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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;
® BOCIIMTaHHE MAaTEMaTUYECKOU KyJIbTYpbl Y 00y4arOIUXCS;

Bocnuranue y cTyIeHTOB MaTeMaTUYECKOM KyJIbTYphl BKIIIOUAET B ce0sl ICHOE TOHUMAaHHE
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-
HATHIA ¥ (PaKTOB aHANM3a; TEOPHH TpeaenoB, AuddepeHInanbHOr0 1 MHTETPaTbHOTO UCUUCIICHUH
(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: nuddepennmansapie ypasueHus, MM®, TOKII, ¢pyHKunoHaIbHBIN aHAIHU3, IPOrPaMMHPOBA-

Hue, oOmas (husmka, TeopeTndeckas GU3NKa, MJISKTPOJUNHAMUKA, KBAHTOBAsS MEXaHUKA.



I11. TpeGoBaHus K pe3yIbTaTaM OCBOCHHMS THCHUTIIHHBI

Hepeqem) IJIAHUPYEMBIX PE3YyJIbTAaTOB oﬁyqe}mﬂ o TMCHMUIIVIMHE , COOTHCCCHHbIX C MHANKA-

TOPaMH JOCTHKEHHsI KOMIIeTeHIHii

Kommereniusa

OIIK-1: cnocoOeH npuMeHsTh 0a3oBble 3HAHHUS B OOJACTH (PU3UKO-
MaTeMaTHYeCKUX U (WJIM) €CTECTBEHHBIX HayK B cdepe cBoel mpodec-
CHOHAJIbHOM JESTebHOCTH.

I/IHI[I/IKaTOpLI KOMIICTCH-

bA05051

I/IﬂK OIIK1.1
Hcnonp3yer MaTeMaTH4eCKUid anmapar JUis ONMCaHus M aHanu3a pusn-
YEeCKUX SABJIEHUH U MpoleccoB B cdepe cBoeil mpodeccuoHanbHON aes-
TEJIbHOCTH.

MK onki» Ucnionb3yeT MaTeMaTH4eCKUi anmnapar JijIsl TEOPETUYECKOTO
1 DKCMIEPUMEHTAIHHOTO MCCIAEAOBAHUS U MOJCTUPOBAHUS (PU3MUECKHUX
SIBIIGHUW U TIpoIieccoB B cepe cBoeil mpodeccnoHanbHON AesTenbHO-
CTH.

NIK onxi3 Ucnoms3yer 6a30Bble 3HaHUS B oOmacth (pU3MKK B CBOEH
poeCCUOHATIBHOM I TEITLHOCTH.

PesynbTarsl 00yueHus

Hmeem npedcmasnenue

0 TEOpHIO IpeAesoB, Mu(QepeHInaTIbHOM U HHTETPATIbHOM HCUHCIIE-
HUH (YHKLUI OTHOIO U HECKOJIbKUX BEIIECTBEHHBIX IEPEMEHHBIX; 3HA-
€T OCHOBBI TEOPHH MOTCHIUAIBHBIX BEKTOPHBIX MOJICH, OCHOBBI paOOTHI
C BEKTOPHBIMHU IIOJISIMU B KPHUBOJMHEWHBIX OPTOrOHAIBHBIX CHCTEMAax
KOOPJMHAT; OCHOBHBIC MOHATHUS, (POPMYJIBI, TEOPEMBI; METOBI PELICHUS
MaTEeMaTHUYECKUX 3a/lad U YpPaBHEHHUH; NPWIOKEHHUS MaTEeMaTHYECKUX
METO/IOB K KJIACCUYECKUM 33a/1a4aM (DU3HKHU;

Ymeem: npuMeHATh METOIBI U NPUEMBI PEILICHUA 3a1a4 U3 Pa3IMYHBIX
pa3zesoB MaTEMaTUKU; IPUMEHATh MaTEMaTUUECKUE METOIbI JUIsl peLie-
HUS 3a]a4 (PU3UKH; UCIIOJIb30BaTh aJeKBAaTHBII MaTeMaTUYeCKUN amma-
pat; BBINOJHATH MaTeMaTHUECKyI0 O0OpabOTKy pe3yibTaTOB SKCIEPHU-
MEHTOB; BBIIOJHATH NMPUOIMKEHHbIE BHIUNUCIEHUS U OLIEHUBATh MX IIO-
IPEUIHOCTh; MCHOJIb30BaTh METO/Abl MAaTEMAaTUYECKOTO MOJAEIUPOBAHUS
B [IPAaKTUYECKOH I€ATEIbHOCTH; CAMOCTOSATENILHO paboTaTh C MaTeMaTH-
YECKOM JINTEPATYPOM.

Bnadeem: HaBbIKaMU BBIYMCIICHUS MPEIEIOB, IPOU3BOAHBIX U MHTErpa-
70B (DYHKIMH OJHOTO M HECKOJIbKMX BEIIECTBEHHBIX MEPEMEHHBIX, Ha-
BbIKAMU peLIeHUs (GU3NYECKUX 3a]1ad, MCII0JIb3Yys a[JeKBaTHbIN MaTema-
TUYECKHH armapar; HaBbIKAMU BBIYMCIIEHUN C BEKTOPaMH B pa3iIMUYHBIX
cucTeMax KOOPJIMHAT; BIAJEeTh KaK KOMIIOHEHTHOW, Tak U Oe3MHEKC-
HOU (pOpMOI 3amKCH BEKTOPHBIX U TEH30PHBIX COOTHOIICHHIA; HAaBBIKA-
MU MaHMITYJISIIMA CO CKaJIIPHBIM, BEKTOPHBIM M CMELIAHHBIM IPOU3BE-
JICHHEM BEKTOPOB; BIAJETh MpHeMaMu Tu(EpeHIIMPOBAHUS BEKTOP-
HBIX U TEH30PHBIX II0JICH; BIaAETh NPUEMaMH JI1 NPUMEHEHHS BbIpa-
KEHUM JJ1 TUBEPreHluy, pOTOpa U JaIlulacuaHa B JIEKapTOBOW cUcTEeMe
KOOpJMHAT; UHTerpanbHbIX (Gopmyiisl ['aycca-Octporpaackoro u CTok-
ca.

IV. Conepxkanue 1 CTPYKTYpa JUCUMILIMHBI (MOXYJISA)

OO0beM ITMCIUILIMHBI cOCTaBiseT 19 3aueTHBIX eneHull, 684 vaca, B ToM uucie 431 dac KOH-

TaKTHOM pabOoTHI.
3aHATHS TPOBOASTCA

TOJIBKO B OYHOH (I)opMe 06yquI/I$I C NPUMCHCHUCM AOUCTAHIIHUOHHOTO




KOHTPOJISI caMOCTOATENbHON paboTsl cryaeHToB depe3 DUMOC ¢akynpTeTa. DNEKTPOHHOW U JU-
CTaHIIMOHHOM (popM 00yUeHHs He TpelyCcMaTpUBAETCs.
Ha npakTtnueckyto noarotoBky oTBoautcs 192 ayautopHbIx yaca .

dopMa MPOMEKYTOUHON aTTECTALNN: IK3aMEH.

4.1. Coaep:kaHue IMCHMILUIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM, C yKa3aHHEM BH/0B
Y4eOHBIX 3aHATHH M OTBEJCHHOI'0 HA HUX KOJINYeCTBA aKaAeMHYEeCKHX YaCOB

Ne |Pa3-| C Be 4! Bunbt yueGHOI paboThl, ®DopMEI TEKyY-
n/m | gen | e- er HUX BKJIIOYas CAMOCTOSATENLHYIO pabOTy 00y4aloIUXCs , IPAKTUYe- | IEr0 KOHTPOJIS
Juc-| M 0 | IIpak- CKYIO IIOAITOTOBKY U TPYJIOEMKOCTb YCIIEBAEMOCTH;
- | e 4a | TH4e- (B Hacax) ®dopma ipome-
e €O | KA ponrakTHAs pabora npenogasatens ¢ oOyyaronm- | CamocTos- FKYTOHHOW a1
HBI/ | T B IoJI- TECTAINA
e p ro- MHCS TeJIbHas (10 ceme-
MBI TOBKa Jlexnuu Cemunapckue | KoHcynbranuu padora cmpam)
00y- /MpaKTHYEeCKHe
qaro- /mabopatopHsIe
IIUX- 3aHATHS
CcAa
1 1-6 252 |68 68 68 2 66 [IpakTuue-
CKOe  3aja-
HUE, OMpOC;
3K3aMeHalHu-
OHHBIC OwmIIe-
THI
2 7- 252 160 60 60 2 90 [IpakTuue-
16 CKoe  3aja-
HHE, OIpOC;
JK3aMEHallH-
OHHBIE Ouite-
TBI
3 17- 180 |64 48 64 1 25 [IpakTuue-
21 cKoe  3aja-
HHE, OIpOC;
JK3aMeHalU-
OHHBIC OwmIIe-
TBI
Uroro: 684 192 176 192 5 181
4.2 Tl.1aH BHeayIMTOPHOI CAMOCTOSATEJILHOM Pa00ThI 00YYAIOIIUXCS MO TUCHUTIINHE
Cemectp Hassanune | CamocrositensHas pabora odyqatomuxcs | OnieHouHoe | Y4eOHo-
pasiena, Te-\p, . cavo-|C poxu  BoI-| TpyI0- CpPEeACTBO METONYe-
MBI CTOSITEJIbHOM | TIOJIHEHHUSI | EMKCTh cKoe obecre-
paboThI (uac.) HeHHE  caMo-
CTOSITENIbHOU
paboThI
Tema 1-21 | Pemenue 3a-|Ilocne mpoii- 181 JlemoHcTpa- | Mcrounukn 13

Ja4 Jgomarlii-

JCHHBIX TEM

IIUsI TOTOBBIX
pelieHui

OCHOBHOM M 10-

MOJIHUTENLHOMN




Hell paboThI JIUTEpATyphl 1O
TeMe TIpaKTHYe-

CKHX 3aHSTHUH;
ObpazoBarenb-
HbIE PECypCHI,
JO-CTYIHBIE TIO
JIOTHHY U Tapo-
JI10, TIPEIOCTaB-
nsembiM Hayu-
HOHM OumbIMoTE-
kot UT'Y.

4.3. Conep:xanue y4eOHOro MaTepuaJia

Conep:xanue pa3iesioB M TeM JAUCHUNITHHBI
Pa3zpean 1.

Tema 1. D1eMeHTHI TEOPHHM MHOKECTB, BellleCTBEHHbIE YNCJIa: MHOXECTBA, ONepalui 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 PALlMOHAJIBHBIX YHCEN, CXOAUMOCTh, Kputepuil Komm. BemecTBeHHsle uncina,
MPEJICTAaBICHHUE UX JIPOOSMHU.

Tema 2. Teopus npenesios: IlocaenosarenbHOCTh U €€ npeaen. Ilocaen0BaTENbHOCTH BEIIECTBEH-
HBIX 4Mcesl, apu(pMETHUECKHE ONEepaluy HaJ MOcieI0BaTebHOCTSIMU. OrpaHuyeHHbIE, HEOTPaHH -
YeHHbIe, 0ECKOHEYHO Majible, 0ECKOHEYHO OOJIbIINE MOCieoBaTebHOCTU. CXoasImecs nocuen0-
BaTEJIbHOCTH M UX CBOMCTBA. MOHOTOHHBIE MTOCIIEI0BATEILHOCTH, TEOPEMA O Mpeesie MOHOTOHHOM
Y OTPaHMUYEHHOW IIOCIIEOBATEIBbHOCTH, IPUMEPHI NOCIEA0BATEIBHOCTEH ¢ TaKUMU CBOMCTBaMH.
[IpenenbHbIe TOUKH, BEPXHUN M HYWKHMNA mpezenbl. OTKPhIThIE U 3aMKHYTbIE MHOKECTBA Ha OCH.
Onpenenenue npenena ¢pynkuuu (no I'eitne u no Komm). Kpurepuii Ko cymecrBoBanus npeje-
na pyskunu. ApupmMerndeckue onepauuu HaJ QyHKIUSIMH, UMEIOIIUMHU Tpeaen. beckoHeuHo Ma-
Jble 1 OecKoHeuHO Oosbinue GpyHKIuM. [[Ba 3aMedaTenbHbIX Ipeena.

Tema 3. HenpepbiBHOCTh pyHKumii: [Tonstue HenpepsiBHOCTH (QyHKIMU. AprudmMeTnyeckue orne-
pauuu ¢ HempepbIBHBIMU (YyHKIMsAMHU. CBOMCTBa MOHOTOHHBIX (DYHKIMII, HENIPEPBIBHOCTH 00part-
HoM (yHkiuu. CBoilcTBa 35eMeHTapHbIX QyHKUMHA. Touku paspbiBa GYyHKIUH U UX KiIacCU(pHUKa-
1. OCHOBHBIE TeopeMbl O HempepblBHBIX (QyHKIMAX. Teopema bonbrano-Komm I (mpoxoxaenue
HenpepbsIBHON (pyHKIMU yepe3 Hynb). Teopema bonbiano - Kommu 11 (mpoxoxaeHne HenpepbIBHOM
byHKIMU Yepe3 M000e MpOMEXyTOUHOe 3HaueHue). Teopema Beifepiirpacca I (orpaHMueHHOCTD
HenpepbslBHOM (QyHKIMM Ha cermeHrte). Teopema Beitepmtpacca II (moctmxenune HempepbIBHOM
(GyHKIMU CBOMX TOUHBIX rpaHeil). Jlemma bopens PaBHoMepHast HenmpepbIBHOCTh (DYyHKIMH, TEOpe-
Ma Kanropa.

Pa3nea 2

Tema 4. Indppepennuannbuoe ucuncienue: [lousarue npousonnoit. [lonstue auddepenuupye-
MocTd QyHKIMH, 1uddepeHIupyeMocTh U HenpepbIBHOCTh. [ToHATHE nuddepennmana, reomeTpu-
yeckuit cMbici. uddepenuupoBanue cinoxHoit u obpatHoit Pynkiuit. [IpousBonusie u qudde-
peHLuanbl BhICIINX MopsakoB. OCHOBHBIE TeopeMbl AuddepeHnnanbHoro ncunciaenus. Bospacra-
Hue (yObiBaHuE) pyHKIMH, JIOKAIbHBIN 3KCcTpeMyM. Teopema Posisa (o Hyne npousBoaHoit). @op-
MyJia KOHEUHBbIX MpuparieHuit (popmyna Jlarpanxka). O6o06meHHast popMysia KOHEUHbBIX MpHUpallie-
Huil (popmyna Komm). Packpeitie HeonpeaenenHoctel (mpasuia Jlonurans). @opmyna Telnopa.
HccnenoBanue rpaduka ¢pyHkuuid. OTbICKaHWE CTallMOHAPHBIX TOYEK. BrImykiiocTs rpaduka QyHK-
uuu. Toukn neperu6a. [loctpoenne rpaduka QyHKIUN.



Tema 5. Heonpenesienublii uaTerpas: Ilonstue nepBooOpazHoil ¢pyHkuuu. OCHOBHBIE METObI
MHTErpupoBaHus. MIHTerpupoBanue 3aMeHOM NepeMeHHbIX. IHTerpupoBanue no yactsam. Murterpu-
poBaHUe paroHaIbHON (pyHKIMK. HTerpupoBaHue UppalMoHaIbHbIX BbipaxkeHuil. [lonstue nep-
BOOOpa3HOU (PyHKITHH.

Tema 6. Onpenenennsiii uHTerpaia Pumana: Onpenenenue uHTerpaia, UHTErpupyemMocts. CyMm-
Mbl JlapOy U UX CBOMCTBA. Y CJIOBUS MHTETPUPYEMOCTH, KJIaCChl MHTETpUpyeMbIX QpyHKumid. CBOI -
CTBa ONPEJEIIEHHOT0 NHTEerpana. TeopeMbl 0 CpelHEM, OLICHKH MHTerpanoB. OnpeneneHHblii UHTe-
rpai kak QyHkius BepxHero npeaena. opmyna Herorona-JIeriOnuia. HecoOcTBEHHBIE MHTETPATTBI
nepBoro pona. HecoObcTBeHHbIE HHTErpalibl BTOPOTO poJia, OHATHE INIaBHOTO 3HaueHUs. [Ipu3Haku
CXOAMMOCTH HECOOCTBEHHBIX MHTerpanoB. llpusnak cpaBHenus. [Ipusnak qupuxne - Abens. ['eo-
METPUYECKUE TPUIOKEHHUs OIPEACIICHHOIO0 WHTErpana. BeluncieHue JUIMHBL Tyrd. BeraucieHue
TIJIOMIA U TUTOCKOU (PHUTYPBHI.

Pa3nen 3

Tema 7. ®yHKIMH HECKOJIbKUX NepeMeHHbIX: [loHsATHE QyHKINN HECKOJIBKUX NEPEMEHHBIX. N-
MepHoe apudMeTHIecKoe (IBKINUI0BO) POCTPAHCTBO. MHOMXKECTBA TOUYEK 3BKIIM0BA IPOCTPAHCTBA
(OTKPBITHIN M 3aMKHYTHIHN MIapbl, BHYTPEHHUE U BHEIIHUE TOUKH, MIOHSATHE -OKpECTHOCTH). O6nacTh
orpeieieHus 1 0071acTh 3HaUeHUH (PyHKIIMM HECKOJIBKUX MEPEMEHHBIX.

Tema 8. Ilpenen pyHKIMU HECKOJbKHMX NMepeMeHHbIX: [locnenoBaTebHOCTh TOYEK N-MEPHOTO
npoctpaHcTBa. Teopema bonbnano - Benepurpacca. [IoHaTHe npenena U NMOBTOPHBIX NPEIENIOB.
Teopema 0 paBeHCTBE JBOMHOIO U MOBTOPHBIX MPENEIOB B Cay4yae PYHKIMH JBYX NEPEMEHHBIX.
Tema 9. HenpepbIBHOCTh (P)YHKIIMM HECKOJbKHMX NepeMeHHbIX: OIpenencHre HENPEPbIBHOCTU
(GYHKIIMM HECKOJBKUX MepeMeHHbIX. OCHOBHBIE CBOMCTBA HENPEPBIBHBIX (PYHKIIMM MHOTHX Iepe-
MEHHBIX. ApH(MeTHUYECKHEe ONepaly C HeNpepbIBHBIMU (YHKIMAMU. HenpepbIBHOCTh CII0XKHOM
¢yukun. Teopema 00 ycTONUNBOCTH 3HaKa HEMPEPHIBHON QyHKIMH. Teopema 0 MpOX0xKACHUU He-
NpepbIBHON (DYHKIIMHU Yepe3 JIIo00e MPOMEKyTouHoe 3HaueHne. OrpaHMueHHOCTh (PYHKIIUH, HeTpe-
PBHIBHOM Ha 3aMKHYTOM OTpaHUYCHHOM MHOXKecTBe. [locTmkenne QpyHKIMeH, HEmpephIBHON 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 (PYHKIIMHM HECKOJIBKUX MepeMeHHBIX. JluddepenmpyemMocts GyHKIIMM MHOTHX
nepeMeHHbIX. ['eomeTpruyeckuii cMbIch ycinoBus AU GepeHINpYyEeMOCTH (YHKIMHM ABYX HEpEeMEH-
HbIX. Juddepennuan GyHKIuN MHOTHX NepeMeHHbIX. Teopema Diinepa 006 0JHOPOAHBIX (QYHKIH -
sax. MaBapuanTHOCTh (popmbl miepBoro auddepenimana. [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 Jlarpanka. @opmyina
Tetinopa ¢ ocrarounsiM 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 (DyHKITHH.
[Tonsitne 3aBucumoctH (pyHkIui. JlocTaTouHble yciaoBusi He3aBUCUMOCTH (PyHKIui. DyHKIHO-
HaJIbHBIC ONPEAEIUTENN U UX CBOWCTBA. Y CIOBHBIM SKCTpeMyM. MeTo HEONIPEAECIICHHBIX MHOXKH -
tenen Jlarpanxa.

Paszpnen 5

14. JIBoiiHbIe M N-KpaTHbIe HHTErpaybl: ONpeaeneHre U yCIOBHs CYIIECTBOBAHMS JBOMHOIO UH-
terpana. OnpeneneHne JBOWHOr0 MHTErpaja Uil IpAMOyroibHoi obnactu. CoiictBa cymm [lap-
Oy. OmnpenesneHue U yCIOBUs CYLIECTBOBAHUS JABOWHOTO MHTErpajia B ciiyyae MPOU3BOJIbHOM 00ma-
cti. OCHOBHBIE CBOMCTBA IBOMHOr0 MHTErpana. CBeeHUe JBOMHOIO HHTErpasla K IOBTOPHOMY. 3a-
MEHa MEPEMEHHBIX B IBOMHOM HHTeTpase. [Ipeodpa3zoBanue sneMeHTa IIOMaau u skoouan. Tpoii-
HBIE€ U N-KpaTHBIE MHTErpajbl. 3aMeHa INEPEMEHHBIX A N-KpaTHOro MHTerpajia. BeluncieHue
00BeMOB n- MepHBIX Tell. KpaTHble HECOOCTBEHHbBIE HHTETPATIBL.



15. KpuBosiuHeiiHbIe H MOBEPXHOCTHbIE HHTerpaabl: KpuBonuHeiiHble nHTerpaisl. OpueHTanus
npocTpaHcTBa. [N1agkue u KycouHO-rinaakue KprBble. KprBOIMHEHHbBIE MHTETPaAIbI IEPBOTO POJIA.
I'eomeTpryeckass MHTEpOpETalUs KPUBOJUHEMHBIX HMHTETpaoB IepBOro poxaa. KpusonuHeiiHble
MHTErpajibl BTOPOro poja. u3nyeckuil CMbICI KPUBOJIMHEMHOTO HHTErpasia BToporo poaa. @opmy-
na ['puHa. YciaoBUs HE3aBUCUMOCTH KPUBOJIMHEWHOTO MHTErpaja BTOPOTO poja OT IMyTH MHTErpHU-
poBanus. [loBepxHocTHBIE MHTerpasbl. IloBepxHOCTHBIE MHTErpanel 1-ro poxa. IloBepxHOCTHBIE
UHTETpaJIbl 2-T0 poJa.

16. UnTerpasl, 3aBucsaue oT napaMmerpa: PaBHOMEpHOE 1O OJTHOM NEPEMEHHOM CTpEMIICHUE
(GyHKIMU IByX TIEPEMEHHBIX K IMpeneny 1o apyroil nepeMeHHoi. CoOCTBEHHBIC MHTETPAJIbl, 3aBHU-
csamue ot napamerpa. CBoiicTBa MHTerpaia, 3aBucsiiero ot napamerpa. Ciydail, koraa npeaesnsl
MHTETPUPOBAHMS 3aBUCAT OT mapamerpa. HecoOCTBeHHBIE MHTETpasibl, 3aBHCALINE OT MapamMeTpa.
HecoOcTBeHHbIe HHTETpajIbl IEPBOTO POJa, 3aBUCAIIUE OT napaMerpa. [Ipuznaku Beliepmitpacca u
Hupuxine-A6ens. HecobcTBeHHBIE MHTETPaIbl BTOPOTO PoOJia, 3aBUCAIINE OT Hapamerpa. [Ipumene-
HUE TEOPUU HMHTErpajoB, 3aBUCALIMX OT MapaMeTpa, K BHIYMCICHUIO HEKOTOPHIX HECOOCTBEHHBIX
uHTerpanoB. Vuterpansl 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, Heob6xomumoe
YCIIOBHE CXOAUMOCTH. PacxoIuMOCTh rapMOHMUYECKOro psaa. IIpusHaku cXOOUMOCTH 3HAKOIIOJNIO-
KUTEIBHBIX psAAOB: cpaBHeHus, Komm, Jlanambepa. Jloka3aTenbCcTBO TEOPEMBI O TOM, YTO MPU3HAK
Komm cunbaee npusnaka Jlanambepa. MnTterpansubiit npusHak Ko, O6001mieHHbIH rapMoHnye-
ckuit psg. Teopema JleitOHMIIA O CXOAMMOCTH 3HAKOTIEPEMEHHBIX PsIOB. AOCOIIOTHAS U YCIOBHAs
cxoaumoctsb. DopmynrpoBka Teopemsl PuMana.

18. dynkumnonanbHble psiabl: PaBHOMepHas cxonuMocTe U kputepuit Komm. Ilpusnak Beliep-
mrpacca. Teopembl O MpeaeNbHOM Mepexoae (HeNpephIBHOCTH), MOYJICHHOM HWHTETPUPOBAHUU U
muddepeHIMPoBaHUH (PYHKIIMOHAIBHBIX PSIOB.

19. Crenennsble paabl: Panuyc cxogumoctu. Teopema AGens. @opmyna Komu - Anamapa. PaBHo-
MEpHasi CXOAMMOCTh M HENPEPBIBHOCTh CYMMBI CTEIIEHHOTO psAJa, MOWICHHOE MHTETPUPOBAHUE U
muddepeHmpoBanue. JocTaToOUHOE yCIOBHE Pa3loXUMOCTH (DYHKIMIA B CTETIEHHBIE PsI/ibl, pa3io-
KeHue B psaa Teinopa aneMeHTapHbIX PYHKIMM, 001acTh cxoaumocTu. [lpumnoxenus paaos.

20. Py u unTerpas ®ypoe: HopmupoBaHHbIe IPOCTPaHCTBA, 0ECKOHEYHOMEPHBIE €BKJIHIOBBI
npoctpaHcTBa. CXoAMMOCTh 0 HOpMe. OpTOroHaIbHBIE H OPTOHOPMHUPOBAHHBIE CUCTEMBI. [Ipo-
1ecc opToroHanu3anuu. Pasnoxenue QyHKUu B Tpuronomerpuueckuii psja @ypoe. KommnekcHas
dbopma psana Pypee, HaxoxaeHNEe KoddurmenToB psiaa. [Ipumep: paznoxeHnne muiaoo00pa3HOi
¢ynkuuu B psg @ypse. [ToaHOTa M 3aMKHYTOCTH CUCTEMBI OPTOTOHANIBHBIX QyHKIUi. [IpenensHbIi
nepexoy ot psaga Oypre k unrerpairy @ypwe. [IpeodpazoBanue Oypowe mist mpousBoaHoi. [Ipeod-
pasoBanue Dypee.

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

4.3.1. IlepeyeHb CEeMHHAPCKHUX, NPAKTHYECKHUX 3aHATHH M J1a00paTOpHBIX padoT

Ne Ne paspena u | HanmeHoBaHue cemunapos, npak- | Tpy- OrneHouHbIe cpef- dopMupyeMble
/Tl | TEMBI IUCIU- | THYECKUX U JTa0OpaTOPHBIX paboT | moeM- CTBa KOMITIETCHIIUU
TUTHHBI (MO- KOCTh
INAIES) (gacsI)
1 2 3 4 5 6
1. Pasnen 1. DNIeMEHTHI TEOPUU MHOXKECTB, Be- Pemrenue 3agad Ha OIIK-1
Tema 1 IECTBEHHBIE YHCIIa g MPAKTHYECKUX 3aHs-
THSX, TIPOBEPKA J0-
MalHe padoTh




2. Pazpen 1. Te- | Teopus mpenenos Pemenune 3amau | OIIK-1
Mma 2 10 Ha MPaKTUYECKUX 3a-
HATUSX,  MIPOBEpKa
JIOMAIIHEeH padoThI
3. Paznen 1. HenpepriBHOCTE QyHKIMIHA Pemenne 3amau | OIIK-1
Tema 3 10 Ha MPaKTUYECKUX 3a-
HATHSIX,  TMPOBEpKa
JIOMaIHeH padoThI
4. Paznen 2. Te- | JuddepeHnuanibHoe nCUHCTICHIE Pemenue 3amau | OIIK-1
Ma 4 10 Ha TPaKTUYECKUX 3a-
HATUAX,  TPOBEPKa
JOMaIHeH padoThI
5. Pazpen 2. Te- | Heonpenenennslit HHTErpal Pemenue 3agau | OIIK-1
Ma 5 10 Ha TPaKTUYECKHUX 3a-
HATUAX,  TPOBEPKA
JIOMAIIHEeH padoTh
6. Pasznen 2. Onpenenenuslit unTerpan Puma- Pemenue 3agau | OIIK-1
Tema 6 Ha 10 Ha MPaKTUYECKUX 3a-
HATUAX,  TPOBEPKA
JIOMaITHe# paboThI
7. Pasnen 3. OYHKIUU HECKOJbKUX IEPEeMEH- Pemenue 3agau | OIIK-1
Tema 7 HBIX 6 Ha MPaKTUYECKHUX 3a-
HATUAX,  TMPOBEPKA
JIOMaITHe paboThI
8. Pasnen 3. Ilpenen ¢yHKIMH HECKOJBKHX Pemenue 3agau | OIIK-1
Tema 8 TePEeMEHHBIX 6 Ha MPaKTUYECKUX 3a-
HATUAX,  TMPOBEPKA
JIOMaITHe# paboThl
9. Pazpen 3. HenpepriBHOCTB ¢$byHKUNN Pemenne 3amau | OIIK-1
Tema 9 HECKOJIbKHX TIEPEMEHHBIX 6 Ha TPaKTUIECKUX 3a-
HATUAX,  T[POBEPKA
JIOManTHe# paboThl
10. | Pa3pmen 4. [Ipownssoansie u auddepeHras Pemennie 3amau | OIIK-1
Tema 10 (hyHKIIF MHOTHX TT€PEMEHHBIX: 6 Ha TPaKTUYECKUX 3a-
HATUAX,  [POBEPKA
JIOManHe paboThl
11. | Paznen 4. ®opmyna Telnopa Pewenne 3agau | OIIK-1
Tema 11 6 HA TIPAKTHYECKUX 3a-
HATUAX,  I[POBEPKA
JIOManTHe paboThl
12. | Pa3gen 4. JlokanbHBIN PKCTPEMYM Pemenne 3amau | OIIK-1
Tema 12 Ha MPaKTUYECKUX 3a-
6 HATUAX,  IIPOBEPKA
JIoManTHe paboThl
13. | Pa3pen 4. HesBabie QyHKIIH Pemenne 3amau | OIIK-1
Tema 13 6 Ha MPAKTUYECKUX 3a-
HATUSX,  MPOBEpKa
JTOMAITHEH paboTHI
14. | Pa3pen 5. JBoliHBIE M n-KpaTHbIE MHTErpa- Pemenne 3amau | OIIK-1
Tema 14 JIBI 6 Ha IPAKTUYECKUX 3a-
HATUSX,  MPOBEpKa
JIoManTHe paboThl
15. | Pa3pen 5. KpuBonuHeliHble U TOBEPXHOCT- Pemenne 3amau | OIIK-1
Tema 15 HBIC UHTETPAJIbI 6 Ha MPaKTUYCCKUX 3a-

HATUAX, ITPOBCPKaA




JIOMAIIHEeH padoThI
16. | Pa3nmenS. Hurerpanel, 3aBucsIve OT mapa- Pemenne 3amau | OIIK-1
Tema 16 MeTpa 6 Ha MPaKTUYECKHUX 3a-
HATHSIX,  MPOBEpKa
JIOMaITHe#H paboThI
17. | Paznen 6. CX0AMMOCTh U CyMMa YHCIIOBOTO Pewenne 3amau | OIIK-1
Tema 17 psana. Kpurepuit Komm. Heo6xo- Ha MPaKTUYECKHUX 3a-
JUMOE YyCJIOBHE  CXOAMMOCTH. HATHSIX,  TMPOBEpKa
PacxoguMocTs TapMOHHYECKOTO JOMaIlHeH padoThI
psna. llpu3Haku CXOOMMOCTH 3Ha-
KOIIOJIOKUTENBHBIX PsNOB: CpaB- 15
Henwust, Ko, Jlanambepa. Mure-
rpanbHbi npusHak Komm. 06006-
IIEHHBIA TapMOHUYECKUU  psi.
Teopema JleliOHMIIA O CXOIUMO-
CTH 3HAKOIIEPEMEHHBIX PSJIOB.
18. | Pa3men 6. OyHKIMOHANBHBIE psAabl PaBHO- Pemenue 3agau | OIIK-1
Tema 18 MEpHasi CXOJIUMOCTh M KpUTEpHUU Ha MPaKTUYECKUX 3a-
Komm. Ilounennoe mHTEerpHpoBa- 10 HATHAX,  IIPOBEpPKaA
HUE ®  JuddepeHunpoBaHne JOMaIlHeH paboTh
(hyHKIIMOHAIBHBIX PSIJIOB.
19. | Pasmen 6. Pamnyc cxommmoctu. Teopema Pemenne 3amau | OIIK-1
Tema 19 Abens. Popmyna Komm - Anama- Ha MPaKTUYECKHUX 3a-
pa. IlouneHHOE HHTErpUpOBaHUE HATUSX,  MPOBEpKa
n auddepeHINPOBAHNHE CTETICH- 15 JIOMAaITHEeH paboThI
HBIX psfoB. PasioxeHue B psn
Teiinopa sneMeHTapHBIX (QYHK-
i, obmacte cxomumoctu. [lpu-
JIOKEHHSI PSIIOB.
20. | Pazmen 6. Paznoxxenue QpyHKIMH B TPUTOHO- Pemenue 3amau | OIIK-1
Tema 20 METPUYECKUU pan Dypse. Ha MPAKTUYECKUX 3a-
Kommekcnas ¢opma psmga Dy- 10 HATUAX,  I[POBEpPKA
pre, HaxoxneHue Kod(pPUIHEH- JIoMatTHe paboThl
TOB psaja. Marerpan @ypee.
21. | Pazgen 6. KpuBonuneitnple U MOBEPXHOCT- Pemenue 3agau | OIIK-1
Tema 21 Hble MHTerpaibl WX cBolcTBa U Ha MPaKTUYECKUX 3a-
BBIYUCJIEHUE. 14 HATUSX,  MPOBEpKa
JOMaIlHeH padoThI

4.3.2 Tlepeuenb TeM (BOMPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeJIbHOE M3y4YeHHe CTydeHTAa-
MM B PAMKaX CaMOCTOSITeIbHON padoThl

Ne Tema Bun camo- 3aganue Pexomennyemas nmu- | KomuuectBo
HeJl CTOSITEJIbHOM pa- TepaTypa 4acoB
0O0THI
Temnr 1-3 Pemenne 3agau | 30 3amau 1o | Mcrounuku u3 33
JoMarrHe pabo- | temam 1-3 OCHOBHOH W JIOIIOJI-
ThI HUTEJIBHOW JIUTEpa-
Temsr 4-6 Pemenne 3amau | 40 3amay 1o | Typsl IO TEME Ipak- 30
JoMalIHel pado- | Temam 4-6 THYECKUX  3aHATHIL
TBI




Temsr 7-9 Pemenne 3amau | 15 3amau 1o | OGpa3oBaTenbHbIC 30
JoMalrHe pabo- | temam 7-9
ThI

pecypchl,  J10-CTyTM-

Temer 10-13 | Pemenne 3amau | 20 3amay 1o HBIC 110 JIOTHHY H Tia- 30
JomainiHeit pado- | remam 10-12 poaro,  mpeaocTaB-
ThI agembiM  HayuHoit
Temnr 14-16 | Pemenue } 3agad | 20 3amad 110 Gu6HOTeKON ULV 30
JoMaIrHe pabo- | Temam 14-16
TBI
Tembr 17-19 | Bueayautopnas, | 10 3amau mno 10
pelIeHue 3a1a4 Temam 17-19
Tempr 20-21 | BreayauTopHas, | 2 3amadd 1O 15
peleHue 3ana4y teme 21, mony-
YUTh
KOMILJIEKCHYO
dopmy  psina
Dypbe

4.4. MeTonnueckne yKa3aHHusl 110 OPraHU3ALUHA CAMOCTOSATEJIbHOI PadoThI CTY1CHTOB

Jlnd 3aKkperuieHus: MaTepyuaina, pacCMOTPEHHOTO Ha JIEKIMSX U MPAaKTUYECKUX 3aHATHUSIX, CTyI€HTaM
npeiaraloTcs 3aJayd Mo u3ydaeMblM paszaenam. OIeHKa caMOCTOSITENIbHON padoThl CTY/IEHTOB
MPOBOJIUTCS B BUE MPOBEPKH JOMAIIHEH pabOTHI M yCTHOTO 3a4eTa.

4.5. llpumepHasi TeMATHKA KYPCOBbIX pa0doT (IPOEKTOB)

VY4eOHbIM IJITAHOM HaIlMCaHHE KYPCOBBIX paboT (MIPOEKTOB) HE MPEAYCMOTPEHO.

V. YueOHo-MmeToauveckoe 1 HHGOpPMAINHMOHHOE 0O0ecreyeHue U CIUTIIUHbI

a) OCHOBHAsI JINTepPaTypa

1.

®uxtenronsl, I.M. Kypc muddepenunansHoro u uaterpanbHoro ncuncienus [Tekcr] : yueo6.
JUTS CTyA. U3, 1 MEXaHUKO-MaTemMarud. crell. By30B: B 3 T. / . M. ®uxrenronei. - 8- uzm. - M.
: @usmamiut, 2006 - . - 22 oM.

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

bateirun, B. B. CO0pHHK 3a7a49 10 AJIEKTPOIMHAMUKE U CTICIHAIBLHONW TEOPHH OTHOCHUTEIBHO-
ctu [Tekcr] : yae6. mocobue / B. B. barbirun, U. H. TonTeirus. - 4-¢ u3n., nepepad. - CII6. ; M.
; Kpacnonap : Jlaus, 2010. - 473 c. - ISBN 978-5-8114-0921-1 (45)

JAOMOJTHUTEIbHASA JINTEpaTypa

1.

2.

Hemunosuu Bb.I1. CoopHUK 3a71au U ynmpakHEHHUH Mo MareMatudeckomy ananusy / B.I1. Jlemu-
noBud. — 14-e uzn.ucrp. - M. : U3a-Bo MI'Y, 1998. - 624 c. (51)

Tep-Kpukopos A.M. Kypc matemarnueckoro ananusza / A.M. Tep-Kpuxopos, M.U. 11laGynuH.
— M.: ®usmatiuT, 1988.

OcHoBBI MaTeMaTHueckoro ananmsa [Tekct]: yueo.misa crya.dus.crem.u cren."[Ipukin.MaTema-
tuka":B 2-X 4. / B.A.Wnbun, D.I'.ITo3usk. - M. : ®usmariaur. Y.1. - 2001. - 648 c. (9)

OcHoBBI MaTemMaTn4eckoro ananusa [Tekcr]: yue0.ms cryn.¢us.cuem.u cnerl."TIpuxi.maTema-
tuka":B 2-X 4. / B.A.Wawun, 3.1 .Ilo3nsk. - M. : ®uzmarout. Y.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. Pynun, Y. OcHoBbl MaTematudeckoro ananmusa [Tekcr] : yueOnoe mocobue / V. Pyaun; Ilep. ¢
anri. B.I1. XaBuHa. - 3-¢ u3n., 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. bepmant, A.®. Kpatkuii Kypc MaTeMaTHUYECKOTo aHaiu3a [DIEKTpOHHBIN pecypc] : ydeOHOe
nocooue / A.®. bepmant, U.I'. ApamanoBud. — DnextpoH. nan. — CII6. : Jlanb, 2010. — 736
c. — Pexxum nocryna: http://e.lanbook.com/books/element.php?pll_id=2660 — 3aru. ¢ skpaHa.

8. Kaprames, A.Il. MaTemaTiueckuii aHanu3 [DIeKTpOHHBIN pecypc] : yuebHoe mocobue / A.Il.
Kaprames, b.JI. PoxxnectBenckuit. — Dnekrpod. nan. — CII6. : Jlans, 2007. — 448 c. — Pe-
UM nocryna: http://e.lanbook.com/books/element.php?pll_id=178.

9. bynak, 5.M. Kparubie unrerpains u psasl [Tekcr]: yued.wis cryn.dus.u ¢pus.-mMat.pak.yH-1oB /
b.M. byaak, C.B. ®omuH. - 3-e uza. - M.: @usmarnut, 2002. - 511 c.; 22 cm. - ISBN 5-9221-
0300-8 (31)

0) nepuoANYECKNUE U3JaHUS - HET .

B) CIIMCOK aBTOPCKUX METOAMYECKUX pPa3pabOTOK - HET.

r) 6a3bl JaHHBIX, MH(POPMALIMOHHO-CIPABOYHbIE U MOUCKOBbIE CHCTEMbI
http://library.isu.ru/ - Hayunas Oubnuorexa UI'Y;

OOpazoBarenbHbIE PECYPCHI, JOCTYIHBIE 10 JIOTUHY U MapoIio, MpeaocTaBisieMbiM Hay4yHoit
oubnuorexkoit UI'Y:

e https://isu.bibliotech.ru/ - 943 «bubnanoTex»;

e http://e.lanbook.com - DbC «M3natenbcTBo «JlaHbY;

e http://rucont.ru - DBC «PykoHT» - MexoTpacieBas HayyHas OMOJIMOTEKa, CojAeprKarias
our(ppoBaHHBIE KHUTH, NMEPHOANYECKHE M3/IaHUS U OTICIIbHBIE CTAaThbH 10 BCEM OTPACisiM
3HaHWM, a TAKXKE ayn0-, BUIEO-, MyJIbTUMEINA COPT U MHOTOE JIPYTO€;

e http://ibooks.ru/ - DBC «ANOYKC»- HHTEPHET PECYPChI B CBOOOAHOM JIOCTYTIC;

VI. MaTepuajibHO-TeXHUYECKOe o0ecriedeHne TUCIUNTUHbI

Jlnis poBeZieHHsI 3aHATUN JIGKIIMOHHOTO THIA B Ka4eCTBE JEMOHCTPAIIMOHHOTO 000pyAOBaHUs
UCTIONB3YEeTCsl MeJoBasi Jocka. HarmsmHocTh oOecrieynBaeTcsi MyTeM H300pakeHHUsl CXeM, JHa-
rpamM u GopMyll ¢ TOMOIIbI0 Mena. Micnonp3oBanue rinodanbHON KOMIBIOTEPHON CETH MO3BOJISET
o0ecneunTh JTOCTYIHOCTh MIHTepHET-pecypcoB U peaan3oBaTh CaMOCTOSITENbHYIO Pa0OTy CTY/EH-
ToB. Ha 5ekumsx MOTryT HCIONb30BAThCSl MYJIbTHMEIUWHBIE CPEACTBA: MPOEKTOP, MEPEHOCHOMN
9KpaH, HOYTOYK. Ha dakynbrere nMeeTcs KOMIBIOTEPU3UPOBAHHASL Ay JUTOPUS, TIPEIHA3HAYCHHAS
JUTSL CAMOCTOSITEIbHON paboThI, ¢ HEOTPAaHUYEHHBIM JOCTYNoM B MIHTepHeT.

Marepuansl: yaeOHO-METOIMYECKHE TTOCOOUS, KOHTPOJIBbHBIE 3a/IaHUs JIJIsl Ay AUTOPHOM U camo-
CTOATEIbHOU PabOTHI CTYJICHTOB.

VII. O6pa3oBaTte/ibHbIe TEXHOJOTHN:

3a1aun U3JI0XKEHUS U U3yYeHUs! TUCLUIIMHBI PEATU3YIOTCS B CIEAYIOUHNX (hopMax JesTeabHO-
CTH:

e JICKIIMHM, HAIleJICHHBIC Ha TIOJy4YeHHuE HE0OX0MMMOoW HH(GOPMAIINH, U €€ UCTIOIh30BaHUE TIPU
peLICHNH MPAKTUYECKUX 3a/1a4;

® [IPAKTUYECKHE 3aHATHUS, HAlpaBJICHHbIC HA aKTHBHM3ALMIO MO3HABATEIbHOM AEATEIbHOCTU
CTYZCHTOB U NPUOOPETEHHsI UMU HABBIKOB PEILICHUs MPAKTUUECKUX U MPOOJIEMHBIX 3a]a4;

® KOHCYJIbTAL[MH —€KEHEIENIbHO JUI BCEX XKEIAroIIUX CTYICHTOB,;

® CaMOCTOATENIbHAs BHEayAUTOpHast paboTa HampaBiieHa Ha IPHUOOPETEHNE HABBIKOB CAMOCTO-


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

ATEJNBHOTO PELIEHUS 3a1a4 10 TUCIUILINHE;
[ ] TeI(yIJ_II/Iﬁ KOHTpOHb 3a ACATCIBbHOCTHIO CTYI[GHTOB OCYI_I_ICCTBJIHGTCSI Ha JICKIIMOHHBIX H
MPaKTUYECKHUX 3aHATUSAX B XOA€ CAMOCTOSTEIBHOTO PEIICHUS 3a/1a4, B TOM YHCIIE Y IOCKH.
VIII. OneHo4yHble MaTepHabl IS TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu

q)OH,[[ OICHOYHBIX CPCACTB IMPEACTABJICH B IIPUIIOKCHUH.

8.1. OneHoYHbBIE CPeACTBA VISl BXOJHOT0 KOHTPOJIsSI (KOHTPOJIbHAsI padoTa)

2
1) Pewuts ypaBHEHHE: [ 14/az_ 9a 11/2 v al/_24+3cf/12] =1
2a°"° -3a” a’'“—a
sin 2«
2) Jlokasath TOXJIECTRBO: 14 cosng 8%

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

4) Tloctpouth rpaduk GyHKIMH: Y = x .
x f—
5) Pewmmts ypaBHeHue: Sin3x —7sinx=0

6) Iloctpouts rpaduk GyHKIUU: ¥ =2— 1—x

T
14
fx+y+z)=28

x(x4y+z)

7) Pewmmthb cucTeMy ypaBHEHUIA: y(x + y + Z)

8.2. OueHo4HBbIE CPEeACTBA TEKYLIEr0 KOHTPOJIS.

Ne Bun xonTposs Kontponmpyemsie Tembl | KomnereHuuu, KoMmIio-
m\ (paznensl) HEHTBI KOTOPBIX
1| KOHTPOJINPYIOTCS

1{ KoJIOKBUYM Tewmsl 1 - 4 OIIK-1

2| KOHTpOJIbHAs padoTa 1 Tema 5 OIIK-1

3l KoHTpOJIbHAS paboTa 2 Temsb1 6 - 13 OIIK-1

4, xoHTpOJIbHAs padoTa 3 Temsbr 14-16 OIIK-1

5} IIpoBepka pelieHnuii 3aaa4 Tema 17 OIIK-1

6, kouTposbHast pabora 4, mpoBepka pe- | Tema 18 OIIK-1

IIEHUN 3a/1a4

7, koHTponbHas pabota 5, mpoBepka pe- | Tema 19 OIIK-1

LIEHUH 3a1a4, cOOeCeq0BaHUE 110 TEME

&

MPOBEpKa PELICHUH 3a/1a4 Tema 18 OIIK-1

9. KOHTpOJIbHAs pabota 6, mpoBepka pe- | Tema 21 OIIK-1

IEHUN 3a/1a4




Bomnpocsl 1i1s kosokBuyma Nel:

1.

10.

11.

12.
13

14.

15
16

17.
18.

19.
20.

21.
22.

OeMeHThl Teopuu MHOKeCTB (MHOXeCTBa, olepalyy HaJl MHOKECTBAMHU, ajredpa MHOXKECTB,
OtoOpakenue. Koneunsle 1 OecKOHEUHbIE MHOXECTBA, MOIIHOCTh MHOXeCTBa). BerecTBeH-
HbIE YHMClla U UX CBOMCTBa (Ipe/cTaBieHue UX JpobsmMu, Teopema Jlenekunna, apupmernde-
CKHE JICHCTBHS)

[TocnenoBaTenbHOCTH BEIIECTBEHHBIX YUCEN, apu(METHUECKUE ONepaluy HaJl Mocae10BaTeb-
HOCTSIMH.

OrpaHuyeHHbIe, HEOTpaHUYECHHbIE, OECKOHEYHO MaJible, 0ECKOHEYHO OOJIbIINE MOCIEI0BATENb-
HocTH. CBOMCTBAa OECKOHEYHO MaJbIX MOCIEI0BATEIbHOCTEN

Cxonsumecs: IOCIeN0BaTENbHOCTH U UX cBoWcTBa. OmpeneneHus Npeaena nocie10BaTelIbHO-
CTEH

MOHOTOHHBIE NIOCIEA0BATEIBHOCTH, TEOPEMA O MPENEIE MOHOTOHHON U OrPaHUYEHHOH IOCIIe-
JOBATEIbHOCTH, IPUMEPHI OCIIEA0BATEIBHOCTEN C TAKUMHU CBOMCTBAMH.

ITpenenbHast Touka. BepxHuii (HMKHUI) Ipenen nocienosarenbHocTu. Teopema bosbnano —
Beiiepmtpacca

Kputepnii Komm cxoaqumocTu nociaea0BaTenbHOCTH

Onpenenennst npenena pyHknui o ['eline u mo Komm. DKBUBaICHTHOCTH OMPEICICHUN
Apudmernueckue neiictus ¢ npenenamu. J[pa 3ameuatensHbix npeaena. Kpurepuit Kommu cy-
[IECTBOBAHUS peiena (PyHKINH.

beckoneuHo mainble U OeckoHeyHO Oousbie ¢pyHKIMU. CpaBHEHHE OECKOHEYHO MajbIX (DyHK-
1005058

[TonsiTue HenpepbIBHOCTH (YHKIMU. ApUdMETHUECKUE ONepalyu ¢ HeIPEePhIBHBIMUA (DYHKIIUS -
Mu. CBoiicTBa MOHOTOHHBIX (DYHKIIMH, HEPEPHIBHOCTH OOPAaTHON (PyHKIINH.

CgoiicTBa snemeHTapHbIX (yHKIUNA. Touku pa3peiBa (GyHKIMNA U UX KJIACCHU(PUKAIIHA.

Teopema bombnano-Kommu I (mpoxoxknenue HenpepblBHOM (yHKIMU uyepe3 Hyib). Teopema
bonbrano - Komm II (mpoxoxaeHue HempepblBHOW (DYHKIMM depe3 Jiio0oe MPOMEKYTOUHOE
3HAYCHHUE).

Teopema Beiiepmtpacca I (orpaHMueHHOCTh HETIpephIBHOM (yHKIIMKM Ha cermeHte). Teopema
Beiiepmrpacca Il (qoctuxenne HenmpepblBHON (DYHKIIUU CBOUX TOYHBIX IPaHEN).

PaBHOMepHast HenpephIBHOCTH (DyHKIMH, TeopeMa Kanropa.

[Tonsitue npousBogHoi. [lonstue nuddepenupyemoctu GyHKIMH, AUPPEPEHINPYEMOCTh U
HenpepbIBHOCTh. [lonsaTne nuddepennnana, reomerpuueckuit cmuica. Auddepenuupoanue
CJIOHOU M 00paTHOM PyHKIIMHA.

[TpousBoHbIE U TU(HEpeHIIHAIbl BBICIIUX TOPSIKOB.

Jlemma [{apOy (Bo3pactanue (yObiBanue) pynkmun), Teopema depma (JIOKaTBHBIN IKCTPEMYM).
Teopema Posuist (0 Hyse mpOU3BOIHOMN).

®dopmyra KoOHEUHBIX NpupamieHuii (popmyna Jlarpamxka). O6o6menHas Gopmysia KOHEUHBIX
npupamienuit (popmyna Komm).

PackpeiTie HeonpeneneHHocTel (mpaBuiio Jlomurans).

®opmymna Teiinopa.

Uccnenoanue rpaduka ¢yHkiuil. OTbICKaHUE CTAllMOHAPHBIX TOuYeK. BhIMyKiIOCTh rpaduka
¢yukuuu. Toukn neperun6a. [loctpoenue rpaduka GyHKIUH.

JleMOHCTPAllMOHHBIH BAPHAHT KOHTPOJILHOI padoThl Nel

Brruncinuts nHTErpabl:
2
X
1. J. dx
x+2

2x
3. ¢ ax 4 [xetax
e’ +1

J~ x+3 dx

x+2

J.(x 2)( dX6'J‘x2+2x+5dx



7. Isinz 2xdx 8.

J- ln; X

3/2
X

9. I3x2+3\/x_5—1dx 10. [In(3x +2)dx

JleMOHCTPAIIMOHHBIA BAPHAHT KOHTPOJIbHOH padoThI Ne2

Brruncnuts HHTCTPAJIbl:
In2

1. J‘xefxdx 2. %J:sinxzdx

0
4z o
. dx
3. “sm x‘dx 4., _[—2
X
0 1
HccnenoBaTth CX0IMMOCTh UHTETPATIOB

2 2
5. ﬂ 6._[ o dx
0

2
0lnx x°—4

7. d’u;u =In(x + y)
8. x> +2xy—y® =Ly natimu ',y

X Y 2 2
9. max(z=—+=); x +y =1
( 2 3) y

10. u=x"+y* +z° +2x+4y—6z

JleMOHCTPAallMOHHBIH BAPHAHT KOHTPOJILHOMH padoThl Ne3

1. Borunenuts f'(X), ecmn f(x) = _[(5x+ V) tg ydy
5x

2. B unrerpaine dejdy_ff (x,y,2)dz mepeiTH K CIEeAYIOIIEH CHCTeMe KOOPANHAT:
0 0 0

x=arsin’ @cos’ ¢
y =brsin’@sin’ ¢

z=crcos’ 0

2
3. BelunciuTe: J!(x +2y)dxdy ppe Q:y=ux,6y=x,x=3

Sz
2 5
4. BBIYUCITUTB: I sin’ cos? ¢ dt

2z
Brerancanuts KpHBOHHHCﬁHBIe HHTCTPAJIbI:

5 j(2x+ V)dl

rae L — KOHTyp TpeyroiabHuKa noctpoenHoro Ha Toukax O (0;0), A (0;-1), B (1;0)
6. _L[(x—y)zdx+(x+y)2dy , tne L —nomanas OAB: O (0;0), A (2;0), B (4;2)

(2,5)
7. | =250 +3)dx+(y* =227y + 3)dy
(L1

8. Haiitn 06beM Tena, OrpaHUYEHHOTO MOBEPXHOCTAME: X + Y’ =9z, z=9

JleMOHCTPALIMOHHBI BAPDHAHT KOHTPOJIbHOI padoThl Ned

3anaun u3 cOopuuka JemunoBuu b.II. COopHuK 3amady 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

JleMOHCTPAallMOHHBIH BAPHAHT KOHTPOJILHOM padoThl NeS

3amaun u3 cObopuuka JemumoBuu b.II. COopHUK 3amay W ympaXHEHHH MO MaTeMaTHYEeCKOMY
anammsy / B.I1. lemunoBuy. — 14-e uzn. mcrp. - M. : U3n-Bo MI'Y, 1998. - 624 c]:

NeNe 2619, 2662, 2664, 2666.1, 2677
JleMOHCTPALIMOHHBIA BAPDHAHT KOHTPOJIbHOI PadoThl Ne6

1. W3BecTHO, 4TO JIJIsl BCEX CXOISIINXCS YACTOBBIX PSIOB Zan BBIMOJIHACTCS ycioBue ¢, =0
rpu 1 —> 0. Kakoii U3 HIKENPHUBEIECHHBIX PSIOB ABIAETCS PACXOIAIMMCS?

2

A A B. n
2" n!

1 n!

C. —= D. i
2 e

n
2. I[OK&S&TB CXOAUMOCTH psaaa zz_n C MOMOIIIBIO IPpHU3HAKa I[anaM6epa, B KOTOPOM HCCJICAYCTCA

an+l

a
npegen " . PeuieHue 3amnucarts.
3. OyHKIHOHATBHBIC PSIIBI MOXKHO MOWICHHO HHTETPUPOBATH €CITH OHU

A. cxopmsTes B. paBHOMEpHO cXOnsTCs

C. abCoJIOTHO CXOASATCS D. YCIIOBHO CXOISTCS

4. ®opmyna Komm-Agamapa uis paanyca CXOAUMOCTH CTEIICHHOTO psijia z ¢,x" umeer BUA

A e Coe

c, |

C. n+l D. ]\l/c_n

c

1
5. Haiitu paguyc cxoauMocTH psia Z?x" . Pemenue 3anucats.

6. 3anummTe OyKBBI, COOTBETCTBYIOIIIE MPAaBIIBHBIM (hopMyIupoBKaM Teopem [aycca u Ctokca co-

OTBE€TCTBCHHO.
4 Y
ds=§ Ad1 ds
L div
rot Adv= ff
If s
s IIf
A. /4
B.
A 4
di av=[ 4ds
rot S

i i

C. d




3agauu u3 coopruka Jlemugouu b.I1. COopHUK 3a7au U ympakKHEHUH MO MaTeMaTUYECKOMY
anaymmsy / B.I1. lemunoBud. — 14-e usn., ucnp. - M. : U3na-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. OueHo4yHbIE cpeAcTBA AJIsl IPOMEKYTOYHOM ATTEeCTAlUM.

Ne Bun xonrpons KonTponupyemslie Temsl (pasae- Komnerenuuu, kommo-
m\IT JIBI) HEHTBI KOTOPBIX KOHTPO-
JUPYIOTCS
1.| ax3amen (I cemectp) Temsri 1 -5 OIIK-1
2.| ax3ameH (I cemectp) Tembr 6 -16 OIIK-1
3.| ax3amen (III cemectp) Tembr 17 -21 OIIK-1

IIpumepHbIii NepedyeHb BONIPOCOB K 3Kk3aMeHy 3a I cemecTp

1.

© %

10.
11.
12.
13.

14.

OnemMeHThl Teopun MHOecTB (MHOXecTBa, onepaluy HajJ MHOKECTBaMH, ajnreOpa MHOXKECTB,
Otob6paxenue. KoHeunbsle 1 GECKOHEUHbIE MHOXECTBA, MOIIHOCTh MHOXecTBa). BerecTBeH-
HbI€ YMCJia U UX CBOWCTBa (MpeacTaBlieHUe uUX Apobsimu, Teopema Jlenekunna, apupmernye-
CKHe JCHCTBHSI)

[TocnenoBaTenbHOCTH BEIIECTBEHHBIX YHCelNl, apudMeTHYecKue onepannn HaJl MOocae10BaTelb-
HOCTSIMH.

OrpaHudeHHble, HEOTpaHUYEHHbIE, OECKOHEUHO MaJjble, 0ECKOHEUHO OOJbIINE MOCIe10BaATENb-
HocTH. CBOMCTBa GECKOHEYHO MaJbIX MOCIeI0BaTeIbHOCTEN

Cxopnsuigecs: Iocae10BaTeNbHOCTH U UX cBoicTBa. OmnpeneneHus npeena nocieaoBaTelbHo-
CTeH

MOHOTOHHBIE IOCIIEAOBATEIBHOCTH, TEOPEMA O MPENEIC MOHOTOHHON M OTPAaHUYCHHOM IOCIIE-
JOBATEJIbHOCTH, IIPUMEPHI NIOCIEA0BATENBHOCTEN C TAKUMHU CBONCTBAMM.

[IpenenbHast Touka. BepxHuil (HM>KHUI) mpenen nocienoBarenbHocTH. Teopema bonblano —
Beiiepurpacca

Kpurepuit Konm cxogumMocT nociaea0BaTeIbHOCTH

Onpenenenus npenena Gynkuuii no I'eiine u mo Komm. DKBUBaIeHTHOCTH ONpeeeHHM
Apudmernueckue nerictBus ¢ npenenamu. /[Ba 3ameuarenpHbix npenena. Kpurepuit Komm cy-
IIECTBOBAHUS Npeziena PyHKIUH.

beckoneuno manble 1 OeckoHeuHO Oosbluue GyHkuH. CpaBHEHHE OECKOHEYHO MaibIX (PyHK-
LUH.

[TonsiTe HenpepbIBHOCTH QYHKIMU. ApHU(PMETHUECKHE ONEpallui C HEMPEPHIBHBIMU (DYHKIIMS -
Mu. CBOMCTBa MOHOTOHHBIX (DYHKITHI, HEMPEPHIBHOCTh 0OPATHOM (DYHKIIMH.

CaoticTBa aneMeHTapHbIX QyHKUIUN. Touku pa3peiBa PyHKIMNA U UX KJIacCUPUKALIUS.

Teopema bonbuano-Kommu I (mpoxoxaeHue HemnpepblBHON (yHKIMM uyepe3 Hyib). Teopema
bonbuano - Komm 11 (mpoxoskaeHue HempepbIBHOM (QYHKIMM 4epe3 JF000€ MPOMEXYTOUHOE
3HAYEHUE).

Teopema Beiiepmrpacca | (orpannueHHOCTh HETIPEPHIBHOM (yHKIMU Ha cermeHTe). Teopema
Beiiepmrpacca II (ocTuxkeHne HeNpepbIBHOM (DyHKIIMHM CBOMX TOYHBIX TpaHeit).




15. PaBHOMepHast HeNpephIBHOCTH (DyHKIMH, Teopema Kanropa.

16. [lonstne mpousBogHoi. [lonarue nuddepenuupyemoctu GpyHKuU, TuddHepeHIUPYEMOCTh U
HenpepbIBHOCTh. [lonsaTne nuddepennnana, reomerpuueckuii cmuica. duddepenuupoanue
CJIOHOU M 00paTHOM PyHKIIMHA.

17. IlpousBoaHbIe U JU(GEepeHIINAIbI BBICIIUX TOPSIKOB.

18. Jlemma JlapOy (Bo3pactanue (yowiBanue) GpyHkimn), Teopema depma (JIOKAIBHBINA SKCTPEMYM ).
Teopema Posuist (0 Hyse mpOU3BOIHOMN).

19. ®opmyna koHeuHbx mpupanieHui (dhopmyna Jlarpanxka). O6o0meHHas GopMyna KOHEYHBIX
npupamienuit (popmyna Komm).

20. PackpsiTHe HeonpeneaeHHocTel (mpasuia Jlonurarns).

21. ®opmymna Teinopa.

22. UccnenoBanue rpaduka QyHkuuidi. OThICKaHHE CTAllMOHAPHBIX TOYEK. BhIMykiocTh rpaduka
¢yukunu. Toukn neperun6a. [loctpoenue rpaduka GyHKIUH.

23. Ilousartue nepBooOpa3HoOi PyHKINH.

24. OcHoBHBIE METOABI MHTErpUpPOBaHUs: VHTErpupoBaHue 3aMeHON nepeMeHHbIX. MHTerpupoBa-
HUE 10 YaCTSM.

25. OcHOBHbIE METO/IbI HHTErpUpOBaHUs VHTerpupoBaHue palMoHaIbHON (QYHKINH.

26. OcHOBHBIE METO/IBI HHTETpHUpOBaHus VIHTErpupoBaHne HPPALMOHAIBHBIX BBIPAKEHUN.

27. OnpenenenHsblil nHTErpan Pumana: onpeneneHne HHTErpaina, UHTErPUPYEMOCTb

28. Cymmsbl JlapOy u ux cBOiicTBa.

29. YcoBust MHHTETPUPYEMOCTH, KIIACChl MHTETPUPYEMBIX (DYHKITHHA.

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) IToctpouts rpaduk caeayrouieit pyHkuuu: y = lnzi1
x4+

3
2) BeruncauTh HeonpeIeIeHHbIM UHTETPaI: J' x2 lnxdx

3) Cxopsmuecs MOCIEN0BATENBHOCTH U MX cBoiicTBa. OmpeneneHus mpeaena mocieoBaTelbHO-
cTen

IIpumepHbIii NepeyeHb BONPOCOB K Ik3aMeHy 3a Il cemecTp

1. HecoOGcTBeHHBIC HHTETPAJIBI, TIOHITHE TJIABHOTO 3HAUCHUS.

2. Ilpu3Haku cXOIUMOCTU HECOOCTBEHHBIX HMHTErpasnoB. [Ipusnak cpaBuenus. [Ipusznak Jupuxie-
Aberns.

3. n- MepHOe apudmMeTHIecKoe (IBKIUIOBO) MPOCTPAHCTBO. MHOXKECTBAa TOYEK JBKIHJIOBA IMPO-
CTpaHCTBa (OTKPBITHIM U 3aMKHYTBIA IIapbl, BHYTPEHHUE U BHEIIHUE TOUYKH, IMOHATHE E£-OKPECTHO-
CTH).

4. Tlonarue (QyHKIUN HECKOJIBKMX TepeMeHHBIX. OO0nacTh omnpeseneHus U 00JacTh 3HAYCHUHN
(GYHKIIMN HECKOJIBKUX MTEPEMEHHBIX.

5. Tlpenen GpyHKIIMN HECKOIBKHUX MEPEMEHHBIX.

6. IlocnenoBaTenbHOCTh TOUEK N-MEpPHOTO IpocTpaHcTBa. Teopema bonbliano-BeliepmTpacca.

7. llonsTre mpesena U MOBTOPHBIX MpeseioB. Teopema 0 paBeHCTBE IBOWHOTO M TIOBTOPHBIX Tpe-
JIEJIOB B Ciiy4ae (PyHKINU ABYX MEPEMEHHBIX.



8. HemnpeprsIBHOCTh (PYHKIIMM HECKOJBKHX MepeMeHHbIX. OCHOBHBIE CBOICTBAa HENMPEPHIBHBIX
GyHKIMI MHOTHX TIepeMeHHBIX. AprudMeTndecKue onepanuy ¢ HenpepbIBHBIMU (QYHKIHSIMH.

9. Teopema 00 yCTOMYMBOCTHU 3HaKa HEMIPEPHIBHON (DYHKIIMH.

10. Teopema 0 IPOXOKAEHNUN HEMTPEPHIBHON (DYHKIIMH Yepes3 J000e MPOMEKYyTOUHOE 3HAUCHHE.

11. OrpannueHHOCTb (PYHKIMH, HETIPEPHIBHON HAa 3aMKHYTOM OTPaHUYEHHOM MHOKECTBE.

12. Jloctixenue ¢GyHKIMEH, HEMpepbIBHOW HAa 3aMKHYTOM OIPaHUYE€HHOM MHOXECTBE CBOUX TOY-
HBIX I'PaHEM.

13. IlousTue paBHOMepHOI HenpepbiBHOCTH (hyHKIMU. Teopema Kanropa.

14. IIpousBoansie u nuddepenuansl GyHKIME MHOTHX TEPEMEHHBIX.

15. TloHsATHE YacTHOM MPOU3BOIHON (PYHKIINK HECKOJIBKUX NEPEMEHHBIX.

16. IuddepenunpyeMocTs GYHKIUU MHOTUX NTEPEMEHHBIX.

17. T'eomeTpuueckuii cMbIci ycnoBus nuddepeHupyeMoct GyHKIUU IBYX TE€PEMEHHbIX.

18. Iuddepennnan GyHKIMM MHOTHX TEPEMEHHBIX.

19. Teopema Ditsiepa 06 OAHOPOAHBIX PYHKITHSX.

20. MaBapuanTHOCTH (OpMBI TepBoro AuddepeHnuana.

21. [Tpou3BoHas o HampaBiieHUO. [ paareHT.

22. IlpousBoansie U AudPepeHIInaTbl BHICIINUX MOPSAIKOB.

23. Teopema 0 paBEeHCTBE CMEIIAHHBIX TPOU3BOIHBIX.

24. ®opmyna Teiinopa.

25. [lonstue sxctpemyMa. Heo6xoaumsie ycnosus. Jlocrarounsle ycnoBus skctpemyMa. Kpurepuit
CunbBecTtpa.

26. HesiBHble pyHkuuu. Teopema o cyniecTBOBaHUU U AUPPEpeHInPYEMOCTH HESBHON (QYHKITUH.
27. Ilonstre 3aBucuMocTH pyHKIMA. JlocTaTouHbIe YCIOBUS HE3aBUCUMOCTH (PYHKIIUI.

28. OyHKIMOHAIBHBIE ONPEACIUTENN U UX CBOWCTBA.

29. YcnoBHBIM 3kcTpeMyM. MeTos HeonpeIeneHHbIX MHOKUTENEeH Jlarpamka.

30. OnpeneneHue U yCIOBHS CYIIECTBOBAHUS IBOMHOTO MHTErpasa.

31. Onpenenenue ABOMHOTO MHTErpasia Jjsl MpsMOyroiibHOU obnact. CBoiicTBa cymMm JlapOy.

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

33. OcHOBHBIE CBOICTBA IBOHOI'O UHTETpaIA.

34. CeneHre IBOMHOTO UHTETpajia K IOBTOPHOMY.

35. 3ameHa nepeMeHHbIX B ABOHHOM HHTerpaine. [IpeoGpazoBaHue syieMeHTa IUIOMAAN U IKOOHAH.
36. TpoitHble U N-KpaTHBIE HHTETPAJIBI. 3aMEHA IEPEMEHHBIX JIJI N-KPATHOI'O HHTETpaJIa.

37. Beiuucnenre 00eMOB N-MEpPHBIX TEIl.

38. KpaTHbie HecoOCTBEHHBIE HHTETPAIIbI.

39. OpueHTanus NpocTpaHCTBA.

40. KpuBosIMHEWHBIE HHTETPaJIbl IEPBOTO POJIA.

41. KpuBoJsIMHENHHBIE HHTETPAJIBI BTOPOTO POJA.

42. ®opmyna ['puHa.

43. YcioBus HE3aBUCHMOCTH KPUBOJIMHEWHOTO MHTErpajla BTOPOro PoJia OT IIyTH UHTETPUPOBAHUS.
44. IIoBepXHOCTHBIE HHTEIPAJIBI IEPBOTO POJA.

45. [loBepXHOCTHBIE HHTETPaAJIBl BTOPOrO POJa.

46. PaBHOMEpHOE 1O OJTHOM MepeMeHHON cTpeMieHHe (PyHKUIMU ABYX MEPEMEHHBIX K Mpeerny o
JIpYroi epeMEeHHOM.

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

48. HecoOcTBeHHbIE MHTETPAJIBL, 3aBUCsIIME 0T nmapameTpa. [Ipuznaku Belepmtpacca u upuxie-
Abens.

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



JleMOHCTPAallMOHHBIH BAPHAHT 3K3aMeHallMOHHOro omiiera 3a II cemecTp

1) Hepexozul K IIOJIAPHBIM KOOpJAUWHATAM, BEIYUCIIUTE UHTCTPAJI:

ijln(sz +y?)dxdy, o D={x):x +* <a’]

2) TIlpeob X azZ—(x2+ 2)a—zz+x a—2Z+ Z . %)
) TlpeoGpa3oBaTh BHIpaKEHHE XV o Y Ve T o Y ox T ¥ gy, =, mrend Ho-

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

3) [IpousBoaHas 1o 3ajanHHOMY HanpasieHuto. ['paguent. CBs3b rpagueHTa ¢ IpOU3BOJIHOMN MO
3aJJaHHOMY HarpaBJICHHUIO.

IIpuMepHbIi NepeyeHb BONPOCOB K 3k3ameny 3a LIl cemecTp

CXoauMoCTh U CyMMa YUCJIOBOTO psijia

Kpurepuit Konm

HeoOxoaumoe yclioBue CXOAUMOCTH

PacxoaumocTb rapMOHMUYECKOTO psijia

[Tpu3Haky CXOAMMOCTH 3HAKOTIOJIOKUTENBHBIX PsiIoB: cpaBHeHus, Ko, [lanambepa
JlokazatenbCcTBO TEOpEeMBI O TOM, 4TO Ipu3Hak Komm cunbHee npusHaka Jlanmambepa
NuTerpaneubiii npusHak Kommn

PN RO =

OO6001ICHHBII TAPMOHUYECKHUN DA

e

Teopema JleiiOHUIIAa 0 CXOUMOCTH 3HAKOTIEPEMEHHBIX PSIOB
. AGcoIt0THAs U yCIIOBHASI CXOJIUMOCTh
. ®opmynupoBka reopemsl Pumana
. OYHKIIMOHAIbHBIE PSAJIBI
. PaBHOMepHas cxogumocTts 1 kputepuid Komu

—
A WD = O

. Ilpu3nak Beiepmrpacca

—
9]

. Teopembl 0 mpenenbHOM IMepexojie (HEMPEepPhIBHOCTH), TOWICHHOM WHTEIPUPOBAHUU H
nuddepeHnrpoBanny PYHKITMOHATBHBIX PSJIOB

16. CteneHHble psiJIbI
17. Paguyc cxoaumocTu
18. ®opmyna Komm - Anamapa

19. PaBHOMEpHas CXOAMMOCTb M HEIPEPBIBHOCTH CYMMBI CTENIEHHOTO pAla, I[OWIEHHOE
MHTErpupoBaHue U quddepeHIpoBaHme

20. JlocTaTrouHOE€ YCIOBHE paA3IOKUMOCTH (PYHKIMH B CTENEHHBIE pAIbl, PA3I0KEHUE B P
Teitnopa sneMeHTapHbIX (PYHKINN, 001aCTh CXOAUMOCTH

21. Paznoxenune GyHKIHMA B TPUTOHOMETpUUYECKUN psif Dypbe

22. KommniekcHas opma psiga Oypee, HaxoxaeHre kodhpuineHToB psaa

23. Ilpumep: pasnoxkeHue MmI000pa3Hon GyHKIUH B psig Dypbe

24. IlpenenbHsblil nepexon ot paga Oypse k unrerpany Pypee

25. TIpeobpazoBanue Oypbe A TPOU3BOJHOM

26. [loBepxHocTHbie uMHTErpasbl. Mx cBoiicTBa u BbluucieHue. Teopembl ['aycca m Crokca B
BEKTOpPHOU (hopme.

27.I'eoMeTpUYECKME UM MEXaHWUYECKHUE TPUIOKEHUS KPUBOJIMHEHHBIX W TOBEPXHOCTHBIX
MHTErPAJIOB.



IIpumeps! 3aganunii K 3x3ameny 3a L cemectp

3amaun u3 cObopuuka JlemunoBuu b.II. COopHuK 3amay W ympaXHEHHWH MO MaTeMaTHYeCKOMY
anaymmsy / B.I1. lemunoBud. — 14-e usn., ucnp. - M. : U3na-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

Ipumep mecmosvix 3a0anutl 0Jisi NPOBEPKU CHOPMUPOBAHHOCMU KOMNEMeHYU, YKA3AHHbIX 8bluie
én.3:

1. Berancauts mpenen QyHKIIH
lirr(} (sin3x-ctg 5x)
x—>

2. Beraucauts npenen QyHKIUI

lim (1+sin 3x)“>*
x—0

3. BeruncnuTh Npou3BOIHYIO QYHKINH

y=In(tg~2x)
4. BeraucnuTh MPOM3BOAHYIO HESIBHON (DyHKITHH

Y (% +17)
X

5. Ha pucynke 1 nzo0paken rpaduk nponsBoaHoN HeKOTOpor QyHKiH. Kakoi u3 pucyH-
KOB a)-T) u300paxaeT BuJ rpaduka GyHkoun?

c\ x

Pucynox 1.

x JSa G:b A T x

2
6. Beraucinuth cMeanHyo MpOU3BOTHYIO P
X

GyHKIMH

u= e3x+5y

7. Beraucuts nonuelii guddepeniman BToporo nopsaaka GyHkuuun d y
u= e3x+5 y

8. Beraucnute uHTErpa:

I xsin 2xdx
0



9. BBIUHCIUTE HHTETPAT
T dx
I *+4
o X

10. 3anucarh sK0OMAH Mepexojia OT AECKAPTOBOW CUCTEMbl KOOPJIWHAT K ITUJIMH/IPH -
YECKOM CUCTEME KOOP/IMHAT.

Pa3zpaborunxu:
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[Iporpamma coctaBiiena B coorBetcTBUU ¢ TpeboBanusMu GI'OC BO no HanpaBiieHUIO MOATO0-
toBKH 03.03.02 dusuka.

[Iporpamma paccmoTpeHa Ha 3acenanuu kadeapbl TeopeTndeckon pusuku «12» mapra 2026 1.
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