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I. Heau 1 3a1a4i THCHUAININHBI
Ilenpro Kypca «MaTEMaTUUECKUN aHATIU3» SIBISETCS Pa3BUTHE:
® HaABBIKOB MaTEMaTUYECKOT'O MBIIUICHHUS;
MPUBUTHE HABBIKOB UCIOJIb30BAHUS MATEMAaTHUYECKUX METOJIOB U OCHOB MAaTeMaTHYECKOTO
MOJICJINPOBAHUS B PAKTHYECKOU I€ATEIbHOCTH;
® BOCHUTaHUE MATEMAaTUYECKON KYJIbTYpPhl Y 00YUYaIOIINXCS;

Bocnuranue y cTy/IeHTOB MaTeMaTUYeCKON KyJIbTYphl BKIItOUaeT B ce0s1 ICHOE TOHUMaHUE
HEOOXOJMMOCTH MaTeMaTHYeCKON COCTaBIIAONIEH B 00IIel MOAroToBKe (u3KKa, BBIPAOOTKY Mpe-
CTaBJIEHUS O POJIM U MECT€ MAaT€MaTWKH B COBPEMEHHOW LMBWIM3ALUU U B MUPOBOU KYJIBTYpE,
YMEHHE JIOTUYECKH MBICIUTh, ONIEPUPOBATH C aOCTPAKTHBIMU OOBEKTAMHU U OBITH KOPPEKTHBIM B
yHnoTpeOIeHNN MaTEMAaTHIECKUX TOHSATUN U CUMBOJIOB /IS BBIPAKEHUSI KOJUYECTBEHHBIX U Kade-
CTBEHHBIX OTHOLIEHUH.
Llenpro Kypca MaTeMaTHUECKOTO aHAJIKM3a SIBJIAETCS U3yY€HHE OCHOBOIOJIATAIOINX TPUHIUIIOB, TO-
HATUH 1 (DAKTOB aHAIM3a; TEOPUHU TpeaesioB, nuddepeHITMaIBEHOTO U HHTETPATBHOTO UCUHUCIICHHA
(GYHKIMA OTHOTO M HECKOJIbKUX BEIIECTBEHHBIX MEPEMEHHBIX; TEOPHUU YUCIOBBIX M (DYHKIIMOHAIb-
HBIX PSAJOB, KPUBOJIMHEMHBIX U MOBEPXHOCTHBIX UHTEIPAJIOB, MPUEMOB UX BBIYMCIICHHUS.
[lepBbIil cemecTp MOCBSIIEH U3YyUYEHUIO OCHOB MAaTEMaTHYECKOTO aHallh3a, TEOPUM MPEAesioB MOo-
CJIEZIOBATENILHOCTH M (PYHKIMI OTHOTO MEpEeMEHHOTr0, n3yvaercs 1udhepeHnalbHOe U HHTErpalib-
HO€ MCYHCIIEHUE (PYHKIUH OJHOTO IEPEMEHHOTO.
Bo BTOpoMm cemecTpe moapobHO u3ydaercs auddepeHIanIbHOE W HWHTErpalbHOE HCYHCICHUE
GYHKIII MHOTHX TIEPEMEHHBIX.
B TpeTrbeM cemecTpe Ha OCHOBE OOIIMX TEOPEM TEOPUU PSIIOB UCCIEAYIOTCS BaKHEHIINE KOHKPET-
HbIe TUIBI (YHKIIMOHATIBHBIX PSIJAOB — CTETICHHBIX PsIIOB U psiioB Dypbe, a Takke uHTerpana dy-
pbe, 1aeTCs CUCTEMATHUECKOE M3J10KEHNE TEOPUH KPUBOJIMHEUHBIX U IOBEPXHOCTHBIX MHTETPAJIOB.
I1. Mecto nucuunimnusbl B ctpykrype OIIOIT:
MaTteMaTryecKuil aHAIHU3 SBISICTCS 00513aTeTFHON JUCITUTUTMHOW HE TOJIBKO JUTSl JAHHOTO TTPOQHIIS
MOJATOTOBKH, TAK)KE SIBJIAETCS IEPBBIM MATEMATHUECKUM KyPCOM, HapsAy C aHAJIMTUYECKON TeOMeT-
puell u TMHeHo anredpoi, KoTopsie u3yuaroTcs Guankamu. IMEHHO B HEM 3akiajbiBaeTcs QyH-
JAMEHT MaTeMaTHYeCKOro o0pa3oBaHus (PU3MKOB, 3TO OMPECIISIET €r0 BaXKHEHIITYIO POJIh BO BCEH
cuctemMe o0pazoBaHus AJis JaHHON CHEMaIbHOCTH.
B nepeuyenb TUCHUIUINH, B KOTOPBIX OyIyT MCIOJIB30BaHbl 3HAHUS M0 MAaTEMAaTUYECKOMY aHAJIU3Y,
BXOJIST MPAKTUYECKH BCE KYPChl U TUCIUIUIMHBI, H3ydyaeMble Ha (U3NYecKOoM (aKynbTeTe, a UMEH-
HO: BEKTOPHBIN U TEH30pHBIN aHanu3, quddepeHInaIbHbIe YPaBHEHUS, HHTCTPAIbHBIC YPaBHEHUS,
MM®, TOKII, ¢pyHKIMOHAIBHBIA aHaIN3, MPOrpaMMUpOBaHME, 00IIas (QU3MKa, TeOpeTUdecKas

(1)1/131/11<a, OJICKTPpOJWHAMHKA, KBAHTOBAsA MEXaHHKaA.



I11. TpeGoBaHus K pe3yIbTaTaM OCBOCHHMS THCHUTIIHHBI

[Tpouecc u3yueHus: AMCUUILUIMHBI HaNpaBieH Ha (GOPMHUPOBAHHE CIEAYIOUINX KOMIETEHIIHIA:

OIIK-1: cnocobeH mpuMeHsTh 0a30BbIe 3HAHUSA B 00MacCTH (HPU3UKO-MATEMATHUECKUX M (WIIH)

CCTCCTBCHHBIX HAYK B C(bepe CcBOEM HpO(I)eCCHOHaHLHOﬁ ACATCIIBHOCTH.

Hepeqeﬂb IIAHUPYEMBIX pE3yJabTaTOB oﬁyqe}mﬂ no TMCHUIVIMHE , COOTHCCCHHbIX ¢ MHIAUKA-

TOpaMHi JOCTHKCHUS KOMIIeTeHII i

Kommerenmusa

OIIK-1

I/IHI[I/IKaTOpBI KOMIICTCH-

U

MUK onki1 Ucnionb3yeT MaTeMaTuyeckuil annapar AJis ONUCAHMS U aHa-
nu3a (PU3NYECKUX SIBJICHUN W MPOIECCOB B cdepe cBoeil mpodeccuo-
HAJBbHOU IESATEIBHOCTH.

UK onki 2 Ucnionb3yeT maTeMaTHUYeCKU annapar Jijisi TEOPETUYECKOTO
U DKCIIEPUMEHTAJILHOTO WCCIEAOBAHUS M MOJICITHPOBAHUS (HU3HUCCKUX
SIBJICHUH U TIPOLIECCOB B cdepe cBoer mpodecCHOHATbHON JIeATeIbHO-
CTH.

NIK onxi3 Ucnons3yer 6a30Bbie 3HaHUS B o0OnacTu (pU3MKK B CBOEH
poQeCCHOHATBHOMN e TEITLHOCTH.

PesynbTarsl 00yueHus

Hmeem npedcmasnenue

0 TEOpHI0 TpenenoB, AuddepeHIInaTbHOM U HUHTETPaJbHOM HCUYHUCIIE-
HUN QYHKIUNA OTHOTO U HECKOJIBKUX BEIIECTBEHHBIX IMEPEMEHHBIX; 3HA-
€T OCHOBBI TEOPUH MOTEHIIUATHHBIX BEKTOPHBIX MOJIEH, OCHOBBI pabOThI
C BEKTOPHBIMHU TOJSIMA B KPHUBOJWHEHHBIX OPTOTOHAIBHBIX CHCTEMax
KOOPAMHAT; OCHOBHBIE MOHITHS, (POPMYIIBI, TEOPEMBI; METOBI PEIICHUS
MaTeMaTHYeCKUX 3a/lad M YpPaBHEHUW; MPHIOKEHUS MaTEMaTHYECKUX
METOJIOB K KJIACCHYECKUM 3a7auaM (DU3HKH;

Ymeem: MpuMEHATh METOMBI U TIPUEMBI PEIICHUS 3a7a4 U3 Pa3TUIHBIX
pa3ienoB MaTEMAaTUKH; TPUMEHSATh MAaTEMATUUECKUE METO/IbI AJIs pelie-
HUA 3a7a49 (PU3UKH; UCTIOIB30BaTh aICKBAaTHBI MaTEeMaTUYECKUN aria-
paT; BBINOJHATH MaTEMaTHYECKYyl0 0OpabOTKy pe3ylIbTaTOB SKCIEpH-
MEHTOB; BBIMOJIHATH MPUOJIMKEHHBIE BBHIYHCICHUS W OLICHUBATh UX TO-
TPELIHOCTh; UCMOJIb30BAaTh METO/bl MAaTEMAaTUYECKOTO MOJEIUPOBAHUS
B MPAKTHYECKOM ESITEIIbHOCTH; CAMOCTOSITEIFHO paboTaTh C MaTEMaTH-
YECKOW JINTEPATYPOM.

Braoeem: HaBbIKaMu BBIYUCIICHHS MPEEIOB, TPOU3BOIHBIX U HHTETPA-
J0B (YHKIIMI OJHOTO M HECKOJIBKHUX BEIICCTBEHHBIX NMEPEMEHHBIX, Ha-
BBIKAMH perieHus1 GU3NIECKUX 3a7a4, UCTIONb3Ys aJeKBATHBIA MaTeMa-
TUYECKHH ammapar; HaBbIKAMHU BBIYUCICHUH C BEKTOPaMH B Pa3IHMYHBIX
CHUCTEMax KOOPIWHAT; BJIAJE€Th KaK KOMIIOHEHTHOH, TaK M Oe3MHACKC-
HOM (hOpMOii 3aMMCU BEKTOPHBIX U TEH30PHBIX COOTHOIICHHIT, HaBBIKA-
MU MaHMITYJISIIIANA CO CKaJSIPHBIM, BEKTOPHBIM M CMEIIAHHBIM MTPOH3BE-
NEHHUEeM BEKTOPOB; BIaAeTh mpueMaMu AuQQPEepeHInpOBaHUS BEKTOP-
HBIX ¥ TE€H30PHBIX TOJIEH; BIaeTh MpHEMaMH JjIsl IPUMEHEHHUS BhIpa-
YKEHUU NIl TUBEPreHIMHU, pOTOpa U JlaljlacuaHa B JIEKapTOBOU CUCTEME
KOOPAMHAT, UHTETpabHBIX (Popmyibl ["aycca-Octporpanckoro u Ctok-
ca.

IV. Coaepxanue M CTPYKTYpa AUCHUILINHBI (MOLYJIs1)

OO0beM IUCIUILIMHLI cocTaBisieT 20 3aueTHRIX eaeHul], 720 yacoB, B TOM 4ucie 415 4acoB KOH-




TaKTHON pabOoTHI.
3aHATHS TPOBOAATCS TOJBKO B OYHOM (opme 00ydeHHsS C NMPUMEHEHHEM JUCTAHLHOHHOIO
KOHTPOJISI caMOCTOSITEeNbHON paboTsl cryaeHToB depe3 DUMOC ¢akynpTeTa. DNEKTPOHHOW U JU-
CTaHIIMOHHOM (popM 00yUeHHs HE IpelyCcMaTpUBAETCS.
Ha npakTtuueckyto NoaroToBKy OTBOANUTCS 176 ayAUTOPHBIX 4acoB .
PopMa MPOMEKYTOUHON aTTECTALNN: SK3aMEH.

4.1. Cogepxanne IMCUUIIMHBI, CTPYKTYPUPOBAHHOE 110 TEMaM, C YKa3aHUEM BUI0B YU4eOHbIX
3aHATUI U OTBEICHHOI'0 HA HUX KOJIMYEeCTBA aKaJleMHUYeCKUX 4YaCO0B

Ne |Pa3-| C Be 4! Bunbt yueGHOI paboThl, ®DOopMEI TEKyY-
n/n | gen | e- er | HMX | BKIIIOYasi CAMOCTOSTENBHYIO paboTy 00y4alomuXCs , IpaKTH4e- | [IEro KOHTPOJIs
Jc- | M 0 | mpak- CKYIO TIOAATOTOBKY U TPY/I0EMKOCTh yCIIEBaeMOCTH;
- | e 4a | TH4e- (B Hacax) ®dopma ipome-
R €O | KA ponrakTHAs pabora npenogasatens ¢ oOyyaronm- | CamocTos- FKYTOHHOW &t
HBI/ | T B oJI- TECTALNA
re- | p ro- MHUCS TeNbHas (0 cee-
MBI TOBKa Jlexnun Cemunapckue | Koncynbranuu padora cmpam)
00y- /MpaKTHYEeCKHe
qaro- /mabopartopHsIe
KX~ 3aHATUS
csl
1 1-6 |1 288 |68 68 68 2 102 [IpakTHue-
CKOC 3aja-
HHE, OIpOC;
3K3aMCHallu-
OHHbIE Ouite-
ThI
2 7- 12 1252 160 60 60 2 90 [IpakTuue-
16 CKoe  3aja-
HUE, OIpOC;
JK3aMEHallu-
OHHBIE Ouite-
ThI
3 17- 13 180 |48 48 48 1 35 [IpakTuue-
21 cKoe  3aja-
HUE, OIpPOC;
OK3aMCHallu-
OHHbIE Omite-
ThI
Uroro: 720 176 176 176 5 227

4.2 Tl.1aH BHeayIMTOPHOI CAMOCTOSITEJIbHOM PadoThl 00YYAOLIUXCS MO U CHUIINHE

Cemectp Hassanune | CamocrositensHas pabora odyqatomuxcs | OnieHouHoe | Y4eOHo-
aszena, Te- TB MeToauYe-
PasACIA, TC Byn  camo- Cpoxu  BbI-| Tpyo- CPEACTBO N 0H6 ©
MBI . K me-
CTOSITEIbHOM | IOJTHEHUSI | EMKCTh ckoe obecne
YeHHE caMo-
pa6OTI)I (qaC.) CHUC C OV
CTOSITEJILHOU
paboTsI
1 Tema 1-21 | Pemenue 3a-|Ilocne npoii- 227 HemoncTpa- |Hcrounnku u3




Ja4d aomali- | ICHHBIX TEM U TOTOBBIX OCHOBHOM U 10-
Hel paboThl penieHuin TIOJTHUTENBHON
JIUTEPaTyphl 1O
TeMe MpaKTHYe-
CKUX 3aHSITHUH;
ObpazoBarenb-
HBIE PpECypCHI,
J0-CTYITHBIE TI0
JIOTHHY M T1apo-
JI10, TIPEIOCTAaB-
nsgembiM Hayu-
HOW OubmmoTe-

ko UI'Y.

4.3. Conep:xaHue y4eOHOIro MaTepuasa

Conep:xanue pa3iesioB M TeM JAUCHUNITHHBI
Pa3zpean 1.

Tema 1. D1eMeHTHI TCOPHHM MHOKECTB, BellleCTBEHHbIE YNCJIa: MHOXECTBA, Olepalui HaJl
MHO’KECTBaMH, anredpa MHOKeCTB. JlekapToBO Mpou3BeeHNe, OTHoLIeHHe. CBOICTBa OTHOILIEHUH.
OTHolIEHUE MOps/Ka, OTHOIIEHHE SKBHUBaJIEHTHOCTH. OToOpaxeHne. KoHeuHnble U OECKOHEUHbIE
MHO’K€CTBa, MOLTHOCTh MHOKECTBA. UNCIIOBBIE CUCTEMBI: HAaTypallbHbIE, palliOHaIbHbIE yKcia. [lo-
CJIEIOBATEILHOCTH PALlMOHAIBHBIX YUCEN, CXOAMMOCTh, Kputepuii Komm. BemecTBeHHsle uncina,
MPEJICTAaBICHHUE UX JIPOOSMHU.

Tema 2. Teopus npenesioB: IlocnenosarenbHOCTh U €€ npeaen. Ilocaen0BaTeNbHOCTH BEIIECTBEH-
HBIX 4Mcesl, apu(pMETHUYECKHE ONEepalvy HaJ MOCieI0BaTebHOCTSIMU. OrpaHuyYeHHbIE, HEOTPaHU -
YeHHbIe, 0ECKOHEYHO Malible, 0ECKOHEYHO OOJIbIINE MOcieoBaTebHOCTUH. CXoasImecs Iocuen0-
BaTEJIbHOCTH M UX CBOMCTBA. MOHOTOHHBIE MTOCIIEI0BATEILHOCTH, TEOPEMA O Mpeesie MOHOTOHHOM
Y OTPaHMUYEHHOW IIOCIIEJOBATEIBbHOCTH, IPUMEPHI NOCIEN0BATEIBHOCTEH ¢ TaKUMU CBOMCTBaMH.
[IpenenbHbIe TOUKH, BEPXHUN M HUKHHUNA mpezenbl. OTKpHIThIE U 3aMKHYTbIE MHOKECTBAa Ha OCH.
Onpenenenue npenena ¢pynkuuu (no I'eitne u no Komm). Kpurepuii Ko cymecrBoBanus npeje-
na pyskunu. ApupmMerndeckue onepanuu HaJ QyHKIUSIMH, UMEIOIIUMHU Tpeaen. beckoHeuHo Ma-
Jble 1 OecKoHeuHo Oosbinue GpyHKIuM. [[Ba 3aMedaTenbHbIX Ipeaena.

Tema 3. HenpepbiBHOCTh (pyHKumii: [Tonsitue HenpepsiBHOCTH (QyHKIMU. AprudmeTnyeckue orne-
pauuu ¢ HempepbIBHBIMU (GYyHKIMsAMHU. CBOMCTBa MOHOTOHHBIX (DYHKIMII, HEIIPEPBIBHOCTh 00pat-
HoM (yHkiuu. CBoilcTBa 35eMeHTapHbIX QyHKUMHA. Touku paspbiBa GyHKIUN U UX KIacCU(pHUKa-
1. OCHOBHBIE TeopeMbl O HempepblBHBIX (QyHKIMAX. Teopema bonbrano-Komm I (mpoxoxaenue
HenpepbrIBHON (pyHKIMU uepe3 Hynb). Teopema bonbnano - Kommu 11 (mpoxoxaeHne HenpepbIBHOM
byHKIMU Yepe3 M000e MPOMEXyTOUHOe 3HaueHue). Teopema Beifepiirpacca I (orpaHHueHHOCTD
HenpepbslBHOM (QyHKIMM Ha cermeHrte). Teopema Beitepmrpacca II (moctmxenune HempepbIBHOM
(GyHKIMU CBOMX TOUHBIX rpaHeil). Jlemma bopens PaBHomMepHast HenmpepbIBHOCTh (DYHKIIMH, TEOpe-
Ma Kanropa.

Pa3nea 2

Tema 4. Indpdpepennuannbnoe ucuncienue: [lousrue npousoanoit. [lonstue auddepenuupye-
MocTH QyHKIMH, T depeHIupyeMoCcTh U HenpepbIBHOCTh. [ToHATHE nuddepennmana, reoMmeTpu-
yeckuit cMbic. uddepenuupoBanue cinoxHoit u obpatHoit Qynkiuit. [IpousBonusie u audde-
peHLuanbl BhICIINX MopsakoB. OCHOBHBIE TeopeMbl AuddepeHnnanbHoro ncunciaenus. Bospacra-
Hue (yObiBanue) GyHKINH, JOKAIBHBINA dKcTpeMyM. Teopema Poiist (o Hyne npou3BoHOi). Dop-
MyJia KOHEUHBbIX MpuparieHuit (popmyna Jlarpanxka). O6o6meHHast popMysia KOHEUHbBIX MpHUpallie-
Huil (popmyna Komm). Packpeitie HeonpeaenenHoctel (mpasuia Jlonurans). @opmyna Telnopa.



HccnenoBanue rpaduka ¢pyHkuuid. OTbICKaHWE CTallMOHAPHBIX TOYEK. BBIMyKiI0CcTh rpaduka QpyHK-
uu. Toukn nmeperu6a. [loctpoenne rpaduka QyHKITUN.

Tema 5. Heonpenesienublii uaTerpas: Ilonstue nepBooOpazHoit ¢pyHkuuu. OCHOBHBIE METOMbI
MHTErpupoBaHus. MIHTerpupoBanue 3aMeHO NepeMeHHbIX. MIHTerpupoBanue no yactsam. Murterpu-
poBaHUe paroHaIbHON (PpyHKIMK. HTerpupoBaHue UppalMoHaIbHbIX BbIpakeHuil. [lonstue nep-
BOOOpa3HoOU (PyHKITHH.

Tema 6. Onpenenennsliii uHTerpaia Pumana: Onpenenenue uHTerpaia, UHTErpupyemMocts. CyMm-
Mbl JlapOy U UX CBOMCTBA. Y CJIOBUS MHTETPUPYEMOCTH, KJIaCChl MHTETpUpyeMbIX QpyHKumid. CBOI -
CTBa ONPEJEIIEHHOTO NHTEerpana. TeopeMbl 0 CpelHEM, OLICHKH MHTEerpanoB. OnpeneneHHblii HHTe-
rpai kak QyHkius BepxHero npeaena. opmyna Herorona-JleriOnuia. HecoOcTBEHHBIE MHTETPATTBI
nepBoro poja. HecoOcTBeHHbIE HHTErpalibl BTOPOTO pOJia, OHATHE INIaBHOTO 3HaueHUs. [Ipu3Haku
CXOAMMOCTH HeCOOCTBEHHBbIX MHTerpanoB. Ilpusnak cpaBHenus. [Ipusnak qupuxne - Abens. ['eo-
METPUYECKUE TPUIOKEHHUs OIPEACIICHHOIO0 MHTErpana. BeluncieHue JUIMHBL Tyrd. BeraucieHue
TJIOMIA U TUTOCKOU (PUTYPBHI.

Pa3nen 3

Tema 7. ®yHKIMH HECKOJIBKUX NMepeMeHHbIX: [loHATHE QyHKINH HECKOJIBKUX MEPEMEHHBIX. N-
MepHoe apudMeTHuecKoe (IBKINUI0BO) IPOCTPAHCTBO. MHOXKECTBA TOUYEK 3BKIIN0BA IPOCTPAHCTBA
(OTKPBITHIN M 3aMKHYTHIHN MIapbl, BHYTPEHHUE U BHEIIHUE TOUKH, MIOHSATHE -OKpeCTHOCTH). O6nacTh
orpeienieHus 1 0071acTh 3HaUeHUH (PyHKIIMM HECKOJIBKUX MEPEMEHHBIX.

Tema 8. Ilpenen pyHKIHMU HECKOJbKHMX NMepeMeHHbIX: [locnenoBaTebHOCTh TOYEK N-MEPHOTO
npoctpancTBa. Teopema bonbnano - Benepurpacca. [loHaTHe npenena ¥ MOBTOPHBIX NPEIENIOB.
Teopema 0 paBeHCTBE JBOMHOIO U MOBTOPHBIX MPENETIOB B Cay4yae PYHKIMH JBYX NEPEMEHHBIX.
Tema 9. HenpepbIBHOCTh (P)YHKIIMM HECKOJBbKHMX NepeMeHHbIX: OIpenercHne HENPEPbIBHOCTU
(GYHKIIMM HECKOJIBKUX MepeMeHHbIX. OCHOBHBIE CBOMCTBA HENPEPBIBHBIX (PYHKIMM MHOTHX Iepe-
MEHHBIX. ApH(MeTHUYeCKHEe ONepaly C HeNpepbIBHBIMU (YHKIMAMU. HenpepbIBHOCTh CII0XKHOM
¢yukun. Teopema 00 ycTONUNBOCTH 3HaKa HEMPEPHIBHON QyHKIMH. Teopema 0 MpOX0xKACHUN He-
NpepbIBHON (DYHKIIMHU Yepe3 JIIo00e MPOMEKyTOuHoe 3HaueHne. OrpaHMueHHOCTh (PYHKIIUH, HeTpe-
PBHIBHOM Ha 3aMKHYTOM OTpaHUYCHHOM MHOXKecTBe. [locTmkenne QpyHKIMeH, HEmpepbIBHON Ha 3aM-
KHYTOM OTPaHHYEHHOM MHOXECTBE CBOUX TOUYHBIX IpaHel. [IoHATHE paBHOMEpPHOHN HENpPEPBIBHO-
ctu pynkuuu. Teopema Kanropa.

Paznen 4

Tema 10. IIpousBoanbie u auddepeHunanbl PYHKIUM MHOTHX nepeMeHHbIX: [loHsTue gacr-
HOW MPOU3BOHON (PYHKIIMM HECKOJIBKUX MepeMeHHBIX. JluddepenmpyemMocts GyHKIIME MHOTHX
nepeMeHHbIX. ['eomeTpruyeckuii cMbIch ycinoBus AU GepeHInpyeMOCTH (YHKIMHN ABYX HEpeMeH-
HbIX. Juddepennuan GyHKIUN MHOTHX NepeMeHHbIX. Teopema Diinepa 00 0JHOPOAHBIX (PYHKIH -
sx. MaBapuanTHOCTh (popmbl miepBoro auddepennuana. [IponzBognas mo HampaieHuto. ['pagu-
ent. [IpousBoanbie U auddepeHnnanbl BBICIIMX MNOPSAKOB. TeopeMa O paBeHCTBE CMEIIAaHHBIX
IIPOU3BOHBIX.

11. ®opmy.a Teiiaopa: Popmyna Teitnopa ¢ ocraTouHbIM 4ieHOM B (hopme Jlarpamka. @opmyina
Tetinopa ¢ ocratroudsiM uieHoM B popme [leano.

12. JlokaubHbii 3kcTpemyM: [Tonsatue skcrpemyma. Heo6xonumsie yeioBus. JlocraTodnble ycio-
BHs 3kcTpemyMa. Kpurepuii CunbBectpa.

13. HesiBuble ¢pynknmuu: Teopema o cyniecTBoBaHUU U AU HepeHInpyeMOCTH HeIBHOW (QyHKITHH.
[Tonsitne 3aBucumoctTH (pyHkIui. JlocTaTouHble yciaoBusi He3aBUCUMOCTH (PyHKiui. DyHKIHO-
HaJIbHBIE ONPEAEIUTENN U UX CBOWCTBA. Y CIOBHBIM SKCTpeMyM. MeTOo1 HEONIPEAECIICHHBIX MHOXKH -
tenen Jlarpanxa.

Paszpnen 5

14. JIBoiiHbIe M N-KpaTHbIe HHTErpaJbl: ONpeeneHre U yCIOBHs CYIIECTBOBAHMS JBOMHOIO UH-
terpana. OnpeneneHne JBOWHOr0 MHTErpaja Uil NpsAMOyronbHoi obnactu. ColictBa cymm [lap-
Oy. OmnpenesneHue U yCIOBUs CYLIECTBOBAHUS JABOWHOTO MHTErpajia B ciiyyae MpPOU3BOJIbHOM 00ma-
cti. OCHOBHBIE CBOMCTBA IBOMHOr0 MHTErpana. CBeeHUEe JBOMHOIO HHTErpasia K IOBTOPHOMY. 3a-
MEHa MEPEMEHHBIX B IBOMHOM HHTeTpase. [IpeoOpa3zoBanue sneMeHTa IIomany u skoouan. Tpoii-



HBIE€ U N-KpaTHBIE MHTErpajbl. 3aMeHa INEPEMEHHBIX A N-KpaTHOro MHTerpajia. BeluucieHue
00BeMOB n- MepHBIX Tell. KpaTHble HECOOCTBEHHbBIE HHTETPATIBI.

15. KpuBosiuHeiiHbIe H MOBEPXHOCTHbIE HHTerpasabl: KpuBonuHeiiHbie nHTerpaisl. OpueHTanus
npocTpaHcTBa. [N1agkue u KycouHO-Inaakue KpuBble. KprBOIMHEHHBIE MHTETPaAIbl IEPBOTO POJIA.
I'eomeTpryeckass MHTEpOpETalUs KPUBOJUHEMHBIX HMHTETpAOB IepBOro poxaa. KpusonuHeiiHble
MHTErpajibl BTOPOro poaa. u3nyecknil CMbICI KPUBOJIMHEMHOTO HHTETpasia BToporo poaa. ®opmy-
na ['puHa. YciaoBus HE3aBUCUMOCTH KPUBOJIMHEWHOTO MHTErpaja BTOPOTO poja OT IMyTH MHTErpHU-
poBanus. [loBepxHocTHBIE MHTerpasbl. IloBepxHOCTHBIE MHTErpanel 1-ro poxa. IloBepxHOCTHBIE
MHTETpaJIbl 2-T0 poJa.

16. UnTerpaisl, 3aBucsamiye oT napaMmerpa: PaBHOMEpHOE 1O OJHOM NEPEMEHHOM CTPEMIICHUE
(GYHKIMU IByX TIEPEMEHHBIX K IMpeneiny 1o apyroil nepeMeHHoi. CoOCTBEHHBIC MHTETPAJIbl, 3aBU-
csamue ot napamerpa. CBoiicTBa MHTerpasia, 3aBucsiero ot napamerpa. Ciaydail, koraa npeaesnsl
MHTETPUPOBAHMS 3aBUCAT OT mapamerpa. HecoOCTBeHHBIE MHTETpasibl, 3aBUCALINE OT MapamMeTpa.
HecoOcTBeHHbIe HHTETpaJIbl IEPBOTO POJa, 3aBUCAIIUE OT napaMerpa. [Ipuznaku Beliepmitpacca u
Hupuxine-Ab6ens. HecobcTBeHHBIE HHTETPaIbl BTOPOTO poJia, 3aBUCAIINE OT mapamerpa. [Ipumene-
HUE TEOPUU HMHTErpajoB, 3aBUCALIMX OT MapaMeTpa, K BHIYMCICHUIO HEKOTOPHIX HECOOCTBEHHBIX
uHTerpanoB. Muterpansl Ditnepa. MuTerpan Diinepa nepsoro tuna (ramma-¢yHkuus). MaTerpan
Ditnepa BToporo tuna (6era-pyHKIus).

Pa3nes 6

17. YUncaoBsbie psaabl: CxogumMocTh U cymma uucioBoro psga. Kpurepuii Ko, Heo6xomumoe
YCIIOBHE CXOAUMOCTH. PacxoIMMoCTh rapMOHMUYECKOro psaa. IIpusHaku cXOOUMOCTH 3HAKOIIOJNO-
KUTEIBHBIX psAAOB: cpaBHeHus, Komm, Jlanambepa. Jloka3aTenbCcTBO TEOPEMBI O TOM, YTO MPU3HAK
Komm cunbaee npusnaka Jlanambepa. MnTterpansubiit npusHak Ko, O6001mieHHbIH rapMoHnye-
ckuit psg. Teopema JleitOHHUIIA O CXOAMMOCTH 3HAKOTIEPEMEHHBIX PSAIOB. AOCOTIOTHAS U YCIOBHAs
cxoaumocts. DopmynrpoBka Teopemsl PuMana.

18. dynkumnonanbHble psiabl: PaBHOMepHas cxonuMocTe M Kputepuit Komm. Ilpusnak Beliep-
mrpacca. Teopembl O MpeaebHOM Mepexoae (HeNpephIBHOCTH), MOYJICHHOM HWHTETPUPOBAHUU U
muddepeHIMPOoBaHUM (PYHKIIMOHAIBHBIX PSIIOB.

19. Crenennsble paabl: Panguyc cxogumoctu. Teopema AGens. @opmyna Komm - Anamapa. PaBHo-
MEpHasi CXOAMMOCTh U HENPEPBIBHOCTh CYMMBI CTEIIEHHOTO psAJa, MOWICHHOE UHTETPUPOBAHUE U
muddepeHmpoBanue. JocTaToOUHOE yCIOBHE Pa3loXUMOCTH (DYHKIMIA B CTETIEHHBIE PsI/ibl, pa3io-
KeHue B psaa Teinopa sneMeHTapHbIX PYHKIMMA, 001acTh cxoaumocTu. [lpumnoxenus paaos.

20. Py u unTerpas ®ypoe: HopmupoBaHHbIe IPOCTPaHCTBA, 0ECKOHEYHOMEPHBIE €BKJIHIOBBI
npoctpaHcTBa. CXoAMMOCTh 0 HOpMe. OpTOroHaIbHBIE H OPTOHOPMHUPOBAHHBIE CUCTEMBI. [Ipo-
1ecc opToroHanu3anuu. Paznoxkenue QyHKUu B Tpuronomerpuueckuii psa @ypoe. Kommnekcnas
dopma psana Oypee, HaxoxaeHNE KoddpurmenToB psaa. [Ipumep: paznoxeHne muiaoo0pa3HOi
¢ynkuuu B psg @ypse. [ToaHOTa M 3aMKHYTOCTH CUCTEMBI OPTOTOHANIBHBIX QyHKIUi. [IpenensHbIi
nepexoy ot psga Oypre k unrerpary @ypwe. [IpeodpazoBanue Oypowe mist mpousBoaHou. [Ipeood-
pasoBanue Dypee.

21. KpuBosiMHelHbIE U IOBEPXHOCTHBIE MHTErpaJibl: VX cBoiicTBa 1 BbrunciieHne. [loBepxHOCT-
Hble nHTerpaisl. MIx cBoiictea u Beuucienue. Teopemsl I'aycca n CTokca B BEKTOPHOI 3aIIMCH.
I'eomeTpuyeckne 1 MEXaHUYECKNE MTPUIIOKEHNST KPUBOJIMHENHBIX U IOBEPXHOCTHBIX HHTETPAJIOB.

4.3.1. IlepeyeHb CeMHHAPCKHUX, MPAKTHYECKHUX 3aHATHI 1 J1a00paTOPHBIX padoT

Ne Ne paspena u | HaumeHoBaHue cemunapos, npak- | Tpy- OrneHovHbIe cpen- dopMupyeMble
/Tl | TEMBI IUCIU- | THYECKUX U JTaOOpaTOPHBIX paboT | moeM- CTBa KOMITIETCHIIUU
TUTHHBI (MO- KOCTh
INAIES) (gacsI)
1 2 3 4 5 6
1. Pasnen 1. DNIeMEHTHI TEOPUU MHOXKECTB, Be- 3 Pemrenue 3agad Ha OIIK-1
Tewma 1 IIECTBEHHBIE YHCIIA MPAKTHYECKUX 3aHs-




THUSIX, IPOBEPKa J0-
MarrHel paboThl

2. Paznen 1. Te- | Teopus npenenoB Pemienne 3amau | OIIK-1
Ma 2 12 Ha IIPaKTUYECKUX 3a-
HATUSX,  MPOBEpKa
JIoManTHe paboThl
3. Paznen 1. HenpepsiBHOCTD (hyHKITHIT Pemienne 3amau | OIIK-1
Tema 3 12 Ha MPAKTUICCKUX 3a-
HATUSX,  [POBEpKa
JIOManTHe paboThl
4, Pazmen 2. Te- | duddepeHmaibHoe HCAUCTICHUE Pemenne 3amau | OIIK-1
Mma 4 12 Ha IIPaKTUYECKUX 3a-
HATUSX,  [POBEpKa
JIOManTHe paboThI
5. Paznen 2. Te- | HeonpeneneHHbI HHTETpa Pemenune 3amau | OIIK-1
Mma 5 12 Ha IIPaKTUYECKUX 3a-
HATUSX,  TPOBEpKa
JTOMaINTHEeH paboTHI
6. Pazmen 2. Ompenenenublii wHTETpan Pruma- Pemenne 3amau | OIIK-1
Tema 6 Ha 12 Ha MPAKTUYCCKUX 3a-
HATUSX,  [POBEpKa
JTOMAINTHEeH paboTHI
7. Pasznen 3. DyYHKIIMU HECKOJBKUX IEepEeMEH- Pemenne 3amau | OIIK-1
Tema 7 HBIX 6 Ha IPAKTHYECKUX 3a-
HATUSX,  IPOBEpKa
JTOMaINTHEeH paboTHI
8. Pazmen 3. Ilpenen GyHKIIMU HECKOIBKHX Pemenune 3amau | OIIK-1
Tema 8 MePEeMEHHBIX 6 Ha MPAKTUYCCKUX 3a-
HATUSX,  MPOBEpKa
JTOMaNTHEeH paboTHI
9. Paznmen 3. HemnpepriBHOCTE (yHKIIH Pemenune 3amau | OIIK-1
Tema 9 HECKOJIBKUX MEePEMEHHBIX 6 Ha MPaKTUYCCKUX 3a-
HATUSX,  MPOBEpKa
JTOMAITHEH paboTHI
10. | Pazmen 4. [IpousBoanbie U auddepeHrab Pemenne 3amau | OIIK-1
Tema 10 (hyHKITMM MHOTUX MTEPEMEHHBIX: 6 Ha MPaKTUYCCKUX 3a-
HATUSX,  MPOBEpKa
JIoManTHe paboThl
11. | Pazmen 4. ®opmymna Teinopa Pemenue 3amau | OIIK-1
Tema 11 6 Ha IIPAKTUYECKUX 3a-
HATUSX,  TPOBEpKa
JIoManTHe# paboThI
12. | Pazmen 4. JlokanbHBIN PKCTPEMYM Pemenue 3amau | OIIK-1
Tema 12 Ha IPAKTUYECKUX 3a-
6 HATUSX,  MPOBEpKa
JIoMarTHe paboThl
13. | Pa3nmen 4. HesBuble GpyHxmn Pemenne 3amau | OIIK-1
Tema 13 6 Ha MPaKTUYECKHUX 3a-
HATHUSIX,  [POBEpKa
JIOMaITHe paboThl
14. | Paspen 5. JBoitHBIE M N-KpaTHbIC HUHTErpa- Pemenue 3agau | OIIK-1
Tema 14 JIbI 6 Ha MPaKTUYECKUX 3a-
HATUSIX,  [POBEpKa
JIOMaITHe# paboThl
15. | Pa3pgen 5. KpuBonuHneiiHple U NOBEPXHOCT- 6 Pemenue 3agau | OIIK-1




Tema 15 HBIE UHTErPaJIbl Ha MPAKTUYECKUX 3a-
HATHAX,  IPOBEpKa
JTOMaINTHEeH paboTHI
16. | Pazmen 5. WHrerpanel, 3aBUcsIIME OT mapa- Pemenne 3amau | OIIK-1
Tema 16 MeTpa 6 Ha MPaKTUYECKUX 3a-
HATHAX,  IPOBEpKa
JTOMAINTHEeH paboTHI
17. | Pazmen 6. CX0oIMMOCTh U CyMMa YHCIIOBOTO Pemenue 3amau | OIIK-1
Tema 17 psna. Kpurepuii Komm. Heobxo- Ha IPAKTUYECKUX 3a-
IUMOE  YCJIOBHE  CXOAHWMOCTH. HATHAX,  IPOBEpKa
PacxonuMocTh rapMOHHUYECKOIO JIOMAaITHEH pabOThI
pana. IIpusHaku cXo0quMOCTH 3Ha-
KOIOJIOXKUTENBHBIX PSIIOB: CpaB- 9
venwns, Komm, /lamambepa. Mate-
rpanbHbi npu3Hak Kommn. 0606-
IEHHBIM TapMOHUYECKUU  PsIA.
Teopema JleliOHWMIIA O CXOIMMO-
CTH 3HAKOIIEPEMEHHBIX PSJIOB.
18. | Pa3pen 6. OyHKIIMOHAIBHEIE psasl PaBHO- Pemenne 3amau | OIIK-1
Tema 18 MepHasi CXOAUMOCTb U KPHUTEpUi Ha MPAaKTUYECKUX 3a-
Komm. ITounenHoe uHTErpupoBa- 9 HATUSIX,  MPOBEpKa
HHe ®  JUuQdepeHIupoBaHne JIoMarTHe paboThl
(YHKIMOHAIBHBIX PSIIOB.
19. | Pa3pen 6. Panuyc cxogumoctu. Teopema Pemenue 3agau | OIIK-1
Tema 19 Abens. opmyna Komm - Anmama- Ha MPaKTUYECKUX 3a-
pa. llouwreHHoe HHTETpUpPOBaHHE HATHSIX,  TMIPOBEpKa
u auddepeHIUpoBaHNE CTENECH- 9 JOMaIlHeH padoThI
HBIX DPAOOB. Paznoxenue B pan
Teitmopa smeMeHTapHBIX (yHK-
i, o0nacte cxoaumoctu. [Ipu-
JIOKEHUSI PSIOB.
20. | Pa3zmen 6. Paznoxxenne QyHKINH B TPUTOHO- Pemenne 3amau | OIIK-1
Tema 20 METPUYECKUI pan Dypee. Ha MPaKTUYECKUX 3a-
Kommnekcnass ¢opma psima Dy- 12 HATUAX,  IIPOBEPKA
pre, HaxoxaeHue KodhduimeH- JIOManHe paboTh
ToB psaja. Marerpan @ypre.
21. | Pa3men 6. KpuBonuHeitHble W TOBEPXHOCT- Pemenne 3amau | OIIK-1
Tema 21 Hble MHTerpansl Mx cBoiicTBa U Ha MPaKTUYECKUX 3a-
BBIYHCIICHUE. 9 HATHAX,  IPOBEpKa
JTOMAITHEeH paboThI

4.3.2 Ilepevyennb TeM (BONPOCOB), BLIHOCMMbBIX Ha
paMKax caMOCTOSITeJIbHOH PadoThl

CAaMOCTOATEC/IBbHOEC U3YUCHHUE CTYACHTAMHU B

nomaiiHeit pado- | temam 1-3

ThI

OCHOBHOI M JOMOJI-

HUTEIILHOM JIUTCpAa-

Ne Tema Bun camo- 3amaHue Pexomennyemas nmu- | KonmuecTBo
HET CTOSITEJIbHOM pa- Teparypa JacoB
0OTEI
Temsr 1-3 Pentenue 3agad | 30 3agad no | Mctounuku u3 43




Temsr 4-6 Pemienne 3amau | 40 3agau 1o | Typhl IO T€Me Mpak- 50
JoMaIrHe pabo- | Temam 4-6
TBI

THYECCKHUX SaHﬂTHﬁ;

Temsr 7-9 Pentenue 3amay | 15 3agad  mo ObpasosarelbHble 30
JomaiiHeit pado- | remam 7-9 peCypcehl,  O-CTyII-
ThI HBIE II0 JIOTUHY U [1a-

Temsr 10-13 | Pemrenne 3amad | 20 3amau 1o 30

. 0JII0, IPEeJoCTaB-
JoMarnrHe pabo- | temam 10-12 p p

TBI nseMbiM  HayuHnoit

Tewmbl 14-16 | Pemienne 3amau | 20 3amau  mo | 6ubiamnorexoin UI'Y. 30
JnomMaiHei pabo- | temam 14-16
TBI

Temspr 17-19 | Bueaynutopnas, | 10 3amaud mo 20

peleHue 3ana4y teMam 17-19

Temnr 20-21 Bneaynurtopnas, |2 3agaud 1O 24
peleHne 3ama4q teme 21, mony-
YUTh
KOMILJIEKCHYO
dopmy  psna
Dypbe

4.4. MeToan4yeckne yKa3aHusl M0 OPraHU3alUuu CAMOCTOSITEIbHOM PadoThI CTYIEHTOB

Jlis 3akperuieHus: MaTepuana, pacCCMOTPEHHOTO Ha JISKIMSIX U MPAKTUYECKUX 3aHATHIX, CTyIEHTaM
NpeUIaraloTcsl 3aJauu Mo u3ydaeMbiM paszenam. OLeHKa CaMOCTOATENbHOW paboThl CTYICHTOB
MIPOBOAMTCSA B BUJIE TIPOBEPKH JIOMAIIHEN pabOThI M YCTHOTO 3a4eTa.

4.5. IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

Y4eOHBIM IJIAHOM HAITMCAHKE KYPCOBBIX paboT (MMPOEKTOB) HE MPEAYCMOTPEHO.

V. YueOHo-MeToAuYecKOe U MHGOPMAIIMOHHOE o0ecTiedeHne TUCIUTTIHHBI

a) OCHOBHAS JIUTEpaTypa

1.

Ouxrtenronsl, .M. Kypc nuddepennmansnoro n unrerpansHoro ucuucienus [Tekct] : yue0.
JUIS CTyA. GU3. 1 MEXaHUKO-MaTemarud. crell. By30B: B 3 T. / I. M. ®uxrenronsi. - §-¢ uza. - M.
: @uszmatimt, 2006 - . - 22 cm.

T.1. - 679 c. : rpad. - And. ykas.: c. 671-679. - ISBN 5-9221-0436-5 : 185.00 p.(97)
®uxrtenronsll, .M. OcHoBBl MaTemarnueckoro ananuza. B 2-x 1. Tom 1 [DnexkTpoHHBIN pe-
cypc]: yueObnuk. — OnektpoH. gan. — CII6.: Jlawp, 2015. — 441 c. — Pexum poctyma:
http://e.lanbook.com/books/element.php?pll _id=65055. HeorpanuueHHbI# 10CTYyTI.

bateirun, B. B. C60opHUK 33734 1O 3JIEKTPOJIMHAMUKE U CHELHUAIbHONW TEOPHUH OTHOCUTEIBHO-
cti [Tekcrt] : yue6. mocobue / B. B. barbirun, W. H. TonTeirus. - 4-e usn., nepepad. - CII6. ; M.
; Kpacunonap : Jlanb, 2010. - 473 c. - ISBN 978-5-8114-0921-1 (45)

JAONOJIHUTEIbHAS JINTEPaTypa

l.

2.

Hemunosuu b.IT. COopHHK 3a1a4 ¥ ynpakHEHHUH 1Mo mMateMaTnyeckoMy aHanuzy / B.I1. Jlemu-
noBud. — 14-e m3a.,ucmp. - M. : Uzn-Bo MI'Y, 1998. - 624 c. (51)

Tep-KpukxopoB A.M. Kypc maremarndeckoro ananuza / A.M. Tep-Kpuxopos, M.1. 11laOyHuH.
— M.: ®usmatiut, 1988.

OcHoBbl MaTeMaTHueckoro ananusa [Tekct]: yue6.misa crya.dus.cnen.u cren."[Ipukin.mMaTtema-
tuka":B 2-X 4. / B.A.Wawun, 3.1 ITo3Hsk. - M. : @usmaraut. Y.1. - 2001. - 648 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

4. OcHoBbl MaTemaru4deckoro anamusa [Tekct]: yue6.ms cryn.dus.cnen.u cren."Tlpuki.MaTema-
tuka":B 2-X 4. / B.A.Wawun, 3.1 I1o3Hsk. - M. : @usmariaut. Y.2. - 2001. - 464 c. (9)

5. Pymun, Y. OcHoBBI MaTeMaTHueckoro ananmusa [Tekcr] : yueOHOe mocodue / Y. Pynun; Ilep. ¢
anrn. B.I1. XaBuna. - 3-e usn., crep. - CII6. : Jlans, 2002, 2004. - 319 ¢, 320 c. - ISBN 5-8114-
0443-3 (11)

6. VY. Pymur OCHOBBI MaTeMaTH4ecKoro ananusa. M.: Mup, 2002, 2004. (11)

7. Wnpun B.A. Marematuyeckuii ananus / B.A. Mneun, B.A. Cagosanunii, bia. X. Cennos. — 1979.
=720 c.

8. Bepmant, A.®. Kparkuii Kypc MaTeMaTHYECKOrO aHanm3a [DIEKTPOHHBIA pecypc] : yueOHOe
nocobue / A.®. bepmant, U.I'. ApamanoBuu. — DnektpoH. gaH. — CII6. : Jlans, 2010. — 736
¢. — Pexwum nocrymna: http://e.lanbook.com/books/element.php?pll id=2660 — 3ari. ¢ skpaHa.

9. Kaprames, A.Il. MaremaTuueckuii ananu3 [DIeKTpoHHBINA pecypc] : yueOHoe mocodue / ATl
Kaprames, b.JI. PoxnectBenckuii. — DnextpoH. nan. — CII0. : Jlans, 2007. — 448 c. — Pe-
®uM noctymna: http://e.lanbook.com/books/element.php?pll_id=178.

10. Kynpssues, JI. JI. Kypc matemarndeckoro anaiausa / JI. 1. KyapsBues. - 6-¢ usf., crep. - M. :
Hpoda, 2006. T.1 : IuddepenmaibHoe 1 UHTETPATLHOE HUCYUCICHUS (DYHKIIUH OIHOW Tepe-
MeHHOH. - 2006. - 703 c. - ISBN 5-358-00354-1. (1)

11. Kyapssues, JI. /1. Kypc maremarnyeckoro ananusa / JI. JI. KynpsBues. - 5-¢ u3g., nepepad. u
mgor. - M. : Jlpoda, 2004. - T.2 : Panel. IuddepenunanbHoe U MHTErpaibHOE MCUUCICHHS
byHKIMI MHOTHX TIepeMeHHBIX. - 2004. - 720 c. - ISBN 5-7107-5003-4 (1)

12. Bynak, 5.M. Kpatubie unrerpanst u pssl [Tekcr]: yue6.wis crya.¢pus.u ¢hus.-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) nepuoANYECKUEe U3JAHUS - HET .

B) CIHCOK aBTOPCKHX METOJUYECKUX Pa3pabOTOK - HET.

F) 0a3bI JAHHbIX, uH([)opMaunonﬂo-cnpaBqume U NMNOUCKOBbBIC CUCTEMBbI

http://library.isu.ru/ - Hayunas oubnuorexa UI'Y;

O0pa3oBareybHbIC PEeCypChl, JOCTYITHBIC 110 JIOTHHY M TapOJIio, MpeaoctasiseMbiM HaydHoit
oubnuorekoit UT'Y:

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

e http://e.lanbook.com - ObC «M3natenbcTBo «JlaHby;

e http://rucont.ru - OBC «PykoHT» - MexoTpacieBas HayuyHas OHWOIMOTEKa, conaepiKaias
onu(ppoBaHHBIC KHUTH, MMEPHOANYCCKHE M3IaHUS U OTIC/IbHBIC CTAThbH 1O BCEM OTPACIsiM
3HAHW, a TAKXKE ayu0-, BUIEO-, MyJIbTUMEIUA COPT U MHOTOE JIPYTOE;

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

VI. MarepuajibHO-TeXHHYECKOe o0ecredeHnue TUCUUIIMHBI

Jlnst IpoBeIeHUs 3aHATUH JISKIIMOHHOTO TUIIA B KAYECTBE JIEMOHCTPAIIMIOHHOTO 000pYA0BaHHS
UCIIONb3yeTCsl MenoBas Jocka. HarmsaHocTe obecrneunBaeTcss IMyTeM H300pakeHUsl CXeM, Aua-
rpamm u popmyi ¢ momouibio Mena. Vcnosiap3oBanue ri100anbHOM KOMIIBIOTEPHOM CETH MO3BOJISET
o0ecrneunTh TOCTyMHOCTh VIHTepHET-pecypcoB M pealn30BaTh CAMOCTOSTEIbHYIO padoTy CTyAEH-
TOB. Ha jekuusax MOryT HUCIOJIB30BaTbCA MYJIbTUMEIUNHBIE CPEACTBA: IIPOEKTOP, NEPEHOCHOU
9KpaH, HOyTOyK. Ha dakynbrere nMeeTcs KOMIbIOTEpU3UPOBaHHAs ayJUTOPUs, NPEIHA3HAYEHHAs
JUISL CAMOCTOSITENIbHOW pabOThl, C HEOTPAHUYEHHBIM OCTYIIOM B MHTEpHET.

Marepuansl: yueOHO-METOAMUECKUE TOCOOMSI, KOHTPOJIbHBIC 3a/1aHuUs 171 Ay AUTOPHON U CaMo-
CTOSATENIbHOU PabOThI CTYZCHTOB.


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://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%B4%D1%80%D1%8F%D0%B2%D1%86%D0%B5%D0%B2%2C%20%D0%9B%D0%B5%D0%B2%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%B4%D1%80%D1%8F%D0%B2%D1%86%D0%B5%D0%B2%2C%20%D0%9B%D0%B5%D0%B2%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%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

VII. O6pa3oBaTte/ibHbIE TEXHOJOTHUN:

33}13‘11/1 H3JI0KCHUA U U3YUYCHUS AVCHUIIMHBI PCATIM3YIOTCA B CICAYIOIIUX (bopMax JACATCIIBHO-

CTH:
°

JICKINH, HALICJICHHBIC HAa ITOJYUYCHUC HCO6XOHHMOﬁ HH(bOpMaL[I/II/I, H €C UCIIOJIb30BAHUC TTPU
PCUICHUHU IMMPAKTHUYCCKUX 3a/1a4;

MPAKTUYCCKUC 3aHATHA, HAIIPABJIICHHBIC Ha AKTUBHU3AIHUIO MMO3HaBaTCIILHOM ACATCIIBHOCTH
CTYACHTOB U HpI/IO6peTeHI/I$[ HWMU HAaBBIKOB PCIICHHUA MMPAKTUYCCKUX U l'[p06J'IeMHI>IX 3aJa4,
KOHCYJbTAallUU —CKCHCACIIBHO I BCEX JKEJTAOMMNUX CTYACHTOB,

CaMOCTOATCIIbHAA BHECAY JUTOPHAA pa60Ta HaIlpaBJICHA Ha HpI/IO6p€TeHI/Ie HaBBIKOB CaMOCTO-
ATCIBHOI'0 pCIICHUSA 3a4a4 MO0 TUCHHUILINHE,

TeKYHII/Iﬁ KOHTPOJIb 3a ACATCIIBHOCTBIO CTYACHTOB OCYIICCTBIIACTCA Ha JICKIIMOHHBIX H
MPAKTUYCCKUX 3aHATUAX B XOAC CAMOCTOATCIIbHOTO PCUICHUA 3aaa4, B TOM YHUCJIC Y DTOCKHU.

VIII. OneHo4yHbIe MATEPHAJIBI VIS TEKYLEro KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu

CDOHI[ OIICHOYHBIX CPEACTB IIPEACTABIICH B IIPUITIOKCHUH.

8.1. OneHo4ynbie cpeacTBA IS BXOJHOI0 KOHTPOJIsI (KOHTPOJIbHasi padoTa)

2
1) Pemmuts ypaBHEHHE: [ l4/az_ 9a711/2 + al/_24+3‘f/12] =1
2a —3a” a —-a
sin 2«
2) Jloka3aTh TOXKIAECCTBO: 1+ cos2a ga

3) PemmuTh HepaBeHCTBO: 2x +3 < 4x

4) Toctpouth rpaduk GyHKIUU: Y =

x—1

5) Pewmts ypaBHeHue: Sin3x —7sinx=0

6) Iloctpouts rpadux pynkimm: v =2—- 1-x

7) Pemmth cucTeMy ypaBHEHHIA: y(x )+ Z)

T
14
fx+y+z)=28

x(x4y+z)

8.2. OneHo4HbIe cpeacTBAa TEKYIEro KOHTPOJIA.

Ne Bun kontposns KonTponupyembie TeMbl Komnerenmuu, kommo-
m\ (paznensl) HEHTBI KOTOPBIX
n KOHTPOJIUPYIOTCS

1} KoJIITOKBUYM Tewmsl 1 - 4 OIIK-1

2| koHTpoOJIbHAs paboTa 1 Tema 5 OIIK-1

3l koHTpOJIBbHASA paboTa 2 Tems1 6 - 13 OIIK-1

4, KoHTpOJIbHAS paboTa 3 Temsl 14-16 OIIK-1




5 IIpoBepka pewieHuii 3a1a4 Tema 17 OIIK-1

6, koHTponbHast pabora 4, mpomepka | Tema 18 OIIK-1
pelIeHni 3a1a4

7, koHTponbHas pabora 5, mposepka | Tema 19 OIIK-1
pelieHuit 3aaay, cobeceoBaHHUE IO
TeEME

8 mpoBepka perieHuii 3a1a4 Tema 18 OIIK-1

9. koHTpONIbHAsT pabota 6, mpoBepka | Tema 21 OIIK-1
peLIeHni 3a1a4

Bonpocs! s kookBuyma Nel:

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

DneMeHThl Teopur MHOXecTB (MHOKeCTBa, onepaluy HaJl MHOXKECTBaMU, ajaredpa MHOXKECTB,
OtoOpakenue. Koneunsle 1 O€CKOHEUHBIE MHOXECTBAa, MOIIIHOCTh MHOXeECTBa). BemiecTBen-
HBbIE YMCIIa U MX CBOWCTBa (MpeacTaBlieHUe UX Apobsimu, Teopema Jlenekunna, apudpmernye-
CKHE JAeHCTBHS)

[TocnenoBaTenbHOCTH BEIIECTBEHHBIX YMCEN, apuMeTHIecKue onepalny Hajl Mocae10BaTelb-
HOCTSIMHU.

OrpaHu4eHHbIe, HEOTpaHUYEHHBIE, OECKOHEUHO MaJjble, 0ECKOHEUHO OOJbIINE MOCIeI0BaATENb-
HocTH. CBOMCTBa OECKOHEYHO MaJIbIX MOCIEI0BATEIHHOCTEH

Cxopnsuiuecs: ocae10BaTEIbHOCTH U UX cBoiicTBa. OmnpeneneHus mpesena mocieoBaTenbHo-
cren

MOHOTOHHBIE TTOCNEA0BATEIHLHOCTH, TEOPEMA O Tpe/ie]ie MOHOTOHHON U OTpaHWYeHHOH MocIe-
JIOBAaTEIbHOCTH, IPUMEPHI IOCIIEA0BATENBHOCTEN C TAKUMHU CBOMCTBaMH.

[IpenenpHast Touka. BepxHuii (HWKHUIN) Tpenen mocienoBarenbHocTU. Teopema bonbliano —
Beiiepmrpacca

Kpurepuii Komm cxogumocT nociaea0BaTeIbHOCTH

Omnpenenenus npenena Gyukmwmii mo ['eitHe u mo Ko, DKBUBaIEHTHOCTE ONPEICICHUH
ApudmeTrnueckue aelcTBUA ¢ Tpenenamu. J[Ba 3amevarenbHbIx npenena. Kpurepuit Ko cy-
IIECTBOBAHUS Ipeiena (PyHKINH.

beckoneuno manbie u 6eckoHeuHO Oonbinue GyHKIMUA. CpaBHEHHE OECKOHEYHO MajbIX (yHK-
1107078

[TonsiTe HeMpepBHIBHOCTH (QYHKIUU. ApHU(PMETHUECKHE ONEpallui C HEMPEPHIBHBIMU (DYHKIIHS -
Mu. CBOHCTBa MOHOTOHHBIX (DYHKITHIA, HEIPEPHIBHOCTh 0OPATHOM (HYHKITHH.

CsaoticTBa aneMeHTapHbIX GyHKIUN. Touku pa3peiBa PyHKIMIA U UX KIacCUPUKALIUS.

Teopema bombrano-Komm [ (mpoxokneHne HeNmpepbIBHOW (YHKIMU udepe3 Hynb). Teopema
bonbuano - Komm I (mpoxoskaeHue HempepbIBHOM (QYHKIMM Yepe3 JF000€ MPOMEKYTOUHOE
3HAUYCHHUE).

Teopema Beiiepmrpacca I (orpannyeHHOCTh HETIPEPHIBHOW (YHKIIMU Ha cerMeHTe). Teopema
Beiiepmrpacca Il (nocTnkeHne HeNpepbIBHON (DYHKIIMH CBOMX TOYHBIX TPaHEH ).

PaBHOMepHas HenpeprIBHOCTH GYHKINH, TeopeMa KanTtopa.

[Tonsitue mpousBonHoii. [lonstue nudpdepenupyemoctn GyHKIMU, TUPHEPEHIIPYEMOCTh H
HenpepbrIBHOCTh. [lonsitue nuddepennumana, reomerpudeckuii cmoici. uddepenurpoanue
CJI0HOU M 00paTHOM PyHKIIMH.

[TpousBoaubie U AU QepeHInanbl BEICIIUX MOPIKOB.

Jlemma JlapOy (Bo3pactanue (yobiBanue) pynkmmn), Teopema depma (JTOKAIBHBIN 3KCTPEMYM).
Teopema Posst (0 HyJie TPOU3BOAHOM).

®opmyna koHeuHbIX npupamnieHnit (popmyna Jlarpanxka). O6oOmenHas Gopmyna KOHEUHBIX
npupamenuit (hopmyna Komm).

PackpoiTie HeonpeneneHHocTel (nmpaBuiio Jlomurans).

®opmyna Teitnopa.




22. Uccnenosanue rpaduka ¢yHkiuid. OTbICKaHHE CTallMOHAPHBIX TOYEK. BhImykiiocTh rpaduka
¢byuxun. Touku neperu6a. [loctpoenue rpaduka QyHKIUH.

JleMOHCTPallMOHHBbIH BAPHUAHT KOHTPOJbHOM padoTsl Nel
BeruncnuTs MHTErpabl:
2
x x+3
1. I dx 2. I dx

x+2 x+2
2x

3. Ief+1dx 4, _[xez"dx
x—1 X
d d
ST e @6 ] s ®
7. [sin® 2xdx 8. jln4xdx
X
9. I3x2+33>/2x_5_1dx 10. [In@x +2)dox

X
JleMOHCTPAIIMOHHBIA BAPHAHT KOHTPOJIbHOH padoThI Ne2

BBILII/ICJ-H/ITB HHTCTPaJIbl:
In2

1. J‘xefxdx 2. %Isin x’dx

0
4 &
. dx
3. “sm x‘dx 4., J'—z
X
0 1
HccnenoBath CXOAMMOCTh UHTETPATIOB

dx

5 * dx 6 j x
CoInx ’ 0x2—4
7. d’u;u =In(x + y)

8. x* +2xy—y® =1, natimu y', y
X ) 2, .2
9. max(z=—+=); x +y =1
@ =5t y

10. u=x>+y° +z> +2x+4y—6z

JleMOHCTPAallMOHHBIH BAPHAHT KOHTPOJILHOMH padoThl Ne3

1. Berancuts f'(X), ecomm f(x) = _[(Sx+ V) tg ydy
St

©

2. B unTerpaine _[dxfdyff (x,y,2)dz miepeiTH K CIeayIoIIell CuCTeMe KOOPIUHAT:
0 0 0

x=arsin’ @cos’ ¢
y =brsin’@sin’ ¢

z=crcos> 0

2
3. Brunciuts: J(x +2y)dxdy rpe Q:y=x,6y=x,x=3

Sz

2 5
4. BBIYUCIIUTB: J' sin® fcos? ¢ df
2z

Bpruncinth KpUBOJMHEITHBIE MHTETPAJIbI:



5 j(2x+ V)dl

rae L — KOHTyp TpeyroidbHuKa moctpoeHHoro Ha Toukax O (0;0), A (0;-1), B (1;0)

6. I (=Y det(x+)°d7  pne |~ nomanas OAB: O (0:0), A (2;0), B (4:2)
(2,5)

7. | =230 +3)dx+(y* =227y + 3)dy
((®)]

8. Haiitu 00beM Tena, OrpaHMYeHHOro TIOBEPXHOCTAMHU: x° +y* =9z, z=9

JleMOHCTPallMOHHBIH BAPHAHT KOHTPOJILHOM padoThl Ned

3anaun u3 cObopuuka Jlemunosuu b.II. COopHuK 3amau M ynpaKHEHUH MO MaTeMaTH4YECKOMY
ananuzy / b.I1. lemunoBuu. — 14-e uzn.,ucnp. - M. : U3n-Bo MI'Y, 1998. - 624 c:
NeNe 2548, 2554, 2560, 2568, 2573

JleMOHCTPALMOHHBI BAPDHAHT KOHTPOJIbHOI PadoThI NeS

3anaun u3 cOopuuka JemunoBuu b.II. COopHuKk 3amady M ymnpaKHEHUH MO MaTeMaTHYEeCKOMY
ananuzy / B.I1. lemunoBuu. — 14-e uzn.ucmp. - M. : U3n-Bo MI'Y, 1998. - 624 c]:
NeNe 2619, 2662, 2664, 2666.1, 2677

JleMOHCTPAallMOHHBIH BAPHAHT KOHTPOJILHOM padoThl Ne6

I/IBBCCTHO, 4TO IJId BCEX CXOAAIINXCS YUCIIOBBIX pAI0B Zan BBIIIOJIHSCTCS yCIIOBUE 4, -0
npu n— 0. Kakoit u3 HIKENPUBEICHHBIX PSJIOB SBISCTCS PACXOASIIIUMCS?

2
n n
A. — B. —
2" n!
. . . "
n
2. JlokaszaTh CXOAUMOCTSH psijia 22_” ¢ moMoIIkio ipru3Haka [lanambepa, B KOTOPOM HCCIIEAyeTCs
an+l
aﬂ
npeaen . Perienue 3anucars.
3. q)YHKHI/IOHaJ'H)HI)IC PAABI MOKHO MOYJICHHO MHTETPUPOBATHL €CJIM OHU
A. cxopmsTcs B. paBHOMEpPHO CXOIATCS
C. abCOJIFOTHO CXOISATCS D. ycnoBHO cXomsTCs
4. ®opmya Kormm-Anamapa st paanyca CXOIAMOCTH CTETICHHOTO psia Z ¢,x" umeer Buz
—
A \/Cn Cn+1
B cll
c, 1

C. cn+1 D. ’\z/cin

1
5. Haiitu pagnyc CXOIUMOCTH psiaa Zz_nx" . Pemenue 3anucars.

3anuinte OyKBbI, COOTBETCTBYIOIIME MPaBUIIbHBIM hopmynupoBkam TeopeM ['aycca u Ctokca co-
OTBETCTBEHHO.




4 A
ds=§ Ad1 ds
L div
rot Adv= ﬂ
| 5
s If
A. 4
B.
A A
di dv=[ Ads
rot N
[[Ad3=6 div
P ]
C. 4
D.

3agauu u3 coopruka Jlemunouu b.I1. COOpHUK 3a7a4 M yIpaKHEHUH MO MAaTEMaTHYECKOMY
ananu3y / B.I1. JlemunoBuu. — 14-e uzn.,ucmp. - M. : Uzn-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. OueHouHbIE cpeACTBA AJIsl MPOMEKYTOYHOM ATTEeCTAIlUM.

Ne Bun xonTpons KonTponupyemslie Temsl (paze- Komnerenuuu, kommno-
m\n JIBI) HEHTBI KOTOPBIX KOHTPO-
JIUPYIOTCA
1.| ax3amen (I cemectp) Temspr 1 -5 OIIK-1
2.| ax3ameH (II cemectp) Temsl 6 -16 OIIK-1
3.| ax3amen (III cemectp) Tembr 17 -21 OIIK-1

IUIOMY KaK cpejiHee apu(MEeTHUSCKOe IO TPEM IK3aMEHaM 3a TPH CeMecTpa.

Htorosas oleHka 110 KypcCy «MaTeMaTHYeCKU aHaIu3» BBICTABIIACTCS B IMPHIIOKCHHUU K -

IIpumepHbIii NepedyeHb BONIPOCOB K 3k3amMeHy 3a I cemectp

1. DOnementsl Teopur MHOXKECTB (MHOXKeECTBa, ONEpaIMK HAJl MHOKECTBaAMH, alireOpa MHOYKECTB,
OrobOpaxenne. Koneunsie 1 O€CKOHEUHBIE MHOYKECTBA, MOIIIHOCTh MHOXECTBAa). BelecTBeH-
HbIC YHCJIa U UX CBOMCTBa (TpelcTaBlieHHe UX Opo0sMu, TeopeMa Jlenekuuaa, apupmMeruye-

CKHE JICHCTBHS)

ITocnemoBaTeIbHOCTH BEIISCTBEHHBIX YHUCCII, apI/I(l)MCTI/I‘ICCKI/IG Oorcpanru HaA IMOCICA0BATCIIb-

HOCTsAMMU.

OrpaHnyeHHbIe, HEOTPAaHUYCHHBIE, OECKOHEYHO MaJible, 0ECKOHEYHO OOJIBIINE MMOCIET0BATEIb-
HocTU. CBOMCTBA OECKOHEYHO MaJIbIX MOCIIE0BATEIbHOCTEN




4. Cxopgmuecs MOCIEI0BAaTENIBHOCTH U MX cBOMcTBA. Onpenenenus npeaena MmociaeqoBaTeabHO-
CTeH

5. MOHOTOHHBIE MOCIIEN0BATEIBHOCTH, TEOPEMA O IPEJEIE MOHOTOHHOM M OIpaHUYEHHOM Iocie-
JOBATEIbHOCTH, IPUMEPHI OCIIEA0BATEIBHOCTEN C TAKUMHU CBOMCTBaAMH.

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

7. Kpurepuit Komm cxoauMocTi nocie10BaTeIbHOCTH

8. Ompenenenus npenena Gynkiuii mo ['eiine n mo Komm. DKBUBaJICHTHOCTH ONpeICTICHUI

9. Apudmernueckue neiicTBus ¢ npeaenamu. IBa 3amedatensHbix npenena. Kpurepuii Komm cy-
[IECTBOBAHUS Ipeiena (PyHKINH.

10. beckoneyHo mainble U OeckoHeUHO Oosbive ¢pyHKuuu. CpaBHEHHE OECKOHEUYHO ManbIX (yHK-
1005058

11. IToHsiTHE HEPEPHIBHOCTH (PYHKUMHU. Apu(METHUECKIE ONEPALUU C HENPEPHIBHBIMU (DYHKITHS -
Mu. CBoiicTBa MOHOTOHHBIX (DYHKIIMH, HEPEPHIBHOCTH OOPAaTHON (PyHKIINH.

12. CpoiicTBa snemeHTapHbIX GyHKIUNA. Touku pa3peiBa GYyHKIMNA U UX KJIaCCHPUKAIIUS.

13. Teopema bombrano-Kommu 1 (mpoxoskneHue HempepblBHOW (GyHKIMH 4epe3 HyJb). Teopema
bonbrano - Komm II (mpoxoxaeHue HempepblBHOW (DYHKIMM depe3 Jiio0oe MPOMEKYTOUHOE
3HAYCHHUE).

14. Teopema Belieputpacca I (orpaHM4eHHOCTh HENPEPBHIBHOM (DYHKIIMU Ha cerMeHTe). Teopema
Beiiepmirpacca Il (moctuxenne HenmpepblBHON (DYHKIIUU CBOUX TOYHBIX IPaHEN).

15. PaBHOMepHast HeNpephIBHOCTH (hyHKIMH, Teopema Kanropa.

16. [lonstue mpousBogHoil. [lonarue nuddepenumpyemoctu GpyHKuu, TupdHepeHIUPYEMOCTh U
HenpepbIBHOCTH. [lonsaTne nuddepennnana, reomerpuueckuii cmuica. duddepenuupoanue
CJI0HOU M 00paTHOM PyHKIIMHA.

17. IlpousBoaHbIe U JU(HEepeHIINAIbI BBICIIUX TOPSIKOB.

18. Jlemma [lapOy (Bo3pactanue (yobiBanue) pynkuun), Teopema depma (J0KaJIbHBIN 3KCTPEMYM).
Teopema Posuist (0 Hyse mpOU3BOIHOMN).

19. ®opmyna koHeuHbx mpupanieHui (dhopmyna Jlarpanmxka). O6o0meHHas GopMyna KOHEUHBIX
npupanienuit (popmyna Komm).

20. PackpsiTie HeomnpeneneHHocTel (mpasuia Jlonurarns).

21. ®opmymna Teinopa.

22. UccnenoBanue rpaduka QyHkuuii. OThICKaHHE CTAllMOHAPHBIX TOYEK. BhIMykiocTh rpaduka
¢yukuuu. Toukn neperun6a. [loctpoenue rpaduka GyHKIUH.

23. Ilousartue nepBooOpa3HOi PyHKINU.

24. OcHoOBHBIE METOABI MHTEIpUpPOBaHUs: VHTErpupoBaHue 3aMeHON nepeMeHHbIX. MHTerpupoBa-
HUE 10 YaCTSM.

25. OcHOBHbIE METO/IbI HHTErpUpOBaHUs VIHTerpupoBaHue paliMoHaIbHON (QYHKINH.

26. OcHOBHBIE METO/IBI HHTETpUpOBaHus VIHTErprupoBaHne HPPALMOHAIBHBIX BBIPAKEHUN.

27. OnpenenenHsblil nHTErpan Pumana: onpeneneHne MHTErpaia, UHTErPUPYEMOCTb

28. Cymwmsbl JlapOy u ux cBOiicTBa.

29. YcnoBust MFHTETpUPYEMOCTH, KJIACChl HHTETPUPYEMBIX (DYHKITHA.

30. CpoiicTBa ONpEAEIECHHOTO0 HHTErpalia.

31. Teopembl 0 cpeTHEM, OLICHKHA MHTErPAJIOB.

32. OnpeneneHHblil UHTErpai Kak GyHKIUS BEPXHETO Mpeena.

33. ®opmyna HeroTona-JIeliOHuIA.

34. Unrerpan Ctunteeca

JleMOHCTPAallMOHHBIH BAPHAHT 3K3aMeHallMOHHOro Ouiiera K 3a I cemecTp
2
X" =3x+2

1) Iloctpouts rpadux cinemyrouiel GyHkuuu: y =In——-; 1
X+



3
2) BoruncnuTh HeOnpeIeIeHHbII HHTerpa: J' x2 Inxdx

3) Cxopsimmuecst MOCIeI0BaTeIbHOCTH M UX CBoOMCTBA. OmpeneneHus mpenena mociaeaoBaTeNIbHO-
cTen

IIpumepHbIii nepedyeHb BONPOCOB K 3k3amMeny 3a Il cemecTp

1. HecoOcTBeHHBIE UHTETPAIbI, TOHATUE TJTABHOTO 3HAYCHHUS.

2. IlpusHaku cXoIMMOCTH HECOOCTBEHHBIX MHTErpasoB. [Ipusnak cpaBHenus. [Ipusnak upuxie-
Abens.

3. n- MepHoe apudmMeTHuecKoe (IBKIMIOBO) MPOCTPAHCTBO. MHOXKECTBAa TOYEK 3BKJIMJIOBA IMPO-
CTpaHCTBa (OTKPBITHIM W 3aMKHYTBIN IIAphl, BHYyTPEHHUE U BHEIIHHE TOYKU, TIOHATHE E-OKPECTHO-
CTH).

4. llonstne (GyHKUMH HECKOJNBKHX MepeMeHHBbIX. O0macTb ompeneneHuss U 001acTh 3HAUCHHM
(GYHKIIMN HECKOJIBKUX ITEPEMEHHbIX.

5. Tlpenen pyHKIMU HECKOIBKUX MEPEMEHHBIX.

6. IlocnenoBaTenbHOCTh TOYEK N-MEPHOTO MpocTpaHcTBa. TeopeMa boinbiiano-Beiiepuirpacca.

7. IloHAtHe mpenena U NOBTOPHBIX IpeneaoB. TeopeMa 0 paBeHCTBE IBOMHOIO U IIOBTOPHBIX IIpe-
JIEJIOB B cily4ae (PyHKUUU ABYX MEpEMEHHBIX.

8. HemnpeprplBHOCTh (PYHKIIMM HECKOJBKHX MepeMeHHbIX. OCHOBHBIE CBOICTBAa HENPEPHIBHBIX
GyHKIMI MHOTHX IIepeMEHHBIX. ApudMeTndecKue onepanuy ¢ HenpepbIBHBIMU (QYHKIIHSIMH.

9. Teopema 06 ycTOMYMBOCTHU 3HaKa HEMPEPHIBHON (DYHKIIHH.

10. Teopema 0 IPOXOKAEHUN HEMPEPHIBHON (DYHKIMH Yepes3 JT000e MPOMEKYyTOUYHOE 3HAUCHUE.

11. OrpannueHHOCTH (PYHKIMH, HEIPEPHIBHON HAa 3aMKHYTOM OTPaHUYEHHOM MHOKECTBE.

12. Jloctwkenue (pyHKIMEH, HEMPEPHIBHON HA 3aMKHYTOM OIPAaHMYEHHOM MHOECTBE CBOUX TOY-
HBIX I'PaHEH.

13. IlonsTne paBHOMEpHOU HenpepbIBHOCTH (GyHKIMH. Teopema Kanropa.

14. IIpousBoansie u nuddepenuansl GyHKIME MHOTHX TEPEMEHHBIX.

15. IlonsiTHE YaCTHOM MTPOU3BOAHON (PYHKITMU HECKOJIBKHUX MEPEMEHHBIX.

16. IuddepenunupyeMocTs GYyHKIUU MHOTUX NTEPEMEHHBIX.

17. I'eoMeTpudecKkuid CMBICH yCaoBUS UG depeHITPYyeMOCTH (QYHKITMHU IBYX IEPEMEHHBIX.

18. Iuddepennunan GyHKIMH MHOTHX TEPEMEHHBIX.

19. Teopema Ditsiepa 06 OAHOPOAHBIX (PYHKITHSX.

20. MuBapuanTHOCTh (OpMBI IepBoro AuddepeHmnuana.

21. [Tpou3BoaHas o HampasiieHuto. [ paaueHtT.

22. IlpousBoanslie U AudQepeHInanbl BHICIINAX MOPSAIKOB.

23. Teopema 0 paBeHCTBE CMEIIAHHBIX TPOU3BOIHBIX.

24. ®opmyna Teiinopa.

25. Tlonsarue skctpemyMma. Heooxoaumeie yciaoBus. JloctaTounsle yciioBus 3kcTpemyma. Kpurepuit
CunbBectpa.

26. HesiBubie ¢pynkiuu. Teopema o cyiecTBOBaHUH U TU(DPEpEHIIMPYEMOCTH HESIBHON (yHKIIUH.
27. Ilonstre 3aBucuMocTH QyHKIMiA. JlocTaTouHbIe YCIOBUS HE3aBUCUMOCTH (DYHKIIUI.

28. OyHKIMOHAIbHBIE ONPEICIUTENIA U UX CBOMCTBA.

29. VYcnoBHBIM 3kcTpeMyM. MeToz HeonpeieeHHbIX MHOKUTENeH Jlarpanxka.

30. OnpeneneHue U yCJIOBHS CYIIECTBOBAHUS IBOMHOTO MHTErpasa.

31. Onpenenenue ABOMHOTO MHTErpasia JJsl MpsAMOYyroiibHOU obnact. CBoiictBa cymm JlapOy.

32. OnpeneneHue U yCIOBUS CYIIECTBOBAHUS JBOMHOTO MHTETpaja B IPOU3BOJIBHON 00JIACTH.

33. OcHOBHBIE CBOICTBA IBOITHOI'O HHTETpaIa.

34. CeneHue IBOMHOTO UHTETpajia K HIOBTOPHOMY.

35. 3amenHa nepeMeHHbBIX B ABOHHOM UHTErpane. [IpeoGpazoBaHue syieMeHTa IUIOMAAN U IKOOHAH.
36. TpoiiHbie ¥ n-KpaTHbIE HHTErPaJibl. 3aMEHA MEPEMEHHBIX JJIsI N-KPaTHOTO MHTErpaa.



37. Beruucnenre 00eMOB N-MEpPHBIX TeIl.

38. KpaTHbie HecoOCTBEHHBIE HHTETPAIIbI.

39. OpueHranys NpocTpaHCTBA.

40. KpuBosIMHEWHBIE HHTETPaJIbl IEPBOTO POJIA.

41. KpuBosIHEHHBIE HHTETPAJIBI BTOPOTO POJA.

42. ®opmyna ['puHa.

43. YcioBus HE3aBUCHMOCTH KPUBOJIMHEHHOTO MHTErpajla BTOPOro poJa OT IIyTH UHTETPUPOBAHUS.
44. IIoBepXHOCTHBIE HHTErPAJIBI IEPBOTO POJA.

45. [loBepXHOCTHBIE HHTETPAJIBI BTOPOrO POJa.

46. PaBHOMEpHOE 1O OJIHOM MepeMeHHON cTpeMieHHe (PyHKUIMU ABYX MEPEMEHHBIX K Mpelerny o
JIpYTroi epeMEeHHOM.

47. CBoMCTBa HHTErpaJia, 3aBUCALIETO OT napaMmerpa. Cirydaii, Korja npeieiabl HHTETPUPOBAHUS 3a-
BUCSAT OT ITapaMeTpa.

48. HecoOcTBeHHbIE MHTETPAJIbL, 3aBUCsIIME OT nmapameTpa. [Ipuznaku Beliepmtpacca u upuxie-
Abens.

49. [IpuMeHeHre TeOpUr MHTErpajoB, 3aBUCAIIMX OT MapaMerpa, K BHIYMCICHHUIO HEKOTOPBIX He-
COOCTBEHHBIX MHTETPAJIOB.

JleMOHCTPAallMOHHBbINH BAPHAHT 3K3aMeHAMOHHOr0 Omiiera 3a Il cemecTp

1) Ilepexons k NOJSPHBIM KOOPAMHATAM, BBIYUCIUTD HHTETPAL:

[0+ 3M8 1z Do
’ 0’z 2 ’

0
2) IIpeobpa3oBaTh BhIpaKEHHE XV FRC (x Pyt )ﬁ +xy EY:

oz oz
+y—+x—=0, BBensa HO-
ox oy

1
BBIE TIEpeMennbIe; U = E(XZ +y%); V=axy,

3) [IpousBoHas 1Mo 3ajaHHOMY HampasieHuto. [ paguent. CBsa3b rpagueHTa ¢ IPOU3BOIHOM 1O
3aJJaHHOMY HAaIIpaBJICHUIO.

IIpumepHbIii NepedyeHb BONPOCOB K 3k3amMeny 3a Il cemecTp

CXoIuMOCTh U CyMMa YHMCJIOBOTO psifia

Kputepuit Ko

Heob6xonumoe yciaoBue cXoIuMOCTH

PacxonuMocTh rapMOHMYECKOTO psAlia

[Tpr3HaKK CXOAMMOCTH 3HAKOIIOIIOKUTENBHBIX PsIOB: cpaBHeHus1, Komm, lanmambepa
Jloka3arenbcTBO TEOpEMBI 0 TOM, YTo npu3Hak Komm cuinpHee npusHaka Jlanambepa
WuTerpanbhblil npusHak Komn

P NN R WD =

O0001IeHHBIN TAPMOHUYCCKUN PSIJT

o

Teopema JleliOHUIIA O CXOAMMOCTH 3HAKOTIEPEMEHHBIX PSIIOB
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. AOCOJTIOTHAs ¥ YCIIOBHAS CXOJIUMOCTD
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. ®opmynupoBka Teopembl Pumana
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. q)yHKI_[I/IOHaJIBHBIG pAAbI
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. PaBHoMepHas cxoaumocTts 1 kputepuid Komn
. IIpuznak Beitepmrpacca

—_—
[ N

. Teopembl 0 mpenensHOM Tepexone (HENPepbIBHOCTH), IOYICHHOM HWHTETPUPOBAHUU |
TuddepeHIMPOBaHNHT (PYHKIIMOHAIBHBIX PSIOB

. CTeneHHsbIe psibl

p—
o)



17.
18.
19.

20.

21.
22.
23.
24.
25.
26.

27.

Pagunyc cxoaumocTu

®opmyna Komw - Anamapa

PaBHOMEepHass CXOIMMOCTP M HENPEPHIBHOCTb CYMMBbI CTEIEHHOIO psja, MOUWIEHHOE
UHTErpupoBaHue U aupdhepeHnupoBaHme

JloctaTouHOE YCJIOBHE DPA3I0KUMOCTH (YHKIUN B CTENCHHBIC PSJIbI, Pa3IOKEHUE B DS
Tetinopa anmeMeHTapHbIX PYHKITHH, 0071aCTh CXOAUMOCTH

Pasnoxenne ¢pyHKIM B TpUroHOMETpHUecKuil psig Oypne

Kommnekcnast popma psna @ypre, HaxoxaeHne Ko3hpuuueHTon psaga

[Tpumep: pasznoxkeHue nui0oopazHoit pyHkimu B pag Oypre

IIpenensubiii nepexon ot psana Oypee k unTerpany Oypee

[IpeobpazoBanne Oyphe A1 MPOU3BOTHOM

[ToBepxHocTHBIE uHTerpanbl. Mx cBoiictBa u Bbruucienue. Teopembl ['aycca u Crokca B
BEKTOPHOH (opMe.

['eomeTpruyecknue M MEXAaHUYECKHE NPUIOKEHUS KPHUBOJIMHEMHBIX M IOBEPXHOCTHBIX
MHTErpAJIOB.

IIpumeps! 3agannii Kk 3k3ameny 3a I cemecTp
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