[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHpopmaumsa o Bnagensue:
OVO: Apremenkos Miuxayiiofes¥cTro Hayku|u Beiciero oGpasoBanus Poccmiickoit deepamun

[lomxHocTb: PexTop
Nlara noancanws: 07 1%32%813%?5}96 rocyaapcTBEeHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE

YHWUKanbHbIV MPOrpaMMHbIi KIKoY: JiLICHJerO 06p330BaI;II/I}I
a63b74166e84fc17bd1e046272579e3934kdMOCHCKUI TOCYIAPCTBCHHBIN YHUBEPCUTET

Kadenpa maTemaTiueckoro aHaimsa

«YTBEpKIAIO»
[TpopekTop no yuebHo-
METOUYECKOM paboTte

I0.A. Ycrumenko
«11» HostOpst 2024 .

PaGouasi nporpaMma TUCHUTLIUHBI
B51.0.06.01 Maremarn4yeckuii aHAJIU3

Hamnpagsnenue moarorosku: 44.03.05 Iegaroruyeckoe oopazopanue (¢ AByMs nNpoduassMu
MOJATOTOBKH)

Hanpasnennocts (mpoduns): Marematuka. Undopmarnka

dopma 00ydeHHS — OUHAs

Kypc -1, 2

Cemectp-1,2,3,4

Bceero 3auérapix equuui — 16, yacos — 576

dopma oT4eTHOCTH: 3Kk3ameH — 1, 2, 3, 4 cemecTpbl

[Tporpammy paspa®oTanu: JOKTOp (PHU3MKO-MaTeMaTHYecKHX Hayk, mpodeccop Pacymnos
K.M.; kanauaT nenarorndeckux Hayk, noueHt lllepcruésa H.A.

OpnoOpena Ha 3aceaHun Kadeapbl
« » 20__ 1., mpoTokoi Ne

3aBeayromuii kKadenpoit K.M. Pacynos

CMOJIEHCK
2024



1. Mecto qucuunianubl B cTpykType OIl

MaremaTnueckuii aHanus urpaet GyHaaMeHTaIbHYIO POJb B TEOPETUUYECKON U MPAKTUYECKON
MOJrOTOBKE CTyJeHTOB HampasieHus noarotoBku 44.03.05 «Ilemarornyeckoe obOpasoBanme» (c
ABYMsl MPO(QHISIMH TOATOTOBKH). ITOT KypC OTHOCHTCS K OOSs3aTelbHBIM [UIs H3y4CHHs
aucuuIuIiHaM 6sioka 1 yueO6Horo riaHa. JIornyecku U 1o CBOeMy COAEP)KaHUIO OH TECHO CBSI3aH C
ApyruMH, GopMHupyeMble B XOA€ HU3ydeHHMs Y4eOHOro Kypca 3HAHHUS, yYMEHUS U HAaBBIKU
UCIOJb3YIOTCS IPU H3YYEHUM CMEXKHBIX MaTeMaTH4eCKUX JUCHUUIUIMH.J[aHHas JUCLUIUIMHA
ABIISICTCA TPEALIECTBEHHUIIE M OCHOBOM JJISl M3YY€HMs] TaKUX KypCOB, Kak: TeopHs (yHKLIUH
NCUCTBUTEILHOTO  TIEPEMEHHOTO,  Teopus  (YHKOMH  KOMIUIGKCHOTO  TEPEMEHHOTO,
muddepeHnnanbHbIe YpaBHEHHUS ¥ YpaBHEHUSI MaTeMaTHUeCKOW (PM3HMKH, TEOPHsI BEPOSTHOCTEH U
MaTeMaTHUYeCKash CTAaTUCTHKA, YHCICHHBIE METOJbI, a TakXKe Ui BBIYUCIUTEIBHBIX |
MeIarOTMYECKHX MPAKTHK, pexycMoTpeHHbIX OI1.

Llenn 0CBOCHHS AUCIUTIINHBIL
- OBJIaJICHWE OCHOBHBIMU MOHSATUSMH MaTEeMaTHYECKOTO aHAIN3a,
- OBJIQJICHHE JIOTHYECKHMMH OCHOBAMH Kypca, HEOOXOIUMBIMHU JUIsl pEIICHHS TEOPETUYECKUX U
MPaKTHYECKUX 3a/1a4,
- npuoOpeTeHHWE HABBIKOB HCIOJb30BaHUS almapara MaTEeMaTHUYeCKOro aHajliu3a NpHu
pelIeHUN 32724 Ha SKCTPEMYMBI, TECOMETPUYECKUX U (PU3NUYECKUX 3a/1ad;
- (popmupoBaHUE HAaBBIKOB CaMOCTOSITEIILHOM pabOThl, HEOOXOAMMBIX JUIsl UCTIOJIb30BaHMS 3HAHUN
IIPU U3YYEHUH CIICUAIBHBIX AUCLUITIMH U JaJIbHEHIIel IPaKTHUECKON AeSTeIbHOCTH;
- pa3BUTHE MAaTEeMaTUYEeCKOW MHTYUIIMH, BOCIIUTAHUE MaTEMATUYECKOH KyIbTYpHI.

3a1auu OCBOCHHUS AU CLUIUIUHBIL:
- MI03HaBaTeNbHas — [NyOOKOe OCBOCHHUE NMEPBUUHBIX 00LIEMaTeMaTHYeCKUX MOHATHH, U3ydaeMbIX B
MaTeMaTHYECKOM aHAIN3€, YTO HEOOXOUMO JUI U3yUEHUS CMEXKHBIX AUCLIUILIHH.
- BOCIMTATEIbHAs — MIPUBUTUE U PA3BUTUE KYJIbTYpPbl MBILIUIEHHs, CHOCOOHOCTH JOTMYECKA BEPHO
BBICTPanuBaTh YCTHYIO M IHMCBMEHHYIO pP€4b, IMOHMMAaTh HEOOXOJUMOCTH JIOKA3aTeNbCTB, KakK B
MaTeMaTHKe, TaK M B PEaIbHBIX JKU3HEHHBIX CHTYAIUX, PH OOICHNH C KOJUIETaMH | IIPH padoTe B
YUEHHUYECKOM M YUUTEIHCKOM KOJUIEKTHUBAX.
- pa3BUBAIOIAs — YCBOCHHE OMPEICIICHHOTO KOJMYECTBa WH(MOPMAIUK IO JAHHOM TUCIUILIMHE,
HAKOIJICHHOW YeJIOBEYECTBOM B TMPOIECCE pa3BUTHSA MaTEMAaTHKH, TPHBUTHE CIOCOOHOCTH
MOHMMAaHHUS 3HAYCHHSI MaTEMaTHYeCKOTO aHaJIu3a B JPYrHX pa3zesax MaTeMaTHKH U BO3MOKHOCTH
NPUMCHEHHsI TOJYYCHHBIX 3HAaHMW B CBOEH Oynymied meaarorudeckoil (WM WHOW JpYroid)
npodecCHoHaTbHON NESTEIBHOCTH.

2. Ilnanupyemble pe3yJbTaThl 00y4eHHsI 10 JUCHUILIHHE

Komnerenuus NuaukaTopsl

OIIK-8. CnocoOeH | 3HaTh. 00BEKT, TMpPEeIMET, OCHOBHBIE KATETOPUHU, MPUHIIUIIHI,
OCYILIECTBIISTh 3aKOHOMEPHOCTH, CTPYKTYpY TMENaroru4eckoidl HayKH, CYIIHOCTb,
MeIarOTHYECKYIO CTPYKTYpPY, JAHHAMHUKY IIEJIOCTHOTO TIEJaroru4eckoro Iporecca;
JEATENHHOCTD Ha | COCTOSIHUE W TCHJCHIIUU Pa3BUTHS OTCYCCTBCHHBIX M MEXTYHAPOIHBIX
OCHOBE CIIEHHAJBHBIX | MEJArOTHYECKUX M IICHMXOJOTMYECKUX HCCIEI0BAHHUI, METOI0IOTHIO
HAy4YHBIX 3HAHUH [1€IarOrH4ECKOro HCCIIEIOBAHNS, 0COOEHHOCTH, JIOTHKY,

3aKOHOMEPHOCTH, (OPMBI, METOJBI M CPEJCTBA MpoIlecca OOydeHusT 1

BOCIIMTAHHS, OCHOBBI IICUXOJOTHH JAYHOCTH, OCHOBHBIE

TCOPCTHYCCKHUEC TMOAXOAbl K IMOHUMAHUIO CbCHOMeHa JINYHOCTH,
IMMO3HABATCJILHBIC IMPOLECCHI, UX CBOfICTBa, 3aKOHOMCPHOCTHU U POJIb B
MHTEIJIEKTYaIbHOM U TBOPYECKOM AESITEIbHOCTH; O0IETEOPETHIECKHE
OCHOBBI MCTOAWKHU MNPCIoJaBaHus NpCIMETa B O6B€Me, HCO6XOZ[I/IMOM
JUIsL OCYILIECTBJICHMS II€AArOrMYEeCKOM JEATEIbHOCTH; CTPOCHHE H
(yHKIMU OpraHnu3Ma, OCHOBHBIE 3aKOHOMEPHOCTH Pa3BUTHS YENIOBEKa;
o0mue 3aKOHOMEPHOCTH u BO3PAacTHBIE 0COOEHHOCTH
(I)yHKI_II/IOHI/IpOBaHI/ISI OCHOBHBIX CHUCTEM OpraHu3smMa yqamnxc;l;




00pa3oBaTENBHOTO
UHCTPYMCHTAJIbHBIC

TUTHEHUYECKUEe TpeOOBaHUS K OpraHu3aluu
mpolecca W TUTHEHYy y4eOHOro Iporiecca;
cpeacTBa HHPOPMAITMOHHBIX TEXHOJIOT HIA.

YMeTh. NPUMEHATh  TEOPETUYECKWE  3HAHUSA B  PEIICHUH
neJaroru4eckux 3a7ad; IIaHupoBaTh, IPOCKTUPOBATH U OCYIIECTBISATh
MeJarorudecKuidi  MpoIrecc B Pa3IWYHBIX THIAX 00pa30BaTebHBIX
YUPEKIICHUM; OMNpPENeNsaTh CTPYKTYPY U METOJOJIOTHIO MPOBEIACHUS
MEJaroru4eckoro HMCCIEOBaHMs; aJCKBaTHO IEJISIM BBICTpauBaTh
y4eOHBIH M BOCHHTATEIBbHBIA TPOIECC, BBIOMpAs COOTBETCTBYIOIIHE
GbOopMBI, METOIBI M CPEACTBa €ro OCYIICCTBJICHUS; HCIOJBH30BATh B
MeJarorndeckoil IesITEIbHOCTH M MEKIJIMYHOCTHOM B3aMMOJIEHCTBUH
COBPEMEHHBIE JIOCTHKECHHUSI TICUXOJIOTMYECKOM HAyKH; YYUTHIBATh
BO3PACTHBIE bu3noIOTHYECKUE 0COOEHHOCTH yJammxcst B
MEIarOrM4eckOM  IPOIIECCE; UCIIOJIb30BaTh  WH(OPMAIMOHHBIE
TEXHOJIOTUH TS pEIIeHUs TPO(heCcCHOHATBHBIX 3a/1a4.

Baagers: KareropuajbHbIM — amnmapaToM IEJarorMuyeckol  HayKwu;
HaBBIKAMH peleHus MeJaroruueckux 3ajad, criocobamMu
IUIAHUPOBAHUSI M OCYIIECTBIEHHUS 00pa3oBaTENbHOrO MPOIIECCa;
crocob0amMu MPOBEACHUS MEJAarorHuecKoro dKCIepuMenTa; GopMaMu U
METOJIaMU  OCYILIECTBICHHUS Y4eOHOM H BOCHHUTATENBHOW pabOTHI;
OpueMaMd M METOJaMHU ICHUXOJUArHOCTUKU JIMYHOCTH, H3yYEHUs
0COOEHHOCTEH MpoeCCUOHAIBHONW ~ JIeATEITLHOCTH; HaBBIKAMH
OpraHu3aluu IMeAarorudyecko AESTEIbHOCTH C TO3UIUNA COXpaHEHUS
370pOBBS; MeToJaMu TPODHUIIAKTUKA HAPYIICHUH (PU3HIECKOTO
pa3BUTUSL W TIOBBIIICHUS AaJaNTallMOHHBIX pE3EPBOB OPraHU3Ma,;
METOJaMU OKa3aHWs TIepBOW JOBpAayeOHOW TMOMOIIU; METOJIAMHU
MpUMEHEHUsT HMH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHA B
00pa3oBaTeIbLHOM IMPOIIECCE.

ITK-5. CnocoOeH | 3HaTh:  COBPEMEHHOE COCTOSIHUE M NEpCHEKTUBBI  pa3BUTHUSA
HCIIOJIb30BaTh MaTEeMaTUKUd KaKk y4yeOHOW JMCUUIUIMHBI, HAIlpaBJIEHUS pa3BUTUA
Hay4yHbl€ 3HAHUS B | LIKOJBHOIO MAaTEMaTHYECKOro 0Opa3oBaHUs, TEOPETHUECKHUE OCHOBBI
NpeaMeTHON oOsacTu | 0OydeHHs MaTeMaTuKe, MPUHIUIBI [OCTPOSHHUS  METOAMYECKON
(MaTeMaTHKa) B | cHCTEeMBbl OOyYeHHs] MaTeMaTHUKE, OCHOBHBIE JIMHUHU HIKOJBHOTO Kypca
nporecce MaTeMaTUKH, HX CTPYKTYpy, COAEpKaHWE U  pOJib,  ATaIlbl
dbopmupoBaHHS (dopMHpOBaHUS MAaTEeMAaTUUYECKUX MOHITUN, METOJANYECKUE MOJIXOAbI K
IIPEIMETHOU U3YUYCHHUIO OCHOBHBIX TE€M IIKOJILHOTO Kypca MaTeMaTUKH;
KOMIIETECHIH YMerb:  aHaMM3UpPOBaTh M HMHTEPHPETUPOBATH  COAEpIKaHUE
oOyyaromuxcs B | MaTeMaTUYECKUX MOHATHUH, TeopeM, 3aj1ad, pa3padaTbiBaTh (parMeHThI
paMKax  peaqu3aliy | ypOKOB, OpraHM30BBIBaTH 00pa3oBaTeNbHbI mpolecc 00ydeHUs
OCHOBHOM MaTeMaTUKe, KOHCTPYHPOBAaTh METOAMKY BBECHUS MOHATUH, U3ydEeHUs
00111e00pa30BaTeIbHON | TEOpeM, pelIeHus 3a/1a4;
IPOTrpaMMBbl Biiaserb: OCHOBHBIMM  INPHEMaMHU  OpraHU3allUd  JESTEIbHOCTH
IIKOJBHUKOB 110 M3Yy4EHUIO MAaTEMAaTHKH, HaBbIKaMHM pa3pabOTKH
METOJIMKM HW3YyY€HHUS YacTHBIX BOINPOCOB OOy4YeHHUS MaTeMaTHuKe,
MCCJIEZIOBATEILCKUMU METOJJaMU B IPO(PECCUOHATBHOMN JEATEIbHOCTH.
K-7 CnocoOen | 3HaTh: 6a30Bble MPUHIIUIIBI IOCTAHOBKU €CTECTBEHHOHAYYHBIX 3a7a4 U
MaTeMaTUYECKU KJIACCUYECKHUX 3a/1ad MaT€MaTUKH, ONpeAeNICHUSI OCHOBHBIX MOHATHH U
KOPPEKTHO  CTaBHTb | I0KA3aTeIbCTBA TEOPEM IO OCHOBHBIM pa3jieliaM MaTeMaTHKH;
€CTECTBCHHOHAY4YHbIE | YMeTh: pellaTh OCHOBHBIE THUIIBI MAaTeMaTUYECKHX 3a/ad, J10Ka3aThb
3ajauu U | yTBepxaeHue, chopMyIHpOBaTh PE3YNIbTaT, YBHIETh €TO CIEACTBUS;
KJaccuueckue 3ajaud | BaageTb. MEpBUYHBIMU HaBBHIKAMH IPUMEHEHHS MaTEeMaTHYeCKOTO
MaTeMaTUK{, CTPOTO | ammapata K PElICHHI0 KOHKPETHBIX 3a/lad M3 Pa3IM4HbIX o0jacTeit




J0Ka3aTh NPUKIIAJHOW MAaTEeMaTUKU U HH(POPMATUKH.
YTIBEpXKICHUE,
copMyIupoBaTh
pesyibTar,  YBHUJIETb
CIIE/ICTBUS
MOJIy4EHHOTO
pe3yibTara
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3. Conep:xkaHue THCHUTLIAHBI
BBenenne B anaan3. OCHOBHbIE YHCIIOBbIE MHOXKECTBA. PallnoHalbHbIE YKcia U UX CBOMCTBA.
[HeiicrButenpHble yncia. OrpaHU4YEeHHbIE U HEOTPAHUYEHHBIE YHCIIOBbIE MHOXKECTBA.
IIpenesn mociegoBarebHOCTH. YHUCIOBBIE MOCIENIOBATENIBHOCTH M OINEpalMM HaJ HUMHU.
CBoiicTBa 4YHCJIOBBIX TOCJIeIOBaTeNbHOCTEH. beckoHeuHo Oomnbimme M OECKOHEYHO Mallble
nocyenoBarenbHoCcTH. CXoAsIne Nocaea0BaTeNbHOCTH U UX cBoMcTBa. Uuco e.
Ilonsitue ¢yHKUMH OJHON JelicTBUTEIbLHOM mnepemeHHol. IlpenenbHoe 3HauyeHue
¢pynkuuu. HenpepbiBHOCTb.IloHsATHE QYHKIIMM OXHOW JI€HCTBUTENBHOW IEPEMEHHOM.
Crnoco6b1 3amanust ¢ynkuuu. OmpeneneHue M CBOWCTBa mpeaena (QyHKIMM B TOYKE M Ha
OeckoHeUyHOCTH, OeckoHeuHble mpenenbl. CpaBHeHHE OECKOHEYHO OOJbUIMX U OECKOHEYHO
ManbiXx (QyHkiuil. OnpeneneHue HENPEpbIBHOCTH (GYHKUMU B Touke. CBoHcTBa (PyHKIMH,
HenpepbIBHBIX B Touke. Kiaccudukanus Ttouek paspbiBa ¢yHKuuu. CBoiicTBa (QyHKIMIA,
HENPEPBIBHBIX HA OTPE3KE.
OcHoBbl audepeHIUATBHOIO HMCYUCHeHUsT (YHKIMH OJHON  JeHCTBUTEJbLHOM
nepemenHoi. IIpousBonHas, ee ¢U3MYECKUH UM TeOMETpUYECKUU CcMbICH [loHsTHE
nuddepenmmpyemoctu  ¢ynkiuu. Tabnuna npousBomsbiX. IlpaBuno muddepeHumrpoBanus
cinoxknort ¢Qynkumu. Teopema o mnpousBomHoi oOpatHoit dyHkiuu. [uddepenuman u
MHBApUAHTHOCTh GopMbl mnepBoro auddepennumana. IIpumenenue auddepenunana.
[TpousBoaHbie U AU depeHnansl Beicux nopsakos. ®opmyina JleitOnuna.
OcHoBHBIC Teopembl aH(ppepeHnHaIbHOr0 ucyucaenusa. Teopembr depma, Poss.
®opmyusl Jlarpanxka u Komm. IIpasuio Jlonurans. @opmyna Teinopa.
HcciaenoBanue (pyHKIUHM OHOM ACHCTBUTEIbHOH IEPEMEHHOM U OCTPOeHUe eé rpaduxa.
Haxoxnenue HauOosblmIero M HauMeHbIero 3HaYeHWil QyHKuuH. MOHOTOHHOCTH
¢ynkiun. OTBICKaHHE TOUYEK 3KcTpeMyMma. HarpaBieHue BBIMYKIOCTH Tpaduka (QyHKIHH.
Toukn meperun6a rpaduka ¢yHKuH. AcuMOTOTH Tpaduka ¢yHkuuu. IlpumepHas cxema
uccieioBaHus QYHKIMU U TocTpoeHue ee rpaduka. HaxoxaeHne HanbonbIMX 1 HAMMEHBIINX
3HAYeHUH (PYHKIUH.
Heonpenenéuuniii unTerpas. [lonstue nepBooOpasHOl (yHKIMKM U HEONpeaeaEHHOTO
uHTerpaia. CpoiicTBa HeonpenenéHHOro uHTerpana. Tabnauua uarerpanoB. OCHOBHbIE METOIbI
MHTETPUPOBAHUS.
HNHTerpupoBanue B 3JieMeHTApPHbIX (yHKHUsAX. MHTEerpupoBanue panyoHaIbHBIX APOOEH.
HHTerpupoBaHne HEKOTOPBIX UPPALMOHAIBHBIX U TPAHCLICHJCHTHBIX BBIPAKEHUM.
Onpenenénnbiii mHTErpaj. Murerpaibasie cyMmbl. HTerpupyemMocTts. Bepxuue u HuxKHUE
cymMbl JlapOy. Heobxonumoe 1 1ocTaToyHOE YClIOBHE MHTETpUpyeMocTH. HekoTopeie Kiacchl
uHTerpupyembix (yHkuuid. OCHOBHbIE CBOMCTBa oOIpelenéHHOro wuHTerpaiga. Popmyna
Hrrotona-JleliOnuna. 3aMeHa mepeMeHHONW M MHTETPUPOBAHHUE IO YACTSIM B OMNPEACTIEHHOM
UHTETpae.
I'eomeTpuueckne u ¢u3nYecKue NPUJIOKEHHS OMNpeaeJéHHOro uHTerpataa. [lnomane
wiockor ¢urypsl. JnuHa nyru kpuBod. OOBEMBI Ten M IUIOMAAM TMOBEpXHOCTH. Pabora.
Ilepememienue. LleHTp TsoKecTH.
HecoO0cTBeHHBbIe MHTerpaibl. HecoOCTBEHHBIE HHTErpaibl MEPBOIO M BTOPOTO pOJA, HX
CBOMCTBA, METO/IbI BBIUYMCIICHUS.
Yucaossble psaabl. [lonsrue yncnosoro psna. Heo6xonumsplii mpu3HaK CXOAUMOCTH YHCIOBOTO
psana. 'apmoHnueckuil U reomerpuueckuil psanael. Kpurepuit Komm cxoxmmocTtu 4mcioBoro
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14.

15.

16.

17.

18.

psana. 3HAKONOJIOKUTENbHbIE DPsiibl. [IpU3HAKM CXOIMMOCTH 3HAKOIOJIOKUTEIbHBIX PSAIOB.
AOGCOMIOTHO M ycioBHO cxoxsuecs psapl. [lpusnak JleitOnuna. CBolicTBa aOCOJIOTHO
cxongmmxces panos. Teopema Pumana.

@OyHKUIHOHAJIbHBIE  MOCJHeI0BATEJbHOCTH M psabl. [loHstue  GyHKIMOHATBHOU
MOCJIEJIOBATEILHOCTH U (QYHKIMOHANIBbHOTO psna. PaBHoMepHas cxoaumocTts. CBolicTBa
pPaBHOMEpPHO CXOAsmMXCs (PyHKUHOHANBHBIX psanoB. CreneHHble psaabl. Pasznoxenue
HEKOTOPBIX 3JIE€MEHTapHBIX (QYHKIUI B cTeneHHON psa. HexoTopble MpHIIOKEeHHs! CTETIEHHBIX
PAIOB.

Psanst ®@ypsbe. [loHstre 00 OPTOHOPMUPOBAHHBIX CHUCTEMaX W TPUTOHOMETPHUUECKOM psijie
@yppe. YCIIOBHS NOTOYEYHOM M PABHOMEPHOM CXOIMMOCTH TPUTOHOMETPHYECKOTO psla
®dypne. [Tonsitue 06 obmem psge Dypobe.

DYyHKIUH HECKOJIbKHUX INepeMeHHBbIX. [loHsaTne N-mepHOro koopAauHATHOrO M N -MepHOro
€BKJINJI0BA NIPOCTpaHCTBA. MHOXKECTBA TOYEK [ -MEpPHOTO €BKJINJI0BA IpocTpaHcTBa. [loHsATHE
(GYHKIMU HECKONBKHX IepeMeHHBIX. [IpenenbHoe 3HaueHWe (YHKIMHM ABYX IEPEMEHHBIX.
HenpepbiBHOCTS (yHKIMK JBYX TepeMeHHBIX. YacTHble NMPOW3BOAHBIE M Iu(D(epeHInabl
(GyHKIMU IBYX MEpeMEHHbIX. YacTHbIE MPOM3BOJHBIE U AU(depeHInanbl BRICIINX TOPSIKOB.
®opmyna Teitnopa. JlokanbHblii 3kcTpemMyM. VccnenoBanue (QyHKIMHM IBYX MEPEMEHHBIX Ha
JKCTPEMYM.

Teopusi HessBHBIX GyHKIMIi U ee mpuioxeHusi. [lonarue HesaBHO ¢yHkIMH. Teopemsl 0O
CYIIECTBOBAaHMM U JU(PPEepeHIUPYEMOCTH HESIBHON (QYHKIMM OJHOM M JBYX NEPEMEHHBIX.
YcnoBHbIN 3KCcTpeMyM. MeTox MHOKHUTeNeH Jlarpanxka.

Kpatnsie umHTerpansnl. OrnpezneneHne U CyIIECTBOBAHME JIBOMHOTrO HHTerpana. CBolcTBa
JIBOMHOTO MHTErpaia. 3aMeHa NMEePEMEHHBIX B JIBOMHOM HHTerpajie. TpoilHON MHTErpal u ero
cBoiictBa. ['eomeTprueckue u Gpusnueckue MPUIOKEHNUs KPaTHBIX HHTETPAJIOB.
KpuBosauneiinble uHTerpajbl. OmnpeneneHue KPUBOJIMHEHHBIX HMHTErPAJOB IEPBOTO M
BTOPOro poAoB. CylmecTBOBAaHUE KPUBOJIMHENHBIX MHTErPAJIOB U UX CBEJICHHUE K ONPEICICHHBIM
uHTerpayiaMm. KpuBOIMHENHHBIM MHTETpaJl BTOPOTO pojia 1MO 3aMKHYTOMY KOHTYpY U (dopmyna
I'puna. HezaBucMMOCTh KpUBOJIMHENHOTO MHTErpajga BTOPOro poJa OT IIyTH MHTETPUPOBAHUS U
ycnoBue nosHoro auddepenuana.

4. TemaTH4eCKHNH MJIAH

1 cemectp
Bcero DopMBbl 3aHATHI
Ne 4acoB IIpaktu- Camocro-
Tembl
n/n Jlexuuu 4ecKue ATebHas
3aHIATHS pabota

1. I[er:TBPITeJ‘IBHBIe qucia U ux 6 2 2 2
CBOMCTBA

2. YucnoBble NOCIEI0BATEIBHOCTH.
[Tpenen yncnoBoi 16 6 6 4
HOCJIeI0BATEIbHOCTH

3. OyHKIUN OHOf AeHCTBATENbHOI 12 4 4 4
epeMEHHOMN

4, [Ipenen (i)yI:I’KIII/II/I OHOH 14 4 6 4
nepeMeHHON

5. HenpepriBHOCT ()yHKIIMU B TOUKE U 8 2 4 2
Ha MHOKECTBE

6. KonTponbHas pabora 1 4 - 2 2

7. JduddeperuupyemMocts GyHKINU 16 4 3 4
OJTHOH MepeMeHHON

8. OcHoBHBIE TeOpeMBbI T} de- 10 4 4 5
PEHLUAIBHOTO UCYHCIICHUSI.




IIpaBuno Jlonurans
9. ITpunoxenus
T depeHIHaTbHOTO § 27 6 10 11
ucyucineHus: GyHKIIMU OTHON
nepeMeHHO N
10. | KontponwHas pabota 2 4 - 2 2
Kontposb 27 - - 27
Bcero 3a cemectp 144 32 48 37+27=64
2 cemMecTp
Bcero DopMBI 3aHATHI
Ne 4acoB [TpaxTu- Camocto-
Tembl
/11 Jlexuun YECKUE SATEIbHAs
3aHITHS pabota
1. | O6o6menne matepuana 1-ro 10 i 4 6
ceMecTpa
2. | IlepBooOpa3Has 1 HeONpeAETEHHBIN 38 12 16 10
MHTErpal
3. | KonrpoabHas pabora 1 4 - 2 2
4. | OnpenenéHHbIM HHTETpa 26 8 12 6
5. | 'eomerpuyeckue u HpU3MIECKUE
MIPUIIOKEHUS ONIPEICIEHHOTO 27 10 10 7
WHTErpaa
6. | KonTpospHas pabora 2 4 - 2 2
7. | HecoOGcTBEeHHBIC HHTETPAIBI 8 2 2 4
Kontposb 27 - - 27
Bcero 3a cemectp 144 32 48 37+27=64
3 cemecTp
Bcero DopMBI 3aHATHI
Ne 4acoB IIpakTn- CamocTosTenbHas
Tembl
n/m Jlexiuu | deckue pabota
3aHATHUS
1. IIHCJEOBHe PSIBI U UX OCHOBHBIE 8 5 4 2
CBOIicTBa.
2. | ITpu3Haku CXOAUMOCTH 14 4 5 4
MI0JIOKHUTEIbHBIX PSJIOB.
3. | Psaapl ¢ mpou3BOIBHBIMU 15 4 5 5
4JieHaMu U TeopeMa Pumana.
4. d)yHKuHOHaHLIjLIe PAIBI U UX 10 5 4 4
OCHOBHBIE CBOMCTBA.
5. | CpoiicTBa paBHOMEPHO
CXOIAUXCS YHKIIMOHATBHBIX 12 2 6 4
PSIOB.
6. | CreneHHbIC PSIIBI U UX 30 12 10 8
OCHOBHBIE TIPUJIOKEHHS.
7. | TpuroHOMETpUYECKHE PSIBI 24 6 10
Dypse.
8. | KonrponpHas pabora 4 - 2
Kontpons | 27 - - 27
Bcero 3a cemectp | 144 32 48 37+27=64




4 cemecT

Bcero DopMBbI 3aHATUI
Ne 4acoB [TpaxTu-
Temsr CamocrosTenbHas
n/n Jlekuuu | 4Yeckue
pabota
3aHATHSA
1. Otk
pBITHE U SaMIEHYTBIe 6 » ) )
mHOXecTBa Ha R .
2. [Ipenen u HENIPEPHIBHOCTH
(bYHKINH HECKOIBKIX 20 6 6 8
NIePEMECHHBIX.
3. Jduddepenumupyemocts GyHKINH 35 10 10 15
HECKOJIbKUX NIEPEMEHHBIX.
4. JIBOliHBIE ¥ TPOWHBIE HHTETPAJIBI 26 6 6 14
U VX TIPUJIOKEHHUSL.
5. KpuBonmHeiiHbIe HHTETpaJbl U 26 8 6 12
UX IPUIO0KECHHUS.
6. KonrposnpHas pabora 4 - 2 2
Kontpons| 27 - - 27
Bcero 3a cemectp | 144 32 32 53+27=80

5. Buabl o0pa3oBaTe/ibHOM J1eSITeJIbHOCTH
1 cemectp

3aHATHS JEKIIMOHHOI0 THIIA

Jlekuusi 1 «/leificTBUTE/IbHBIE YMCJIA U X CBOMCTBA». MOHATHE YHCIOBOTO MHOXKECTBA,
palMOHAIBHBIE YMCIIA U UX CBOMCTBA, IECHCTBUTENBHBIE YNCIIA, MOLYJb JIEUCTBUTEIBHOTO YUCIA,
OTrpaHUYEHHbIE U HEOTPAHWYEHHbIE YHCIIOBbIE MHOXKECTBA, TOUHBIE I'PaHHU.

Jlekuuu2-4«Yucnosble nociaenoarebHocTu. Ilpeaesn yncioBoii moc/ie10BaTeIbHOCTHY:
MOHATHE TIOCIIEI0BATEIBHOCTH, apr(pMeTHIEeCKHE OTIepalliy HaJ TOCIEeI0BATEIBHOCTSAMH, TOHATHUS
0 Tpezesie MOCIeI0BaTeIbHOCTH, TEOPEMBI TIpeieiax, OECKOHEUYHO Malible M OECKOHEUHO OOJIbIINe
II0CJIEZIOBATEIBHOCTH, JOCTATOUYHbIE IPU3HAKU CYILIECTBOBAHUS MPEEIa, YUCIIO e.

Jlekuun 5-6 «@yHKIMU OIHOM /1eiiCTBUTEIbHON NMepeMeHHOoI». ToHATHE (PYHKIIUU OTHOU
JEeUCTBUTENBHON MepeMEeHHOM, criocoObl 3aJaHus (PYHKIMI, OCHOBHBIE KJIAaCChl (DYHKLMH, TOHIATHE
CJIOKHOU (DyHKLIMH, MOHATHE 0OpaTHON (YHKIIMH, CBOMCTBA (DYHKIIUH.

Jlekuuu7-8«Ilpenen ¢yHKHUM OJHOH IeiiCTBUTE/NLHONH IepeMeHHOM» 0npeieieHre
npenena ¢yHkuuu B Touke mo Komu u mo [eline, mpenen (yHKIMHM HAa OECKOHEYHOCTH,
OeCKOHEYHBIE TPEeNbl, TEOPEMbl O CBOWCTBaxX Mpejaena, OECKOHEYHO Majble U OECKOHEYHO
Oosbire GYHKIIUU U UX CpaBHEHUE, 3aMeyaTebHbIe Mpeenbl QYHKIUU.

Jlekuusa 9«HenpepsbiBHbIe (QYHKIUM»:ONpPEICICHUE HENPEPHIBHOCTH, TOYKH pa3pbiBa,
CBOMCTBA (PYHKIIMI HETIPEPHIBHBIX B TOYKE U HA OTPE3KE.

Jlekuuu  10-11«OcHoBbl  au(depeHIHATBHOTO  MCUMCTCHUSPYHKIUH  OJHOI
nepeMeHHOI». pou3BoiHas, TuddepeHIpyeMOoCcTh QYHKIUH, TaOIUIa MPOU3BOIHBIX U MpaBUia
nuddepennrpoBanus, auddepeHMan U ero NPUMEHEHUs, MPOU3BOAHBIE M AU epeHIInATBI
BBICIIUX MOPSAKOB.

Jlekuuul2-13«OcHoBHBIe TeopeMbl IH((EPEeHUHATBLHOI0 MCYUCIEHUS». TEOPEMBI
®depma, Ponnst, popmynsl Jlarpamka u Ko, npasuio Jlonmutans pacKpbITHS HEOMPEACICHHOCTEH,
¢dopmymna Teiinopa.

Jlekuuu 14-16 «IIpumMeHeHHe TIPOU3BOAHONH (YHKIMH OJHOW TepeMeHHO»:
uccieioBaHNe (PYHKIUI C MOMOIIBIO MTPOU3BOJIHON Ha MOHOTOHHOCTB, KCTPEMYM, HaIlpaBlieHUE



BBIMYKJIOCTH, TOYKH meperuda rpaduxa (yHKIMM, oOmIas cxeMa HCCIEeJOBAHUS U IMOCTPOCHUS
rpauKoB, HAX0KICHHE HAaNOOJIBbIIEr0 U HAUMEHBIIETO 3HAYCHUN (QYHKITUH.

3ansaTus CCMHMHAPCKOI'o TUIIA

IpakTuyeckoe 3ansiTue 1 «IloHsITHE 1€/iCTBUTEIHLHOTO YHCJIAY.

Konmponvhvle 6onpocul. onipenienieHne pamoHaIbHOTO YHCIIa, HPPAUOHAIBHOTO YHCIIa, CBOMCTBA
MHOXecTBa (Q palMOHaNbHBIX 4YHCEI W MHOXeCTBa R eHCTBHTENBHBIX 4YHCET, MOJYJb
JCHCTBUTEIILHOTO  YHUCJIA,0NpPEJCICHHE  OTPaHUYEHHOTO  CHM3Y  (CBepXy)  MHOXKECTBA,
HEOTPAaHWYEHHOTO MHOJXKECTBA, OINpeNe/ieHHe TOYHOW HWKHEeH (BepxHe#l) TpaHH U HX
XapaKTePUCTHUYSCKUE CBOMCTRA.

3aoanus ons ayoumopnoit pabomer: paznen 1 Ne 1 (a,0), 5, 7, 8, 12, 23-43 (neuérnsie), 20 [15].
3a0anus ons camocmossmenvhotl pabomer: pasnen 1 Nel(s,r), 6, 9, 11, 23-43 (uétnsie), 21 [15].

IIpakTuyeckoe 3ansaTue 2«IloHsITHE YHUCIO0BOI MOCIET0BATETHLHOCTH.

Konmponvnvie 6onpocwi: onpeneneHue YHCIOBOW MOCIEIOBATEIBHOCTH, CIOCOOBI 3aJaHus
MOCJICIOBATEIbHOCTEH, KJIACCHI MOCIIEA0BATEILHOCTEH (MOHOTOHHBIC, OTPAHUYCHHBIE).

3a0anus ons ayoumopnoii pabomur: paznen 1 Ne 303 (Ha Bb100p), 304 (Ha BBIOOD), 305 (6,r) [15];
UCCIIEZIOBATH CIEAYIOIIHE MOCIeI0BATEIbHOCTH Ha OTPAHUYEHHOCTh U MOHOTOHHOCTD

n®+5 _cospn

n®+1’ n+1l

3aoanus ons camocmosimenvroi pabomor. pazaen 1 Ne 303, 304, 305 (a,0)[15].

IIpakTnuyeckoe 3ansitne 3«I[loHsiTHE MpeIeia YNCIOBOI MOCIEI0BATEILHOCTHY.
Konmponvhvle 6onpocei: onpeneicHue NpeAena IOCIeI0BaTeIbHOCTH, OCHOBHBIC CBOWMCTBA
npeziena Mmocie0BaTeIbHOCTH, OECKOHEYHO Malble U OECKOHEUHO OOJIBIINE MOCIIEeIOBATEILHOCTH.
3aoanus ons ayoumopnoit pabomer: pazmen 1 Ne 321, 322, 325, 327, 329 [15].
3a0anus ons camocmosmenvhotl pabomer: pasnen 1 Ne 323, 324, 326, 330 [15].

IMpakTHyeckoe 3anaTHE 4«BBIYHCIEHNE TIPENETIOB MOCIEA0BATEIBLHOCTE».
Konmponvnvle 6onpocul: TeopeMbl 00 apuMETHISCKUX OTIEPAUAX HaJl MOCIE0BATEIbHOCTAMU U
WX MpeiesiaMy, PUMEHEHHE dTUX TEOPEM IPU PACKPBITHH PA3IMYHBIX BUIOB HEOTPEICICHHOCTEH.
3a0anus ons ayoumopnoit pabomer. 245-259 (Heuyernsie), 266 [10].
3a0anus ons camocmossmenvrot pabomsr: pazaen 1 Ne 355 [15].

IIpakTnyeckue 3aHATUS 5-6 «@DYHKUMM OHOI [elCTBUTE/ILHOW MNepeMeHHOW M HX
CBONCTBaY.

KoumponvHvle 6onpocel: MOHATHE YHUCIOBOW (PyHKIMH, OOIACTh OMpENelICHHUS W MHOXECTBO
3HaYeHUH (YHKIMM OJHOW IEepeMEHOM, MOHITUE CIIOKHOM M oOpaTHOW (YHKIIMH, OCHOBHBIE
Kiaacchl  (pyHKIME (MOHOTOHHBIC, YETHBIC M HEYCTHBIC, OTPAaHMYCHHBIC W HEOTPAaHHYCHHBIC,
MIEPUOINIECKUE).

3adanus onsa ayoumopnoi pabomsi: paznen 1 Ne 44, 52, 54, 62, 104, 108, 120, 130, 157, 170, 179,
181, 198, 210, 211 [15].

3aoanus ona camocmosmenvhol pabomor. pazaen 1 Ne 45, 51, 55, 105, 109, 121, 131, 180, 182,
198, 210, 211 [15].

IlpakTuyeckoe 3anstue/«IlonsaTHe mpenena @QYHKIUM OJHOH JelCTBUTENbHOM
1epeMeHHOM».

Koumponshule sonpocul: onpenenenue npeaeia Gpynkuuu B Touke (mo Koy, no ['eiine, Ha s3bIKe
OKPECTHOCTEH), TeOMETPUIECKUN CMBICH TIpesia (YHKIMH, OCHOBHBIC CBOWCTBA Mpeelna, Mpeaet
(GyHKIMM Ha OECKOHEYHOCTU U OECKOHEUHbIE MpEesbl, OJHOCTOPOHHUE MPEIEIbl, TEOPEMBI 00
apu(METUYECKUX OTIepalusix HaJl QYHKIHSIMH U UX MpeAeTIaMHu.

3aoanus ons ayoumopnoii pabomur: pazaen 1 Ne 374-380 (uetHbie), 384-400 (neuernsie) [15].
3a0anus ons camocmossmenvrou pabomsi: paznen 1 Ne 374-380 (uernsbie), 384-400 (HeueTHbIC)
[15].

a) X, = 0) X,

IIpakTnyeckue 3aHATHAS-9«BbIuncieHue npeaeaoB GyHKUMIA 0OHOI nepeMeHHOi».



Konmponvhvle 6onpocwl: cnocoObl PacKphITUSl Pa3lIMYHBIX BHUJOB HEONPENEICHHOCTEH, 3aMeHa
MEPEMEHHON TIPU BBIUUCICHUM MPEnesioB (YHKIMH, 3aMevaTelIbHbIC MPEebl, CpPaBHEHUE
0ECKOHEYHO MalblX (YHKIHH, SKBUBAJCHTHbIC OCCKOHEYHO Majble W HMX HCIOJb30BAHUEC B
MPaKTUKE BBIYUCIICHUS MIPEIICIIOB.

3a0anusn onsa ayoumopmou pabomwr. pazgen 1 Ne 402, 403, 408-418 (ueuernsie), 422-442
(neuetnsie), 453-462 (uetHnie), 475 (a, B, 3) [15].

3a0anus ons camocmosmenvnou pabomer. pazgen 1 Ne 408-442 (uertnsie), 453-462 (HeueTHBIE)
[15].

IIpakTuueckoe 3ansaTuelO«IlonsiTHE HeNpPepPHIBHOCTH (PYHKIMH OHOM NepeMeHHOI».
Koumponshvle 6onpocel. pa3invHble ONpPECICHHs MOHATHS HENPEPHIBHOCTH (DYHKIMH B TOYKE,
OIpe/IeJICHUEe HEMPEepPhIBHOCTH  (DYHKIMM HAa OTpe3ke, apudMETHYECKUe OINepalid  Haj
HENPEPHIBHBIMU (QYHKIIUSMH, HETIPEPHIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIINH, TOUKH pa3pbiBa
U WX KJIacCuUKAIIMS.
3a0anus ons ayoumopnoii pabomer: paznen 1 Ne 485-504 (meuernsie), 505, 507, 511, 515, 518
(a,0), 521 [15].
3a0anus ons camocmossmenvhou pabomot. paznen 1 Ne 485-504 (uetnnie), 506, 510, 512, 514, 518
(6,r), 522 [15].

IIpakTnyeckoe 3ansirnell«CpoiicTBa GyHKIMI, HepepPbIBHBIX B TOYKE M HA 0TPe3Ke».
Konmponvhvle s6onpocel. GOpMYITHPOBKH OCHOBHBIX TEOPEM O CBOWMCTBAX (DYHKIIHMI, HEPEPHIBHBIX
Ha OTpe3ke (OrpaHUYEeHHOCTh, TEOpeMa O HyJe HENMPEePHIBHOW (GYHKIUH, O MPOMENKYTOUHBIX
3HAYEHHMSIX M Teopema BeiepiiTpacca 0 HaWMMEHbIIEM W HAMOOJbIIEM 3HAYCHHH), TPUMEHCHUE
3TUX TeopeM (000CHOBaHHWE METO/Ia HHTETPAJIOB, MPUOIMKEHHOE PEIIEHUE YPABHEHHUIA).
3a0anus ons ayoumopnou pabomer. pasaen 1 Ne 546 (ua Beioop), 547, 551 (a,6), 552, 553, 559
[15].
3a0anus ons camocmosmenvhot pabomer: pasnen 1 Ne 546, 548, 550, 551 (6,r), 559 [15].

IMpakTnyeckoe 3ansitue 12 «KoHnTposbHas padora 1».

IpakTnyeckoe 3ansitue 13«IloHATHE NPOU3BOAHON (PYHKIINU OHOM NMepeMEHHO».
Konmponvhvle 6onpocwvl. ONpeneieHue TNPOU3BOTHON (QYHKIMH, alrOpUTM €€ BBIYHCIICHUS,
TEOMETPUYCCKHI U MEXaHWYECKHI CMBICH, HENPEPhIBHOCTh (YHKIIMH, MMEIOIICH MPOU3BOIHYIO,
TaOIHIA TPOM3BOIHBIX, TPABHIIA BBIYHUCIICHHS IPOU3BO/IHBIX.
3aoanus ons ayoumopnoii pabomur. paznen 2 Ne 16 (ua Beioop), 17, 19, 89 [15].
3aoanus ons camocmosmenvrou pabomsr: paznen 2 Ne 16 (uwa Beidop), 18, 20, 87 [15].

IIpakTuyeckne 3ansaTusnld-15«Bbruncienue mnpousBoaHbiX. JuddepeHunpyemMoctb
(yHKIUM OJHOH NEpEeMEeHO».

Konmponvhvle 6onpocul: TeopeMa 0 MPOU3BOIHOM CII0KHOM (YHKIMU U €€ TIPUMEHEHHE, TIOHATHE
mupdepeHIpyeMoCcTH (YHKIIMU OJHON IMEepeMEeHHOW, HEOOXOIMMOE M JOCTaTOYHOE YCIOBHE
nuddepeHIUPyeMOCTH, PUEM JTorapupmMuieckoro AudhepeHnpoBaHms.

3aoanus ons ayoumopnoit pabomer:. paznen 2 Ne 23-73 (ua Beidop), 75, 81, 93 (a,0.c), 97 [15].
3a0anus ons camocmosmenvrotl pabomer: pasnen 2 Ne 23-73 (ua Beibop), 74, 82, 93 (6,r), 94 [15].

IlpakTuyeckoe 3anaTue 16«/Iuddepenuuan ¢GyHkHUM W ero NpUMeHEHHe.
IpousBoaubie u nuddepeHnuaNbl BHICHIMX MOPATKOBY.

Konmponvnvie 6onpocwi. nonstue auddepennyana GyHKIUHA, TPOU3BOJIHBIE U AuddepeHIINATBI
BBICITUX TOPSIIKOB.

3a0anus ons ayoumopnoii pabomer. pazgen 2 Ne 119, 121, 152 (a,s,x), 153, 154 (6), 156, 157 (a,r),
167, 177 [15].

3a0anus ons camocmossmenvhou pabomour. pazaen 2 Ne 124, 152 (6,r), 154 (), 157 (6,r), 168, 178
[15].

IpakTuueckue 3aHaTUA17-18«OcHOBHBIE TeopeMbl TH((epeHIHATHHOT0 HCYHCIECHHUS.
IIpaBuio Jlonurans».

Konmponvuvie eonpocwvr: dopmynupoku teopem Depma, Pomns, Jlarpamka, Komm, npasuna
PaCKpBITUS HEOTIPECICHHOCTEH Pa3InYHOTO BUA C IPUMEHEHUEM MpaBuiia Jlonurans.



3a0anus ons ayoumopnou pabomwr: Ne 212 (8), 215, 217 (), 245-255 (neuetnsie), 275, 277, 281,
294 [15].
3aoanus ons camocmosimenvrotl pabomei: Ne 212 (a), 217 (a,0), 245-255 (uetnbie), 274, 282 [15].

IIpakTuyeckoe 3ansaTus 19 «YcaoBue MOHOTOHHOCTH (DYHKLIMU OHOI AelCTBUTENbHOI
nepeMeHHOM HA MPOMeXKYTKe. IKCTPeMyMbl (YHKIIUYU OHOM 1eliCTBUTEILHOM MepeMeHHO».
KoumponvHvie 6onpocel: HOCTAaTOYHOE YCIOBUE MOCTOSHCTBA (YHKIIMH, TepeMa O JOCTaTOYHOM
YCIIOBUM MOHOTOHHOCTH (GyHKIMH, auddepeHupyeMoil Ha MPOMEXKYTKE, ONpeJesieHHe TOYKU
MakcuMyMma (MHHHMyMa), JIOCTATOYHBIC YCIOBHs JKCTpeMyma (YHKIUH IO TEPBOH M BTOPOM
IIPOU3BOTHOM.
3aoanus ons ayoumopnoii pabomsi: pazaen 2 Ne 230 (0), 231, 235, 237, 243 (a,0,c) [15]; Ne 1157-
1159 [6], Ne 300-315 (neuérnnie) [15].
3a0anus ons camocmosimenvrou pabomer. pasnen 2 Ne230 (a,nx), 232, 234, 236, 242 (a,0) [15];
Nel1156, 1158 [6], Ne 300-315 (uérnbie) [15].

IpakTnyeckoe 3ansitue 20 «MccaenoBanue (GYHKUHM OJHOH TepeMeHHOl Ha
HaTlpaBJ/ieHHe BBIMYKJIOCTH U TOYKHU neperunda rpaguka GyHKIUA. ACHMITOTHI».
Koumponvhvle 6onpocuvl: TOHSATHE BBIMYKIOH BHH3 (BBEpX) Ha MPOMEKYTKEe (DYHKIIMH, TOYKH
neperu0a, J0CTaTOYHOE YCJIOBHE BBIMYKJIOCTH (DYHKIUH, AJTOPUTM HUCCIEAOBaHHS (YHKIUH Ha

BBIMYKJIOCTh U TOYKH Ieperuoda, BUIbl ACUMIITOT Tpaduka () yHKIIHH.
3aoanus ons ayoumopnoii pabomur. paznen 2 Ne 395, 397, 399 (6,n), 413 (a,B,r) [15]; Ne1289, 1299

[10].
3aoanus ons camocmosmenvhou pabomor. pasuen 2 Ne 396, 398, 399 (a,r), 414 (a,B) [15]; Nel1287,
1291 [10].

IpakTuyeckne 3ausaTus 21-22 «IlosiHoe HccienoBaHue (PYHKIHUH M MOCTPOEHHE WX
rpagukoB».

3a0anus ons ayoumopnoit pabomer:. paznen 2 Ne 415 (a,n), 416 (¢), 418 (x), 419 (a) [15].

3aoanus ons camocmosmenvroi pabomer. pazaen 2 Ne 415 (0,¢), 418 (a,n), 419 (6) [15].
IIpakTuyeckoe 3ansitue 23 «HaumeHblliee H HanOoJibIIee 3HAYEHUS] (PYHKIHMHU OJXHOM

AEHCTBUTEJIbHON MEPEMEHHOM».

Konmponvhvle 60npocsei: PaBAIO OTHICKAHUS HAUMEHBIIETO M HAWOOJIBIIETr0 3HAYCHUS (DyHKIUH,

HEIPEPBIBHOW HA OTPE3KE.

3a0anus ons ayoumopnoii pabomuwr: paznen 2 Ne 317, 321, 327, 333, 341, 365, 372 [15].

3a0anus ons camocmossmenvrot pabomer: pasnen 2 Ne 316, 318, 326, 337, 366, 364 [15].

IIpakTuyeckoe 3ansaTue 24 «KKonTposbHasi padora 2».

2 ceMecTp

3ansarus JICKIIMOHHOI'0 THUIIA

Jlexnuul-6«IlepBoodpasHas M HeompeaeJ¢HHbIH HHTErpaj»:IOHATHE MNEPBOOOPA3HOM
GyHKIMM M HEONpeAeaEHHOro MHTerpaja, CBOMCTBa HEONpeNeNEHHOro HHTerpana, Talnuua
MHTETpajoB, OCHOBHBIE METO/Abl HHTEIPUPOBAHMS, HMHTETPUPOBAHUE pPALMOHANBHBIX ApoOeH,
MHTETPUPOBAHUE HEKOTOPBIX UPPALMOHATIBHBIX U TPAHCLEHICHTHBIX BBIPAXKEHUI.

Jleknmun7-10«OnpenenéHHbIH  MHTErpaI» . MHTCTPAIIBHBIC  CYMMBI, HHTETPUPYEMOCTb,
BEpXHUE M HIKHUE cyMMbI JlapOy, HeoOXxoauMoe M JIOCTaTOYHOE YCIOBHE HHTETPUPYEMOCTH,
HEKOTOpBIE KJIACChl MHTETPUPYEMBIX (PYHKIIMH, OCHOBHBIE CBOWCTBA OMNPEIENEHHOTO HHTErpana,
¢opmyna HeloroHa-JleliOHMIIa, 3amMeHa TNEpeMEHHOW M MHTErpPUpPOBAaHHME [0 YacTsAM B
OIIPEACIIEHHOM UHTErpae.

Jlekuunll-15«I'eomerpuyeckne u  (QuU3MYECKHe  NPHJIOKEHUS]  ONpedeTéHHOIO
HHTErpaja»:miolajgs IUIOCKOH (GUrypbl, 0OBEMBI Tel, JIMHA JYyrd KPUBOW, LEHTP THKECTH,
paboTa, nepeMeleHne, CTaTuYeCKue MOMEHTBHI.

Jlekuus 16«HecoO0cTBeHHbIEe HHTErPAJIbI». HECOOCTBEHHbIE HHTEIPAJIBI IEPBOTO U BTOPOTO
poJia, METOABI UX BBIYHUCIICHUS.



3aHATHS CEMHHAPCKOI0 THIIA
IIpakTnyeckue 3ansaTus 1-2 «O0001menune MmaTtepuana 1-ro cemecrpa».
Konmponvhvle 6onpocvl: MeTOABl BBIYHCIEHHS MpeaeioB (QyHKIUI, IOJHOE HCCIeIOBaHUE

(hyHKIINH.
3adanus ons ayoumopHoli pabomul MccaenoBaTh QYHKIMU U TOCTPOUTH uX rpadukuf (x) =

) =x+In(x? — 1), f(x) = erx, f(x) = V222 — 23, f(x) = e fey =1

3adanus 0ns camocmoamenvroi pabomol: UCCIENOBaTh GYHKIMU U TOCTPOUTH ux rpaduxuf (x) =
4

(1_|x_x)3’ f(x) = lnT:’ f(X) = (X - 1) * 63x+1.

IMpakTuueckoe 3ausaTne 3«I[loHATHE MEPBOOOPA3HOI U HEOTIPEAETEHHOTO HHTETPAJIAY.
Koumponvhvle 6onpocwi: omnpenencHue MepBooOpa3HOil (QYHKIUM Ha MPOMEKYTKE, MOHATHE
HEONpe/ICIIEHHOr0 UHTErpajla U ero OCHOBHBIC CBOICTBA, TaOJMIIA HEONPEACIEHHBIX HHTETPATIOB U
€€ IpUMEHEHHE JUTS HETIOCPEICTBEHHOT'O MHTETPUPOBAHUSI.
3a0anus ons ayoumopnou pabomur: pasaen 3 Ne 1-26 (neuernsie) [15]; Ne 1676-1702 (neuerHbie)
[10].
3a0anus ons camocmosimenvrotl pabomer: paznen 3 Ne 1-26 (uernsie) [15]; Ne 1676-1702 (ueTHbIe)
[10].

IMpakTHyeckoe 3ansTHE 4<3aMeHa MepeMeHHOI B HeonpeieJJéHHOM HHTerpaje.
Konmponvhvle sonpocel. GOpMYyITHpPOBKa TEOPEMbI O 3aMEHE IMEPEMEHHONW B HEONPEICIEHHOM
UHTErpase.
3aoanus ons ayoumopnoit pabomer:. pazaen 3 Ne 35-75 (neuernsie) [15].
3a0anus ons camocmosimenvrot pabomer: pasnen 3 Ne 35-75 (uetnsie) [15].

IpakTuyeckne 3aHaTUAS-6«UHTEerpupoBanne no yactaMm. [lpumeHenune 1ByX MeTOH10B
WHTErPUPOBAHHUSIY.

Koumponshule éonpocoei: TeopeMa 00 HHTETPUPOBAHUH 10 YaCTSIM B HEOTPEICIEHHOM HHTETpaJIe.
3aoanus ons ayoumopnoii pabomer: pazaen 3 Ne 94-120 (weuernsie), 123 [15].
3aoanus ons camocmosmenvrot pabomor:. pazaen 3 Ne 94-120 (uetnsie), 122 [15].

IMpakrnyeckue 3ansaTus /-8«HTErpupoBaHue palMOHAIbHBIX IPO0Eii».

Koumponvnvle 6onpocuvl. TIOHSATHE TPOCTEUIIMX IpoOeH, MpeACTaBICHHE MPABHILHOW ApodH
00IIero BUJIa B BUJEC CYMMBbI IPOCTEHIIMX APOOEH, alrOpUTM BBIYMCICHUS MHTErpaja OT APOOH
oOriero Buja.

3a0anus ons ayoumopnou pabomwr: pazaen 3 Ne 127 (a)-131 (a) [15]; Ne 2013, 2015, 2025, 2038,
2041, 2049 [10].

3a0anus ons camocmosmenvrou pabomur. paznen 3 Ne 127 (6)-131 (6) [15]; Ne 2012, 2014, 2027,
2036, 2048 [10].

Ipaktuyeckne 3aHaTHAI-10«MHTErpUpoBaHNe TPUTOHOMETPHYECKHMX H HEKOTOPBIX
HPPANHOHATIBHBIX (DYHKIIHII».

Konmponvhvle 6onpocel. GOpMyIbl YHHBEPCATLHON TPUTOHOMETPHUYECKOW MOJICTAHOBKH, MPHEMBI
WHTETPUPOBAHUS HPPAITUOHATBHOCTEH.

3aoanus ons ayoumopnoii pabomer: pazaen 3 Ne 152-174 (uedernsie), 139, 141 [15].

3aoanus ons camocmosimenvrou pabomor. pazaen 3 Ne 152-174 (uetnsie), 140, 142 [15].

IIpakTnueckoe 3anaTue 11 «KonTpoasnas padora 1».

MpakTnueckue 3anaTusl2-13«IloHsiTHe ompeneJéHHOr0 HMHTErpaja, ero OCHOBHbBIE
cBoiicTBa.BbIunciieHne onpeesiEHHOr0 WHTErpajia ¢ MoMoOIbI0 NepBoodpa3HbIx. Dopmyiia
HeroToHa-JIeHOHHAIAY.

Koumponvhvle 6onpocei: TOHSATHE ONPENENEHHOT0 WHTerpaina, cymmbel JlapOy, ycioBus
CYIIECTBOBAaHHMS W OCHOBHBIC CBOMCTBAa OIpPEACIEHHOTO WHTErpaja, HEIMOCPEICTBEHHOE
MHTETPUPOBaHUE ¢ ToMoILIbI0 popmynsl HeloTona-Jleitbnuna.

3a0anus ons ayoumopnoii pabomei: paznaen 3 Ne210 (n), 213 (a,B,1), 214 (e), 216 (a,B,n), 233, 227
(6),Ne 249 (a,B,%,u), 251 (a), 252 [15].

2—4x2
1-4x2’




3a0anus ons camocmossmenvhou pabomsr: paznen 3 Ne 211 (a), 213 (6,r,e), 216 (6,r), 232,249
(6,r,e), 250 [15].

IMpakTnuyeckoe 3ansitnel4«3aMena nepeMeHHON B ONPeIeJIEHHOM HHTETrpase.
Konmponvnvle 6onpocwi: QopMmyna 3aMeHbl TEPEMEHHOW B ONpEACIEHHOM HHTEerpaie, eé
0COOEHHOCTH I10 CPABHEHUIO C 3aMEHOW NIEPEMEHHO B HEOIIPECIEHHOM HHTETrpaie.
3aoanus ons ayoumopnoit pabomer:. paznen 3 Ne 253 (ua Beidop), 254, 259 (6,r), 260 (6) [15].
3aoanus ons camocmosmensrou pabomsr. pasaen 3 Ne 253 (na Be16op), 259 (a,B), 260 (a) [15].

IIpakTuyeckoe 3ansaTHe 15« HTErpUpOBaHUe MO YACTAM B ONPeAeTEéHHOM MHTErpaJse».
Koumpononvie e6onpocwi: (popMmylia HMHTETPUPOBAHUS 1O 4YaCTsIM, CTAHIAPTHBIC CHUTYyaI[HMd
UHTETPUPOBAHUSI.
3a0anus ons ayoumopnoil pabomer:. paznen 3 Ne 266 (ua Boioop) [15].
3a0anus ons camocmosimenvrotl pabomer: pasaen 3 Ne 266 (ua Beioop) [15].

IpakTnyeckue 3aHATUsA16-17«PazinvHble 3a7a4M HA BbIYHCICHUHE ONpPeIeJEHHBIX
WHTErpaioB».
3a0anus ons ayoumopnoit pabomer: Ne 2231, 2239, 2251, 2259, 2261, 2301, 2303, 2307 [10].
3aoanus ons camocmossmenvrou pabomsr: Ne 2232, 2236, 2252, 2260, 2262, 2304, 2308 [10].

IIpakTnyeckue 3aHATHA18-19«Bhrunciienne niomaaei mIOCKUX GUIyp B 1eKapTOBbIX
NOJISIPHBIX KOOPAHHATAXY.

Konmponvhvle 6onpocvl. TIOHATHE KBaJpupyemMod (QUrypbl, TeopeMa O KBaJpUPYEeMOCTH
KPUBOJMHEWHOW Tpamenuu ¥ € MPUMEHEHHE,NOJIIPHAs CUCTeMa KOOPIWHAT, (OPMYJbI CBS3H
MEXIy MOJIIPHBIMH W JCKApTOBBIMH KOOPJAMHATAMU Ha IUIOCKOCTH, (opMmyna IUIONamu s
BBIUMCIICHUS] KPUBOJIMHEHHOTO CEKTOPA.

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

3a0anus ons camocmosmenvnotu pabomer: pasnen 3 Ne 300, 302, 306, 322, 332, 333, 348, 350 [15].

MpakTnueckue 3aHATHAZ20-21«Bbrunciienne 00HEMOB TeJM JIJIHHBI JIYI'HM IUIOCKOW
KPHUBOI».

Koumponvhule 6éonpocoi: hopmyna 00bEMa Tena ¢ 3aJaHHbIM MONEPEYHBIM CEYCHUEM, hopMyJIa s
BBIUUCIICHUS 00BEMA TeJT BpallleHHsI, BBIYUCICHHE JJIMHBI TyTH MIJI0CKON KPUBOH.

3a0anus ons ayoumopnoii pabomei: paznen 3 Ne 351, 354 (6,8), 361, 365, 374,387, 391, 397, 404,
409 [15].

3a0anus ons camocmosmenvrotl pabomer: pasnen 3 Ne 388, 389, 390, 396 [15].

IIpakTnyeckoe 3ansiTue 22«@u3nyecKue NPUIOKEHHs ONPeaeTEHHOI0 HHTerpaJia».
Konmponvhvle 6onpocel: TIEHTP THKECTH KPUBOW W (UTYPHI, BBIYHMCICHHE PabOTHI MEPEMEHHOM
CHJIBI.
3adanus ons ayoumopnoii pabomur. paznen 3 Ne 468, 469, 474, 439, 450 [15].
3a0anus ons camocmosmenvrotl pabomer: pasnen 3 Ne 470, 475, 443, 452 [15].

IIpakTuyeckoe 3ansaTue 23 «KoHTposbHas padoTa 2».

IIpakTuyeckoe 3anaTue24 «HecoOCTBEHHbIE HHTETPAJIbI».

Konmponvhvle 6onpocwi: TIOHATHE HECOOCTBEHHBIX HWHTETPAJOB IIEPBOTO W BTOPOTO POJA,
CXOJIMMOCTh HECOOCTBEHHBIX MHTETPAJIOB.

3a0anus ons ayoumopnoti pabomer. pazaen 3 Ned86-492 (neuérusie), 495 (a,B,x), 496 (0), 499-503
(ueuétneie) [15].

3aoanus ons camocmosmenvrnotl pabomer: pasnen 3 Ne 486-492 (uérnsie), 495 (0,r,¢), 496 (8), 499-
503 (uérHbie) [15].

3 cemect

3angarus JICKIIMOHHOI'0 THIIA

Jlekuua 1 «Cxoasimmecsi 4YHCJIOBble Psiibl M HMX OCHOBHBIC CBONMCTBAa». MOHATHE
YHUCJIOBOTO PsI/ia, CXOASIIHAECS U PACXOJALIUECS YUCIOBBIE Psi/ibl, OCHOBHBIE CBOMCTBA CXOISIINUXCS
PAIOB.



Jlekuuu 2-3 «OcHOBHbIE NPH3HAKUH CXOAUMOCTH MOJIOKHTEIbHBIX PAT0B» KPUTEPHA
CXOJIMMOCTHU TOJIOKUTENBHBIX PAIOB, NMpU3HAKK cpaBHeHMs, Jlanambepa, Komm u nHTErpasbHbIM
IIPU3HAK.

Jlekuuu 4-5 «Psigpl ¢ NPOU3BOJbHBIMHM 4JEHAMH. AOCOIIOTHasE W YCJOBHasi
CXOAMMOCTH». 3HaKOUepeaAyroIuecs psiipl, npu3Hak JleiOHuna, cBoicTBa aOCOIIOHO CXOIAIUXCS
PAIOB, YCIOBHAs CXOAUMOCTb U Teopema Pumana.

Jlekiun 6-7 «@®yHKIHOHAJIbHBIE PsAbl W NocjenoBaTtejbHOCTH. I[loToueuHnass u
PaBHOMepHasi CXOAUMOCTH»:MIOHATHE (QYHKIMOHAIBHOM MOCIEA0BAaTEIILHOCTH U €€ CXOJUMOCTH.
[ToToueunass U paBHOMEpHasi CXOJIMMOCTH (YHKIIMOHAIBHBIX PS0OB M TeopeMa Beiiepmrpacca.
OcHOBHbIE CBOWCTBAa PAaBHOMEPHO CXOSIIUXCS PAIOB.

Jlekuuu 8-13 «CreneHHble PAAbI M UX NPHIOKEHUSI» CTCIICHHBIE PSABI, PaguyC H
MHTEPBAI CXOIMMOCTH, OCHOBHBIE CBOWCTBA CTENEHHBIX PsNOB, pasloxkeHne (yHKUIHHA B
CTEIIEHHBIE PsAJIbI, HEKOTOPBIE PUIIOKEHUSI CTEIIEHHBIX PSJIOB.

Jlekuuu 14-16 «Psaabl ®@ypbe». MOHATHE TPUTOHOMETPHUYECKOTO psla, OPTOHOPMAaJbHbIE
cucTeMBbl (YHKIMH, TpUroHOMeTpuueckuil psig Dypbe, yClIoBUS MOTOYEYHOH M pPAaBHOMEPHOM
cxonuMocTH, nowieHHoe auddepennuposanue psna Oypwe, psg Oypbe Ui YETHBIX U HEUETHBIX
bynkuuit, noustue paga Oypbe 1Mo Mporu3BOIbHON OPTOTOHANBHOM cUcTeMe (DYHKITHI.

3ansarus CEMHUHAPCKOIo TUIa

IIpakTuyeckoe 3anstue 1. «Cxoasinmmecs U pacxoJsimuecs YucjaoBbie psiibl. OCHOBHbBIE

CBOIICTBA CXOASIIMXCSH YHCIOBBIX PSIOB»
|.Konmponvuvie 6onpocst u 3a0anust.
1. Yto Ha3BIBaETCS YHUCIOBBIM PSIOM?
2. Yto Ha3bIBaeTCs OOITUM YJICHOM psia?
3. Korma cunraercs psin 3a1aHHBIM?
4. Kak ompenensiercst N-s1 9acTHYHAsi CyMMa psija?
5. Kako# psit Ha3bIBaeTCsl CXOASAIIMMCS (PacXoIsaumMes)?
6. JladiTe ompeneneHue TeOMETpHUECKOro psaa. llpm Kakux YCIOBHSIX TEOMETPHYECKHHA P
cxoautcst (pacxoaurcs)?
7. ChopmynupyiiTe OCHOBHBIE CBOWCTBA CXOMISIIIUXCS PSAIOB.
II. IPUMEPBI U 3AJJAUM JIJIST AYIUTOPHOM PABOTHI

1.1. Jlns KaKAoro M3 yKa3aHHBIX HWKE PAJOB. 1) Haiimure cymMmy N MEpBBIX YICHOB psiaa

(Sn); 2) nokaxkuTe ero CXOAMMOCTb, MOJB3YSACh HEMOCPEACTBEHHO €€ OmpeAeieHueM; 3) HalauTe

ero cyMMy (S).

1 1 1 1 1
)— — ot —.; 0) —+——+...+ +
1x2  2x3 n(n+1) x4 4x7 (Bn-2)(3n+1)
§+E+ +—3n+2n+ - )arctgl+arctg1+ +arctg +
6 36 6" ' 2 g 21?7
1.2. YkaxuTe 0JIHy U3 BO3MOXHBIX (pOpMYJ U1 N-TO WICHA psfa:
1 1 1
I+ =+>+—+..
5 9 13
1.3. Hanumute 5 mepBbIX YICHOB psija 10 W3BECTHOU (GopMyJie I ero o0MIero ujaeHa
_(-)"(2n-1)
n 3n -
14. HCCJ‘IGILOB&TB Ha CXOAUMOCTh cnez{yfonme FE€OMETPUYECKUE PAIBI.

( )nl

a) a5n, 60 a-—— )a( 1)“&30
n=1



. 3BAJJAHUA 1JI CAMOCTOSTEJIbHOM PABOTBI
1.5. JInis KaxJ0TO U3 yKa3aHHBIX HUXKE pAIOB. 1) HaliquTe cyMMy N MEpBBIX ero wieHOB (Sp);

2) TOKaXHUTE €ro CXOJAMMOCTD, MOJIb3YSICh HEIIOCPEJCTBEHHO €€ ONpe/eicHUeM;  3) HAlJIUTE ero
cymMmy (S)
1 1 1
)— L Tt L +.. 0) + +..+ +
1x3  3x5 (2n-1)(2n+1) 1x4  2x5 n(n+3)
1.6. YkaxuTe 0JIHy U3 BO3MOXHBIX (popMys [T N-TO WICHA psfa:
11 1 1
Sy e ——
4 9 16 25
1.7. Hanummre 5 nepBBIX WICHOB psijia MO U3BECTHOM (opMyIie It €ro 00Iero 4wieHa
_3+ (-’
" on?+2
1.8. MccnenoBars Ha CXOAUMOCTD CIEAYIOIINE T€OMETPUIECKHUE PSIIIBI:
¥ ¥ N
é 1 240 o 1810
a) A= 6) a( D'c-: s al-)"¢c-=.
n=1 3n 8 n=1 8 4 ]

IIpakTuyeckoe 3ansTue 2. «HeoO0XoauMblii NMPU3HAK CXOAMMOCTH PSAIa U KPUTEPHid

cxoaqumoctu Konmm».
|.Kormponvuvie 6onpocsl u 3a0anust.

1. Yto Ha3bIBaeTCS CyMMOI YUCIOBOTO psAga?
2. Yto Ha3bIBaeTCsl N-M OCTAaTKOM CXOSIIerocspsaa?
3. ChopmynupyiiTe HEOOXOAMMBIN MPU3HAK CXOTUMOCTH YUCIIOBBIX PSIOB.
4. KakoBo ciencTBre U3 Heo0X0JMMOT0 TTPH3HAKA CXOUMOCTH YUCIIOBBIX PSIOB?
5. ChopmynmupyiTe KpUTEPHUIl CXOTUMOCTH YHUCIOBBIX PSIIOB.

[I. IPUMEPBI 1 3AJTAUN IJ151 AYJIUTOPHOM PABOTEI
2.1. JInsg xaxaoro W3 yKa3aHHBIX HIDKE PsAoB: 1) HaiiauTe CyMMy N MEpBBIX WICHOB psiaa

(Sn); 2) maiimute ero cymmy (S); 3) Haiimure ero n-it ocrarok (R, ).

2 2 2 .
a) + +..+ +.. 0)
1x2x3  2x3x4 nx(n+1)«x(n+2)
2 3 N n+l

2 2+ 2 2+"' 2 2
12x32  2%x4 n“x(n+2)

2.2. C IIOMOIIIBIO HeO6XOI[I/IMOFO IpU3HaKa CXOAUMOCTH psiia YCTAHOBUTEC, KaKHUC U3
CICAYIOLIUX PAIOB 3aBECIOMO pacXodsTCs.

2. 4.6 2n
a) 0,001+,/0,001 +3/0,001 +...+1%/0,001 +....; gt gttty
$ 1
2.3. C nomouipto kputepus Ko JokaxuTe, YT0 rapMOHUYECKHH PsiJi @) — PaCXOJIHTCH.
n=1 n

111. BAJAHU S JIJII CAMOCTOSITEJIBHOM PABOTHI
2.4, Jlnsa KaXJIO0TO M3 YKa3aHHBIX HIDKE PAAOB. 1) HaiiauTe CyMMy N MEpBBIX WICHOB psiaa

(Sn); 2) maiimute ero cymmy (S); 3) Haiimure ero n-it ocrarok (R, ).
1 N 1 - 1 + 6 3 5 N 2n+1

a) s 02y %y 4T
1x4x7  2x5x8 nx(n+3)x(n+ 6) 1Px2% 253 n*x(n+1)°




2.5. C mnomomiplo HEOOXOJUMOIrO TMPHU3HAKA CXOJUMOCTH psJa YCTAaHOBHTE, KaKhe W3
CIIEYIOIIUX PSAOB 3aBEIOMO PACXOMASITCS:

3 5 2n+1 1 2 3 n
a) ~t—t..t +.. 6) + + +..+ +
4 6 2n+2 1001 2001 3001 1000n +1
s 1
2.6. C momomutsto kputepus Komm nokaxure, 4o psijt é_(— CXOJIUTCHL.
n=1 N n+

IIpakTuyeckoe 3ansaTue 3. «PAabI ¢ MOJOKUTEIbHBIMU YwieHaMu. Heo0xoqumoe u
A0CTATOYHOE YCJIOBHE CXOAMMOCTH MOJ0KUTEILHBIX PsiioB. [Ipu3Haku cpaBHeHUsA
MOJIOKUTEJIbHBIX PATIOB»
|.Konmponvuvie 60npocsl u 3a0anust.
Kako#i psii Ha3pIBaeTCs TIOJI0KUTESIIEHBIM ?
2. KakoBo xapaKkTepuCTHYECKOE CBOMCTBO MOCIICIOBATEILHOCTH YACTHYHBIX CYMM
MIOJIOKUTEITHHBIX PSIOB?
Cdhopmynupyiite HEOOXOUMOE U JJOCTATOYHOE YCIOBUE CXOJAUMOCTH TMOJIOKHUTEIBHBIX PSIOB.
4. CdhopmynupyiiTe mpu3HAKU CPABHEHHUS MMOJOKHUTEIBHBIX PSIOB.

=
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|I. IPUMEPHI 11 3AJTAUN IJ151 AYJIUTOPHOM PABOTEI
¥ ¥

. o Q 2
3.1. JlokaxxuTe, YTO €CIU TMOJIOKUTEIBHBINA P Ad, cxomutcs, TO M pan G| &, TaKkKe
n=1 n=1
CXOJUTCS, a 00paTHOE YTBEP)KJICHUE HEBEPHO.

3.2. Pemute BOIIPOC O CXOAUMOCTH CJICAYIOIIUX PsIAO0B C IIOMOIIBIO IPU3HAKOB CPAaBHCHMU .

. p .p . p S 1
sin=+sin= +..+sin=+...: - .
Y S ey 2 DA s
1 1 1 X
6) a4 ) a@n-+n-1);
2x5 316 (n+)(n+4) ot

1 +,,,+; o e) g%(\/ml—\/n—l).

B) — t— +
In2 In3 In(n+1)

111, 3AJTAHU S JUTSTI CAMOCTOSITEJILHOI PABOTBI

S S, b
3.3. JlokaxuTe, 4TO €Clu paapl o a, Hu abn CXOJATCS, TO U PAl aanbn TaKXe
n=1 n=1 n=1

cxonurest, e @, 30 u bn 30.
3.4. Pemure BOIpOC O CXOAMMOCTH JAHHBIX PSJIOB C MOMOIIBIO TIPU3HAKOB CPABHEHUS:

1 1 1 p p p
+ +...+ +... tiao—+tg—+...+tg—+...-
RRTOREYPE (2n-1)x22t B 107, *10% Sgn T
¥
1+2 14n é Inn
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) T e Qi

IIpakTnyeckoe 3ansitue 4. «IIpusnaxklanambepa u paaukanbHbIinpusHak Komm
CXOAMMOCTH IOJIOKUTEIbHbBIX PSAI0B».
|.Konmponvusie 6onpocst u 3a0anusi.
1. Kakoii 4rc0BOM psiji HA3BIBACTCS MOJIOKHUTENBHBIM (CTPOTO MOJIOKHUTEILHBIM)?
2. Chopmynupyiite npusHak [lanambepa cXOAMMOCTH TIOJIOKUTEIBHBIX PSIIOB.
3. ChopmynupyiiTe paauKaabHBIN Mpu3HaK Koy cX0qMMOCTH MOJIOKUTEIbHBIX PSIIOB.



II. IPUMEPHI 1 3AJTAUN [J151 AYJIUTOPHOM PABOTEI

4.1. Viccnenyiite Ha CXOAMMOCTD CIEIYIOININE PSIIbI ¢ MOMOIIbIO Tpu3Haka Jlanambepa:

1 1 1 . . .
a) ~t— .t ———+.; 6) sinP +asin? +. +n?sin 2+
3 5l (2n+1)! 2 4 2"
4.2. UccnenyiTe Ha CXOAMMOCTh CIICIYIOIIME PSABI C MOMOIIBIO PAaJIUKAIBLHOIO MPHU3HAKA
Kommu:
1 1 1

. .51 .1
6) arcsinl+arcsin® = +...+arcsin” = +....

a) +—S—+.+ +...
In2 In°3 In"(n+1) 2 n

4.3.VccrieayiiTe Ha CXOIUMOCTD cneny}omne MOJIOKUTEIIbHBIE PAIBI:
$ n'[V5+(-D)"T ga n ¢
a) A n : 0) a
4 En+lp

1. 3SAJAHWA JIJI CAMOCTOSTEJIbHOM PABOTBI
4.4, I/IccnenyﬁTe Ha CXOAUMOCTB CIIEAYIOIIUE PSIABI C HOMOH_ILIO npu3Haka Jlamambepa:

n=1

2 n 2 n
a)—+—2+ At )—+—+ A+ +...
2 2 2 2l 3 (n+1)!
4.5. Uccnenyiite Ha CXOAMMOCTh CIEIYIOIIUE DSl C TOMOIIBIO PAJUKAIBHOTO MpHU3HAKA
Kommn:
g 30 % n+1g"
- < - ¥
)g+e20 +..+8 n” +o G)éagg .
T Ty A
4.6.VccrieqyiiTe Ha CXOIUMOCTD cneny}omne MOJIOKUTEIbHBIE PSIBI:
) § D6 5 A ﬁl
a E—
n=1 5n+1 n=1 (n + 1)

IIpakTnyeckoe 3ansitue 5. «O000meHHbI rapmMoHu4yeckuil psja. HWHTerpanbHbIi
npu3Hak Koumm cXoquMoCTH 10JI0OKUTEIbHBIX PSIA0OBY.
|.Konmponvrvle 6onpocwt u 3a0aHus:
1. Kakoii psn Ha3bIBaeTCst 0000IIEHHBIM TAPMOHUYECKUM PSIIOM?
2. Ilpu xakux 3HAYEHUSAX NoOKaszarenss & OOOOIIEHHBIH TapMOHMYECKUI pSA CXOAUTCS
(pacxomutcsi) ?
3. CopmynupyiiTe MHTErpasIbHbIA Ipu3HaK Kolu cX0JUMOCTH MOJI0KUTEIbHBIX PSI0B.

II. IPUMEPHI 1 3AJIAUN TSI AYJIMTOPHOM PABOTBI
5.1. UccnenyiiTe Ha CXOAUMOCTb CJEIYIOIIME PSIIbl C IOMOLIBIO I/IHTeraJ'IBHOFO IIPU3HAKa!

a) ! + ! +..+ ! +...; al n 9 B) a—| n—+1
2In2  3In’3 (n+D)In’(n+1) 81 . - n |
5.2. OHCHI/ITG (CBepxy U CHH3Y) CYMMBI cneny}omnx MTOJIOKUTEIBHBIX PSJIOB:

S 1
a)a oz )a(2 1)

1. BAIJAHUSA JUII CAMOCTOSITEJIBHOM PABOTHI
5.3. UccnenyiiTe Ha CXOAUMOCTD CIEYIOIINE PAIbI C TIOMOIIBIO HHTETPAIBHOTO MPU3HAKA!



2

1 1 1 sel+n’d
oLy o ) a—ln +1 ogl n ?
2In2  3In3 ninn 2N gl+n®y

5.4. Ouenure (CBepxy 51 CHI/I3y) CYMMBI CIIEYIOIIUX MOJ0KUTEIbHBIX PSIOB!

5 1
a) A 715 )a
n=1n

nln +1

IIpakTuyeckoe 3ansaTHE 6. «3HAKOYepeaYIOLIHECS PsiAbl U NPU3HaK JleliOHnna.
AO0COJIIOTHAAL U YCJIOBHASI CXOMMOCTh YUCJIOBBIX PSI/IOB»
|.Konmponvuvie 6onpocsl u 3a0anust.
Kakoii psig Ha3pIBaeTcsl 3HAKOYEPEAYIOIIUMCS ?
Chopmynupyitte npusHak JleiOnua.
Kakoii psig HazpiBaercs psaaom Jleitoanna?
Kak onienuBaetcs |S - Sn| st paaoB JleiiOamma?

Korna psa HaseiBaeTcst aOCOTIOTHO (YCIOBHO) CXOASIITUMCS ?
Cdhopmynupyiite mpusnak Ko aGCoMOTHON CXOTUMOCTH PSIIOB.

o0 M wnh Pk

|I. IPUMEPEI U 3AJTAUN TSI AYJIMTOPHOM PABOTBI
6.1. BoricHuTe, Kakue M3 yKa3aHHbBIX PSJIOB CXOJATCS aOCONIOTHO, KakUe YCIOBHO, Kakue
pacxonsarcs:

1 1 1 1
a) l-=+.. . +(-)"——+..; r) -1+— -+ (-D)"—+..;
R T N
1 n+l 1 . é ( 1)n
— - T... . I
0) In2 In3 +=D) In(n+l) )ﬂn Inn’
¥ n+l ah
B 1—lxiz+...+(—1)”*11xi+...; e) °aM8 .
2 22 n 2" 7+(-D" 5

$ S > g
6.2. TloxkaxuTe, 4TO ecou pamsl g a, u &b,” cxomsrcs, To psx @a,b, cxoaurcs
n=1 =1 n=1
a0COIIIOTHO.

6.3. CKOJBKO JOCTAaTOYHO B3SATh WIEHOB psma 1- % + ? - F +..+ " +..., 4TOOBI
OLIEHUTH ero cymmy ¢ Tounocteio 7o 0,01 ; no 0,001 ?
1. BAJTIAHNS JUISI CAMOCTOSTEJIBHOM PABOTBI

6.4. BrrsicauTe, kakue u3 YKa3aHHBIX PAJ0OB CXOIATCA a6COJ'IIOTHO, KaKH€ YCJIIOBHO, KaKHC
pacxoasTcs.

1 1 1 8 n’
a)l-—+ n+l : r) —-—+..+ 1n+l +...0
) 3? +(=D (2n- l)3 )2 4 D
6) sina __ sin Za+m+sm Sa +. alRr ) a( 1)n+12 .
1 4 n
3 e N1 &4+ (-1)" 0
2-—+.+(-1 e —_— 7

¥
[
6.5. CKOJBKO OCTaTOYHO B3fTh YICHOB pAla Q , 4TOOBI OLEHUTH €r0 CyMMY C

Tounocthto 1o 0,01; mo 0,001 ?



IIpakTyeckoe 3ansitue 7. «Psigbl ¢ NPOM3BOJIBLHBIME WieHaMH. [lepecTaHOBKA YIeHOB
psaaa»
|.Konmponvhvie gonpocsi u 3a0anusi:
1. Moxet 11 U3MEHHUTHCSI CyMMa CXOJISAIIETr0ocs psaa OT MepecTaHOBKU YJICHOBITOTO psiaa?
2. Korna psin Ha3bpiBaeTCst 6€3yCI0BHO CXOISAITUMCS ?
3. Ilpu kaKko# CXOAMMOCTH CyMMa psiia HE 3aBUCHT OT TIEPECTaHOBKHU WICHOB ATOTO psijia?
4. Chopmynupyiite Teopemy Pumana 00 yCIIOBHO CXOISIIUXCS PsiIax.

Il. HPI/IMEPBI " 3AI[A‘-II/I JUIA AYJIMTOPHOM PABOTBI

7.1. 3Has1, 9TO CyMMa psijia a( H"t paBHa In 2, Haiiqure cymmy psiga
n=1
1 111 1 1 1 1
- -S4 -4 HalF
2 4 3 6 8 5 10 12

MMOJIY4YCHHOT'O HepeCTaHOBKOI/I YICHOB UCXOOHOI'O pAaa.

. 11 1 1 1 1 1
7.2. UccnenyiiTe Ha CXOUMOCTD PSIJT 1_§+§_§+?_3_5+”'+F_W+m . byner
da 1l 10
U CXOAAIMMES PN Q ¢t ~ o g™ ?
k:lez 3 [/}

7.3. IIpu Kakux 3HAUYEHUAX MapaMeTpa & CXOAUTCA Psil

1 1 1 1 1 1
1-—+= -+ — =7

22 3 4 5 6% 7

30, 80, @ n® -10
7.4. lokaxwure, uto pag 1+ 91 -—itel-—s+.+E1- T +... cxoautcs. byzner nu
4g & 9g n g
CXOJIUTHCS PsifL, TIOTYJaeMblii U3 JaHHOTO, €CITH YOpaTh CKOOKU?
¥ ¥

[} [e]
7.5. Ilycte mambl nBa paga Qa, u ab, ¢ HeorpumarensHbIMM WwieHaMH. UTO MOXKHO
m=1 n=1
¥ ¥ ¥
o o] o
CKa3aTh O CXOJAMMOCTH psijia a(an - bn): a) eclm U pan 9 a, u pan b, pacxomarcs; 06) ecnn
n=1 m=1 n=1
S &
pan gQa, pacxoaurcs, apsag b, cxoaurcs ?
m=1 n=1

1. 3AI[AHI/IH TSI CAMOCTOSTEJIBHOM PABOTHI
2
7.6. 3Has, yTO cCyMMa psija a( 1)”+1—2 paBHa ’f—z, HalauTe CyMMY psizia
n=1

1 1,1 1 1. 1,61 1
+— -+ +

E N S ———
3 22 52 7% 42 9° 117 6°
MOJy4EHHOTO TIEPECTAHOBKOW YJIEHOB UCXOJHOTO psija.

7.7. Uccnenyiite Ha CXOAMMOCTD PsIJT % -1+ i - 1 + i - 1 +..+ 1 1

7 5 11 9 Ak -1 4k -3

+... .byner nmu

CXOIAIIMCS PSLI ga 1 - 1 9 ?
P k:184k-1 4k -3y
7.8. Ilpu Kakux 3HAYCHUSX IMapamMeTpa & CXOIUTCS P
1 1 1 1 1
++
33 23 5&1 73 4&




& 0
7.9. Jlokaxure, 9TO psiI 91—19 %l 10+...+ 1 5= 12i+
§ 4g €9 169 §(zk-1) (2k) 5

CXOJMTBHCA Psifl, MOJIy4aeMblii U3 TAHHOTO, €CIH YOpaTh CKOOKU?

cxopures. byner nu

IMpakTnyeckoe 3ansiTue 8. «YMHOKEHHE CXOAALINXCS YHCTOBBIX PSITOBY
|.Konmponvuvie 6onpocsl u 3a0anust.
1. [aiite onpeneneHNeo0nero MOHITHS TIPOU3BEICHHS IBYX PSIOB.

2. YTo MOXHO CKa3aTh O CXOJIUMOCTH ITPOU3BEICHUS ABYX a0COJIFOTHO CXOMSIIUXCS PSAIOB?
¥ ¥

3. JlaiiTe onpesieNeHne IPOU3BEICHIS IBYX PAIOB &a, U g b, mo Komm.
n=1 n=1
4. B 4eM COCTOUT OCHOBHOE OTIIMUHUE MOHATHS npoussedeHus: psaoos no Kowu ot o0IIero NoHATUS
npou3zeeoeHUst 08yx pso0g?
5. Chopmymupyiite Teopemy MepreHca 00 yMHOXkeHHH PsAoB 1o Kormm.

Il. IPUMEPHI U 3AJIAYN JI51 AVI[HTOPHOﬁ PABOTBI
8.1. JlokaxwuTte, 4TO eciu XOTS Obl OJMH W3 JABYX PSAOB C IMOJIOXKHUTEIHHBIMU YJICHAMHU

pacxoauTcCs, TO PACXOAUTCS UX ITPOU3BECACHUC I10 KOH_II/I
¥

[o] -
8.2. Haiinute npousseaenueno Koumu psmos aan "u a( l)n+1 n 1, ‘X‘ <1.
n=1

8.3. UccnenyiiTe Ha CXOI[I/IMOCTB npousBeeHue mo Komm psyion

a( 1n+l 1 " g(_l)nﬂi
n=1 \/_ n=1 n2 .

1. BAIJAHMSA JIJII CAMOCTOSITEJILHOM PABOTbI

¥
2 .,n-1

8.4. Bossenwre B kBajpar pan g X ‘X‘ <l1.
n=1

8.5. Uccnenyiite Ha CXOZII/IMOCTI) npomBe)JeHHe no Kommn pﬂI[OB

n+l n+l

a( 1) —,— u a( 1)
n=1 n’ \/n
..2
O
8.6. Ilokaxwure, uyTO pAI ga( n" \/7 pacxonutcs. Kakoe ycioBue Teopembl
lg

MepTCHCEl 00 YMHOKCHHHU PAAOB HE BBITTOJTHEHO ?

IIpakTuyeckoe 3anaTue 9. «[lonsTue 0 GpyHKUHOHATLHOM psiie. O01aCTh CXOAUMOCTH
(pYHKUHMOHAIBLHOTO psiIa»
|.Kormponvhvie 6onpocsl u 3a0anust.
1. JlaiiTe onpenenenue pyHKIIMOHATBLHOTO psfa.
2. Kakast Touka Ha3bIBa€TCSA TOYKOH CXOIUMOCTH (PacX0oaMMOCTH) (QYHKIIHOHAIBHOTO Psia?
3. Urto Ha3bIBaeTCcs 00JaCTHIOCXOAUMOCTH (PYHKIIMOHAIBHOTO psga?
4. Ha kakoM MHO>KECTBE OTpejiesieHa cyMMa (pyYHKIIMOHATBHOTO psijia?

[I. IPUMEPBI 1 3AJIAUU JJJ1S1 AYJIUTOPHOM PABOTbI

9.1. KakoBbI 001aCTH CXOUMOCTH CIEIYIOMINX PSIIO0B:
2 n
2 X X X X X
a) X+x .+ X" +..50) X+ =+ +=+..B) xtg§+x2tgz+...+x”tgz—n+... :

V2 A

9.2. Haifute CyMMBI CIEIYIOUINX PSJIOB:



¥ ¥
a) éxz(n—l) 6) é(_l)nﬂzn—lxn—l;
n=1 n=1

" 3 N 5 N 7 .
1+3x  (1+3x)(1+5x) (QA+3x)L+5x)(1+7x)

., Xx>0..

1. BAJTIAHUS U1 CAMOCTOSTEJILHOM PABOTBI

9.3. KakoBbI 00J1aCTH CXOJIUMOCTH CJICAYIOITUX PSIOB:
X x? X
a) INnx+In’x+...+In"x+...;6) =+ +..+ +.
) ) 2 2442 n+/n

n

B) sin5+sin 5+...+sin L+...;r) e He™ 4 He 4
2 4 2"
9.4. Haifute CyMMBI CIEIYIOUINX PSIOB:
¥ _ n-1 2 4
a) é(x f) ;0) + 3 + +...
o3 1+2x  (1+2x)(1+3x) (1+2x)(1+3x)(L+4x)

, x>0.

>S5

IIpakTnueckoe 3ansitue 10. «[lonsiTne 0 paBHOMePHOIi cX0OAUMOCTH (PYHKIHMOHATBHBIX
psanoB. Teopema Beiiepmrpacca»
|.Konmponvhvie 6onpocst u 3a0anust.

1Kakoli psi Ha3bIBaeTCsS PAaBHOMEPHO CXOISAIIMMCS Ha MHOXECTBE £7?
¥

[
2. Korga uncnosoii psin @ C,, HasbIBacTCs MaXOPAHTHBIM UL GYHKIMOHAIBHOTO Psiia
n=1
¥
(o}
a f. (X) na maoxecrse E?
n=1
3. Chopmynupyiite npusHak Beieprrpacca 0 paBHOMEPHOH CXOJIHMMOCTH.

Il. TIPUMEPBI 1 3AJTAYN J1JTA AYI[HTOPHOPI PABOTBI
¥

10.1. Tokaxwure, 9TO psij éx” (1 - X) cxonurcsa na [0; 1] nepasromepHo.
n=1

& n?

10.2. Jokaxxure, 4TO PSILI _

a P §1+ (nx)?

1 1 1

+ + ...+
Vi+x 241+ 2x 2" 11+ nx
Ha R.=(0,+¥) . CKOJbKO HYXXHO B3SITh WICHOB, YTOOBI IIPH JIFOOOM HEOTPHUIATEILHOMX MOYKHO

PaBHOMEPHO CXOAUTCS Ha R=(-¥,+¥) .

10.3. Ilokaxkute, 4TO PsiA +... PABHOMEPHO CXOJUTCS

OBLJIO BBIYUCIUTH CYMMY psifia ¢ TouyHOCTHIO 70 0,0017
% (-1
X +n
npusHak Beliepiirpacca o paBHOMEpPHOM CXOJIMMOCTHHE IPUMEHUM?

1. SATAHUS 1JIA CAMOCTOSITEJIbHOM PABOTBI

10.4. Jloxaxxute, 4TO Pl cxoautes Ha R=(-¥,+¥) . [loyemy K JaHHOMY Py

¥
10.5. Jlokaxxute, 9TO psit é_XZ (1 - Xz)n_1 CXOIHUTCS Ha (—\/E ; \/E ) HEPaBHOMEPHO.

n=1

sin X sin nx
+..+

T [+ PaBHOMEPHO CXOIUTCS HA R=(-¥,+¥).
n!

10.6.Hokaxwute, uto psim 1+



$ (-1)"'x?
10.6. Jlokaxxute, 9TO psiz aﬁ CXOJIUTCS paBHOMEpHO Ha R=(-¥,+¥) , a psx,
n=1 (1 + X )
COCTaBJIEHHBIN M3 a0COIIOTHBIX BEJIMYMHETO YICHOB, CXOIUTCS HEPABHOMEPHO (T.€. IpU3HaK
Beiiepitpacca 0 paBHOMEPHO#H CXOAUMOCTHK 3TOMY PSiTy HE TPUMEHHM).

IpakTuyeckoe 3ansiTue 11. «IlowieHHoe HHTerpupoBaHue PYHKIHOHAIbHBIX PSII0B»
|.Konmponvhvie 6onpocsl u 3a0anust.

¥

o
1. Korna psin g f,,(X) Ha3piBaeTcsi paBHOMEPHO CXOJSIIIMMCS Ha MHOKecTBe £ ?

n=1
2. CohopmynupyiiTe  CIEAyIOIIHE TEOPEMBI O  CBOMCTBAX  PABHOMEPHO  CXOISIIHXCS
(GYHKIIMOHATIBHBIX PSAZOB. a) O HEMPEPBIBHOCTH CYMMBI psiga; 0) O MOWICHHOM HWHTETPUPOBAHUU
psiza.

II. IPUMEPEI 1 3AJTAUN IJ151 AYJIUTOPHOM PABOTEI

11.1. TlokaxuTe, uto psg X° + X° +...+ x*""% + ... paBHOMEPHO CXOMUTCA B KAXKIOM ITPOMEKYTKE
Buma -1+wE£XELl-w, rne W — 11000€ MOJIOKUTEIBHOE YHUCIIO, MeHbIee 1.
WHTerpupoBaHueM JaHHOTO psaa Haiiaute B unteppane (-1,1) cymmy psaza

3 7 4n-1

X X X
T+t

3 7 4n-1

+...

& Cosnx
11.2. ®ynknus f onpenensercs pasencteom f(X) = Q

n=1

— . Tlokaxwure, uto pynkius f(x)

. BP0 (2P0
ompejesieHa U HenpepbiBHa mpu arooom X. Haitmure f(0), fQET' f (;Ev.
€<y €og

2 Xn

X
11.3. Onpenenute 00IacTh CXOAMMOCTH psijia X + ? tot—+
n

¥ n
& x+n(-1)
11.4. Onpenenure obmacts cymecrosanms pynkmun f (X) = q——F———

> Y UCCIIEIYUTE €€ Ha
= XTFn

HETPEPBIBHOCTD.

1. 3AJJAHU ST JUUTISI CAMOCTOSITEJIBHOI PABOTBI

11.5. [lokaxkure, 4TO P N S W D Gt PaBHOMEPHO CXOJUTCS B KAXKJAOM MPOMEKYTKE
Buma -1+wWEXELl-w, rne W — 11000€ MOJNOKUTENBLHOE YHUCIIO, MeHbIIee 1.
WHTerpupoBanreM JaHHOTO psijia Haiiaute B uHTepBaie (-1,1) cymmy psina

3 5 2n+1

XX X
—+ T+ 4+

3 5 2n+1

11.6. ®ynkuus f ornpenensiercs pasencrsom f (x) =e™ +2e

+..

Xy Ane™ e+

In3
Hokaxwure, 4to f(X) nenpeprisua na unrepsane (0, + ¥) . Beruncnure () f(x)dx .
In2

¥
o X
11.6. Onpenenute o6aacTh cymectoanus Gyukmun T (X) = am U HCCIENyWUTe ee Ha
= + X
n=1

HEMPEPBIBHOCT.

IIpakTnyeckoe 3ansitue 12. «[lowiennoe quddepenuupoBanne GyHKIHOHATBHBIX
pAnaoB»
|.Konmponvusie 6onpocst u 3a0anusi.
1. JlaiiTe onpenenenue paBHOMEPHOH CXOAMMOCTH (YHKIMOHAIBHOTO psijia HA MHOXKECTBE E.
2. ChopmynupyiiTe TEOpeMy O MOYICHHOM TP PepeHINPOBAHUHN (PYHKIIMOHAIBHOTOPSA.



II. IPUMEPHI 11 3AJTAUN TSI AYJIUTOPHOM PABOTEI

2 3 n+1

X X
12.1. Haiigure cymmy psiga  —— - ——+, n+1
P 12 23 +D n(n+1)
12.2. Y6enurech, 4TO psin > 22’0)( + SN jpx +...+ SIn 22an +... PaBHOMEDHO CXOMMTCS Ha BCEH

4qrCcI0BOI ocu. [TokakuTe, 4To ATOT psiJl HENb3sI MOWICHHO AuddepeHInpPOBaTh HA B KAKOM
YHCIOBOM MPOMEXKYTKE.
12.3. JlokaxuTe CrpaBeNTABOCTh PaBEHCTBA

> X x*n3 1 1+ x
X+—+—+..+ +... ——arctgx+—ln—
9 4n -3 2 4 1-X
$ 1
12.4. Jlokaxxute, 94TO PST a_ 7 CXOJIUTCS PAaBHOMEPHO Ha [O 1] M JOIYCKAeT Ha 3TOM OTPE3KE

mudhepeHIpoBaHUE n}060r0 Mopsi/iKa.

11, 3AJIAHU S JUUTSI CAMOCTOSITEJILHOI PABOTBI

5 4n-3

X X
12.5. Haiinure cymmy psiga X +—+...+ ..
5 4n-3
& sinnx
12.6. loxaxure, 410 psiJi @) — 5 MOXKHO NOWICHHO 1M HEPEHIMPOBATE HA JIFOOOM YUCIOBOM
n=1
MIPOMEXYTKE.
S (N+D)(n+2)(n+3) , 1
12.7. Jloxaxure crpaBeJIMBOCTh PABEHCTBA &) X =
n=0 3! (1 - X)

IIpakTnuyeckoe 3ansiTue 13. «Ctenennbie psabl. Pagnyc 1 MHTEPBAaJ CXOAMMOCTH
CTeNeHHBIX PSIA0B»
|.Konmponvusie 6onpocst u 3a0anusi.
1. [aiiTe onpesesieHne CTETIEHHOTO psia.
2. Chopmynupyiite Teopemy AOens U ClieACTBUE U3 Hee.
3. UTo Ha3bIBaETCS paInyCOM CXOAMMOCTH CTETIEHHOTO psija?
4. KakoBa CTpyKTypa MHOKECTBA CXOAMMOCTH CTETIEHHOTO psaaa?
5. Moryt 11 MHOKECTBO CXOJIMMOCTU U MHTEPBAJI CXOIUMOCTH CTEIICHHOTO psia COBMAIaTh?

|I. IPUMEPHI U 3AJTAUN IJIS1 AYJIMTOPHOM PABOTBI

13.1. Haiitu HHTCPBAJIbl 1 MHOXXCCTBA CXOAUMOCTH JAHHBIX CTCIICHHBIX p}I,I[OB:
2 n

X X
a) 10X +100%* +...+10"X" +...; 6) X+—+..+———+..;B) 3X+..+(n-1)3""x""+..;
20 nx10"
(2%)° ()"
r) x+ T +..+ R +... ( Ipu KCCIeIOBAHUN CXOUMOCTH Ha IIPABOM KOHIIE HHTEpBaJa
! n!

Y4€CTh, 4TO (paKTOpHUaIbl OOJIBIINX YUCEN MOTYT OBITh BBIPAXKE€HBI TPUOIMKEHHO POPMYIIOi
LN
gno
Crupnunra: nl» ggg N2p n );

¥ LS
) In—2x2+ In3 X+ mxn+l ) éaLl)m% (x-2)" =1+4(x - 2" +K
2 3 n+1 n:o§2+(—1) o

111, 3AJTAHU S JUTSI CAMOCTOSITEJIbHOI PABOTBI



13.2. Haiitu uHTEpBaJIbI U MHOKECTBA CXOJAUMOCTH JIAHHBIX CTETIEHHBIX PSJIOB!
3 2n-1 2 n
X X X X X
a) X-——+..+(-)"™ +..; +
3x3l @2n-)(2n-D!

2 n 29 62 ean+1 un
B) X+4xX" +..+(nNX)" +...; 1) 2Xx+¢—Xx+ +...+e9—— X( +.
ed o ge N o g
s&2+(-1)" 0 n 1
-1) =1+ -(x-1)+ K.
21) gg7+( 1)n+1— ) 8( )

IIpakTuyeckoe 3ansaTue 14. «OCHOBHBIE CBOICTBA CTENEHHBIX PSAI0B»
|.Konmponvuvie 6onpocst u 3a0anust.
1. ChopmynupyiiTe CBOUCTBO O pABHOMEPHOU CXOJMMOCTH CTCIICHHBIX PSJIOB.
2. MoXeT 1 MHOKECTBO CXOJUMOCTH CTEIIEHHOTO psifa OTIUYATHCS OT MHOXKECTBA CXOJUMOCTH
psiaa, MOJIy4EHHOTO MPHU OWICHHOM HHTETPUPOBAHUU ?
3. Bepuo nmu yrBepkaeHne «CTeNeHHOH psill MOKHO MOWIEHHO Au(depeHnpoBaTh J000€ YHCIIo
pa3 B MHTEPBAJIC €r0 CXOIUMOCTH»?

Il. TIPUMEPBI U 3AJIAUU JUUTS AYIMTOPHOU PABOTBI
141 I[OKa)KI/ITe, 4TO CyMMa, pa3sHOCTb U MPOU3BCACHUC JIBYX CTCICHHBIX PAAOB C LHECHTPOM
HHTCpBAJIa CXOAHMMOCTHU B O)IHOI\/’I U TOU XE€ TOUKE TaKXKe SIBISIOTCSI CTEIICHHBIMU paaaMu C
HCHTPaMU UHTCPBAJIOB CXOJUMOCTH B TOM K€ TOYKE.
¥ n

X
14.2 Haiigure CyMMBI CIICAYIONIUX PSIIOB. a) é_—; 0) énzxn
n= N =
¥ 2n
o ( 1) X
14.3. Jlokaxwure, uro ¢ynxums f(X) = g ———— 2n)! OeckoHeuHo auddepeHupyemMa Ha
n=0
(—¥,+¥).
. 3BAJAHUA JIA CAMOCTOSTEJIBHOU PABOTHI
¥ N
X
14.4. Noxaxwure, uto pynkuus f (X) = é'_l HenpepbIBHA HA R=(-¥,+¥) .
n=0 "!=

n

X
14.5.Haiinqute CyMMBbI CIICAYIOIIUX PSAIOB. a) é—z; 0) én(n - 1)Xn
n=1 N n=1
n

¥
X
14.6. Noxaxwure, uto pynkuus f (X) = é—l GeckoneuHo nuddepenuupyema Ha (-¥,+¥).
n=o N!

IIpakTuyeckoe 3ansTue 15. «Pa3znoxxkenue pyHkuuii B creneHnbie psiabl. Psaa Teidnopa»
|.Konmponvhvie 6onpocsl u 3a0anust.

1. Yto HazeBaercs pasnokeHueM GyHkiuu f (X) B psig Teiinopa B OKpeCTHOCTH TOUKH X, ?
2. KakoBo HeoOxomuMmoe ycioBue pasioxumoctu Gpyakiuu f(X) B psag Teismopa B OKpECTHOCTH
TOYKH X, ?
3. KakoBo HeoOX01uMoe U I0CTaTOYHOE yeaoBue pasnoxumoct Gpyukmun f (X) B psa Teitnmopa B
WHTEpBaJe (— R+X, R+ XO) ?

Il. TIPUMEPBI 1 3AJTAYN JIJTA AYI[HTOPHOPI PABOTBI
15.1. Paznosxwure dynknuio Y =In X B psag Telinopa B okpecTHOCTH TOUKH X, =1.



15.2

15.3
154

15.5.

15.6
15.7

eX

1 .
. Paznoxute ¢yHkimio Yy :; B psan Teiinopa B OKpPECTHOCTH TOUKU X, =3, a 3aTeM B

OKPECTHOCTH TOUKU X, = -2.
. Paznoxwure pynknuro Yy =ch X B psg MakinopeHa.
. Haiinure niepBbie msath wienoB psjga Teimopa mis Gpynkuuum Y = In(l+e*) B okpectHOCTH

TOUKd X, =0.
1. BAJAHUA JUIST CAMOCTOSITEJIBHOU PABOTBI

. X .
Pasnoxxure pynkuuo Y =sin pT B pan Telnopa B OKPECTHOCTH TOUKU X, = 2.

. Pasnoxwure pynkmmio Y = x°e* B pag MaknopeHa.

. Haiimure mepBsie msiTh wieHoB psima Teinopa st GyHKnuu Y = €°** B OKPECTHOCTH TOUYKH

X, =0.

IIpakTnyeckoe 3ansitue 16. «Pa3noskeHue 0CHOBHBIX 3JIeMeHTAPHBIX (PYHKIUH B
CTeleHHbIE PSAbD»
|.Konmponvhule 6onpocel u 3a0anusi:
1. Kakue QyHKIIMM HAa3bIBAIOTCS OCHOBHBIMH 3JIEMEHTAPHBIMU (DYHKIHSAMU?
2. Paznoxwute B psag Teitnopa B okpecTHOCTH TOukH Xo = O (T.e. B psig Maxiiopena) ¢pyHKIuu

cos X, sinx, In(L+x), (L+x)™, rme m — nmo6oe AelcTBUTENEHOE YNCIIO.
3. Ha KakoM MHOXECTBE CyMMa, pPa3HOCTb, IPOU3BEIECHUE JBYX CTENEHHBIX PSIOB

00s13aTeIbHO OyIeT a0COJIFOTHO CXOASIIUMCS CTETICHHBIM PSIOM?

16.1

16.2

II. IPUMEPBI 1 3AJTAUM UL AYIUTOPHOM PABOTBI
. Pa3noxure Kaxayro W3 MaHHBIX (YHKIWH B CTENCHHOW Psl B OKPECTHOCTH TO4Ykd X =0

(MCToNB3ys psibl Makiopena wist Gpyrkumii €, COS X, SiN X, In(L+x), A+ x)™):

isinx
a)y:COSZX; 6)y::, X mpu X 1 0,
1 npu X = 0;

2

/ X
B) Yy = 1+X2; Ny = ——.
V1-x2
1. SATAHU S JJIA CAMOCTOSTEJIbHOM PABOThI
. Pa3noxxure Kakayr M3 JaHHBIX (YHKIUH B CTETIICHHOW Pl B OKPECTHOCTH TO4YkH X =0

(nctonb3ys paasl Maxnopena wist gynkumit €, COS X, SiN X, In(L+x), L+ x)™):

1le¥ -1
) y=t mpu X * 0, 6)y:ﬂn§;
:fl pu X = 0;
B) ¥ = (X - tgXx) cosX; ny= 1

3/1+X3 '

IMpakTuyeckoe 3ausTue 17. «<HekoTopble IPpUMeHEHUsI CTENEHHBIX PATOB»
|.Konmponvusie 6onpocst u 3a0anust.
1.Kak npumensitores psiabl Telnopa:
a) IPY BBIYMCICHUN TPUOJIMKCHHBIX 3HAUYCHUN (HYHKIINH;
0) Mpy BBIYHCIICHUHN OTPE/ICIICHHBIX HHTETPAJIOB,;
B) TIPU BBIYHMCIICHUU KOPHEH?



2. Kakue mnonesHble (DakThl MOXHO YCTAaHOBHUTBH, MPUMEHSS CTEMEHHBIE PAAbI KaK CHOCO0
3agaHus QyHKIMNA?

II. IPUMEPBI Y 3AJJAUM JIJ1ST AYJUTOPHOM PABOTHI
17.1. Beruncnute npuOIMKEHHOE 3HAYECHHE /e, B3sB sMwb TPU YJ€Ha PAa3J0KEHUS B Pl
Maxkopena dynkiuu f (X) = €*, ¥ oeHnTe COBEpIIAEMYIO ITPH 3TOM MOTPEIIHOCTb.

17.2. Tlone3ysack popMmynoi pasnoxkenus B paa Maknopena Gynkmum Sin X, Berauciute Sinl’ ¢
TouHocTtsio 0,0001.

1
4 2

17.3. BeraucmuTe npuOImKEHHOE 3HAYCHUE OMPECIICHHOTO WHTErpalia (‘)e'X dx, B3sSB POBHO TpH
0

YJieHa PAa3JIoXKEHUs TMOJBIHTErpajlbHOW (YHKIUU B psAl, U OLEHUTE MOTPEIIHOCTb,

COBEPILIAEMYIO TIPU ITOM.
02 _x

17.4. Beruucnure ¢ TogHocthio A0 0,001 uaTerpan (‘)—de .
01
17.5. Tlonp3ysice  pas3nokeHueM  QyHKIUM B psa  Teiiopa,  BBIYUCIUTE — Mpejen

_ Xx+In(1+x? -x)
lim 2 :
X

X®0
1. 3BAJAHUA 1JI CAMOCTOSITEJIBHOU PABOTHI

17.6. Beruncnute npubamkernoe 3Hauenre 310 = 23/1,25 , B3aB ueThIpe usieHa pas3IokKeHHs B Pl
Maknopena pyukuuu f(X) = (1+X)"™, 1 OleHUTE TOrPELTHOCTS.

17.7. Tlone3ysce GopMyInoi pasnoxkeHus B psag Maknopena QyHKIMH COS X , BeiuucauTe C0S1° ¢
TouHocteio 0,001.

o , COSX
17.8. Boipasute B (hopMe psia HEONPENENEHHBIH HHTErpan (j——0X, UCTOJB3ys pasiokeHue B
X

PSA OJBIHTETPANbHON (PYHKIINHN; YKQKUTE 00JIaCTh CXOAUMOCTH MOJIyYEHHOTO pAJa.
1

2
\ X

17.9. Byruncnte npubMIKeHHOE 3HAYCHNE OMPEAENEHHOTO MHTErpata j———, B3fB JIBa WieHa
o V1+X

Pa3NOKEHNS OABIHTErPATLHON (PYHKIMHU B s, YKAKUTE MOTPENIHOCTD.

2(tgx - sin x) - x*
- :

17.10. Ilonb3ysck pa3noxeHneM QyHKIMH B psija Telaopa, BEIUNCIUTE IngJJ
X X

IIpakTuueckoe 3ansaTe 18. «O030pHOE 3aHATHE N0 CTENEHHBIM PSIAM»
|.Konmponvhvle 6onpocsi u 3a0anusi:

1. Yro Ha3eIBaeTcA pagnyCcoM CXOJUMOCTH CTCIICHHOI'O psma?
¥

2. Eciiu R — pamuyc cXOIMMOCTH CTETIEHHOTO psijia é_an(x - X%,)", TO KakoBa MOXeT ObITh
n=0
00J1aCTh CXOJIUMOCTH ITOTO psijia ?
3.  CodopmymupyiiTe TeOpeMbl O TOYWICHHOM HHTETPUPOBAHWA W  TOWICHHOM
i depeHIInpoBaHNH CTENICHHBIX PSIOB.
4. KakoBbI HEOOXOIMMBIE YCIIOBUS PA3JIOKUMOCTH (DYHKIIUU B CTETICHHOM Psif?
5. Kakue npumeHeHus CTeNeHHbIX psioB Bel 3HaeTe?

[I. IPUMEPEI 1 3AJTAUN IJ151 AYJIUTOPHOM PABOTEI



¥ n

o [
18.1. HaiiTu mpoMeKyTOK CXOJUMOCTH CTEIIEHHOTO psijia al .
2 1+c

n=1

, ¢ 30, u uccaenoBarb

MOBEJICHUE PsiJia Ha KOHIIAX MPOMEKYTKA.
18.2. IlpuMeHsisa pa3nuyHble METO/IbI, HAUTHU Pa3NI0KEHUE B Pl IO CTEHEHSIM X (QYHKIIHH

y = xarctgx - Inv1+ x> .

é n é n
18.3. Ecim psag @ a,x" umMmeer paauyc cxomumoctd Ri, a pang gb,X" — pammyc cxoammocTn
n=0 n=0
Ro<Ri, To kakoBo cooTHOomieHWe Mexay Ri, Ry, m pagmycom cxommmoctu R psna

¥
o
a(a, +b,)x"?
n=0
18.4. Tlonb3ysch pas3nokeHneM (QYHKIIUU B PSJI IO CTETICHSIM X, BBIYHCIUTh

lim In(1+ x + x*) +In(1- x +x%)
X®0 x(e* -1) '

111, 3AJTAHU S JUTSI CAMOCTOSITEJIbHOI PABOTBI

.o S _Innyn
18.5. Haiitu npomexyToK CcXOIMMOCTH cTeneHHoro psaga g C X , ¢ > 0, u  wmccienosars

n=1
MOBEJICHUE PsiIa HA KOHIIAX TPOMEXYTKA.
18.6. Ilpumensis pa3nuyHble METObI, HANTH pa3ioKeHHe B PAI 10 CTETEeHAM X (QyHKIIHH
1, 1+x 1
y==In=——+=arctg Xx.
4 1-x 2
18.7. IIpou3Bojs COOTBETCTBYIOIINE JEHCTBUSI CO CTENIEHHBIMU PSIIAMH, TIOJTYIUTh Pa3I0KECHHUE B
psiA 1o cTeneHsaM X GyHKIuu Yy = e*sinx.
g n é n
18.8. Ecim psag g a,x" mMmeer paaumyc cxommmoctd Ri, a psn gb,X" — pagmyc cxommmocTtn
n=0 n=0
Ro<Ri, TO kKakoBo cooTHomieHue mexay Ri, Ry wu pammycom cxomumoctu R psna

¥
o]
aa,b,x"?

n=0

IIpakTnyeckoe 3ansitue 19. « Tpuronomerpuyeckuii psg ®@ypbe. OproroHanabHbie
CHCTEMBI PYHKIHIH»
|.Konmponwvhwle 6onpocet u 3a0anusi:
1. Kakoii psii Ha3bIBACTCSI TPUTOHOMETPUUECKUAM?
2. KakoBO OCHOBHOE CBOMCTBO CyMMBI S(X) TPUTOHOMETPHYECKOTOpsiIa?
3. Kakas cucrema (yHKIHI Ha3bIBAETCS OPTOrOHATBHOM (OpTOHOPMHUPOBAHHOM) Ha oTpe3ke [a; b]?
4. Kakoii psiji Ha3pIBaeTCsl TpUroHoMeTprueckuM psiiom Oypre pyakuuu f (X) Ha otpeske [-p; p]?

II. IPUMEPHI 1 3AJTAUN J151 AYJIUTOPHOM PABOTBI

IX + =IX . IX _ e—IX
19.1. C nomomrsto opmyn Ditsiepa COS X = — u SINX= T JIOKa)KUTE PABEHCTBO
. njg n+l)y
sm—lcosu
COSj +COS2f +...+cosnj = 2 2 0ej12pk,niIN, kTZ

sini
2

19.2. Paznosxuts pysxiuio Y = X B pag ®ypse: 1) B untepsane [-p; p]; 2) B untepsaie (0; 2p).
[Tpu moOMOIIYM MOTYYEHHBIX PA3JI0KEHUI BEIYMCIUTH CyMMbI YUCIIOBBIX PSIOB!



_ 1 1 1 1 1 a1
S, _1+_2+?+'"+F+'" s, :1-—+3—-...+(—1)n 1F+""
1 1 1
S;=lt S+t ——— .
3 5 (2n-1)
il xT(-p,0),
19.3. Paznoxwure B psan @ypre pynkmuro f (X) = :' Pt ,\( p.0)
13 npu x1(0,p).
1. BAJAHU A SIS CAMOCTOSITEJIbBHOM PABOTBI
19.4. Jloka)XuTe COOTHOILICHHUS

1) cosj+c033j+...+cos(2n—1)j:m, 20efJ TPk niIN, kTZ;
2sing
sin ™7 sin (n+1)s
2) sing +sin2j+..+sinnj = I 2 20ej12pk niIN, kTZ
sin=
2

19.5. Pasnoxure B psix Pypbe Gpyukimio Y = X° B untepsaie (-0;p).

IIpakTuueckoe 3ansaTue 20. «<HekoTopbie 10CTATOYHbIE YCJIOBUS PA3JI0KUMOCTH
¢yHKIuM B TpUroHOMeTpUYecKH psag Pypbe»
|.Konmponvhvie 6onpocsl u 3a0anust.

1. Kakas GpyHKIHMS Ha3bIBAETCA KYCOYHO-HENPEPLIBHOM (KyCOYHO-TIanakoi) Ha otpeske [a,b]?

2. ChopmysupyiiTe 10CTAaTOUHBIC YCIOBUS MOTOYCUHOU CXOAMMOCTH (PaBHOMEPHON CXOJUMOCTH)
TpuroHoMeTpHueckoro pajga ®ypwe Gpynkiun f(X) Ha orpeske [-p,pP].

3. CdopmymupyiiTe JOCTaTOYHBIC YCIOBHS M pa3 MOWICHHOTO U depeHIIMPOBAHUS
TpETOHOMeTpHYecKkoro psana Pypre Gyaxmun f (X) Ha otpeske [-p,P].

Il. TIPUMEPBI 1 3AJTAYN J1JTA AYI[HTOPHOPI PABOTEI
20.1. Tocrpoiite rpauk neproauyeckoro npogomkenns yrkimn f (X) = X°, 3axaHHoi Ha
[-p.p]. R
i1 npux 1 (-p,0),
20.2. Pasnoxwure B psa @ypoe pynxiuo  f (X) = :’0 npu X =0,
:{:l npu X 1 (0, p).
20.3. Pasnoxute B psaa Oypoe pyrkmuio T (X) = x* B NpoMeXyTKe [-p; p] u mokaxkute, 4TO

HOHy‘IGHHBIfI paAd CXOOUTCA paBHOMCPHO K JaHHOU (1)YHKI_[I/II/I Ha 5TOM IPOMEIKYTKE.

1. BAJTAHUS U1 CAMOCTOSITEJIBHOM PABOTHI
20.4. Tloctpoiite rpaduk nepuoauueckoro nponomkenus pyukmun T (X) = ‘X‘ , 34/IAHHOM Ha
[-p.p].
20.5. Paznoxute B psix Pypse pyuxmuio  f (X) = e unrepsane (-p; p)/
20.5. Paznoxute B psag Oypee pyrkmuio f (X) = ‘X‘ B IPOMEXYTKE [-0; P] ¥ TOKaXKHTE, 4TO
TIOJTy4eHHBIH P CXOAUTCS PABHOMEPHO K JAHHOH (DYHKIIHH Ha 3TOM IPOMEXKYTKE.
IpakTuueckoe 3ansaTue 21. « Tpuronomerpuyeckue psiabl Gypbe 11 YeTHBIX U

HeYeTHBIX PyHKIUII»
|.Konmponvnvie 6onpocwl u 3a0anus.



1. KakoBa 0COOEHHOCTh TpHUrOHOMETpHUYEeCKOTO psina Dypre dverHOU (HE4eTHOH) QyHKUIUH,
3ajanHo Ha (-p;p) ?
2. Kak Mo>xHO paznoxuth ¢pyHkumio f(X), 3anannyro Ha (0;p), B psia no cunycam (Kocunycam) ?

Il. IPUMEPBI U 3AJTIAYN JIJTA AYI[HTOPHOﬁ PABOTBI
21.1. Paznoxxure pyHKIHIO Y = X’ B untepsaie (0;p) B psa CHHYCOB.
21.2. Paznoxute dpyHkiuoo Y = C0SaxX (a— uesnoe yucio) B unrepsaie (0;p) B psia CHHYCOB.

21.3. Pasnoxunre ¢ynkmmio Y = X(0 —X) B psag cunrycos B muTepBane (0;p). Mcmons3oBarh
HOJ'Iy'—I@HHBIfI pe3yabTaT JJIA HAaX0XICHUA CYMMEI YUCJIIOBOI'O psaaa

n-1
LIPS S G A +...

3P 5 7T (2n-1)
. 3BAJAHUA JIA CAMOCTOSTEJIbHOM PABOTBI

X
21.4. Paznosxute B psiji IO CHHYcaM (YHKIUIO Y = % 5 B unrepsaie (0;p).

21.5. Pa3noxwuTe B psija 1o KocuHycaMm Qyakuuto Y = — — — B unrepsaie (0;p).

4 2

21.6. Paznoxure Qpynkuuro Y = ChX B unrepsane (0;p) B psa KOCHHYCOB M B S CHHYCOB.

IIpakTuyeckoe 3ansaTue 22. «Psig @ypbe Mo NPou3BOJIbLHONH OPTOrOHAJILHOI cHcTEMe
GyHKumii»
|.Kormponvuvie 6onpocst u 3a0anust.
1. [aiite onpenenenue psaga Oypbe 1m0 MPOU3BOJIBHON OPTOTOHAIBHOM HA [a, b] cucreMe (QyHKIIHH.

2. Kako#i psig Ha3pIBaeTCsl TPUTOHOMETPUUYECKUM psaioM Dypre odmiero Buaa?
3.  CdopmynmupyiiTe JT0CTaTOYHBIE YCAOBHS CXOAMMOCTH  (paBHOMEPHOH  CXOJUMOCTH)
TPUTOHOMETPHYECKOTO Psijia OOIIETO BHIA.

Il. TIPUMEPBI U 3AIAYUN IJ1A AYI[HTOPHOPI PABOTHI

. i1, ecmu XT[—l, 0),
22.1. PaznoxwuTte B TpuroHoMeTpudeckuii pag @ypre pynkmuro f(x) = —
1% ecmu x 1(0,1].

22.2. Pa3noxute B TPUrOHOMeTpHUecKuii psan dypbe dynkmmo g(x) = =, ecau X 1[0, 2p].

X
2
il = |

- X, ecwu x1(0,—],
22.3. Paznoxute B psn @ypre no kocunycam gpynkuuto f (X) = |l 2 2
IO, eciu XT(IE, D, 1>0.

T

1. BAJJAHUA 1JIA CAMOCTOSTEJIbHOM PABOTHI
10, ecnu xT(-2,0),

22.4. Paznoxute B Tpuronomerpudeckuii psin @ypee pynkiuio f(X) = § —
12, ecmu x1(0,2).

0, ecmu XT(O, IE],

!, e/

22.5. Paznoxwute B psin @ypre o kocuHycam QyHKIuo q(X) =

X=-—, eCJquT[IE,I), 1>0.

—
N | —

X, ecau XT[O, IE),

i -/

22.6. Paznoxwute B psn @ypwe no cunycam ¢pynkumo f(X) =

| - X, ecmu XT[IE, 11, 1>0.

—



IIpakTnyeckoe 3ansiTue 23. «0O030pHOeE 3aHSATHE 10 TPUTOHOMETPHYECKUM pPsiiaM
Dypbe»
|.Konmponvhvie 6onpocsi u 3a0anusi:
1. Ilpu m3yyeHUM KakuX KjaccoB (DYHKIMHA BO3HUKAET HEOOXOJUMOCTb B HCIIOJIb30BAaHUU
TPUTOHOMETPHUUYECKHX psoB Pypbe?
2. KakoBBI JOCTaTOYHBIE YCIOBHSI TOTO, YTO TPUrOHOMeTpruYeckuil psia Oypredynkmum f (X)

CXOOUTCS B TOYKE X I =, , IpHYEM TakK, 4TO CyMMa 3TOIro psaaa S(X ABHACTCS 3HAYCHUIO
0 0

NaHHOM (QYHKLIUM B TOUKE X, ?

3. CoopmynupyiTe TOCTaTOYHBIE YCJIOBHS  PAaBHOMEPHOW  CXOJAMMOCTH  OOIIEro
TpuTroHOMeTpHYeckoro psana Pypre dynxmun f (x) wa orpeske [-I,1].

[I. IPUMEPKI 1 3AJTAUN IJ151 AYJIUTOPHOM PABOTEI

23.1Paznoxure (QyHKIHIO y=\cosx\ B psin Dypoes npOMemyTKe[—%,%]. Hcnone3oBatk

¥
o 1
HOJIYYEHHBIM PE3YIbTAT Ul HAXOXKACHHS CYMMBI YMCIOBOIO pila & a7 —1
n=1 -

23.2. Pasnoxuts ¢ynkiuio Y =ax +b, rae a u b -nocrosuusie, B mpomexyrke [0;1] B psan
CHHYCOB.
23.3. Pasnoxute dynkuuio Y = ShX B npomesxytke[-p, p].

111. 3AJTAHU S JIJII CAMOCTOSITEJIBHOM PABOTHI
23.4. Paznoxure GyHkuuo Yy = \sin X‘ B pan Dypwes npomexyrke[-0, P].

i-x-1 npuxT[-1,0),
|

23.5. Pasnoxwure B pan @ypoe pynkmuo  f(X) =10 npu x=0,
J|‘—X +1 npu xT(0,1].

X
23.6. Paznoxure B psj 10 KOCUHYcaM GyHKIMIO Y = 2 B ipomexcytke [0, 2].

IpakTnueckoe 3austue 24. <KourpoabHasi padora»

OO0pa3en BapuaHTa NUCbMEHHOI0 3aJaHUS
¥

o N o
24.1. Jloxaxure, 4TO Pl &~ CXOIAMTCH, ¥ HAUUTE ET0 CyMMY.

n=1
24.2. Vicnionb3ysl CBOMCTBA apu(PMETHUECKUX ONEpaluii HaJl CXOIAIIIMHUCS PAIaMH,
Se(-)™ 19
YCTaHOBUTE CXOJUMOCTh psijia agT ST
n=1 n n g

24.3. Paznoxwure QyHkmuio Y = (X -1gX)COSX B OKpecTHOCTH TOYKH X= 0, MOJB3ysach

Gopmynamu pasnoxkenus B psag Makiopena Gynxmuii €, cosX, sinx, In@+Xx), 1+x)" , rue
M — 1r000€ IEHCTBUTEIBHOE YHUCIIO.
05
arctg x
24.4. Beraucaute ¢ TouHocTbio 10 0,001 muTerpan ()
0

dx




I-x mpu -pEXEQ,

24.5. Pasnoxute pynxmuro  f(X) = llx2 B TPUTOHOMETPUUYECKUH P

— mupu O0<XE£
Jl“p p Y

dypre Ha oTpeske [-7, ).

4 cemecTp

3ansaTus JICKIHIMOHHOI'0 THIIA

Jlekuun 1-4 «®@yHKIuH HeCKOJIbKHX NepeMeHHbIX. [Ipeesn n HenmpepbIBHOCTB» . IOHATHE
N -MEpPHOTO €BKJINJ0BA MpocTpaHcTBa. OTKPHITHE W 3aMKHYThIe MHOKeCTBa. [loHsTne oOmacTH.
@OyHKIIUN HECKOJBKUX IMEepeMeHHBIX. ['paduk u nuHUM ypoBHS (YHKIHMH JBYX IEpPEMEHHBIX.
[Tpenen u HEMPEPHIBHOCTH (PYHKINI HECKOJIBKUX ITEPEMEHHBIX.

Jlekuuu 5-9 «YacTHble npousBoaHble U IH(depeHIHPYeMOCTh (PYHKIUNA HECKOIbKUX
NMepeMeHHBIX». MOHITHE YaCTHBIX MPOU3BOJAHBIX, MU (GEpEeHIHPYEeMOCTh (YHKIUN HECKOIBKUX
NEpEeMEHHBIX,  JTu(pQEepeHIMpoBaHUE  CIOXKHOMW  (DYHKIMHM, 4YacTHbIE  IPOU3BOAHBIE U
muddepeHnnansl BbICIINX MOPAAKOB, ¢opmyna Teinopa, HesBHbIE (DYHKIMH, SKCTPEMYMBI
(byHKLUH 1BYX IEpEMEHHBIX.

Jlexknun 10-12 «/[BoiiHbIe W TPOIHBbIe HHTErPAJIBI». MOHATHE JTBOWHOTO MHTETpaJia M €ro
OCHOBHbIC CBOWCTBa. BpluncieHne IBOMHBIX HMHTErpajoB M (opMylia 3aMEHbl NEPEMEHHBIX B
JBOMHOM MHTErpaje, IOHATHE TPOMHBIX HWHTETPAJIOB, NIPWIOKEHUS JBOMHBIX M TPOMHBIX
HUHTETPaJIOB.

Jlekmun 13-16 «KpuBosuHeiiHble MHTErpajbl W HUX NPHIOKEHHUS» TIOHATHE
KPUBOJIMHEHHOTO MHTErpajia BTOPOTO poJa M CrIocoObl ero BbluMcieHHUs. KpuBOJIMHEHHbIN
MHTErpaj BTOPOrO poja MO 3aMKHYTOMY KOHTYpy H ¢opmyna ['puHa, ycrnoBUsS HE3aBUCHUMOCTHU
KPUBOJIMHEWHOTO0 MHTErpajia BTOPOro poja OT MyTH MHTerpupoBaHus. [loHATHE KpUBOIMHEWHOTO
MHTErpaia NepBoro poJia U €ro CBA3b C KPUBOJIMHEHHBIM HHTErPAJIOM BTOpOro poja. Ilpunoxenus
KPUBOJIMHEWHBIX UHTETPAJIOB.

Ilnanbl U coieprkaHie NPAKTUYECKUX 3aHATHI B 4 ceMecTpe U3J105KeH0 Y4eOHOM nocoduu [6].

CamocrosiTeibHast padora
3amaHus Ui CaMOCTOSATEIBHON paOOThl MPUBOIATCS B IUIAHAX MPAKTUYECKUX 3aHATHH,

6. Kpurepun oueHuBanus pe3yJibTaTOB OCBOEHUS TUCHHILIMHBI (MOIYJIs)

6.1. OueHo4HbIe CPeACTBA M KPUTEPHUH OLleHUBAHMS /ISl TeKYIleil aTTecTaluu

Tekymiast aTTecTanus OCYIIECTBIACTCS Ha KaXIOM NPAKTUYECKOM 3aHATHH B IPOIECCe
(pPOHTAIBHOTO OTpOCa, BBHIMOJHEHUS 3aJaHUil I ayJUTOPHON paboThI, B MPOIECCE MPOBEPKHU
JIOMAIITHEN CaMOCTOSATEILHON padOTHI.

C wmensto nuddepeHMaii  ypoBHS IOJATOTOBKH OaKaJlaBpOB W JUIS  JIMKBUJAIHH
UMEIONUXCS TPU  U3YYCHUW JAUCIHHUILIAHBI  3JI0JDKEHHOCTEH  CTYIACHTAM  IPeJIararoTcs
WHIUBUIyaIbHBIC JTUIAKTHYCCKUAE 3aJaHHsl M JOMAlllHUE pPaOOThl, KOTOPHIC BBITIONHSIIOTCS B
nporecce BHEAyAMTOPHON pabOTHI M CAIOTCS Ha MPOBEPKY MPEIOIaBATEIIIO.

[IpoBeneHne TEKYIEr0o KOHTPOJISI OCYIIECTBIAETCS TaKKE MOCPEACTBOM ITPOBEICHHUS
ayTUTOPHBIX KOHTPOJILHBIX Pa0OT U Pa3HOYPOBHEBBIX CAMOCTOSITEIIEHBIX PA0OT.

OuneHo4HbIE CPEACTBA
|. KoHTpoJIbHBIE  BONPOCHI /UIA  TNPOBEPKH  TeOpPeTHYeCKOW  MOATOTOBKH K
NPAKTHYECKOMY 3aHATHIO.
[TepedyeHb BOPOCOB MPUBOJUTCA B TJIaHAX MPAKTHUECKUX 3aHATHH.



KpuTepnu o11eHKH 0TBeTAa HA TEOPeTHYEeCKHH BOIIPOC

[Toka3zaTenn KomnugectBo

0aIoB

1) ToaHoTa U ri1yOrHAa 0TBeTa (YCBOCHHBIE TEOPHH, MOHATHS, (DaKTHI U TIP.) 1

2) Co3HaTebHOCTh OTBeTa (MOHMMAaHHE U3JIaracMoro MaTeprara) 1

3) Jloruka  wm3noXeHuss ~ Mmarepuana  (YMEHHE ~ CTPOUTHh  ILEIOCTHBIH,

MOCIIeIOBATEIbHBIH pacckas, IpPaMOTHO M0JIb30BATHCS CTeUATBHOM 1

TEPMUHOJIOTHEH)

4) YMeHue MPHUBOJUTH MPUMEPHI UCIIOJIB30BAHUS OMHMCAHHBIX SBJICHUH, TCOPUIl U 1

YCTPOUCTB

5) HUcnonb3oBaHue IMpH MOJATOTOBKE OTBETA HA BOMPOC JOTOJHHTEIbHBIX 05

HUCTOYHUKOB HHPOPMAIIUU ’

6) Hanuume KoHCIEKTa OTBETa Ha BOIPOC 0,5

Hrorosas (cymmapHas) oneHKa Max - 5

I1.3agaHus 151 caMoCTOATEIbHOMH PadOThI.

IlepeueHb NpPakTHUECKUX 3aJaHUM JJIs CAaMOCTOSITENIbHOM pabOThl NMPUBOJUTCS B IUIAHAX

IIPAKTUYECKUX 3aHATUH.

KpuTtepuu oneHuBanusi BbINOJHEHHUS 3aJaHMI VIS CAMOCTOSITEJIbHOI PadoThl

IToka3zaTens Konnuectso
6aIoB
1) TonHOTa U TITyOMHA M3JI0KEHHUS OTBETa (YCBOCHHBIC TCOPHH, MMOHATHS, (HaKThI) 1
2) Jloruka M3JI05KeHUs MaTepraa 1
3) Ilpumepbl HCHOIB30BAHHS OINMCAHHBIX SBJICHUH, TEOPHUA W YCTPOKWCTB Ha 1
MIPAKTHKE
4) Hcmonp30oBaHWE TMpH MOJArOTOBKE OTBETa HAa BONPOC JOTOJHUTEIBHBIX 1
MCTOYHUKOB MHPOPMALIUU
5) Odopmienre paboThI 1
Htorosas (cymMapHasi) oleHKa Max - 5
I11.KonTpoabHbIe padoThl 10 AMCHMILINHE.
IIpoBeneHue TEKyIIEro KOHTPOJS OCYIIECTBISAETCS TaKK€ IOCPENCTBOM IPOBENCHUS

ayJIMTOPHBIX MICBMEHHBIX KOHTPOJILHBIX padoT (IBa pa3a B TedeHUe ceMecTpa Ha 1 Kypce U oJuH

pa3 B ceMecTp Ha 2 Kypce).
1 cemectp
O0pasell KOHTPOAbHOU paboThl Nel

1. JIoKauTe, 4TO YKCIO +/ 5 MppaimoHaibHOE.
_3n?-n+1

2. a) Haiimure mpeien mocienoBaTeIbHOCTH y =
2n®+n+2

2
0) Beramcmure npeaen |im X—l
x®Lx% - 4x +3

JNX
3. Hcenenyiite pyHKIMIO HA HEMPEPBIBHOCTS  f () = :,2 , ecuuX<0,

TX+1 ecaux=30.

Kpurepun orieHMBaHNs KOHTPOJIBHOM padOTHI
1. Hopwsl onieHnBanus paboThI

Nen/m | CrpykTypHas 4acTh KOHTPOJILHON pabOThI KosmmuectBo 0ayuioB (*)

1 IIpaBUIbHO peanu30BaH KaXKIABIM METOJ 1 6ann

peLIeHUs




(*) BosmoskHa rpananus B 0,25 Oana.
2. IlIxama oneHMBaHUS pabOTHI:

n/m OrneHka KoauuectBo 0annos
1 | Ortanuno 3,75-4
2 | Xopomio 2,75-3,5
3 | YaoBieTBopuTeIbHO 2-2,5
4 | HeyaoBiieTBOPUTEIHHO MeHee 2

Oo0Opaserr KOHTPOAbHON paboTh Ne 2

1. Haiigure npou3BOIHYIO TPETHETO MOPSKA U1 QYHKIUHA y = |n(x +1)-

In(x -1)

2. Bwmuciure npenen |im —— /.
x®1  Ctgpx

3. N3 Bcex mpsAMOYroJbHUKOB IepUMeTpa [) Halaure TOT, KOTOPHIH HMeeT HauOOJbIIYIO

miomaib.

4. HUccnenyire GyHKIMIO y = X + 1 U TIOCTPOIiTE ee TpaduK.
X

Kputepuu orieHnBaHUS KOHTPOJBHON PaOOTHI
1. Hopwmsl onieHMBaHUs paOOTHI

Neni/m | CrpykTypHas 4acTb KOHTPOJIbHOM pabOThI KosmmuectBo 6ayuios (*)

1 [IpaBuIbHO peaau30BaH KaKIbIH METOM 1 Gain

penenus (mocieanss 3amada — 2 0aa)

(*) Bosmoskna rpaganus B 0,25 6ana.
2. Ikana oreHUBaHUS pabOTHI:

/o OreHka KomnmuectBo 6ayuios
1 | Ornuuso 4,75-5
2 | Xopormio 3,75-45
3 | YaoBieTBopuTEIHHO 3-3,5
4 | HeyoBIeTBOPHUTEIBHO MeHee 3
2 ceMecTp
O0pasenr KOHTPOIbHOU paboThl No 1
1. Haiinure nepBooOpa3Hyt0 GYHKIUH f (X) 1 5+ €cim ee rpaduK MPOXOJUT Yepe3 TOUKY
1+x
AL 2p)-
2. Borumcnure HeonpeaeaEHHBIE HHTETPAIBL:
dx . dx . dx . xdx
a) ; 0) ; B) | P T) A _
f(5‘3x)3 J Vs—ax—x?" "/ 0335005 0(x+1)(2x -1)x% -1

Kpurepun onieHMBaHNsa KOHTPOJILHON paOOTEI
1. Hopwmsl onieHuBaHus pabOTHI

Neni/m | CrpykTypHas 4acTh KOHTPOJIbHON pabOThI KosnuectBo 0ayuioB (*)

1 [IpaBuiibHO peann30BaH KaXIblii MeETOJ 1 6ann

pelIeHus

(*) Bosmoskna rpaganus B 0,25; 0,5; 0,75 6anna.
2. IlIxama oneHMBaHUS pabOTHI:
/1 OrneHka
1 | OtanuHo
2 | Xopomio

KonuuectBo 6ayuios
4,75-5
3,75-4,5




w

Y 10BAETBOPUTETHHO 3-3,5
4 | HeynoBneTBOpUTEIBHO MeHee 3

Oo0Opaser KOHTPOIbHOU paboThl Ne 2
1. Brrumuciure o0béMTENA, MOJIY4aEMOro MPHU BpallleHHH BOKPYTr ock OX (HUrypsl, orpaHHUYEeHHOM

rpadukamu GyHkuit Y = X% u y= \/; .
Bbruncnuts miomans GUrypsl, OrpaHHueHHOMN JIMHUEH p = SiN 2¢);
3. Bprunciauth paboTy, KOTOPYIO HaJI0 3aTPATHTh, YTOOBI PACTSHYTh MPYKUHY Ha 6 CM, €Clii cuia
1 H pacrsarusaer e€ Ha 1 cM.
Kpurepuu orieHuBaHus KOHTPOJIbHOU PAOOTHI
1. Hopwmsl ouieHnBaHus paboTh

no

Neni/m | CrpykTypHas 4acTh KOHTPOJILHON pabOThI KosmuectBo 0ayuioB (*)
1 Pemena onna 3agaya 0-3
2 Pemiens! nBe 3aaun 0-4
3 Pemiens! Tpu 3agaun 0-5

(*) Bosmoskna rpaganus B 0,25; 0,5; 0,75 Gamnna.
2. IlIxama oneHMBaHUS paOOTHI:

/1 Orenka KomnuectBo 6auioB
1 | Ortanuno 45-5
2 | Xoporio 3,5-4
3 | YaoBieTBopuTEIHHO 2,5-3
4 | HeyaoBieTBOPUTEIHHO MmeHee 2,5
3 cemectp
O0pasell KOHTPOJIbHON PabOThI
¥
o N o
1. JloxasaTe, 4To pin @ - CXOIMTCA, U HAHTH €ro CyMMmy.
n=1
g i 2"+ n?
2. Uccienosars Ha CXOIUMOCTD DS ! S ——
it It psn aI( ) o

3. Hcnone3ys cBoiicTBa apu(PMETHUECKUX OMNEpaldil Hax CXOSAIIUMUCS DPAJaMH, YCTaHOBUTE

CXOOUMOCTbD psa ga(_l)nﬂ + 1 9
7E
AL o

. . g@2+cosx 3
4. Tlonb3ysck pasnoxenneM GyHkuuu B psin Teilnopa, Berauciautsb 1im —S 7
x®0a X°sinx X

6
g

i-x mpu -p £XEQ,
5. Paznoxure Qynkmuo  f(X) = |L X2 B TpuroHomerpudeckuil psg dypse Ha

',r-— mpu O<xEp

o
otpeske [-m, 7).
Kputepuu onieHMBaHUS KOHTPOJBHON PabOThI
1. Hopwmsl ouleHnBanus paboThl

Nen/m | CrpykTypHas 4acTh KOHTPOJIbHON pabOThI KosnuectBo 0ayuioB (*)
1 [IpaBuiibHO peann30BaH KaXIblil METOJ 1 6ann
perieHus

(*) Bo3moskna rpananus B 0,25 Oana.
2. IlIxama oneHMBaHUS paOOTHI:
| n/u | OueHka | KosnuecTBo 0a/uios




1 | Otanuno 4,75-5

2 | Xoportio 3,75-4,5

3 | YaoB1eTBOpUTENHHO 3-3,5

4 | HeynoBneTBOpUTEIHHO MeHee 3
4 cemecTp

O0Opaser KOHTPOJIBbHON PabOThI

1.Haiitu u u306pasuth 00aacTs onpeneneuus Gyakaun (X, y) = V1-x2 + \/ y>-1.
o H 2 2\ A -(xty)
2. Haittu Xl(g&((x +y°)e )
y®+¥
3. Spmsercst mu ¢ymxmma (X, y)=3/x>+y° aubdepenmupyemoii B Touke O(0;0)? Otser
000CHOBATb.
4. VccnenosaTh Ha akcTpeMyM dynkmuio U = X? - 2xy +4y°.

5. BeruncnuTh 1BOMHON HHTETpa

00 (x+ y*)dxdy o o6nactu D, orpaHrYeHHOI KpuBEIMH Y = XHY = X’

6. Berumciauth kpuBosmHeinbit uarerpan §(X + y)dx - (x - y)dy,
L
2 2

X
rae L —ommne —-+ % =1, npumenus ¢popmyny ['puHa.
a

Kpurepuu onieHMBaHNnsa KOHTPOJLHON paOOTEI
1. Hopwmsl onieHnBanus paboThl

Neni/m | CrpykTypHas 4acTh KOHTPOJIbHON pabOThI KosnuectBo 6ayuioB (*)
1 [IpaBmiibHO peain30BaH KaXIblii METOJ 1 6ann
penieHust

(*) Bo3morkna rpaganus B 0,25 Gana.
2. llIxama oneHMBaHUS paOOTHI:

n/m Ouenka KonnyecTBo G6amios
1 | Otanuno 5,75-6
2 | Xoporio 4,75-5,5
3 | YaoB1IeTBOpUTENHHO 3-4,5
4 | HeynoBIeTBOPHUTEIBHO MeHnee 3

6.2. OueHo4YHbIe CPeCTBA U KPUTEPHUH OLleHUBAHMS /ISl IPOMEKYTOUHOI aTTecTaluu

[TpoMexyTouHas aTTecTalus OCYIIECTBIAETCS MOCPEACTBOM MIPOBEAEHHS dk3aMeHa B 1, 2, 3

u 4 cemecTpax.
Bomnpocel 11t NOATOTOBKH K 3K3aMeHY U 00pa3ibl IK3aMEeHAUMOHHbIX 3aIaHUM.
1 cemectp
Bonpocsl kK 3k3aMeHy

MHO’€eCTBO pallMOHATIBHBIX YACENI U UX OCHOBHBIE CBOMCTBA.
JlelicTBUTENIbHBIE YKCIIAa K UX OCHOBHBIE CBOMCTBA.
OrpaHuyYeHHbIE U HEOTPAaHUYCHHBIC MHOKECTBA. [ paHu U TOYHBIE TPAHU MHOYKECTB.
MoyJib IE€MCTBUTENBHOTO YUCIIA U €0 CBOMCTBA.
[lonsaTre wmcinOBOM mMOCIenOBAaTENbHOCTH. OrpaHUYEHHbIE M HEOTPAHWYEHHBIE YHCIOBBIC
MOCJIEA0BATEIHOCTH. MOHOTOHHBIE MMOCIE0BATENBHOCTH. [IpuMepsl.
beckoHeuHO Malible MOCIEeI0BATEIBHOCTH U KX CBOMCTBA.

arOdE

IS
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47.
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beckoHeuHO 60JbIINE MOCTEA0BATENLHOCTH. CBsI3b MEXKAY OECKOHEYHO MAJIbIMU U OECKOHEUHO
OO0JIBIIMMHU TIOCIEI0BATEILHOCTAMHU.
ITonstue npenena nocnenoarenpbHocTy. [IpUsHak npenena nocaea0BaTeaIbHOCTH.
CBolicTBa CXOASIMXCA MTOCIEN0BATEIbHOCTEN.
IIpenenbHbIN IEPEX0] B HEPABEHCTBAX.
CX0IuMOCTh MOHOTOHHBIX ITOCIIEOBAaTENbHOCTEN. Yucno € .
Teopema 0 BIOXKEHHBIX CTATMBAIOLINXCS OTPE3Kax.
ITonsTe noanocnenoBarenbHOCTH. IIpenen mocienoBaTeaIbHOCTH U MOANIOCIEI0BATEIBHOCTH.
Teopema bonbuano-Beitepurpacca.
[Tonstue pynnamentanbHOU nocnenoBarenbHocTH. Kpurepuii Komm.
[Tonste ¢yHkuuu onHol mnepemeHHoil. CnocoObl 3amaHust ¢GyHKIUH. OrpaHudyeHHbIE U
HeorpaHu4eHHbIE PYHKIIUH. MOHOTOHHBIE (DYHKIIHH.
[Tpenen GpyHKIMU B TOYKE. DKBUBAICHTHOCTH omnpenesieHnit npeaena Gpynxmnun no Komu u o
I'eitne.
CaoiicTBa npezena pyHKIIMHA B TOUYKE.
[Mpenen GpyHkIMU HA OECKOHEYHOCTH.
IlepBbIit 3aMeuaTeNbHBIN NIPEIE.
beckoneuno mansie ¢pynkuuu. [lpusnak npeaena ¢pynkuuu. CpaBHeHHE OECKOHEYHO MaJIbIX.
Bropoii 3ameyaTenbHbIi Ipeael.
HenpepbIBHOCTh (pyHKIIMU B TOUKE.
CBoiicTBa (hyHKIMI, HEIPEPHIBHBIX B TOUKE.
OnHocTopoHHHKE Npeaesbl GyHKIMH B Touke. [Ipumepsl.
Touku pa3psiBa GYHKIUHN U UX KJIacCU(UKALUS.
[Tonsatue obpatHoit ¢hyHKIMU. CyIIECTBOBAHUE U HEMTPEPHIBHOCTh 00paTHOM (hYHKITHH.
[TepBas u BTOpas reopemsl bosbiiano-Komwu.
IlepBas Teopema Beliepmrpacca.
Bropas Teopema Benepmrpacca.
[Tonsitue mnpousBoaHOM (yHKUKMU. CBA3b MEXIy CYLIECTBOBAHMEM NPOU3BOJHOM U
HENPEPBIBHOCTBIO.
ITpaBuiia BEIYMCIIEHUS] TPOU3BOIHBIX.
[TpousBoanas cnoxHoit ¢pyHkuu. [Ipumepst. Jlorapudmuueckas mpou3BOgHAS.
[TpousBoanas o6paTHO# QyHKIMH. [TprMepsI.
[Tonsarue nuddepeHrpyeMocTr GyHKINH.
[Tonsatue nauddepennmana W ero MNpPUMEHEHHE B  NPUOIMIKEHHBIX  BBIYHUCIICHHUSX.
WuBapuanTHOCTH (hopMBbI IEpBOTO A depeHnnana.
[TpousBoaubie U AuddepeHnnans Beicux nopsakos. ®opmyna Jleitbuuna.
Teopema ®epma. Teopema Poss.
Teopema Jlarpanxa. Teopema Koru.
[IpaBuna Jlonutans. [Ipumepsr.
dopmyna Teitmopa mist GyHKIIMNA OJHOU ITEPEMEHHOM.
[Tpu3Hak nocrostHcTBA (QYHKLUU.
HccnenoBanne pyHKIMN HA MOHOTOHHOCTb.
HccnenoBanue QyHKIUU HA SKCTPEMYM.
ANTOpUTM OTBHICKaHMS HanOOJIBILIEr0 U HAUMEHbILIEro 3HaUeHU QyHKIuu Ha oTpeske. [Ipumep.
Hanpagnenue Bbimykioctu rpaduka ¢pyHkuuu. JfocTraroyHoe ycioBHE BBITYKJIOCTH rpaduka
(GyHKIIUU.
Touku nepern6a rpaduxa Gpynkuun. JloctaTouHble YCIOBHUS TOUYEK Neperuoa.
AcumnToTsl rpaduka GyHKINN.
O6pa3zel SK3aMEHAIIMOHHOT0 3a1aHUs

1. Ilpou3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX U THIEPOOTHUECKUX (PYHKINH.

2.

[Mpenen wuywcnoBoid mochenoBareabHOCTH (ompenencnue). CBoiicTBa mpenena YUCIOBOU

oCJI€10BAaTCIbHOCTHU (C J0Ka3aTCJIbCTBOM H606XOI[I/IMOI‘O YCI0BUA CXO,Z[I/IMOCTI/I).



3. Haiitu o6nactu onpenenenus GyHKIUI:

3x1 x9

-X

. 2-X
B) f(x)=Ig(2x*-6x);1r) f(X) :arcsmT.

4. BBIYUCIIUTD MPEACIIBI.

n+8 3
a) IIm (n-+/n*+2n). 6) Ilmg . g) lim X" - 64

r) i

5. UccnenoBarh (hyHKIMIO HA HENPEPHIBHOCTB:

nexedn+5 x®42x2% -~ x - 28"

1-cos4x
X®p arctg *(sin x) -

~

1
'I'e%, X <0,
f(x)= 11-x0£XEL
!
—, x>1.
T1-X
KDI/ITGDI/II/I OIICHMBAHMA OTBCTA HA SK3AMCHC

1. HOpMH OLOCHHUBAaHUA OTBECTA

Nori/mm CTpyKTypHas 4acTh OWiiera KonunuecTBo 6amios

1 [TpaBUIBHBII OTBET Ha BOIPOC 1 Gann

(*) Bosmoskna rpaganus B 0,25, 0,5 u 0,75 Gamna.
2. lkana oreHUBaHMs pabOTHI:

8.
9.

/1 Ornenka KonunuecTBo 6aminos
1 | Ormmuso 4,75-5
2 | Xopormio 3,75-4,5
3 | YaoBneTBopuTEIHHO 3-3,5
4 | HeyioBIeTBOPHUTENBHO MeHee 3
2 ceMecTp

Bomnpocsl k 3k3aMeny
[Tonsatue mnepBooOpa3HOW (GYHKIMM OJHOM TMEepeMeHHOW (ompenesieHHe, MPUMEPHI,
JI0Ka3aTeJIbCTBO TEOPEMBI O CTPYKTYPE MHOKECTBA IIEPBOOOPA3HBIX).
[TonsTue HeomnpenenéHHoro wuHrerpana. CpoiicTBa HeompeaenéHHoro wuHTerpana (c
JI0Ka3aTeJIbCTBOM TEOPEMBI 00 MHTErPHUPOBAHHUH alreOpandeckoil CyMMbI pyHKIUI).
Tabnuua HeonpeaenEHHBIX HHTErpaioB. [IpuMepsl IpuMEHEHus.
HenocpeacTBeHHOE MHTETrpUpOBaHUE (IOHSTHE, TPUEMBI, IPUMEPBI).
MeTox 3aMeHBI MEpEeMEHHOW B HeompenelEHHOM HHTerpane (MOHSATHE, JOK-BO TEOPEMB,
IPUMEPHI).
Merox WHTErpuUpOBaHHS IO YacTsIM B HEONPECIEHHOM HHTerpaie (IOK-BO TEOPEMEl,
CTaHJapTHBIC CUTYALUH, IPUMEPHI).
[TonsTe paunoHanbHON PyHKUMU. VHTErpupoBaHHe MPOCTEHIINX PAallMOHAIBHBIX ApoOei
(ompeneneHus, BBIBOJ GOPMYIT, IPUMEPHI).
WuTterprpoBanme palMoHaabHbIX qpo0eit o01iero Buaa (aaropuTMel, IPHUMEpSI).
HHTerpupoBanie TPUTOHOMETPUYECKUX (PYHKIMN. YHHUBEpCAIbHAs TPUTOHOMETPHUYECKAs
MOJICTAaHOBKA (BBIBOJ (POPMYJI, IPUMEPHI).

10. ITpuémbl UHTErPUPOBAHKS TPUTOHOMETPUIECKUX (PYHKIMH (YaCTHBIE CITydau, IPUMEPBHI).
11. UnTerpupoBanue qpoOHO-THHEHHBIX HPPAIHOHATIEHOCTEH (BHIbI IOICTAHOBOK, TPUMEPHI).
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13.
14.

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

21.
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26.
217.
28.

29.
30.

31.

32.

33.
34.

35.

36.
37.

38

39.
40.

=

. HTerpupoBanue OMHOMMAJIBHBIX Qg epeHanos (ompenenenue, cilydyau
UHTErPUPOBAHMSI B KOHEYHOM BHJIE, IPUMEPBHI).

WHuTerpupoBanne KBaJipaTUUHBIX UppanroHanbHocTel. [logcranoBku Oiinepa.

[TprémMBbl HHTETPUPOBAHKS KBAJAPATHYHBIX HPPALUOHATBHOCTEH (MMOHATHE, YaCTHBIC CITyYaH,
IIPUMEPBI).

[lonsaTHEe oONpenenéHHOr0 HWHTETpaya, €ro TEOMETPUYECKMHM W MEXaHWYECKHM CMBICIH.
ITprMephl BBIYMCIIEHUS ONPEAEIEHHOIO HHTETPAJIa 10 ONPEICIICHUIO.

Heobxomumoe ycioBrue HHTErpUpyeMoCTr (DYHKIIMU OJHOM MepeMeHHOM (C JOK-BOM).
Kpurepuit unterpupyeMoct GQyHKIMHA OJJHOM EPEMEHHOH (C TOK-BOM).

Knaccsl uHTErpupyeMbIx pyHKIIHH.

CaoiicTBa onpeaenéHHoro uaTerpaia (C 10K-BOM HHTETPUPYEMOCTH CYMMBI M Pa3HOCTH).
CaoiicTBa onpenen€éHHOro uHTerpaia (¢ I0K-BOMAUIMTHBHOCTH, T€OMETPHYCCKUN CMBICI
CBOWCTBA).

CaoiicTBa onpeaenéHHoro HHTerpaia (¢ J0K-BOM TEOPEMBbI 00 OIICHKE MOJIYJIS MHTErpaa).
CpoiicTBa omnpenenéHHOro wuHTerpana (C JOK-BOMTEOPEMbl 00 OIIGHKE HMHTErpasa,
reOMETPHUUECKUI CMBICT CBOMCTBA).

CroiicTBa ompenenéHHOro WHTErpajga (C JOK-BOM TEOpEMBbl O CpEIHEM 3Ha4YeHHH,
reoMeTpUYEeCcKasi HHTEPIPETAIIHS).

Wurerpan ¢ nmepeMeHHBbIM BepxHHM mpeaenoM. @opmyna Herotona-JleiiOHuna (m0x-Bo,
HIpUMEPbI IPUMEHEHHS).

3amMeHa epeMEHHOM B ONpeIeIEHHOM HHTErpajie (JOK-BO TEOPEMBbI, IPHMEPHI).

WHTerpupoBaHue 1Mo 4acTsM B ONPEIeIEHHOM HHTErpaie (JOK-BO TEOPEMBbI, IIPHMEPHI).

[TonsaTue kBagpupyeMocTu IIockol Gurypsl. [lnomane kBagpupyemon Guryps.

[Tmomans KpUBOJHHEWHOW Tpanerun (MOHSATHE KPHUBOJIMHEHHON Tpamenud, JI0K-BO
TEOPEMBI, IPUMED).

[Tnomans Mpou3BOIIBHOM TIOCKOH GUrypsl (GopMysibl, mpuMeps).

[ToHsTHE TOJSPHBIX KOOPAMHAT, KPHUBOJIMHEHHBIA CEKTOp M ero miomaas (popmyna,
IpUMEpBHI).

Berunicienue JUIMHBL IYTM TUIOCKOM KpHBOW (NOHSATHE CHPSAMIISICMOCTH, (OPMYIIHI,
pUMEPBHI).

[Tonarue kybupyemoctd u 00béMa. OOBEM Tena ¢ 3alaHHBIM IONEPEUYHBIM CEUCHUEM
(mocraHoBKa 3a1aud, hopmyna, mpumep).
O0béM Tena BpauieHus (GopMyIIbl, IPUMEPBI).
Bhruncienue miomaau MOBEpXHOCTH BpamieHus (OmpeaeieHue IUIOMAANd IMOBEPXHOCTH,
(bopMyIIBI, IPHUMEPHI).
Bbrunciienue mytd mpu NpSMOJMHEWHOM HEPaBHOMEPHOM [BM)KEHUU Teia (IIOCTaHOBKA
3aga4d, GopMysia, mpumep).
Beruncienue paboThl epeMeHHO# cuitbl (MocTaHOBKA 3a1a4H, GopMyJaa, mpumep).
HaxoxxneHne meHTpa TsDKECTH IUIOCKOM KpUBOM W IUIOCKOHW (urypsl; Teopemsl [lamma-
['ynsauna (GOpPMyITBI; IPUMEPHI).
. Haxoxnenue nentpa macc (popmyia, mpumep).
HecoOcTBennbie nuTerpaisl | poaa (Teopus, nmpumepsl).
HecoOcTBennbie unterpaisi Il poga (Teopus, npumepsr).

O6pazel HK3aMEHallMOHHOTO 3a/IaHUs

HemnocpencrBenHoe nnterpupoBanme. Tabnuia HeonpeaeaEHHBIX HHTETPAJIOB.

®dopmyna Herorona- Jleibnuiia (¢ 10Ka3aTEIbCTBOM).
p

Beraucauts: (e cos Xdx .
0

BbIYMCINTD LIOMANb (GUIYPHI, OrpaHMYeHHOM uamsavu y = e | 2y -1=0.



¥ dx
9 VX? -2x+3
Kputepuu orieHHMBaHUS OTBETA HA SK3aMEHE
1. Hopwmbl OlileHHBaHKS OTBETA
Nori/mm CTpyKTypHas 4acTh Omyiera KonnuecTBo 6amioB
1 [IpaBuUIBHBII OTBET Ha BOIPOC 1 Gann

(*) Bosmoskna rpaganus B 0,25, 0,5 u 0,75 Gamna.
2. Ilkana oreHWBaHMs pabOTHI:

5. HccnenoBaTh HECOOCTBEHHBII MHTETrpajl HA CXOJAUMOCTb.

n/n Onenka KoanuectBo 6amioB
1 | Orimuuso 4,75-5
2 | Xopomo 3,75-4,5
3 | YioBnerBopuTenpHO 3-3,5
4 | HeyioBIeTBOPHUTENBHO MeHee 3
3 cemecTp

Bonpocsl K 3K3aMeHy

[Tonsarue yucnoBoro psga. Cxomsmuecs U pacxoaduirecs psisl. ['eomeTpuyeckuii pss.

OCHOBHBIE CBOMCTBA CXOJSIIUXCS YUCIOBBIX PSI0B.

Heo0xoumblii Ipu3HaK CXOAUMOCTH YUCIOBOrO psfa. ['apmonnueckuii ps.

Kputepuii cxonumocTtu Koim yncinoBoro psja.

Heo6xo1uMblii U 10CTaTOYHBIN PU3HAK CXOJUMOCTH HOJOXKHUTEIbHBIX PSAIOB.

ITpu3HaKK CpaBHEHUS MOJIOKUTEIBHBIX PSIIOB.

[Tpuznak amambepa.

[Tpu3nak Konmm cxoquMOCTH NOJIOKUTEIBHBIX PAIOB.

WHTerpanbHblil MpU3HAK CXOJUMOCTH MOJIOKHUTEIBHBIX PSIOB.

0. O0OOIICHHBI TAPMOHUYECKUH PSI] U €T0 CXOHUMOCTb.

1. 3nakouepenyromuecs paasl. [Ipusnak JleiiOnuna.

12. Teopema 06 ocratke psna JleitOnuma.

13. AGcostoTHAs M YCIOBHAsI CXOJIMMOCTD PSAOB C TPOU3BOJILHBIMU YJICHAMH.

14. TlepecTaHOBKA YICHOB a0CONFOTHO CXOJSIIEIOCs Psizia.

15. Teopema Pumana 06 ycrnoBHO cxonsmiuxcs psiaax. [Ipumep.

16. ITonsatue o pyHkuHOHANIBHOM psife. O6IacTh CXOAUMOCTH (YHKIIMOHANBHOTO psa. [loHsTue o
PaBHOMEPHOM CXOAUMOCTH (PYHKIIMOHAIBHOTO psija. [Ipumep.

17. Teopema Betiepuitpacca.

18. HempepbIBHOCTH CyMMBbI (hyHKIIMOHATBHOTO PSa.

19. INounenHoe UHTErpUpOBaHUEe HYHKLIUOHATIBHOIO PAA.

20. ITounennoe auddepeHmpoBanre GyHKIIMOHATHHOTO PsJIa.

21. Creniennble psapl. Teopema AGens.

22. Pagquyc W WHTEpBAJI CXOAMUMOCTH CTemeHHOro psna. CTpykrypa o0OJacTH CXOIUMOCTH
CTETICHHBIX PSIJIOB.

23. OCHOBHEBIE CBOWCTBA CTETICHHBIX PS/IOB.

24. Paznoxenne (yHKIUHU B cTerieHHOH psif. Psg Teitnopa.

25. YcnoBus cxonquMocTH psfoB Teinopa.

26. PaznoxxeHne B CTETIEHHOH psAJ] MOKa3aTeIbHON (YHKIUH.

27. PaznoxxeHue B CTETIEHHOHN psAJl TPUTOHOMETPHUYECKUX (PYHKIUH.

28. PaznoxeHne B CTENIEHHOH s IorapupMuUecKon (yHKINH.

29. Paznoxenue B pan Teitnopa creneHHON QyHKIMH.

30. [IpuMeHeHHEe CTETIEHHBIX PSIIOB K BBIYMCICHUIO HHTEIPAJIOB.

31. CrenenHsle psabl Kak criocob onpeaenenus ¢pynkuuii. opmyna Diinepa.
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32. [IpuMeHeHHEe CTETIEHHBIX PSIIOB K BBIYMCICHUIO HHTEIPAJIOB.
33. [IpuMeHeHHEe CTETIEHHBIX PSII0B K BBIYMCICHUIO KOPHEH.
34. Ilonsitue TpUroHoMerpuyeckoro psga. OCHOBHOE CBOMCTBO CyMMBbI TPUTOHOMETPUYECKOTO
psza.
35. OproroHanabHble CUCTEMbI (QYHKIIMHA U MX OCHOBHBIE CBOMCTBA.
36. OcHOBHasi TPUTOHOMETpPUYECKas cucTeMa (PyHKIMHA U ee OpTOrOHAJIBHOCTb.
37. Tpuronomerpuueckuii psig Oypre. EAMHCTBEHHOCTH pa3ioKEHUS.
38. YciioBUs CXOAMMOCTH TPUTOHOMETpUYECKUX psiioB Dyphe.
39. Psanp1 @ypbe 1715 YeTHBIX M HEYETHBIX ()YHKITHH.
40. Psiter @ypbe 1o MPOU3BOJIEHOM OPTOTOHAIBHON CHCTEME (DYHKITHIA.
41. PaznoxxeHue pyHKUHUN B TPUTOHOMETPUUECKUH psisi 0OLIEero BUaa.
O6pazen HK3aMEHalMOHHOTO 3a/1aHUs

1. [Mpuznak JleitOHMIIA O CXOTUMOCTH 3HAKOUYEPEAYIOITUXCS PAJIOB.

2. Pasznoxute B creneHnoi psix pyakiuio f (X) =sinX B okpecrrocTn Touku X, = 0.

¥
n
3. UccrnenoBaTh Ha CXOAMMOCTD PSIJT é (- 2—n )
n=1
Lan+ls’ |
4. HalinnTe MHTEPBAI U MHOXKECTBO CXOAMMOCTH CTEIIEHHOTIO psAga Q¢— =+ X .
n=1€ N g

5. Pasnoxure B Tpuronomerpuueckuii psag Oypoe Ha [-p, p] dynkmuo f(X) = kx.
Kpurtepuu orieHUBaHMS OTBETA HAa DK3aMEHE
1. Hopwmsl olileHHBaHHS OTBETA
Nen/n CtpykTypHas yacTh Omiiera KonnuectBo 6amioB
1 ITpaBHIIbHBIN OTBET Ha BOIIPOC 1 6ann
(*) Bosmoskna rpaganus B 0,25, 0,5 u 0,75 Gamna.
2. llIkana onieHuBaHMs paOOTHI:

n/n Ouenka KonnuecTBo Gamios
1 | OtanuHo 4,75-5
2 | Xoporio 3,75-4,5
3 | YIoBneTBOpuTEnHHO 3-3,5
4 | HeynoBIeTBOPHUTEIBHO Menee 3
4 cemecTp

Bormpockl kK 3K3aMeny

2

EBxinaoBo npoctpancTBo. OTKPBITHIE U 3aMKHYThIE MHOKeCTBa B R
. . 2

[TonsiTre HenpepbIBHON KpUBOii 1 00macTu B R

IIpesien oCe0BaTENLHOCTH ToueK B R °

Omnpenenenne GyHKIUN HECKOJIBKHUX NTepeMEHHBIX. ['paduk QyHKIMM IBYX NEPEMEHHBIX.
ITpenen pyHKIUU HECKOIBKHUX ITepeMEHHBIX. OCHOBHBIE TEOPEMBI O IIpeJieax.
HenpepbIBHOCTh QYHKIIMH HECKOJIBKUX IEpEeMEHHBIX. TOUYKH pa3pbIBa.

HenpeprIBHOCTD CI0KHON (QYHKIIHMH.

OcHOBHbIE CBOWCTBA HEMPEPHIBHBIX (PYHKLINH.

PaBHOMEpHast HENPEPHIBHOCTH (PYHKIIHIA BYX MTEPEMEHHBIX.

10 YacTtHble MPOU3BOHbIE (PYHKIIMN HECKOIBKUX IEPEMEHHBIX.

11. IuddepenunpyeMocTs PyHKIIMN HECKOJIBKHUX repeMeHHbIX. [lonsaTue nuddepennnana.
12. Heo6xonumsie ycnoBus auddepeHunpyeMocT pyHKIMNA ABYX EPEMEHHBIX.

13. octarounsie ycnoBus nuddepeHuupyeMocT (GyHKIUN ABYX epEMEHHBIX.
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14. TIuddepeHunpyeMoCcTb CI0KHBIX QYHKIUNA HECKOIBKUX EPEMEHHBIX.

15. MuBapuaHTHOCTH (hopMbl AudhepeHIrana nepBoro Nopsaka.

16. YacTHble MPON3BOAHBIE BBICHIMX ITOPSIKOB.

17. InddepeHiuansl BHICITUX MOPSIIKOB.

18. ®opmyna Telnopa misg GyHKIUN ABYX EPEMEHHBIX.

19. Hesauple pyakuun. uddepennupyemMocTs HEIBHBIX (DYHKITUH.

20. DkcTpeMyMbl GYHKIIUH ABYX IepeMeHHbIX. Heo0xommmoe yciaoBue sKCTpeMyMa.

21. TToHsiTHE YCTOBHOTO KCTpeMyMa sl QYHKIMH JABYX MEPEMEHHBIX.

22. JloctaTouHble yCIOBUS IKCTpeMyMa /Uil (PYHKUIUU ABYX MEPEMEHHBIX.

23. HawuOoupiiee 1 HaMMeHbIIIee 3HaYCHNE (PYHKIIHH B 00JIaCTH.

24. YpaBHEHHE KacaTeIbHOH IIOCKOCTH K IOBEPXHOCTH. ['eoMeTpraecKuii cMbICTT
muddepernmana 11 GyHKIUH IBYX IEPEMEHHBIX.

25. 3agauu, IpUBOSIINE K MMOHATHIO JIBOWHOTO HHTETpaa.

26. OnpeneneHue ABOWHOTO HHTETpaja. Y CIOBUS CYIIECTBOBaHUS JBOWHOTO HHTETpaa.

27. OCHOBHBIE CBOMCTBA JBOWHOTO MHTEIpaja.

28. IloHsATHE MOBTOPHOTO MHTETpaja /Uil X-IPaBHIBHBIX 00JacTel.

29. IloHsiTHE TOBTOPHOTO MHTETpasa Uil y-IpaBUIbHBIX 00IacTei.

30. CriocoObl BRIYUCIIEHUS JBOMHBIX HHTETPAJIOB.

31. 3ameHa nmepeMeHHBIX B IBOWHOM HHTETpae.

32. JIBOifHOI MHTETpaJl B MOJISAPHBIX KOOPIUHATAX.

33. 'eomeTpuueckre U MEXaHUYECKUE MPUIIOKEHHS IBONHBIX HHTETPAJIOB.

34. TpoliHble HHTETPaJIbl U CITIOCOOBI MX BHIYUCIICHHUS.

35. 3agaya o paboTe MIOCKOTo CUIIOBOTO MOJISL U METO/I €€ PELICHUS.

36. OnpeneneHre KPUBOJIMHEITHOTO HHTETrpasia Mo KoopAuHaTaM (BTOPOTo poja).

37. OcHOBHBIE CBOMCTBA KPUBOJMHEHHOTO WHTErpaja BTOPOTO POJa.

38. Brrunciienne KpUBOJIMHEHHOTO HHTETpaIa BTOPOTO POJIaA.

39. KpuBosMHEHHBIN HHTETpaj 10 3aMKHYTOMY KOHTYpY. @opmyna ['puHa.

40. YcioBust HE3aBUCUMOCTH KPUBOJIMHEHHOTO HHTETPajia OT ITyTH HHTETPUPOBAHHS.

41. Ycnosus nmoaHoro auddepeHnuana.

42. BoccraHoBeHHE (DYHKITUH JIBYX IMEPEMEHHBIX 10 €€ MOJTHOMY AuddepeHnany.

43. TloHsATHE NOTEHIHUATBHOTO TIOJIS.

44, KpuBOJIMHEHHBIC HHTETPAJIBI 110 JTHHE AyTH (IIEpBOTO POJIa) ¥ UX MPUII0KCHHUS.
O6pa3zel SK3aMeHAIIMOHHOI0 3a1aHUs

1. Heo6xoaumele ycnoBust TuddepeHnpyeMocTr GYHKIUN IBYX ePEeMEHHBIX.
2. ®opmyna ['puna.

) _[y2 2 A

3. Haiitu Ilmg(x2 +y2)e Vg
X®¥ /]
y®¥

4. Viccnenosath Ha akcTpeMyM dyrkmuio U = x? - 2xy + 4y°,

5. BeI4MCIMTE ABOMHOMN MHTErpal (\)(\)\/ r? - x? - y?dxdy no o6nacru D, e
D

D ={(x, y)TRZ‘ X* +y? £rx}.

Kpurepuu o1ieHuBaHus OTBETA HA DK3aMEHE
1. Hopwmsl olieHHBaHUS OTBETA

Nen/n CtpykTypHas yacth Omiiera KonnuectBo 6amion

1 ITpaBHIIbHBII OTBET Ha BOIIPOC 1 6ann

(*) Bosmoskna rpaganus B 0,25, 0,5 u 0,75 Gasmna.

2. lxama onenuBaHus pabOTHI:

1/ OrneHka KonnuecTBo Gamios
1 | OrtanuHo 4,75-5
2 | Xopouio 3,75-4,5




10.

11.

12.

13.

14.

15.

16.

17.

w

Y 10BAETBOPUTETHHO 3-3,5
4 | HeynoBneTBOpUTEIBHO MeHee 3

7. IlepeyeHb OCHOBHOIi M 10NIOJTHUTE/ILHOMH YU4eOHOI TUTepPaTyphbl
7.1. CHHCOK OCHOBHOMJIUTEPATYPDI

[Munaues B. C. Bricmas maremartuka: yuebnoe mocobue s By3oB / B. C. Illumaues. — 8-¢
u3d., nepepab. u gorm. — Mocksa: MsmarensctBo IOpaiir, 2019. — 447 ¢. — (bakanaBp u
cnenuanuct) —ISBN 978-5-534-12319-7[snexrponnslii pecypc: https://urait.rul].
Hlunaues B.C. AuddepenunanbHoe 1 UHTErpaIbHOE UCUMCICHUE. YUCOHUK U MPAKTUKYM ISt
By30B / B.C. IllunaueB. — Mockpa: M3patensctBo FOpaiit, 2019. — 212 c. [smekTpoHHBII
pecypc:https://urait.ru].
Wneun B. A. Marematnueckuii aHanmu3 B 2 4. Yacth 1 B 2 kxH. Kumra 1. yd4eOHMK s
akajemuueckoro OakanaBpuata / B. A. Unbun, B. A. CagoBuununii, b. X. CennoB. — 4-¢ u3f,.,
nepepad. u gon. — MockBa: MsnmarensctBo [Opaiit, 2019. — 324 c. [21neKkTpoHHBIN
pecypc: https://urait.ru].
Nneun B. A. Marematnueckuii aHanmu3 B 2 4. Yacte 1 B 2 kxH. KHura 2. yd4eOHMK st
akazemuueckoro OakanaBpuata / B. A. Unbun, B. A. CagoBununii, b. X. CennoB. — 4-¢ u3,.,
nepepad. u gon. — Mocksa: MznarensctBo IOpaiit, 2019. — 315 c. [snekTpoHHBII
pecypce: https://urait.ru].
Nneur B. A. Marematndeckuid aHamm3 B 2 4. Yacte 2. y4yeOHHMK JUIS aKaJIeMHYECKOTO
OakanaBpuata / B. A. Wneun, B. A. CagoBuununii, b. X. CenmoB. — 3-e u3j., nmepepad. u JI01I.
— Mocksa: UznarensctBo FOpaiit, 2019. — 324 c. [anexTponHsIii pecypc: https://urait.rul].

7.2. CiucoK 0MOJTHUTEIbHOM JINTEPaTypbl
Pacynop K.M. Ilpaktukym mo mMareMarmueckoMy aHaim3y. UuciaoBele W (PyHKIIHMOHAIbHBIC
psaapl: yaeOHoe nocobue. Juddepennmanbioe u UHTErpajbHOE UCYUCIEHUS PYHKIIMA MHOTHUX
nepeMmeHHbIX — Cmonenck: M3n-8o COUPO, 2014. — 251 c.
Pacynos K.M. Maremaruueckuii ananus. JuddepeHuuanbHoe U WHTErpalbHOE HUCUYHCIICHUS
U1t GYHKIMM HECKOJIBKUX TEpEeMEHHBIX. YueOHoe mocodue. — Cmonenck: U3n-Bo Cmonl'V,
2008. — 145 c.
[MepctaeBa H.A. MartemaTnueckuii ananus. Beenenne B aHanu3 GyHKINA OHON 1 HECKOJIBKUX
nepemeHHbIX. Juddepennmansuoe ncuncienne GyHKIUH OQHON U HECKOJIBKUX MEPEMEHHBIX. —
Cmonenck: Cmonl'V, 2007. — 40 c.
lepctueBa H.A. Matemaruueckuii ananus. MHrerpanpHOe HMcuHMciIeHHE (QYHKIMHA OTHOU U
HECKOJIbKUX MepeMeHHbIX. — CmoneHck: Cmonl'V, 2008. — 32 c.
bepman I'.H. COopHuk 3amau mo Kypcy marematuueckoro ananusa. - CII6.: M3g- Bo
«IIpodeccus», 2008. — 416 c.
Ouxrenronsl I"M. Kypc muddepenuunanpHoro u uHTerpanpHoro ucuuciaenus. T.1-3. - M.:
duszmarnut, 2006.
3BepoBuu D.UM. BemecTBeHHblii M KoMmIulekcHbI aHanu3. Y. 1. (BBeacnwe B aHamu3 u
nuddepeHnnanbHOE HCUHCAeHHE). — MuHCK: Boimmaiimras mkoia, 2006.
3Bepoud D.U. BemectBeHHbii 1 KoMIuieKCHbIA aHanu3. Y. 2. u Y. 3. — Munck: Beimiimas
mkoJia, 2008.
3Bepoud D.U. BemectBenusiii 1 koMrmuiekcHbd ananu3. Y. 4. u Y. 5. — Munck: Beimiimas
mkoJia, 2008.
3amayHUK MO0 Kypcy mareMatwdeckoro aHanmm3a. Yacte 1 w Yacte 2. [lox pemakiueit
H.A.Bunenkuna. - M.:Ilpocsemenue, 1971.
Hgaiit I'.b. Tabmuipl uHTErpasioB U apyrue maremarmuyeckue (opmynsl. - CII6.: U3a- Bo
«JIaap», 2009. — 228 c.
Hemunosuy B.I1. COopuuk 3aau no Matemarnueckomy ananu3y. - M.: ACT: Actpens, 2009. —
558 c.


https://urait.ru/
https://urait.ru/
https://urait.ru/

18. Kyznenos JI.A.COopHuUK 3a7aHuii 10 Beiciiel matemaTrke (Tunosbie pacueTsl) Kysnenos JILA.:
Cn0, m3gatensctBo «Jlage». 2005.

19. VBapenkos N.M., Mamep M.3. Kypc matemarudeckoro ananuza. Tom |. - M.:IIpocBerenue,
1966.; Tom I, M.:ITpocBemenue, 1976.

20. arun B. JI., Cokono A.B. Maremarnueckuii aHanu3. bazoBbie MoHsATHS. ydyeOHOE TocoOue
JUI TpuKIagHoro OakamaBpuata. — MockBa: M3zmarensctBo FOpaibit, 2019. — 245 c.
[smexTponHbIit pecypce: https://urait.ru].

7.3. Ilepeuennb pecypcoB HH(OPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEepHeT»
Cucrema IUCTAHIIMOHHOTO 00y4deHHs1 CMOJICHCKOTO TOCYJapCTBEHHOTO YHHBEPCHTETA
http://moodle.smolgu.ru
DJekTpoHHO-0MOIMOTeUHas cucTeMa yauBepceutera http://biblioteka.smolgu.ru
HanmonanbHbIN OTKpPBITHIN yHUBepcUTeT http://www.intuit.ru
O0pa3oBarebHbI MaTeMaTHUeCKui caiT http://exponenta.ru
OOmepoccuiickuii MaTemMaTuaeckuii mopran http://www.mathnet.ru

8. MaTtepuabHO-TeXHHYeCKOe o0ecniedeHue

YueOHass ayauTopusi s NPOBeAeHHMS] 3aHATHI JIEKIIMOHHOrO0 THIA, OCHAILEHHAs
CTaHIApTHOW y4yeOHOU Mebenblo, MYJIbTUMEAMANPOCKTOPOM, HOYTOYKOM, KOJIOHKaMU U
WHTEPAKTUBHOMN JOCKOM.

Y4yeOHas ayauTopus AJsi NPOBeAeHHUS 3AHATHH CEMHHAPCKOr0 THIA, I'PYNIOBBIX U
UHAUBUAYAJbHBIX KOHCYJbTALUMMA, TEKYIIero KOHTPOJSI M TPOMEXKYTOYHOW AaTTecTALUM,
OCHAIIICHHAs CTaHapTHOHN yueOHON MeOebIO.

ITomemenue AJis1 CAMOCTOSAITEILHOM PadOThI — KOMIIBIOTEPHBINA KJIAcC C IOCTYIIOM K CETH
«uTepuer» u YUOC Cmonl'V.

9. IlporpamMMHoOe oGecrieyeHue
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nuueH3ust
66975477 ot 03.06.2016 (6eccpouHo).
Obyyatomumesa  obecrnieueH goctyn Kk OBC  «lOpaiit», poctym B 3JEKTPOHHYIO
UH(pOPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.


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

