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I. Ieau u 3axa4y JUCHUILIHHBI
Henpro Kypca «MaTeMaTUYECKUM aHATIN3Y SIBJIETCS pA3BUTHE!
® HaBBIKOB MATEMAaTUUYECKOTO MBIIIJICHUS;
MPUBUTUE HABBIKOB HCIIOJIb30BAHHUS MATEMAaTUYECKUX METOJIOB M OCHOB MaTEMaTHYE€CKOIO
MO/JICTTMPOBAHMS B MPAKTUYECKOM JI€SITEIIbHOCTH;
® BOCIUTaHHE MaTEMaTHYECKOW KYJIBTYpPHI Y 00yUarOIInuXCs;

Bocnuranue y cTyZICHTOB MaTeMaTHYECKOM KyJIbTYphI BKIIFOYAET B CeOs ICHOE MOHUMAaHUE
HE0OXOIMMOCTH MaTEeMaTUIECKOW COCTABJISIONICH B OOIIECH MOAroTOBKE (DU3HKa, BEIPAOOTKY MPE-
CTaBJICHUSI O POJM M MECT€ MAaTEMATHMKH B COBPEMEHHOW IMBWJIM3AaLMM U B MUPOBOW KYJIbTYpE,
YMEHHUE JIOTUYECKH MBICIIHTh, ONEPUPOBATh ¢ aOCTPAKTHBIMH OOBEKTaMH U OBITb KOPPEKTHHIM B
yHnoTpeOJIeHUU MaTEeMaTUYECKUX MOHSATUNA U CHUMBOJIOB ISl BBIPAXKEHUS KOJIMYECTBEHHBIX M Kaye-
CTBEHHBIX OTHOIIICHUM.
[lenpro Kypca MareMaTHYECKOTO aHajiv3a SBIAETCS M3YYEHHE OCHOBOIIOJATAKIIMX IMPUHIUIIOB,
MOHATUH U (AKTOB aHAIIM3a; TEOPUH MPEaeioB, MU GEepEeHIINATLHOTO U HHTETPAIbHOTO HCUHCIIe-
HUN QYHKIUNA OJHOTO M HECKOJIBKUX BEIIECTBEHHBIX MEPEMEHHBIX; TEOPUU YUCIOBBIX U (YHKIIHO-
HaJIbHBIX PSAJIOB, KPUBOJIMHEUHBIX M IIOBEPXHOCTHBIX MHTETPAJIOB, IPUEMOB WX BBIYUCICHUS.
[TepBbIii ceMeCTp MOCBSAIIEH M3YYEHUIO OCHOB MATEMaTHYECKOIO aHajau3a, TEOPUU IMPENEIOB MO-
CJIEIOBATENTIbHOCTH U (PYHKLUUN OFHOTO IMEePEeMEHHOro, uiydaercss AuddepeHnnanbHoe U HUHTe-
rpajgbHOE UCUHUCICHUE (PYHKIUNA OJHOTO IEPEMEHHOTO.
Bo BTOpoM cemecTpe moapoOHO m3ydaercs AUQQPEpeHINaTbHOe W HHTETPAIbHOE HCYHUCICHHE
(yHKIMI MHOTHX TIEPEMEHHBIX.
B TpeThem ceMecTpe Ha OCHOBE OOIIUX TEOPEM TEOPHH PSIIOB UCCIEIYIOTCS Ba)KHEHIIINE KOHKPET-
HbI€ THUMBl (PYHKIIMOHATIBHBIX DPSIOB — CTEMEHHBIX PSNOB U panoB Dypbe, a Takke WHTETpaia
dypbe, 1aeTcsi CUCTEMAaTHYECKOE U3JI0KEHUE TEOPUH KPUBOJIMHEHHBIX U TOBEPXHOCTHBIX HHTETPa-
JIOB.
I1. Mecto qucuuniunsl B crpykrype OINIOII:
MareMaTuueckuii aHaIu3 SIBJISETCS 0053aTeIbHON TUCIUTIIIMHON HE TOJIBKO ISl JAHHOTO TTPOQHIIs
MOATOTOBKH, TAKXKE SIBJIIETCS] MEPBBIM MAaTEMAaTHUUYECKHUM KYpCOM, Hapsay ¢ aHAIHUTHYECKOW Treo-
MeTpuel W JIMHEWHOU anreOpoii, KoTopble u3ydarorcs Guznkamu. IMEHHO B HEM 3aKJIaJbIBAETCs
(dbyHIaMEHT MaTeMaTH4eCKOro 00pa3oBaHus (U3HUKOB, ITO OMPEAEINSET €ro BaXKHEUIIYI0 POJib BO
BCEH cucTeMe 00pa3oBaHUs IS JAHHOU CIIeIUAIbHOCTH.
B nepedens mucHMIUIAH, B KOTOPBIX OYAyT MCIOJIH30BAHBI 3HAHUS M0 MATEMATHYECKOMY aHAIH3Y,
BXOJIAT MPAKTUYECKU BCE KYPChl U TUCIUIUIMHBI, U3ydaeMble Ha GU3MUECKOM (aKyIbTeTe, a UMEH-

HO: BEKTOPHBIN U TEH30pHBIN aHanu3, JudQepeHnnaibHble ypaBHEHUs, HHTETpalbHbIE YpaBHEHUS,



MM®, TOKII, pyHkimoHaNbHBINA aHANIM3, MIPOrpaMMHUpOBaHue, o0mmIas (u3nka, TeopeThudecKas

(bmmca, QJICKTPpOJANHAMHKA, KBAHTOBAasA MCXaHUKaA.

I11. TpeGoBanus K pe3y1bTaTaM OCBOCHHS M CIHIIJIMHbI

HpOHCCC N3YUCHUA JUCHUIIIMHBI HAITPAaBJICH Ha (bOpMI/IPOBaHI/Ie CICAYIOIINX KOMIICTCHITHI:

OIIK-1: criocoben mpuMeHsATh 0a30Bble 3HAHHUS B 00JAaCTH (PU3MKO-MATEMaTHYECKUX U (WIJIH)

€CTECTBEHHBIX HayK B cepe CBOCH MpodecCHOHATBHON eATeIHhHOCTH.

Ilepeyenb MiIaHNPYeMBbIX pPe3yJIbTATOB 00yUYeHHs MO JUCHUILINHE , COOTHECEHHBIX C HHIMKA-

TOPpaMHU JOCTHUKCHUSA KOMIIeTeHIInii

Komnerenuus

OIlK-1

Nuaukatopbl KOMIIETEH-

AU

NJK onki.1 Mcnone3yer mareMaTWyecKMil ammapar Uil ONMCaHUus U
aHanu3a GU3NYECKUX SBJIECHUH U mpoleccoB B cepe cBoell nmpodeccuo-
HAaJIbHOM JIESTEIILHOCTH.

NJK onki.2 Mcnone3yer MareMaTuuecKuil anmapar Juisi TEOPETUYECKOTO
W JKCIIEPUMEHTATLHOTO WCCIICIOBAHMSI U MOJCITUPOBAHUS (PU3UICCKUX
SIBJICHUH M TIPOLIecCOB B cdepe cBoel mpodhecCHOHATBLHON JIeATeIbHO-
CTH.

NIK onki.3 Ucnons3yer 6a3oBbie 3HaHHUS B 00JacTH (PU3UKKA B CBOCH
npodeccnoHanbHOM e TENIbHOCTH.

PesynbTarsl 00yueHus

Hmeem npedcmasnenue

0 TEOpHI0 NIpeAesoB, NU(QepeHINaIbHOM U HHTErpaJIbHOM HCUHCIIe-
HUH (QYHKIUH OTHOTO M HECKOJIbKUX BEIIECTBEHHBIX IMEPEMEHHBIX; 3HA-
€T OCHOBBI TEOPUH MOTEHLUAIBHBIX BEKTOPHBIX MOJIEH, OCHOBBI pabOThI
C BEKTOPHBIMHU IOJISIMU B KPHUBOJMHEHHBIX OPTOrOHAIbHBIX CHUCTEMAaxX
KOOpP/IMHAT; OCHOBHBIE MOHATHUSA, (POPMYIIbI, TEOPEMBI; METObI PELICHUS
MaTeMaTHYeCKUX 3a7ady M YpaBHEHUMN; MPUIIOKEHUS MaTeMaTHYEeCKUX
METO/IOB K KJIaCCUYECKUM 3ajjauaM (pU3HKH;

Ymeem: npuMeHATh METOJBI U MPUEMBI PEIICHUS 3a/1ad U3 Pa3IMYHBIX
pa3fesoB MaTeMaTHKU; NPUMEHATh MAaTEMaTHYECKHE METOIbI IS pe-
eHust 3a1a4 GU3MKH; UCIOJIb30BaTh a/IeKBaTHBII MaTeMaTHYeCKH am-
napart; BBIIOJIHATh MaTEeMaTHUECKyI0 00pabOTKY pe3ysbTaTOB 3KCIEpH-
MEHTOB; BBINOJHSITH NPUOINKEHHbIE BBIUMCICHNUS U OLIEHUBATh MX IO-
IPEUIHOCTD; UCIOJIb30BaTh METOABl MaTEMATUYECKOTO MOAEINPOBAHUS
B MPaKTUYECKOW JESTeNbHOCTH; CaMOCTOSATENbHO paboTaTh ¢ MaTeMa-
TUYECKOU JIUTEPATYPOU.

Bnaoeem: naBbIKaMH BBIYHMCIIEHUS MPEENIOB, IPOU3BOIHBIX U MHTEIpa-
70B (YHKIMI OJHOrO M HECKOJBbKUX BEIIECTBEHHBIX IE€PEMEHHBIX,
HaBbIKaMU pelIeHUs GU3NYECKUX 3a/ay, UCIONb3ys aJeKBaTHbIN Marte-
MaTUYECKHI anmnapaT; HaBbIKAMHU BBIUMCICHUM C BEKTOpPAaMHU B pa3jIdy-
HBIX cHCTeMax KOOpAMHAT; BJIAJETh KaK KOMIIOHEHTHOH, TaKk U Oe3MH-
JeKCHOM (OpMON 3amucH BEKTOPHBIX M TEH30pPHBIX COOTHOILIEHHIA;
HaBbIKAMU MaHMITYJSIIIMA CO CKaJIpHBIM, BEKTOPHBIM W CMEIIaHHBIM
MIPOU3BEJCHNEM BEKTOpOB; BJIaJAeTh NpueMamu aupdepeHIupoBaHHs
BEKTOPHBIX U TE€H30PHBIX IOJIEH; BIaleTh MpUEMaMU JJIsl IPUMEHEHUS
BBIPAKEHUH JJI TUBEPTEeHLIUU, POTOPA U JIAIUIACHAHA B JIEKAPTOBOM CH-
CTeMe KOOpJMHAT; HHTerpanbHbix Gopmyisl ["aycca-OcTtporpaackoro u




Crokca.

1V. Conepikanue U CTPYKTYpa TUCHUIIMHBI (MOZYJIs1)

O0BeM aucUMILIMHBL cocTaBisgeT 20 3adeTHBIX eaeHul, 720 yvacos, B ToMm uucie 415 4gacos
KOHTaKTHOM paboThI.

3aHATHS POBOJIATCS TOJIBKO B OUHOU (popMe 00yUdeHHS C MPUMEHEHUEM TUCTAaHIITMOHHOTO KOH-
TPOJISI CAaMOCTOATEIBLHON paboThl cTyneHToB uepe3 DMOC dakynprera. IIEKTPOHHOW M AUCTAHITHU-
OHHOM (hopM 00y4EHUs HE MPETyCMaTPUBACTCH.
Ha npaktruueckyro noarotroBky OTBOAUTCS 176 ayIUTOPHBIX 4acOB .

dopma NpOMEKYTOUHON aTTECTALUN: IK3aMEH.

4.1. CopeprxaHue TUCHHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM, ¢ YKa3aHHEeM BH/I0B Y4eOHbIX
3aHATHI U OTBEJEHHOI0 HA HUX KOJINYeCTBA aKaJeMHYeCKUX YaCOB

Ne Pa3z- C Be s Bunbr yaeOHoit paboThl, DOopMEI TEKy-
n/m | gen e e€r | HHAX  BKIIOYas CAMOCTOSITENIbHYIO pab0Ty 00Y4aIOIUXCS , IPAKTUYEe- | [IEr0 KOHTPOJIS
IMC = M 0 | mpak- CKYIO TIOATOTOBKY U TPYIOEMKOCTb YCIIEBAEMOCTH;
1170 S 4a | THYe- (B Hacax) dopma mpome-
] C €O SR yonTakTHas paGoTa mperogasarens ¢ o6ydao- | CaMocTosi- PKYTOHOM at=
HBI/T T B | IOJ- p peron Y TecTaluu
eMBl P ro- HIMAEA TeAbHad (no cemecm-
TOBKa Jlexuuu Cemunapckue | KoHcympTanuu paora pam)
00y- /MpaKTHYECKHE
qaro- /mabopaTopHEIe
IIHX- 3aHATHS
csl
1 1-6 1 288 68 68 68 2 102 [TpakTuye-
CKOC 3aaa-
HHUE, OIPOC;
JK3aMCHaln-
OHHBIEC OmlIe-
ThI
2 7- 2 252 60 60 60 2 90 [MpakTuye-
16 CKOe  3aja-
HHE, OIPOC;
J9K3aMCHalu-
OHHBIC OwmIIe-
ThI
3 17- 3 180 48 48 48 1 35 [MpakTuye-
21 CKOe  3aja-
HHE, OIPOC;
J9K3aMCHalu-
OHHBIC OwmIIe-
ThI
Uroro: 720 176 176 176 5 227

4.2 I11aH BHeayAUTOPHOMH CAMOCTOATEIbHOM Pad0oThI 00YYAIOIIKXCS 110 JUCHUILIMHE

Cemectp Haszsanune | CamocrositenpHas pabora oOydaronuxcs OneHodHoe @ YdeOHO-
pasfiena, Te-pun camo-|Cpokn  Bwi-| Tpymoem- | CPEACTEO METOUuYe-
MBI ckoe obec-

CTOSITCJIBHOM TIOJIHEHHSI  KCTh (Yac.)



paboThl neyeHue ca-
MOCTOSITEb-
HOM pabOThI

1 Tema 1-21  Pemienue [Tocne 227 JHemonctpa- Mcrounnkn u3
3a7a4 1o- NPOUACHHBIX s FOT?BBIX OCHOBHOI u
M pemeHnu JIOIIOJIHUTEIb-

MaIlllHel pa- .
HON nuTepary-

0TI pEl 1O TeMme
MPaKTUICCKUX
sansatuii;  06-
pa3oBaTelbHBIE
pecypchl,  Jio-
CTYITHBIC o
JOTHHY H Ta-
poiro, Tpeno-
CTaBJISIEMBIM
Hayunoi#t 0ub6-
JTUOTEKOH
ury.

4.3. Conep:xanue y4eOHOro MaTepHuaJa

Coaep:xaHue pa3/iesioB U TeM TUCITHIIMHBI
Paznea 1.

Tema 1. D1eMeHTBI TEOPHHM MHOKECTB, BelleCTBEHHbIE YN cIa: MHOXKECTBA, Olepaliuy HaJl
MHO’KECTBaMH, anredpa MHOKeCTB. [lekapToBo mpousBeieHne, oTHouieHne. CBONWCTBa OTHOLICHHH.
OTHolIeHUE MOpsAJKa, OTHOILIEHHE SKBHUBaJIeHTHOCTH. OToOpaxeHune. KoHeuHnsle 1 OECKOHEUHbIE
MHOECTBA, MOIIHOCTbh MHOXECTBA. UHMCIIOBBIE CHUCTEMBI: HaTypajbHbIC, pallMOHAIbHBIE YHUCIA.
ITocrnenoBarenbHOCTH PALIMOHANBHBIX YUCEI, CXOAUMOCTh, KpuTepuil Kommu. BeniecrBennsle unc-
J1a, MPEJICTaBIIEHNUE UX APOOSIMHU.

Tema 2. Teopus mpenenon: IlocienoBarensHocTh U ee mpezen. llocnenoBaTenbHOCTH Bele-
CTBEHHBIX 4HCEN, apu(PMETHUECKHUE ONepaluu HaJ IMocieAoBaTeabHOCTAMU. OrpaHUYEHHbIE, He-
OrpaHUYEHHbIE, OECKOHEYHO Malible, OECKOHEUHO OOJbIINe IMocieaoBaTeabHOCTH. Cxoasuuecs
MIOCJIEAOBATENBHOCTH M UX CBOMCTBA. MOHOTOHHBIE ITOCIE0BATEIBHOCTH, TEOPEMA O MPEIELIIE MO-
HOTOHHOW M OTPAaHWYEHHOM IOCIENOBATEIBHOCTH, IMPUMEPHI IOCIEI0BATEIBHOCTEN C TAKUMH
cBoiictBamu. IIpenenbHble TOUKN, BEpXHUNA U HWKHUH npenessl. OTKPBITHIE U 3aMKHYThIE MHOKE-
cTBa Ha ocu. Onpexnenenue npenena Gpynkuuu (no I'eiine u no Komm). Kpurepuii Ko cymectso-
BaHUA Npeaena GyHKUuu. ApudmeTndyeckre onepanuu HaJ GyHKIUIMHU, UIMEIOLIIMMHU Tipejen. bec-
KOHEUYHO MaJible U OeCKOHEUHO OoJbine (yHKIMH. [[Ba 3aMedaTenbHbIX Mpeena.

Tema 3. HenpepbiBHOcTh ¢yHkumii: IlonsTie HempepbslBHOCTH (QyHKIUH. ApudMeTHdyeckue
orepaly ¢ HempepbIBHBIMU (yHKIMsIMH. CBOICTBA MOHOTOHHBIX (PYHKLNH, HEMPEPHIBHOCTH 00-
patHoil pyHkimu. CBoiicTBa 31eMeHTapHbIX QyHKIMH. Touku paspbiBa GyHKIMHA U UX Kiaccu(u-
kauus. OcHOBHBIE TeopeMbl 0 HenpepbiBHbIX (pyHKIuAx. Teopema bonbuano-Kommu I (mpoxoxe-
HUE HenpepbIBHON (QyHKIMM uepe3 Hyidb). Teopema bombiano - Komm II (mpoxoxaeHue Hempe-
pBIBHOM (QyHKLIMU uepe3 Jrboe nmpomexxyrouHoe 3HaueHue). Teopema Beitepmtpacca I (orpanu-
YEeHHOCTh HenpephIBHOH (yHKIMM Ha cermeHTe). Teopema Beiiepmtpacca Il (noctuxenue Henpe-
PBIBHOM (YHKIIMM CBOMX TOUHBIX rpaHeit). Jlemma bopenst PaBHoMepHas HenpepbIBHOCTh (PYHKIINH,
teopeMa Kanropa.

Pa3nes 2



Tema 4. Iudppepennuanbuoe ncuncienue: [lonstue npousBoanou. [lonstue muddepennmpye-
MocTu (QYHKIUH, TuhhHepeHIMPYeMOCTh U HeNpephIBHOCTE. [loHsTHe muddepennnana, reoMeTpu-
yeckuid cMbici. JuddepenuupoBanue cioxHor u obpatHoi (yHkiuid. [IpousBonubie u mudde-
pEeHLMANBI BHICIINX MOPsAAKOB. OCHOBHBIE TeOpeMbl Au(depeHnaIb-Horo ncurcienus. Bospacra-
Hue (yObiBaHue) GYHKIHUH, JOKAIBHBIA dKcTpeMyM. Teopema Posutst (o Hyne npousBoaHoit). dop-
MyJa KOHEUHBIX npupamieHuii (popmyna Jlarpamka). O6o0menHas popMyna KOHEYHBIX TpUpAIIe-
Huii (popmyna Komm). Packpeitrie Heonpenenennoctelt (nmpasuia Jlonurans). @opmyna Teitmopa.
UccnenoBanune rpaduxa ¢ynkuuil. OTbICKaHME CTAllMOHAPHBIX TOYEK. BBIMykiocTh rpaduka
¢dbynkuun. Touku neperuda. [locrpoenue rpaduka GyHKIHH.

Tema 5. Heonpenesenublii maTerpas: Ilonstue nepBooOpasznoit ¢pyHkimuu. OCHOBHBIE METOMBI
MHTErpupoBaHus. MIHTerpupoBanue 3ameHoi nepeMeHHbIx. HTerpupoBanue no yactsam. Hrerpu-
pOBaHUE pallMOHANBHON QyHKIMHN. HTErprpoBaHne UppaluoOHAILHBIX BeIpaxeHui. [lonstue mnep-
BOOOpa3HOM (PyHKITUH.

Tema 6. Onpenenennsliii uHTerpaia Pumana: Onpenenenue uHrerpaia, UHTErpupyemMocts. Cym-
MbI JlapOy ¥ uX CBOMCTBA. YCJIOBHS MHTETPUPYEMOCTH, KJIACChl HHTEIrpUPYyeMbIX (GyHKIHH. CBOM-
CTBa ONPEJEIIEHHOr0 UHTErpana. TeopeMbl O CpeIHEM, OLIEHKU MHTerpanoB. OnpeneneHHblid UHTe-
rpai kak QyHkuus BepxHero npenena. @opmyna Hetorona-JleliGnuia. HecobcTBeHHbIE HHTETPAIIBI
nepBoro pona. HecoOcTBeHHbIE MHTErpajIbl BTOPOIO poOJia, IOHATHE INIaBHOIO 3HaueHus. [IpusHaku
CXOAMMOCTH HECOOCTBEHHBIX MHTerpanoB. [Ipusnak cpaBHenus. [Ipusnak dupuxine - Abens. ['eo-
METPUYECKHE MPUIIOKEHUS ONPEEICHHOI0 MHTerpana. Beluncienue JuinHbl Ayru. Beraucienue
TUIOLIA/IN TUIOCKON (PUTYPBI.

Pazgen 3

Tema 7. ®yHKIMHU HECKOJLKUX NMepeMeHHbIX: [ToHsaTHEe QyHKIMN HECKOJIBKUX MEPEMEHHBIX. N-
MepHOe apu(MeTHIECKOe (IBKIU0BO) MPOCTPAHCTBO. MHOKECTBA TOUYEK IBKIIM0BA IPOCTPAHCTBA
(OTKpPBITHII ¥ 3aMKHYTBIN [Iapbl, BAYTPEHHUE U BHEUTHUE TOYKH, IOHATHE -OKPeCTHOCTH). O0sacTh
orpezeneHus 1 00J1acTh 3Ha4YeHUH (PYHKIUN HECKOJIBKUX EPEMEHHBIX.

Tema 8. Ilpeaen pyHKIMHM HeCKOJIbKHUX NMepeMeHHbIX: [lociienoBaTebHOCTh TOUEK N-MEPHOTO
npocrpancTBa. Teopema bonbsnano - Beliepmrpacca. [IoHsaTHe npenena M MOBTOPHBIX IPEIEIIOB.
Teopema o paBeHCTBE ABOMHOIO U MOBTOPHBIX MPEEIIOB B Ciiy4yae (QYHKIUU ABYX MEPEMEHHBIX.
Tema 9. HenpepbIBHOCTH (PYHKIUM HECKOJbKHMX NepeMeHHbIX: OmpeeieHre HelpepbIBHOCTU
(GYHKIMN HECKOJbKUX NepeMeHHbIX. OCHOBHbBIE CBOMCTBA HENMPEPBIBHBIX (YHKIMHA MHOTHX Mepe-
MEHHBIX. Apru(pMEeTHYECKHE ONepalui ¢ HEeNpepbIBHBIMU (QyHKIUsAMU. HenpepbIBHOCTH CII0KHON
¢ynkuuu. Teopema 00 yCTOMYMBOCTHM 3Haka HenpepblBHON (yHkiuu. Teopema o MpoxoxaeHUH
HeTpepBIBHONW (QYHKIIMH 4Yepe3 JIFo0oe MpoMeKyTouHoe 3HaueHue. OrpaHundeHHOCTh (PYHKITUH, He-
IPEPBIBHON Ha 3aMKHYTOM OTPaHMYEHHOM MHOKecTBe. JlocTmxkeHne QpyHKIuel, HenmpepbIBHON Ha
3aMKHYTOM OTPaHMYE€HHOM MHO)XECTBE CBOMX TOYHBIX rpaHeil. [loHsTHE paBHOMEpPHON HENpepbIB-
HocTu QyHKIMHU. Teopema Kantopa.

Paznen 4

Tema 10. IIponsBoansie n quddepeHnnansl GyHKIUM MHOTHX nepeMeHHbIX: [loHsaTue gact-
HOM MpoM3BOAHON (DYHKIIMU HECKOJIbKMX NepeMeHHbIX. JuddepennupyemMocts GyHKIMN MHOTHUX
nepeMeHHbIX. ['eoMeTpuueckuii cMbIca ycinoBus AudQepeHIupyeMocTH GYHKIUU ABYX NEepeMeH-
HbIX. Juddepennuan pyHkuu MHOTUX nepeMeHHbIX. Teopema Ditnepa 00 OAHOPOIHBIX (PYHKIIH-
ax. MlHBapuaHTHOCTH (opMbl nepBoro auddepennnana. [IpousBoaHas no HampasiaeHuro. ['pagu-
eHT. IlpousBoanble u AudQepeHnansl BHICIIMX MOPsAKOB. TeopeMa O paBeHCTBE CMEIIaHHBIX
IIPOU3BOIHBIX.

11. ®opmyaa Teiinopa: opmyna Teitopa ¢ octaTounbM uieHoM B Gopme Jlarpamxka. dopmyna
Teiinopa ¢ octarounsiM wieHoM B Gpopme [1eano.

12. JlokauabHblii 3kcTpemym: llonarue skcrpemyma. HeoOxoaumbie ycnmoBusi. Jlocratounbie
ycnoBus 3kctpeMyma. Kpurepuit CuiibBectpa.

13. HesiBHbIe pynkumu: Teopema o cyliecTBOBaHUU U AUPPepeHInpyeMOCT HEIBHON (QYHKIUH.
[Tonarue 3aBucumoctd (pyHKIMHA. JlocTaTOYHBIE yCIOBHS HE3aBUCUMOCTH (QYHKUUH. DYyHKIHO-



HaJIbHBIC OMPENEIUTENN U UX CBOMCTBA. Y CIOBHBIM 3KCTpeMyM. MeTo HEeonmpeaeIeHHbIX MHOKH-
teney Jlarpanxa.

Pa3nen 5

14. /IBoiiHble H N-KpaTHbIe HHTerpaJibl: OnpeneneHue U yCcaoBHsl CyLIECTBOBAHMSI IBOMHOTO UH-
terpasia. OnpezesieHne TBOWHOI0 MUHTETpayia Il IpsiMoyrojibHOM obsactu. CBoiictBa cymm Jlap-
Oy. Onpeznenenue u yCIOBUS CYIIECTBOBAHUS JBOWHOTO MHTErpasia B Cliydae MPOU3BOJIbHON 00ia-
ctu. OCHOBHBIE CBOWMCTBAa JBOWHOrO0 MHTerpaia. CBeJAeHUE JABOMHOIO MHTErpajia K MOBTOPHOMY.
3aMeHa NEepeMEeHHBIX B ABOWHOM wuHTerpaie. IIpeoOpasoBanue sieMeHTa IJIOUIATU U SKOOHAH.
TpoliHble U n-KpaTHBIE UHTErPAJIbl. 3aMeHa NEPEMEHHBIX JJI1 N-KPaTHOro UHTEerpaia. Beruucienue
00BbEMOB n- MepHBIX Tell. KpaTHble HeCOOCTBEHHbBIE MHTETPAIBI.

15. KpuBoJimHeiiHble M IOBEPXHOCTHbIE MHTErpasbl: KpuBosinHeitnbie nHTEerpagsl. OpueHTtamnus
IIpOCTpaHCTBA. ['aaKue U KycouHO-TIaAKue KpuBble. KpuBOIMHENHHBIE HHTETPAIbI IEPBOTO POAA.
['eomerpuueckass MHTEpIpeTanuss KPUBOJIMHEHHBIX MHTErpajoB mepBoro pona. KpuBoiuHelHble
HMHTETpalibl BTOPOro poja. u3nveckuii CMbICI KPUBOJIMHEWHOIO MHTErpajga BTOporo poaa. Pop-
Myna ['puHa. YciioBUsS HE3aBUCUMOCTH KPUBOJIMHEWMHOrO MHTErpajga BTOPOro pojaa OT IMyTH HHTE-
rpupoBanus. [loBepxHocTHbIE HHTErpaibl. IloBepXxHOCTHBIE HHTETpalibl 1-T0 poaa. [ToBepxHOCTHBIE
MHTETrpaJibl 2-ro poja.

16. UnTerpanmpl, 3aBucsiue oT napamerpa: PaBHOMepHOE 1O OAHON NEPEMEHHOIN CTpeMIICHHE
(GyHKIIUM IBYX MEPEMEHHBIX K IMpeaeny Mo apyroi nepeMeHHoil. COOCTBEHHbIE HHTETPAIIbI, 3aBU-
csamue oT napamerpa. CBoiicTBa MHTErpaja, 3aBucsauiero ot napamerpa. Ciayvail, Korja npeaesbl
WHTETPUPOBAHUS 3aBUCAT OT mapamerpa. HecoOCTBEHHBIE MHTETpasibl, 3aBUCSIINE OT MapaMeTpa.
HecoOcTBeHHBIC MHTETPAIIBI TICPBOTO POJIA, 3aBUCSIIHE OT mapamerpa. [Ipusnaku Beliepmrpacca n
Hupuxiie-A6ens. HecoOcTBeHHbIE HHTETpaJIbl BTOPOTO poJia, 3aBHUCsIIKE OT napamerpa. [Ipumene-
HUE TEOPUU MHTETPAJIOB, 3aBUCALIMX OT IapaMeTpa, K BBIYMCIEHUIO HEKOTOPBIX HECOOCTBEHHBIX
unTerpanoB. Murerpansl Diinepa. Murterpan Diinepa nepBoro tuna (ramma-¢yHkuus). MHTerpan
Diinepa BToporo tuma (6era-QyHKIH).

Pa3znen 6

17. Yucaobie psaabl: CxomuMocTh U cymma yuciioBoro psga. Kpurepuit Kommu. Heobxomumoe
YCIIOBHE CXOAUMOCTH. PacxoIuMOCTh rapMoHHUYecKoro psiaa. IIpusHaku cXOOUMOCTH 3HAKOMOJIO-
KUTEIBHBIX pANOB: cpaBHeHus1, Kommu, JlanambGepa. Jloka3zaTeabCTBO TEOPEMBI O TOM, YTO MPU3HAK
Kommu cunbHee npusHaka Jlanam6epa. MnTterpansubiii npusHak Komrn. O60011eHHbBIN rapMoHnye-
ckuit psg. Teopema JIeiOHUIIA O CXOAMMOCTH 3HAKOTIEPEMEHHBIX PsAIOB. AOCOIIOTHAS U YCIOBHAs
cxoaumocTs. opmynuposka Teopemsl PumMana.

18. dynkunoHanbHbIe psiabl: PaBHOMepHas cxoxumocTs U kputepuidl Komm. [Ipusnak Beliep-
mrpacca. Teopembl O IMpelenbHOM Iepexojie (HeNpepbIBHOCTH), MOWIEHHOM HHTETPUPOBAHUM U
g depeHInpoBaHUM (PYHKIIMOHABHBIX PSIJIOB.

19. Crenennsble psaabl: Pannyc cxogumoctu. Teopema AGens. @opmyna Komm - Anamapa. Pas-
HOMEpHAas CXOJUMOCTb U HENPEPHIBHOCTh CYMMBI CTEMIEHHOT'O Psi/ia, MOYJICHHOE HHTETPUPOBAHUE U
muddepenumpoBanue. JloctaToyHOE yCI0BHE Pa3iokUMOCTU (DYHKIMI B CTENIEHHBIE PSAbI, pasiio-
xeHue B psaj Telnopa anemMeHTapHbIX (QYHKIHI, 00JacTh cXoauMOCTH. [Ipuoxxenus psaoB.

20. Panx u unTerpan @ypbe: HopmupoBaHHbIe TPOCTPAHCTBA, OECKOHEUHOMEPHBIE €BKIINI0BBI
npoctpancTBa. CxoauMocTh 1o HopMme. OpToroHanbHbIE 1 OPTOHOPMUPOBaHHBIE cucTeMsl. [1po-
1ecc oproroHanusanuu. Pasnoxenue pyHkuuid B TpuroHomerpudeckuit pag @ypne. KommnexcHas
dbopma psana Oypee, HaxoxaeHUe KodhuimenTo psiaa. [Ipumep: paznoxenne muaooopa3Hoi
¢bynkuuu B psag Oypre. [TomHOTa M 3aMKHYTOCTH CUCTEMBI OPTOTOHANBHBIX (yHKIMHA. [IpenenbHblii
niepexof ot psga Pypwe k unrerpainy Oypre. [IpeodpazoBanne ypue ams nmpousBoHOM. [Ipeod-
paszoBanue Dypse.

21. KpuBo/siMHelHbIE U IOBEPXHOCTHBIE MHTErpaJbl: Vx cBoiicTBa u BeruncieHne. [loBepxHocT-
Hble nHTEerpansl. MIx cBoiicTBa u Bbruncienue. Teopemsl ['aycca u CTokca B BEKTOPHOM 3aIKCH.
['eomeTprueckne 1 MEXaHUYECKHE MPUITIOKEHHS] KPUBOJIMHENHBIX U TOBEPXHOCTHBIX UHTETPAJIOB.



4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTHYECKUX 3AHATUH U JIa00PaTOPHBIX padoT

Ne Ne paznena n HanmenoBanue ceMuHapoB, Tpy- OneHouHsle cpea- dopmupyemslie
/0 | TeMbl JUCHH- | IPAKTUYECKUX U JAOOPAaTOpHBIX | HOeM- CTBa KOMIIETEHIIUN
ITAHBT (MO- pabor KOCTb
TyJist) (gachl)
1 2 3 4 5 6
1. Pazpen 1. DJEeMEHThl TEOPUH MHOMKECTB, Pemenue 3amau Ha OIlK-1
Tema 1 BEIIECTBEHHBIE YHCIIA 8 MIPAKTUYECKUX 3aHA-
THUSIX, IPOBEPKa J0-
MallHeH padoTh
2. Paznen 1. Teopust npenenon Pemrenne 3amau | OIIK-1
Tema 2 12 Ha MIPaKTHICCKUX
3aHATHAX, MPOBEpPKa
JIOMaIHei padoThl
3. Pazgen 1. HenpepsiBHOCTD (pyHKITHI Pemrenne 3amau | OIIK-1
Tema 3 12 Ha MPaKTHICCKUX
3aHATHAX, MPOBEpPKa
JIOMaIIHei padoThl
4, Paznmen 2. JuddepenimanbHoe NCUUCICHAE Pemenne 3amau | OIIK-1
Tema 4 12 Ha MPaKTUYECKUX
3aHATHAX, MPOBEpPKa
JTOMaITHe paboThl
5. Paznmen 2. Heomnpenenennsrit mHTErpa Pemenne 3amau | OIIK-1
Tema 5 12 Ha MIPaKTUYECKUX
3aHATHAX, MPOBEPKa
JTOMaITHe paboThl
6. Paznmen 2. Onpenenenupiii uHTETpan Puma- Pemenne 3amau | OIIK-1
Tema 6 Ha 12 Ha MPAKTHYECKUX
3aHATHAX, MPOBEpPKa
JTOMaITHe paboThl
7. Paznmen 3. QOYHKIINM HECKOJBKHUX TepPEeMEeH- Pemenne 3amau | OIIK-1
Tema 7 HBIX 6 Ha MIPaKTUYECKUX
3aHATHAX, MPOBEPKa
JOMaIHei padoTsl
8. Paznen 3. [lpenen ¢yHKIMHM HECKOIBKUX Pemenne 3amau | OIIK-1
Tema 8 MEPEMEHHBIX 6 Ha MPaKTUYECKUX
3aHATHAX, MPOBEPKa
JIOMaIHei padoThl
9. Paznen 3. HenpepeiBHOCTE  (hyHKIMH — He- Pemenne 3amau | OIIK-1
Tewma 9 CKOJIBKUX TIEpEMEHHBIX 6 Ha MPaKTUIECKUX
3aHATHSAX, MPOBEpPKa
JOMaIHei padoTsl
10. | Pa3nen 4. [pousBoanbie u auddepeHmras Pemenne 3amau | OIIK-1
Tewma 10 (YHKIIMY MHOTHX TIePEMEHHBIX: 6 Ha IPaKTUYECKUX
3aHATHSAX, MPOBEpPKa
JOMaIHei padoTsl
11. | Pa3gen 4. ®opwmyina Teiinopa Pemrenne 3amau | OIIK-1
Tewma 11 6 Ha MIPaKTUYECKUX
3aHATHAX, MPOBEpPKa
JIOMaIHei padoThl
12. | Paznen 4. JlokanbHbIN PKCTPEMYM Pemenne 3amau | OIIK-1
Tema 12 Ha MIPaKTUYECKUX
6 3aHATHAX, MPOBEpPKa

JIoMaIrHe paboTbl




13. | Pasnen 4. HesiBHbIC DyHKITUN Pemenne 3amau | OIIK-1
Tema 13 6 Ha MPaKTUICCKUX
3aHATHUAX, IPOBEpPKa
JTOMAITHeH paboThI
14. | Pazpen 5. JIBOIiHBIE M N-KpAaTHBIE HHTErPa- Pemenne 3amau | OIIK-1
Tema 14 JIbI 6 Ha MPaKTUYECKUX
3aHATUAX, MpPOBEpKa
JIOMaIHei padoTsl
15. | Pasnen 5. KpuBonuneitnpie U MOBEPXHOCT- Pemenne 3amau | OIIK-1
Tema 15 HbIE UHTETPaJIbl 6 Ha MPaKTUYECKUX
3aHATUAX, MPOBEpKa
JOMaIIHei padoThl
16. | Pasmen 5. HHTerpansl, 3aBUCIIIAE OT Tapa- Pemrenne 3amau | OIIK-1
Tema 16 MeTpa 6 Ha MPaKTUICCKUX
3aHATUAX, MPOBEpKa
JIOMaIIHei padoThl
17. | Pazgemn 6. CX0IuMOCTh U CyMMa YHCIIOBOTO Pemenne 3amau | OIIK-1
Tema 17 psana. Kpurepuit Komm. Heo6xo- Ha MPaKTUYECKUX
JUMOE  YyCJIOBHE  CXOIMUMOCTH. 3aHATUAX, MPOBEpKa
PacxopumocTe rapMOHHYECKOTO JIOMaIHe paboThl
psana. IlpusHaku  cXOZUMOCTH
3HAKOIOJIOKUTENBHBIX PpAIOB: 9
cpaBuenus, Komwu, JlamamOepa.
WNurerpaneupiii npusHak Komw.
OO000meHHBIE  TApPMOHHYECKUH
psaa. Teopema JlelGHuma o cxo-
OUMOCTH 3HAKOIEPEMEHHBIX psi-
JIOB.
18. | Pasnen 6. OyHKIIMOHANIBHBIE PpAnbl PaBHO- Pemenne 3amau | OIIK-1
Tema 18 MEpHasi CXOJUMOCTb U KPUTEpUU Ha MIPaKTUYECKUX
Komm. [louneHHOE MHTErpUpoBa- 9 3aHATUSX, MPOBEpPKa
Hne wu auddepernupoanue JIOMaIHe paboThl
(YHKIIMOHAIBHBIX PSIJIOB.
19. | Pa3nen 6. Pamnyc cxommmoctun. Teopema Pemenne 3amau | OIIK-1
Tema 19 Aberms. ®opmyna Komwn - Anama- Ha MPaKTUYECKUX
pa. IlouneHHoe MHTErpHUpOBaHHUE 3aHATHSAX, MPOBEpPKa
u auddepeHIupoBaHne CTeTeH- 9 JIOMaIIHei paboTsl
HBIX psnoB. PasnoxkeHue B psin
Teiltopa sneMeHTapHBIX (PYHK-
1ui, obmacte cxomumoctu. [pu-
JIO’KEHUS PAJOB.
20. | Paspen 6. Pasznoxxenue ¢yHKIME B TpHrO- Pemenne 3amau | OIIK-1
Tema 20 HoMmeTpuueckuii  psan  Dypee. Ha MPaKTUYECKUX
Kommnekcnass ~ dopma  psaa 12 3aHATUAX, MPOBEpKa
®ypbe, HaxoxaeHue Ko3hdumm- JIOMaIrHe paboThl
eHToB pana. urerpan @ypee.
21. | Paspen 6. KpuBonuHneiiHple U NOBEPXHOCT- Pemenne 3amau | OIIK-1
Tewma 21 Hble uHTerpansl WX cBoONCTBa U Ha MIPaKTUYECKUX
BBIUHCIICHHE. 9 3aHATHAX, MPOBEpPKa

JoMalHei paboTsl




4.3.2 IlepeyeHb TeM (BONMPOCOB), BLIHOCHMBIX Ha CAMOCTOSITEIbHOE H3yYeHHE CTYAeHTAMH B

pPaMKax caMOCTOSITeIbHOI padoThI

Ne Tema Bun camo- 3amanue Pexomennyemas nu- | KomumyecTBo
HET CTOSITEIIBHOM pa- TepaTypa 4acoB
0O0TEI
Temsr 1-3 Pemenne 3amau | 30 3amay mo | McTouHukn wH3 oOc- 43
JIoMaiHei pabo- | temam 1-3 HOBHOW W JIOTIOJTHH-
TBI TEJIBLHON JHUTEpary-
Temsl 4-6 Pemenne 3amau | 40 3agau 1o | pel MO TEME MPAKTH- 50
noMamiHel pa6o- | Temam 4-6 — SAHSTTHL:
TBI 06
a30BaTelIbHbBIE
Temer 7-9 Pemrenne 3amau | 15 3agauy 1o p 30
JoMaIHe pabo- | Temam 7-9 pecypchl, Ao~
Thl CTYIIHBIC IIO JIOTUHY
Temer 10-13 PemeHHeU 3agay | 20 3amay 1o M mapomo, mpero- 30
JoManrHe pabo- | remam 10-12
TBI ctaBisgeMbiM Hayu-
Temsl 14-16 | Pemienue 3amau | 20 3amay mo | HOH  OMOJIHMOTEKOM 30
JoMaIlHe pabo- | temam 14-16 Ury.
TBI
Temsl 17-19 | Bueayoutopnas, | 10 3agau 1o 20
penieHue 3aaaq Temam 17-19
Temsr 20-21 | BueaynuropHasi, | 2 3amadd 10 24
pelieHue 3aaa4y teme 21, mo-
JIYy9UTh  KOM-
TJIEKCHYIO
dopmy  psina
Dypre

4.4. MeToauueckue YKa3aHud 110 OpraHnm3anuu CaMOCTOSITEILHOM paﬁDTbI CTYACHTOB

Jliig 3aKperuieHus: Matepuaina, pacCCMOTPEHHOTO Ha JIEKIUAX U MPAaKTUYECKUX 3aHATUSAX, CTYACHTaM
Ipe/UlaraloTcs 3aJadu Mo u3ydaeMbiM pasfenaMm. OleHKa caMOCTOATENbHON paboThl CTYIEHTOB
MIPOBOAMTCS B BUJI€ IPOBEPKU JIOMAIIHENH pabOThl M YCTHOTO 3a4eTa.

4.5. IIpumMepHasi TeMaTHKA KypPCOBBIX padoT (IPOEKTOB)
Y4eOHBIM MJIAHOM HalMCaHWEe KypCOBBIX PalboT (MPOEKTOB) HE MPEAYCMOTPEHO.

V. YueOHO-MeTOAUYecKOe U MHPOPMAIIHOHHOE o0ecniedeHne I CIUTITHHbI

a) OCHOBHAasl JIUTepaTypa

1. ®uxrenronsu, I'M. Kypc muddepenimansHoro u uaTerpanbHoro ucuucienus [Teker] : yueo.
JUTA CTYI. GU3. M1 MEXaHUKO-MaTremMarnd. crell. By30B: B 3 T. / I. M. ®uxtenronsil. - 8- u3n. - M.
: ©m3matiut, 2006 - . - 22 cM.
T.1. - 679 c. : rpad. - And. ykas.: c. 671-679. - ISBN 5-9221-0436-5 : 185.00 p.(97)
®uxrtenronbil, I.M. OcHOBBI MaTemaTrdeckoro aHanmza. B 2-x 1. Tom 1 [DnekTpoHHBIH pe-
cypc]: yuebnuk. — OnektpoH. gaH. — CII6.: Jlanp, 2015. — 441 c. — Pexwum mocrtyna:
http://e.lanbook.com/books/element.php?pll_id=65055. HeorpanuieHHslii 10CTYyII.



http://e.lanbook.com/books/element.php?pl1_id=65055

3.

Bbareirun, B. B. COopHUK 337124 M0 3JEKTPOAMHAMUKE W CHEIHATLHOW TEOPHUU OTHOCHTEIHHO-
ctu [Tekct] : yae6. mocobue / B. B. Barbirun, U. H. Tonteirus. - 4-e u3n., nepepad. - CII6. ; M.
; Kpacuonap : Jlans, 2010. - 473 c. - ISBN 978-5-8114-0921-1 (45)

AOMOJIHUTEIbHAA JINTEpaTypa

1.

2.

~No

10.

Hemunosuu b.I1. CoopHUK 3a7a4 U ynpaKHEHHH 1o Marematnyeckomy ananuzy / B.I1. Jlemu-
noBud. — 14-e w3m.,ucmp. - M. : U3n-Bo MI'Y, 1998. - 624 c. (51)

Tep-Kpukxopos A.M. Kypc maremarndeckoro ananuza / A.M. Tep-Kpukopos, M.W. [1laGynuH.
— M.: ®uzmatiut, 1988.

OcCHOBBI MaTeMaTU4ecKoro aHanu3a [Tekct]: yue0.u1st CTyI.(u3.CIeIL.H
crerl."[Ipuxi.maTemaruka":B 2-x 4. / B.A.Wnbun, O.1 Ilo3usk. - M. : ®mmarout. Y.1. - 2001.
- 648 c. (9)

OcCHOBBI MaTeMaTH4eCKOro aHaam3a [Tekcr]: yuae0. 11 CTyI.Qu3.cre.u
crerl."[Ipuxi.matemaruka":B 2-x 4. / B.A.Wnbun, 2.1 Ilo3usk. - M. : ®mmarmut. Y.2. - 2001.
-464 c. (9)

Pynun, Y. OcHOBBI MaTemaTHdeckoro ananusa [Tekcr] : yueOHoe mocobue / Y. Pynun; Ilep. ¢
anryn. B.I1. XaBuna. - 3-e m3n., crep. - CIIG. : Jlans, 2002, 2004. - 319 ¢, 320 c. - ISBN 5-8114-
0443-3 (11)

VY. Pyaua OcHOBBI MaTeMaTHyecKoro ananausa. M.: Mup, 2002, 2004. (11)

Wneun B.A. Maremarnueckuii ananu3s / B.A. Wneun, B.A. CagoBuunuuii, bi.X. Cennos. — 1979.
-720 c.

bepmant, A.®. KpaTtkuii Kypc MareMaTH4eCKOro aHaiu3a [DJIEKTPOHHBIN pecypc| : ydeOHoe
nocodue / A.®. bepmant, N.I'. ApamanoBuu. — Onextpon. aad. — CII6. : Jlans, 2010. — 736
c. — Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_1d=2660 — 3ari. ¢ skpaHa.
Kaprames, A.Il. MaremaTnueckuii ananu3 [DIeKTpOHHBIN pecypc] : yueObHoe mocobue / A.IL.
Kaprames, b.JI. PoxxaectBenckuii. — Onekrpon. gan. — CIIO. : Jlanb, 2007. — 448 c. — Pe-
*xuMm gocrtyna: http://e.lanbook.com/books/element.php?pll_id=178.

Bynak, b.M. Kpartubie uarerpainsl u psaapl [Tekct]: yue6. s cryn.¢us.u ¢pus.-Mar.dak.yH-ToB /
B.M. bynak, C.B. ®omuH. - 3-¢ u3n. - M.: ®usmariur, 2002. - 511 c.; 22 cm. - ISBN 5-9221-
0300-8 (31)

0) nepuoANYECKUE U3JIaHUS - HET .

B) CIIMCOK aBTOPCKMX METOJMYECKUX pa3pabOTOK - HET.

F) 0a3bl JAaAHHbIX, l/lH(l)OpMaIII/IOHHO-CleaBO‘-leIe N MMOUCKOBbIC CUCTEMbI

http://library.isu.ru/ - Hayunas 6utiauorexka UT'Y;

OO6pazoBaTenbHbIe PeCypChl, JOCTYIHBIE M0 JIOTUHY U MapoIito, MpeaocTaBisieMbiM Hayunoit
ouommmorexont UT'Y:

https://isu.bibliotech.ru/ - 343 «bubmuoTex»;

http://e.lanbook.com - OBC «13aarenbcTBo «JIaHby;

http://rucont.ru - 3BC «PykoHT» - MexoTpacieBas HaydHas OWOIHMOTEKa, COMACpIKaIast
onn(ppoBaHHBIE KHUTH, MTEPHOJANYCCKIE H3/IaHUS U OTICIbHBIC CTAaThbH 10 BCEM OTPACISIM
3HaHUi, a TaKKe ayAno-, BUAEO-, MyJIbTUMEANA COPT U MHOTOE JPYTroe;

http://ibooks.ru/ - 9BC «AlOyKCc»- HHTEpHET pecypchl B CBOOOTHOM JIOCTYIIE;


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=Батыгин%2C%20Владимир%20Владимирович
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=Рудин%2C%20Уолтер
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=Будак%2C%20Борис%20Михайлович

VI. MatepuajibHO-TeXHHYECKOe o0ecnevyeHne U CHUIINHbI

Jlist mpoBeieHNUS 3aHATHIA JIEKIIMOHHOTO THIIA B KAUYECTBE IEMOHCTPAIMOHHOTO 000PYyI0BaHUS
UCHOJb3yeTcsl MenoBas jaocka. HarmsaHocTts oOecrneunBaercss IMyTeM H300pakeHUs CXeM, JHa-
rpamMm U (GopMya ¢ momonibio Mena. Vcnonp3oBanue rio0aibHOM KOMIBIOTEPHOM CETH MO3BOJISIET
obecneynTh JOCTYNHOCTh VIHTepHET-pecypcoB U pealn30BaTh CAMOCTOSTEIbHYIO pabOTy CTy/EH-
ToB. Ha JeKuusX MOryT HMCHOJIb30BaThCA MYJBbTUMEIWMHBIE CPEACTBA: IPOEKTOP, MEPEHOCHOU
9KpaH, HOyTOYK. Ha akynbrere nMeeTcs KOMIBbIOTEPU3UPOBAHHAS ayJAUTOpPHUs, NpeAHA3HAYCHHAs
ISl CAMOCTOSITENIbHON pabOThI, C HEOTPAHUYEHHBIM JI0CTYIIOM B MIHTEpHET.

Marepuansl: yueOHO-METOJUUECKUE TOCOOMS, KOHTPOJIbHBIE 3aaHus U1 ayAUTOPHON U camo-
CTOSITENIHOU PabOTHI CTYACHTOB.

VII. O6pa3oBaresibHbI€ TEXHOJIOTHU:

3amaun U3N0KEHHUS U U3yUEHHs! TUCIHUILIMHBI PEaH3yloTCs B CIEAYIONMX (popMax IesTenbHO-
CTH:

e JIEKIIMH, HalleJICHHbIC Ha MOJIy4YeHUue Heo0X0AuMON HH(OpPMAIMHK, U €€ UCIIOIb30BAHUE IIPU
peLICHUHU IPAKTUYECKUX 3a/1a4;

® [PAKTUYECKUE 3aHATHs, HAIPABICHHBIC HA AaKTUBU3ALMIO ITO3HABATEJIBHON JEATEIBHOCTH
CTYJEHTOB U IPUOOPETEHUS MU HABBIKOB PELLIEHUS PAKTUYECKUX U ITPOOJIEMHBIX 3a]1a4;

® KOHCYJBbTallUH —€XKEHEIEIBHO JUIs BCEX JKEIIAIOIINUX CTYIECHTOB;

e caMOCTOsITeNbHAsl BHEayJUTOpHas padoTa HalpaBlieHa Ha MPUOOPETEHUE HABBIKOB Camo-
CTOATEIBHOTO PEIIEHUS 3aa4 110 JUCLUIUINHE;

® TEKyLMH KOHTPOJIb 3a JEATEIBHOCTBIO CTYAEHTOB OCYLIECTBIIAECTCS HA JIEKLIMOHHBIX MU
MIPAKTHUYECKUX 3aHATUAX B XOJ€ CAMOCTOATEIBHOIO PEIICHMS 3314, B TOM YHUCIIE Y JOCKH.

VIII. OneHo4HbIe MaTepHuaJibl 1Jisl TEKYHIEro KOHTPOJIA H l'[pOMe?KyTO'lHOi;I aTrecranmum

DoHJ OLICHOYHBIX CpCAacCTB IIPCACTABJICH B IIPUJIOKCHNH.

8.1. OueHo4HbIe CPeACTBA IJIs1 BXOJHOI0 KOHTPOJs (KOHTPOJILHAsI padoTa)

2
4a—9a* a—4+3a‘1j 1

1) Peuuth ypaBHEHHE: 72t =
) yp 2all2 _gq 12" g2 _ 4172

sin 2«

2) JlokasaTh TOXKIECTBO: 1 4 cos2g @ &

3) Pemmts HepaBeHcTBO: 2%+ 3 =4x

X
4) Tloctpouts rpaduk GpyHkimu: Y = Y—1
5) Pemnts ypaBrenne: SIN3X —7sinx=0

6) Iocrpouts rpadux dpynxium: ¥ =2—~/L—X
X(X+y+1)=7

7) Pemuth cHCTEMY ypaBHEHHUIA: Y(X +y+ Z) =14

I(x+y+17)=28




8.2. OneHo4HbIe cpeACTBA TEKYIIEro KOHTPOJIS.

No Buna xouTpons KonTponupyembie TeMbl Komnereniuu, komo-

n\ (paznensl) HEHTHI KOTOPBIX KOH-

n TPOIUPYIOTCS
KOJUIOKBUYM Temer 1 -4 OIIK-1
KOHTpOJIbHAsI padboTa 1 Tema 5 OIIK-1
KOHTpPOJIbHAsI paboTta 2 Tewmsr 6 - 13 OIIK-1
KOHTpOJIbHAS paboTa 3 Tewmsr 14-16 OIIK-1
IIpoBepka peuieHuii 3a1a4 Tema 17 OIIK-1
KOHTpoJbHast paborta 4, mposepka | Tema 18 OIIK-1

pelieHnit 3a1a4y

KOHTpOJIbHast pabota 5, mposepka | Tema 19 OIIK-1

pemieHui 3ama4, cobeceOBaHHUE IO

TeMe
MpOBEpKa peIIeHUM 3a1a4 Tema 18 OIIK-1
KOHTpOJIbHAsE pabota 6, mpoBepka | Tema 21 OIIK-1

pelieHui 3a1a4

Bonpocs pis kosiokBuyma Nel:

1.

o ~

10.

11.

12.
13.

DneMeHThl Teopuu MHOKecTB (MHOXXecTBa, onepanuu HajJ MHOXECTBAMHU, ainredpa MHOMXKECTB,
Otob6paxenue. KoHeuHble 1 OecKOHEUHblE MHOXECTBA, MOIHOCTh MHO)KECTBa). BelecTBeH-
HBIC YMCIIAa U MX CBOICTBa (IIpeACcTaBlIeHHE MX JpoOsimu, Teopema Jlenexunnaa, apudmernde-
CKHE JICHCTBHS)

[TocnemoBaTenbHOCTH BEIIECTBEHHBIX YMCEN, apu(pMeTHIeCKre ONepaliy HaJl MOCIeI0BaTEIb-
HOCTSIMH.

OrpaHu4eHHbIe, HEOTPAaHUYEHHbIE, OECKOHEUHO MaJjble, 0ECKOHEUHO OOJIbIINE MOCIeA0BATENb-
HocTu. CBoOMCTBa OECKOHEYHO MaJIbIX MOCIEeI0BATEIbHOCTEN

Cxopndumecst ocae10BaTENbHOCTH U UX cBoicTBa. OnpeneneHus npejena mocieoBaTeabHo-
cren

MOHOTOHHBIE NTOCIEA0BATEIBHOCTH, TEOPEMA O MPEAEIe MOHOTOHHOW U OrpaHMYEHHOM MOCe-
JOBATEIbHOCTH, IIPUMEPBI IIOCIIENOBATENBHOCTEN C TAKUMH CBOMCTBAMM.

[IpenenbHas Touka. BepxHuil (HM>kHUI) mpeaen mocienoBaTesnbHOCTH. Teopema bonbnano —
Beiiepurpacca

Kpurepnit Komu cxoauMocT nocine0BaTeIbHOCTH

Onpenenenus npenena Gynkuuii no I'eitne u mo Komm. DkBUBaIeHTHOCTD ONpeeeHHH
Apudmernueckue nencTBus ¢ npenenamu. /[Ba 3ameuarenbubix npenena. Kpurepuii Komm cy-
IIECTBOBAHUS Tpezesa (pyHKIUH.

beckoneuno manble 1 OeckoHeYHO Oosbine GyHKIUU. CpaBHEHHE OECKOHEYHO MajbIX (yHK-
1005078

[TonsiTrie HEMpepbIBHOCTH (QYHKIMU. ApHUPMETHUECKHUE ONepallii C HEMPEPHIBHBIMU (PYHKIIHSI-
Mu. CBOHCTBAa MOHOTOHHBIX (DYHKIIMH, HEMPEPHIBHOCTh 0OPaTHOM (hyHKIIHMH.

CoiicTBa aneMeHTapHbIX QyHKIUN. Touku pa3peiBa QyHKINUN U UX KIIaCCU(PUKALUS.

Teopema bonbuano-Kommu [ (mpoxoxieHue HenpepblBHOH (yHKIMHM depe3 Hyib). Teopema
Bbonbrano - Komm Il (mpoxoxaeHrne HenmpepbhIBHON (YHKIUU 4Yepe3 J1H000e MPOMEXYTOYHOE
3HAYCHHE).




14.
15.
16.
17.
18.
19.
20.

21.
22,

Teopema Beiiepmtpacca | (orpaHnueHHOCTh HEMPEPHIBHOW (DYHKIIMM Ha cerMmeHTe). Teopema
Beiiepmrpacca Il (noctuxenne HenpepbIBHON (PYHKIIMH CBOMX TOYHBIX I'paHei).

PaBHOMepHas HenpepbIBHOCTH (PyHKIMH, Teopema KaHTopa.

[Tonsarue nmpousBoanoil. Ilonstue nuddepenunpyemoctn pyHkumu, TudpdepeHIupyeMocTs U
HenpepbIBHOCTh. [lonatne nuddepennmana, reomerpuueckuii cMeica. Juddepenunponanue
CIIO’KHOW M 00paTHOM (yHKIHUHA.

ITpouzBoaHble U 1uddepeHranbl BEICIIMX MOPSIKOB.

Jlemma JlapOy (Bo3pacranue (yosiBanue) pynkiun), Teopema depma (JIOKAIBHBIH SKCTPEMYM).
Teopema Posutst (o Hysie TpOU3BOAHOMN).

dopmyna kKoHeuHbIX npupanieanii (hopmyna Jlarpamxka). O6o6meHHas Gopmyna KOHEUHBIX
npupamennii (hopmyna Komn).

PackpeiTue HeonpenenenHoctel (npasuio Jlonurans).

®opwmyna Teitnopa.

UccnenoBanue rpaduka ¢yHkuuid. OTbICKaHWE CTAllMOHAPHBIX TOYEK. BIMykKiocTh rpaduka
¢dbynkuun. Touku neperuda. [Tocrpoenue rpaduka GyHKmm.

JleMOHCTPAUMOHHBIH BAPUAHT KOHTPOJIbHOI padoTnl Nel

BreraucianTs HHTCrpajibl:

x? X+3
Lf IJ?I*
er
d 2xy
S'Iex+1x 4. J xe®rdx
X—1 X
————d
> I(X 2)(x—-3) o 6'-[x2+2x+5 X
7. [ sin® 2xdx 8 IInAde
. _ }
9. fsx +33\//2_ “Lix 10, [In@x+2)dx

X

JleMOHCTPAIMOHHBII BAPHAHT KOHTPOJIBbHOM padoThl Ne2

Breruuciauts HUHTCrpaJibl:
In2

d ¢ .
xe *dx — | sin x?dx
1.! 2.dX£

47 oo
3 _[|sin x|dx d>2<
0

HccnenoBaTh CXOAMMOCTh HHTETPAJIOB
dx

5 In'x

7 d%u;u=In(x+Yy)
8. X?+2xy—y? =L natimu y',y

Xy 2 2
max(z=—+-=); X =1
9. ( 2+3) +y

10, u=X+y?+2z>+2x+4y—62

JleMOHCTPALIMOHHBIM BAPHAHT KOHTPOJILHOI padoThl Ne3



1. Borapcnrs | (¥) ecnm f(¥) = I(5X+ y) tg ydy
5x

2. B unrerpaie _[ dxj dyj f(x,y,z)dz HEPEUTH K CIIEAYIOIIEH CUCTEME KOOPIUHAT:
0 0 0
X =arsin’ #cos’ ¢
y=Dbrsin’ gsin’ ¢
z=crcos’ @
JJocranddy o a:iy-x 6y-xx-3

5z

3. Boruucnurs:

2 5
4. BEIYUCIUTE: Jsinstcos2 tdt
27

Brruuciauts KpPIBOJ'IHHCfIHBIC HUHTCIpaJIbl:
5 j (2x+ y)dl
A ,

rne L — konryp Tpeyronpuuka moctpoennoro Ha toukax O (0;0), A (0;-1), B (1;0)
2 2
6. | RO L omanan OAB: O (0:0), A (2,0), B (4:2)

@5)
7 j (x* —2xy? +3)dx + (y* —2x°y + 3)dy

@ty

. 22 _ _
8. HaiiTu 00beM Tella, OrpaHUYEHHOTO TToBepXHOcTaMu: X +Y =92, 2=9

JleMOHCTPAUMOHHBIH BADHUAHT KOHTPOJIbHOI padoThl Ned

3amaun u3 cOopHuka JlemunoBuu B.II. COopHuK 3amay M ynpaxHEHHI 10 MaTeMaTUYECKOMY
ananuzy / B.I1. lemunoBuu. — 14-e uzn.,ucnp. - M. : U3a-so MI'Y, 1998. - 624 c:

NeNe 2548, 2554, 2560, 2568, 2573

JleMOHCTPALMOHHBIH BAPHMAHT KOHTPOJILHOI padoThl NeS

3amaun u3 cObopuuka JemumoBuu b.II. COopHUK 3amad M ympaxXHEHHH MO MaTeMaTHYECKOMY
ananuzy / b.I1. Jlemunosuu. — 14-e uzz.,uchp. - M. : U3g-so MI'Y, 1998. - 624 c]:

NeNe 2619, 2662, 2664, 2666.1, 2677
JleMOHCTPALMOHHBII BAPHAHT KOHTPOJILHOI padoThl Ne6

1. U3BecTHO, YTO JIsl BCEX CXOMISIIMXCS YACTOBBIX PSIIOB >4, ppmonHseTeS yCIIOBHE

a, >0 npu N — 0. Kaxoii u3 HIDKEIPUBEACHHBIX PSOB SIBJSIETCS paCXOaAIuMcs?

n n?
A 2o * 2y

1 n!
C. Zn n D. F

n
2. Jlokasath CXOAMMOCTH Psa z on C IOMOILBIO MpH3HAKA [anambepa, B KOTOpOM HCCIIEyeTCs

g
penen % . Pemenue 3anucats.
3. (DYHKHI/IOHaHI)HBIe PAAbI MOXKHO ITOYJICHHO MHTCTPUPOBATH €CJIM OHU
A. cxopsTcs B. paBHOMEpHO cxoudTcA
C. abCONIOTHO CXOJATCS D. yCIOBHO cXOAsTCA

n
4. ®opmyra Komn-Agamapa st paauyca CXOQUMOCTH CTEIIEHHOTO psifa Z Cn X" ymeer BUL



A. Dﬂ; Cn+ 1
B Cn

, 1

C Cn+1 D. D\gr;

o n
5. HaiiTu paguyc cXOAUMOCTH psiia =7 X . Pemienue 3anucarh.
panny p 2

6. 3Bamummure GYKBBI, COOTBETCTBYIOIINE PABUILHBIM (popMysnpoBkam TeopeM ['aycca u Crokca co-

OTBCTCTBCHHO.
A A
d3=¢ AdI ds
L divff
rot Adv=
IJ :
: i)
A v
= B. >
A A
di dv=[[ Ad’s
rot S
[[Ads=¢ div
S L f
. v
D

3agauu u3 coopruka Jlemugouu b.I1. COopHMK 3ama4 U ympakKHEHUH MO MATEeMaTUYECKOMY
anaymzy / B.I1. [lemunoBuu. — 14-¢ uzn.,ucnp. - M. : M3a-so 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, 277310, 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. OueHo4HbIEe CPeACTBA JIsl MPOMEKYTOUYHON aTTeCTAIUM.

Ne Bun xonTpons KonTponupyemslie Temsl (passe- Komnerenmuu, kommno-
o\ JIBI) HEHTBI KOTOPBIX KOHTPO-
JUPYOTCS
1.| ax3amen (I cemectp) Tempr 1 -5 OIIK-1
2.| ax3amen (Il cemectp) Tewmsl 6 -16 OIlK-1
3.| ax3amen (1l cemectp) Temsr 17 -21 OIIK-1

IIpumepHBbIii NepeyeHb BONPOCOB K 3Kk3aMeHy 3a | cemecTp

1. Dnementsl Teopun MHOXeCTB (MHOXeECTBa, Oonepaii HaJl MHOKECTBAMH, airedpa MHOMKECTB,
OtoOpakenue. Koneunsie 1 OeCKOHEUHbIE MHOXECTBA, MOIIIHOCTh MHOXECTBa). BerecTBeH-




o N

10.

11.

12.
13.

14.

15.
16.

17.
18.

19.

20.
21.
22,

23.
24,

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

HBIE YWCJia U WX CBOMCTBa (NIpEeACTaBJICHHE MX ApoOsiMu, Teopema JlenekuHmaa, apudmernye-
CKHE JICUCTBHUS)

[TocnenoBarenbHOCTH BEIIECTBEHHBIX YKCEN, apu(METUUECKUE ONepalii Haj MOCle0BaTeb-
HOCTSIMH.

OrpaHuveHHbIe, HEOTPaHUYEHHbIE, OECKOHEUHO MaJjble, 0ECKOHEUHO OOJBIINE MOCIeA0BaATEb-
HocTu. CBOMCTBA OECKOHEYHO MaJIbIX MOCIIEI0BATEIBHOCTEH

Cxopnduecs: MOCIeI0BAaTENBHOCTH U UX cBoiicTBa. OmnpeneneHus mpejernia mocieaoBaTeabHo-
cre

MOHOTOHHBIE MTOCIIEOBATEILHOCTH, TEOPEMA O Mpe/iesiec MOHOTOHHONW M OTpaHUYEHHON MmocIie-
JOBATEIbHOCTH, IIPUMEPHI IIOCIIEN0BATEIBHOCTEN C TAKUMHU CBOMCTBaAMM.

[IpenenbHas Touka. Bepxuuii (HWKHHI) TIpeaen mocienoBaTeabHOCTH. Teopema bosnbliano —
Beiiepmrpacca

Kpurepuii Ko cxoaumMocTi nocieqoBaTebHOCTH

Onpenenenus npenena Gyuakuuii o I'eitne u mo Ko, DKBUBaIEHTHOCTH ONPEACTICHUI
Apudmerndeckue nercTBus ¢ npenenamu. /[Ba 3ameuarenbHbix npenena. Kpurepuii Komm cy-
IIECTBOBAHUS Ipezesa (pyHKIUH.

beckoneuno manbie 1 OeckoHeuHO Oonbinne GyHKIUH. CpaBHEHHE OECKOHEYHO MajbIX (hyHK-
LUAH.

[TonsiTre HenpeprIBHOCTH (QYHKIMU. AprudMETHIECKHUE ONEepaIy C HeMPEPhIBHBIMU (DYHKIIHSI-
Mu. CBOMCTBA MOHOTOHHBIX (YHKIIM, HEIPEPHIBHOCTH OOPaTHON (PYHKIIUH.

CoiicTBa aneMeHTapHbIX GyHKIUN. Touku pa3peiBa GYHKINN U UX KIIACCHU(PUKALUS.

Teopema bonbrano-Komm I (mpoxokaeHue HeNpepblBHOW (YHKIIMU 4Yepe3 Hylb). Teopema
bonbrano - Komm Il (mpoxoxaeHue HenmpepblBHON (YHKIUHU 4Yepe3 JH000e MpOMEKYTOYHOE
3HAYCHHE).

Teopema Beliepmitpacca I (orpaHn4eHHOCTh HETIPEpPbIBHON (YHKIIMM Ha cerMeHte). Teopema
Beiiepmrpacca Il (noctnxenne HenpepbIBHON (DYHKIIMH CBOMX TOYHBIX TPAHEH ).

PaBHOMepHas HenpepbIBHOCTH (QyHKIMHU, Teopema KaHnTopa.

[Monsarue mpousBoanoil. Ilonstue muddepenumpyemoctn GpyHkumu, TuphepeHIIpyeMOCTs U
HenpepbelBHOCT. [lonatue mauddepennmana, reomerpudeckuii cmbici. duddepeniupoBanue
CIIO’KHOW M 00paTHON (PyHKIUH.

ITpouzBonHble U MU PepeHIaTbl BEICIIMX MOPSIKOB.

Jlemma /IapOy (Bo3pactanue (yobiBanue) pynkunn), Teopema depma (JT0KaNnbHBINA AIKCTPEMYM).
Teopema Poist (0 Hyse mpou3BOIHOMN).

dopMmyna KoOHEUHBIX TpupameHuit (popmyna Jlarpamxka). O6o6menHas Ghopmyiaa KOHEUHBIX
npupatieHuii (popmyna Kommn).

PackpriTue Heonpenenennoctel (mpaswia Jlomurans).

®opmyna Teiinopa.

Uccnenoanmne rpadguka ¢yHkuui. OTbICKaHUE CTallMOHAPHBIX TOYEK. BwIMykinocTs rpaduka
¢ynkuuu. Touku nepernba. I[loctpoenue rpaduxa GyHKIHH.

[TonsTre nepBooOpa3HON HYyHKIIUH.

OcHoBHBIE METOABI MHTETPUpOBaHMs: MIHTErpupoBaHue 3aMeHON nepeMeHHbIX. MHTerpupoBa-
HUE TI0 YaCTSM.

OCHOBHBIE METO/1bl UHTETpUPOBaHUs MIHTerpupoBaHHe pallMOHATBHON (QyHKIHH.

OcHoOBHbIE METOBI UHTETpUpOBaHUs MHTErprpoBaHe HppallMOHAIbHBIX BbIpaXKEHUH.
OnpeneneHHblil MHTErpan Pumana: onpenenenne nHTerpaia, MHTETpUPyEMOCTh

Cymmsbl lapOy 1 ux CBOMCTBA.

VY CIIoBHSI HHTETPUPYEMOCTH, KJIACCHl MHTETPUPYEMBIX (DYHKIIUH.

CBolicTBa ONPEEICHHOTO0 HHTETPaIa.

Teopemsl 0 cpeiHEM, OLIEHKH UHTErPajioB.

OnpeneneHHblil HHTErpaji Kak QyHKIKS BEPXHEro Mmpeena.

®opmyna HetoToHa-JleiOHua.

Wnrerpan Cruntheca



JleMOHCTPAUMOHHBIA BAPHAHT 3K3aMeHAMOHHOI0 OmJiera K 3a I cemectp
. X? —3x+2
1) MocTtpouTs Tpaduk ciexyromeit gpynxmuu: Y =In 21

3
2) BoruncnuTh HEONpeIeICHHBIN HHTETpal: j X2 In xdx

3) Cxopsmiuecs: MociaeAOBaTeIbHOCTH U MX CBOMcTBa. OmnpeneneHus mpejaesia mocieq0BaTelbHO-
cTei

IIpuMepHBbIii NepevyeHb BONMPOCOB K Ik3aMeHy 3a || cemecTp

1. HecoOcTBeHHbIE HHTETPAJIbI, IOHATHE TJIABHOI'O 3HAUCHMSL.

2. Ilpu3Haku CXOAMMOCTH HECOOCTBEHHBIX MHTErpanoB. [Ipusnak cpaBHenus. [Ipusnak Aupuxie-
Abens.

3. n- mepHoe apudmeTnyeckoe (IBKIMI0BO) MPOCTPAHCTBO. MHOXKECTBA TOUEK SBKIUAOBA IPO-
CTpaHCTBa (OTKPBITBIA M 3aMKHYTBI IIapbl, BHYTPEHHHE U BHEIIHUE TOYKH, IOHIATHE €-
OKPECTHOCTH).

4. Tlonstne (yHKIMHA HECKOJIBKUX IepeMeHHbIX. OOnacTh ompeneiaeHus U 00JacTb 3HAYEHUH
(YHKINN HECKOIBKHIX TEPEMEHHBIX.

5. Ilpenen pyHKIMM HECKOIBKUX NEPEMEHHBIX.

6. IlocnemoBaTeTbHOCTH TOYCK N-MEPHOTO MpocTpancTBa. Teopema bonbsano-Beliepmrpacca.

7. IlonsTHe mpenesa U NOBTOPHBIX MpeneioB. Teopema o paBeHCTBE ABOMHOIO U MTOBTOPHBIX IIpe-
JIETIOB B CiTy4ae (yHKIUH IBYX NEPEMEHHBIX.

8. HemnpepblBHOCTE (DYHKIMM HECKOJIBKMX HepeMeHHbIX. OCHOBHBIE CBOICTBa HENpPEPBIBHBIX
(GyHKIMH MHOTHX ITEpeMEHHBIX. Apu(MeTHIECKUE ONlepaliy ¢ HETIPEPHIBHBIMU () YHKIIMSMHU.

9. Teopema 00 ycTOWYMBOCTH 3HaKa HENPEPHIBHON (YHKLIUH.

10. Teopema 0 MPOXOXKICHUH HEMPEPHIBHON (QYHKIINHU Yepes3 Jr000e MPOMEKYTOUHOE 3HAYCHHE.

11. OrpannueHHOCTh (PYHKIIMH, HENPEPHIBHON HA 3aMKHYTOM OTPaHUYEHHOM MHO>KECTBE.

12. loctmxenue (QpyHKIMEH, HEMPEPHIBHON HA 3aMKHYTOM OTpaHHYEHHOM MHO)XECTBE CBOMX TOY-
HBIX IPaHei.

13. IonsiTue paBHOMEPHOU HeMpepbIBHOCTH GyHKIMHU. Teopema KanTtopa.

14. TIpousBoansle u auddepenuansl GyHKIME MHOTHX EPEMEHHBIX.

15. TloHATHe YacTHOM NMPOU3BOIHON (PYHKIIMU HECKOJIBKUX EPEMEHHBIX.

16. uddepennupyeMocts GyHKIIUN MHOTUX IT€PEMEHHBIX.

17. T'eomeTpuueckuii cMbIC ycinoBus AuddepeHmpyeMoctu GyHKIUU ABYX IEPEMEHHbIX.

18. Iuddepennuan GyHKIUN MHOTUX EPEMEHHBIX.

19. Teopema Diiniepa 06 OTHOPOTHBIX PYHKITHSIX.

20. MuBapuaHTHOCTH (OopMBI TepBoro Auddepennuania.

21. TIponsBoHAs IO HANPABIICHUIO. | paineHT.

22. IlpousBoanbie U AU depeHnanbl BHICIIUX TOPSAKOB.

23. Teopema 0 paBeHCTBE CMEIIAHHBIX MTPOU3BOTHBIX.

24. ®dopmyna Teitnopa.

25. Tlonstue sxctpemyma. HeoOxoaumele ycrmoswust. JlocTaTounble yciaoBus dkcTpemyma. Kpurtepuit
CunbBecTpa.

26. HesiBubie ynknun. Teopema o cymecTBOBaHUN U TP PEPEHITUPYEMOCTH HEIBHON (YHKIIHH.
27. Ilonstue 3aBucuMocTH pyHKIMiA. JlocTaTouHbIE YCIOBUS HE3aBUCUMOCTH (DYHKITHIA.

28. OyHKIMOHAJIBHBIE ONIPEEIUTENN U X CBOMCTBA.

29. YCcII0BHBIN SKCTpeMyM. MeTo/1 HeonpeieTIeHHbIX MHOKHTenel Jlarpamka.

30. Ompenienenue U yciaoBuUs CyIIECTBOBaHUSA ABOWHOIO HHTErpaa.

31. Onpenenenne ABOWHOTO MHTETpaJia JIIs MPSIMOYToJibHOM obmacTu. CBoiicTBa cymm [lapOy.

32. Omnpenienenue U ycaoBUs CYIIECTBOBaHMSI JBOMHOTO MHTErpaja B IPOU3BOJILHON 00JIaCTH.



33. OCHOBHBIE CBOMCTBA TBOMHOTO HHTErpaa.

34. Cezenue IBOMHOTO MHTETpajia K IOBTOPHOMY.

35. 3aMeHa nepeMeHHbIX B ABOWHOM HHTerpaie. [IpeoOpa3oBanue 31eMeHTa IUIOMIAIU U IKOOHaH.
36. TpoiiHble ¥ n-KpaTHBIE HHTETPaJIbl. 3aMEHA IEPEMEHHBIX IS N-KPATHOTO MHTETpaia.

37. Beruucnenue 00beMOB N-MEPHBIX TEJL.

38. Kparubie HecOOCTBEHHBIE HHTETPAJIBI.

39. OpueHTanus MpoCTPaHCTBA.

40. KpuBonuHeHbIE HHTETPAJIbl IEPBOTO POJIA.

41. KpuBonuHelHble HHTErpaibl BTOPOTo poja.

42. ®opmyna ['puna.

43. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEMHOIO MHTETpajia BTOPOro pojia OT MyTH UHTEIPUPOBAHUS.
44. TloBepXHOCTHBIE UHTErPAJIbl IEPBOIO POAA.

45. IloBepXHOCTHBIE UHTErPajibl BTOPOTO pojia.

46. PaBHOMEpHOE TIO0 OJTHOH TMEpEeMEHHON cTpemIieHUue (YHKIMH JIBYX MEPEMEHHBIX K MpEAeITy o
JPyroy mepeMeHHOi.

47. CBoiicTBa MHTerpana, 3aBucslero or napamerpa. Ciywail, koraa npeaenbl UHTEIPUPOBAHUS
3aBUCAT OT MapaMeTpa.

48. HecoOcTBeHHBIC MHTETPAJIBI, 3aBUCAIINE OT apamerpa. [Ipusnaku Beitepmrpacca u Jupuxie-
Aberns.

49. IlpuMeHeHne TeOpUH MHTETPAJIOB, 3aBHCAIIMX OT MapaMeTpa, K BHIYUCICHUIO HEKOTOPHIX He-
COOCTBEHHBIX UHTETPAJIOB.

JleMOHCTPALMOHHBII BAPHAHT IK3aMeHalMOHHOT0 Ouiera 3a Il cemecTp

1) Tlepexons K MOJIIPHBIM KOOPAMHATAM, BEIYMCIUTh HHTETPAIL:

len(1+ X? + y?)dxdy, e D:{(x,y):x2+y2 Saz}

8%z ( ) 2) 8%z 8%z oz oz _0
2) TIpeobpazosats BeIpakenne Y 57~ Y XDy Xy oy Yt XE =Y, BBens Ho-

1
BEIE epeMeHHbIe; U = E(Xz +y?): V=xy,

3) [IpousBoHas 1Mo 3agaHHOMY HampasiaeHuto. ['panuent. CBs3b rpagueHTa ¢ MPOU3BOTHOM 1O
3a/IaHHOMY HalpaBJICHUIO.

IIpuMepHBbIi NepedyeHb BONPOCOB K dk3ameny 3a LI cemecTp

CxoIMMOCTh U CyMMa YHMCIIOBOTO psifia

Kpurepnii Komn

Heo6xomumoe ycioBue cX0uMOCTH

PacxoaumocTh rapMOHMUYECKOTO pslia

[Tpu3HAaKM CXOAMMOCTH 3HAKOIIOJIOKUTENBHBIX psA10B: cpaBHeHUs, Komu, [lanamOepa
Jloka3aTesnbCTBO TEOPEMBI O TOM, UTO npu3Hak Ko cunbHee npusHaka Jlanambepa
NHuterpanbusiii npu3Hak Komm

OO600111eHHBII rapMOHUYECKHH s

©oNo s wWN R

Teopema JleitOHUIIA O CXOAMMOCTH 3HAKOTIEPEMEHHBIX PSIOB
. AGCOIOTHAs U yCIIOBHAS CXOJIUMOCTh
. @opmynupoBka TeopeMbl Pumana
. OYHKIIMOHAIbHbIE PSAIBI
. PaBHOMepHas cxoaumocTts u kputepuid Komm

el el =
W N RO



14.
15.

16.
17.
18.
19.

20.

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

217.

[Tpusnak Beiepumrpacca

Teopembl 0 mnpenenbHOM nepexoAe (HEMPEpbIBHOCTH), IOWIEHHOM HWHTETPUPOBAHUM U
Qg depeHIMPOBaHNN (PYHKIIMOHAIBHBIX PSAIOB

CreneHHbIC PSIBI

Paguyc cxogumoctu

®opmyna Komm - Agamapa

PaBHOMEpHass CXOAMMOCTP M HENPEPHIBHOCTh CYMMbl CTEHNEHHOIO psAa, IOWIEHHOE
uHTerpupoBanue u auddepeHunpoBanme

JIOCTaTouHOE YCIOBHE PA3JIOKUMOCTH (YHKIUMH B CTENCHHBIC PSJbI, PAa3JIOKCHUE B PAI
Teiinopa sneMeHTapHbIX (QYHKIIUN, 00IaCTh CXOIMMOCTH

Paznoxenue pyHKUul B TpUrOHOMETpUUECKUi psig Dypbe

KommnnekcHas popma paga Oypwe, HaxoxaeHre Ko3pPpuuneHToB psga

[Ipumep: paznoxkenue nuaooodpaszHoi GyHKIUH B psig Oypwe

[Ipenenvubliii nepexon oT psiaa Oypee k unrerpany Oypee

[IpeobpazoBanue Oypwe A1 MPOU3BOTHOMN

[loBepxHocTHBIE uHTerpanbl. Mx cBoiictBa u Bbruucienue. Teopembl ['aycca m Crokca B
BEKTOpHOU (hopme.

I'eomerpuyeckue U MEXaHUYECKUE TMPUIOKECHHUS KPUBOJMHEHHBIX M  ITOBEPXHOCTHBIX
MHTETPAJIOB.

IIpumepsl 3aqaHnii K 3k3ameny 3a LI cemecTp

3amaun u3 cOopHuka JemunoBuu B.II. COopHUK 3amay M ynpaxHEHHIl 110 MaTeMaTUYECKOMY
ananuzy / b.I1. lemunoBuu. — 14-e uzn.,ucnp. - M. : U3g-so MI'Y, 1998. - 624 ¢

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

Ilpumep mecmogwvix 3a0anuii 011 NPOBEPKU CHOPMUPOBAHHOCIU KOMNEMEHYUTL, YKA3AHHBIX gbliie N.3:

1. Bwiuucaume npeden gpyHxkyuu
Iirrg (sin3x-ctg 5x)
X—

2. Buviuuciume npouszeoonyio hynkyuu

y=In (tg/2x)

3.Bribepere kakas U3 Ipe/ICTaBICHHBIX TOCIIEI0BATEIBHOCTEH ABISIETCS OECKOHEYHO MAJIOH
n
. 1
a)lim (1+ —1;
n—oo n

6) Iim(lj;
Nn—o0 n

2
B) Iim(1+ n +3j;
n

n—oo

r) Iim( n3—n)

nN—oo

4.Bribepere Kakas U3 MPEACTABICHHBIX MTOCIEI0BATENIFHOCTEN ABIsIETCS OECKOHEYHO OOIBIION



a) !i_rllo(lJr )
0) Iim(izj
o N

B) Iim(1+n +3j

n—oo

o lim| ™ *3
e\ n? +5

5. Ipaghux pyuxyuu T (X)=3x" — 2X + 3 as1s1emca yowvisarowum Ha ompesxe. ..

=3
o[k

6. Ha pucyuxe I uzobpasicen epagux npouzsooHou nekomopou yukyuu. Kakou uz pucym-

K08 a)—2) uzobpascaem euo epaguxa Qyuxkyuu?

a‘o:b c X a 0b ¢ x Salob A Tx a‘{)b ¢ x
7. Buvluucaiums unmezpan:

Ixsin 2xdx
0

8. Buvluucniume unmeepan
T dx
2
o X +4

9. Hzeecmmno, umo ons ecex cxodﬂu;uxwz YUcjiloevlx pﬂ()O@ Zan 6blNOJIHAENCA YCllosUe

a, = 0 npu n— 0. Kakoii uz HusxcenpuseoeHHvIX psioos A8IAEMCs pACXOOSMUMC?



10. @ynxyuonanvHwie psdbl MONHCHO NOUIEHHO UHMESPUPOBAMb eCllU OHU

A Yo B. YL

c. ¥ D. ¥ 1

n

A. cxoosmces B. pasnomepno cxooamcs

C. abconrommo cxoosames D. ycrosno cxoosames

11. BeiGepete GyHKIHIO, HEPEPHIBHYIO Ha OTpe3ke [-3; 5]

a) y=e*.cosx;

6) y=1-x;

2

5) y_x+x
x-1'
r) y=tgx

12. Beibepete (yHKIHMIO, HMEIOLIYIO Ha oTpe3ke [-3; 5] paspsiB BTOoporo pomaa

13.

14.

15.

16.

a) y =e* COSX,
6) y:\/lo—x;

X+ X°
B) Y= ;

dx

2

Hccnedosams cxooumocme unmezpana I 7 2
X —
0

a) 11a;
0) Hem

T
Boruuciumos unmeepan 'Hsin X| dx
0

3nauenue npoussoonoii y,' npu x=1u y=1 onagynkyuu 3adannoti nessno X +2xy—y> =1 pasno....
a) ¥, '=1;
6) Yy, =2;
. 2
B ==
) Yy 3
rny =0

ITnowads guzypvl, ozparnuuennoti napabonoti Yy =—3X>+3 u ocvio OX pasua.. ..
a) S=1;

0) S=-4;

B) S=4;

r) S=10
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