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I. Heau 1 3a7a4i JUCHUAINLINHBI
I{enpro Kypca «MaTEMaTUUECKNUN aHATIU3» SIBIISIETCS Pa3BUTHE:
® HABHIKOB MAaT€MaTUYECKOT'O MBIIIUICHHUS;
MIPUBUTHE HABBIKOB MCITOJIb30BAHUS MATEMAaTHYECKUX METOJIOB U OCHOB MAaTeMaTHYECKOTO
MOJEIINPOBAHUS B PAKTUYECKOU IEATEIbHOCTH;
® BOCIUTAaHHE MATEMATUYECKON KYJIbTYpPhl Y 00YUYaIOIINXCS;

Bocnuranue y cTy/IeHTOB MaTeMaTUYeCKON KyJIbTYphl BKIIIOUaeT B ce0s1 ICHOE TTOHMMaHUE
HEO0OXOJMMOCTH MaTeMaTHYECKON COCTABIIAONIEH B 00IIel MOAroToBke Gu3nKa, BBIPAaOOTKY Hpe/-
CTaBJICHUS O POJIM U MECT€ MAaTEMaTWKH B COBPEMEHHOW LMBWIM3ALMU U B MUPOBOU KYJIbTYypE,
YMEHHE JIOTUYECKH MBICIUTh, ONEPUPOBATh C aOCTPAKTHBIMU OOBEKTAMH U OBITH KOPPEKTHBIM B
ynoTpeOIeHUN MaTEMAaTHYECKUX TMOHSATUN U CUMBOJIOB /IS BBIPAKEHUS! KOJUYECTBEHHBIX U Kade-
CTBEHHBIX OTHOLIECHUH.
Llenpro Kypca MaTeMaTHUECKOTO aHAJIN3a SIBISETCA U3yUY€HUE OCHOBOMOJAraloIUX MPUHIIMIIOB, 10-
HATUH 1 (DAKTOB aHAIM3a; TEOPUHU TpeaesioB, TudepeHITMaATBEHOTO W HHTETPATHHOTO UCUHUCITICHHMA
(GYHKIMA OTHOTO M HECKOJIBKUX BEIIECTBEHHBIX MEPEMEHHBIX; TEOPUU YUCIOBBIX M (DYHKIIMOHAIb-
HBIX PAOB, KPUBOJIMHEMHBIX U IOBEPXHOCTHBIX UHTEIPAJIOB, MPUEMOB UX BBIYHMCIICHHUS.
[lepBbIil cemecTp MOCBSIIEH U3YUYEHHUIO OCHOB MAaTeMaTHYECKOTO aHalli3a, TEOPUU IPEeAesoB MOo-
CJIeTOBATEIILHOCTH U (DYHKITUH OJTHOTO MMEPEMEHHOTO, U3ydaeTcs JudepeHnanbHOe 1 HHTETPah-
HO€ MCYHCIIEHUE (QYHKIUH OJHOTO IEPEMEHHOTO.
Bo BTOpoMm cemecTpe moapobHO u3ydaerca auddepeHIaNIbHOE U HWHTErpalbHOE HCUHCICHUE
GYHKIUI MHOTHX TIEPEMEHHBIX.
B TpeTtbeM cemecTpe Ha OCHOBE OOIIMX TEOPEM TEOPUU PSIIOB UCCIEAYIOTCS BaKHEHIIINE KOHKPET-
HbIe TUTBI (YHKIIMOHATIBHBIX PSIJAOB — CTETICHHBIX PsIIOB U psiioB Dypbe, a Takke uHTerpana dy-
pbe, JaeTCsl CUCTEMAaTHUECKOE U3JI0KEHNE TEOPUH KPUBOJIMHEWHBIX M IOBEPXHOCTHBIX MHTETPAJIOB.
I1. Mecto nucuuninusbl B ctpykrype OINOIT:
MarteMaTryecKuii aHaIHU3 ABJISICTCS] 00S13aTEIFHON JUCIUIUIMHONW HE TOJIBKO JJISI TAHHOTO TTPOQHIIS
MIOJATOTOBKH, TAK)KE SIBJIIETCS IEPBBIM MATEMATHUYECKUM KyPCOM, HapsAAy C aHAJUTUYECKON TeOMeT-
pueil u TMHeHoN anreOpol, KoTopslie u3ydarTcs Guankamu. IMEHHO B HEM 3akiajbiBaeTcs QyH-
JAMEHT MaTeMaTHYeCKOro o0pa3oBaHus (DU3MKOB, STO OMPEICIISIET €r0 BAXKHEHIIYIO POJIh BO BCEi
cucteMe o0pazoBaHus AJis JaHHOM CHEMaIbHOCTH.
B nepeuenb TUCHUIUINH, B KOTOPBIX OyIyT UCHOJIB30BaHbl 3HAHUS MO0 MAaTEMAaTUYECKOMY aHAJIHU3Y,
BXO/JIST MPAKTUYECKH BCE KYPChl U TUCIUIUIMHBI, H3ydyaeMble Ha PU3NYECKOM (aKyIbTeTe, a UMEH-
HO: BEKTOPHBIN W TEH30PHBIN aHanu3, AU depeHInanbHble YPABHCHHS, HHTECTPaJIbHbIC YPABHCHHSI,
MM®, TOKII, ¢pyHkuoHaIbHBIA aHaIN3, MPOrpaMMUpOBaHME, O0IIas (U3MKA, TeopeThdecKas

(1)I/I3I/IKa, QJICKTPOAMHAMHKA, KBAHTOBAasA MCXaHUKaA.



I11. TpeOGoBaHus K pe3y1bTaTaM OCBOCHHS JMCIUIITHHBI

Hepeqem) IJIAHUPYEMBIX PE3YyJAbTAaTOB oﬁyqe}mn no TMCHUIVIMHE, COOTHECCHHBIX ¢ HHIUKA-

TOPaMHU T0CTHKEHHUsI KOMIIeTeHIHii

Kommerenmus

OIIK-1: cnocoOeH mpuMeHsTh 0a30Bble 3HAHUS B 001acTH (UUKO-
MaTeMaTHYeCKUX U (WJIM) €CTECTBEHHBIX HAayK B cdepe cBoel mpodec-
CHOHAJIBHOMW JeATEITbHOCTH.

I/IHI[I/IKaTOPBI KOMIICTCH-

bA85051

I/IﬂK OIIK1.1
Hcnonp3yer MaTeMaTHYeCKUid anmapar JUis ONMCaHus M aHanu3a pusn-
YEeCKUX SBIIEHUH U MpoleccoB B cdepe cBoeil nmpodeccuoHanbHON jes-
TEIbHOCTH.

MK onki» Ucnionb3yeT maTemMaTH4ecKuid anmnapar Jijisi TEOPETUYECKOTO
1 DKCMIEPUMEHTAIHHOTO WCCIEAOBAHUS U MOJCTUPOBAHUS (PU3MUECKHUX
SIBIIGHUW U TIpoIieccoB B cepe cBoeil mpodeccnoHanbHOW AesTenbHO-
CTH.

UK onki3 Ucnionb3yer 6a3oBbie 3HaHHMS B 001acTH (U3UKU B CBOEH
npohecCHOHANBEHOM NeSTEIbHOCTH.

PesynbTarsl 00yueHus

Hmeem npedcmasnenue

0 TEOpHIO TpeaesnoB, AudQepeHInanbHOM U UHTETPaTbHOM HCUHUCIIE-
HUM QYHKLUI OJHOIO U HECKOJBKUX BELECTBEHHBIX IIEPEMEHHBIX; 3HA-
€T OCHOBBI TEOPHH MOTCHIUAIBHBIX BEKTOPHBIX MOJICH, OCHOBBI pabOTHI
C BEKTOPHBIMH IIOJISIMU B KPHUBOJMHEMHBIX OPTOIOHAIBHBIX CHCTEMAax
KOOPJIMHAT; OCHOBHBIE MOHATHUS, (POPMYJIbI, TEOPEMBI; METOIBI PELICHUS
MaTEeMaTUYECKUX 3a/lad U YpPaBHEHWH; NPWIOKEHHS MaTEeMaTHYECKUX
METO/IOB K KJIACCHYECKUM 33a/1a4aM (DPU3HKHU;

Ymeem: npuMeHATH METOIBI U NPUEMBI PEILICHUA 3a1a4d U3 Pa3IMYHBIX
pa3zesoB MaTEMaTUKHU; IPUMEHATh MaTEMaTHUECKUE METOIbI JUIsl pelie-
HUS 3a/1a4 (PU3MKH; UCIIOJIb30BaTh aIeKBATHBI MaTeMaTUYeCKUH amma-
paTt; BBINOJHATH MaTeMaTHUYECKyI0 00pabOTKy pe3yslbTaTOB SKCHEpPH-
MEHTOB; BBIIOJHATh PUOIMKEHHbIE BHIYUCIEHUS M OLIEHUBATh MX IIO-
IPELIHOCTh; MCIOJIb30BaTh METOABl MaTEMAaTUYECKOTO MOJAEIMPOBAHUS
B [IPAKTUYECKOH JEATEIIbHOCTH; CAMOCTOSATENLHO paboTaTh C MaTeMaTH-
YECKOM JINTEPATYPOM.

Bnadeem: HaBbIKaMU BBIYMCIICHUS NIPENIENIOB, IPOU3BOIHBIX U UHTErpa-
70B (DYHKIMH OJHOTO M HECKOJBKUX BEIIECTBEHHBIX MEPEMEHHBIX, Ha-
BbIKAMU pELICHUs (GU3NYECKUX 3a]ad, UCIOJb3Ysl aJleKBaTHbIM MaTeMa-
TUYECKHI almapar; HaBbIKAMU BBIYMCIIEHUN C BEKTOPaMH B pa3iIMUYHBIX
cucTeMax KOOPJIMHAT; BJIAaJeTh KaK KOMIIOHEHTHOW, Tak U Oe3MHJEKC-
HOU (pOpPMO¥ 3amKCH BEKTOPHBIX M TEH30PHBIX COOTHOLICHWUH; HaBBIKA-
MU MaHMITYJSIIUHA €O CKaJIIPHBIM, BEKTOPHBIM M CMEIIAHHBIM IIPOU3BE-
JICHHEM BEKTOPOB; BIIAJETh MpHeMaMu TU(EpeHIINPOBAHNS BEKTOP-
HBIX U TEH30PHBIX II0JICH; BIaJETh NPUEMaMH Il NPUMEHEHUS BbIpa-
KEHUH AJ1 TUBEpreHlMy, pOTOpa U JarulacuaHa B JIEKapTOBOM cUCTEME
KOOpJMHAT; UHTerpanbHbIX popmyiel I'aycca-Ocrporpanckoro u CTok-
ca.

IV. Conepikanue u CTPYKTYpa JTUCUMIITIMHBI (MOXYJIs1)

O0beM IuCHUILIMHEI cocTaBiseT 20 3aueTHBIX eaeHull, 720 yacos, B ToM uucie 415 yacoB KOH-

TaKTHOM paboTHI.
3aHATHS TPOBOASTCA

TOJIBKO B OYHOM (I)opMe 06yqu1/1;1 C NPUMCHCHUCM AOUCTAHIIHUOHHOTO




KOHTPOJISI CaMOCTOSITeIbHON paboTsl cryaeHToB yepe3 DUMOC ¢akynpTeTa. DNEKTPOHHOW U JU-
CTaHIIMOHHOM (popM 00yUeHHs He TpelycMaTpUBaeTCsl.
Ha npakTtuueckyro NoAroToBKy OTBOAUTCS 176 ayAUTOPHBIX 4acoB .

dopMa MPOMEKYTOUHON aTTECTALUU: IK3aMEH.

4.1. Coaep:kaHue IMCHMILUIMHBI, CTPYKTYPHPOBAHHOE IO TeMaM, C YKa3aHHEeM BH/I0B
Y4eOHBIX 3aHATHH M OTBECHHOI'0 HA HUX KOJINYeCTBAa aKaJeMHYEeCKHX YaCOB

Ne |Pa3-| C Be 4! Bunbt yueGHOI paboThl, DOopMEI TEKY-
n/n | gen | e- er HUX BKJIFOYasl CAMOCTOSATENLHYIO paboTy 00y4aroIuXcsl , IPaKTUUe- | IEr0 KOHTPOJIS
Juc-| M 0 | Ipak- CKYIO IIOAITOTOBKY U TPYJIOEMKOCTb YCIIEBAEMOCTH;
- | e 4a | TUYe- (B Hacax) ®dopma pome-
e €O | KA porakTHAs pabora npenogasatens ¢ oOyqaronm- | Camocros- FKYTOHHOW &t
HBI/ T B oJ- TeCTaIlu!
e p o MHUCS TeJbHAs (10 cene-
MBI TOBKa Jlexnuu Cemunapckue | Koncynbranuu padora cmpam)
00y- /mpaKTHYeCKHe
qaro- /maboparopHsle
IIUX- 3aHATHS
CcAa
1 1-6 288 |68 68 68 2 102 [IpakTrue-
CKOe  3aJa-
HUE, OIpOC;
3K3aMeHalHU-
OHHBIC OwmIIe-
THI
2 7- 252 160 60 60 2 90 [IpakTuue-
16 CKOoe 3aja-
HHE, OIpOC;
JK3aMEHallH-
OHHEBIE OuIIe-
THBI
3 17- 180 |64 48 64 1 19 [TpakTuue-
21 cKoe  3aja-
HHE, OIpOC;
9K3aMEHallU-
OHHBIC OmIe-
ThI
Uroro: 720 1192 176 192 5 211
4.2 Il1aH BHeayIMTOPHOI CAMOCTOSATEIbHOM PA00THI 00YYAIOIIUXCSH MO TUCHUILINHE
Cemectp Ha3zsanune | CamocrositensHas pabora odyqaromnuxcs | OneHoyHoe | Y4eOHo-
pasiena, Te-\pg, . cavio-|C poxu  BaI-| TpyIo- CPENCTBO METOIrYe-
MBI CTOSITEJIbHOM | TIOJIHEHUSI | EMKCTh cKoe obecre-
paboThI (uac.) HeHHE CaMo-
CTOSITENIbHOU
paboThI
Tema 1-21 | Pemenue 3a-|Ilocne mpoii- 211 JlemoHcTpa- | Mcrounukn us3

Jad  JoMalll-

JCHHBIX TEM

IIUsI TOTOBBIX
pelieHui

OCHOBHOM M 10-

MOJIHUTENHLHOMN




Hell paboThI JIUTEpATYphl 1O
TeMe MpaKTH4e-
CKHUX 3aHsTHIi;
ObpazoBarenb-
HBIE PECypCHI,
JO-CTYITHBIE TI0
JIOTHHY M Tapo-
JI10, TIPEIOCTAaB-
nsembiM Hayu-
HOW OubmmoTe-
xou UT'Y.

4.3. Conep:xaHue y4eOHOIro MaTepuaJia

Conep:xanue pa3iesi0B M TeM JUCHUNITHHBI
Pa3zpean 1.

Tema 1. D1eMeHTHI TEOPHHM MHOKECTB, BellleCTBEHHbIE YNCJIa: MHOXECTBa, ONlepaluy HaJl
MHO’KECTBaMH, anredpa MHOKeCTB. JlekapToBO Mpou3BeeHe, oTHoLIeHHe. CBOICTBa OTHOILIEHUH.
OTHoOIIEHUE MOpsKa, OTHOIIEHHE SKBHUBaJIeHTHOCTH. OToOpaxeHne. KoHeuHnble U OECKOHEUHbIE
MHO’K€CTBa, MOLTHOCTh MHOKECTBA. UHCIIOBBIE CUCTEMBI: HaTypallbHbIE, pallioHaIbHbIe yKcia. [1o-
CJIEIOBATEILHOCTH PALlMOHAJIBHBIX YHCEN, CXOAMMOCTh, KpuTepuid Komm. BemecTBenHsle uncina,
MPEJICTaBICHHUE UX JIPOOSMHU.

Tema 2. Teopus npenesio: IlocaenoBarensHOCTs U ee npeae. IlocaenoBaTeIbHOCTH BEILIECTBEH -
HBIX 4Mcesl, apu(METHUYECKHE ONEepalvy HaJ MOCieI0BaTeNbHOCTSIMU. OrpaHuYeHHbIE, HEOTPaHU -
YeHHbIEe, OECKOHEYHO Majible, OECKOHEYHO OOJIbIINE MOC/IeA0BaTeNbHOCTH. CXOoaAIIuecs mociueao-
BaTEJIbHOCTH M UX CBOMCTBA. MOHOTOHHBIE [TOCIIEIOBATEILHOCTH, TEOPEMA O IMpeielie MOHOTOHHOM
Y OTPaHMUYEHHOW IIOCIIEOBATEIBbHOCTH, IPUMEPHI NOCIEN0BATEIBHOCTEH ¢ TaKUMU CBONCTBaMH.
[IpenenbHbIe TOUKH, BEPXHUN U HYWKHMHA mpezenbl. OTKpbIThIE U 3aMKHYTbIE MHOKECTBAa Ha OCH.
Onpenenenue npenena ¢pynkuuu (no I'eitne u nmo Komm). Kpurepuit Komu cymecrsoBanus mpene-
na pyskuuu. ApupmMerndeckue onepanuu HaJ QyHKIUSIMU, UMEIOIIUMHU Tpeaen. beckoHeuHo Ma-
Jble 1 OecKoHeuHo Oosbiuue GpyHKIuM. [[Ba 3aMedaTenbHbIX Ipeena.

Tema 3. HenpepbiBHOCTH pyHKumii: [loHstue HenpepriBHOCTH QYyHKIUMH. ApudMeTHYecKre ore-
panuu ¢ HempepbIBHBIMU (YHKUIUAMHU. CBOWCTBA MOHOTOHHBIX (DYHKIIM, HEPEPHIBHOCTh 00paT-
HOM (yHkuuu. CBoiicTBa 3neMeHTapHbIX (pyHkuui. Touku paspeiBa GYHKIMN M UX Kinaccuduka-
1. OCHOBHBIE TeOpeMbl 0 HenpepbIBHBIX (yHKIMAX. Teopema bonbuano-Kommu I (mpoxoxaeHue
HenpepbrIBHON (pyHKIMU uepe3 Hynb). Teopema bonbiano - Kommu 11 (mpoxoxaeHrne HenpepbIBHOM
byHKIMU yepe3 M000e MpOMEXyToUHOe 3HaueHue). Teopema Beifepiirpacca I (orpaHMueHHOCTD
HenpepelBHOM (QyHKIMM Ha cermeHrte). Teopema Beiiepmtpacca Il (moctmxkenue HempepbIBHON
(GyHKIMU CBOMX TOUHBIX rpaHeii). Jlemma bopens PaBHomepHast HenpepbIBHOCTb (DYHKIINMH, TEOPE -
Ma Kanropa.

Pa3nen 2

Tema 4. Iudpdepennunannbuoe ucunciaenue: [lousrue npousoanoit. [loustue auddepennupye-
MocTH QyHKIMH, TuddepeHIpyeMocTb 1 HenpepbIBHOCTh. [lonsaTre nuddepenunana, reomerpu-
yeckuit cMbich. JuddepenuupoBanue ciioxHoM u oOpaTHoi (yukmuil. [IpousBogusie u audde-
peHLuanbl BeICIIUX NopsiakoB. OcHOBHBIE TeopeMbl auddepeHimantsHoro ucuncienus. Bospacra-
Hue (yObiBaHuE) (pyHKLMH, JIOKAIbHBIN 3KCcTpeMyM. Teopema Posisa (o Hyne npousBoaHoit). @op-
MyJla KOHEUHBIX MpuparieHuit (popmyna Jlarpanxka). O6o6meHHast popMysaa KOHEUHbBIX MpHUpallie-
Hull (popmyna Komm). PackpeiTie HeonpeaenenHocrel (mpasuia Jlonutans). @opmyna Telinopa.
HccnenoBanue rpaduka ¢pyHkuuit. OTbICKaHUE CTAlMOHAPHBIX TOYEK. BoimykinocTs rpaduka GyHk-
uu. Touku neperu6a. [loctpoenue rpaduka GyHKIUU.



Tema 5. Heonpenesienublii uHTerpas: Ilonstue nepBooOpazHoit ¢pyHkuuu. OCHOBHBIE METOMbI
MHTErpupoBaHud. MIHTerpupoBanue 3aMeHOl NepeMeHHbIX. IHTerpupoBanue no yactsam. Murerpu-
poBaHUe paroHabHON (PpyHKIMKU. HTerpupoBaHue UppalmoHalbHbIX BbipakeHuil. [lonstue nep-
BOOOpa3HOU (PyHKITHH.

Tema 6. Onpenenennslii nHTErpana Pumana: Onpenenenue HHTErpana, MHTErpupyemMocTts. CyMm-
Mbl JlapOy U UX CBOMCTBA. Y CIOBHSI HHTETPUPYEMOCTH, KJIACChl MHTErpUpyeMbIX QyHKuuid. CBO¥ -
CTBa ONPEJECIICHHOTO NHTErpana. TeopeMbl O CpeTHEM, OLIEHKH UHTErpanoB. OnpeeneHHbI HHTE -
rpai kak QyHkius BepxHero npeaena. opmyna Herorona-JIeriOnuia. HecoOcTBeHHBIE MHTETPATIBI
nepBoro poja. HecoObcTBeHHBIE HHTErpaibl BTOPOTO poJia, OHATHE INIaBHOTO 3HaueHus. [Ipu3Haku
CXOJMMOCTH HECOOCTBEHHBIX MHTerpanoB. Ilpusnak cpaBHenus. [Ipusnak Jupuxne - Abens. ['eo-
METPUYECKUE TPUIOKEHUs OINPEACIICHHOIO0 WHTErpana. Beluncienue JUIMHBL Tyrd. BeraucieHue
TIJIOIIA U TUTOCKOM (PUTYPBHI.

Pa3nea 3

Tema 7. ®yHKIMH HECKOJIbKUX NepeMeHHbIX: [loHsATHE QyHKINI HECKOJIBKUX NMEPEMEHHBIX. N-
MepHoe apudMeTHuecKoe (IBKINUI0BO) IPOCTPAHCTBO. MHOMXKECTBA TOUYEK 3BKIINA0BA IPOCTPAHCTBA
(OTKPBITBIN M 3aMKHYTHIHN IIapbl, BAYTPEHHUE U BHEIIHHE TOUKH, MIOHSATHE -OKpecTHOCTH). O0nacThb
orpeieNieHus 1 001acTh 3HaUeHUH (PyHKIIMM HECKOIBKUX MEPEMEHHBIX.

Tema 8. Ilpenen ¢pyHKIUM HECKOJBKHX NepeMeHHbIX: [locnenoBaTebHOCTh TOYEK N-MEPHOTO
npoctpaHcTBa. Teopema bonbuano - Beiepmrpacca. [lonstue npenena U MOBTOPHBIX IIPEIEIIOB.
Teopema 0 paBeHCTBE JBOMHOIO U MOBTOPHBIX MPENEIOB B Cy4yae PYHKIMH JBYX NEPEMEHHBIX.
Tema 9. HenpepbIBHOCTh (YHKIMM HECKOJIbKHMX NepeMeHHbIX: OIpeneieHne HEelpepbIBHOCTU
(GYHKIIMM HECKOJIbKUX MepeMeHHbIX. OCHOBHBIE CBOMCTBA HENPEPBIBHBIX (PYHKIIMM MHOTHX Iepe-
MEHHBIX. ApH(MeTHUYeCKHe ONepaly C HeNpepbIBHBIMU (YHKIMAMU. HenpepbIBHOCTh CII0KHOM
¢yukun. Teopema 00 yCTOMUMBOCTH 3HaKa HEMPepbIBHON PpyHKIMU. Teopema o MpoXoKIeHUU He -
IpepbIBHON (DYHKIIMU Yepe3 JIIo00e MPOMEKyTouHoe 3HaueHne. OrpaHuueHHOCTh (PYHKIIUH, HeTpe-
PBHIBHOM Ha 3aMKHYTOM OTpaHWYCHHOM MHOKecTBe. [locTrmkenne GpyHKIMeH, HEmpephIBHON Ha 3aM-
KHYTOM OIPaHHYEHHOM MHOXECTBE CBOUX TOYHBIX IpaHel. [IoHATHE paBHOMEPHOHN HENpPEPBIBHO-
cti pynkuuu. Teopema Kanropa.

Pa3nen 4

Tema 10. IIpousBoanbie U auddepeHunanbl PyHKIUM MHOTHX nepeMeHHbIX: [loHsTue gacr-
HOU MPOU3BOJHON (PYHKIIMHM HECKOJIBKMX NepeMeHHbIX. JnuddepeHupyeMocTb GyHKIIUN MHOTHUX
nepeMeHHbIX. ['eomeTpuyeckuii cMbIch yclIoBus AUPGEepeHINPYEeMOCTH (YHKIMHM ABYX HEpeMEH-
HbIX. Jnddepennman pyHKIuM MHOTHX nepeMeHHbIX. Teopema Diisepa 006 0JHOPOAHBIX (PYHKIH -
sx. MaBapuanTHOCTh (popmbl TiepBoro nuddepennuana. [IponsBogHas mo HanpasieHuro. [ 'paam-
ent. [IpousBoanbie u auddepeHnnanbl BBICIIMX MOPSAKOB. TeopeMa O paBeHCTBE CMEIIaHHBIX
IIPOU3BOJHBIX.

11. ®opmy.a Teiiaopa: Popmyna Teitnopa ¢ ocraTouHbIM 4jieHOM B (hopme Jlarpanka. @opmyia
Tetinopa ¢ ocraroudsiM uieHoM B popme [leano.

12. JlokauabHbli 3kcTpeMmyM: [Tonsatue skcrpemyma. Heobxonumslie ycnoBus. [loctaTtounsle ycio-
BHs 3kcTpemyMa. Kpurepuii CunbBectpa.

13. HesiBHble ¢pynkumu: Teopema o cyniecTBoBaHUU U AU depeHInpyeMOCTH HEIBHOM (PyHKITUH.
[Tonsitne 3aBucumoctn (yHkIMi. JlocTaTouHble yCIOBHS HE3aBUCHUMOCTH (yHKIHH. DyHKIIHO-
HaJIbHBIC ONPEACIUTENN U UX CBOWCTBA. Y CIOBHBIM JKCTpeMyM. MeTo1 HEONIPENEIICHHBIX MHOXKU-
tenen Jlarpanxa.

Paszpnen 5

14. JIBoiiHbIe M N-KpaTHbIe HHTErpaJbl: ONpeaeneHne U yCIOBHs CYIIECTBOBAHMS JBOMHOIO UH-
terpana. OnpeneneHne JBOWHOr0 MHTerpaja Uil NpAMOyroibHoi obmactu. CoiictBa cymm [lap-
Oy. OmpenesneHue U yCIOBUS CYIIECTBOBAaHUS IBOMHOTO MHTErpalia B cilydyae MpOU3BOJIbHON 00a-
cti. OCHOBHBIE CBOMCTBA IBOMHOr0 HHTErpaia. CBeeHne ABOWHOTO UHTErpajla K IOBTOPHOMY. 3a-
MeHa NEPEeMEHHBIX B IBOMHOM HHTerpaje. [IpeobpazoBanue seMeHTa miomanu u skodua. Tpoii-
HBIE€ U N-KpaTHBIE MHTErpajbl. 3aMeHa IEPEMEHHBIX A N-KpaTHOro MHTerpajia. BeruucieHue
00BeMOB n- MepHBIX Tell. KpaTHble HECOOCTBEHHbBIE HHTETPAJIbL.



15. KpuBosnHeiiHbIe 1 MOBEPXHOCTHBIE MHTerpaabl: KpusosauHelinble uHTErpansl. OpueHTanus
npocTpaHcTBa. [1agkue u KycouHo-riaakue KpuBble. KprBOIMHEHHbBIE MHTETPaAIbl IEPBOTO POJIA.
I'eomeTprueckass MHTEpOpETalUs KPUBOJIUMHEMHBIX HMHTETPAJIOB MepBOro ponaa. KpusonuHeiiHble
MHTErpajbl BTOPOro poja. Ou3nyueckuid CMbICH KPUBOJIMHEHHOTO MHTErpajia BToporo pona. dop-
Mmyisa ['puHa. YciaoBHs HE3aBUCUMOCTH KPUBOJMHENHOTO MHTErpaiga BTOPOro poja OT IyTH MHTE-
rpupoBanus. [loBepxHocTHBIE MHTerpasbl. [loBepxHOCTHBIE MHTErpansl 1-ro poxa. IloBepxHoCT-
HBIE HHTETPaJIbI 2-T0 poAa.

16. UnTerpajsl, 3aBucsiye oT napaMmerpa: PaBHOMEpHOE IO OJHOM NEPEMEHHOM CTPEMIICHUE
(GYHKIMU IByX TIEPEMEHHBIX K IMpeneny 1o apyroil nepeMeHHoi. CoOCTBEHHBIE MHTETPAJIbl, 3aBU-
camue oT napamerpa. CBONCTBAa MHTETpalia, 3aBUCAILErO OT rnapaMerpa. Ciydaid, Korjaa mpeaeiibl
MHTETPUPOBAHUS 3aBUCAT OT mapamerpa. HecoOCTBeHHBIE MHTETpasibl, 3aBUCALINE OT MapamMmeTpa.
HecoOcTBeHHbIe HHTETpaJIbl IEPBOTO POJA, 3aBUCAIIUE OT mapameTpa. [IpuzHaku Beliepmitpacca u
Hupuxne-Ab6ens. HecobcTBeHHBIE HHTETPaIbl BTOPOTO poJia, 3aBUCAIINE OT mapamerpa. [Ipumene-
HUE TEOPUU HMHTErpajoB, 3aBUCALIMX OT MapaMeTpa, K BHIYMCICHUIO HEKOTOPHIX HECOOCTBEHHBIX
uHTerpanoB. Muterpanst Ditnepa. MuTerpan Ditnepa nepBoro tumna (ramma-¢yHkuus). MHterpan
Diinepa BToporo tuna (6era-pyHKius).
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17. YUncaoBbie psaabl: CxoauMocTh U cymma uucioBoro psga. Kpurepuii Ko, Heo6xomnmoe
YCJIOBHE CXOAUMOCTH. PacXoIMMOCTh rapMOHMYECKOro psaa. lIpusHaku CXOOUMOCTH 3HAKOIIOJIO-
KUTENBHBIX psAAOB: cpaBHeHus, Komu, Jlanambepa. Jloka3zaTenbCTBO TEOPEMBI O TOM, YTO MPU3HAK
Komm cunpHee npusnaka Jlanam6epa. MnTerpansubiii npusHak Komm. O00O0IeHHBINH TapMOHHYE-
ckuit psg. Teopema JleitOHMIIA O CXOAMMOCTH 3HAKOTICPEMEHHBIX PsAIOB. AOCOMIOTHAS U YCIOBHAs
cxoaumocts. opmynrpoBka Teopemsl PuMana.

18. dynkumnoHanbHble psiabl: PaBHOMepHas cxonuMocTe U Kputepuil Komm. Ilpusnak Beliep-
mrpacca. Teopembl O MpeaenbHOM Mepexoae (HeNpephIBHOCTH), MOYJICHHOM HWHTETPUPOBAHUU U
muddepeHIMpoBaHUM (PYHKIIMOHAIBHBIX PS/IOB.

19. Crenennsble paabl: Panuyc cxogumoctu. Teopema AGens. @opmyna Komu - Anamapa. PaBHo-
MEpHasi CXOAMMOCTh M HENPEPBIBHOCTh CYMMBI CTEIEHHOTO psAJa, MOWICHHOE MHTETPUPOBAHUE U
muddepeHnmpoBanue. JoctaToyHOE yCIOBHE Pa3ioXUMOCTH (DYHKIMI B CTETIEHHBIE Psi/ibl, pa3io-
KeHue B psaa Teinopa aneMeHTapHbIX PYHKIMMA, 001acTh cxogumocTu. [lpumnoxenus paaos.

20. P u unTerpas ®ypbe: HopmupoBaHHbIe IPOCTPAHCTBA, 0ECKOHEYHOMEPHBIE €BKJIMIOBbBI
npoctpaHcTBa. CXoAMMOCTh IO HOpMe. OpTOrOHaIbHBIE U OPTOHOPMHUPOBAHHBIE CUCTEMBI. [Ipo-
1ecc opToroHanu3anuu. PaznoxeHue QyHKUUN B Tpuronomerpuueckuil psja @ypoe. KommnexcHas
dbopma psana Oypee, HaxoxaeHNE KodduiuenToB psaa. [Ipumep: paznoxenne muiIoo00pa3HoOt
¢ynkuuu B psg @ypse. [ToaHOTA ¥ 3aMKHYTOCTH CUCTEMBI OPTOTOHANBHBIX QyHKIMH. [IpenenbHbIit
nepexoy ot psga Oypre k unrerpairy @ypwe. [IpeodpazoBanue Oypoe nis mpousBoaHoi. [Ipeood-
pasoBanue Dypee.

21. KpuBo/siMHelHbIE U IOBEPXHOCTHBIE HHTErpaJibl: VX cBoiicTBa u BerunciieHue. [lopepxHoct-
Hble nHTerpaisl. MIx cBoiictBa u Beuucienue. Teopemsl I'aycca n Ctokca B BEKTOPHOM 3aMCH.
I'eomeTpryeckne 1 MEXaHUYECKNE MTPUIIOKEHNS KPUBOJIMHENHBIX U TIOBEPXHOCTHBIX HHTETPAJIOB.

4.3.1. IlepeyeHb CEeMHHAPCKHUX, NPAKTHYECKHUX 3aHATHH M J1a00paTOpHBIX padoT

Ne Ne paspena m | HanmeHoBaHue cemuHapos, mpak- | Tpy- OrneHovHbIe cpef- dopMupyemble
/Tl | TEMBI AUCIU- | THYECKUX W J1a0OpaTOPHBIX paboT | moeM- CTBa KOMITETEHIIUU
TUTHHEI (MO- KOCTh
INAIES) (dacer)
1 2 3 4 5 6
1. Pasnen 1. DNIeMEHTHI TEOPUU MHOXKECTB, BE- Pemrenue 3aga4d Ha OIIK-1
Tema 1 IIECTBEHHBIC YHCIa g MPAKTHYECKUX 3aHs-
THSX, TIPOBEPKA J0-
MalHe padoThl




2. Pazpen 1. Te- | Teopus mpenenoB Pemenne 3amau | OIIK-1
Mma 2 12 Ha TPaKTUYECKUX 3a-
HATUSX,  TMPOBEpKa
JIoMaltHe paboThl
3. Paznen 1. HenpepsiBHOCTH QyHKITHIA Pemenne 3amau | OIIK-1
Tema 3 12 Ha MPaKTUYECKUX 3a-
HATHSX,  MPOBEpKa
JloMantHe paboThl
4. Paznen 2. Te- | JuddepeHuunanbHoe HCUUCICHIE Pemenue 3amau | OIIK-1
Mma 4 12 Ha MPaKTUYECKHUX 3a-
HATHUAX,  TPOBEpPKa
JIOMaIHeH padoTh
5. Pazpen 2. Te- | Heonpenenennslit mHTErpan Pemenne 3agau | OIIK-1
Ma 5 12 Ha TPaKTUIECKUX 3a-
HATHUAX,  IPOBEpPKA
JIOMaIHEeH padoTh
6. Pa3nen 2. OnpenenenHslii nHTErpan Puma- Pemenne 3amau | OIIK-1
Tema 6 Ha 12 Ha MPaKTUYECKUX 3a-
HATUAX,  IPOBEPKA
JIOMaITHe#H paboThI
7. Pasnen 3. OYHKIUN HECKOJbKUX IEPEeMEH- Pemenue 3agau | OIIK-1
Tema 7 HBIX 6 Ha MPaKTUYECKUX 3a-
HATUAX,  IPOBEpPKa
JIOMaITHe#H paboThl
8. Pasnen 3. [Ipenen ¢yHKIMH HECKOJBKHX Pemenne 3agau | OIIK-1
Tema 8 TePEMEHHBIX 6 Ha MPaKTUYECKUX 3a-
HATUAX,  IPOBEpPKA
JIOMaITHe# paboThl
9. Pazpen 3. HenpepriBHOCTB byHKIUHN Pemenne 3amau | OIIK-1
Tema 9 HECKOJIBKHX TIePEMEHHBIX 6 Ha TPaKTUYECKHUX 3a-
HATUAX,  IPOBEpPKA
JIOMaITHe paboThl
10. | Pa3pen 4. [Ipownssoansie u auddepeHmans Pemennie 3amau | OIIK-1
Tema 10 (hyHKIIMM MHOTHX TT€PEMEHHBIX: 6 Ha TPaKTUYIECKHUX 3a-
HATUAX,  I[POBEpPKa
JIOMaITHe paboThl
11. | Paznen 4. ®opmyna Teinopa Pewenne 3agau | OIIK-1
Tema 11 6 Ha TIPAKTUYECKUX 3a-
HATUAX,  I[POBEpPKA
JIOMaITHe paboThl
12. | Pa3nen 4. JlokanbHBIN SKCTpEMYM Pemenne 3amau | OIIK-1
Tema 12 Ha MPAKTUYECKUX 3a-
6 HATUAX,  IIPOBEpPKaA
JIoManTHe paboThl
13. | Pa3zpen 4. HesiBHbIC DyHKIIMN Pemenne 3amau | OIIK-1
Tema 13 6 Ha MPaKTUYECKUX 3a-
HATUSIX,  MPOBEpKa
JTOMAINTHEeH paboTHI
14. | Pa3pen 5. JBoliHbIE M n-KpaTHbIE MHTErpa- Pemenne 3amau | OIIK-1
Tema 14 JIBI 6 Ha [IPaKTUYECKUX 3a-
HATUSX,  MPOBEpKa
JIoMatTHe paboThl
15. | Paszmen 5. KpuBonuHeliHble U TOBEPXHOCT- 6 Pemenne 3amau | OIIK-1
Tema 15 HBIC UHTETPaJIbI Ha MPaKTUYECKUX 3a-

HATUAX, ITPOBCPKaA




JIOMAIHEeH padoTh
16. | Pasnen 5. Hurerpanel, 3aBucsimye oT napa- Pemenne 3amau | OITK-1
Tema 16 MeTpa 6 Ha MPaKTUYECKUX 3a-
HATHSX,  MPOBEpKa
JIOMaITHe#H paboThI
17. | Paznen 6. CX0oAMMOCTh U CyMMa YHCIIOBOTO Pewenne 3amau | OIIK-1
Tema 17 psana. Kpurepuit Komm. Heobxo- Ha MPaKTUYECKUX 3a-
JUMOE  YCJIOBHE  CXOIMMOCTH. HATUSIX,  MPOBEpKa
PacxoguMocTe TapMOHHYECKOTO JOMaIlHeH padoTh
psna. llpu3Haku cXOqUMOCTH 3Ha-
KOTIOJIOXKUTENBHBIX PAIOB: CpaB- 12
Henust, Ko, Jlamam6epa. Mure-
rpanbHbid npusHak Kommu. O6006-
IIEHHBIA TapMOHUYECKUN  psi.
Teopema JleliOHMIIA O CXOIUMO-
CTH 3HAKOIIEPEMEHHBIX PSJIOB.
18. | Pa3nen 6. OyHKIMOHANBHBIE pAnbl PaBHO- Pemenne 3agau | OIIK-1
Tema 18 MEpHasi CXOJIUMOCTh M KpUTEpPHUI Ha MPaKTUYECKUX 3a-
Komm. Ilounennoe muTerpupoBa- 11 HATHAX,  IIPOBEpPKaA
HHE ®  JIuddepeHInpoBaHne JOMaIlHe paboTh
(hyHKIIMOHATBHBIX PSIJIOB.
19. | Pasmen 6. Pamnyc cxommmoctu. Teopema Pemenne 3amau | OIIK-1
Tema 19 Abensa. ®opmyna Komn - Anama- Ha MPaKTUYECKHUX 3a-
pa. IloureHHOE HMHTErpUpOBaHHUE HATUSX,  NPOBEpKa
u auddepeHINPOBAHNE CTEIICH- 14 JIOMAITHEH paboThI
HBIX psaoB. PasynoxeHue B psan
Teiinopa sneMeHTapHBIX (QYHK-
i, obnacte cxomumoctu. llpu-
JIOKEHHSI PSIOB.
20. | Pazmen 6. Pasznoxxenue GpyHKIUN B TPUTOHO- Pemenne 3amau | OIIK-1
Tema 20 METPUYECKUU pan Dypese. Ha MPAKTUYECKUX 3a-
Kommiekcnas ¢opma psga Dy- 12 HATUAX,  [POBEpPKA
pre, HaxoxueHue Kod(huIHeH- JloMatTHe paboThl
ToB psaja. Marerpan @ypee.
21. | Pa3nmen 6. KpuBonuHeiiHple 1 MOBEPXHOCT- Pemenne 3amau | OIIK-1
Tema 21 Hble MHTerpainbl X cBoiCcTBa U Ha MPaKTUYECKUX 3a-
BBIUMCIICHHE. 15 HATHSX,  MPOBEpKa
JOMaIHeH padoThI

4.3.2 TlepeueHb TeM (BOMPOCOB), BHIHOCHMBIX Ha CaMOCTOSITEeIbHOE H3yYeHHe CTydeHTa-
MM B PAMKaX CaMOCTOSITeJIbHON padoThl

Ne Tema Bun camo- 3amganue Pexomennyemas nmu- | KomumuectBo
HeJl CTOSITEJIbHOM pa- TepaTypa 4acoB
0O0THI
Temnr 1-3 Pemenne 3agau | 30 3amau 1o | Mcrounuku u3 43
JoMaIrHe pabo- | temam 1-3 OCHOBHOH W JOMOJI-
ThI HUTEJIBHOW JIUTEpa-
Temsr 4-6 Pemienne 3amau | 40 3amay 1o | Typhl IO TEME IIpak- 50
JoMaliHel pabo- | Temam 4-6 THYECKUX  3aHATHIL
TBI




Temsr 7-9 Pemenune 3amau | 15 3amau 1o | OOpa3oBaTenbHbIC 30

JoMaliHed pabo- | remam 7-9 PECYpCBL,  J0-CTYII-

TBI
Temer 10-13 | Pemmenune 3amau | 20 3amay 1o HBIC 110 JIOTHHY M T1a- 30
nomairHei pabo- | remam 10-12 poiro,  IpeaocTaB-
ThI ngembiM  HayuHoit
Temnr 14-16 | Pemenue } 3agad | 20 3amau 1o 6u6HOTeKON UTTY. 30
JoMaIrHe pabo- | Temam 14-16
TBI
Temsbr 17-19 | Bueayautopnas, | 10 3amau mo 10
pelIeHue 3a1a4 Temam 17-19
Tempr 20-21 | BreaynutopHas, | 2 3agadd 1O 9
peleHue 3ana4y teme 21, nomy-
YUTH
KOMILJIEKCHYO
dopmy  psina
Dypse

4.4. MeTonnueckne yKa3aHus 10 OPraHHU3ALUHM CAMOCTOSATEJIbHOI PadOThI CTYACHTOB

Jl1s 3akperuieHyst MaTepuaa, paCCMOTPEHHOIO Ha JIEKIMAX U IPAKTUYECKUX 3aHATUAX, CTYIEHTaM
IpeUIaraloTcsl 3aJadu Mo Mu3ydaeMbelM paszzgenaM. OLEHKa caMOCTOSATENbHOW paOoThl CTYAEHTOB
NPOBOJIUTCS B BUIE€ IPOBEPKU JOMAIHEH pabOThI U yCTHOTO 3a4eTa.

4.5. llpumepHasi TeMAaTHKAa KYPCOBbIX Pa0d0T (IPOEKTOB)

VY4eOHbIM MJIaHOM HaIMCaHHE KYPCOBBIX paboT (MIPOEKTOB) HE MPEAYCMOTPEHO.

V. YueOHo-MmeToauveckoe 1 UHGOpMAINMOHHOE 0O0ecreyeHue TN CIUTIIUHbI

a) OCHOBHAs JINTEpaTypa

1.

®uxtenronsl, [.M. Kypc muddepenunansaoro u uarerpanbHoro ncuucienus [Tekcr] : yue0.
JUTSE CTyN. U3, 1 MEXaHUKO-MaTeMaTud. cretl. By3oB: B 3 1./ I. M. ®uxrteHromns. - 8-¢ u3m. - M.
: @usmamiut, 2006 - . - 22 cm.

T.1.- 679 c. : rpad. - And. ykas.: c. 671-679. - ISBN 5-9221-0436-5 : 185.00 p.(97)
®uxtenronsll, [.M. OcHOBBI MaTemMaTHueckoro aHanuza. B 2-x T1. Tom 1 [DnexkTpoHHBIN pe-
cype]: yuebnuk. — OmektpoH. naH. — CII6.: Jlane, 2015. — 441 ¢. — Pexum pocrymna:
http://e.lanbook.com/books/element.php?pll_id=65055. HeorpanuueHHslit 10CTyTI.

bateirun, B. B. CO60pHEK 33134 1O AJIEKTPOIUHAMHKE M CIICITHATBHON TE€OPHH OTHOCHTEIHHO-
ctu [Tekcr] : yae6. mocobue / B. B. barbirun, M. H. TonTeirus. - 4-¢ u3a., nepepad. - CII6. ; M.
; Kpacnonap : Jlans, 2010. - 473 c. - ISBN 978-5-8114-0921-1 (45)

JAOMOJIHUTEIbHAS JIUTEepaTypa

1.

2.

Hemunosuu Bb.I1. COopHEK 33134 1 ynpaxHeHHid o Matemarndeckomy aHanuzy / B.IL. Jlemu-
noBud. — 14-e uzn.,ucrp. - M. : U3n-so MI'Y, 1998. - 624 c. (51)

Tep-Kpukopos A.M. Kypc matemarnueckoro ananusza / A.M. Tep-Kpuxopos, M.I. 111aGynuH.
— M.: ®usmatimt, 1988.

OcHoBbI MaTeMaTHueckoro ananmsa [Tekcrt]: yueb. s crya.dus.crier.u cnerl."TIpuki.maTema-
tuka":B 2-x 4. / B.A.Wnpun, O.I'.ITo3usk. - M. : dusmarmut. Y.1. - 2001. - 648 c. (9)

OcHoBBI MaTemaTuueckoro aHanmmusa [Tekct]: yueb.nns cryn.dus.cuemn.u crei."[Ipukin.maTema-
tuka":B 2-X 4. / B.A.Wawun, 3.1 .I1o3nsk. - M. : @uzmatnut. UY.2. - 2001. - 464 c. (9)



http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B0%D1%82%D1%8B%D0%B3%D0%B8%D0%BD%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://e.lanbook.com/books/element.php?pl1_id=65055

5. Pyaun, Y. OcHoBbl MaTemaTuieckoro ananmusa [Tekcr] : yueOnoe mocobue / V. Pyaun; Ilep. ¢
anri. B.I1. XasuHa. - 3-¢ u3g., crep. - CII6. : Jlans, 2002, 2004. - 319 ¢, 320 c. - ISBN 5-8114-
0443-3 (11)

6. VY. Pymua OCHOBBI MaTeMaTH4ecKoro anamusa. M.: Mup, 2002, 2004. (11)

7. Wnpun B.A. Marematnyeckuii ananus / B.A. Mieun, B.A. Cagosanunii, 5i1.X. Cennos. — 1979.
-720 c.

8. bepmanr, A.®. Kparkuii Kypc MareMaTHYeCKOro aHajim3a [DJIEeKTpOHHBIA pecypc] : ydeOHOe
nocooue / A.®. bepmant, N.I'. ApamanoBuy. — DnektpoH. nan. — CII0. : Jlanp, 2010. — 736
c. — Pexxum nocryna: http://e.lanbook.com/books/element.php?pll 1d=2660 — 3aru. ¢ 3xpaHa.

9. Kaprames, A.Il. Martematuueckuii aHaau3 [DICKTPOHHBIN pecypc] : yueObHoe mocodue / ATl
Kaprames, b.JI. PoxxnectBenckuit. — Dnekrpon. nan. — CII6. : Jlanb, 2007. — 448 c. — Pe-
UM foctyna: http://e.Janbook.com/books/element.php?pll_id=178.

10. Bynak, 5.M. Kpatubie uarerpainst u psasl [Tekcr]: yue6.wis crya.¢pus.u pus.-mar.pax.yH-TOB /
b.M. byaak, C.B. ®omuH. - 3-e uza. - M.: @usmarnut, 2002. - 511 c.; 22 cm. - ISBN 5-9221-
0300-8 (31)

0) nepuoANYECKUE U3JaHUS - HET .

B) CIHCOK aBTOPCKHX METOJUYECKHX Pa3pabOTOK - HET.

r) 6a3bl JaHHBIX, HHPOPMALIMOHHO-CIPABOYHbIE U MOUCKOBBIE CHCTEMBbI
http://library.isu.ru/ - Hayunas oubnuorexa UI'Y;

OO0pa3oBareibHbIC PECYPChl, JOCTYIIHBIC 110 JIOTHHY M HapOJIt0, peaocTasisieMbiM Hay4dHoit
o6ubnuorexoi UI'Y:

e https://isu.bibliotech.ru/ - U3 «bubmuoTex»;

e http://e.lanbook.com - ObC «M3narenbctBo «JlaHby;

e http://rucont.ru - DBC «PykoHT» - MexoTpacieBas HayuyHas OHWOJIMOTEKa, conaepiKaias
onu(pOBaHHBIC KHUTH, IMEPUOTUICCKUEC U3JIAHUS U OTACIBHBIC CTAThH IO BCEM OTPACIISIM
3HaHWM, a TAKXKE aynu0-, BUIEO-, MyJIbTUMEIUA COPT U MHOTOE JIPYTOE;

e http://ibooks.ru/ - OBC «AiOyKCc»- HHTEPHET pecypchl B CBOOOTHOM JOCTYTIE;

VI. Marepua/jibHO-TeXHHYECKOe oOecredeHne TUCUUIIMHBI

Jl1is ipoBeZieHHsI 3aHATUN JIGKIIMOHHOTO TUMA B Ka4eCTBE JEMOHCTPAIIMOHHOTO 000pyA0BaHUs
UCIIONIb3YyeTCsl MenoBasi jJocka. HarmsaHocTs oGecrieunBaeTcss MyTeM H300pa)KeHHsl CXeM, Jua-
rpaMM U (opMyIT ¢ TOMOIIBI0 Mena. Vcmonb30Banne ria00aibHON KOMITBIOTEPHOM CETH TIO3BOJISET
o0ecnevynTh TOCTYNMHOCTh MIHTepHEeT-pecypcoB M peaan3oBaTh CaMOCTOSITENbHYIO padOTy CTylEH-
ToB. Ha nekmusx MOryT UCHoJIb30BaThCA MYJIbTUMEIUWHBIE CPEACTBA: MPOEKTOp, MEPEHOCHOU
sKpaH, HOyTOYK. Ha ¢akynbreTe umeeTcs: KOMIbIOTEPU3UPOBAHHAS ayAUTOPUS, IPEeIHA3HAUCHHAS
JUTSL CAMOCTOSITEIbHON paboThI, ¢ HEOTPAHUYEHHBIM JOCTYTIOM B MIHTEepHET.

Marepuansl: y4eOHO-METOAMUECKHE TTOCOOUS, KOHTPOJBHBIE 3a/IaHUS JIJIsl ayAUTOPHON M camMo-
CTOSITETIbHOM PabOTHI CTYICHTOB.

VII. O0pa3oBaresibHbIE TEXHOJIOTHU:

33.,[[3‘11/1 H3JIOKCHUA U U3YUCHUS NUCHUINIMHBI pCAIM3YIOTCA B CICAYIOIIUX (bopMax ACATCIIBHO -
CTH:
® JICKOWH, HALICJICHHBIC HA ITOJYUYCHUC HGO6X0}1HMOﬁ I/IH(i)OpMaHI/II/I, H €€ UCIIOJIBb30BAHUC ITPU
PCIICHUHN NPAKTUYCCKUX 3a/1a4,
® [PAKTUYCCKHUC 3aHATHA, HAIIPABJICHHBIC HAa AKTUBU3AlHUIO MMO3HABaTCIILHOM JACATCIIBHOCTH
CTYACHTOB U an/I06peTeH1/m HWMU HABBIKOB PCIICHUSA MTPAKTHUICCKUX U HpO6JICMHBIX 3ajJa4d,


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D1%83%D0%B4%D0%B0%D0%BA%2C%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://e.lanbook.com/books/element.php?pl1_id=178
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D1%83%D0%B4%D0%B8%D0%BD%2C%20%D0%A3%D0%BE%D0%BB%D1%82%D0%B5%D1%80

® KOHCYJIBTAllUU —€)KEHEAEIBHO Ul BCEX JKEIAIOUINX CTYIEHTOB;
® CaMOCTOATENIbHAs BHEAyAUTOpHas paboTa HampaBieHa Ha IPUOOPETEHNE HABBIKOB CAMOCTO-
ATEJIBHOTO PEIICHMS 3aa4 110 JUCIUIUINHE;
® TEKyUIMi KOHTPOJIb 3a JEATCIBHOCTBIO CTYIEHTOB OCYLIECTBIIECTCS HA JICKIMOHHBIX U
IIPAKTUYECKUX 3AHATHUAX B XOJ€ CAMOCTOSATEIBLHOTO PEIICHHUS 3a7a4, B TOM YHCJIE Y JTOCKH.
VIII. OneHo4yHbie MaTepHaibl I TEKYLIEr0 KOHTPOJIS M IPOMEKYTOYHOH aTTecTaluu
@DOHJ OLIEHOYHBIX CPEICTB MPEICTABIECH B IPUIIOKEHUU.

8.1. Oneno4ynble cpeacTBA 11 BXOJHOI0 KOHTPOJIsI (KOHTPOJIbHasi padoTa)

| 12
4a—9a a—4+3a J_l

1) Pemmwmts ypaBHECHUE: +
21 /2 _3g 12 G2 12

sin 2
=g

2 0OKa3aTb TOXICCTBO: -
) A A 1+cos2a

3) Pemmth HepaBeHCTBO: 2Xx +3 < 4x
x
4) Tloctpouth rpaduk GyHKIHH: Y =
x—

5) Pewmth ypaBHeHue: sin3x —7sinx=0

6) Iloctpouts rpaduk pyHkIHK: ¥ =2— 1—x
Wxty+z)=T
14
Z(v+y+z)=28

7) Pemmurs cucTEMY ypaBHEHHIA: y(x Tyt Z)

8.2. Oneno4ynble cpeacTBa TEKYIEro KOHTPOJIA.

No Bun xonTposs KonTponupyembie TeMbl Komnerenuu, koMro-
m\ (pa3nensr) HEHTBI KOTOPBIX
n KOHTPOJIUPYIOTCS
1{ KoNIIOKBUYM Tewmsr 1 - 4 OIIK-1
2| KoHTpOJbHAA paboTa 1 Tema 5 OIIK-1
3l KoHTpOJIbHAS paboTa 2 Tembl 6 - 13 OIIK-1
4, xoHTpONBHAsS paboTa 3 Tewmer 14-16 OIIK-1
5} IIpoBepka pelienuii 3aaa4d Tema 17 OIIK-1
6, koHTposbHasE pabora 4, mpomepka | Tema 18 OIIK-1
peLIeHnit 3a1a4
7, koHTponbHass pabora 5, mposepka | Tema 19 OIIK-1
pelieHuit 3aaay, cobeceoBaHUE IO
TeEMe




=]

L IPOBEpKA PEIICHUH 3a1a4 Tema 18 OIIK-1

\o

L KOHTpOJIbHass paborta 6, mposepka | Tema 21 OIIK-1

pelIeHni 3a1a4

Bonpocsl 1i1s kosiokBuyma Nel:

1. DnemeHTH Teopuu MHOXKECTB (MHOXECTBa, ONEpALMU HaJl MHOXKECTBAMH, ainredpa MHOMKECTB,
OtoOpakenue. Koneunsle u OecCKOHEUHbIE MHOXECTBa, MOIIHOCTh MHOXeCTBa). BeriecTBeH-
HbIE YHUClla U UX CBOMCTBa (IpejcTaBieHHe UX JpolsmMu, Teopema Jlenekunaa, apudpmernde-
CKHE JICHCTBHS)

2. TlocnenoBaTenbHOCTH BEIIECTBEHHBIX YHCEIN, apU(PMETHUECKUE ONEpaIli HaJl TOCJIE0BaTEIb-
HOCTSIMH.

3. OrpaHuveHHbIE, HEOTPaHNUEHHBIE, OECKOHEYHO MaJjible, 0ECKOHEUHO OOJIBIINE MOCIeI0BATEINb -
HocTH. CBOMCTBAa OECKOHEYHO MaJlbIX MOCIEI0BATEIBHOCTEN

4. Cxopgamuecs MOCIEN0OBAaTENBHOCTH U MX CBOMCTBa. OnpezenenHus npenaesa mnociae10BaTelbHO-
cTen

5. MOHOTOHHBIE MOCIEN0BATEIBHOCTH, TEOPEMA O IPEJEIe MOHOTOHHOM U OIpaHUYEHHOH MocCiIe-
JOBAaTEeIbHOCTH, IPUMEPHI MOCIEA0BATEIBHOCTEN C TAKMMH CBOHCTBAMHU.

6. IlpenenbHas Touka. BepxHuil (HWXHMI) Ipenen nociaeaoBarenbHOCTH. Teopema bonprano —
Beiiepmtpacca

7. Kpurepuit Ko cxoauMocTi nocie10BaTeIbHOCTH

8. Omnpenenenus npenena ynkiuii mo ['eitne n mo Komm. DKBUBaJIECHTHOCTH ONpeIeTICHUI

9. Apudmernueckue neiicTBus ¢ npeaenamu. JIBa 3amedatensHbix npeaena. Kpurepuii Komm cy-
[IECTBOBaHUS peiena (PyHKINH.

10. beckoHeyHo Maible U OeckOHEUHO Oombine GyHKuuU. CpaBHEeHHE OECKOHEYHO MallblX (PyHK-
1005048

11. ITonsiTHE HepephIBHOCTH QPYHKUUHU. ApupMeTHYECKHE ONEPAlU C HEMPEPbIBHBIMHU (YHKIINS -
Mu. CBoiiCTBa MOHOTOHHBIX (PYHKIIMH, HEPEPHIBHOCTH OOPAaTHOM (PYyHKIINH.

12. CpoiicTBa snemeHTapHbIX GyHKUMN. Toukn pa3peiBa GYyHKIMNA U UX KJIacCHPUKAIIUS.

13. Teopema bonbsuano-Komm I (mpoxoxneHue HemnpepbIBHOW (yHKIMHU yepe3 Hylb). Teopema

Bbonbrano - Komm II (mpoxoskaeHue HempepbIBHOW (DYHKIMM depe3 Jiio00e MPOMEKYTOUHOE

3HAYCHHUE).

Teopema Beliepmtpacca | (orpaHM4eHHOCTh HENPEPBHIBHOW (YHKLIMHU Ha cermeHte). Teopema

Beiiepmirpacca II (qoctuxenne HenmpepbIBHON (YHKIIUN CBOUX TOYHBIX IPaHEN).

PaBHOMepHast HenpephIBHOCTH (DyHKIMH, TeopeMa Kanropa.

[Tonstue npousBogHoi. [lonsatue nuddepenupyemoctu GyHkIMH, AMPPEepeHINPYEMOCTh U

HenpepbIBHOCTh. [lonsaTne nuddepennnana, reomerpuueckuii cmuici. Auddepenuupoanue

CJIOHOU U 0OpaTHOM QYHKIIMIA.

17. IlpousBoHbIe U qU(GepeHIINAIbl BBICIIUX TOPSIKOB.

18. Jlemma JlapOy (Bo3pactanue (yobiBanue) pynkuun), Teopema depma (J0KaIbHBIN 3KCTPEMYM).
Teopema Posuis (0 HyJie IpOU3BOIHON).

19. ®opmyna koHeuHnbx npupamieHuit (dhopmyna Jlarpanxka). O6o0meHHas GopmMyia KOHESUHBIX
npupamenuit (popmyna Komrn).

20. PackppiTHe HEonpeneaeHHOCTe! (mpaBuiio JlomuTas).

21. ®opmymna Teinopa.

22. UccnenoBanue rpaduka QyHkumid. OThICKaHME CTAallMOHAPHBIX TOYEK. BrimykiocTh rpaduxa
¢ynkuuu. Toukn neperun6a. [loctpoenue rpaduka GyHKIUH.

14

15
16

JleMOHCTPAIlMOHHBIH BAPHAHT KOHTPOJIbHOI padoThl Nel
Brerauciouts HHTCrpajibl:
2
X
1. I dx
x+2

J' x+3 d

x+2




2x

3. I ¢ dx 4. _[xez‘vdx

e' +1
x—1 X
5. dx 6, d
J(x—z)(x—:» jx2+2x+5 v
4
7. J.sin2 2 xdx 8. jln xdx

3/2
X

9, I3xz+3ﬁ_ldx 10. [In@Gox + 2)dx

JleMOHCTPAllMOHHBIH BAPHAHT KOHTPOJILHOM padoThl Ne2

BBILH/ICJ_H/ITB I/IHTerpaJIbI .
In2

1. J.xef"dx 2. iJ.sin)czabc
0 dx 4]

dx

P

47 ©
3. J.|sin x‘dx 4. _[
0 1
HccnenoBaTh CXOIUMOCTb HHTETPAJIOB

dx

© dx 6 Jz- X
. - . 2
o Inx o X —4
7. d’uiu = In(x + y)
8. x> +2xy—y® =1 naiimu ',y

0. max(z:§+§); P+t =1

10 u=x>+y* +z° +2x+4y -6z

JleMOHCTPAallMOHHBIH BAPHAHT KOHTPOJILHOM padoThl Ne3

1. Beraucouts /'(X), ecomm f(x)= J' (5x+y) tg ydy
5x

0

2. B unTerpaine J.dxf dyff (x,y,z)dz TIepeTH K CIIEAYIONIeH CHCTEME KOOP/IMHAT:
0 0 0

.2 2
x=arsin” 8cos” ¢
y=brsin’ @sin’ ¢

2
z=crcos 6

2
3. BBIUUCITUTD: Qj(x +29)dxdy ppe Q:y=x,6y=x,x=3

sz
2 5
4. BBIYUCIIUTB: J' sin’ fcos? ¢ dt

2z

Bpruncinth KpUBOJUHEITHBIE HHTETPAJIbI:
2x+ y)dl
5. J( i

rae L — KOHTYp TpeyrojpHuka noctpoenHoro Ha Toukax O (0;0), A (0;-1), B (1;0)
6. f (=Y det(x+9)°d7 pne |~ nomanas OAB: O (0;0), A (2;0), B (42)

(2.5)
7. J. (x> =2xy* +3)dx + (3> =2x"y +3)dy
n



8. Haiiti 06beM Tena, OrpaHUYEHHOTO MOBEPXHOCTAMU: x +y° =9z, z=9

JleMOHCTPAallMOHHBIH BAPHAHT KOHTPOJIbHOH padoThl Ne4

3anaun u3 cObopuuka Jemunosuu b.II. COopHuK 3amau M ymnpaKHEHHH MO MaTeMaTH4YEeCKOMY
ananuzy / b.I1. lemunoBuu. — 14-e uzn.,ucnp. - M. : U3a-Bo MI'Y, 1998. - 624 c:
NeNe 2548, 2554, 2560, 2568, 2573

JleMOHCTPALMOHHBI BADHAHT KOHTPOJIbHOI padoThbl NeS

3anaun u3 cOopuuka JemunoBuu b.II. COopHuk 3amauy M ynpaKHEHUH MO MaTeMaTH4YEeCKOMY
ananuzy / b.I1. lemunoBuu. — 14-e uzn.,ucmp. - M. : U3a-Bo MI'Y, 1998. - 624 c]:
NeNe 2619, 2662, 2664, 2666.1, 2677

JleMOHCTPAallMOHHBIH BAPHAHT KOHTPOJIbHOH padoThl Ne6
1. VI3BeCTHO, UTO ISl BCEX CXOANIMXCS YHCIIOBBIX PAZIOB ), BBIIONHACTCS ycuosue d, -0
pu 1 — 0. Kakoii U3 HWKEPUBEICHHBIX PSIOB ABISIETCS PACXOSIIIAMCS?

A Zzi 8. 3

n!
1 n!
¢ 2 - D 2.
n
2. Jlokaszarh CXOAUMOCTH psijia Z? ¢ moMoIIsio pru3Haka [lanambepa, B KOTOPOM UCCIIEAyETCs Tpe-
a.'.' +1
a
Jen " . PemieHue 3anucarsb.
3. DOYHKUHOHATBHBIC PSJIBI MOXKHO MOYWICHHO HHTETPUPOBATH €CIIH OHU
A. cxomsaTcs B. paBHOMEpHO CXOISATCS
C. abCoNOTHO CXOSATCS D. ycnoBHO cxonsaTcs
4. ®dopmyna Komu-Amgamapa ajs paguyca CXOANMOCTH CTETIEHHOTO psa Z ¢,x" umeer BUA
.l.'_ |
A ¢, Cas1
B.
Cy N
c (.l’._
C. n+l D. n
y 1
5. Haiitu paguyc cXoauMOCTH psiia Z ?x . Pemmenue 3anucatsp.
6. 3anummre OYKBBI, COOTBETCTBYIOIINE MPABHIbHBIM GopMmyupoBkaM TeopeM [aycca u CTokca co-
OTBETCTBEHHO.
A A4
di=¢ Ad1 ds
I dl

¢ .4.::&-!:]]
: IIf
A.

v




4

dl
rot

J;[ Ads= ﬁ

3agaum u3 coopumka JlemumoBuu b.I1. COOpHMK 3ama4 M yHNpaXKHEHUH 1O MaTEeMaTHYECKOMY
anammzy / B.I1. lemunoBuu. — 14-e usn., mcrp. - M. : U3n-Bo MI'Y, 1998. - 624 ¢

NeNe 2546-2552, 2554, 2556-2564, 2568, 2571, 2573, 2574, 2577,2578-2583, 2586-2589, 2589.1,
2593, 26-07-2609, 2619, 2620, 2623,2659-2662, 2664, 2666.1, 2667-2570, 2673, 2675, 2677,
2697,2698,2716, 2717, 2724, 2773Y0, 2745, 2746-2749, 2767-2769, 2774(a-B), 2775, 2792,2812-
28-18, 2821-2823, 2831.2, 2833-2835, 2838-2844, 2849, 2851-2857, 2869-2871, 2874, 2879,
2882,2906-2909, 2911, 2912, 2921-2924,2936,2937,2941,2938

8.3. OueHoyHbIe cpeAcTBA AJIs IPOMEKYTOYHOM ATTECTAIlUH.

Ne Bun xonrposns KonTponupyemslie Temsl (pazie- Komnerennuu, kommo-
m\IT JIBI) HEHTBI KOTOPBIX KOHTPO-
JTUPYIOTCS
1.| ax3ameH (I cemectp) Temsbr 1 -5 OIIK-1
2.| ax3ameH (I cemectp) Temsbr 6 -16 OIIK-1
3.| ax3amen (III cemectp) Temsr 17 -21 OIIK-1

IIpumepHbIii NepedyeHb BONPOCOB K IK3aMeHy 3a I cemecTp

1. DnemeHThl Teopun MHOXKeCTB (MHOXecTBa, onepalui HaJl MHOXKECTBaMH, airedpa MHOXECTB,
Otob6paxenue. KoHeuHble 1 GeCKOHEUHbIE MHOXECTBA, MOIIHOCTh MHOXecTBa). BeriecTBeH-
HbIC YHCJIa U UX CBOMCTBA (TIpelcTaBlieHHE WX Ipo0sMu, TeopeMa JlenekuHaa, apupmMeruye-

CKHe JCHCTBHUS)

2. ITocaemoBaTeIbHOCTH BEIECTBEHHBIX 15 (o) apI/I(bMeTI/I‘ICCKI/Ie ornepanvu Haa MoCJICA0BaATCIIb-

HOCTAMMU.

3. OrpanuveHHbIC, HCOTPAHUYCHHBIC, 0ECKOHEUHO MaJlble, OECKOHEYHO OOJIBIITNE MOCIIEA0BATEIb-
HoctH. CBolicTBa OECKOHEYHO MAaJIBIX MOCIIENOBATENLHOCTEH
4. Cxopsmmecs: mOCJIEIOBATEILHOCTH U WX CBOMcTBA. OmpeneneHus mpejeia mociaeaoBaTeNIbHO-

cTen

5. MOHOTOHHBIE TOCIEA0BATEIBLHOCTH, TEOPEMA O MPEAEIE MOHOTOHHOW M OTPAaHUYECHHOM Mocie-
JIOBATEIbHOCTH, IPUMEPHI MTOCIIEI0BATEILHOCTEN C TAKUMHU CBOMCTBAMM.
6. IlpenenbHas Touka. BepxHuil (HIKHUIA) TIpenen mocieaoBaTebHOCTH. Teopema bombiiano —

Beiiepurpacca

© %0

IIECTBOBAaHHUS Npeziesia PyHKIUH.

Kpurepuit Komm cxoqumMocT ocaea0BaTeIbHOCTH
Onpenenenus npenena Gynkuuii no ['eitne u no Komm. DKBUBaIeHTHOCTH OINpeeIeHHUM
Apudmernueckue nerictBus ¢ npenenamu. /[Ba 3ameuarensHbix npenena. Kpurepuit Komm cy-

10. beckoneuHo Maible U OeckoHe4YHO Oosnbiine GyHKIUU. CpaBHEHHE OECKOHEYHO MalbIX (PyHK-

HH.




11. ITonsiTHe HepephIBHOCTH QYHKUUHU. ApudMETHYECKHE ONEPallU C HEMPEPbIBHBIMHU (YHKIINS -
Mu. CBoiiCTBa MOHOTOHHBIX (DYHKIIM, HEPEPHIBHOCTH OOPAaTHOM (PYHKIINH.

12. CpoiicTBa snemeHTapHbIX GyHKUMN. Toukn pa3peiBa GYyHKIMNA U UX KJIacCHPUKAIIUS.

13. Teopema bonbsuano-Komm I (mpoxoxneHue HemnpepbIBHOW (yHKIMU yepe3 Hylb). Teopema
Bbonbrano - Komm II (mpoxoskaeHue HempepbIBHOW (DYHKIMM depe3 Jiio0oe MPOMEKYTOUHOE
3HAYCHHUE).

14. Teopema Beliepmtpacca | (orpaHH4eHHOCTh HENPEPHIBHOW (YHKLIMHU Ha cermeHte). Teopema
Beiiepmrpacca II (qoctuxenne HenmpepblBHON (YHKIIMU CBOUX TOYHBIX IPaHEN).

15. PaBHOMepHast HeNpephIBHOCTH (DyHKIMH, TeopeMa Kanropa.

16. [Tonstne mpousBogHoii. [lonarue nuddepenuupyemoct GyHkuu, AUPHEpeHINPYEMOCTh U
HenpepbIBHOCTh. [lonsTne nuddepennuana, reomerpuueckuii cmbici. duddepenuupoanue
CJIOHOU ¥ 00paTHOM PyHKIIMIA.

17. IlpousBoHbIe U qU(GepeHIINAIbl BBICIIUX TOPSIKOB.

18. Jlemma JlapOy (Bo3pactanue (yobiBanue) pynkuun), Teopema depma (J0KaIbHBIN 3KCTPEMYM).
Teopema Posuis (0 HyJie IpOU3BOAHON).

19. ®opmyna koHeuHnbx npupamieHui (dhopmyna Jlarpanxka). O6o0meHHas GopMyia KOHESUHBIX
npupamenuit (popmyna Komrm).

20. PackpeiTHe HeonpeaeneHHocTel (mpasuia Jlonurans).

21. ®opmymna Teinopa.

22. UccnenoBanue rpaduka QyHkuuid. OThICKaHME CTAllMOHAPHBIX TOYEK. BrimykiocTh rpaduxa
¢ynkuuu. Toukn neperunba. [loctpoenue rpaduka GyHKIUH.

23. Ilonsarue nepBooOpa3HOi PyHKIHU.

24. OcHoBHBIE METOABI MHTErpUpOBaHMs: VHTErpupoBaHue 3aMeHON nepeMeHHbIX. MHTerpupoBa-
HUE 110 YaCTSM.

25. OcHOBHbIE METO/Ibl HHTErpUpOBaHUs VIHTerpupoBaHue pariMoHaIbHON (QYHKINH.

26. OcHOBHBIE METO/IBI HHTETpUpOBaHusl VIHTErprupoBaHne HPPALMOHAIBHBIX BBIPAXKEHU.

27. OnpeneneHHplil nHTErpan PuMana: onpenenenue UHTerpaga, UHTErpUPyeMOCTh

28. Cymmsbl JlapOy u ux cBOiicTBa.

29. YcnoBus MHTETPUPYEMOCTH, KIIACChl HHTETPUPYEMBIX (DYHKITHHA.

30. CpoiicTBa ONPEAEIECHHOIO0 HHTErpalia.

31. Teopembl 0 cpeTHEM, OLICHKH MHTErPAJIOB.

32. OnpeneneHHblil UHTErpai Kak GyHKIUS BEPXHETo Mpeena.

33. ®opmyna HeroTona-JleiiOHuma.

34. Unrerpan Ctunteeca

JleMOHCTPALlMOHHBIH BAPHAHT 3K3aMEeHAllMOHHOI0 Ouiera K 3a I cemecTp
2
. x°=3x+2
1) ITocTpouts Tpaduk cienyromeil GyHKIuu: y = 11(1271
X+

3
2) BeruncnuTh HEONpeIeIeHHbBIN HHTerpa: J' x2 lnxdx

3) Cxomsimmuecst MOCIeI0BaTeIbHOCTH M UX CBoMcTBa. OmpeneneHus: mpeena mociaeaoBaTeNIbHO-
cTei

IIpumepHbIii NepedyeHb BONPOCOB K 3K3aMeny 3a Il cemecTp
1. HecoOcTBeHHBIE UHTETPAIbI, TOHATUE TJIABHOTO 3HAYCHHUS.

2. IlpusHaku cXxoIUMOCTH HECOOCTBEHHBIX MHTErpasoB. [Ipu3nak cpaBHenus. [Ipusznak upuxe-
Abens.



3. n- MepHoe apudMeTHuecKoe (IBKIUI0BO) MPOCTPAHCTBO. MHOXKECTBAa TOUEK 3BKIIMIOBA IPO-
CTpaHCTBa (OTKPBITHIM M 3aMKHYTBIN IIapbl, BHYyTPEHHHE U BHEIIHNUE TOYKH, MOHATHE E-OKPECTHO-
CTH).

4. Tlonarue (QyHKIUN HECKOIBKHX IepeMeHHbIX. OO0nacTh omnpeaeneHuss U 00JacTh 3HAYCHUUN
(YHKLINU HECKOJIBKHUX ITEPEMEHHBIX.

5. Tlpenen pyHKIIMK HECKOJIBKHUX MEPEMEHHBIX.

6. IlocnenoBarenbHOCTH TOYEK N-MEPHOIO IIpocTpaHcTBa. Teopema boibano-BeliepmTpacca.

7. llonsiTue mpenesia ¥ MOBTOPHBIX MpeAesioB. Teopema 0 paBEeHCTBE ABOMHOTO M TOBTOPHBIX Mpe-
JIeNIOB B ciIy4ae ()yHKIMU JBYX NEPEMEHHBIX.

8. HenpepwsiBHOCTh (DYHKIIMM HECKOJbKMX NepeMeHHBIX. OCHOBHBIC CBOMCTBA HEMPEPBHIBHBIX
(GYHKIMN MHOTHX MTepeMEHHBIX. Apu(pMeTHUECKUE ONepaliy ¢ HEMPEPHIBHBIMU (DYHKIUSIMHU.

9. Teopema 00 yCTOWYMBOCTH 3HAaKa HEMPEPHIBHON (yHKIIUH.

10. Teopema 0 POXOXKIACHUN HETPEPHIBHON (PYHKIIUH yepes T1000€e MPOMEKYTOUHOE 3HaYCHHUE.

11. OrpannueHHOCTH (HYHKIIMH, HETIPEPHIBHOM HAa 3aMKHYTOM OIPAaHMYCHHOM MHOKECTBE.

12. octmxenune (QyHKIMEH, HEIPEPHIBHOM HAa 3aMKHYTOM OTPaHMYEHHOM MHOKECTBE CBOMX TOY-
HBIX TPaHei.

13. [lonsatue paBHOMEepHOIT HenpepbIBHOCTH QyHKIUHU. Teopema Kantopa.

14. TIpousBoansie u quddepeHnnans GyHKIMA MHOTHX MTEPEMEHHBIX.

15. [lousaTre yacTHOI NMPOM3BOAHON (PYHKIIMHM HECKOJIBKUX MEPEMEHHBIX.

16. luddepennmpyemMocts PyHKIIUH MHOTHX TIEPEMEHHBIX.

17. 'eomerpuueckuii cMbIc ycinoBus 1uddepeHupyeMocTy (yHKINUU ABYX NEPEMEHHBIX.

18. Iuddepennman GpyHKIUA MHOTHX NTEPEMEHHBIX.

19. Teopema Diinepa 06 0THOPOAHBIX DYHKIIUAX.

20. MaBapuanTHOCTH opMbI iepBoro nuddepeHimana.

21. IIpousBoHas no HanpaBiIeHUIO. ['paueHT.

22. IIpousBoaubie u nuddepeHITnanbl BEICIINX MTOPSIIKOB.

23. Teopema 0 paBEHCTBE CMEIIAHHBIX MPOU3BO/IHBIX.

24. ®opwmyna Teiopa.

25. IlonsTue sxctpemyma. Heobxoaumele ycnosus. JlocTarounsie yciaoBus skcTpemyma. Kputepuit
CunbBecTpa.

26. Hesuble pynkun. Teopema o cyriecTBOBaHUU U JUPPEPEeHIIMPYEMOCTH HEABHOM (DyHKITUH.
27. llonarue 3aBucUMOCTH GyHKIHHA. [[ocTaTOUHBIC YCIOBUS HE3aBUCUMOCTH (DYHKITHH.

28. OyHKIMOHAIbHBIE ONPEAEIUTENN U UX CBOMCTBA.

29. YcnoBHBIN SKCTpeMyM. MeToa HeonpeaeIeHHbIX MHOKHUTENEH Jlarpanika.

30. OnpeneneHue U ycIoBUs CyLIECTBOBAHUS JBOMHOIO MHTETpaIa.

31. Onpenenenue ABOMHOTO HHTETpaa Il IPsIMOYTroJibHON obsactu. CBoiicTBa cymm [lapOy.

32. OmnpeneneHuie U yCIOBUS CYIIIECTBOBAHUS JBOMHOTO UHTETpaia B IPOU3BOIBHON 00IaCTH.

33. OcHOBHBIE CBOMCTBA ABOMHOIO MHTErpaJIa.

34. CBeneHue ABOMHOIO UHTErpajia K IOBTOPHOMY.

35. 3amena nepeMeHHbBIX B IBOMHOM HHTerpaie. [IpeoOpazoBanue semMeHTa TUIOAAN U SKOOUaH.
36. TpoliHble U N-KpaTHbIE UHTETPaJIbl. 3aMEHA IEPEMEHHBIX ISl N-KPAaTHOI'O UHTErpaa.

37. Beruncienne 00beMOB N-MEPHBIX TEIL.

38. KpatHble HecOOCTBEHHBIC MHTETPAIBL.

39. OpueHralusi NpOCTPaHCTBA.

40. KpuBoJinHEelHbIE HHTETPAJIbI IEPBOTO POJA.

41. KpuBOJIMHENHBIE HHTETPAJIbl BTOPOTO POJIA.

42. ®opmyna I'puna.

43. YcinoBusa HE3aBUCUMOCTH KPUBOJIMHEMHOTO MHTETpaia BTOPOro pojia OT IMMyTH UHTETPUPOBAHHSL.
44. [IloBepXHOCTHBIE HHTETPAIbI IIEPBOTO POAA.

45. IToBepXHOCTHBIE UHTETPAJIbl BTOPOTO POJA.

46. PaBHOMEpHOE 10 OJIHOW MEpEeMEHHOH cTpemieHne (GYHKIMU JBYX MEPEMEHHBIX K Mpeeny Mo
JIPYTOi MePEMEHHOM.



47. CBolicTBa MHTETpalla, 3aBUCALIETO OT napaMerpa. Citydail, Korja npeesibl MHTErpUPOBaHUs 3a-
BUCSAT OT MapaMmeTpa.

48. HecoOcTBeHHBIC HHTETpaIbl, 3aBUCSIINE OT mapamerpa. [Ipusnaku Beliepmrpacca u Jupuxiie-
Abens.

49. [IpuMeHeHne TEOpUN MHTErpajoB, 3aBUCAIIMX OT MapaMeTpa, K BBIUMCICHUIO HEKOTOPBIX HE-
COOCTBEHHBIX UHTETPAJIOB.

JleMOHCTPAallMOHHBIH BAPHAHT 3K3aMeHallnOHHOro Ouiera 3a I1 cemecTp

1) Hepexoz[ﬂ K IMOJIAPHBIM KOOpJAUWHATAM, BBIYUCIIUTE UHTCTPAJI:

”1n(1+x2 + y?)dxdy, rne D= {(x,y):xz - Saz}
D

2 Toeob . 622—(x2+ 2)822 . 822+ 82+x82_0
) IIpeobpa3oBarh BBIpaKEHHE XV P y ooy % o Y o o -0 BBE/Sl HO-

1
BBIE NlepeMeHHble: U = E(x2 +y7); V=xy,

3) IIpousBoHas 1o 3ajanHHOMY HamnpasieHuto. ['paguent. CBsi3b rpagueHTa ¢ IPOU3BOJIHOMN MO
3aJJaHHOMY HarpaBJICHHUIO.

IIpuMepHBbIi IepeyeHb BONPOCOB K 3k3ameny 3a LIl cemecTp

CX0IMMOCTh U CyMMa YHCIIOBOTO psifia

Kpurepuit Komm

HeoOxoaumoe yclioBue CXOAUMOCTH

PacxoaumocTh rapMOHUYECKOTO psiia

[Tpu3Haky CXOAMMOCTH 3HAKOTIOJIOKUTENBHBIX PsI0B: cpaBHeHus, Ko, [lanambepa
JlokazaTenbCcTBO TEOpEMBbI O TOM, UTO pu3Hak Ko cunbHee nmpusHaka J{anmambepa
Nurterpaneubiii npusHak Komum

O000111eHHBIN TAPMOHUYECKUN PSIJT

PN R DD =

e

Teopema JleitbHMIIa 0 CXOIMMOCTH 3HAKOIIEPEMEHHBIX PSI0B

—_
(=)

. AGCoIIOTHAs U YCIIOBHASI CXOJIUMOCTh

. ®opmynupoBKa TeopeMsl Pumana

. OYHKIIMOHAIbHBIE PSAJIBI

. PaBHOMepHas cxonumocTh U Kpurepuii Ko
. Ilpuznak Beitepmrpacca

Ptk
W AW

. TeopeMbl O TmpenenbHOM Mepexoje (HENPEPbIBHOCTH), MOUYIEHHOM WHTEIPUPOBAHUU U
nuddepeHnrpoBaHny PYHKITMOHAIBHBIX PSJIOB

16. CreneHHbie psiibl
17. Pagnyc cxoqumocT
18. ®opmyna Komm - Anamapa

19. PaBHOMEpHast CXOAMMOCTb M HEIPEPBIBHOCTH CYMMbl CTEIIEHHOTO pAa, I[OWIEHHOE
WHTErpupoBanue u auddepeHnnpoBanme

20. JlocTaTroyHOe yCIOBHE pa3OKUMOCTH (YHKIMH B CTENEHHBIE pAIbl, PA3I0KEHHE B PN
Teiinopa sneMeHTapHbIX QYHKIHHA, 00JIaCTh CXOAUMOCTH

21. Paznoxenune GyHKIHMA B TPUTOHOMETpUUYECKUM psig Dypbe
22. KommiekcHas dopma psaga Oypbe, HaxoxaeHne KodhPUIIMEeHToB psiia
23. [lpumep: paznoxeHue NUI000pa3Hoil GyHKIUU B psig Dypbe



24. IlpenensHeblil nepexon ot paga @ypse k unrerpany Pypee

25. IlpeobpazoBanue Dypbe 1ist IPOU3BOIHOM

26. IloBepxHocTHble HMHTErpaibl. Mx cBoiicTBa u BbruucieHue. Teopembl I'aycca m Crokca B
BEKTOPHOH (opMe.

27.'eoMeTpUYECKME W MEXaHWUYECKHE TPUIOKEHUS KPUBOJIMHEHHBIX M TOBEPXHOCTHBIX
HMHTErPAJIOB.

IIpumepsl 3aganmii K 3k3ameny 3a L cemecTp

3anaun u3 cObopuuka Jlemunosuu b.II. COopHuK 3amauy M ynpaKHEHUH MO MaTeMaTH4YEeCKOMY
ananuzy / b.I1. lemunoBuu. — 14-e uzn.,ucnp. - M. : U3n-8o MI'Y, 1998. - 624 ¢

NeNe 2546-2552, 2554, 2556-2564, 2568, 2571, 2573, 2574, 2577,2578-2583, 2586-2589, 2589.1,
2593, 26-07-2609, 2619, 2620, 2623,2659-2662, 2664, 2666.1, 2667-2570, 2673, 2675, 2677,
2697,2698,2716, 2717, 2724, 2773Y0, 2745, 2746-2749, 2767-2769, 2774(a-B), 2775, 2792,2812-
28-18, 2821-2823, 2831.2, 2833-2835, 2838-2844, 2849, 2851-2857, 2869-2871, 2874, 2879,
2882,2906-2909, 2911, 2912, 2921-2924,2936,2937,2941,2938

Ilpumep mecmoswix 3a0anuti 0Jisi NPOSEPKU CHOPMUPOBAHHOCMU KOMNEMEHYULl, YKA3AHHbIX 6blULe
én3:

1. Berancnuts npenen GyHKIUun
lim (sin 3x - ctg 5x)
x—0

2. Beruncnuts npenen GyHKIUU
lim(1+sin3x)
x—0

ctg5Sx

3. Berauciuth Mpou3BOAHYIO (DYHKIIHH
y=In(tgV2x)

4. BBIYUCTUTH NPOU3BOAHYIO HESIBHON (DYHKIIUH
Lom(x>+y7)
X

5. Ha pucynke 1 n3o6paxeH rpaduk nmpou3BOIHON HEKOTOpoi ¢yHkmu. Kakol u3 puCyHKOB a)-T)
nzobpaxaet BuI rpaduka GyHKIUN?

J/a |03:J e\ x

Pucynok 1.




2
6. BranucnuTe cCMemaHHyo TPOU3BOIHYIO ﬁ byHKIIIH
xXoy

U= 63x+5y

7. BEIYMCIIMTE TTOTHBIN ,Z[I/Iq)(bepeHL[I/IaJ'I BTOpPOr'O HOpAAKa q)yHKLII/II/I dzu
_ 3x+5y
u=e

8. Berauciute nHTErpa:

J- xsin2xdx
0

9. BeruuciuTh UHTETpal

T dx
2

5 X" +4
10. 3anucate sKOOMaH mepexoja OT JIEKapTOBOM CHUCTEMbI KOOPIMHAT K LUIMHAPUYECKON

cucTeMe KOOp/MHAT.

Pa3zpaboruuxu:
L]
dAf 2
7 CT.Ipen. KadQeIprl TeOpeTHYECKOH DH3HKH H.A. Tloprsanckas
77
(LA JOLCHT KaeIpel TeOPEeTHYECKOH hU3HKH H.B. Wipun

[Iporpamma coctaBiiena B coorBercTBuU ¢ TpeboBanusMu @I'OC BO no HanmpaBiieHUIO MOATO-
toBku 03.03.02 dusuka.

[Iporpamma paccmoTpeHa Ha 3acenannu kadenpsl TeopeTndeckon pusuku «15» mapra 2023 T.

[TpoTokon Ne 6
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N.o. 3aB. xadenpoit (G 7 —C.B. JIoB1OB

Hacrosiimasgs mnporpamMma He MoOxeT ObITh BOCHPOM3BedeHAa HH B Kakoil ¢opme 0e3
NpeaBapUTeIbHOI0 NMCHbMEHHOI0 paspelieHust kKadeapbi-pa3padoTynka NporpaMMmabl.



