHHOTO 27 10 10 7
WHTETpaja
6. | KontponbHas pabora 2 4 - 2 2
7. | HecoOGcTBEeHHBIE HHTETPATIBI 8 2 2 4
KonTtposb 27 - - 27
Bcero 3a cemectp 144 32 48 37+27=64
3 cemectp
Bcero DopMbI 3aHATUH
No T 4acoB [IpakTu- CamocrosrenbHas
eMbl
n/m Jlexuun qecKue paborta
3aHATUS
1. LII/ICJ:I‘OBBIC ps/ibl U UX OCHOBHBIE 8 5 4 2
CBOMCTBA.
2. | IIpu3Haku cXOAUMOCTH 14 4 5 4
MI0JIOKUTEIbHBIX PSJIOB.
3. | Panpl ¢ npon3BOIbHBIMU 15 4 5 5
4jieHaMU U Teopema Pumana.
4. CDyHKLU/IOHaan:IHe psBI U UX 10 2 4 4
OCHOBHBIE CBOICTBA.
5. | CoiicTBa paBHOMEPHO
CXOAMXCS (PYHKIIMOHATBHBIX 12 2 6 4
PSIOB.
6. | CreneHHble psabl U UX 30 12 10 8
OCHOBHBIE NPHJIOKEHMS.
7. | TpuroHoMeTpudecKkue psbl 24 5 10
Dypee.
8. | KonrponpHas paborta 4 - 2
Kontpons | 27 - - 27
Bceero 3a cemectp | 144 32 48 37+27=64




4 cemect

Bcero DopMBbI 3aHATUI
Ne 4acoB IIpakTu-
Tembl CamocTrosTenbHas
/o Jlexuuu | 4yeckue
paborta
3aHATHUS
1. O
TKPBITUE U SaMIEHyTI)IC 6 ) ) )
MHOXKecTBaHa R .
2. [Ipenen u HENpPEepPHIBHOCTH
(byHKIUH HECKOIBKHIX 20 6 6 8
NIepEMEHHBIX.
3. HuddepeHnmpyeMocTs QyHKITHIHA 35 10 10 15
HECKOJIbKUX MTEPEMEHHBIX.
4. JIBOWHBIE M TPOWHBIE HHTETPAIIBI 26 6 6 14
Y VX TIPUJIOKEHUSI.
5. KpuBonHeliHbIe HHTETPANIBI U 26 8 6 12
WX TIPUIIOKCHHSL.
6. KoHnTpoasHas paborta 4 - 2 2
Kontpons| 27 - - 27
Bcero 3a cemectp | 144 32 32 53+27=80

5. Buabl o6pa3oBaTe/ibHOI 1eITeJIbHOCTH
1 cemecTp

3aHaTUs JeKIMOHHOI0 THIA

Jlekuus 1 «/leiicTBUTe/IbHbIE YHCIa U MX CBOMCTBAa»: MOHITHE YUCIOBOTO MHOXKECTBA,
paloHaIbHbIE YKCIa U UX CBOMCTBA, NEHCTBUTEIbHBIC YMCIA, MOAYIb JEHCTBUTEIHLHOIO YUCIA,
OTpaHUYEHHBIC U HEOTPAHWYCHHBIE YHCIOBbIE MHOKECTBA, TOUHBIE I'PaHHU.

Jlexnuu 2-4 «YuciaoBnie MOCJIeA0BATEIHLHOCTH. penen YHCJI0BOM
N0CJIeI0BATEILHOCTHY»: TOHATUE TOCJIEI0BAaTeIbHOCTH, apU(PMETHUECKUe OIepalud Haj
MOCJIEIOBATEIbHOCTAMHY, TOHSATUSL O TpeAeNe IOCIeOBaTeIbHOCTH, TEOPEMbl IMpelenax,
OECKOHEYHO MaJible M OECKOHEYHO OOJIbIINE IOCIeI0BATEIIbHOCTH, JIOCTaTOYHbIE MPU3HAKU
CYLIECTBOBaHUS Mpezesia, Ynucio e.

Jleknun 5-6 «@yHKIUM OTHOM /IeiiCTBUTEILHOI NMepeMeHHO» . TTOHATHE (PYHKIIUU OTHOM
JEMCTBUTENHHON NIEPEeMEHHOH, criocoObl 3a1aHus (GYHKIIM, OCHOBHBIE KJIacChl (DYHKIIUI, MOHSATHE
CIIOXKHOU (DYHKIIMH, IOHSATHE 00paTHOM (PyHKIMHU, CBOICTBA (PYHKITUIA.

Jlekuun 7-8 «Ilpenen pyHkuMU OAHOI JeiicTBUTENLHOW NepeMEHHOI»: ompeaencHue
npenena ¢yHkuuu B Touke nmo Komwm u mo [eitne, mpenmen ¢yHkuuu Ha OECKOHEYHOCTH,
OecKOHEYHbIEC TMpe/esbl, TEOPEMbl O CBOWCTBax Mpefena, OECKOHEYHO Malible W OeCKOHEYHO
Oonpire GYHKIIMU U UX CpaBHEHUE, 3aMevaTeNbHbIe Mpeieibl (DYHKIIHH.

Jlekuusi 9 «HenpepbiBHBbIe (PYHKUHMH». ONpeAETCHUE HEMPEPHIBHOCTH, TOYKH pPa3phbIBa,
CBOMCTBa (PYHKIIMI HEMPEPHIBHBIX B TOUKE U HA OTPE3KE.

Jlekuuu 10-11  «OcHoBbl auddepeHINAILHOI0 HCYHCIeHUs] (QYHKIMH  OTHOM
nepeMeHHOI»: Mpou3BoAHadA, nuddepeHpyeMocTs GyHKIIUU, TaOIUIA TPOU3BOIHBIX U MpaBUia
muddepenuupoBanus, nuddepeHran U ero NpPUMEHEHHs, MPOU3BOAHBIE U AuddepeHInanb
BBICIINX TOPSIKOB.

Jlekuuu 12-13 «OcHoBHbIe TeopeMbl AU depeHIHATBLHOI0 HCYUCICHUS». TEOPEMBI
®epma, Ponns, popmysst Jlarpanka u Koy, npasuio JlonuTanst pacKpbITUS HEOTIPEIEICHHOCTEH,
¢dopmymna Teitnopa.

Jlekuuu 14-16 «IlpumeHeHMe NPOM3BOAHON (YHKUUHM OJHOH NepeMeHHOW»:
uccienoBaHue (YHKIMI C TOMOIIBI0 MPOU3BOJIHON HA MOHOTOHHOCTH, DKCTPEMYM, HampaBlieHUE



BBITTYKJIOCTH, TOYKH Ieperuba rpaduka (yHKOHH, O0mIas cXeMa HMCCIEAOBAHHS M IMOCTPOCHUS
rpaduKOB, HAXOK/ICHHE HAaHOOJBIIEro M HAMMEHBIIETO 3HAYCHUN (QYHKITHI.

3angarus CEMUHAPCKOIo THUIIA

IIpakTnyeckoe 3ausTHe 1 «IloHsiTHE TEHCTBUTEIHHOTO YHCIIAY.

Konmponvhvie 6onpocul: onpeneneHne paiMoHaIbHOTO YUCIIa, UPPAMOHATIBHOTO YKCIIa, CBOMCTBA
MHOXecTBa (Q palMOHANBHBIX 4YHCEI M MHOXECTBA R ICHCTBUTENBHBIX YHCEN, MOMYIb
NEHUCTBUTENBHOTO  YHCJIA, ONpENEJICHHWE OrPaHHMYEHHOTO0 CHHM3Y (CBEpXy) MHOXKECTBa,
HEOTPaHUYEHHOTO MHOJKECTBA, OINpEJEIEHUEe TOYHOM HIDKHEM (BepxHe) TrpaHM U UX
XapaKTEPUCTUYECKUE CBOMCTBA.

3aoanus ons ayoumopnou pabomer: paznen 1 Ne 1 (a,0), 5, 7, 8, 12, 23-43 (neuérnsie), 20 [15].
3aoanus ons camocmosimensnot pabomor: pasaen 1 Nel (8,r), 6, 9, 11, 23-43 (uérnsie), 21 [15].

IpakTnyeckoe 3ausTHe 2 «IloHsITHE YHCIOBOI MOCTETOBATEIHLHOCTHY.

Konmponvnvie 6onpocwi: ompenenieHue YHCIOBOH IMOCIEIOBATEIBLHOCTH, CIIOCOOBI  3a/1aHUs
MOCJIEI0BATENLHOCTEHN, KIIACChI MOCIEI0BATEILHOCTEN (MOHOTOHHBIE, OTPAHUYEHHBIE).
3aoanus ons ayoumopnou pabomer: pazaen 1 Ne 303 (ua Bo16op), 304 (Ha Beroop), 305 (6, r) [15];
WCCIIeIOBATH CIICAYIONIUE ITOCIIECIOBATEIFHOCTH Ha OTPAHUYEHHOCTh © MOHOTOHHOCTD!
_n*+5. _ cosz

n’+1’ n+l’
3aoanus ons camocmosmensnoti pabomer. pazaen 1 Ne 303, 304, 305 (a, 6) [15].

IMpakTnyeckoe 3ausTue 3 «IloHsITHE NpeaeIa YNCIOBOI MOCIET0BATETLHOCTHY.
Konmponvnvie 6onpocwl. ompeneneHne Ipenena MOoCIeI0BaTeIbHOCTH, OCHOBHBIE CBOWCTBA
npejiena rnocie10BaTeIbHOCTH, OECKOHEYHO Majible M 0ECKOHEYHO OO0JIbIINE MOCIeI0BATEIbHOCTH.
3aoanus ons ayoumopnou pabomer: pasnen 1 Ne 321, 322, 325, 327, 329 [15].
3aoanus ons camocmosmensnot pabomor. pazaen 1 Ne 323, 324, 326, 330 [15].

IIpakTHyeckoe 3aHsATHE 4 «BbIuHC/IeHNe NIPeIeSIOB MOC/Ie10BATETbHOCTEN.
Koumponvnvie 6onpocwi: TeopeMbl 00 apupMETHUECKUX OTepalusix HaJ MOCIeI0BaTeIbHOCTIMU U
UX MpeaesaamMu, IPUMEHEHHE 3TUX TEOPEM MPHU PACKPHITUH PA3IMYHBIX BUIOB HEOMPEIEICHHOCTEH.
3aoanus ons ayoumopnoi pabomer. 245-259 (neuernsie), 266 [10].
3aoanus ons camocmosmenvrot pabomer. pazaen 1 Ne 355 [15].

IIpakTuyeckne 3aHATHA 5-6 «DYHKIHUHM OIHOH JeHCTBHUTEIbHOH NepeMeHHO W HX
CBONCTBa.

Koumponvnvie 6onpocevl: NMOHATHE YUCIOBOM (YHKLIMU, OOJACTh ONpEAENCHUS U MHOKECTBO
3HAYCHUH (PYHKIMHM OJHON TNEpEeMEHOH, MOHSTHE CJIOKHOW M OOpaTHOW (YHKIIMH, OCHOBHBIC
Kknacchl (QyHKUMKA (MOHOTOHHBIC, YETHBIE U HEYETHBIE, OrpPaHUYCHHbIE U HEOrpPaHUYCHHBIE,
MIEPUOTUIECKHE).

3aoanus ons ayoumopnou pabomsi: pasznaen 1 Ne 44, 52, 54, 62, 104, 108, 120, 130, 157, 170, 179,
181, 198, 210, 211 [15].

3aoanus ona camocmosmenvuou pabomur: paznen 1 Ne 45, 51, 55, 105, 109, 121, 131, 180, 182,
198, 210, 211 [15].

IIpaktuueckoe 3ansitne 7 «IloHATHe mnpenena (YHKUMM OJHOW eHCTBHTEIbHOI
1nepeMeHHOon.

Koumponvnvie 6onpocul. onpenenenue npenena gynkuuu B Touke (mo Komm, no ['eiine, Ha A3bIke
OKPECTHOCTEH), TeOMETPUYECKHII CMBICHT Tipena (yHKIIMHU, OCHOBHBIE CBOWCTBA Mpenena, Mmpeent
GbyHKIIME Ha OECKOHEYHOCTH U OECKOHEYHbBIE Mpeleibl, OAHOCTOPOHHHUE MpEAeNbl, TEOPEMbI 00
apudmMeTryecKuX onepanuax HaJ GyHKIHUSIMHI U UX TpeAeTaMu.

3aoanus ons ayoumoprou pabomer: paznen 1 Ne 374-380 (uetnbie), 384-400 (HeuerHbie) [15].
3aoanus ona camocmosmenvrou pabomur: pazaen 1 Ne 374-380 (uernsie), 384-400 (HeueTHBIC)
[15].

a) X, 0) X

n

IIpakTuuyeckue 3ansiTus 8-9 «Bpluncienne npeaeaoB pyHKUMIA 0HOI MepeMeHHOI».



Konmponvnvie 6onpocwvl: ciocoObl PacKpBITUS PA3IHMYHBIX BUAOB HEONPEICICHHOCTEH, 3aMeHa
MEPEMEHHON TIpU BBIUMCICHUM TpeAenoB (yHKIMHA, 3aMedaTesbHbIC IpEeNbl, CpPaBHEHUE
OECKOHEYHO MaibliX (YHKIUH, SKBUBAJICHTHBIE OCCKOHEYHO Majble M WX HCIOJIb30BaHUE B
MIPAKTUKE BBIYUCIICHHUSI IPEICTIOB.

3a0anus ons ayoumopwnoti pabomwr. pazgen 1 Ne 402, 403, 408-418 (umeuernsie), 422-442
(HeueTHbIe), 453-462 (uetHbie), 475 (a, B, 3) [15].

3aoanus ona camocmosmenvhol pabomst. panaen 1 Ne 408-442 (uernnie), 453-462 (HedyeTHBIC)
[15].

IpakTuyeckoe 3ansitue 10 «IloHsiTHE HEMPEPHLIBHOCTH (PYHKIIMU OHOI MepeMeHHOM».
Konmponvhvie 6onpocul. paznuuHble ONpPENeIeHUs] TOHSATHS HEMPEPHIBHOCTH (YHKIUM B TOYKE,
OTIpe/IeICHNEe HENpPEpHIBHOCTH (DYHKIMHM Ha OTpe3Ke, apuPMETHUECKHE OIepaluyd HaJ
HENPEePBIBHBIMU (DYHKITUSMU, HEMPEPHIBHOCTH OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHA, TOYKH Pa3phiBa
Y WX KJaccu(UKaIlusl.
3aoanus ons ayoumopmnou pabomsi: pazaen 1 Ne 485-504 (meuernwie), 505, 507, 511, 515, 518
(a,0), 521 [15].
3aoanus ons camocmosmenvrou pabomor. pazaen 1 Ne 485-504 (uetnsie), 506, 510, 512, 514, 518
(6,r), 522 [15].

IIpakTnueckoe 3ansiTue 11 «CBolicTBa (pyHKIMIA, HeNPePHIBHBIX B TOYKE U HA OTPe3Ke».
Konmponvnvie sonpocul: GopMyaHpOBKHA OCHOBHBIX TEOPEM O CBOMCTBaX (YHKIIMH, HETPEPHIBHBIX
Ha OTpe3Ke (OrpaHWYeHHOCTh, TEOpEMa O HyJe HENPEPHIBHON (QYHKIHMH, O MPOMEKYTOUHBIX
3HAYCHUSAX W TeopeMa BeliepmTpacca o HauMeHbIIEM W HAWOOJBIIEM 3HAYCHHH), TIPUMEHEHUE
ITHX TeopeM (000CHOBaHHE METO/[a MHTETPAJIOB, MPUOIIKEHHOE pEllleHUe YPaBHEHH ).
3aoanus ona ayoumopnoti pabomsi: pazaen 1 Ne 546 (uwa BwiOop), 547, 551 (a, 6), 552, 553, 559
[15].
3aoanus ons camocmosmensnot pabomer. paszaen 1 Ne 546, 548, 550, 551 (6, ), 559 [15].

IpakTHyeckoe 3ansaTHe 12 « KoHTpoabHasi padoTa 1».

IIpakTHyeckoe 3ansaTHe 13 «IloHsATHE NPON3BOAHON (PYHKIMH OHON MepeMeHHO.
Koumponvnvie 6onpocwl: onpeneneHre NPOU3BOAHON (QYHKIUHU, aNrOpUTM €€ BBIYMCIICHUS,
reOMETPUYECKUA U MEXaHHUYECKUU CMBICI, HENPEepbhIBHOCTh (DYHKIIMH, MUMEIOIIEH MPOU3BOJIHYIO,
TabJIMa TPOU3BOIHBIX, IPABUIIA BEIYMCICHUS MPOU3BOIHBIX.
3aoanus ons ayoumopnou pabomer: pasnen 2 Ne 16 (ua Beidop), 17, 19, 89 [15].
3aoanus ons camocmosmenshot pabomer. pazaen 2 Ne 16 (ua Beroop), 18, 20, 87 [15].

IIpakTuyeckue 3ansaTusi 14-15 «Bpruucienue mnpousBoaHbIX. JIuddepennupyemoctn
(GyHKIUM 0THOH MepeMeHOo».

Koumponvnvie 6onpocwi: TeopeMa 0 MPOU3BOJHON CIOKHON (PYHKUIUU U €€ MPUMEHEHUE, TIOHATHE
muddepeHunpyeMocTH (YHKIUU OJHOW TepeMEeHHOW, HeoOXOoauMoe U JO0CTAaTOYHOE YCIOBHUE
muddepeHunpyeMocTH, npuéM Jorapudmudeckoro quddepeHInpoBaHUs.

3aoanus ons ayoumopnou pabomer: paznen 2 Ne 23-73 (ua Be160p), 75, 81, 93 (a, 6, ¢), 97 [15].
3aoanus ons camocmosmenvhoil pabomer: paznen 2 Ne 23-73 (ua Beibop), 74, 82, 93 (6, 1), 94 [15].

IIpakTnueckoe 3ansatue 16 «JAuddepenuuan ¢QyHKOHUM UM ero MNpUMEHEHHe.
ITpousBoanbie n nuddepeHuaIbl BBICIIAX MOPSIKOB.

Konmponvnvie eonpocur. nonstue nuddepennnana GyHKIUN, TPOU3BOJHBIE U IUpdepeHIabl
BBICIINX TOPSIKOB.

3aoanus onsa ayoumopnou pabomsr: pazaen 2 Ne 119, 121, 152 (a, B, o), 153, 154 (6), 156, 157 (a,
r), 167, 177 [15].

3aoanus ona camocmosmenvHoul pabomuwr: pazaen 2 Ne 124, 152 (6, r), 154 (B), 157 (6, 1), 168, 178
[15].

IpakTuyeckue 3ansaTus 17-18 «OcHoBHBbIE TeopeMbl A (¢ epeHINATBLHOT0 HCHHCTIEHHS.
IIpaBuio Jlonurans».

Koumponvnvie 6onpocwvl. GopmymupoBku Teopem Depma, Pons, Jlarpamxka, Komm, mpaBuna
PaCKpBITUSI HEOTIPEACTICHHOCTEHN pa3InYHOTO BU/a C TPUMEHEeHHEeM TipaBuia Jlomurans.



3aoanus ons ayoumophou pabomor. Ne 212 (B), 215, 217 (), 245-255 (neuernsie), 275, 277, 281,
294 [15].
3aoanus ons camocmosimenvrou pabomsi: Ne 212 (a), 217 (a, 6), 245-255 (uetHsbie), 274, 282 [15].

IIpakTuyeckoe 3aHATHA 19 «Ycil0BHEe MOHOTOHHOCTH (PYHKIMH OHOM el CTBUTEIbHOIM
nepeMeHHOH Ha MPOMeXKyTKe. JKCTPeMyMbl (YHKIIMH OJHOI 1eHCTBUTEIbHOM NepeMeHHOID.
Konmponvhvie 6onpocwvl: 1OCTaToOuHOE YCIOBHE MOCTOSHCTBA (D)YHKIWH, TepeMa O JOCTATOYHOM
YCIIOBHM MOHOTOHHOCTH (QYHKIUH, IU(GGEpeHIIupyeMOil Ha TPOMEXKYTKE, ONpEACICHHUE TOYKH
MakcuMyma (MHUHUMYMa), JOCTaTOYHbIE YCJIOBHUS IKCTpeMyma (YHKIUU O IEPBOM U BTOPOM
IIPOU3BOJHOM.
3aoanus ons ayoumopnou pabomuwr: paznen 2 Ne 230 (6), 231, 235, 237, 243 (a, 6, ¢) [15]; Ne 1157-
1159 [6], Ne 300-315 (neuérusbie) [15].
3aoanus ona camocmosmenvuou pabomor. paznen 2 Ne230 (a, n), 232, 234, 236, 242 (a, 0) [15];
Nel156, 1158 [6], Ne 300-315 (uétnsbie) [15].

IpakTtuueckoe 3ansitne 20 «MccienoBanne QYHKIMM OHOH mNepeMeHHOH Ha
HalNpaBJIeHNe BBIMYKJI0CTH U TOYKH nepernda rpaguka pyHKuuu. ACUMITOTHI».
Koumponvnvie 6onpocwvl: TOHATUE BBINYKION BHU3 (BBEpPX) Ha MPOMEXKYTKE (QYHKIMH, TOUKH
neperuda, JA0CTATOYHOE YCIOBUE BBIMYKIOCTH (YHKIMH, aJITOPUTM HCCIEN0BAaHUSA (QYHKUIUU Ha
BBIMTYKJIOCTh M TOYKH MTeperuoda, BUIbI aCUMITOT rpaduka GyHKIIHH.
3aoanus ona ayoumopnou pabomur: pazaen 2 Ne 395, 397, 399 (6, n), 413 (a, B, r) [15]; Nel1289,

1299 [10].
3aoanus ona camocmosmenvrou pabomwi: pazaen 2 Ne 396, 398, 399 (a, r), 414 (a, B) [15]; Nel1287,
1291 [10].

IMpakTnuyeckune 3ansatus 21-22 «IloaHoe ucciaenoBanue (YHKIHI M TOCTPOEHHE HX
rpauKoB».

3aoanus ona ayoumopnot pabomur: paznen 2 Ne 415 (a, x), 416 (e), 418 (x), 419 (a) [15].

3aoanus ons camocmosmensnou pabomor: pasaen 2 Ne 415 (0, ¢), 418 (a, x), 419 (6) [15].
IIpakTuyeckoe 3aHsitue 23 «HamMeHbllee 1 Hanbo/blIee 3HAYEHUSA (PYHKIMU OTHOM

JAefCTBUTEbHON MepeMeHHOo».

Konmponvhvie 60onpocei: IpaBUiIO OTHICKAHWS HAUMEHBIIIETO M HAUOOJIBIIETO 3HAYCHUS (PYHKIIHH,

HETPEPBIBHOW Ha OTpE3Ke.

3aoanus ons ayoumopnot pabomuwr: paznen 2 Ne 317, 321, 327, 333, 341, 365, 372 [15].

3aoanus ona camocmosamenvrol pabomst: pazaen 2 Ne 316, 318, 326, 337, 366, 364 [15].

IpakTHyeckoe 3ansaTHE 24 « KOHTpOJIBLHAsI padoTa 2».

2 ceMecTp

3ansTus JICKIIMOHHOI'0 THIIA

Jleknun 1-6 «IlepBooGpa3Hasi U HeonpeaeaéHHbI WHTErpai». MOHATHE MEPBOOOPA3HOM
GYHKIMM ¥ HEOINpenelaEHHOTO WHTErpaja, CBOMCTBA HEOINpPEIEIEHHOrO HHTErpajia, TaOiuia
MHTErpajioB, OCHOBHBIC METOJbl WHTETPUPOBAHMS, WHTEIPHPOBAHHE pPALMOHAIBHBIX APOOEH,
MHTETPUPOBAHUE HEKOTOPBIX UPPALMOHATIBHBIX U TPAHCLIEHACHTHBIX BbIPAaKEHUH.

Jlekuuu 7-10 «OnpenenéHHblii MHTErpaa». HUHTETpalibHbIE CYMMBI, MHTETPHUPYEMOCTb,
BEpXHHE U HIKHHE cyMMBl [lapOy, HE0OXO0AMMOE M JOCTATOYHOE YCIOBHUE HHTETPHUPYEMOCTH,
HEKOTOpbIE KJIACChl MHTETPUPYEMBbIX (DYHKIMI, OCHOBHBIE CBOMCTBa ONpeAeIEHHOIO MHTErpaja,
¢opmyna Herorona-JleliOHMIa, 3aMeHa TMEpPEeMEHHONM M MHTErPUPOBAHME IO YacTsIM B
OTIpeNIeIEHHOM UHTErpae.

Jlekuuu 11-15 «I'eomerpnyeckue u (u3NUYecKHe TPHJI0KEHHA OINpeaeTéHHOIo
HHTEerpajiay. IUomaab IUIOCKOW (Urypbl, 0ObEMBI TeN, JAJIMHA AYTH KPUBOM, LIEHTP TKECTH,
paboTa, mepemenieHle, CTaTHIeCKUe MOMEHTHI.

Jlexkuus 16 «Heco6cTBeHHbIEe HHTETPAJIbI»: HECOOCTBEHHbIE MHTETPAJIbl IEPBOTO U BTOPOTO
poJia, METObI MX BBIYMCIICHHUS.



3aHATHSA CEMHHAPCKOI0 THIIA
IIpakTnueckne 3anaTusa 1-2 «O6o0menne maTepuana 1-ro cemecrpar.
Koumponvnvie 6onpocvi: METOIbl BBIUMCIEHUS IPENENoB (DYHKIUI; IOIHOE HCCIEIOBAHUE

GbyHKIMH.
3aoanus ona  ayoumopmnoti pabomwi: WCCIENOBaTh (PYHKIIMU U TIOCTPOUTh UX Tpaduku

F) =2 F) = x+In(x? — 1), f(x) = e, f(x) = V222 — x5, f(x) = 2L f(x) =

1-4x2 '’ (x+1)2’

1-lnx

X
3a0anus ona camocmoamenvHou pabomul: UCCIENOBaTh (YHKIMUM M TOCTPOUTH HMX Trpaduku
4
f@) = o f@) =2 f() = (x = D v ™2,

IpakTuyeckoe 3ansitue 3 «[lonsitTne NepBoodpa3HOii U HeonpeaeTEHHOT0 HHTErPAJIaY.
Konmponvnvie 6onpocel. omnpeneneHne MNepBoOOpa3HON (QYHKIMM Ha TPOMEKYTKE, ITOHSTHE
HEOTIPeIeIEHHOTO MHTETPala U €ro OCHOBHBIE CBOMCTBA, TaOIHMIIA HEONPEACTEHHBIX HHTETPAIIOB U
e€ MpUMEHEHHE ISl HeTIOCPEACTBEHHOTO HHTETPUPOBAHHSL.
3aoanus ons ayoumopnou pabomer: pazaen 3 Ne 1-26 (neuetnsie) [15]; Ne 1676-1702 (HeueTHBbIE)
[10].
3aoanus ons camocmosmenvhoi pabomei: paznen 3 Ne 1-26 (uetusie) [15]; Ne 1676-1702 (ueTHbIe)
[10].

IIpakTnueckoe 3ansaTHE 4 «3aMeHa NepeMeHHOI B HeonpeaeJEHHOM MHTerpaJiey.
Konmponvnvie sonpocul. HOopMyIHpOBKa TEOPEMBI O 3aMEHE IMEPEeMEHHOW B HEOMpPEIeTIEHHOM
WHTETpae.
3aoanus ons ayoumopnou pabomer: pazaen 3 Ne 35-75 (neuernsie) [15].
3aoanus ons camocmosmensnot pabomot. paszaen 3 Ne 35-75 (uetnsie) [15].

IIpakTHyeckue 3aHsATHA 5-6 « UHTerpupoBanue no yactsim. [lpumeneHue AByx MeTo10B
UHTErPUPOBAHUS.

Koumponvnvie sonpocswi’: TeopeMa 00 THTETPUPOBAHUHU T10 YACTSAM B HEOIPeIeIEHHOM HHTETpae.
3aoanus ons ayoumopnou pabomer: paznen 3 Ne 94-120 (weuernsie), 123 [15].
3aoanus ons camocmosmenshot pabomer. pazaen 3 Ne 94-120 (uetnsie), 122 [15].

IpakTHyeckue 3ausaTHs /-8 « AHTerpupoBaHue pAallMOHAJbHBIX AP00eii».

Koumponvnvie 6ompocwi: TMOHATHE NPOCTEUIINX ApoOel, MpeAcTaBiICHUE IMPaBHIBHON JIpodu
oOuiero Bujia B BUJIE CYMMBI IIPOCTEHIINX OpoOeil, alropuTM BBIYMCIECHUS HUHTErpajia OT Jpoou
oOrrero Buaa.

3aoanus ons ayoumopnot pabomer: pazaen 3 Ne 127 (a)-131 (a) [15]; Ne 2013, 2015, 2025, 2038,
2041, 2049 [10].

3aoanus ons camocmosmenvnou pabomur. pazaen 3 Ne 127 (6)-131 (6) [15]; Ne 2012, 2014, 2027,
2036, 2048 [10].

IpakTtuyeckue 3ausaTust 9-10 «MHTerpupoBaHue TPUTOHOMETPUYECKHX M HEKOTOPBIX
HPPALUOHATBHBIX PyHKIMIE».

Koumponvnvie 6onpocul. GopMynbl yHUBEPCAIbHOW TPUTOHOMETPUYECKOHN IMOJACTAHOBKHU, MPUEMBI
MHTETPUPOBAHUS UPPALIMOHAIBHOCTEH.

3aoanus ona ayoumopnou pabomur. paznen 3 Ne 152-174 (neuernsie), 139, 141 [15].

3aoanus ons camocmosmenvhoi pabomer: paznen 3 Ne 152-174 (uetnsie), 140, 142 [15].

IIpakTuuyeckoe 3ansitne 11 «KontposbHas padora 1».

IIpakTuueckne 3ansiTusa 12-13 «IloHsiTHe omnpeneiEHHOI0 WHTerpaja, ero OCHOBHbIE
cBOiicTBa. BhIunciieHHe onpeneJéHHOr0 MHTErpaja ¢ NOMOIBI0 NepBoodpasHbIx. Popmysia
HeroTona-JleiioHuma».

Konmponvnvie 6ompocel. TOHATHE OIpeneNéHHOrO UHTerpaia, cymmbsl JlapOy, ycioBus
CYIIECTBOBaHMsI M OCHOBHbIE CBOWCTBA OIPEAECTEHHOTO MHTErpajga, HEMoCPeICTBEHHOE
MHTETPUPOBaHUE ¢ IOMOILIbI0 popmyibl HetoToHa-JleiiOnuma.




3adanus ons ayoumopnoi pabomet. paznen 3 Ne210 (), 213 (a, B, ), 214 (e), 216 (a, B, n), 233,
227 (6), Ne 249 (a, B, x, u), 251 (a), 252 [15].

3aoanus ona camocmoamensuol pabomor: pazaen 3 Ne 211 (a), 213 (6, 1, e), 216 (6, 1), 232, 249 (6,
r, e), 250 [15].

IIpakTnyeckoe 3ausTue 14 «3amena nepeMeHHON B OnpeaeIEHHOM HHTErpase.
Koumponvnvie eonpocwl. (GopMmyna 3aMEHBI TIEPEMEHHOH B ONPEICIEHHOM WHTErpane, eé
OCOOCHHOCTH 10 CPAaBHEHHUIO C 3aMEHOU IMePEMEHHON B HEOIPEIeIEHHOM HHTETpale.
3aoanus ons ayoumopnou pabomer: paznen 3 Ne 253 (ua Bo16op), 254, 259 (6, 1), 260 (6) [15].
3aoanus ons camocmosmenvrou pabomer: pasnen 3 Ne 253 (aa Be16op), 259 (a, B), 260 (a) [15].

IIpakTnyeckoe 3ausTHe 15 « MHTEerpupoBaHue MO YACTAM B ONpPeAeJTEHHOM HHTErpaiey.
Koumponvnvie e6onpocevi: (popMmylia HWHTETPUPOBAHMUS [0 YAaCTSAM, CTAHIAPTHBIC CHTYaIlHH
WHTETPUPOBAHUS.
3aoanus ons ayoumopnou pabomer: paznen 3 Ne 266 (una Beioop) [15].
3aoanus ons camocmosmensnoti pabomer. pazaen 3 Ne 266 (1a Beidop) [15].

IpakTnyeckue 3ausaTusi 16-17 «Pa3nuuyHble 3aJa4u HA BbIYHCJIEHHE OMNpeneIéHHbIX
HHTErPajioBy».
3aoanus ons ayoumopnou pabomer: Ne 2231, 2239, 2251, 2259, 2261, 2301, 2303, 2307 [10].
3aoanus ons camocmosimenvnot pabomor: Ne 2232, 2236, 2252, 2260, 2262, 2304, 2308 [10].

Mpakruyeckue 3ausaTus 18-19 «Brruncienne miomanei miockux Guryp B 1eKapTOBBIX
U NMOJISIPHBIX KOOPIAMHATAXY.

Koumponvhvie 6onpocvl: TIOHATHE KBAJAPUPYeMOW (UTYpBI, TeopeMa O KBaJIpUPYEMOCTH
KPUBOJIMHEWHOHN Tpamenuu ¥ € NMPUMEHEHHWe, IMOJIIpHAas CHCTeMa KOOPAWHAT, (OpPMYINBI CBS3U
MEXIy TOJSPHBIMA W JCKAapTOBBIMH KOOPJAMHATAMH Ha ITUIOCKOCTH, (GOpMyna IUIOMATy s
BBIUMCIICHUS] KPUBOJIMHEHHOTO CEKTOPA.

3aoanus ons ayoumopnoti pabomet. pazaen 3 Ne 299, 301, 305, 321, 325, 329, 331, 336, 347, 349
[15].

3aoanus ons camocmosmensnot pabomer. pazaen 3 Ne 300, 302, 306, 322, 332, 333, 348, 350 [15].

IpakTuyeckue 3anaTusi 20-21 «BbluuciaeHne 00bEMOB Tea W JAJMHBI AYTH TMJI0CKOH
KPHUBOD».

Konmponvruvie sonpocoer: popmyina 00béma Tena ¢ 3alaHHBIM MONIEPEYHBIM CeYeHUEM, popMyIa Jutst
BBIUMCIICHUS] 00bEMA TeJl BpallleHUs], BRIYUCIICHUE JUTMHBI JYTH TUIOCKOW KPHUBOM.

3aoanus ons ayoumopnoti pabomuwi. pazaen 3 Ne 351, 354 (6, B), 361, 365, 374, 387, 391, 397, 404,
409 [15].

3aoanus ons camocmosmensnotu pabomer. pazaen 3 Ne 388, 389, 390, 396 [15].

IIpakTHyeckoe 3aHsATHE 22 «PU3HUYECKHE MPUIIOKEHHUS ONPeIeTEHHOT0 HHTErpaJiay.
Konmponvhvie 6onpocel. NIGHTP TSHKECTH KPUBOW M (DUTYpBI, BBIYHCICHHE PAaOOTHI MEPEMEHHOU
CHUIBI.
3aoanus ons ayoumopnou pabomer: pasnen 3 Ne 468, 469, 474, 439, 450 [15].
3aoanus ons camocmosmenshou pabomer: pasaen 3 Ne 470, 475, 443, 452 [15].

IpakTHyeckoe 3ansaTHE 23 « KOHTpOJBLHAsI padoTa 2».

IIpakTHyeckoe 3ansaTHE 24 «HecoOCTBEeHHbIE HHTETPAJIBI».

Koumponvnvie 6onpocei: TOHSATHE HECOOCTBEHHBIX HMHTETPAliOB TEPBOTO M BTOPOTO pPOJa,
CXOJAMMOCTh HECOOCTBEHHBIX MHTETPAJIOB.

3aoanus ona ayoumopnou pabomur: paznen 3 Ned86-492 (neuérusnie), 495 (a, B, 1), 496 (6), 499-
503 (ueuértHsie) [15].

3aoanus ona camocmosmenvroti pabomet: pazaen 3 Ne 486-492 (uérnsie), 495 (6, 1, e), 496 (B),
499-503 (uétusie) [15].

3 ceMecT

3ansarus JICKIHMOHHOI'0 THUIIA



Jlekuusa 1 «Cxoasimmecsi 4YHCJIOBbIe Psiibl MU HX OCHOBHBbIE CBOWCTBa». IOHATHE
YHCJIOBOIO Psi/ia, CXOASIINECS U PACXOISIINECS YUCIOBBIE Psi/ibl, OCHOBHBIE CBOWCTBA CXOAIIMXCS
PAIOB.

Jlekuun 2-3 «OcHOBHBbIE NPHU3HAKHM CXOAUMOCTH IOJIOKHUTEJIbHBIX PSAOBY». KpUTEpU
CXOJAMMOCTH IOJIOKUTEIbHBIX PS0B, MPU3HAKU cpaBHEHHUs, JlanamOepa, Komn v uHTErpajibHbIi
MIPU3HAK.

Jlekmun 4-5 «Paapl ¢ NpoM3BOJBLHBIMH WieHAMH. AOCOJIIOTHAsE W YCJOBHasi
CXOAUMOCTH». 3HAKOUEPEAYIOIIHECs Psbl, Ipu3HaK JIeiibHuIa, cBolicTBa aOCOIIOHO CXOSAIIIXCS
PAI0B, yCIOBHAs CXOJAUMOCTb U TeopeMa Pumana.

Jlekuun 6-7 «@yHKUOMOHAJIBbHBIE PAAbI W NocjaegoBaTteabHOCTH. I[loTodyeunas wu
PaBHOMepPHasi CXOAMMOCTH». TTOHATHE (PYHKIIMOHAIBHOW TTOCIIEAOBATEIIEHOCTH U €€ CXOAUMOCTH.
[ToToueuHas U paBHOMEpHasi CXOJMMOCTH (YHKIIMOHAJIBHBIX PSAOB M TeopeMa BeiliepmTpacca.
OcHOBHBIE CBOMCTBA PABHOMEPHO CXOSIIUXCS PSIOB.

Jlekuuu 8-13 «CreneHHble psiibl M HMX NPUJIOMKEHUS». CTETICHHBIC PSJbI, Paguyc M
MHTEpBAJl CXOJMMOCTH, OCHOBHBIE CBONCTBA CTENEHHBIX pAIOB, pa3lokKeHUE QYHKIUA B
CTETIEHHBIE PAJIbl, HEKOTOPbIE IPUIIOKEHUS CTETIEHHBIX PSJIOB.

Jlekuuu 14-16 «Psaabl @ypbe»: TMOHSATHE TPUTOHOMETPUYECKOTO Psiia, OPTOHOPMAIIbHBIC
CUCTeMbl (YHKLIHH, TpUroHoMmeTpudeckuil psag dDypbe, yciaoBHUS MOTOYEHYHOH M paBHOMEPHOM
CXOJAMMOCTH, NowieHHoe nuddepeHunponanue psga Oypee, paag Oypbe 11 YETHBIX U HEUETHBIX
¢byHk1Mi, nousTue psaga @ypre Mo NPoU3BOJILHON OPTOTOHAIBHOM crcTeMe (DYHKIIHH.

3aHATHS CEMMHAPCKOI0 THIIA

IIpakTuyeckoe 3ansitue 1. «Cxoasmmecss U pacxoasiumuecss Yucja0Bbie psiabl. OCHOBHbIE

CBOIICTBA CXOAAIIMXCS YMCIOBBIX PSATIOB»
|. Koumponvnwle 6onpocul u 3a0anus.
1. Yto Ha3bIBACTCS YUCTOBBIM PSIOM?
2. Uto Ha3pIBaeTCs OOUTUM WICHOM psiaa?
3. Korpa cunraercs psin 3ananHbIM?
4. Kak onpezensiercs N-1 yacTUYHas cymma psjga?
5. Kakoii psa Ha3bIBaeTcst cxoAsmumMcs (pacxoasamumes)?
6. [aiite ompeneneHue reomerpuueckoro psga. llpu Kakux ycIOBUSX TE€OMETPUYECKUN psij
cxomutcs (pacxoauTcs)?
7. ChopmynupyiiTe OCHOBHBIE CBOMCTBA CXOSIINXCS PSIOB.
II. IPUMEPHI U 3AJAUM JIJIST AYIUTOPHOM PABOTHI

1.1. Jlng xaXJIOoro M3 yKa3aHHBIX HWKE PsioB: 1) HaiiauTe cymMMy N MEpBHIX YICHOB pslia

(Sn); 2) nokaxuTe €ro CXOAMMOCTb, MOJIB3YACh HEMOCPEACTBEHHO €¢ OINMpeAeiIeHUeM; 3) HalanuTe

ero cymmy (S).

1 1 1 1 1 1
) —+—+. o ———+..; 0) —+——+...+ +...;
1.2 2.3 n(n+1) 1-4 4.7 (Bn-2)(3n+1)
E+E+ +ﬂ+ arct 1+arct 1+ + arct +
1.2. VkaxxuTe 0Hy U3 BO3MOXKHBIX (pOopMyII [T N-TO WiIeHa psja:
1 1 1
1+—+—+—
5 9 13
1.3. HamummmuTte 5 mepBbIX 4WIEHOB psjia MO U3BECTHOM GopMyrie Ui ero 00Iero 4ieHa
_(=D"(@n-1)
n 3n -

1.4. UccnenoBaTh Ha CXOJUMOCTD CIIEIYIONINE TEOMETPUUECKUE PSJIBI:



1) n-1

o 1 S (_ . S n1(3)n
— o : -1 — .
w;ﬁn >2; > m%} ) 5

1. 3AJTAHU S JUISI CAMOCTOSTEJILHOM PABOTHI
1.5. JIyis KaKJ0T0 M3 yKa3aHHBIX HUKE PSI0B: 1) HAWIUTEe CyMMY N MEpBBIX €ro 4wieHoB (Sy);
2) TOKaXXUTE €ro CXOAMMOCTb, TOJIb3YsCh HEIIOCPEICTBEHHO €€ OINpeACICHUEeM;  3) HalauTe ero
cymmy (S).

1 1 1 1 1 1
Q) —+——+..+ +os 0) —+ —+..+ +...
1.3 3.5 (2n-1)(2n+1) 1.4 2.5 n(n+3)
1.6. YkaxxuTe 0IHy U3 BO3MOXKHBIX (pOpMYIT ISl N-TO WieHa psja:
11 1 1
— =+ —+
4 9 16 25
1.7. Hanmummure 5 mepBbIX WICHOB psifia IO U3BECTHOM (hopMyIie Jijisi ero o0IIero wieHa
3+(-1)"
a =——.

n 2
n“+2
1.8. HccrnenoBaTh Ha CXOAMMOCTD CIEIYIONIME T€OMETPUUECKUE PSJIBL:

~ 1 C n 4 n_ - _ n-1 E
DI IS (5] ) 31 @

n

IIpakTuyeckoe 3ansatue 2. «HeoOXoauMbIii NMPU3HAK CXOAMMOCTH PSAa U KpUTEpPHl

cxonumocT Komm».
|. Koumponvnwle onpocul u 3a0anus.

1. UTo Ha3bIBaETCS CyMMOM YUCIIOBOTO psijia?
2. Uto Ha3pIBaeTCs N-M OCTAaTKOM CXOJIAIIErocs psaa’?
3. Chopmynupyiite HeOOXOAUMBII MPU3HAK CXOJUMOCTU YUCIOBBIX PSAIOB.
4. KakoBo ciencTBre u3 He0OX0JMMOT0O MPU3HAKA CXOAUMOCTH YUCIOBBIX PSIOB?
5. ChopMmymupyiTe KpUTEPHI CXOTUMOCTH YHCIOBBIX PSAIOB.

[I. IPUMEPBI 1 3AZTAYUM JUISI AYIUTOPHOM PABOTHI
2.1. Jlnst KaIOTO W3 YKa3aHHBIX HUJKE PSIOB: 1) HalauTe CyMMy N MEPBBIX YICHOB psjia
(Sn); 2) maiimure ero cymmy (S); 3) Haitaure ero n-it ocratok (R,).

2 2 2
a) + ot F... 0)
1.2.3 2.3-4 n-(n+1)-(n+2)
2 3 n+1

-ttt ..+ ... .
.32 2.8 n?-(n+2)>?

2.2. C IIOMOIIBIO HCOGXOI[I/IMOFO IMMprU3HaKa CXOAUMOCTH pAla YCTAHOBUTEC, KaKHUC U3
CICAYIOIIUX PAAOB 3aBCIOMO paACXOOATCA:

2 4 6 2n
a) 0,001+ /0,001 +3/0,001 +...+1/0,001 +...; 6) 3T g oy Tt g T
y o 1
23. C MMOMOIIBIO KPUTCPHUA Kommu JOKAXHUTEC, YTO TAPMOHHUYCCKUU DAL Z— pacxoauTcs.
n=1

1. SATAHU S J1JIA CAMOCTOSTEJIBHOI PABOTBI
2.4. Jlns xaxJOro U3 yKa3aHHBIX HIDKE PSIOB: 1) HalauTe CyMMy N MEpBBIX WICHOB psja
(Sn); 2) naiinute ero cymmy (S); 3) Haitaure ero n-it ocratok (R,).



1 1 1 : 3 5 2n+1
+ .o+ oo O
1-4.7 2.5-8 n-(n+3)-(n+6) 1.2 2°.3 n“-(n+1)

a)

2.5. C momompi0 HEOOXOAMMOTo TMpH3HAKA CXOJUMOCTH psla yCTAaHOBHTE, KaKHE U3
CJIEYIOLIUX PAJOB 3aBEJJOMO PACXOIATCS:

5 2n+1 1 2 3 n
a)—+—+---+ +...; 0) + + tot———+
2n+2 1001 2001 3001 1000n +1
1
2.6. C nomoiubto kpurepust Ko nokaxure, 4To psaj Z— CXOJIUTCA.
= n(n+1)

IpakTnuyeckoe 3ausTue 3. «Psabl ¢ MOJ0KUTEIbHBIME YieHaMu. Heo0xomumoe u
JA0CTATOYHOE YCJIOBHE CXOAMMOCTH MOJIOKHTEILHBIX PsioB. [Ipu3Haku cpaBHeHUA
MOJIOKUTEJILHBIX PSIIOB»
|. Koumponvnwle 6onpocwl u 3a0anus.

Kaxoit psi Ha3pIBaeTCS OJIOKUTEIBHBIM?
2. KakoBo XapaKTepuUCTHYECKOE CBOMCTBO MOCIEAOBATEIIBHOCTH YaCTUIHBIX CYMM

MTOJIOKUTETBHBIX PSAIOB?
Cdhopmynupyiite He0OX0IMMOE U JOCTATOYHOE YCIOBUE CXOAUMOCTH MOJIOKHUTEIbHBIX PSIIOB.

ChopmynupyiiTe mpu3HaKH CpaBHEHUS TOJIOKUTEIBHBIX PSJIOB.

[I. IPUMEPBI 1 3AJTIAUN JIJ151 AVJIUTOPHOM PABOTBI

=

B w

o 2
3.1. }:[OKEDKI/ITC, YTO €CJIM MOJIOKHUTCIBbHBIN PAI Zan CXOOQUTCA, TO U pAa Zan TaKXE
n=1 n=1

CXOJIUTCSI, & 00paTHOE YTBEPKICHUE HEBEPHO.

3.2. PemnTe BOpoc 0 CXOIMMOCTH CIIEIYIOIIUX PSJIOB C HOMOIHBIO MPU3HAKOB CPABHEHUS:

)sin”+sin”+ +sin = + )Z
2 4 on R AT ORI

1 1 1
6) 2—5+ﬁ++m+’ I[) ;(\/ﬁ—\/ﬁ),

D 0 i%(«/mrl—«/n—l).
n=1

B ot

N2 I3~ In(n+1)
1. 3BAJAHUA IJIA CAMOCTOSITEJIbHOM PABOTBI

o0 o0 o0
z : 2 z : 2 z :

3.3. [[OKEI)KI/ITG, 4ToO C€CJIM PAObI an n bn CXOOATCA, TO U pAan anbn TaKXCEC
n=1 n=1 n=1

cxogures, e &, >0 u b, >0.
3.4. Pemme BOIIPOC O CXOAMMOCTH JaHHBIX PSIOB C TIOMOMLIBIO IIPU3HAKOB CPABHEHHS:

a) — 1 . R R 1 LA ILLA
12 T30 T an). 22 BRI T Ny
1+2 1+n > Inn
1+ +...+ +...-
0) 1+2°2 1+n? ’ r) ;W

IIpakTnueckoe 3ansatue 4. «IIpusnak Jlanambepa m pagukaabHblii npusHak Komm

CXOJAMMOCTH MOJIOKUTEJIBbHBIX PSAAOBY.
|. Konmponvhvie 6onpocel u 3a0anus:



1. Kakoit unciioBOil psii Ha3bIBACTCS MOJOKUTEIBHBIM (CTPOTO MOJIOKUTEIBHBIM)?
2. Chopmynupyiite mpusHak JlamamOepa CXOIUMOCTH TOJIOKUTEBHBIX PSIOB.
3. ChopmynupyiiTe paauKaabHbIN Ipru3HaK Komu cX0MMOCTH MOJIOKUTEIBHBIX PSIIOB.

Il. IPUMEPBI 1 3AJTAUY JUIST AYUTOPHO PABOTBI

4.1. I/Iccnez[yﬁTe Ha CXOJIMMOCTD CIIEYIOIINE PSIBI C IOMOIIIBIO TTpu3HaKa J{amambOepa:

1 T T , T
) Fot———+..; 6) SINn—+4sin—+..+n°sin —+....
' 51 (2n+1)! 2 4 2
4.2. UccnenyiiTe Ha CXOAMMOCTh CICIYIOIIHAE PSABI C MOMOIIBIO PAAMKAIBHOTO MPH3HAKA
Komu:
1 1 1 . .51 I
a) t— et — +...; 6) arcsinl+arcsin® —+...+arcsin” —+....
N2 In°3 In"(n+1) 2 n

4.3. UccnenyiiTe Ha CXOUMOCTD CJICIYIOIIHE MTOJIOKUTEIHHBIC PSIJIbL:
) inw (DT >Z
n=1 4n , n + 1

1. 3SAJAHUA J1A CAMOCTOSTEJIbHOM PABOTBI
4.4, UccnenyiTe HA CXOTUMOCTD CIIEAYIONTNE PSAIBI C TOMOIIIBIO Tpu3Haka J{amamoOepa:

a)1+£+...+l+...' 6) +...+ +
g T pE T g T 273 ().
4.5. Wccnenyiite Ha CXOAUMOCTbL CIEAYIOLUIME PAALI C MOMOLIBIO PAaJMKAILHOIO MPU3HAKA
Kommu:
G “
2 \2 n (3
a) §+T+...+3—n+...; 6) ;(Hj .

4.6. UccnenyiiTe HAa CXOUMOCTD CIEAYIONINE MOJIO0KUTEIBHBIC PSJIbI:

(-1)"+6
Y Z ’ zw/n(n+1

5n+1
n=1

IIpakTuyeckoe 3anstHe 5. «O000mIeHHBbI rapMoHuyeckuid psaa. HWHTerpanbHbIN
npusHak Komm ¢xoqumMocTH 1moJI0KUTEIbHBIX PAIOBY.

|. Konmponvusie sonpocel u 3a0anus:

1. Kakoii psin Ha3bIBaeTCsi 0000IIEHHBIM TaPMOHUYECKUM PSAIOM?

2. Ilpyn kakux 3HAYEHHUSAX TMOKazaTels « OOOOIIEHHBIM TapMOHUYECKHH pSI CXOIUTCS
(pacxomurcs) ?

3. ChopmynupyiiTe HHTErpadbHBINA MpU3HaK KoM CX0MMOCTH TOJIOKUTENBHBIX PSAIOB.

|I. IPUMEPHI 11 3AJTAUN IJ1S1 AVJIMTOPHOM PABOTBHI
5.1. UccnenyiiTe Ha CXOAUMOCTb CIEIYIOUINE PsI/Ibl C HOMOIIBIO HHTErPaJIbHOTO MTPU3HAKA!

NS S 1 +_6)il+n2_ )3 L0l
Yomr2 3n3T T (nanpin’(n+) 7 Y El1en?) Y& n-1

n=2
5.2. OLICHI/ITC (cBepXy U CHHM3Y) CYMMBI CIEIYIOIIUX MOJOKUTEIbHBIX PSIIOB:

- 1
a) Z 6) Zm

n=1 n n=1




111. 3AJTAHU S JUISI CAMOCTOSTEJILHOM PABOTHI
5.3. Uccnenyiite Ha CXOAUMOCTb CIEAYIOUINE PSIIBI C IOMOIIBIO HHTETPAIBHOTO MPH3HAKA:

2
1 1 1 =1, n+l = 2
+t——t.+——+... §) Z—In—+ : B)Z 1+n _
2In2 3In3 ninn ~Jn n-1 | 1413
5.4. Ouenure (CBEpXy M CHU3Y) CYMMBI CJIEIYIOLIUX MOJIOKHUTEIBHBIX PSJIOB!
> 1 > 1
a) ) —; 0) :
nz_ll n*° ~=n’+1

IIpakTnyeckoe 3ausaTHE 6. «3HAKOUYEpeayIOIIHECH PAABI U pU3HAK JleiioHumAa.
AOCOJIIOTHASI M YCJIOBHAS CXOAUMOCTh YHCJIOBBIX PSIIOB)»
|. Konmponvnwle 6onpocwl u 3a0anus.
Kakoii psi Ha3bIBaeTCst 3HAKOYEPETYIOIUMCS ?
Cdopmynupyiite npusHak JlerOnua.
Kaxoit psig HazsiBaeTcst psiaom Jleitoauma?
Kaxk onenuBaercs |S — Sn| Tutst psiioB JleiOHMIA?

Korpma psin Ha3piBaeTcst aOCOTIOTHO (YCIOBHO) CXOSATITAMCS?
Chopmynupyiite nmpusnak Ko aGcoIFOTHOM CXOIUMOCTH PSIIOB.

o0k~ whkE

[I. IPUMEPBI 1 3AJTAUN JIJ1S1 AVJIUTOPHOM PABOTBI
6.1. BersicHuTe, Kakue W3 yKa3aHHBIX PSJIOB CXOJIATCS aOCOJIOTHO, KaKWe YCIOBHO, KaKHe
pacxoasrcs:

1 1 1 1
a)l-=+. . +(-D"——+..; r) -1+ ——..+D"—=+..;
) 1-S e ()™ )Lt ()
1 1 1 (-D"
0) ———+..+(-D" ... i
)In2 In3 ) In(n+1) )nZ;n Inn
© n+l
B) l—i-iz+...+(—1)“+11~in+...; e) Y. Chal
2 22 n 2 =\ 7+(=D"
6.2. TlokaxuTe, YTO €CIIM PSJIBI Zanz u anz CXOATCS, TO P Z:anbn CXOIUTCS
n=1 n=1 n=1
a0CoOJIFOTHO.
1 1 (-t
6.3. CKOJBbKO J0CTAaTOYHO B35ATh WICHOB psga 1-—— > ?—F+...+ 5— +..., 4TOOBI
n

OLIEHUTH €ro cymmy ¢ TouHocteto 10 0,01 ; no 0,001 ?

1. BAIAHUA JIJII CAMOCTOSITEJIBHOM PABOTHI
6.4. BoracHuTe, Kakue U3 yKa3aHHbBIX PsJIOB CXOJATCS aOCOJIOTHO, KakHe YCJIOBHO, Kakue
pacxomATes:

1 1 1 8 n®
a)l-—+.+(C-D)"—mMm+..; ) ——— 4.+ ()" —+.;
gttt (2n-1)° R T

sina  sin2a sin na 2 nl o
0 + +ot +.ey R; - —;
) = 7 = ae by nZ;,( )

B Lk 4+ YY)
B) 2 2+..+( 1) R e) Z(6+( 1)”“) :



6.5. CKOIbKO JOCTATOMHO B3ATh WICHOB psiga . , uTOObI OIIEHMTH €r0 CyMMY C

0 (_1)“
rrl (!
toyHocteio o 0,01; mo 0,001 ?

IIpakTuyeckoe 3ansitue 7. «Psapl ¢ Npon3BoabHBIME YieHaMu. [lepecTaHoBKA Y1eHOB
psiaa»
|. Konmponvnwle 6éonpocul u 3a0anus.
1. MoeT i1 U3MEHHUTBHCS CyMMa CXOASAIIETOCS psijia OT TIEPECTaHOBKH WICHOB ATOTO psia’?
2. Korpa psit Ha3pIBaeTcst 6€3yCIIOBHO CXOISITAMCS ?
3. [Ipu xako# CXOAMMOCTH CyMMa psijia He 3aBHCHUT OT IMEPECTAaHOBKH YWICHOB TOTO psia?
4. Chopmynupyiite Teopemy Prumana 06 yclIOBHO CXOISIIMXCS psiiax.

[I. IPUMEPKI 1 3AJTAUN IJ1S1 AVJIUTOPHOM PABOTBI

n+l

7.1. 3Has, 9TO CymMMa psiia Z(—l) — paBHa In 2, HaiiguTe cymmy psiga

n=1

11,1111 1 1
l-S—— 4oy

2 4 3 6 8 5 10 12
MOJIy4EHHOTO N1€PECTaHOBKOM YJIEHOB UCXOJHOTO PAA.

11 1 1 1 1 1
7.2. iccnenyiite HAa CXOAUMOCTh psii 1——+———+———+...+ ——————+... . byzer

3 2 33 22 35 2k—l 32k—1
1 1
JIW CXOJIAITAMCS PSITT Z 2k =) 32H ?
7.3. Ilpu KakuX 3HAYCHHSIX TTapaMeTpa & CXOIUTCS Psif
1 1 1 1 1 1

e

23 4° 5 6% 7

n®-1
n?

7.4. Jlokaxwute, uto psax 1+ [1— %) + (1— g] (1—

CXOAUTHCA PSif, MOJIY4aEMblii U3 TaHHOTO, €CJIM yOpaTh CKOOKH?

j +... CXOOUTCA. Byz[eT JIN

75 HYCTB JaHbl IBa psAaa Zan n an C HCOTPpHULIATCIbHBIMHU YJICHAMMH. YTo MOXHO
m=1 n=1L

CKazaTh O CXOJUMOCTHU pAJa Z(an — bn): a) eclu U psf Zan U psag an pacxoadarcs; 0) ecnu
n=1 m=1 n=1

paa Zan PaACXOqUTCH, a PAO an CXOOUTCA ?
m=1 n=1L

1. BAIAHUA JIJII CAMOCTOSTEJIBHOM PABOTHI

2
7.6. 3Has, 4TO CyMMa psija Z( 1)”+1i2 paBHa ;_[_2’ HalauTe CyMMY pslia

1+i_i+i+i_i+i+i_i+
¥ 225 77 4 9 1P 6
ITOJIY4YCHHOTO HepeCTaHOBKOﬁ YICHOB UCXOJHOIO psaa.

7.7. Vlccnenyiite Ha CXOAUMOCTD PSijI %—1 l—lJri—lJr..&L—LJr... . byner mu

7 5 11 9 4k -1 4k -3
CXOAAIIUMCS S Z(Arkl 1 4kl 3} )




7.8. IIpu KakuX 3HAYCHUSX MMAPAMETPa & CXOAUTCS P
1 1 l 1 1

- = - = )
3a 20{ 5& 70{ 4a
1 1 1 1 1
7.9. Nokaxure, uto pAx |1—— |+| ——— |+...+ — +... cxomurcsa. byner nu
a P ( 4) (9 16} [(2k—1)2 (2k)2] Y

CXOJIUTHCS Psil, IOJTYJaeMblid U3 JaHHOTO, €CIH YOpaTh CKOOKN?

IIpakTnyeckoe 3aHsATHE 8. «YMHOKEHHE CXOASIIMXCS YHCTOBBIX PATOBY
|. Konmponvnwle 6éonpocul u 3a0anus.
1. JaiiTe onpesenenne 00MIero MOHSITHS MPOU3BEACHHUS ABYX PSIIOB.
2. YTo MOXHO CKa3aTh O CXOJIMMOCTH IMPOU3BEACHUS IBYX a0COFOTHO CXOISIINUXCS PSAIOB?

3. Jlaiite onpejeneHue NPOM3BEACHNS IBYX PAIOB » @, U » b 1o Komu.
n=1 n=1
4. B 4eM COCTOUT OCHOBHOE OTIIMYHE TIOHSTUS npoussederust psidos no Koww OT 00IIero MoHITHS
npoussedernust 08yx psi0os?
5. Chopmynupyiite TeopeMy MepreHnca 00 yMHOKeHUHU psjoB o Koy,

II. TIPUMEPBI 1 3AJTIAYUN J1IJTA AYHHTOPHOﬁ PABOTbI
8.1. JloxaxuTe, 4TO eCiaM XOTS Obl OJWUH W3 JBYX PSAJIOB C TIOJOXUTCIHHBIMH YJICHAMH
pacxoauTCsA, TO PACXOAUTCS UX MpousBeaeHue no Komm

8.2. Haiinure npoussenenue no Koum psiaos ann_l I/I Z(—l) "hx", |X| <1.
n=1

8.3. UccnenyiiTe Ha CXOAMMOCTH Tpou3BeAcHuEe 1o Ko psaaoB
1 = 1
1 n+l " _1 n+l =
Z( ) 7 nZ:;,( ) 2
1. 3AJJAHA ZIJI}I CAMOCTOSTEJIbHOM PABOTHI
8.4. Bo3senute B KBaapat psij an_l, |X| <1.

n=1
8.5. Hccnenyiite Ha CXOTUMOCTh HpOI/ISBe,Z[eHI/Ie no Komu p}IIIOB

1n+l 1n+1
Z( ) Z( ) \/—

2

1
8.6. Ilokaxute, 4TO psIf Z(—l)n— pacxoautcs. Kakoe ycioBue TeopeMsl
Jn+1

n=1
MepTeHca 00 YMHOXCHUHU PAJOB HE BBIIIOJIHEHO ?

IIpakTnueckoe 3anaTue 9. «IlonsiTue 0 pyHkunoHaabLHoM psige. Od1acTh CXOAMMOCTH
(pyHKIMOHATBLHOTO psiia»
|. Koumponvhwsie 6onpocwl u 3a0anusi:
1. JlaiiTe onpeneneHue PyHKIIMOHAIBLHOTO pAa.
2. Kakas Touka Ha3bIBaeTCs TOUKOW CXOTUMOCTH (PacXOAMMOCTH) PYHKIIMOHAIBHOTO psijia?
3. Uto Ha3bIBaeTCs 00JIaCThIO CXOAUMOCTH (PYHKIIMOHAIBHOTO psa?
4. Ha kakoM MHO>K€CTBE oTpejiesieHa cymMmMa (yHKITMOHATBHOTO psiga?

[1. IPUMEPBI 11 3AJIAYU JUISI AVIUTOPHON PABOTHI
9.1. KakoBbI 06J1aCTH CXOJIUMOCTH CIIETYIOIIUX PSIOB:



2 X X X
a) X+x*+.. X" +..0 6) X+— ... B) Xtg =+ X —+...4+ X"tg — +...
) ) \/— \/— ) 92 94 92”

9.2. HaiimuTte cyMMBl CIIEYIOIIUX PSAIOB!

a) ZXZ(n—l); 6) Z(_l)n+12n—1xn—1;
n=1 n=1
3 5 7
B) + + +... , x>0..
1+3x  (A+3x)L+5x) (@+3x)L+5x)(1+7x)

1. BAIJAHUSA JIJII CAMOCTOSITEJIBHOM PABOTEI

9.3. KaxoBsl 001aCTH CXOIUMOCTH CHEIYIOIIUX PSAJOB!
2 n

X
a) Inx+IN*x+..+In"x+...; 6)—+ +...]
+J_ n+vn

X . X . X X _ax _
B) Sin—+sin—+...+siN—+...; rje " +e " +.+e " T+
2 4 2
9.4. Haitgute cyMMBI CIEAYIONIUX PSIIOB:

© . n-1
) Z(x 3n3) 5 2 3 4
n=1

+ - + , X>0.
1+2x  (1+2x)(1+3x) (@L+2x)(1+3x)(1+4x)

IpakTuyeckoe 3ansaTue 10. «IlonsgiTHEe 0 paBHOMEPHOI CXOAMMOCTH (PYHKIIMOHATBHBIX
psanoB. Teopema Beiiepumrpacca
|. Koumponvuwle 6onpocel u 3a0anus.
1 Kaxkoii psii Ha3pIBa€TCSl PABHOMEPHO CXOISAIIAMCS Ha MHOXKECTBE E?

2. Korz[a YHUCIIOBOH paa Z Cn Ha3bIBACTCA MAXKOPAHTHBIM JIA (byHKI_[I/IOHaJII)HOFO psAaaa
n=1

Z f.(X) na muOXKECTBE E ?
n=1
3. ChopmynupyiiTe mpusHak BeiepiTpacca 0 paBHOMEPHOU CXOIUMOCTH.

|I. IPUMEPHI 11 3AJTAUN [IJ151 AYIMTOPHOM PABOTBHI

10.1. JokaxwuTte, 4TO psij ZX” (1—X) cxomurcs na [0;1] nepaBrOMepHO.

n=1
0 -2
n
10.2. Jokaxxute, 94TO P Z—z paBHOMEPHO CcXOaUTCs Ha R = (—o0,+0) .
n=1 1+ (nX)
1 1 1

10.3. TTokaxkure, 4TO psf +... pABHOMEPHO CXOJUTCS

+ +..+
V14X 241+2x 2" 11+ nx
Ha R+ =(0,+00) . CKOJIBKO HYXHO B3SITh WIEHOB, YTOOBI ITPH JTFOOOM HEOTPHULIATEIEHOM X MOXHO
OBbLIO BBIYMCIUTH CYMMY psifia ¢ TOUHOCTBIO 10 0,0017

(_1)m—1
10.4. Tokaxxute, 4TO psif Z
=) X +Nn

npusHak Beliepurpacca 0 paBHOMEPHOH CXOAMMOCTH HE IPUMEHHUM?
1. SAJAHUA 1A CAMOCTOSTEJIBHOU PABOTHI

cxoautes Ha R = (—o0,+0) . [ToueMy k naHHOMY PSITy



10.5. lokasxwure, 4to psn ZXZ (L—x*)"" cxomures na (—\/E 2 ) HepaBHOMEPHO.

n=1
sin x sin nx
10.6. doxaxwure, uto psin 1+ T .ot ———+... PaBHOMEPHO CXOINTCA Ha R =(—o0,+00).
n:
o0 (_1)[1—1 X2 _
10.6. [Jokaxxute, 4To psij zm CXOAMTCS paBHOMEPHO Ha R =(—o0,+00) , a psiz,
n=1

COCTaBJICHHBIN M3 a0COJIOTHBIX BEIMYHMH €r0 YWICHOB, CXOJUTCS HEPAaBHOMEPHO (T.€. IPU3HAK
Beliepirpacca 0 paBHOMEpPHOM CXOAUMOCTH K 3TOMY PsiIy HE IPUMEHUM).

IMpakTnyeckoe 3ausTue 11. «[lowieHHoe HHTerpupoBaHue PYHKIMOHAIBLHBIX PSIIOB»
|. Koumponvnwle 6onpocul u 3a0anus.

1. Korna psin Z f.(X) Ha3bIBaeTCS paBHOMEPHO CXOAAIIMMCS Ha MHOXeCTBE E ?
n=1

2. CdopmynupyiTe CIEIyIOIIME TEOPEMBl O CBOMCTBAaX PaBHOMEPHO  CXOJSIIHUXCS
(YHKIIMOHATBHBIX PSJIOB: @) O HEMPEPBIBHOCTH CYMMBI psifa; 0) O MOYJICHHOM HMHTETPUPOBAHUU
psna.

[I. IPUMEPHI 11 3AJTIAUN JIJ1S1 AVJIUTOPHOM PABOTBI

11.1. IMoxkaxute, uto pan X* + X° +...+X*"% +... pPaBHOMEPHO CXOMHUTCA B Ka’KIOM HPOMENKYTKE

Buga —l1+w<x<l-w, rae @ — moboe MOJOKUTEIHLHOE YUCIIO0, MeHbIIIEE 1.
WnuTerpupoBanneM JaHHOTO psijia Haiiaute B uHTepBaie (—1,1) cymmy psna
3 7 X4n—1

X X
— .t

+
3 7 4n-1

= COSNX
11.2. Oyukmus f ompenensercs paBeHCTBOM f(x):z

n=1 1On

. [Mokasxkute, yro pynxwms f (X)

ompejeneHa u HenpepbiBHa rpu jarodom X. Haiiaure f(0), f(%) : f(%j :

2 n
X X
11.3. Onpenenure 001aCTh CXOAUMOCTH psAsia X + ? Fot 5+
n

X+n(=1)"

11.4. Onpenenure obnacth cymecTsoBanus Gynkmun | (X) = Z 5

5 U HUCCIEAYHTE ee
~ X“+n

Ha HCIIPCPBIBHOCTD.

1. BAAHUA JIJII CAMOCTOSITEJIBHOM PABOTHI

11.5. ITokaxkure, 9TO Psf X2 +X 4+ in =+ ... paBHOMEPHO CXOJIUTCS B KaXKIOM IMMPOMEKYTKE
Buga —1+w<Xx<l-w, e @ — moboe NOoJ0KHUTEITHHOE YKCIIO, MCHbIIIEE 1.
WuTerpupoBanneM JaHHOTO psijia Haiinute B uHTepBaie (—1,1) cymmy psna

X3 X5 X2n+1
—+—+...+
3 5 2n+1

11.6. ®ynkuus f ompenensercs pasencreom f(x)=e™* +2e

+..
—2X —nx
+...+nNe " +....

In3
[Mokaxwure, uto f(X) HenpepriBHA Ha uHTepBaie (0, + oo) . Beruncnute I f(x)dx.
In2

- X
11.6. Onpenenute o6mnacts cymecrBosanus Gpynkuun T (X) = Z

——— " I/ICCJICI[YIZTG €€ Ha
2\n
n=1L (1+ X )

HCTMIPCPBIBHOCTD.



IIpakTnueckoe 3ansaTue 12. «Ilounennoe tuddepennupoBanue GyHKIMOHAIBHBIX
PsiA0B»
|. Konmponvnwle 6onpocul u 3a0anus.
1. JlaiiTe onpenenenne paBHOMEPHOH CXOIUMOCTH (DYHKIIMOHAILHOTO Psiia HA MHOXeECTBE E.
2. ChopmynupyiitTe TeOpeMy O MOUICHHOM TU(PepeHIUPOBAHNH (PYHKIIHOHAIBHOTO PsAa.

[I. IPUMEPHI 11 3AJTAUN IJ1S1 AVYJIUTOPHOM PABOTBI

2 3 n+1

X X X
12.1. Haiimute cymmy psiga —— — ——+. n+l
YNMYP 12 23T e
sin 2zx  sin4xx sin 2" rx .
12.2. Ybeaureck, 4TO psijt > + 2 +...+ o +... paBHOMEPHO CXOJUTCS Ha BCEH

4yrcioBoi ocu. [TokaxuTe, YTO 3TOT PsiJl HENb3s MOWIEHHO UG depeHIMpOBaTh HU B KAKOM
YHCIOBOM IMPOMEXKYTKE.
12.3. JlokaxxuTe CpaBeIMBOCTh PABEHCTBA
x> X x* 1 1, 1+X
X+—+—+..+ +... =-—=arctgx+—=In——.
5 9 4n -3 2 4 1-x

1

12.4. JIokaskuTe, 4To Pl z cxomurest papgomepro Ha [0; 1] u nomyckaer Ha stom

OTpEe3Ke nnq)q)epeHquOBaHHe JT000TO TIOpSIKA.
1. 3AJTAHUS UL CAMOCTOSITEJILHOM PABOTHI

X5 X4n—3
12.5. Haiinure cymmy psima X+ —+...+ +
5 4n-3

sin nx
12.6. Jokaxxute, 9TO Psij Z

n=1

MO>KHO TTOWIEHHO AuddepeHIIMpoBaTh Ha JJIOOOM YHCIIOBOM

MIPOMEXKYTKE.

+2)(n+3)xn _ 1
3! (1—X)4'

(n+D(n

12.7. lokaxkuTe cupaBeIuBOCTh PAaBEHCTBA Z

IIpakTuyeckoe 3ansaTue 13. «Crenennnlie psabl. Pagunyc u MHTEpPBaJ CXOAMMOCTH

CTeNeHHbIX PSI0B)»
|. Konmponvusie sonpocel u 3a0anus:

1. laiiTe onpeneneHne CTEIIEHHOTO psia.
2. Chopmynupyiite TeopeMy AGelns U CIeICTBUE U3 Hee.
3. Uto Ha3bIBaeTCS PainycoOM CXOJAMMOCTH CTETIEHHOTO psa?
4. KakoBa CTpyKTypa MHOXECTBa CXOJUMOCTHU CTEIEHHOTO psijia?
5. Moryt 11 MHOKECTBO CXOJMMOCTH M MHTEPBAJI CXOAUMOCTHU CTETIEHHOTO Psiia COBNAAaTh?

|I. IPUMEPHI 11 3AJTAUN IJ1S1 AVJIMTOPHOM PABOTBHI

13.1. Hatitu HHTCPBAJIBI U MHOKCCTBA CXOAUMOCTH JAHHBIX CTCIICHHBIX PAIOB:
2 n

a) 10x+100x* +...+10"Xx" +...; 0) Xt 2ot

20 n-10"*

2 n

23)°, ()
2! n!

+...; B) 3X+..+(n-1)3"x""+

r) X+

+.. ( IpUu UCCICA0OBAHNU CXOJAUMOCTH Ha IIPABOM KOHIIC UHTCPBAJIa

y4ecTb, 4TO (PaKTOpUabl OOJIBIINX YHCET MOTYT OBITh BHIPAXKEHBI IPHOIMKEHHO POPMYIOi

Crupnusra: n!z(ﬂ) N2z n ),
e



n2 , In3 , In(n+1) . o 1+ 1" n 2
0 — X+ — x4+ ——X e) > -2) =1+4(x-2) +
) 2 3 n+1 | 24 (D)™ ( ) ( )

1. BAAHUA JIUII CAMOCTOSITEJIBHOM PABOTEI

13.2. HaiiTi HHTEpBaJIbI © MHOKECTBA CXOJAMMOCTH JIAHHBIX CTCTICHHBIX PSIIOB:

3 2n-1 2 n
a) X— 4. A+ (=D X . )— X L o+—X
3-3 (2n—1)(2n—1)! 1.2 2.3 n(n+1)
2 n "
B) X+4X° +...+(NX)" +...; 1) 2x+(%x) ++Kn_+1j x} o
n

)Z( 2+ (-1)" j (x—1) =1+%(x—1)+

7 +( 1)n+l

[MpakTuueckoe 3ansaTHe 14. «OCHOBHBIE CBOWCTBA CTENEHHBIX PSII0BY
|. Koumponvnwle 6éonpocwl u 3a0anus.
1. ChopmynupyiiTe CBOWCTBO O paBHOMEPHOM CXOAMMOCTH CTETICHHBIX PSJIOB.
2. MoXeT T MHOKECTBO CXOJMMOCTH CTEMEHHOTO PsJia OTJIMYAThCS OT MHOXKECTBA CXOJIUMOCTH
psaa, MOJIydeHHOTO TPU NMOYWICHHOM UHTETPHUPOBAHHH ?
3. Bepro mu yrBepxknenne «CTeneHHON psT MOKHO MOYWICHHO MU GepeHIIMPOBATH JIF000E YHCIIO
pa3 B MHTEpBAJIC €r0 CXOUMOCTH ?

[I. IPUMEPBI 1 3AJIAUU JIJ151 AVYJIUTOPHOM PABOTBI
14.1. JlokaxxuTe, 4TO CyMMa, Pa3HOCTh M MPOU3BEIACHUE IBYX CTEMEHHBIX PAJIOB C LIEHTPOM
MHTEpBaJla CXOJMMOCTH B OJHOM M TOH e TOUKE TaKXKe SBIAIOTCA CTEINECHHBIMU pSAIaMH C
LEHTPAMU UHTEPBAJIOB CXOJAUMOCTH B TOH K€ TOUKE.
n

X
14.2. Haiinute CyMMBI CIEAYIONINX PSIIOB: Q) Z—; 0) Z n’x"
n=1

( 1)nx2n
14.3. Hoxaxure, uro dynxums f(X) = Z (2n)!
n=0

1. BAAHUA JIJII CAMOCTOSTEJIBHOUM PABOTHI

n

= X
14.4. loxaxure, uto dpynkuus f (X) = Z—I HenpepbiBHA Ha R = (—o0,+0) .
n:

O6eckoHeuHo muddepeHupyemMa Ha

(—o0,+0) .

n=0
®© Xn o
14.5. Haiinure CyMMBI CIEAYIOIINX PSIIOB: Q) Z—z; 0) Z n(n— 1)Xn
n=1 N

n

X
14.6. loxaxwure, uto dpynkuus f (X) = Z—I OeckoHeuHo qupdepeHnrpyema Ha (—oo,+00) .
n=0 ''=

IIpakTnueckoe 3anaTue 15. «Pa3noxkenne pyHkumii B creneHnsie psaabl. Psag Teinopa»
|. Konmponvusie sonpocel u 3a0anus:

1. Uro HasbiBaeTcs pasznoxxenueM ¢pynkuuu f(X) B psa Teinopa B OKpeCTHOCTH TOUKU X, ?

2. KakoBo HeoOxonumoe ycioBue pasznoxkumoctu pyakiuu f(x) B pan Teitnmopa B okpecTHOCTH
TOUKU X,?

3. KakoBo Heo0xomMoe U IocTaTOYHOE ycaoBHe paznoxkumoctu ynkiuu f(X) B pan Teitnopa B
untepsane (—R+X,, R+X,) ?



|I. IPUMEPHI 1 3AJTAUN IJ1S1 AYJIMTOPHOM PABOTBI
15.1. Pa3nosxure ¢pynkuuto y=In x B psan Teinopa B OKpeCTHOCTU TOUKU X, =1.

1 .
15.2. Paznoxute (QyHKIHIO y=; B psn Teinopa B OKpECTHOCTH TOUKH X, =3, a 3aTeM B

OKPECTHOCTH TOUKU X, = —2.
15.3. Paznoxure pyaknuro Y =ch X B psag MaknopeHa.
15.4. Haiimure niepBbie nsTh wieHoB psna Teinopa mist Gynkiuu Y = In(l+e”) B okpecrHOCTH
ToukH X, =0.
1. 3AJTAHUS JUISI CAMOCTOSITEJILHOM PABOTHI

. X o
15.5. Paznoxure ¢pyHkumio Yy =Sin 2 B psaz Teiinopa B OKPECTHOCTH TOUKH X, = 2.

15.6. Pasnoxwute Gynkmmo Y = x°e* B psax MaknopeHa.

15.7. Haiiiure miepBble TTh WieHOB psina Teiopa st QyHKun Y = " B OKPECTHOCTH TOYKU

X, =0.

IIpakTHyeckoe 3anaTHE 16. «Pa310keHHe OCHOBHBIX 3JIEMEHTAPHbIX QYHKIHWH B
cTeNneHHbIe PAAbD»
|. Koumponvuwle 6onpocul u 3a0anus.
1. Kakue pyHKIMN HA3bIBAIOTCS OCHOBHBIMH 3JIEMEHTAaPHBIMU (QYHKIIUSIMU?
2. Paznoxute B psg Teitmopa B OKpecTHOCTH TOUKH Xo = 0 (T.e. B psg Makiopena) GpyHKmun

e*, cosx, sinx, In(1+ x), 1+ X)", rme m — moboe neiicTBUTETHLHOE YHCIIO.

3. Ha kakoM MHOXECTBE CyMMa, pPa3HOCThb, IPOW3BEICHUE JIBYX CTCIICHHBIX pSJIOB
00s13aTeIbHO Oy/1eT aOCOFOTHO CXOSIIUMCS CTETICHHBIM PSIOM?

[I. IPUMEPBI 1 3AJTIAUU JIJ1S1 AVJIUTOPHOM PABOTBI
16.1. Pa3znoxxute KakIyt0 W3 AaHHBIX (DYHKIMI B CTEIEHHOW DA B OKpeCTHOCTH TO4Ykd X =0
(vcnonb3ys psaasl Makiaopena Uit GyHKIHi e*, cosx, sin X, In(L+x), @+ x)" ):
— one yr sinx pu x # 0
a) y=cos” Xx; @y: . p )
1 npu x = 0;

2
/ X
B)y: 1+x2, r)y:—_
V11— x?
1. 3BAJAHUA 1151 CAMOCTOSTEJIBHOU PABOTBI
16.2. Pa3noxxute KaxIyr W3 JaHHBIX (DYHKIUA B CTEMIEHHOW P B OKpecTHOCTH TOouku X =0

(ucmoe3ys psiabl MakimopeHa st QyHKIHR e*, cosx, sin X, In(1+x), (L+x)"):

e -1
a),, -1 npu x # 0, 6)y=sin)2C;
1 mpu x = 0;
B) y = (X — gx) CcOsx; ) y= !

%/1+x3

IIpakTnueckoe 3ansaTne 17. «HekoTopbie NpUMeHEHUsI CTENEHHBIX PSA0B»
|. Konmponvhvie 6onpocel u 3a0anus:
1.Kak npumenstotcs psabl Teitnopa:



a) MPY BBIYMCIICHUY MPUOIMIKEHHBIX 3HAUCHUH (yHKIIHIA,
0) IpH BEIYHCIICHUH ONPE/ICIICHHBIX HHTETPAJIOB;
B) IIPU BBIUUCIICHUU KOPHEH?

2. Kakue mone3Hble (DakThl MOXHO YCTaHOBHTbH, IPUMEHSS CTEMEHHBIC PSAABI KaK CHOCO0
3aaHus yHKITHI?

[I. IPUMEPHI 11 3AJTAUN IJ1S1 AVYJIUTOPHOM PABOTBI
17.1. Bolunciute npuONIMKEHHOE 3HAUYEHUE e , B3sIB JIMIIb TPU WICHA pPAa3JIOKEHUS B Psil
Maxkiopena Gpyukiun f (X) =€”, u onienure coBepIIaeMyro IIPH STOM IIOTPEIIHOCTb.

17.2. Tonp3ysck GpopMysioi pasnokenus B psajg Makinopena ¢pynkuuu SiN X, Berauciure Sinl° ¢

ToyHocThio 0,0001.
1

4
2
17.3. Boluncnure npuOIMKEHHOE 3HAUEHHE OIPENEeIIEHHOTO MHTEerpaia je’x dx, B3sSB pOBHO TpH
0
YJieHa Pa3JIoKEHUs] NOJBIHTErpaJbHOW (QYHKIMHU B psAJl, U OLEHUTE MOTPELIHOCTD,

COBEpIIAEMYIO IIPH 3TOM.
0,2 _—x

€
17.4. Beruucnute ¢ TouHocTbio 10 0,001 nuTErpan '[—3 dx.
0,1
17.5. Tlonp3yace  paznoxeHuem GyHkouu B psa Teiinopa,  BBIYMCIUTE — Ipenen

X+ In(vV1+x* =x)
lim 3 .
X

x—0

1. BAJAHU A JIJISI CAMOCTOSITEJIBHOM PABOTBI
17.6. Beraucinute npHOIMIKEHHOE 3HAYCHHE 310 =23/1,25 , B3sIB YETBIPE WICHA PA3JIOKCHUS B PSJI
Maxnopena ¢yukiun f (X) = (L+X)™, ¥ OLleHUTE MOrPENIHOCTD.

17.7. Tonw3ysick GOPMYIION pasiiokKeHus B psja MakiopeHa GpyHKIMU COS X , BeIYucauTe COSL° ¢
ToyHocThio 0,001.

. COSX
17.8. Boipa3ute B dopMe psga HeompeaeNeHHbIA UHTErpaj j—dx , UCIIOJIb3YSl Pa3jOKEHHUE B
X

P IOABIHTErPATbHON QYHKINN; YKAXKUTE 00JIaCTh CXOAUMOCTH MOJY4€HHOTO Psiia.
1

2
X
17.9. Beruucinure HpI/I6HI/DKeHHOC S3HaAYCHUE OIIPCACIICHHOI'O MHTCTpajia j—4 , B34B JIBa YJICHA
o V1+X

Pa3JI0KCHUSA HOI[bIHTCFp@.J'IBHOﬁ (1)YHKI_II/II/I B PAO, YKA)KUTC NOTPCIIHOCTE.

2(tgx —sin x) — x°

X5

17.10. ITonb3ysck paznoxeHueMm QyHKIUU B psia Teiliopa, BEIUUCIUTE Iim0
X—>

IIpakTnueckoe 3ansaTue 18. «O030pHOE 3aHATHE MO CTENEHHBIM PSIAaM»
|. Konmponvusie sonpocet u 3a0anus:
1. YUto Ha3bIBaeTCs pajiiycoM CXOAUMOCTHU CTEIIEHHOTO psja?

0
2. Ecmu R — paanyc CXOAUMOCTH CTCIICHHOTO psla Zan (X— Xo)n , TO KaKOBa MOXCT OBITH
n=0
00/1aCcTh CXOAUMOCTH 3TOTO pssaa ?
3. C(bOpMYJ'II/IpyﬁTC TCOPCMEIL (6] INOYJICHHOM HUHTCTPpHUPOBAHUUA u IIOYJICHHOM
,Z[I/I(I)(I)epeHLlI/IpOBaHI/II/I CTCIICHHBIX pPSAO0B.
4. KakoBbI HCOGXOI[I/IMBIC YCJIOBUA PA3JIOKUMOCTHU (I)yHKI_II/II/I B CTEIICHHOM pSI,Z[?
5. Kakne MPUMCHCHUA CTCTICHHBIX PA10B BrI 3HaeTe?



. IPUMEPBI U 3AJTAUY JUIST AVAUTOPHOIT PABOTEI

n

¢ > 0, 1 uccienoBaTh

n i)

18.1. HaiiTi mpoMeKyTOK CXOJIUMMOCTH CTEIICHHOTO psijia Z
n=1

[IOBEICHUE Psi/la HAa KOHIaX IPOMEXKYTKA.
18.2. [IpuMeHsist pa3TUYHbIC METOABI, HAUTH PA3JIOKEHHE B PSII IO CTENCHIM X (QYHKIHH

y = xarctgx—Inv1+ x> .

18.3. Eciu psan Z:ar,xn UMEET Pagnyc CXOAUMOCTH Ri, a psin anx” — paanyc cxoaumoctu Ro<
n=0 n=0
Ri, To kakoBo cooTHomeHue Mexay Ri, R, um pammycom cxomumoctn R pdana

S (a, +b,)x"?
n=0

18.4. Tlonp3yschk paznokeHneM (PyHKIHUU B PSJI TI0 CTENEHSIM X, BEIYUCITUTD
lim IN(1+ x+x*) +In(1— x + x?)
x>0 x(e* -1)
1. 3SAJAHUA J1A CAMOCTOSTEJIBHOM PABOTHI

%
18.5. HaliTn mpOMEKyTOK CXOJUMOCTH CTEIEHHOTO psiia Z:C'nnxn , ¢ >0, u wucciregoBaTh
n=1
MOBEJICHUE Psa Ha KOHIaX MMPOMEXYTKA.
18.6. Ilpumenss pa3aruHbIE METOIBI, HAMTH Pa3IOKEHHE B PSJ IO CTENECHIM X (DyHKIIUU

y—lln 1+—XJrlarctg X
4 1-x 2 '

18.7. Ilpou3Bojast COOTBETCTBYIOIINE JEHCTBHS CO CTETIEHHBIMU PSAJaMHU, MOJIYYUTh Pa3JI0KEHHE B

P 1O cTeneHsM X QyHKIuu Y = e*sinx.

18.8. Ecnu psin Z:ar,xn HMEET paguyc CXOauMocTu Ri, a psg anx” — paanyc CXO0auMOCTH Rop<
n=0 n=0

R1, To KakoBO cooTHomeHue Mexy R1, Ry u pagmycom cxomumoctu R psiga Z:anbnxn ?
n=0

IIpakTuyeckoe 3ansaTue 19. «Tpuronomerpuyeckuii psigx ®ypbe. OproroHajbHblie
CHCTEMbI (PYHKIMID)
|. Konmponvusie sonpocet u 3a0anus:
1. Kakoii psin Ha3bIBaeTCsl TPUTOHOMETPUIECKUM?
2. KakoBO OCHOBHO€ CBOMCTBO CyMMBI S(X) TPUTOHOMETPHUYECKOTO psifa?
3. Kakas cucrema (QyHKIHMI Ha3bIBACTCS OPTOrOHATIBHOM (OPTOHOPMHUPOBAHHOI) Ha oTpe3ke [a; b]?
4. Kaxkoii psiJi Ha3pIBaeTCsl TPUrOHOMETpHUecKuM psiioM Pypwe pyrkuuu f (X) Ha otpeske [-7; 7]?

|I. IPUMEPHI 11 3AJTAUN IJ1S1 AVYJIMTOPHOM PABOTBI

IX —IX IX —IX

€ .
19.1. C nomomsto popmyn Ditnepa COSX = T u SN X = T JOKaXXKHUTE PaBEHCTBO
S"]Il?ic()sgfljigggz
COS@ + COS2¢ +...+COSN@ = 2 2 ,20e @ # 27K, neN, k eZ.
sin%

19.2. Pasnoxuts dyskumio Y = X B psajg Oypee: 1) B unteppane [-7, 7];  2) B untepsane (0; 27).
[Tpu moMomIy NOMYyYEHHBIX PA3NI0KEHUN BEIUUCIUTH CYMMBI YUCTIOBBIX PSOB:



1 1 1 1 1 n1 1
S, :1+§+?+...+F+... s, :1—?+¥—...+(—1) R
1 1 1
S=l+S++.t—5t...
3 5 (2n-1)
1 npuxe(-x,0),
19.3. Pasznosxure B psg @ypwe pynkiuio f(X) =
3 npuxe(0,x).
1. SATAHUSA J1A CAMOCTOSTEJIBHOU PABOThI
19.4. JlokaXuTe COOTHOIIICHHUS:

sin 2ng

1) COS@+C0S3p+...+Ccos(2n—1)¢p = , 20e@# 7K  neN, k eZ;

sin nﬁsin M

2) sing+sin2p+...+sinngp = 2 2 ,20e @ # 27K ,neN, k eZ.

sinﬂ

19.5. Paznoxwute B psin @ypre QyHKIHIO Y = x> B uHTepBaNe (-7; 7).

IIpakTHyeckoe 3anaTHe 20. «HexkoTopble 10CTATOYHBIE YCJI0BHUA PA3JIOKUMOCTH
(pynkuuu B TpuroHomerpudeckuii psag ®ypoe»
|. Koumponvuvle 6éonpocul u 3a0anus.

1. Kakas (QyHKIHs Ha3bIBaeTCA KyCOYHO-HEMPEPBIBHOM (KycOYHO-TaKoit) Ha oTpeske [@,0]?

2. ChopmynupyiTe AO0CTaTOYHBIC YCIOBHS MOTOYEUHON CXOIUMOCTH (PaBHOMEPHOM CXOJAMMOCTH)
TprroHoMerpiueckoro psiaa dypse Gpynxuun f(x) Ha otpeske [—7, 7],

3. CdopmynupyiTe AOCTaTOYHBIE YyCIOBUS M pa3 MOwWIeHHOro 1uddepeHnupoBanms
TprroHoMerpiHueckoro psiaa dypse Gpynxuun f (x) Ha otpeske [—7, 7],

|I. IPUMEPHI U 3AJAYM JIJIST AYIUTOPHOM PABOTHI
20.1. Tlocrpoiire rpaduk nepuoaudeckoro mpogomkenus pynkuun f (X) = X , 3aJJaHHOM Ha
[-7,7].
1 npuxe(-nr,0),
20.2. Paznoxure B pag Dypwe pynkuuro f(X) =<0 npu x=0,
1 npuxe(0, ).
20.3. Paznoxute B pag Oypre dpynxmuo  (X) = X' B OPOMEXYTKE [-7; 7] ¥ JOKaKUTE, 4TO
MIOJIyYEHHBIH Pl CXOIUTCS PAaBHOMEPHO K JaHHON (PYHKIIMU HA 3TOM MPOMEKYTKE.

1. BAAHUA JIJII CAMOCTOSTEJIBHOM PABOTHI
20.4. TTocTpoiite rpaduK TepHoaHYecKoro mpoxoikenus dyukmun | (X) = |X

, 3aJIJaHHOM Ha
[-7,7].

20.5. Pasnosxure B psia Pypee pynxuuto  f (X) =€* B unrepsane (-7; 7)/

20.5. Pasnoxute B pag ®ypre dynxmuro f (X) = |X| B IPOMEXKYTKE [-77, 7] ¥ I0Ka)uTE, 9TO

HOHy‘ICHHBIﬁ pAa CXOAUTCA paBHOMCPHO K JIaHHOM (pYHKL[I/II/I Ha 3TOM IIPOMCIKYTKC.

IIpakTnueckoe 3ansaTne 21. « Tpuronomerpuyeckue psaabl Pypbe 11 YeTHBIX U
HEeYeTHbIX QYHKIHID)
|. Konmponvhvie 6onpocel u 3a0anus:



1. KakoBa 0coOE€HHOCTH TpUroHOMeTpuueckoro psga dypbe dYeTHOU (HeueTHOH) GyHKIUH,
3agaHHou Ha (-77; 7) ?
2. Kak moxHO pasznoxuth pyHknuto f (X), 3agannyro Ha (0; 77), B psija 1o cuHycam (KocuHycam) ?

[I. IPUMEPBI U 3AJJAYM JIUIST AYIUTOPHOM PABOTHI
21.1. Paznoxxute QyHKIHIO Y = x° B untepBaie (0; 7) B psll CHHYCOB.
21.2. Paznoxwute ¢pyHkimo Y =C0SaX (a— uenoe uncio) B uarepsaie (0; 77) B psiJ CHHYCOB.

21.3. Paznoxure dynxmmo Y = X(7 —X) B pax cumyco B muTepsane (0; 7). Vcrmome3oBats
HOJIy‘-IGHHBIfI pe3yiabTar JJIA HaXOXIACHUA CYMMBI YUCJIIOBOTI'O paaa

_qyn-1
R e

——+ +... +
F 5 7 (2n-1)°
1. SAJAHUA JJIA CAMOCTOSTEJIbHOU PABOTBI

T X
21.4. PaznoxxuTe B psij 1O CUHycaM (QyHKIHIO Y = 172 B unTepBaie (0; 7).

T X
21.5. Paznosxute B psja o KocunycaM Gpynknuio Y =— —— B untepsaie (0; 7).

4 2

21.6. Pasnosxure gynkuuio Y = ChX B unteppane (0; ) B pag KOCUHYCOB M B PsiJ| CHHYCOB.

IIpakTHyeckoe 3ansaTHE 22. «Psig @ypbe 110 NPOU3BOJIbLHON OPTOrOHAILHOM CHCTEMe
byHkuumiin»
|. Koumponvnwle onpocul u 3a0anus.
1. Jaiite onpenenenue psana Oypre 1Mo MPOU3BOJIBHONW OPTOTOHATBLHON Ha [a, b] cucreMe (PyHKIIHH.

2. Kakoli psi Ha3pIBAETCSl TPUTOHOMETPHUUECKHUM psiioM Dypre obmiero Buaa?
3. CdopmynupyiTe AOCTaTOYHBIE YCJIOBHS  CXOAMMOCTH (PaBHOMEPHOH  CXOJMMOCTH)
TPUTOHOMETPHYECKOTO psiia 00IIero BUAA.

|I. IPUMEPHI 11 3AJTAUN [J151 AYJIMTOPHOM PABOTBHI

. 1, ecwu xe[-10),
22.1. Paznoxute B TpuronoMmerpudeckuii psaa ®ypoe dpynkimio f(X) =
X, ecmu X e (0,1].

22.2. Paznoxxute B TpuroHomeTpudeckuii psa ®ypee pynkiuo g(x) = %, eciu X €0, 27].

I X, ecmu X € (0, I—],
22.3. Paznoxwute B psa @ypee 1o kocunycam ¢pyHknuto f (X) = | 2
0, ecmwu XE(E’I)' | >0.

1. 3BAJAHUA IJIA CAMOCTOSTEJIbLHOM PABOTbBI
0, ecmu xe(=2,0),

22.4. Paznoxute B TpuroHomerpudeckuii psin @ypee pynkiuo f(x) =
2, ecmu Xe(0,2).

0, ecmu x e (0, l],

22.5. Paznoxwute B psg @ypee no kocunycam GyHkuio ((X) = 2 |

X——, ecw Xe[=,1), 1>0.
2 2

X, ecmu X € [0, IE)’
22.6. Paznoxwure B psa @ypwe o cunycam pynkuuo f(X) = |
| —x, eCJque[E,I], | >0.



IIpakTnyeckoe 3ausTue 23. «00630pHoOE 3aHATHE N0 TPUTOHOMETPUYECKHUM PsiiaM
Dypbe»
|. Konmponvnwle 6onpocul u 3a0anus.
1. IIpu u3yueHUH KaKuX KJIaccOB (DYHKIMH BO3HHMKAET HEOOXOJUMOCTh B HCIOJIH30BAHUU
TPUTOHOMETPHUYECKUX psioB Dypre?
2. KakoBbl JIOCTaTOYHBIC YCIOBUS TOTO, YTO TPUTOHOMETpUYeCKHil psg DPypbe (yHKIUU

f(x) cxomurcst B Touke X, €[—, 7], npudem Tak, uro cymma sroro psma S(X,) paBHsercs

3HAYECHHMIO JJAHHOU (QYyHKUMH B TOUKE X, ?

3.  Cdopmynupyiite m0oCTaTOUYHBIE YCIOBHUS PAaBHOMEPHOH CXOJMMOCTH  OOIIEro
TpuroHomerpuueckoro psaa dypwe Gpynxuun f(x) Ha orpeske [—1,1].

II. IPUMEPBI U 3AJIAUM U151 AYJIUTOPHOM PABOThI

/v
23.1 Paznoxute QYHKIUIO y:|cos X| B pax Dypee B mpoMexyTke [——, E] Hcnonb3oBath

2

- 1
HOJ'Iy‘-IGHHBIfI PE3YILTAT AJIA HAXOXKACHUA CYMMbBI HUCJIOBOI'O psaaa Z

“~An® -1

23.2. Pasnoxuts ¢ynxuuio Y =ax+b, rae a u b—nocrosunsie, B npomexyrke [0; 1] B pan
CHHYCOB.

23.3. Pasnoxute dyskmmo Y = ShX B mpomexyrke [—7, 7].

1. 3SAJAHUA JIA CAMOCTOSTEJbHOI PABOTHI
23.4. Paznoxute GpyHKuuo0 Y = |sin X| B pax Pypbe B IpomexyTke [—77, 77].
—X-=1 npuxe[-10),
23.5. Pasnoxure B psg Dypre pynkmuro f(X) =<0 npu x =0,
—-X+1 npu xe(0,1].

X
23.6. Paznosxute B psiji o KocuHycaM QyHKIu0 Y = E B pomexytke [0, 2].

IIpakTnyeckoe 3ausitue 24. «kKoHTposbHas padora»
Oo0pa3zen BapuaHTa NMCLMEHHOT0 3aIaHUS
24.1. Jlokaxxute, 9TO Ps Z—n CXOAMTCSA, U HAMIUTE ero CyMMYy.

n=1

24.2. Vcnionb3ys cBOMCTBa apu(pMETHUECKHUX OTIEepaIvii HaJl CXOAALIUMUCS psiiaMHu,

YCTaHOBUTE CXOIUMOCTD psiaa i (_]_)'”1 + L
n=1 \/ﬁ n’ .

24.3. Paznoxute ¢QyHkuuoo Y =(X—tgx)COSX B OKpeCTHOCTH TOUYkH X = 0, MoJb3ysch
Gopmynamu pasnoxkenus B psag Maknopena ¢pynkuuii €, cosX, sinx, In(1+x), @+x)" , rzme
M — nr000€e AEHCTBUTEIHHOE YHCIIO.

“Carctg x
24.4. Beraucnute ¢ TouHocThio 10 0,001 mHTErpan I X

0

dx




—-X npu -z <X<0,

24.5. Pasnoxute pynkmmio 1 (X) =1 x2 B TPUTOHOMETPUUYECKHUI psiJ
— mpu O<x<rx
V4
®dypbe Ha oTpeske [-7, 7).
4 cemectp

3angarus JICKIIMOHHOI'0 THIIA

Jlekuun 1-4 «®yHKIIUM HeCKOJIbKHMX NepeMeHHBbIX. [Ipenesn u HenmpepbIBHOCTBY : IOHATHE
N -MEpPHOro €BKJINA0BA MpocTpaHcTBa. OTKPBITHE U 3aMKHYThle MHOXecTBa. IloHsitue obmacT.
OYHKIIMM HECKOJIbKMX IepeMeHHbIX. I'paduk M JTUHUM YpOBHA (QYHKIMHM JABYX INE€PEMEHHBIX.
[Ipenen u HenpepbIBHOCTH (PYHKIMIT HECKOJIBKUX MEPEMEHHBIX.

Jlekuuu 5-9 «YactHple mpou3Boanble U AupdepeHuHpyeMocTh PYHKIMI HECKOJIbKHX
nepeMeHHbIX». MOHATHE YAaCTHBIX MPOU3BOIHBIX, AU(PepeHInpyeMocTb (QYHKIUN HECKOJIbKUX
MepeMeHHbIX, nuddepeHnrpoBanre  CIOXKHOW  (YHKIUM, YaCTHbIE MTPOU3BOJHBIE U
muddepeHnransl  BRICIIUX TOPAIKOB, (opmyna Teinopa, HesBHble (QYHKUHH, 3KCTPEMYMBI
(GYHKIMM 1BYX TEPEMEHHBIX.

Jlekuuu 10-12 «/IBoiiHble U TpPoiiHbIe MHTErPAJIb». TIOHATHE TBOMHOTO MHTErpayia U €ro
OCHOBHbIE CBOIcTBa. BpluncieHue ABONWHBIX WHTErpajoB u (opmyla 3aMeHbl NEPEMEHHBIX B
JBOMHOM HWHTETpajie, NOHITHE TPOWHBIX HWHTErPajoB, MPUIOKEHUS JBOMHBIX W TPOMHBIX
HHTETPaJIoB.

Jlekmmun 13-16 «KpuBojimHeiiHble HMHTErpajbl MW HUX NPHJIOKEHHS». TIOHATHE
KPUBOJIMHEWHOTO MHTETpajga BTOPOTO poJa M CHOCOObl €ro BbIUUCICHHS. KpuBOIWHEHHBIN
MHTETpaJ BTOPOTO POJa MO 3aMKHYTOMY KOHTYpYy U (opmyna I'puHa, yciaoBHs HE3aBHCUMOCTH
KPUBOJIMHEWHOIO MHTETpalla BTOPOrO poJa OT IIyTH MHTErpupoBaHus. [IoHATHE KpHBOIMHEWHOTO
MHTErpaa MepBoOro poJia U €ro CBA3b ¢ KPUBOJIMHENHBIM MHTETPAJIOM BTOPOro poaa. ITpuimoxenus
KPUBOJIMHEHWHBIX UHTETPAJIOB.

IlnaHbl M cofepsKaHue MPAKTHYECKUX 3aHATHI B 4 ceMecTpe U3JI0KeHO0 YueOHOM mocoou [6].

CamocrosiTesibHasi padora
3agaHus Ui CaMOCTOATEJIBHONW paboThl MPUBOAATCS B IUIAHAX MPAKTHUUYECKUX 3aHATHH.

6. Kpurepuu onieHuBaHus pe3yibTATOB OCBOEHHUS TUCHUILIUHBI (MOTYJIs1)

6.1. OueHo4HbIE CPEeACTBA U KPUTEPUH OLIEHMBAHUA I TEKylIel aTTecTalun

Tekymas aTTectanus OCYIIECTBISETCS Ha KaXJIOM IMPAKTUYECKOM 3aHATUU B IPOLIECCe
(GpOHTaNBHOTO OMpPOCa, BHINOTHEHUS 3a/laHui Ui ayJUTOPHOM paboThl, B Mpoliecce MPOBEPKHU
JOMAIlTHEl caMOCTOSITETbHOU PabOTHI.

C OCJIBIO HH(b(bepeHHHaHHH YPOBHA TOATOTOBKU 6aKaJ'IaBpOB n i1 JIMKBHUAAIIHMH
HMCIOIIUXCA MpU  HU3YUYCHUHU  JHUCHUIIINHBI 3aJI0JDKEHHOCTEH CTYACHTaAM  IIpCIaratoTcsa
HHAUBUAYAJIBHBIC AOUAAKTUYCCKUC 3aJdHUSA U JOMAIIHUC pa60TBI, KOTOPLIC BBIIIOJHAKTCA B
mponecce BHeayHHTOPHOﬁ pa6OTBI " CAAKOTCA Ha IMPOBEPKY NPCIIOJaBaTCIIHO.

HpOBeI[eHI/IC TCKYHICTO KOHTPOJIA OCYIICCTBIISICTCA TAKIKE IOCPCACTBOM IMPOBCACHUA
AYJAUTOPHBIX KOHTPOJIBHBIX pa60T " PAa3HOYPOBHCBBIX CaMOCTOATCIIbHBIX pa60T.

OueHoYHBIE CPeCTBA
. KoHTpoabHble Bompochbl /Ui TPOBEPKH TeOpPeTHYECKOH MOATOTOBKH K
NPAKTHYECKOMY 3aHATHIO.
[lepedyeHb BOMPOCOB MPUBOIUTCS B IIaHAX MPAKTUUYECKUX 3aHATHH.



KpnTeplm OLICHKH OTBECTa HA TeopeaneCRm‘/i BOIIPOC

[Toka3zarens Komunuectso

Oaj10B

1) ITonHoTa M TIIyOMHA 0TBETA (YCBOSHHBIE TEOPHH, MOHATHS, (DAaKTHI U TIp.) 1

2) Co3HaTenpbHOCTh OTBETA (IOHMMAaHUE U3J1araéMoro Marepuaa) 1

3) Jlormka  wu3jOXKeHUs ~ Marepuasa  (YMEHUE  CTPOMUTHb  LIEJIOCTHBIH,

MOCJIEIOBATEIIbHBIIN pacckas, rpaMOTHO M0JIb30BaThCS CIIELIMAIbHOMN 1

TEPMHUHOJIOTHEH)

4) YMeHue NMPUBOJUTH NPUMEPHI MCIOJIB30BAHUS OMUCAHHBIX SBICHHUHA, TEOPUN H 1

YCTPOHCTB

5) MHcnonp3oBaHue Tpu TMOATOTOBKE OTBETA HAa BOINPOC JOTOJHUTEIBHBIX 05

WCTOYHUKOB MH(POPMAIIUU :

6) Hanmmume KOHCIIEKTa OTBETa Ha BOIPOC 0,5

Wrorosas (cymmapHasi) olieHKa Max - 5

Il. 3apanus nJs caMocTOATENbHON PadoThI.

HepequL MPAKTUYCCKUX 3az[aH1/1171 JUIA CaMOCTOSATCIbHOM pa60T51 MNPpUBOJUTCA B IIJIaHAX

MPAKTUYECKUX 3aHATHUH.

Kpurepun onieHnBaHus BHINNOJTHEHUS 3aJaHUH JI CAMOCTOSITEJIbHOM PadoThI

[Tokazarens KomnuecTtso
0ayIoB
1) [losHOTA M TITyOMHA M3JI0KEHHS OTBETa (YCBOCHHbBIE TEOPHUU, OHSTHSA, (PAKThI) 1
2) Jloruka u3noxeHus: MmaTepuana 1
3) Ilpumepbl UCIMOJIB30BAHUS OIMCAHHBIX SIBJICHUH, TEOpPUH M YCTPOWCTB Ha 1
MIPaKTHKE
4) Hcnonp3oBaHue TMpH TMOATOTOBKE OTBETa Ha BONPOC JOMOJHUTEIbHBIX 1
VCTOYHUKOB MHGOpMAIIUU
5) Odopmuenue paboOThI 1
Hroroas (cymMapHas) orieHKa Max - 5
I11. KonTpo/ibHbIe padoThI MO JMCHHUILINHE.
[IpoBeneHue TeKyIIEro KOHTPOJS OCYIIECTBIAETCS TaKKe MOCPEICTBOM IPOBEICHUS

ayTUTOPHBIX MUCbMEHHBIX KOHTPOJBHBIX paboT (J1Ba pa3a B TeueHUE ceMecTpa Ha 1 Kypce U oJuH

pa3 B ceMecTp Ha 2 Kypce).
1 cemectp
O0paserr KOHTPOAbHOU paboThl Nel

1. HOK&)KI/ITC, YTO 4YHCJIO \/g HppalMOHAJIbHOC.

. 3n* -n+1
2. a) Haiigure npezaen mocieaoBaTeIbHOCTH y — > — 17—,
2n® +n+2
x? -1
0) Beruncnute npeaen Iimzi .
-1 X —4X+3
. 2%, ecmux<0
3. Hccnenyiite QyHKIHIO HA HETIPEPHIBHOCTD: f(x)=1"" :
X+1, eciu Xx=0.
Kputepuu orieHMBaHus KOHTPOIBHOU PabOThI
1. Hopwmbl onieHuBanus paboThI
Noen/m | CrpykTypHas 4acTh KOHTPOJIHHOU pabOTHI KonmyectBo 6ayios (*)

1 [IpaBUIbHO peanu3oBaH KaXIbIH METOA 1 6amn

perieHus




(*) BosmoskHa rpaganus B 0,25 6aa.
2. Ilxama oneHUBaHUs pabOTHI:

/1 Ornenka KonuuectBo 6amios
1 | Ornuuno 3,75-4
2 | Xoporiio 2,75-3,5
3 | YooBneTBopuTEIHEHO 2-2,5
4 | HeynoBJIeTBOPHUTEIHHO MeHee 2

OOpazerr KOHTPOJIbHOM paboTsl Ne 2

1. Haiigute npou3BOJHYIO TPETHErO MOPsIKA JUIs QYHKIHMHU y = |n(X +1) -

2. Bwruucnure npenen IimM-
x>l Ctg X

3. N3 Bcex mNpsAMOYrojbHUKOB IepUMeTpa [) HaiauTe TOT, KOTOPBI HMMEeT HauOOJIBIIYIO

miomiaab.

4. HUccnemyiTe QyHKIHUIO Y = X + 1 U TIOCTpOMTE ee rpaduk.
X

Kpurepun oneHnBanmnsg KOHTPOJILHONH PaOOTEI
1. Hopwmsl onienuBanust paboThl

Nen/n | CrpykTypHas 4acTh KOHTPOJIbHON pabOThI KosnuectBo 6ayuios (*)

1 [IpaBunpHO peanu3oBaH KaXKIbld METOJ 1 Oamn

pemieHus (mocneanss 3aaa4ya — 2 Oana)

(*) Bo3moskHa rpagarnus B 0,25 Gasia.
2. Ikana oreHuBaHus PabOTHI:

/1 OreHka KommmuectBo 0amios
1 | OmmuHO 4,75-5
2 | Xopomio 3,75-4,5
3 | YaoBieTBopuTEIHHO 3-3,5
4 | HeynoBIEeTBOPUTEIHLHO MeHee 3
2 cemecTp
Oo0pasel KOHTPOJILHOK padoThl Ne 1

1

1. Haiigute nepBooOpasHyr0 (GYHKIUH f(x)=
1+x

5> €CIH ee rpaduKk MOPOXOJIUT Yepe3 TOUKY

A 27).
2. BLI‘II/ICJ'II/ITC HeOHpeL[eJ'IéHHLIe I/IHTerpaJ'IBI'

a)f(s 3x)3’ )f VE—dx—x2 xz’ )I

xdx
3+ 5cosx r)-[(x +1)2x-1)x? -1

Kpurepuu orieHHBaHUS KOHTPOJBHON PabOThI
1. Hopwmbl ouieHuBaHust pabOTHI

Nen/m | CrpykTypHas 4acTh KOHTPOJIHHON pabOTHI KosnuectBo 6amios (*)

1 [IpaBUIBbHO peanu3oBaH KaXIbIH METOA 1 6amn

penieHus

(*) Bo3moskna rpamamus B 0,25; 0,5; 0,75 6anna.
2. lllkana oreHMBaHUs pabOTHI:
n/n OrneHka
1 | Otauuno
2 | Xopomio

KonnuectBo 6annos
4,75-5
3,75-4,5




w

Y 10BIIETBOPUTEITHLHO 3-3,5
4 | HeynoBIeTBOPUTEIHHO MeHee 3

O06pazen KOHTPOJIEHOU PaboThl Ne 2
1. Brruucinure 006EM TeNa, TOTYYa€MOr0 MPU BpaIIeHUH BOKPYT ocu OX GUTYpHI, OTpaHUYCHHON

o 2
rpadukamu QyHkmuii Y = X" u Y =+/X.
Boruncnuth miomans GUrypbl, orpaHu4eHHON JIMHUEH p = sin 2¢;
3. Bpraucnuts paboty, KOTOPYIO HaJ0 3aTPaTHTh, YTOOBI PACTAHYTh NPYKUHY Ha 6 CM, €CIIH CHJIa
1 H pactsrusaer e€ Ha 1 cm.

Kpurepuu oneHnBannsg KOHTPOJILHONH PaOOTEI
1. Hopwmsl onieHnBanus paboThI

N

Nen/m | CrpykrypHasi 4aCThb KOHTPOJIbHON pabOTHI KosnuectBo 6ayuios (*)
1 Pemrena oHa 3amaua 0-3
2 Perens! n1Be 3a1a4n 0-4
3 Pemiens! Tpu 3anaun 0-5

(*) Bosmoskna rpamganus B 0,25; 0,5; 0,75 Gana.
2. IlIxama oreHUBaHUS PaOOTHI:

n/m O1enka KomnnyectBo Oamios
1 | OmmuHO 4.5-5
2 | Xopomio 3,5-4
3 | YnoBneTBopuTEIHEHO 2,5-3
4 | HeynoBIeTBOPUTEIHHO MeHee 2,5
3 cemectp

O0Opaser KOHTPOJIBHON pPaboThI

0
n .
1. JlokasaTsb, 4TO psn Zz—n CXOJIUTCS, U HAWTH €T0 CYMMY.

n=1

0 2n + n2
2. MccnenoBarh Ha CXOIUMOCTD PST Z (- 3n— )
el +Nn

3. HUcnonw3ys cBoiicTBa apu(METHUECKHX OINEpaluidl HaJ CXOAALIUMUCS pSAIaMH, YCTaHOBUTE

0 (_1) n+l 1
CXOOAUMOCTD psAalda Z T + F .
n

n=1
. . (2+cosx 3
4. Tlonb3ysck paznoxeHuem QpyHkuuu B psag Telnopa, BHIYUCIUTh |IrT?) 7|
-0 X’sinx X

—-X mpu -z <X<Z0,

5. Paznoxure ¢ynknuio (X)) =1 x2 B TpUroHoMeTpuueckuii psag Pypre Ha
— mpu O<x<~rx
V4

otpeske [-7, 7).
Kpurepuu orieHHBaHUS KOHTPOJBHON PabOThI
1. Hopwmbl ouieHuBaHust pabOTHI

Neni/m | CTpyKTypHas 4acTb KOHTPOJIbHOM pabOThI KonuyectBo 6amios (*)
1 [IpaBUaBbHO peanu3oBaH KaXIbIH METOA 1 6amn
peneHus

(*) BosmoskHa rpamganus B 0,25 6ana.
2. Illkana oneHMBaHUs PabOTHI:
‘ n/m ‘ Orenka | Konuuectso 6annos




1 | Ornuuno 4,75-5

2 | Xopomio 3,75-4,5

3 | YaoBneTBopuTEIHLHO 3-3,5

4 | HeynoBieTBOPUTEIHHO MeHee 3
4 cemecTtp

O0pasel KOHTPOJBHON paboThI

1. Haiin u 1306pasuth o6nacts onpenesenns gyuxumn (X, y) = v1- x> +4/y2 —1.
2. Haittn XILT@((XZ + yz)e‘(“y)).
Y>too
3. Sensercs ymm dymxuus  f(X,y)=3x>+Yy° mupdepennmpyemoii B Touke O(0;0)? Otser
000CHOBATB.
4. ViccnesoBath Ha skcTpeMyM dyrkmuio U = x* —2xy +4y° .

5. BBIYMCIUTH IBOMHOW HHTErpal

”(X +y?)dxdy mo o6nacti D, orpaHHUeHHOIT KPHBBIMH Y = X U y= N
D
6. BeuncnuTe KpUBOJIMHENHBIN HHTET Al §(X + y)dx —(x—y)dy,
L

2 2
X
rae L —osnoune — + Z—Z =1, npumenus popmyny I'puna.
a

Kpurepuu oneHnBanmns KOHTPOJILHONH paOOTEI
1. Hopwmsl orieHUBaHUs pabOTHI

Nom/m | CrpykTypHas 4acTb KOHTPOJIBHOM pabOThHI KonmuectBo 6amios (*)
1 [IpaBubHO peanu30BaH KaKIbIH METO 1 Oamn
pereHus

(*) Bosmoskna rpagamnus B 0,25 6aa.
2. Ikaina oreHuBaHus PabOTHI:

n/m OreHka KonmmuectBo 0ayuioB
1 | OmmuHO 5,75-6
2 | Xopomio 4,75-5,5
3 | YaoBieTBopuTEIHHO 3-45
4 | HeynoBiieTBOPUTEIHHO MeHee 3

6.2. OueHoYHbIE CPEeACTBA U KPUTEPUH OLEHMBAHUSA I IPOMEKYTOYHON aTTeCTAllul

[IpomexyTouHas aTTecTalus OCYIIECTBIAETCSA MOCPEACTBOM MIPOBEICHUS dK3aMeHa B 1, 2, 3

u 4 cemecTpax.
Bomnpocs! 11 TOATOTOBKH K 3K3aMeHy M 00pa3ibl IK3aMEHAIMOHHBIX 3aJaHU .
1 cemectp
Bomnpockl k 3k3aMeHy

MHO3K€eCTBO palMOHAJIBHBIX YACEN U UX OCHOBHBIE CBOKCTBA.
JlericTBUTENbHBIC YHCIIAa 1 KX OCHOBHBIE CBOMCTBA.
OrpaHnyeHHbIE U HEOTPAaHUYEHHbIE MHOXKECTBA. [ paHN 1 TOUHBIE TPAHU MHOKECTB.
Moynb IEMCTBUTENBHOTO YUCIIA U €0 CBOMCTBA.
[lonatue wyucnoBOW mociaeaoBaTeNbHOCTH. OrpaHUYEHHbIE U HEOTPAHWYEHHBIE YHCIIOBBIC
MOCJIEI0BATEIBHOCTH. MOHOTOHHBIE NOCIE0BATENBHOCTH. [IpuMepsl.
beckoHeuHo Mable NOCIeI0BaTEILHOCTH U UX CBOMCTRA.

orwnPE

o



8.
9.

10.
11.
12.
13.
14.
15.
16.

17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.

32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45,
46.

47.
48.

BeckoneuHo Gombiue nmocieaoBaTeabHOCTH. CBsI3b MEXKAY OECKOHEYHO MAIBIMHU U OECKOHEUHO
OO0JIBIIMMH TIOCTIEIOBATEIBHOCTSIMHU.
[TonsTue npenena nocnenoBaTeabHOCTH. [IpU3HaK mpenena nocie0BaTeIbHOCTH.
CBolicTBa CXOASIIMXCS TOCIEI0BATEIBHOCTEN.
[IpenenbHbll IEpEX0]] B HEPABEHCTBAX.
CxoMMOCTh MOHOTOHHBIX TIOCIIEIOBATEIbHOCTEH. Yncio €.
Teopema 0 BIOXKEHHBIX CTATUBAIOIINXCS OTpE3Kax.
[TonsTie noanocnenoarenpbHocTy. IIpenen nocienoBaTeaIbHOCTH U OANOCIEA0BATEIBHOCTH.
Teopema bousbiiano-Beitepirpacca.
[TonsiTne pyHnamenTaapHON nocnenoBatensHocTy. Kputepuit Kommm.
[Monsitne ¢ynkumm oaHoil mepemenHoil. CmocoObl 3amanus QyHKIUH. OTrpaHUYEeHHBIE H
HeorpaHuueHHble PyHKIUU. MOHOTOHHBIE (DYHKIIUH.
[Ipenen pyHkunu B TOUKe. DKBUBAJIEHTHOCTH oNpeaeneHui npeaena Gynkunu no Kommu u no
I'eitne.
CaoiicTBa ipenena (yHKIUUA B TOUYKE.
[Ipenen pyHkunn Ha GECKOHEYHOCTH.
[IepBblit 3aMedaTenbHbIN IPEIe.
beckoneuno maneie ¢pynkmuu. [Ipusnak npenena ynkmuu. CpaBHeHHE 0ECKOHEUHO MaJIbIX.
Bropoit 3aMeuaTenbHbIi peaen.
HenpepriBHOCTH (DyHKITNH B TOUKE.
CpoiicTBa (h)yHKIIMIA, HEMTPEPHIBHBIX B TOUKE.
OpHocropoHHMe npenensl GyHKIUK B ToUKe. [Ipumepsr.
Touku paspbiBa GYyHKINU U UX KJIacCUPUKALUS.
[Tonsarue obpatHo#t (yHKIMK. CyIIECTBOBAHUE U HEMTPEPHIBHOCTHh 00paTHOM (DYHKITHH.
[TepBas u BTOpast Teopemsl bonbriano-Komm.
ITepBas Teopema Beliepmtpacca.
Bropas Teopema Beiiepurpacca.
[Tonsatue mnpousBogaHor ¢yHKIMU. CBA3b MEXAY CYIIECTBOBAHHEM TPOU3BOJHON U
HEIMPEPBIBHOCTHIO.
[IpaBusa BEIYMCIIEHHS IPOU3BOIHBIX.
[IpousBonas cinoxxuolt pynkiuu. [Ipumepst. Jlorapudmudeckas npousBogHAS.
[IpousBoanas oopatHo#t ¢pyHKIMU. [Ipumepsl.
[Tonsarue muddepeHuupyemMocT GyHKIIHH.
[lonstne pmuddepennuana u  ero MNpUMEHEHHE B  MPUONMIKEHHBIX  BBIYHCICHUSX.
HNuBapuanTHOCTH hopMBbI TepBoro nuddepennmana.
[IpousBoubie U AuddepeHuanb BEICuX nopsakos. @opmyna Jleitbuuna.
Teopema ®epma. Teopema Poiws.
Teopema Jlarpanxa. Teopema Komu.
IIpaBuna Jlonurans. [Ipumepsl.
®opmyna Telnopa anst GyHKIMH OJHON IEPEMEHHOI.
[Tpu3nak nmoctosHCTBA GYHKIIUU.
HccnenoBanue GpyHKIMN HAa MOHOTOHHOCTb.
HccnenoBanue GpyHKINN Ha SKCTPEMYM.
AJTOPUTM OTHICKaHHUs HaHOOJIBIIEro ¥ HAUMEHbIIETo 3HaYeHU (yHKIMH Ha oTpeske. [Ipumep.
Hanpasnenue BeinykiocTu rpaduka QyHKuuu. JlocTaToyHOe YCIOBHE BBIMYKIOCTH rpaduka
GyHKIHH.
Touku neperu6a rpaduxa Gpynkuuu. JlocraTouHsle yCIoBHUs TOUEK Ieperuoa.
AcumntoTsl rpaduka GyHKIUH.
O6pa3zel1 s5K3aMeHaIMOHHOTO 331aHUs

1. ITpon3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX M FUIEPOOTUUECKUX (QYHKIIUH.

2.

[Ipenen wuwcnmoBoil mocnenoBarenbHOCTH (ompenenenue). CBoHCTBa mpesena YUCIOBON

IOCJICA0BATCIIBHOCTH (C J0Ka3aTCJIbCTBOM HeO6XO,Z[I/IMOTO YCJIIOBUA CXOIII/IMOCTI/I).



3. Haiitu oGnactu onpenencHust GyHKIUI:

Q) F(=5 7 —

3x-1 1;6) F(x) = X+9

3

3X —-x

. 2-
B) f(x)=Ig(2x? —6x);r) f(X)=arcsmTX.

4. BBIYHCIIUTD MPEEIIbI:

an—1\""* X3 — 64
im (n—vn?>+2n) .6 lim| ——=| ., lim — 2"
a) n—)oo( ), 6) naoo(4n+5j i B) X—4 2X2

r) lim

—x—28'
1-cos4x
x>z arctg? (sin X)

e%,x<Q

5. UccnenoBath (hYHKITMIO HA HEMPEPHIBHOCTH: F(x)=11-x0=<x<1,

1

—, x>1.
1-x

Kpurepnn onieHMBaHKS OTBETA HA DK3aMCHE

1. Hopwmsl olileHMBaHus OTBETA

Nen/mt CrtpykTypHas yacTh Ouiera KonnuectBo 6amion

1 [TpaBUIIbHBIN OTBET HA BOIIPOC 1 Gamn

(*) Bo3moskna rpamanus B 0,25, 0,5 u 0,75 6amna.
2. lkana oreHuBaHMs pabOTHI:

8.
9.

/1 OreHka KommmuectBo 0ayioB
1 | OmmuHO 4,75-5
2 | Xopomio 3,75-4,5
3 | YaoBieTBopuTEIHHO 3-3,5
4 | HeynoBiIeTBOPUTEIHLHO MeHee 3
2 cemMecTp

Bonpocsl k 3x3aMeny
[Tonatue mnepBooOpa3HOil (yHKIMM OJHOW TEpEeMEHHOW (ompeneieHue, MPUMEpHI,
JI0Ka3aTeIbCTBO TEOPEMBI O CTPYKTYpE MHOXKECTBA IIEPBOOOPA3HBIX).
[lonsitue HeomnpenenéHHoro wuHTerpana. CBoiicTBa HeonpenenéHHOro MHTerpana (c
JI0Ka3aTeIbCTBOM T€OPEMbI 00 HHTETPUPOBAHUY AITreOpanuecKoil CyMMbl (QYHKITHI).
Tabnuua HeonpeaenEHHbIX HHTErpanoB. [IpuMepsl npuMeHeHus.
HenocpencrBenHoe nHTErpupoBaHue (IOHATHE, TPUEMBI, IPUMEPBHI).
Mertoa 3aMeHbl NEPEMEHHON B HEOIpedeNéHHOM MHTerpaje (IOHATHE, TOK-BO TEOPEMBI,
IPUMEPBHI).
MeTtoa MHTErpUpOBAaHHS MO YAacTAM B HEONpPENENEHHOM MHTerpaie (JI0K-BO TEOPEMBI,
CTaHJAPTHBIE CUTYALIUH, IPUMEDHI).
[Tonstue paunonanbHoM pyHkuMU. VMHTErprpoBaHue MPOCTEHIINX palMOHAIBHBIX ApoOeit
(onpenenenus, BIBOJ (GopMyII, IPUMEPHI).
WHTerpupoBanue paiMoHaIbHBIX Jpo0eit 001ero Buja (aaropuTMbl, IPUMEpBI).
WHTerpupoBanue TPUTOHOMETPUYECKUX (YHKUMNA. YHUBEpcalbHas TPUTOHOMETpHUYECKas
MOJICTAaHOBKA (BBIBOJI (POPMYJI, IPUMEPHI).

10. [Tpuémbl HHTETPUPOBAHUS TPUTOHOMETPHUECKUX (PYHKIUH (YacTHBIE CIIyyau, IPUMEPHI).
11. WnrterpupoBaHue JpoOHO-THHEHHBIX HPPALIMOHATIBHOCTEH (BU/IBI ITOICTAHOBOK, IPUMEPHI).



12

13.
14.

15.
16.
17.
18.
19.
20.

21.
22.

23.
24,
25.
26.
27.
28.

29.
30.

31.

32.

33.
34.

35.

36.
37.

38

39.
40.

=

. HTerpupoBanue OMHOMUAJIBHBIX Qg depeHanon (ompenenenue, ciydau

UHTETPUPOBAHUS B KOHEUHOM BHUJIE, IPUMEPHI).

WHTerpupoBanue KBaJpaTUYHbIX UppanoHanbHocTel. [logcranoBku Diinepa.

[Tpuémbl MHTErpUpPOBaHMS KBAPATUYHBIX UPPALMOHAILHOCTEN (IIOHATHE, YACTHBIE CIIydaH,

IIPUMEPBHI).

[loHATHE ONpEneNEHHOrO0 HHTErpana, €ro IE€OMETPUYECKHH M MEXaHWYECKHMH CMBICI.

[Ipumepsbl BeIUUCIIEHUS ONPEAEIEHHOTO HHTErpala Mo ONpPEEIECHHUIO.

Heo0xoanmoe yciioBre HHTEIpUPYyeMOCTH (DYHKIIMU OJTHOW TIEPEMEHHOM (C TOK-BOM).
Kpurepwuii nuHTErprpYyeMOCTH (QYHKIIMH OJHOM MEPEMEHHOH (C T0K-BOM).

Knaccsl unTerpupyeMbIx pyHKINH.

CBoiicTBa onpeesi€HHOro HHTETpaia (C JOK-BOM HHTETPUPYEMOCTHA CYMMBI M Pa3HOCTH).
CpoiicTBa omnpenenaéHHOro HHTerpaia (C JOK-BOM aJJUTUBHOCTH, T€OMETPUYECKUI CMBICI

CBOMCTBA).

CBoiicTBa omnpeeI€HHOTo HHTETpaia (C JOK-BOM T€OPEMBI 00 OIIEHKE MOIYJISI HHTErpasa).
CBoiicTBa omnpenen€éHHOro HHTErpaiia (C JIOK-BOM TeopeMbl 00 OIICHKE HHTErpana,

Tr€OMETPUYECKUN CMBICIT CBOMCTBA).

CpoiicTBa OmIpeNeNnéHHOr0 HHTerpaia (C JOK-BOM TEOPEMBI O CpEJHEM 3HA4YCHHH,

reoMeTpuyecKas HHTEpIpeTaIys).

Wurerpan ¢ nepemeHHbIM BepxHUM mpeaenoMm. dopmyna Herotona-Jleitbuuna (10x-Bo,

MIpUMepbI IPUMEHEHHUS ).

3aMeHa NepeMeHHOH B OINpeIeIEHHOM UHTerpaie (I0K-BO TEOPEMBbI, IPUMEPBI).
WHuTerpupoBanue Mo 4acTsIM B OIPEIeIEHHOM HHTErpaie (JOK-BO TEOPEMBI, IPUMEPHI).
[TonsiTre kBagpupyemMocTu miockoi gurypsl. [Inomans kBagpupyemMoil GUrypsi.

[Inomane KpUBONMMHEWHOW Tpameuud (MOHSATHE KPUBOJWHEWHOW Tpamenuu, JI0K-BO

TEOPEMBI, IPUMED).

[Tnomane Mpou3BOILHON IIOCKOH (HUTYPHI (POPMYITBI, TPUMEDPHI).

[ToHnaTHE TOJAPHBIX KOOPJAWMHAT, KPUBOJWHEHWHBIM CEKTOp W ero miomans (hopmyina,
MIPUMEPBHI).

Borunicnenue UIMHBI Iy IJIOCKOW KPUBOM (MOHSATHE CHPAMIISIEMOCTH, (OPMYJIBI,
MIPUMEPBHI).

[Tonsitue kybupyemoctu u o0béma. OOBEM Tena C 3aJaHHBIM IONEPEYHBIM CEUYECHUEM
(mocraHoBKa 3aa4uu, GopMyiia, IpuMep).
O06bEm Tena BpamieHus (GopMyIbl, TPUMEPHI).
Boruncnenue miomaad MOBEPXHOCTH BpallleHUsl (OIpenesieHue IUIOMAAn MOBEPXHOCTH,
(hopMyJIBI, IPUMEPHI).
Boruncnenue myTy npu OpSMOJMHEMHOM HEPAaBHOMEPHOM JBIKEHUU Tena (MOCTaHOBKA
3amaun, hopmyna, mpumep).
Brruncnenue paboThl IepeMeHHOMN CHITbI (TOCTaHOBKA 3aauu, (hopMyna, IpuMep).
Haxoxaenue neHTpa TsDKECTH IUIOCKOM KpHUBOM U IUIOCKOHM ¢urypsl; Teopemsl [lamma-
I'ynbauna (popMysbl; IPUMEPHI).
. Haxoxnenue nenrpa macc (hopmyna, mpumep).
HecoGcTBenHble uHTErpans! | poaa (treopusi, mpuMepsbl).
Heco6cTBennbie unrerpainsl |l pona (Teopus, npumepsl).

O0pa3zell 5K3aMEHaIIMOHHOTO 3aJIaHUs

Henocpencrsennoe unterpupoBanue. Tabnuiia HeompeaenEHHbIX HHTETPajioB.
®opmyna HetoToHa - JleltOHuIa (C JOKa3aTETBCTBOM).

V4
Beruucnuts:; Ie *cosxdx .
0

Boruncnute miomans GUrypsl, OrpaHUiueHHON JIMHUSMU Y = e M, 2y—-1=0.
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5. MHccnenoBath HECOOCTBEHHBIN HHTETPA HA CXOIUMOCTb: J-ZL .
0 VX~ —2X+3
Kpurepun orieHHBaHUS OTBETA Ha SK3aMEHE
1. Hopwmsl olileHHBaHUs OTBETA
Neri/it CrpykTypHas 4acTh Ouiera KonnuectBo 0amion
1 [IpaBusIbHBIN OTBET Ha BOIIPOC 1 Gasn
(*) Bo3moskna rpaganust B 0,25, 0,5 u 0,75 6amna.
2. lIxama oneHUBaHUS pabOTHI:

/T Onenka KonunuectBo 6amioB
1 | OmimusHo 4,75-5
2 | Xopoiio 3,75-4,5
3 | YioBneTBopuTEIHEHO 3-3,5
4 | HeynoBiieTBOPUTEIHHO MeHee 3
3 cemectp

Bonpocsl k 3x3amMeHy

[TonsiTue yncnoBoro psana. Cxoadmuecs U pacxoadiuecs psaasl. ['eoMeTpudeckuii ps.

OCHOBHBIE CBOMCTBA CXOSIIMXCS YACIOBBIX PSIOB.

Heo6xomumblii mpu3HaKk CXOJMMOCTH YMCIOBOTO psjia. ["apMoHMUecKuit psi.

Kpurepnit cxoqumoctu Komm uncinoBoro psija.

Heo06xomumbliil 1 JOCTaTOYHBINA MPU3HAK CXOAUMOCTH MOJIOKHUTEIbHBIX PSAIOB.

[Ipu3Haku cpaBHEHUS MOJIOKUTEIbHBIX PSAIOB.

[Tpusnak Jlamambepa.

[Tpusznak Komu cXoAMMOCTH MOJI0KUTENBHBIX PAJIOB.

WuTerpanbHblil IpU3HAK CXOAUMOCTH MOJI0KHUTEIbHBIX PAIOB.

0. O0001IEeHHBIN TAPMOHUYECKHUH PSJT U €T0 CXOTUMOCTb.

1. 3nakouepenyromnuecs psaapl. [Ipusnak JleiOnuia.

12. Teopema 06 octaTke psaa JleliOHuIA.

13. AGcosnoTHas U YCIOBHASI CXOJIUMOCTD PSI0B C IPOU3BOJILHBIMU YJICHAMH.

14. TlepecTaHoBKa 4JI€HOB aOCOIIOTHO CXOMASIIETOCs Psa.

15. Teopema Pumana 06 ycioBHO cxoadmuxcs psaax. [Ipumep.

16. ITonstue o pyHKIIMOHATHEHOM psae. O0IacTh CXO0MUMOCTH (PyHKIIMOHANIBHOTO psna. [Tonsarue o
paBHOMEPHOI cxoauMocTu (pyHKIIMOHATBHOTO psifa. [Ipumep.

17. Teopema Beiiepmpacca.

18. HempepbiBHOCTh CyMMBbI (DYHKIIMOHAJIBHOTO psifa.

19. lMounennoe nuHTErpupoBanre GyHKIHMOHATIHLHOTO psija.

20. Ilounennoe nuddepenipoBanue GyHKIHOHATHHOTO Psija.

21. Creniennble psaabl. Teopema AGes.

22. Paquyc ¥ UWHTEpBall CXOOUMOCTU CTemeHHoro psaa. CTpykrypa o00IacTH CXOJAWMOCTH
CTETIEHHBIX PS/IOB.

23. OCHOBHBIE CBOMCTBA CTETIEHHBIX PSIIOB.

24. Paznoxxenue pyHkuuu B creneHHol psaj. Psan Teitnopa.

25. YcnoBus cxoauMocTH psaoB Teinopa.

26. Pa3noxeHue B CTETIEHHOU psifl MOKa3aTelbHOU (QYHKITUH.

27. Pa3noxeHue B CTETIEHHOU PsiJl TPUTOHOMETPHUYECKUX (PYHKITHA.

28. PaznosxeHue B CTENIEHHOH pAJ lorapupMUUecKoi GyHKINH.

29. Paznoxenue B psn Telnopa cteneHHON QYHKITUH.

30. [IpuMeHeHue CTETIEHHBIX PSIOB K BHIYUCICHHIO HHTErPajioB.

31. CrenenHble psiibl Kak crioco6 onpenenenus Gynkuii. Dopmyna Diinepa.
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32. [IpuMeHeHe CTENEeHHBIX PSAI0B K BBIYMCICHUIO HHTETPAJIOB.
33. [IpuMeHeHne CTENEeHHBIX PSAA0B K BRIYMCICHHIO KOPHEH.
34. llonsitue TpUrOHOMETpHUYECKOTO psna. OCHOBHOE CBOMCTBO CYMMBI TPHUTOHOMETPUYECKOTO
psna.
35. OproroHanbpHbIe CUCTEMBI (PYHKIMI U UX OCHOBHBIE CBOMCTBA.
36. OcHOBHAsI TPUTOHOMETpPUYECKasi CHcTeMa (QYHKIMI U €€ OPTOTOHATBHOCTb.
37. Tpuronomerpuueckuii psig Oypre. EqMHCTBEHHOCTH pa3ioKeHusl.
38. YciioBus CXOJMMOCTH TPUTOHOMETPUYECKHX psIoB Dyphbe.
39. Panpr @ypbe A5 9eTHBIX U HEUYETHBIX (DYHKIUH.
40. Psiier @ypbe 1o MpOM3BOJIEHOM OPTOrOHAIBHOM cCUCTEME (PYHKITHIA.
41. Paznoxxenue (pyHKIHU B TPUTOHOMETPUUECKUH psAz OOIIETO BUA.
O0pa3sel 5K3aMEeHaIMOHHOTO 3a1aHUs

1. Ilpusznak JleitOHUIIA O CXOAUMOCTH 3HAKOUEPEAYIOIIUXCS PSAIOB.

2. PaznoxuTe B creneHHoi psa dyukimo f(X) =Sin X B okpectHocTr Toukn X, =0.

0 2
n
3. Uccnenosars Ha CXOIUMOCTH PSIJI Z (-n"* o
n=1

3
o0
. n+1
4. Hanigure MHTCPBAJl 1 MHOKECTBO CXOAUMOCTH CTCIICHHOIO psaa Z(—j x" .
n=1

5. Paznoxure B TpuronoMerpudeckuii psa @ypove Ha [—7, 7] dyakuuro f(X) = kx.
Kputepuu olleHUBaHKS OTBETA HA DK3aMEHE
1. Hopwmsl olleHUBaHUS OTBETA
Nor/mt CtpyKkTypHas 4yacTh Ouiera KonuuecTBo 6amios
1 [TpaBUIIbHBIN OTBET Ha BOIIPOC 1 Gamn
(*) Bo3moskna rpamanus B 0,25, 0,5 u 0,75 6amna.
2. lkana oreHUBaHMs PabOTHI:

n/m OreHka KonmmuectBo 0ayuioB
1 | OmmuHO 4,75-5
2 | Xopomio 3,75-4,5
3 | YaoBieTBopuTEIHHO 3-3,5
4 | HeynoBiIeTBOPUTEIHHO MeHee 3
4 cemecTp

Bormpock! k 2K3aMeny

2
EBxiinioBo mpoctpancTBo. OTKPBITHIE M 3aMKHYThIE MHOKecTBa B R “ .
“ o 2
[TonsiTre HenpepbIBHOM KpuBO# 1 ob6macTu B R“ .

TIpeier mocne0BaTeNbHOCTH TOUeK B R % .

Omnpenenenne GyHKIUN HECKOJIBKHUX MepeMeHHBIX. ['paduk GyHKIMM IBYX MEPEMEHHBIX.
IIpenen pyHKINN HECKOIBKUX MepeMEeHHBIX. OCHOBHBIE TEOPEMBI O MpeIeax.
HenpepbIBHOCTh (YHKIIMHM HECKOJIBKUX NEpeMEHHBbIX. TOUYKH pa3pbIBa.

HenpepbIBHOCTE CIIOXKHON (DYHKIIUU.

OcHOBHBIE CBOHCTBA HENPEPHIBHBIX (DYHKIIMUH.

PaBHOMepHast HEMPEPHIBHOCTh (PYHKIMH BYX MEPEMEHHBIX.

0. YacTHble mpou3BOIHBIE (DYHKIINI HECKOJIBKHUX ITEPEMEHHBIX.

1. Tuddepenumpyemocts GyHKINN HECKOIbKUX NepeMeHHbIX. [lonsTue nudepeniuana.
. Heo6xoumsle ycnoBust auddepenuupyeMocTy pyHKIUN ABYX EPEMEHHBIX.

13. loctarounsie ycnoBus audhepeHIupyeMocTd (GyHKIUN ABYX EpEMEHHBIX.
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14. uddepenunpyeMocTsb CI0KHBIX QYHKINH HECKOIBKUX EPEMEHHBIX.

15. MuBapuanTHOCTH (hopMBbl Auddepennana nepBoro nopsaxa.

16. YacTHbIe MPOM3BOAHBIEC BEICIINX MOPSIIKOB.

17. Iuddepenumanbl BHICIINX MOPSIAKOB.

18. ®opmyna Teitnopa anst GyHKIUI 1BYX IEPEMEHHBIX.

19. HesBubie dpynkiun. AuddepeHunpyeMocTs HeSIBHBIX (QYHKIUH.

20. Dkcrpemymbl GyHKIUI 1BYX epeMeHHbIX. HeoOxoauMoe ycioBme SKCTpeMyMa.

21. TloHsiTHe YCIIOBHOTO KCTpeMyMa Uil (GYHKIIMH JABYX MEPEMEHHBIX.

22. JlocTaTo4HBIC YCIOBUS SKCTpeMyMa Jisi GYHKIUU ABYX EPEMEHHBIX.

23. HawuOoubiiee 1 HauMeHbIIIee 3HaYCHUE (PYHKITUU B 001aCTH.

24. VYpaBHeHHE KacaTeIbHOU TNIOCKOCTH K MOBEPXHOCTH. ['eoMeTpruiecKuii CMbICI

muddepenunana st QyHKINUN JBYX NEPEMEHHBIX.

25. 3agaun, IPUBOIAIINE K MMOHSATHIO JJBOWHOTO HHTETpaa.

26. OnpeneneHre JBOWHOTO WHTETpajia. Y CIOBHS CYIIECTBOBAHMS TBOWHOTO HHTErpaa.

27. OCHOBHBIE CBOMCTBA JBOWHOTO MHTETpaa.

28. TloHsATHE MOBTOPHOTO MHTETpAJIA VI X-TIPABMIILHBIX 00JIacTel.

29. [loHsiTHE TOBTOPHOTO MHTETpaJia ISl y-TIPaBUIIBHBIX 00JIACTEH.

30. Crioco0ObI BEIYHCIICHUS ABOWHBIX HHTETPAJIOB.

31. 3ameHa IEpEeMEHHBIX B IBOWHOM HHTETpaJe.

32. JIBOIiHO MHTETPAJ B MOJISIPHBIX KOOPIUHATAX.

33. 'eomeTpuveckne 1 MEXaHUIECKUE TIPUIIOKEHHS IBOMHBIX HHTETPAJIOB.

34. TpoitHble HHTETPAIIBI U CIIOCOOBI UX BHIYHCIICHUS.

35. 3amaga o paboTe TIOCKOTO CHIIOBOTO TIOJISI U METOJT €€ PEIICHHS.

36. Omnpenenenre KpUBOJIMHEHHOTO UHTETpalia 1o KOOpAMHATaM (BTOPOTO POJa).

37. OcHOBHBIE CBOMCTBA KPUBOJMHEHHOTO MHTErpajga BTOPOTO Po/a.

38. Beruncienre KpuBOJIMHEMHOTO HHTETPaJIa BTOPOTO poJa.

39. KpuBosmHeHHbIN HHTETpa M0 3aMKHYTOMY KOHTYpY. @opmymna ['puna.

40. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO MHTErpaja OT IIyTH UHTETPUPOBAHMUSL.

41. Ycnous nosiHOTO nuddepennnana.

42. BoccranoBieHne QyHKIMH IBYX TIEPEMEHHBIX TI0 €€ MOJHOMY auddepeHiyany.

43. TloHsiTve MOTEHIUATBHOTO MOJIS.

44. KpuBosmHeiHbIe HHTETpajbl IO AJUHE AYTH (IIEPBOTO pOJia) U UX MPUIIOKEHUS.
Ob6pa3zell 5K3aMeHaIMOHHOIO 331aHUs

1. Heo6xomumele ycinoBus nuddepeHunpyeMocT GyHKIMN ABYX EPEMEHHBIX.
2. ®opmyna ['puna.

3. Haitru lim ((x2 +y2)e ) .
X—00
y—oo

4. ViccnenoBath Ha skcTpeMyM dynkmuio U = X* —2xy + 4y,
5. BeryuciauTh JBOMHOM HUHTETpall ”\/ r2—x*— y2 dxdy o obaactu D, roe
D

D ={(xy) e R*| x* +y* <.

Kputepuu onieHMBaHKS OTBETA HA DK3aMEHE
1. HOpMLI OLICHMUBAHUA OTBCTA

Nen/m CTpyKTypHas 4acTh Ouiera KomnnuectBo 6annoB

1 IIpaBuiIbHBIN OTBET Ha BOIIPOC 1 Gamn

(*) BosmoskHa rpamganus B 0,25, 0,5 u 0,75 Gana.

2. Ikana onieHWBaHUs pabOTHI:

n/n OrneHka KonuuecTBo 6amios
1 | Otauuno 4,75-5




10.

11.

12.

13.

14.

15.

16.

17.

2 | Xopomio 3,75-4,5
Y 10BIIETBOPUTEITHLHO 3-3,5
4 | HeynoBiieTBOpUTEIHHO MeHee 3

w

7. IlepeyeHb OCHOBHOI1 ¥ IONOJHUTEILHOM Y4eOHOI JJUTEpaTypPhI
7.1. Cniucok OCHOBHOM JIUTEPATYPHI

Iunaues B. C. Briciras maremaruka: yayeOHoe mocodbue s By30B / B. C. [llumaueB. — 8-¢
u3a., nepepad. u jgomn. — Mocksa: WznarensctBo FOpaiit, 2019. — 447 ¢. — (bakanaBp u
creranuct) —ISBN 978-5-534-12319-7 [anekrponHsiii pecypc: https://urait.ru].
HIumaues B.C. luddepennnanbHoe n MHTErpaybHOE HCYUCICHHE: YYeOHUK M MIPAKTUKYM JUIS
By30B / B.C. IllumavyeB. — MockBa: M3nmarensctBo IOpaiit, 2019. — 212 ¢. [37€KTpOHHBII
pecypc: https://urait.ru].
Umema B. A. Maremarnveckuii anamm3 B 2 4. Yacte 1 B 2 kH. Kumra 1: ydeOHUWK 15
akanemuueckoro Oakanaspuata / B. A. Uneun, B. A. CanoBanunii, b. X. CennoB. — 4-e u3g.,
nepepad. u gon. — Mocksa: M3parensctBo HOpaiit, 2019. — 324 c. [21eKTpOHHBIN
pecypc: https://urait.ru].
Wneua B. A. Marematnueckuii aHaiau3 B 2 4. Yacte 1 B 2 kH. KHmra 2: yueOHUK Id
akagemudeckoro OakanmaBpmata / B. A. Uneun, B. A. Capopununii, b. X. Cennos. — 4-¢ u3j.,
nepepadb. m jgom. — MockBa: M3marensctBo HOpaiit, 2019. — 315 c¢. [2mekTpoHHBIH
pecypc: https://urait.ru].
Unenr B. A. Marematnueckuii aHanmu3 B 2 4. YacTh 2: yuyeOHWK HJIs aKaJeMHUYECKOTO
OakanaBpuata / B. A. Wnbun, B. A. CagoBanunii, b. X. CengoB. — 3-¢ u3f., nmepepad. u I01.
— Mocksa: UsnarennctBo FOpaiit, 2019. — 324 c. [anekrponnslii pecype: https://urait.ru].

7.2. CIMCOK J0MOJHUTEIBbHOM JTUTEPATYPHI
Pacynos K.M. Ilpaktukym mo mareMaTH4ecKOMy aHaiau3y. UucioBble W (YHKIIMOHAIBHBIC
psanel: yaeoHoe mocobue. JuddepeHmanbsHoe U HHTETPATHbHOE UCYUCICHHS (PYHKITUH MHOTHX
nepemeHHbIX — Cmonenck: M3n-so COMPO, 2014. — 251 c.
Pacyno K.M. Maremaruueckuii ananus. JuddepeHnmaisHoe U UHTETPAITBHOE HCUUCICHUS
uisi QYHKIIUA HECKOJIBKUX TEePEeMEHHBIX. YdueOHoe mocobue. — Cmonenck: M3a-so Cmonl'V,
2008. — 145 c.
[epctHeBa H.A. MaTemarnueckuii ananu3. BBenenue B aHanu3 GyHKIMN OJTHON W HECKOJIBKHUX
nepeMmeHHbIX. JuddepenuunanbHoe ncurcieHue GyHKUUH 0JHON U HECKOJIBKHUX MEPEMEHHBIX. —
Cmonenck: Cmonly, 2007. —40 c.
[epctaeBa H.A. Maremarudeckuii aHaim3. MHTerpasibHOEe WCYHCICHHE (DYHKIMA OJHOW W
HECKOJIbKUX nepeMeHHbIX. — Cmonenck: Cmonl'VY, 2008. — 32 c.
bepman I'.H. CGopHuk 3amad mo Kypcy wmaremartuueckoro anamuza. - CII6.: U3a- Bo
«IIpodeccus», 2008. —416 c.
Ouxtenronsl] I"M. Kypc muddepenumanbHoro u uHTErpanpHoro ucuucienus. 1.1-3. - M.:
®dusmatiaut, 2006.
3BepoBuu D.M. BemecTBeHHbII M KOMIUICKCHBIM aHamu3. Y. 1. (BBemeHue B aHamm3
middepennnanbHoe ucurciaeHue). — MuHck: Beiiimas mikosna, 2006.
3BepoBud D.U. BemectBeHHbIl 1 KoMIiekcHbIM aHanu3. Y. 2. u Y. 3. — MuHnck: Beiuiimas
mkona, 2008.
3BepoBud D.U. BemectBeHHbI 1 KoMIUieKCHbIA aHanu3. Y. 4. u Y. 5. — MuHnck: Beiuiimas
mkota, 2008.
3ajauyHUK MO Kypcy marematudeckoro aHanuza. Yacte 1 m Yacts 2. Ilox pemakuuei
H.A.Bunenkuna. - M.:Ilpocsemenue, 1971.
Hpaiit I'.b. Tabmumpl uHTErpasioB W Apyrue maremaruyeckue ¢opmynsl. - CII6.: U3n- Bo
«JIaub», 2009. — 228 c.
Hemunosuy B.I1. COopHuk 3a7a4 no marematndeckomy aHanuzy. - M.: ACT: Acrpens, 2009. —
558 c.



18. Ky3nenoB JI.A. COOpHHK 3amaHMii TO BBICIIEH MaTeMmaTuke (TUIOBBIE pacuersl) Kysneros
JILA.: Cu0, uznarensctBo «Jlauby. 2005.

19. VBapenkoB U.M., Mamnep M.3. Kypc maremarnyeckoro ananuza. Tom |. - M.:IIpocBenienue,
1966.; Tom Il, M.:IIpocBemienue, 1976.

20. larun B. JI., CokonoB A.B. MaremaTudeckuii ananu3. ba3oBbie MOHATHS: ydeOHOE MOCOOue
JUIsl TpuKiIagHoro OakanmaBpuara. — MockBa: MzmarensctBo FOpaiit, 2019. — 245 c.
[anexTpoHHbIi pecype: https:/ /urait.ru].

7.3. Ilepedenn pecypcoB HH(GOPMAIHOHHO-TEJIEKOMMYHHKANIMOHHOI ceTH « AHTEepHET»
e C(Cucrema AUCTAaHUUMOHHOTO OOy4deHHss CMOJIEHCKOTO TOCYJapCTBEHHOIO YHHMBEPCHUTETA
http://moodle.smolgu.ru
DrekTpoHHO-0MOMMOTeUHas cucTeMa yauBepeuteta http://biblioteka.smolgu.ru
HanmonanbHbIi OTKpPBITEIN YHUBepcuTeT http://www.intuit.ru
OOpa3oBaresbHbIH MaTeMaTH4YeCKuil caiT http://exponenta.ru
OOmepoccuiickuii MaTeMaTuieckuii mopran http://www.mathnet.ru

8. MaTepI/IaJ'IbHO-TeXHI/I‘leCKOQ o0ecneyeHue

YyeOHasts ayauTopusi AJs1i NPOBeJeHUS 3aHATHH JIEKUMOHHOIO THIIA, OCHAIllCHHAs
CTaHJIAapTHOH y4yeOHOM Mebenblo, MYJIbTUMEIUANPOEKTOPOM, HOYTOYKOM, KOJIOHKaMHU U
WHTEPAKTUBHOMN JOCKOM.

YuyeOHas ayaurTopusi AJisi NPOBedeHHs] 3aHATHH CEMHUHAPCKOrO0 THIA, T'PYNNOBBLIX U
HHAUBUAYAJBHBIX KOHCYJbTAUMNA, TEKYyILIero KOHTPOJISI W TPOMEKYTOYHOIl aTTecTaluu,
OCHAIICHHAs CTaHJAAPTHON Y4eOHOU MEeOEeTbIO.

IToMemieHue AJ1s1 CAMOCTOSITEJILHOM PadOThl — KOMIBIOTEPHBIA KJIACC C TOCTYIIOM K CETH
«nTepuer» u SQUOC Cmonl'y.

9. lIporpamMHoOe oGecnieyeHmne
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), murieH3us
66975477 ot 03.06.2016 (6eccpouro).
O6yuaromumcst  obecieuen npoctyn Kk OBC  «lOpaiity, 10CcTym B 2JIEKTPOHHYIO
nH(pOpPMaLMOHHO-00pa30BaTeNbHYIO CPEAY YHUBEPCUTETA.


http://moodle.smolgu.ru/
http://biblioteka.smolgu.ru/
http://www.intuit.ru/
http://exponenta.ru/
http://www.mathnet.ru/

