MuHHCTEepCTBO HayKH U BbIciIero odpa3oBanusi Poccuiickoit @epepanun
denepanbHOe roCcyjapCTBeHHOE Or0/KeTHOe 0Opa3oBaTe/ibHOe yupex/eHre
BhICIIIETO 0Opa30BaHUs
«IpKyTCKUM rocyjapCTBeHHbIM YHHBEPCHTET»
®dI'OY BO «UT'Y»
Kadegpa Teoperuueckoii pusnku

YTBEPXXIARO
HekaH ¢usnueckoro (akyabrera

A % — N/\H‘T\/I\.B\ygﬂeB

«22» anipens 2020 r.

Pabouas nporpaMmma JUCHHUILTMHBI

HavmenoBanue aucuurivibl: 51.5.09.01 MaTemaTu4ecKyid aHaau3

Hanpasnenuve nogroroku: 03.03.02 ®Pusuka

Twur obpa3oBaresibHOI MporpaMmel: AKaleMUdecKrii OakaniaBpyat

HarnpassieHHoCTh (Tipodhui/ib) MOAroTOBKY: Pr3KKa KOHIeHCUDOBAHHOTO COCTOSHUS

KBanu¢ukanys (creneHb) BbITyCKHUKA: bakanaBp

dopma o0yuenust: OuHas

CornacoBaHo ¢ YMK ¢usuueckoro dakynbreTa  PekomeHZ0BaHO Kadezpoi:
[TpoTokon Ne8

[TpoTokon Ne25 ot «21» anpesns 2020 r. Ot «14» anpens 2020 r.
7 &— — a— y :
Ipeacenaren K . M.0. 3aB. Kadepoii ( i
o H.M. Byntes )

HNpkyrck 2020 r.



CopgeprxaHue

1. Lleny 1 382Ul AUCLUATIIHHBL (MOZLYJIS) ueeeuuteeureerteereenueeeseesutesaseesutesseesssesseesssesseesssessseesseesns 3
2. Mecto pucturiyiiHbL B CTPYKTYPE OITOIT:.....coiiiiiiiiiiiieeeeeeeetece et 3
3. TpeboBaHuUs K pe3y/ibTaTaM OCBOEHUS JUCHUTITHBI (MOZIYJIS): ceuveerveererseenvessenseensessseneensennns 4
4. O0BbeM UCIUTI/TMHBI U BUZBI YUEOHOM PADOTBL....c..eeveeereereereeieseeesseesesseesseessesseessesssesseessesssens 5
6. [TepeueHb CEMUHAPCKUX 3AHSITUM. ..cccuvveervreerreerereesisueeesseeessseesssseesssseesssseessssessssssesssssesssnssseesens 9
7. TlpuMepHast TeMaTUKA KYPCOBBIX PAOOT (TIPDOEKTOR)......c.eerveevereresreessesseessesssesseessesssessssesssneens 11
8. YuebHo-MeTOIHUeCKOe U MHGMOPMAI[MOHHOE obecrieueHre AUCLUATITMHBI (MOZYIS):............ 12
9. MarepuanbHO-TeXHUUECKOEe 00eCIIeUeHUe TUCITUTITUHBI (MOIYJIS): euveereerreenereenneesseenseens 13
10. OOPA30BATENIBHBIE TEXHOJIOTHH: ... .ecuveeerreereesseeaseesseessseesseessseesssesssesseesssessssessssssseesssessssssees 13
11. OueHOUHBIE CPEICTBA (OC):uiiiiiiiiiiieieiieeeiteesieeesieeesteeesireeesiseesareesssaeessaeesssaessasaessssssaeeens 13

HPI/IJIO)KEHI/IGI d)OH,I[ OLIEHOYHBIX CpeCTB



1. IMeu ¥ 3a/ja4u JUCHUIUIMHBI (MOJYJIs1):
Llenbto Kypca «MaTeMaTU4eCKUM aHaIu3» SBJIsSIeTCsl Pa3BUTHE:

HaBBIKOB MaTeMaTH4eCKOTr0 MbILLLJIEHHUS;

TIPUBUTHE HABBIKOB MCII0/Ib30BaHMsI MaTeMaTHUeCKUX MeTO/0B M OCHOB MaTeMaTHueCKOro

MO/IeTMPOBaHUsI B IPAKTUUYECKOU /1esiTeIbHOCTH;

BOCTIMTaHHE MaTeMaTUUeCKOM Ky/IbTYPhI Y 00yUaroIuxcs;
BocnvraHue y CTyJleHTOB MaTeMaTU4yeCcKol Ky/IbTYPbl BK/IIOUaeT B cebst sicCHOe TIOHUMaH1e
HeoOXOIUMOCTH MaTeMaTHUeCKOW COCTaBJIsioIel B 0011[el MoAroToBKe (hr3vKa, BEIpaOOTKY Mpej-
CTaBJ/IEHUSI O POJIM U MeCTe MaTeMaTUKW B COBpEeMEeHHOW IMBWIM3ALMU U B MUDPOBOU KY/bTYpe,
yMeHHe JIOTUUECKU MBIC/IUTh, OMEpPUPOBaTh C abCTPaKTHBIMU OOBEKTaMH U OBbITh KOPPEKTHBIM B
yrnoTpeb/ieHM MaTeMaTHUeCKUX TOHSTHN U CHMBOJIOB [I/is BBIPa)XKeHHUsST KOJTMUeCTBEHHbIX U Kaue-
CTBEHHbIX OTHOLIEHU.
Llenbio Kypca MaTeMaTUUeCKOT0 aHa/lv3a SIB/ISIeTCsl M3yueHre OCHOBOIIO/IaraloIIX MPUHIUIIOB, M0-
HATUM U (DaKTOB aHa/M3a; TeOpUH TIpeenioB, AuddepeHI[HabHOTO U UHTeTPaTbHOTO UCUUCIeHUM
(yHKL[MI OJHOTO U HECKOJIbKUX Bell|eCTBEHHbIX NepPeMEHHBIX; TEOPUU UYHCIOBbIX U (DYHKLIMOHA/b-
HBIX PsI/I0B, KPUBOJIMHEMHBIX 1 TTIOBEPXHOCTHBIX UHTErPajioB, IPUEMOB HX BbIUYMC/IEHUS.
[TepBobiii ceMecTp TOCBSIIEH U3yUeHHI0 OCHOB MaTeMaTHUeCKOro aHasiv3a, TeOpUU TIpejie/ioB To-
C/ie[loBaTeIbHOCTH U (GYHKIMM OZHOTO TIlepeMeHHOT0, u3yuaeTcs AuddepeHIjaibHOe U UHTeTpalb-
HOe MCYMC/IeHre (PYHKLUM OJHOTO TIepeMeHHOro0.
Bo BTOpOoM cemecTpe mospoOHO wu3ydaetcs auddepeHIMasbHOE U WHTErpajbHOE HCUMCIEeHHe
(yHKI[MIT MHOTMX TlepeMeHHBIX.
B TpeThem ceMecTpe Ha OCHOBe OOII[UX TeopeM TeOpPUM PSIIOB MCCIeyIOTCS BayKHeHIIe KOHKPeT-
Hble TUNbI (YHKI[MOHABHBIX PSIZIOB — CTEMEHHBIX PsZOB U psiioB Dypbe, a Takke uHTerpana dy-
pbe, IaeTcsl CUCTeMaTUUecKoe U3/10)KeHre TeOprUr KPUBOJIMHEHHbBIX U TIOBEPXHOCTHBIX UHTErPaioB.
2. Mecto auciuiuinebl B cTpyKrype OITOIL:
MaTemaTuuecKrii aHaM3 BXOAUT B 6a30BYIO UacCTh MepBoro 6/i0Ka U sBJIS€TCS TePBbIM MaTeMaTH-
YeCKUM KYyPCOM, Hapsily C aHaTUTUYECKOW TeoMeTprel U JInHelHoW anreOpoii, KOTOPBIM U3yuaroT-
cs ¢usukamu. VIMeHHO B HeM 3akjajpiBaeTcss GyHJAMEHT MaTeMaTHUeCKOro oOpa3oBaHUs (U3M-
KOB, 3TO OTIpe/e/isieT er0 BaKHEUIITyI0 POJib BO BCeM crcTeMe 00pa30BaHMS /IJIs1 JAHHOU CITeI[UasTh-
HOCTH.
B mepeueHb JUCLIMIUIMH, B KOTOPBIX OYJYT MCIOIH30BAHbI 3HAHUS TI0 MaTeMaTUUecKoMy aHasu3y,
BXO/ISIT MPAKTUUeCKU BCe KYPChl U JUCLUIVIMHBI, U3yuyaeMble Ha ¢pu3nueckoM ¢akybTeTe, a UMeH-
HO: BeKTODHBIN U TeH30pHbIN aHanmu3, AuddepeHilaabHble YpaBHEHUSs], UHTerpajibHble YpaBHeHUs,
MM®, TOKII, dyHKIMOHaMbHBINA aHaMu3, TIpOrpaMMHpOBaHUe, 001jasi Qu3nKa, TeopeTHuecKas

(bI/I3I/IKa, 3JIEGKTPOJWHAMHUKd, KBAHTOBAA ME€XdHUKdA.



3. TpeGoBaHusA K pe3y/ibTaTaM O0CBOEHHUS JUCLHUIUIAHBI (MOAYJIs1):
[Tpouecc u3yueHUs] AUCLMIUIMHBI (MOAYJsl) HarpaBjieH Ha (OpMHPOBaHME C/IeAYIOLUX KOMIle-
TeHLIAW:

OIIK-2: crocobHOCTh WCIO/B30BaTh B TPOQeCCHOHATBbHOM [eSTeTbHOCTH 0a30Bble 3HAHUS
(byHJaMeHTabHBIX pa3ze/ioB MaTeMaTHUKU, CO3[jaBaTb MaTeMaTHuyecKre MOZe/Id TUTOBBIX Mpodec-
CUOHA/bHBIX 33/lay U UHTEPIIPeTHPOBATh IM0J/yUYeHHbIe pe3y/ibTaThbl C YUeTOM I'PaHHUL] IPUMEHHUMO-
CTU MOJie/en.

B pe3ynbTaTe n3yuyeHus: AUCLUIIMHBI CTYAEHT [JOJKEH:
3Hamb: OCHOBOMOJIAralOI[Me MPUHLKIIbI, TIOHATUS U (GaKThl aHa/lW3a; TeOpUI0 TMpeaenoB, audde-

DeHIMAIbHOe Y MHTEeTrpaJbHOe MCUYMC/IeHUNA (VHKIMA OJHOTO0 W HECKOJBKUX BEIeCTBEHHBIX IIe-

DEMEHHBIX; 3HAaTh OCHOBBI TEODUM MOTEHLIMAILHBIX BEKTODHBIX I10JIeM, 3HATh OCHOBBI PAabOTHI C

BEKTODHBIMU II0MSMU B KPHMBOJIMHEWHBIX OPTOTOHAALHBIX CHCTEMAaX KOODJIWHAT; OCHOBHLIE ITOHS-

U, (POPMY/IBI, TEOPEMbBI; METOMbI DEIIeHNS MaTeMaTUYeCcKWX 3a/lad W VDABHEHUW; IIPUI0XKEeHUS

MaTeMaTHYeCKHUX MeTOOB K KIaCCUYeCKHM 3ajauaM (PU3MKU;

Ymemb: npUuMeHATH METOAbI WM OPHEMBI DellleHWs 3aJay M3 Pa3/JMYHBIX pa3[el0B MaTeMaTHKU;

IIPUMEHAThL MaTeMaTUYeCKHe MeTOJbI JI/Id pelleHUs 3aJay (QU3WKHU; KCIOJIb30BaTh aIeKBATHBIN

MaTeMaTUYeCKUH arapaT; BBIIOIHATL MaTEeMAaTUUeCKYI0 00pab0TKY Pe3yIbTaTOB YKCIIEPUMEHTOB;

BBITIO/IHATh OPUOIVKEHHBIE BBIYMCIEHWS W OLIEHWBATh MX TOTPELIHOCTh; WCIO/Ib30BaTh METOJbI

MaTeMaTHYeCKOro MO/Ie/IMPOBAHUA B MPAKTAYECKOW [eATe/IbHOCTH; CaMOCTOATENbHO paboTath C

MaTeMaTUUYeCKOM JTUTepaTypo.

Biaademsb: HaBBIKAMH BLIYKC/IEHUS rnpeaejaoB, MPOWU3BOAHLIX W WHTErDAJIOB d!yHKQI/Iﬁ OJJHOT'O K

HECKO/IbKUX BeIIeCTBEHHBIX I1ePeMEHHbBIX, HaBbIKaMHU pellieHuss (U3NYeCcKUX 3a/lau, MCIO0Nb3Vs

aZ!eKBaTHbIﬁ MaTeMaTHYeCKUN anriapaT, HaBbIKAMW BBIUYMCIEHUN C BEKTODAMU B PA3/IMYHBIX CH-

CTeMax KOODJWHAT; BJa/IeTh KaK KOMIIOHEHTHOM, Tak 1 0e3WHIeKCHOW (hOPMOM 3aIIMCH BEKTOPHBIX

W TE€H30DHBIX COOTHOMGHHﬁ', HABbIKAMWX MaHI/Il'IyJ'IHQI/If/'I CO CKaJIADHBIM, BEKTODHLIM W CMEIIdHHBIM

IIPOM3BeIeHEeM BEKTODOB; BAA[eTh NprueMaMu AruddepeHIMpOBaHUs BeKTOPHbBIX W TEH30PHBIX I10-

Jiel; BJIaJIeTh IIpHeMaMM A1 IIPHMeHeHMs BbhIPaXKEHWM 1711 AUBEPreHiy, POTopa U JlariackaHa B

eKapTOBOM CcHUCTeMe KOODAWHAT; WHTerpaibHbIX (opmybl ["aycca-Octporpaackoro u CTokca.




4. O0peM JUCHMIUIUHBI U BUABI y4eOHOH padoThI

Buj; yue0HOI padoThI Bcero uacos| CemecTphl

/ 3:::;::"‘ I 11 II1
AypauTopHBIe 3aHATHS (BCero) 400/11,1 156 164 80
B Tom uncre:
Jlekuuu 188/5,2 72 80 34
[TpakTrueckue 3ausTus (I13) 188/5,2 72 80 34
CamocTrosiTesibHasA padora (Bcero) 122/3,4 33 52 37
KCP 24/0,7 12 4 12
Buz npome)xyTOUHOM aTTecTaluu (39K3aMeH) 90/2,5 27 36 27
KoHnTakTHas padora (Bcero) 412/11,4 159 169 84
OO6111as1 TPYZI0EMKOCTh Yacel 612 216 252 144

3aUeTHbIe eUHULIbI 17 6 7

5. CopepxaHue AMCLUTLITAHBI

5.1. Copep:xaHue pa3fe/ioB U TeM JUCLHUIIMHBI.
Pazpen 1.

Tema 1. Ds1eMeHTBI TeOPUM MHO)KECTB, BellleCTBeHHbIe uncia: MHoKecTBa, onepauyy Haj
MHO>KeCTBaMH, anrebpa MHOXeCTB. [leKapToBO Npou3BeieHre, oTHoIeHre. CBOWCTBA OTHOIIEHHH.
OTHollIeHWe TIOpsifika, OTHOLLeHWe 3KBHBareHTHOCTH. OTtobpaxkeHre. KoHeuHble U OecKOHeUHbIe
MHO>KeCTBa, MOLJHOCTb MHOKeCTBa. UMCI/I0BbIe CUCTEMBI: HaTypasbHble, paljioHa bHble yncia. I1o-
C/1eJ0BaTe/IbHOCTH palMOHA/IbHBIX UMCesl, CXOAUMOCThb, KpuTepri Kouu. BellecTBeHHbIe yMcCIIa,
TIpe/iCTaB/IeHH e UX POOSMH.

Tema 2. Teopus npepenoB: [locienoBatenbHOCTE U ee nipeen. [TocsieioBaTelbHOCTH BelljeCTBEH-
HBIX UuCesl, apupMeTHUeCcKre orepaLyu HaJ, MociaeoBaTebHOCTIMU. OrpaHuUeHHble, HeOrpaHH-
yeHHbIe, OeCKOHEUHO Masible, OeCKOHeYHO 0OosibIlve Toc/iefoBaTe/IbHOCTH. CXO/sAIIMecs mociefo-
BaTeJIbHOCTU U UX CBOMCTBA. MOHOTOHHBIE 1T0C/Ie[J0BATe/IbBHOCTH, TeOpeMa O Ipejiesie MOHOTOHHOU
Y OTrpaHUuYEeHHOW I0C/Ie[0BaTe/bHOCTH, NIPUMEpPHI M0C/Iej0BaTe/IbHOCTe C TaKUMU CBOMCTBaMHU.
[TpenenbHble TOUKM, BEPXHUW W HWKHUU Tipefiesibl. OTKPBIThIE M 3aMKHYTble MHOXKeCTBAa Ha OCH.
Onpepenenue npegena ¢yHkuuu (1o ['eitHe u o Komm). Kputepuii Kot cyiectBoBaHus npe/e-
na ¢pyHKUMM. ApudmMeTrnueckre onepanyy HaJ, QyHKLUSIMU, UMEIOLUMU rpesen. beckoHeyHo Ma-
nble ¥ 6eckoHeuHO Oosbilive QyHKIUK. [IBa 3aMedaTe/IbHbIX Tpefiena.

Tema 3. HenpepbiBHOCTH (hyHKIMIA: [ToHSATHe HeNpepbIBHOCTH (DYHKLIMU. ApU(MeTHUecKye ore-
paLyy ¢ HerpepbIBHBIMU (YHKLHsIMH. CBOMCTBa MOHOTOHHBIX (DYHKIIMIA, HENPepbIBHOCTL 00paT-
HoW (yHKIMM. CBOMCTBA 3/1eMeHTapHbIX (GYyHKUMNA. Touku paspbiBa QyHKIMNA U UX K1acCU(UKa-
1usi. OCHOBHBIE TeOpeMbI O HelpepbIBHBIX QYHKIMAX. Teopema bonbuano-Komm I (mpoxoxaeHue
HempepbIBHON (PyHKLIMU uepe3 Hy/b). TeopeMa BosbijaHo - Komu 11 (ripoxoskieHrie HerpepbIBHOM
¢dbyHKIMM uepe3 yir000e MpPoMeXyTouHoe 3HaueHue). Teopema Beiiepiurpacca I (orpaHHUeHHOCTb
HerpepbiBHON (yHKIMU Ha cermeHTe). Teopema Beiiepiintpacca II (gocTixeHue HempepbIBHOM
(yHKL[MM CBOMX TOYHBbIX rpaHeili). Jlemma Bopenss PaBHOMepHasi HeNpepbIBHOCTh (PYHKLIMU, T€O-
pema Kanropa.

Pa3zpen 2



Tema 4. uddepennunansHoe ucunciaeHue: Ilonstre npousBogHoii. [Tonarue guddepeHUpy-
emocTy QyHKLMH, JuddepeHIIMPyeMOCThb U HellpepbIBHOCTh. [ToHsTHE AuddepeHLiana, reoMeTpu-
yeckuii cmbIci. JuddepeHtpoBanre C/10)kHOM U oOpaTHOUM ¢yHKIMA. [TponsBogHeie u gudde-
peHLMasIbl BhICIIMX MOpPsiAKOB. OCHOBHBIE TeopeMbl AuddepeHIMaIbHOIO UCuMcieHusl. Bospacra-
Hue (yObiBanwe) (yHKUWH, JIOKa/MbHBIM 3KcTpeMyM. Teopema Posnisi (0 Hysie TIPOM3BOAHOMN).
dopmysia KOHeUHBIX TpupaileHuit (popmysia Jlarpamka). O6o61meHHast GopMyna KOHEUHBIX TPH-
pauienuii (popmyna Komm). PackpeiTre HeornpegeneHHocTel (ripaBuia Jlonutans). @opmya Teii-
nopa. UccnenoBanue rpaduvka pyHkimii. OTbICKaHMe CTalMOHAapHBIX TOUeK. BhIMyK/10CTh rpaduka
¢yukuun. Touku neperuba. ITocTpoenne rpadrika GyHKIMM.

Tema 5. Heonpeaenenubiii uarerpan: [loHarue repBoobpa3Hoit GyHKIMU. OCHOBHbIE METO/bI
VHTerpupoBaHus. VIHTerpupoBaHue 3aMeHOU repeMeHHbIX. VIHTerpupoBanue no yactsaM. VIHTerpu-
pOBaHUe paloHanbHOW (PYHKUMU. VIHTerpupoBaHre MppalMoHalbHbIX BbipakeHui. [loHsTHe nep-
BOOOpa3HOU (HYHKIUH.

Tema 6. OmnpepeneHHbld uHTerpan Pumana: OripesieieHWe WHTerpajsa, WHTErPUPYEMOCTb.
Cymmbl [Japby u ux CBOMCTBa. Y(C/IOBUSI MHTErPUPYEMOCTH, KJIAaCChl MHTETPUPYEMbIX (YHKLH.
CBolicTBa orpe/ie/IeHHOrO WHTerpana. TeopeMbl 0 cpefjHeM, OLeHKH HMHTerpanoB. Onpe/eneHHbIN
WHTerpan Kak (QyHKOUs BepxHero mpefena. ®opmyna HeroroHa-Jlelibuuiia. HecobcTBeHHbIE MH-
Terpasbl repBoro posa. Heco6cTBeHHbIe MHTeTpasibl BTOPOTO PO/ia, TIOHSITHE TJIaBHOTO 3HAaUYeHHsl.
[Tpu3HakM CXOAMMOCTH HecOOCTBeHHBIX MHTerpasoB. IIpu3Hak cpaBHenus. [IpusHak [upuxie -
Abersi. ['eoMeTpryecKye TPUIOKEHUSI OTIpe/ie/IeHHOT0 MHTerpasa. Beiuncienve AyivHbl JyTy. Bbi-
YyKC/IeHre TUIOLA/I TUIOCKOW (UTypHI.

Pa3zpen 3

Tema 7. @PyHKIIMM HeCKOJIbBKHMX NepeMeHHbIX: [1oHATHe (YHKIMI1 HECKO/IBKUX NepeMeHHbIX. N-
MepHoe aprdMeTHYecKoe (3BK/IMA0BO) MPOCTPAHCTBO. MHOXeCTBa TOUeK 3BK/IM/[0Ba NPOCTPAaHCTBA
(OTKPBITBIN ¥ 3aMKHYTBIH IIaphl, BHYTPEHHME W BHEIIIHHE TOYKH, MTOHSTHEe -OKPeCTHOCTH). O6/1acTh
oripeiesieHus U 0071aCTh 3HaUeHUM (QYHKIMU HECKOJIbKUX TepeMeHHBbIX.

Tema 8. Ilpeaen (pyHKIMH HeCKO/bKHX NepeMeHHbIX: [lociiefoBaTeIbHOCTb TOUYEK N-MEPHOI0
npoctpaHcTBa. Teopema Bosbrjano - Beliepuirpacca. ITloHsiTue nipesiesia ¥ MOBTOPHBIX MpeZesioB.
Teopema 0 paBeHCTBe JBOMHOIO 1 TIOBTOPHBIX IPeJiesioB B Cyvae (DyHKLIMH IBYX ITepeMeHHbIX.
Tema 9. HenpepbIBHOCTh (DyHKI|MM HEeCKO/IbKHMX HepeMeHHbIX: OrpesiesieHNe HelpepbIBHOCTH
(YHKLMM HeCKOJIBKUX TepeMeHHbIX. OCHOBHbIe CBOWCTBA HeNpepbIBHbIX (PYHKLMH MHOTMX Ile-
pemMeHHbIX. ApupMeTHUecKHe orepaLyy C HelpepbIBHbIMU (QYHKLMSIMU. HenpepbIBHOCTh C/I0)KHOM
¢yukun. Teopema 06 yCTOWYMBOCTH 3HAaKa HerpepbIBHOM (yHKUMH. Teopema o poxox/jeHnH He-
nipepbIBHOM (DyHKLIMM Yepe3 /ito00e TIPOMeKyTOUHOoe 3HaueHre. OrpaHuueHHOCTh (PYHKLIMH, HeTpe-
PBIBHOM Ha 3aMKHYTOM OrpaHMUeHHOM MHO)KecTBe. [JoCcTiKeHue (QyHKL1el, HellpepbIBHOM Ha 3aM-
KHYTOM OrpaHMYeHHOM MHO’KeCTBe CBOMX TOYHBIX rpaHeild. [IoHsiTMUe paBHOMEPHOM HemnpepbIBHO-
ctu ¢pyHkuuu. Teopema KanTopa.
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Tema 10. ITpousBopanbie U Auddepennmanbl PyHKIUH MHOTHX nepeMeHHbIX: [ToHsATHe yacT-
HOW MPOU3BOJHOM (DYHKL[MM HECKOJIbKMX IepeMeHHbIX. [rddepeHpyeMocTb (PyHKLIMKM MHOTHUX
nepeMeHHbIX. ['eOMeTpUUYeCKU CMBIC YCI0BUSL AUdQepeHIMpyeMoCcTH (YHKLWK JBYX TepeMeH-
HbIX. [JuddepeHipan GyHKIUN MHOTUX MepeMeHHbIX. TeopeMa Diisiepa 06 0JHOPOAHBIX (PYHKLH-
s1x. VIHBapuaHTHOCTb (popMmbl niepBoro Auddepentyana. [IpousBosaHas 1o HarpasieHuto. ['pagu-
eHT. IlpousBoaHble U Aud@epeHIanbl BLICIIMX MOPSAAKOB. TeopeMa O paBeHCTBE CMeIIaHHBIX
TIPOX3BOJHBIX.

11. ®opmyna Teinopa: ®opmysa Teiisiopa ¢ ocTaTouHbIM UieHOM B ¢opme Jlarpanka. @opmysa
Teiiopa ¢ ocTaTouHbBIM usieHOM B popme [TeaHo.

12. JIokanbHbIi 3KcTpemyMm: [loHsiTe 3KcTpemyMma. Heobxoaumble ycioBus. JloctaTouHble
ycnoBus 3kcTpeMyma. Kpurepuii CunbBectpa.

13. HesiBHbIe pyHKIum: Teopema o CyljecTBoBaHUU U AU epeHLIPYeMOCTH HeSIBHOW (DYHKLIMH.
[ToHsTHe 3aBUCUMMOCTH (YHKLMA. [locTaTOuHble YCIOBUSI He3aBUCMMOCTH (PyHKIMHA. DyHKIMO-



Ha/IbHbIE ONpeJie/IUTe/IM U UX CBOUCTBA. Y CJIOBHBIA 3KCTpeMyM. MeTo/ Heomnpe/e/leHHbIX MHOKH-
Teneit Jlarpanxa.
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14. /IBoiiHble U N-KpaTHbIe HHTerpasbl: OnpeseseHre U YCI0BUS CyLeCTBOBAHHUS JBOMHOIO UH-
terpana. OripeZiesieHre JBOWHOTO MHTerpasa /st MpsMoyroabHoM obmactu. CeotictBa cymm [lap-
Oy. OrmpefesieHre W yCJIOBUS CyI|eCTBOBaHMs JIBOMHOrO MHTerpasa B CJjlyyae MPOW3BOJIBHOM
obsmactu. OCHOBHBIE CBOWCTBA ABOMHOTO WHTerpasia. CBefieHHe ABOMHOTO WHTerpasa K IOBTOP-
HOMy. 3aMeHa repeMeHHbIX B /JBOMHOM uHTerpase. [Ipeobpa3oBaHre 37eMeHTa IUIOLAU U KO-
Ouan. TpoiiHble ¥ N-KpaTHbIE MHTErpasbl. 3aMeHa NepeMeHHbIX /i1 N-KPaTHOTO MHTerpasna. Bbi-
yrcieHre 06beMOB N- MepHbIX Tesl. KpaTHble HecoOCTBeHHbIe UHTerpasbl.

15. KpuBo/iHelHbIe U IOBEePXHOCTHbIE HHTerpasbl: KpruBosvHelHble HHTerpasbl. OpreHTaLys
npocTpaHcTBa. ['1afikue U KyCcOuHO-T/1a/ikie KprBble. KpUBOMMHelHbIe UHTerpasbl NIepBOro poja.
I'eomeTprueckasl MHTeprnpeTalysl KPUBOJMHEUHBIX WHTErpajioB MEepBOro poja. KpusosmHelHble
VHTerpaabl BTOPOro pofa. PuU3NYecKuil CMbICI KPUBOJIMHEMHOIO HWHTerpasa BTOPOrO poja.
@®opmya I'pyHa. Y 10BYS He3aBUCHMOCTHU KPUBOJIMHEWHOTO MHTerpaja BTOPOro pojia OT IyTH UH-
TerpyupoBaHusi. IloBepxHOCTHBIe UHTerpasbl. [loBepxHOCTHBIE HHTerpansbl 1-ro poga. [ToBepxHOCT-
Hble UHTerpasbl 2-ro poja.

16. nTerpansl, 3aBHCAIME OT NapaMerpa: PaBHOMepHOe MO O/HOM INepeMeHHOUN CTpeM/eHue
(GYHKIUM BYX TIepeMeHHBIX K TpeZiesTy 1o Apyroi repemeHHON. CoOCTBeHHBbIe UHTerpasibl, 3aBU-
cawue or napamerpa. CBOWCTBa MHTerpasa, 3aBUCALLero oT napamerpa. Ciydali, Korja Irnpezessl
WHTETPUPOBAHMsI 3aBUCAT OT rapameTrpa. HecoOcTBeHHbIE MHTETpasbl, 3aBUCAIIME OT rapamerpa.
Hecob6cTBeHHbIe WHTerpasbl 1epBOTro PoZa, 3aBUCSIIMe OT Tlapamerpa. [Ipu3Haku BeliepiiTpacca u
Hupuxne-A6ens. HecobcTBeHHbIe MHTerpasibl BTOPOTO PO/ia, 3aBUCSIMe OT TlapaMeTpa. [Ipumene-
HUe TeopUH WUHTErpasoB, 3aBUCSLIMX OT MapamMeTpa, K BbIYMCIEHHI0 HEKOTOPBIX HecOOCTBEHHBIX
uHTerpanoB. VIHTerpansl Dilniepa. VIHTerpan Jiinepa nepBoro tumna (ramma-¢yHkuus). ViHTerpan
Oiinepa Broporo tumna (bera-pyHKIMs).

Pa3pen 6

17. YUnucnoBeie pajgbl: CXxoauMOoCTb U cymMMa uuciaoBoro psifa. Kpurepuii Kouru. Heobxogumoe
yC/I0BME CXOAWMOCTU. PacxogumoCTb rapMOHMYecKOro psifa. [IpuM3HakM CXOQMMOCTH 3HAKOIO-
JIOXKUTeNbHBIX PsAJIoB: cpaBHeHusi, Koum, [Tanambepa. [Joka3aTeqbCTBO TEOPEMBI O TOM, UTO TIpH-
3HaK Komm cunbHee npusHaka [lanambepa. VHTerpansHbiii npu3Hak Komm. O6001jeHHBIN Tap-
MoHuYecKui psifi. Teopema JleiibHHIIa O CXOAMMOCTU 3HAKOTepeMeHHBIX psifloB. AGCOMOTHas U
yC/I0BHas CX0AuMOCTb. dopmyMpoBKa TeopeMsl Prumana.

18. dyHkuuoHa bHble PpAAbl: PaBHOMepHasi cxoAMMOCTb M KpuTepud Kowmm. [IpusHak
Betliepmrpacca. TeopeMbl 0 Tipefie/lbHOM Iepexofie (HelpepbIBHOCTH), TIOYWIEHHOM HWHTEerpupoBa-
HUM U 1 depeHIIMPOBaHUM (PYHKLIMOHA/IBHBIX PSIZIOB.

19. Crenenssie psaapl: Pagnyc cxopumoctu. Teopema Abens. @opmyna Ko - Agamapa. PaBHo-
MepHasi CXOZIMMOCThb M HelpepbIBHOCTb CYMMbI CTEIIEHHOTO psifia, MO4YIeHHOe MHTEerpUpOBaHUe U
muddepentipoBanue. [10cTaTOUuHOe YCIOBHE pasfoXUMOCTH (YHKLMH B CTelleHHble Dsifibl, pas-
noxkeHue B psifi Teitiopa 3/eMeHTapHbIX QyHKLMM, 0671acTh cxogqumocTy. [IpuoxeHus psiioB.

20. Psig u unTerpan dypne: HopmupoBaHHbIe TPOCTPAHCTBA, O@CKOHEYHOMEPHBIE eBK/TH/OBBI
npoctpaHcTBa. CxoguMoCThb 1o HopMe. OpTOroHanbHbIE U OPTOHOPMUPOBaHHbIE CUCTEMBI.
[Tponiecc opToroHanusanuu. Pasno)xeHue QyHKLMI B TPUTOHOMeTpUYECKU psifi Pypbe.
KomrninekcHas gopma psiga @ypbe, HaxoxaeHre KO3 uLeHToB psza. [IpumMep: pasokeHue nu-
noo6pasHoit GpyHkImY B psifi Pypre. [TomHOTa ¥ 3aMKHYTOCTb CHCTEMbI OPTOTOHA/IbHBIX (PYHKITHH.
[TpenenbHbIN niepexos oT psijga Pypre K uHTerpany ®Pypoe. [IpeobpasoBanue @ypre [71s1 TPOU3BO/I-
Hoii. [Ipeobpa3oBanue ®ypee.

21. KpuBo/inHeliHbIe ¥ TOBEPXHOCTHbIE HHTerpaabl: VX cBolicTBa U BeluMc/ieHre. [1oBepxHOCT-
Hble uHTerpassl. VIx cBolictea v BeuncieHre. Teopemsl I'aycca n CTOKca B BEKTOPHOM 3aIMCH.
['eomeTprueckye U MexaHUUeCKUe MPUI0XKeHNsI KPUBOIMHEWHBIX U TTOBEPXHOCTHBIX UHTErPasioB.



5.2 Pa3je/ibl JUCHMIUIMHBI U MeXAUCIUIUIMHAPHBIE CBA3HU C 00ecnieunBaeMbIMH (MOC/Ie/y-
HIMMH) JUCHUILIMHAMHA

No HaumenoBanue obecrieuriBaeMbix | Ne pa3ziesioB ¥ TeM JaHHOM JUCIUTUIMHBI, He06Xo-
(mocneayromMX) AUCLUIUIVH MUMBIX 7IJI1 M3yueHus: obecrieurBaeMbIX (TTOC/Iey-
IOILIMX) AUCLIUTIIMH
1| BeKTOpHBIM U TeH30PHBIM aHaIN3 Tewmsr 1-21
2| OuddepeniyanbHble ypaBHeHUS Temsr 1-21
3| VlHTerpanbHble ypaBHeHUS Temsr 1-21

5.3. Pa3penbl ¥ TeMbl AMCIUIUIMH (MO/y/1eil)d BU/IbI 3aHATHI

Ne | Haumen HavmeHoBaHve TeMbl Buibl 3aHATHI B Uacax
OBaHUe Jexuyu [IpaxkT. CPC
paszesna 3aHATHUSA

L | OneMeHTBbl TeOPUH MHOJKeCTB, Be- 3 8 6

= LleCTBeHHbIe YHC/1a

2. E - Teopus npefiennoB 14 14 4

3. HenpepbIBHOCTh DYHKIMIA 14 14 4

4. g OuddepeHiiaibHOe MCUMCTIEHNE 14 14 4

5. | 8% Heonpe/ienieHHbI UHTerpan 12 12 4

6. | ™ OrnpefiesieHHbIN UHTerpan PuMaHa 12 12 11

7. @DYHKIMU HECKOJbKUX IlepeMeH- 6 6 6

() HBIX
8. q:,: [Tpenen ¢hyHKLMY HECKOJIBKUX T1e- 3 8 6
o peMeHHbIX
9. | A HerpepbIBHOCTB byHKIM 8 3 6
HEeCKOJIbKUX TTepeMeHHbIX
10.| . [Tpown3BogHble U U depeHaIbI 8 8 6
: (YHKLIMM MHOTUX [TepeMeHHBbIX:

11. % dopmyia Tetinopa 4 4 6

12. v JIoKanbHBIM 3KCTPEMYM 6 6 6

13. HesiBHbIe PyHKIUU 8 8 6

14. . [IBOliHBIE U N-KpaTHble UHTerpa- 1 1 2

el JIbl

15. §: KpuBonvHeliHble W TOBEPXHOCT- 1 1 2

o Hble WUHTerpasbl

16.| A~ WHrerpansl, 3aBUCALMe OT Ia- 6 6 6

pametpa

17. UncsioBble psibl 6 6 6

18.| & QDyHKLMOHAJ/IbHBIE PS/bl 6 6 10

19.| 3 CreneHHbIe PsA/bl 8 8 6

20. § Psap v unTerpan @ypee 8 8 9

21.| ~ KpuBonviHeliHble W TIOBEPXHOCT- 6 6 6

Hble WUHTerpasbl.




6. IlepeueHb CeMHHAPCKUX 3aHATHH

JOMalITHeH paboThI

Ne Ne paszena u | HaumeHoBaHue ceMyHapoB, npak- | Tpy- OLuieHOUHbIE Cpeji- dopmupy-
n/n TeMBbI JIUC- THUYECKUX U 1ab0paTopHBIX paboT | Joem- CTBa eMble
LIATLTUHBI KOCTb KOMITe-
(Monyns) (uacer) TeHIUH
1 2 3 4 5 6
1. Pazgen 1. DJieMeHTbl TEOPUU MHOXKECTB, Be- Perienue 3aau Ha OIlK-2
Tema 1 L[eCTBEeHHbIE UnC/a 8 TpaKTUYeCKUX 3aHs-
TUSIX, IPOBEPKa J10-
MalliHel paboThl
2. Pazpen 1. Teopus nipegenos Pewenne 3agau | OIIK-2
Tema 2 14 Ha TpaKkTUYeCKux 3a-
HATWSIX,  [IpOBEpKa
JIOMariHe paboTsl
3. Pazpgen 1. HenpepbiBHOCTL hyHKITMIM Peiwienne 3agau | OIIK-2
Tema 3 14 Ha MPaKTUYECKUX 3a-
HATUSX,  [IpOBEpKa
JlOMatHel paboThl
4, Pazpen 2. HuddepeHiuanbHOe UCUNCIEHNE Pewenne 3agau | OIIK-2
Tema 4 14 Ha TpakTUYeCKux 3a-
HATUSIX,  [IpOBEPKa
JIOMalltHe paboThl
5. Paznen 2. Heonpenenennsiii uHTErpal Pemenue 3amau | OTTK-2
Tema 5 12 Ha NPaKTUYECKUX 3a-
HATUSIX,  [IpOBEpKa
JIOMaIHel paboTsl
6. Pazpen 2. OnpenieneHHbIN WHTerpasn Pewenne 3agau | OIIK-2
Tema 6 Pumana 1 Ha MpakTUYeCKux 3a-
HATUSIX,  [IpOBEpKa
JIOMaliHel paboTsl
7. Pazpen 3. @YHKLIMM HECKOJbKUX TepeMeH- Pewenne 3agau | OIIK-2
Tema 7 HBIX 6 Ha MPaKTUYeCKUX 3a-
HATWSIX,  [IpOBEpKa
JIOMaIITHEeH paboThI
8. Pazpen 3. Ilpemen QyHKIMHU HECKOIBKUAX Pewenne 3apau | OIIK-2
Tema 8 riepeMeHHBIX 8 Ha MpakKTUYeCKux 3a-
HATUSX,  [IpOBEpKa
JlOMalHel paboThsl
9. Pazpen 3. HenpepbiBHOCTB hyHKIIH Pewenne 3agau | OIIK-2
Tema 9 HECKOJIbKHX epeMeHHbIX 8 Ha MpaKTUYeCKUX 3a-
HATUSIX,  [IpOBEpKa
JIOMalTHel paboThI
10. | Pasgen 4. ITpousBoanbie u AuddepeHIaTbI Pemenue 3agau | OIIK-2
Tema 10 (hyHKI[MM MHOTHX TTe€PeMeHHBIX: 8 Ha TMpaKTUYeCKUX 3a-
HATUSX,  [IpOBEpKa
JIOMaIHel paboTsl
11. | Pa3pgen 4. ®opmysna Teiinopa Pewenne 3agau | OIIK-2
Tema 11 4 Ha MpaKTUYeCKUX 3a-
HATUSIX,  [IpOBEpKa
JlOMalTHe paboThl
12. | Pasgen 4. JIoKa/BHBIA 5KCTPEMYM Pewenne 3apau | OIIK-2
Tema 12 Ha MPaKTUYeCKUX 3a-
6 HATUSX,  TPOBepKa




13. | Pa3pgen 4. HesiBHBIE DyHKIIM Pewenne 3apau | OIIK-2
Tema 13 8 Ha NPaKTUYeCKUX 3a-
HATUSX,  [IpOBEpKa
JIOMalHel paboTsl
14. | Pa3pgen 5. [BoliHble M n-KpaTHble WMHTerpa- Pewenne 3agau | OIIK-2
Tema 14 JIbI 12 Ha MPaKTUYeCKUX 3a-
HATUSIX,  [IpOBEpKa
JlOMalTHel paboThl
15. | Paspgen 5. KpuBosHelHble W TIOBEPXHOCT- Pewienne 3apau | OIIK-2
Tema 15 HbIe MHTerpasbl 12 Ha MPaKTUYeCKUX 3a-
HATUSIX,  TIpOBepKa
JIOMaIITHeH paboThI
16. | Pa3gen 5. WNurerpanel, 3aBucAllyMe OT ma- Pewenne 3apau | OIIK-2
Tema 16 pameTpa 6 Ha MpPaKTUYeCKUX 3a-
HATUSIX,  [IpOBEpKa
JlOMaITHei paboThI
17. | Pa3gen 6. CX0aMMOCTh U CyMMa YMC/I0BOTO Pemenne 3amau | OTIK-2
Tema 17 psaga. Kpurepuii Komm. Heobxo- Ha MPaKTUYeCKUX 3a-
JUMOe  yCJIOBUe  CXOAUMOCTH. HATUSX,  TIpOBepKa
PacxoguMocTh TapMOHHMYECKOro JOMalHel paboThI
paga. Ilpy3Haku  CXOLUMOCTH
3HAKOMOJI0KUTETBHBIX PS/I0B: 6
cpaBHeHus1, Komm, /[lanambepa.
WuTerpanpHelii npusHak Kommw.
OO0001IeHHBIE ~ FapMOHWUYECKUH
pan. Teopema JlelibHuila 0 CXo-
IAMOCTH 3HAKOIepeMeHHBIX
PSIZIOB.
18. | Paspen 6. @DyHKIMOHA/IbHBIE psifbl PaBHO- Peiienne 3agau | OIIK-2
Tewma 18 MepHasi CXOZMMOCTb U KpUTepuil Ha MpaKTUYeCKUX 3a-
Kowm. ITousneHHOe uHTErprpoBa- 6 HATUSAX, TpoBepKa
HUe W  auddepeHIMpoBaHNe JIOMallHeH paboThbl
(yHKI[MOHAIbHBIX PS/IOB.
19. | Pa3pen 6. Pamnyc cxogumoctu. Teopema Pewenne 3agau | OIIK-2
Tema 19 Abens. ®opmyna Komwm - Azama- Ha MPaKTUYeCKUX 3a-
pa. IlouneHHOe WHTerpUpoOBaHVe HATWSIX,  [IpOBEpKa
u guddepeHpoBaHre CTeTeH- 8 JOMalITHeH paboThI
HBIX psAoOB. PasnoxeHue B psaf
Tetinopa 371eMeHTapHBIX
byHKUMH, 06/aCTh CXOJUMOCTH.
[Ipuso;keHus: psifioB.
20. | Pa3pen 6. Pasnoxxenne ¢yHKLUUM B TPUrO- Pemenue 3agau | OIIK-2
Tewma 20 HOMeTpuueckuii  psg  Dypse. Ha MPaKTUYeCKUX 3a-
KommniekcHasi dopma psga Py- 8 HATUAX,  [IpOBepkKa
pbe, HaxoxjeHue Ko3pduLveH- JOMalITHeH paboThI
TOB psfa. urerpan ®ypse.
21. | Pa3pen 6. KpuBonuHelHble ¥ TIOBEPXHOCT- Peiwienne 3agau | OIIK-2
Tema 21 Hble WHTerpasbl Ux cBolicTBa u Ha INpaKTUYeCKUX 3a-
BBIUHC/IEHNE. 6 HATUAX,  TpOBepKa

JOMalIHei paboTsl




6.1. Ilnan camocTosiTe/IbHON PabOTHI CTYACHTOB

Ne Tema Bua camo- 3agaHue Pexkomengyemasi mu- | KonvuectBo
HeJ CTOSITEJIbHOM pa- TepaTypa 4yacoB
00TBI
Tewmsr 1-3 Pewienne 3agau | 30 3agau no | MICTOUHMKM u3 16
JoMaliHen  pa- | TeMam 1-3 OCHOBHOW W [I0TOJI-
60TbI HUTE/IbHOM JIuTepa-
Temnl 4-6 Pemenvie 3amau | 40 3amad Mo | TYphI 10 Teme IIpak- 19
/iloMalliHeld  pa- | Temam 4-6 TUUYECKUX  3aHATHI;
00TBI 06
Temsl 7-9 Pemienre 3amau | 15 3agau  mo PasOBATE/ILHBIE 18
JloMaliHen  pa- | TeMam 7-9 pecypcel,  AO-CTyII-
00TBI HbIe TI0 JIOTUHY U Ta-
Temsr 10-13 PemeHI/Ieu 3agau | 20 3amau 110 DOJTIO, TIPeJIOCTABIIA- 24
JoMallHen — pa- | temam 10-12 .
60ThL embIM HayuHoit 6u6-
Temel 14-16 | Pemienvie  3agau | 20 3amau 1o | MoTekon UI'Y. 10
JlomMalliHern  pa- | Temam 14-16
OOTBI
Tembl 17-19 | BHeaygutopHas, | 10 3amau 110 22
pellieHue 3a/au Temam 17-19
Tewmsbl 20-21 | BHeayguropHas, | 2 3afaud 10 15
pelleHre 3aja4y Teme 21, mony-
YUTh
KOMILJIEKCHYO
dopmy  psina
Dypbe

6.2. MeToanuecKue yKa3aHHusl 110 OPraHU3al[iy CaMOCTOSITe/IbHON PaboThI CTy/IeHTOB

st 3aKperieHUs] MaTepuaa, paCCMOTPEHHOTO Ha JIEKLIUSX U TIPAKTUYECKUX 3aHATHUSIX, CTy/leHTaM
Tipe/ijlararoTcs 3a/lauM 1o M3ydaeMbIM paszieniaM U rpaduk Ux BoInoaHeHus. OLeHKa caMOCTOsITe b -
HOM pabOThI CTYZIEHTOB MPOBOAUTCS B BU/ie TIPOBEPKU JJOMAIIIHel pabOoThl M YCTHOTO 3aueTa.

7. IlpuMepHas TeMaTHKA KyPCOBBIX padoT (IPOeKTOB)

YueOHBIM IJTAHOM HalMCaHHe KYPCOBBLIX paboT (TTPOEKTOB) He TpeyCMOTPEHO.



8. YueOHO-MeTOAMUEeCKOe ¥ HH(OPMaLIMOHHOE 00ecieyeHHe JUCLUILTHHBI (MO/y/1s1):

a) OCHOBHasl INTepaTypa

1.

®uxrtenronbl], [.M. Kypc auddepeHiraibHOro U UHTerpaabHoro ucuucienus [Tekcr] : yue0.
714 CTyA. GU3. 1 MexaHWKO-MaTeMartud. crell. By3oB: B 3 1. / I. M. ®uxteHross. - 8-e usg. - M.
: ®usmarut, 2006 - . - 22 cm.

T.1. - 679 c. : rpad. - And. ykas.: c. 671-679. - ISBN 5-9221-0436-5 : 185.00 p.(97)
duxTeHrosbll, .M. OCHOBbI MaTeMaTHUeCKOro aHaiu3a. B 2-x TT. Tom 1 [3n1eKTpoHHbIN pe-
cypc]: yuebHUK. — DnekTpoH. gaH. — CII6.: Jlans, 2015. — 441 c¢. — Pexxum pgoctymna: http:/
e.lanbook.com/books/element.php?pll id=65055. HeorpanuueHHbIN JOCTYII.

bateirux, B. B. CO0pHUK 3ajau MO 3/eKTPOJUHAMUKEe U CIe[MaTbHON TeOPUU OTHOCHUTEBHO-
ctu [Tekcr] : yue6. mocobue / B. B. Bareirun, Y. H. TonTeiruH. - 4-e usg,., nepepad. - CI16. ; M.
; KpacHopap : Jlans, 2010. - 473 c. - ISBN 978-5-8114-0921-1 (45)

0) Jono/THUTeIbHAA JIMTepaTypa

1.

2.

10.

HOemuposuy b.IT. COOpPHUK 3a[jau ¥ yrpa)kHEeHWH 10 MateMaTthueckomy aHanu3y / B.I1. Jemu-
noBuY. — 14-e uzp.,ucrp. - M. : U3g-8o MI'Y, 1998. - 624 c. (51)
Tep-KpukopoB A.M. Kypc marematnyeckoro aHamms3a / A.M. Tep-Kpukopos, M.U. 111abyHuH.
— M.: ®usmarnur, 1988.

OcHoBBI MaTeMaTHueckoro aHanu3a [Tekct]: yue6.q1s crya.bus.criew.u cred."[Ipyuki.marema-
ThKa":B 2-x u. / B.A.WnbuH, 3.I.ITo3HsK. - M. : ®usmariut. UY.1. - 2001. - 648 c. (9)
OcHOBBI MaTeMaThueckoro aHamm3a [Tekcr]: yueb.n1s crya.dus.crew.u crer,."TIpuki.MaTema-
ThKa":B 2-x u. / B.A.WnbuH, 3.I.ITo3HsK. - M. : ®usmariut. Y.2. - 2001. - 464 c. (9)
PynuH, Y. OCHOBBI MaTeMaTH4ecKoro aHamu3a [Tekcr] : yuebHoe mocobue / Y. Pynun; Ilep. ¢
anr/. B.IT. XaBuHa. - 3-e u3g., crep. - CII6. : Jlans, 2002, 2004. - 319 ¢, 320 c. - ISBN 5-8114-
0443-3 (11)
Y. Pyaun OcCHOBbLI MaTemMaTuU4ecKoro aHanusa. M.: Mup, 2002, 2004. (11)
WneuH B.A. Matematuueckuii aHamu3 / B.A. UnbuH, B.A. CagoBanumii, bi1.X. CerzoB. — 1979.
-720 c.
bepmanT, A.®. KpaTkuii Kypc MaTeMaTH4eCKOro aHaau3a [neKTpoHHBIN pecypc] : yueGHOe
rocobue / A.®. BepmanT, U.I'. ApamaHoBuu. — DjieKTpoH. AaH. — CII6. : Jlaub, 2010. — 736
c. — Pexxum poctymna: http://e.lanbook.com/books/element.php?pl1_id=2660 — 3aru. ¢ skpaHa.
Kaprarmes, A.Il. MaremaTuueckuii aHa/iu3 [D/1eKTPOHHBIM pecypc] : yue6HOe mocobue / A.IL.
Kaprames, B.JI. PoxxgectBeHCKut. — OJeKTpoH. AaH. — CII6. : Jlans, 2007. — 448 c. —
Pexxum froctyna: http://e.lanbook.com/books/element.php?pll id=178.

Kyapseies, JI. [I. Kypc matematruueckoro aHanusa / JI. [l. Kyapsisues. - 6-e u3g., ctep. - M. :
Opoda, 2006. T.1 : JuddepeHuyanbHOe U WHTerparbHOe WMCUYUCAEHUS (YHKLMU OJHOU me-
pemeHHoi. - 2006. - 703 c. - ISBN 5-358-00354-1. (1)

11. Kyapsieues, JI. 1. Kypc maTematrueckoro aHaim3a / JI. [I. KyzapsiBies. - 5-e u3g., nepepab. u

pgor. - M. : [poda, 2004. - T.2 : Pagel. JuddepeHumansHoe U UHTeTpanibHOe WUCUYUCTEHUS
(byHKIMI MHOTUX TlepeMeHHbIX. - 2004. - 720 c. - ISBN 5-7107-5003-4 (1)

12. Bygak, 5.M. KpatHbie uHTerpaisl u psapbl [Tekct]: yueb.ass cty.¢us.m ¢us.-mar.dak.yH-ToB /

B.M. Bypak, C.B. ®omuH. - 3-e u3g. - M.: ®dusmatut, 2002. - 511 c.; 22 cm. - ISBN 5-9221-
0300-8 (31)


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D1%83%D0%B4%D0%B0%D0%BA%2C%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%B4%D1%80%D1%8F%D0%B2%D1%86%D0%B5%D0%B2%2C%20%D0%9B%D0%B5%D0%B2%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%B4%D1%80%D1%8F%D0%B2%D1%86%D0%B5%D0%B2%2C%20%D0%9B%D0%B5%D0%B2%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87
http://e.lanbook.com/books/element.php?pl1_id=178
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D1%83%D0%B4%D0%B8%D0%BD%2C%20%D0%A3%D0%BE%D0%BB%D1%82%D0%B5%D1%80
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
http://e.lanbook.com/books/element.php?pl1_id=65055

B) MPOrpaMMHoe o0ecreueHue

[TporpammMHOe obecrieueHue He MpeyCMOTPEHO.
r) 0a3bl AaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMBI

http://library.isu.ru/ - Hayunas 6u6smoreka UT'Y;

Ob6pa3oBaresibHbIe peCypChl, JOCTYITHBIE TI0 JIOTUHY U TIapOJIt, TpeJocTaB/isseMbiM HayuHoit
oubmotekoit UT'Y:

https://isu.bibliotech.ru/ - U3 «bubmoTex»;
http://e.lanbook.com - 3BC «/3aaTenbcTBO «JIaHbY;
http://rucont.ru - 3BC «PyKoHT» - MeXXoTpacyieBast HayuHast Oub/TMOTeKa, CofieprKaliiast oIy -
(poBaHHBIE KHUTH, IEPUOJUUECKIE U3/IaHUs U OT/e/IbHbIe CTaThH 0 BCEM OTPaC/isiM 3Ha-
HUM, a TaKXKe ay/iuo-, BU/ie0-, MyJIbTUMe/Ida COOT U MHOTOe JIDYTOe;
http://ibooks.ru/ - DBC «ANOYKC»- UHTEPHET peCcypchl B CBOOOZHOM [IOCTYTIE;

9. MarepuaibHO-TeEXHUUECKOe o0ecrieueHHe AUCIUIUITHHBI (MOAY/Is):

[l1s mpoBeieHNst 3aHATHUH JIEKIJAOHHOTO THIIAa B KAUECTBE JIEMOHCTPAI[MOHHOTO 000PYZ0BaHUS
UCTIONb3yeTCsl MeJsioBasi flocKa. HarnsigHocTh  obecrieunBaeTcss TiyTeM W300pakeHUsT CXeM,
JyarpaMM 1 opMyJi € TIoMolIb0 Mena. Vcrosib3oBaHre r106anbHOM KOMIbIOTEPHOM CeTH M03BO-
nsieT 00eCTeunTh AOCTYIMHOCTh MIHTepHeT-pecypcoB U peann30BaTh CaMOCTOSITE/IbHYIO paboTy CTy-
JeHToB. Ha neKuusx MOTryT UCMO/b30BaThCsl MyJ/IbTUMeIUHbIE CPeZCTBA: MPOEKTOP, MepeHOCHOU
9KpaH, HOyTOyK. Ha (akynbTeTe nMeeTcsi KOMITbIOTePU3UPOBAHHAS ayAUTOPHS, TIpeJHa3HaueHHast
JUIS CAMOCTOSITe/TbHOM PabOThI, C HEOTPAHUUEHHBIM JIOCTYIIOM B IHTEpHeT.

Marepuanbl: yueOHO-MeTOUeCKHe TOCOOUs], KOHTPOJIbHBIE 3a/IaHus /ISl ayAUTOPHOM U CaMO-
CTOSITe/TbHOM pab0ThI CTY/IEHTOB.

10. O6pa3oBarTe/bHbIE TEXHO/IOTHH:

3ajjaun U3/I0XKEeHUsI U U3yUeHUs! AUCLIMILIMHBI Peann3yoTcs B C/IeAyIOLUX opmax JiesiTe/lbHO-
CTH:

JIeKIWY, HalleJleHHbIe Ha TIoydyeHre HeoOXoAuMon nHGOpMaIvu, U ee WCTI0Ib30BaHKe TIpU
pelleHnH NpakTUYeCcKux 3a/ady;
TIpaKTUUeCKWe 3aHsTUs], HarpaB/ieHHble Ha aKTUBU3al[MI0 TM03HaBaTelbHON [JesiTeIbHOCTU
CTY/IeHTOB Y TIpUOOpeTeHNsI UMHU HaBLIKOB pellieHUsl TPAaKTUYeCKUX U Mpob/ieMHbIX 3a7iay;
KOHCY/IbTalluM —e)KeHeJe/TbHO /151 BCeX JKeJIalIUX CTY/IeHTOB;
caMoCTOsITe/TbHasi BHeayJUTOPHasi paboTa HarpapsieHa Ha TIprobpeTeHHe HaBBIKOB CaMOCTO-
ATeNbHOrO pelleHus 3a7au Mo JUCLUIIVHE;
TEeKYL[UHA KOHTPO/b 3a [JesTe/lbHOCTbK) CTYJEHTOB OCYIECTB/SAeTCS Ha JIEKLJUOHHBIX U
MPAKTUUECKUX 3aHSTUSIX B XO/le CAMOCTOSITEJTbHOTO pellleHusI 3a/jay, B TOM UUC/Ie y JOCKH.

11. Ouenounsie cpeactBa (OC):

CDOH,Z[ OLIEHOYHBIX CpeACTB IpeaCTaB/IEH B ITPU/IOKEHUH.



11.1. OneHouHBIE CPe/ICTBA AJ/IS1 BXOAHOT0 KOHTPOJIAA (KOHTPO/IbHAsA padora)

1) Pewmtsh ypaBHeHue: da- 9a’! a-d+3a7l |
S Y VR VIR VS V)
sin 2«

2) [loka3aThb TOXZIECTBO:
3) PemmTh HepaBeHCTBO: 2X +3 =4x

4) TloctpouTh rpaduk GyHKIUU: Y =

5) PemuTh ypaBHeHHe: Sin3x - 7sin x =0

x-1

6) Iloctpouts rpadwk pyHKipM: ¥ =2- 1- x

7) PemmTh CUCTEMY YpaBHEHUI:

X(x+y+1)=T
ylrty+z) =14
Z(X+y+Z) =28

11.2. OneHo4YHBIe CpejCTBa TeKYyLero KOHTPOJIsl.

Ne By koHTpOIs KoHTponvpyemsbie TeMbl KowmrieteHumy,
1\ (pa3pgensr) KOMITOHEHTBI KOTOPBIX
n KOHTPOJIUPYIOTCS
1{ KO//IOKBUYM Tewmsl 1 - 4 OIIK-2
2| KOHTpO/bHast paboTa 1 Tema 5 OIIK-2
3| KOoHTpoJ/IbHast paboTa 2 Temb1 6 - 13 OIlK-2
4, KoHTpO/bHas pabora 3 Tewmsr 14-16 OIlK-2
5| [TpoBepka perieHuit 3a7a4 Tema 17 OIIK-2
6, KoHTposibHast pabora 4, mpoBepka | Tema 18 OIlIK-2
peleHu 3a7au
7\ KoHTpo/ibHasi pabora 5, mpoBepka | Tema 19 OIIK-2
pellieHUi 3a7ia4, cobecesoBaHMe TIO
Teme
8. nmpoBepka peleHnit 3a7a4 Tema 18 OIIK-2
9, KoHTpo/bHasg pabora 6, mpoBepka | Tema 21 OIIK-2
pelleHu 3a7au

Bomnpocs! aisa KosutokBuyma Nel:

1. OnemeHThl Teopu MHOKecTB (MHO>KeCTBa, OTepaliy Haji MHOYKeCTBaMH, anrebpa MHOXKECTB,
Orobpaxenue. KoHeuHble 1 GeCcKOHeUHble MHOYKECTBA, MOIIHOCTh MHOXXeCTBa). BerecTBeH-
Hble UKC/la U UX CBOMCTBA (Mpe/CTaB/ieHHe WX Apo0smu, Teopema [lefekuHja, apudMeTHUe-
CKUe JIeliCTBUS)



2. TlocnesnoBaTenbHOCTH BellleCTBEHHBIX Uucesi, apuMeTHuecKre onepanyy HaJ, noc/iefoBaTeslb-
HOCTSIMMU.

3. OrpaHuueHHbIe, HEOTPAaHUUEHHbIE, OECKOHEUHO Masible, 6eCKOHEUHO OOJIbIIINe 10C/Ie/[0BaTe Th-
HocTH. CBolicTBa 6eCKOHEUHO MasbIX TOC/e/joBaTeIbHOCTe

4. Cxopsuecs 1ocsaef0BaTebHOCTA U WX CBOMCTBA. OmpefesieHUs rpejiena rnocjefoBaTe/bHO-
cTeu

5. MOHOTOHHBbIe TI0C/Ie/J0BaTeIbHOCTH, TeOpeMa O Ipejiesie MOHOTOHHOW M OrpaHUYeHHOM Iocjie-
Jl0BaTe/IbHOCTH, TIPUMepbI 1T0C/Iel0BaTeIbHOCTEeM C TAKUMU CBOMCTBaMHM.

6. IlpemenbHas Touka. BepxHuil (HWKHHW) Tpefen moc/jefoBaTesbHOCTA. Teopema bosbijano —
Beiiepitpacca

7. Kpurepuir Komm cxoanMoCTH 110C/1€0BaTe/IbHOCTH

8. Ormpepenenus npefena ¢yHkiul 1o ['eliHe v 1o Ko, DKBUBa/IeHTHOCTD OMpe/ie/ieHri

9. Apudmertnueckue [ieiCTBUS C nipefieaMu. [IBa 3ameuaTesibHbIX npegena. Kpurepuii Ko cy-
111eCTBOBAHMS Tipefiesia PyHKLUH.

10. Beckoneyno Manble U OeckoHeuHO Oosbirve ¢yHKUM. CpaBHeHHe OeCKOHEYHO MaJsibiX
GyHKLMH.

11. TToHsiTe HemnpepbIBHOCTH (YHKLMHK. AprMeTHuecKre orepaljii C HelpepbIBHbIMU (DyHKLIU-
ssMy. CBOMCTBAa MOHOTOHHBIX (DYHKI[MM, HEPepbIBHOCTb 00paTHOM (QyHKIIUH.

12. CpoiicTBa s/1eMeHTapHbIX (yHKLMI. Touky pa3pbiBa QYHKLMI U UX K/lacCU(UKaLus.

13. Teopema bBosbuiaHo-Komm 1 (mpoxoskeHue HempepbiBHOM (QYHKI[MK 4Yepe3 HyJ/b). TeopeMa
Bosbrjano - Ko II (mpoxoykzieHue HerpepbiBHOW (DYHKIMU yepe3 jt000e TIPOMEKYTOUHOe
3HaueHue).

14. Teopema Beiiepimtpacca I (orpaHu4eHHOCTb HeNpepbIBHOM (PYHKLMM Ha cermeHTe). Teopema
Beliepwrpacca II (gocTrkeHre HerpepbIBHOW (DYHKL[MM CBOUX TOYHBIX FPaHEeN).

15. PaBHOMepHas HelpepbIBHOCTh (yHKLIMH, Teopema KaHTopa.

16. [Tonstre npousBogHOU. [loHsiTHe auddepeHpyeMOCcTH (YHKLMH, AUPHepeHLpyeMOCTb U
HerpepbIBHOCTb. [ToHsiTHMe auddepeHirana, reomerpuueckuii cmeica. duddepenipoBanue
CJIO’KHOW M 00paTHOM (DyHKIIHA.

17. TTpousBogHble U AUdQepeHLranbl BbICIIUX TOPSKOB.

18. Jlemma [1ap6y (Bo3pactanue (yobiBaHue) ¢pyHKLMHN), Teopema @epma (J10KaabHBIN 3KCTPEMYM).
Teopema Posisi (0 Hyse IPOU3BOJHON).

19. ®opmysia KoHeuHbIX TpupaiieHnii (popmyna Jlarpamka). O6o6iieHHass Gopmysia KOHEUHBIX
npupatienui (popmysa Koim).

20. PackpbiTHe HeonpeiesnieHHOCTel (TipaBusio JlonuTans).

21. ®opmyna Tennopa.

22. UccnepoBanue rpaduka ¢yHkuyi. OTbICKaHME CTalMOHApHBIX ToYeK. BBIMYyKIOCTh rpaduka
¢yukuun. Touku nepernba. ITocTpoenne rpadrika GyHKIMM.

JleMOHCTPALMOHHBIN BapUAHT KOHTPO/IbHOM padoThl Nel
BbIUMC/IATE UHTETPasbl:
2 x+3

1. jxx+2dx 2. [

3. fefildx 4. [xe*dx

5 J- - 9™ 6 L s ®
7. fsin® 2xdx 8. ]n;xdx

9. f3X2+3)éXT'1dx 10. [In(3x +2)dx

| E—



JleMOHCTPALMOHHBII BaPUAHT KOHTPO/ILHOM PadoThl Ne2

Brerunciauts HWHTEerpaJsbl:
In2

d X
—xd - . Zd
1. 6rxe X 2. ™ Srsmx X

4z oo
. X

3. ﬁSll’l x‘dx 4. J’dz

5 X
NccnepoBaTth CX0AUMOCTE VHTErpajioB

° . dx X
5 |— 6. f 5 4dx

0 5X -

7. d’u;u =In(x + y)
8. x* +2xy- y®> =1L;naiimu y',y

X Yy 2 2
9. max(z =—+=); x + =1
( 5 3) Yy

10. u=x"+y’> +2z° +2x+4y- 62

JIeMOHCTPALMOHHBIN BapUAHT KOHTPO/ILHOM padoThl Ne3

1. Beruncute f'(X), ecm f(x) = J"(SX+ y) tg ydy

o

2. B unrerpane [dx [dy [f(x,y,2)dz nepeiity K ciIefytoLiel cHCTeMe KOOp/MHAT:
0 0 0

x =arsin® #cos’ ¢
y =brsin’ #sin® ¢
z =crcos’ 0

2
3. BbIUMC/IUTh: ;[f(x HIAXAY e Qiy =x, by =xx =3
o
2 5
4. BLIUUC/TUTD: fsins tcos? tdt

2T

Briunciurs KPHBOHHHEﬁHBIe HWHTEerpa’sbI:
5 (2X + y)dl
- ,

rae L. — KOHTyp TpeyronbHMKa noctpoeHHoro Ha Toukax O (0;0), A (0;-1), B (1;0)
6. Lf(x' W+ (x+)'dy pne 1, _ nomanas OAB: O (0;0), A (2;0), B (4:2)

(2,5)
7. [ (X7 - 2% +3)dx+(y* - 2x°y +3)dy

(LD

8. HaiiTu 06beM TeJjia, OrpaHMUeHHOr0 TIOBEPXHOCTAMU: X +y° =9z, z =9



JleMOHCTPaLOHHBIN BaPUAHT KOHTPO/IbHOM PadoThl Ned

3agaun u3 cobopHuka emuzoBuu b.I1. COOpHMK 3a/ay ¥ yIpaKHEHUH M0 MaTeMaTHYeCKOMY
aHammsy / B.I1. JemupoBuu. — 14-e usg.,ucrp. - M. : U3a-so MI'Y, 1998. - 624 c:
NelNe 2548, 2554, 2560, 2568, 2573

JleMOHCTpaLiOHHBIN BAPUAHT KOHTPO/ILHOHN PadoThl Ne5

3amaun u3 cbopuuka [demuzgoBuu b.I1. COOpHUK 3ajjau U ynpaKHEHWH 10 MaTeMaTHYeCKOMY
aHamu3y / B.I1. lemupoBuu. — 14-e u3ga.,ucrp. - M. : 3a-8o MI'Y, 1998. - 624 c]:

NeNe 2619, 2662, 2664, 2666.1, 2677

JIeMOHCTPAILHOHHBIM BapHAHT KOHTPOJIbHOH padoThl Ne6

1. I/I3BECTHO, UTO /i BCeX CXOAAIIMXCS YHMC/IOBBIX psAA0B Z d,, BBIIIOJIHSIETCS yC/I0BHE

a,— 0 npu n— 0. Kakoii U3 HIKEIPUBEIEHHbIX PSI/IOB SBJISIETCS PACXO/SILIAMCS?

n 2
A. 22” B. Z%

C. 2”1 D. an!,

n n

n
n

2. [lokasaTb CXOJMMOCTb psifia Z 5

C TOMOIIIbIO TIpU3HaKa [lamambepa, B KOTOPOM HCC/Ie/lyeTCst

a

a

npezien " . PelleHue 3anucaTh.
3. DyHKIMOHA/IbHBIE Psi/ibl MO>KHO MOWIEHHO UHTErPUPOBATh €C/TH OHU
A. cxoparcs B. paBHOMEpHO CXOZSATCSA
C. abCcomoTHO CXOASATCS D. yC/I0BHO CXOmATCS

4. ®dopmyna Komm-Azamapa st pajuyca CXOAUMOCTH CTEIeHHOTO psifia > c,x" umeer BUJI

(i
A C, n+1
C,
B. -
c, 1
c G D ¢
. L
5. Haiit paguyc cXoAMMOCTH psijia Z 5% X . Perienue 3anucars.
6. 3anummre OyKBbI, COOTBETCTBYIOLMe MPaBU/IbHBIM (hopmyrpoBKaM TeopeM ["aycca 1 CTokca co-
OTBETCTBEHHO.
A A
L;"?i‘:i._—;t di ds
I div
rot Adv= [
] o
: 1]
A. '
B.




A

dl
rot

ff Aas=§

A
dv= |_[ Ads
5

div

i)

D.

3agaun u3 coopHuka [JemuzgoBuu B.I1. COOpPHMK 3afay W yrpa’kKHEHUM 10 MaTeMaTHYecKOMY
aHasusy / B.I1. JemupoBuu. — 14-e usg.uchp. - M. : U3n-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

11.3. O1jeHouYHBIe CPeCTBA /ISl MPOMEXYTOYHOM aTTeCTaL|H.

Ne By koHTpOns KoHTposniipyeMbie TeMblI (pasze- Kowmrietenumy,
m\n JIbI) KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1.| sk3ameH (I cemecTp) Temnr 1 -5 OIIK-2
2.| sk3ameH (II cemectp) Temni 6 -16 OI1K-2
3.| ak3ameH (III cemecTp) Tewmnr 17 -21 OIIK-2

IIpumMepHbIii IepeyeHb BONPOCOB K 3K3aMeHy 3a I cemecTp

1.

© ;o3

10.

OnemeHTHI Teopur MHOKecTB (MHOXKeCTBa, oreparjuy HaJ, MHOXKeCTBaMH, anredpa MHOKeCTB,
OrobpaxeHue. KoHeuHble ¥ OeCKOHEUHble MHOYKECTBA, MOIIHOCTh MHOXXeCTBa). BerecTBeH-
Hble YW(JIa U WX CBOMCTBa (TpefcTaBieHue ux Apobsimu, TeopeMa [lenekuHza, apudmernue-
CKUe JIeliCTBUS)

[TocnesoBaTenbHOCTH BellleCTBEHHBIX Uuces], apuMeTHUecKre ornepanyy HaJ, 1oc/iefioBaTeslb-
HOCTSIMHU.

OrpaHnueHHbIe, HEOTPaHUUEHHbIe, OECKOHEUHO Maiible, 6eCKOHEUHO OOJIbliIe 1MoC/Ie/[0BaTe Thb-
HocTH. CBolicTBa 6eCKOHEUHO MasbIX T0C/e/joBaTeIbHOCTeH

Cxopsiuecs 1ocyiefloBaTelbHOCTU U UX cBokcTBa. OnpefienieHus npefiesia Moc/ie[0BaTe/IbHO-
cTeu

MoOHOTOHHBIe TIOC/Ie[0BaTeIbHOCTH, TeOpeMa O Ipejieie MOHOTOHHOW M OrpaHUYeHHOM Iocyie-
[l0BaTe/IbHOCTH, TIPUMepbI IT0C/Iel0BaTeIbHOCTEeM C TAKUMU CBOMCTBAMHM.

[MpenenbHasi Touka. BepxHuii (HWKHUIN) Tpefien nociefoBaTenbHOCTA. Teopema bosbliaHo —
Beitepiutpacca

Kpurepun Ko cxogumocTtu nociefoBaTe/IbHOCTH

Ornipepenenus npegena GyHkiui 1o ['eline v o Koim. DKBUBa/eHTHOCTh OMpe/ie/ieHruiH
ApudmeTtnueckre neiicTBUs C npefenaMu. [IBa 3ameuaTesibHbIX npefiena. Kpurepuii Komwu cy-
111eCTBOBaHUS Ipejiena (PyHKLWU.

BeckoHeuHo Mmanble U OeckoHeyHo Oosbiive ¢yHKUyMH. CpaBHeHHWe OeCKOHEYHO MaslbIx

(hyHKLMM.




11. TToHsiTHe HemnpepbIBHOCTH (YHKLMK. AprMeTHuyecKre orepaljii C HelpepbIBHbIMU (DyHKLIU-
ssMy. CBOMCTBAa MOHOTOHHBIX (DYHKI[M, HEMPepbIBHOCTb 006paTHOM QyHKIIUH.

12. CpoiicTBa 3/1eMeHTapHbIX YHKLMI. Touky pa3pbiBa QYHKLMI U UX K/lacCU(UKaLus.

13. Teopema BosbuiaHo-Komm 1 (mpoxokeHue HempepbiBHOM (QYHKI[MK uYepe3 HyJ/b). TeopeMa
Bosbrjano - Ko II (mpoxoykieHue HerpepbiBHOW (DYHKIMU yepe3 j000e TIPOMEKYTOUHOE
3HaueHue).

14. Teopema Betliepimtpacca I (orpaHu4eHHOCTb HeNpepbIBHOM (PYHKLMM Ha cermeHTe). Teopema
Beliepwirpacca II (gocTvxeHre HerpepbIBHOW (DYHKL[MM CBOUX TOYHBIX FPaHEeN).

15. PaBHOMepHas HelpepbIBHOCTh (yHKLIMH, Teopema KaHTopa.

16. [Tonstre mipousBogHOU. [loHsiTHe AuddepeHpyeMOCcTH (YHKIMH, AUPHepeHLpyeMOCTb U
HerpepbIBHOCTb. [ToHsiTHe auddepeHirana, reomerpuueckuii cmeica. duddepenipoBanue
CJIO’KHOW M 00paTHOM (DyHKIIUA.

17. TTpousBogHble U AudQepeHLranbl BbICIIUX TOPSKOB.

18. Jlemma [lap6y (Bo3pactanue (yobiBaHue) ¢yHKLMHN), Teopema @epma (J10KaIbHBIN 3KCTPEMYM).
Teopema Posisi (0 Hysle IPOU3BOJHON).

19. ®opmysia KoHeuHbIX TpupaieHnii (popmyna Jlarpamka). O6o6iieHHass Gopmysia KOHEUHBIX
npupatienui (popmysa Koim).

20. PackpbiTHe HeonpeJienieHHOCTel (TipaBusia Jlonurass).

21. ®opmyna Tennopa.

22. VccnepoBanve rpagvka (QyHKuud. OTbICKaHHWe CTaljMOHapHBIX TOYeK. BhIMykiocTh rpaduka
¢yukuum. Touku nepernba. ITocTpoenne rpadrika GyHKIMK.

23. INonsaTHe nepBoobpa3Hoi HYHKLIWN.

24. OcHOBHbIE MeTO/Ibl MHTerpupoOBaHusl: VIHTerpupoBaHue 3aMeHOM NepeMeHHbIX. VIHTerpupoBa-
HUE 110 YacTsIM.

25. OCHOBHBIE METO/IbI UHTErpupoBaHus IHTerpupoBaHue paLoOHaIbHON (PYHKLMH.

26. OCHOBHbIE MeTO/Ibl UHTerpHpOBaHusl VIHTerprpoBaHre MppaloHaIbHbIX BbIpaXKEHUH.

27. OnpepeneHHblld MHTerpan PruMana: onpeziesieHne MHTerpasa, UHTETpUPYeMOCTb

28. Cymmbl [lapOy 1 UX CBOMCTBA.

29. Y /10BUSI UHTETPUPYEMOCTH, K/1aCChl UHTETPUPyeMbIX (YHKLIMI.

30. CpoiicTBa oripe/ie/iIeHHOr0 UHTerpasia.

31. TeopeMsl! 0 cpefiHeM, OLIEHKU UHTErpajioB.

32. OnpepenieHHbIA MHTErpasl Kak (PyHKLUSI BEpXHEro rnpegera.

33. ®opmyna Hetotona-JleiibHMIa.

34. Nnterpan Ctuntbeca

JleMOHCTpaLMOHHBIN BapHaHT K3aMeHal[MOHHOro 6u1eTa K 3a I cemectp
X’ - 3x+2

1) ITocTpouTs rpaduk cnepyroield GyHKLIUK: y =In T 1
X"+

3
2) Beiuncnuth HeoripeZieieHHbIN UHTerpaJt: J‘XE 1n x dx

3) Cxopsiiuecs: Tocael0BaTeIbHOCTU U UX cBoicTBa. OmpeziesieHus: mpefiesia Mocaej0BaTe/IbHO-
cTei



IIpumMepHbIN NepevyeHb BONPOCOB K 3kK3aMeHy 3a II cemectp

1. Hecob6cTBeHHbIe UHTeTpasibl, TIOHSATHE IJIaBHOTO 3HaUeHHsl.

2. [Tpu3HaKy CXOAUMOCTH HeCOOCTBEHHBIX MHTerpasioB. [IpusHak cpaBHenus. [Ipu3Hak [upu-
xJie-Aberts.

3. Nn- MepHoe apudmeTHyeckoe (3BK/IMOBO) MPOCTPAHCTBO. MHOKeCTBa TOYEK 3BK/IM/I0BA

MPOCTpPaHCTBA (OTKPBIThIA U 3aMKHYTbIH 111apbl, BHYyTPEHHKE U BHEIIIHWE TOUKH, TTOHSITHEe £-0KPeCT-
HOCTH).

4, [MoHsiTHe QyHKIMI HECKOMBKUX TiepeMeHHbIX. ObacTh ornpezesieHUs U 00/1aCTh 3HaYeHUH
(YHKLIMY HECKObKUX TlepeMeHHbIX.

5. [Mpenen GyHKIMM HECKOMBKUX TlepeMeHHbIX.

6. [TocegoBaTenbHOCTE TOUEK N-MepHOrO NpocTpaHcTBa. Teopema Bosbrjano-Belieprpacca.
7. [TonsTe nipesienia ¥ MOBTOPHBIX IMpefiesioB. TeopeMa O paBeHCTBE [JBOMHOIO M MOBTOPHBIX
Tnipe/iesioB B cayvae GYHKLMH /IBYX IlepeMeHHbIX.

8. HernpepbIBHOCTb (PYHKLIMM HECKOJIbKMX TepeMeHHbIX. OCHOBHbIe CBOMCTBA HeNpPepbIBHBIX
(yHKLMM MHOTHUX MepeMeHHbIX. ApU(pMeTHUeCKre orepaljiy C HelpepbIBHBIMU (DYHKLMSMU.

9. Teopema 06 yCTONUMBOCTH 3HaKa HerpepbIBHOM (DYHKIUH.

10. Teopema o IPOX0OXK/[eHUM HeMPepbIBHOM (DYHKIMH Yepe3 JiF000e IPOMEeXXYTOUHOe 3HaUeHHe.
11. OrpaHnUeHHOCTb (PYHKLIMH, HENIPEePbIBHOM Ha 3aMKHYTOM OIPaHHYeHHOM MHOJKeCTBe.

12. Hoctiwkenne (yHKIMel, HellpepblBHOM Ha 3aMKHYTOM OTpaHWYeHHOM MHOKeCTBE CBOMX
TOUHBIX TpaHei.

13. [ToHsiTME paBHOMEPHO HerpepbIBHOCTU (hyHKIMU. Teopema KaHTtopa.

14.  IlpousBopnble U fuddepeHMaNbl PYHKLIMA MHOTHX [TepeMEeHHBbIX.

15. [ToHsATHE YaCTHOW NMPOM3BOHOW (DYHKLIMM HECKOTBKUX MlepeMeHHBIX.

16. OuddepeniiipyeMocTh GyHKLIMA MHOTMX TTepeMeHHBIX.

17.  T'eomeTpuuecKuil CMbIC] yC/10BUS JuddepeHMpyeMoCTH (GYHKLMH IBYX NTepeMeHHBbIX.

18. Huddepeniiran GyHKIMM MHOTHX NlepeMeHHBbIX.

19. Teopema Jiiiepa 06 0JHOPOHBIX QYHKLUSIX.

20.  VHBapumaHTHOCTH (popMbI NepBoro guddepeHIMaa.

21. IIpousBojHas 1o Harpas/ieHur0. I'pasneHT.

22, Tlpowu3BogHble U AUQQepeHLManbl BbICILINX MTOPSIKOB.

23. TeopeMa 0 paBeHCTBe CMeLLaHHbIX IPOU3BOHBIX.

24, dopmyna Teiinopa.

25. [Monsitve skcrtpemyma. Heobxoaumeie ycioBust. [JoctatouHble ycioBusi SKcTpemyma. Kpu-
Tepuii CusibBecTpa.

26.  HesBHble ¢yHkuyu. TeopemMa O CyllecTBOBaHMM U JuU(QepeHLMPYyeMOCTH HesBHOU
GhyHKLMM.

27. [ToHsATHE 3aBUCMMOCTH (PYHKLMI. [locTaTOuHbIe YCI0BUS HE3aBUCUMOCTH (YHKLIMH.

28. @DyHKLMOHA/bHbIE OTpe/le/IUTeN U UX CBOMCTBA.

29. YcnoBHbIM 3KcTpeMyM. MeToz, Heonpeje/leHHbIX MHOXUTe1er Jlarpanska.

30. OrnipefiesieHre 1 yC/IOBUSI CYLIeCTBOBaHHs IBOMHOTO MHTerpa’a.

31. OrpefiesieHre JBOWHOTO UHTerpasa /ijisi psiMoyTro/ibHOM obmactu. CeotictBa cymm [lapOy.
32. OnpesienieHre U yCJIOBUS CyL[eCTBOBaHUS JBOMHOTO WHTerpasa B MIPOM3BOJIbHOM 00/1aCTH.
33. OcCHOBHBIE CBOWCTBA JABOWHOI0 UHTerpa’a.

34. CBeJieHure JBOMHOrO MHTErpasa K IOBTOPHOMY.

35. 3ameHa TlepeMeHHBbIX B ZBOMHOM uHTerpase. [Ipeobpa3oBaHure 3/ieMeHTa TUIOMAAU U KO-
buaH.

36. TpoiHble U N-KpaTHbIe UHTerpasbl. 3aMeHa NepeMeHHBbIX U1 N-KpaTHOro UHTerpasna.

37. BrrunciieHrie 00beMOB N-MePHBIX Tel.

38. KparHble HecoOCTBeHHbIE MHTErPasbl.

39. OpueHTanus npoCcTpaHCTBa.



40. KpuBonrHeliHble MHTErpasbl IEPBOTO Poja.

41. KpuBosvHeliHble MHTErpasibl BTOPOro poja.

42. ®opmyna I'puna.

43.  YcioBUsS HE3aBUCMMOCTH KPUBOJIMHEHHOIO0 UHTerpajia BTOPOro poJa OT MyTU UHTerpyupoBa-
HUSL.

44. IToBepXHOCTHBIE UHTErpasIbl [IePBOrO Poja.

45. IToBepXHOCTHBIE UHTErpajibl BTOPOro poja.

46. PaBHOMepHOe M0 OJjHOI NepeMeHHOU cTpemsieHre (YHKLMM [IByX MepeMeHHBIX K Ipefeny
TI0 [IpPyrOY IIepeMeHHOM.

47. CBolicTBa UHTerpasa, 3aBucsilero ot napamerpa. Ciayuai, Korja rnpejesibl UHTerpUPOBaHuUs
3aBUCAT OT [apameTpa.

48.  HecobGcTBeHHble WHTerpasbl, 3aBUCSIIME OT napametpa. [IpusHaku Betiepirpacca u Jupu-
xjie-Abers.

49. [IpyMeHeHHe TeOpUU WHTErpPajiOB, 3aBUCALLMX OT IapameTpa, K BBIYMC/IIEHUIO HEKOTOPBIX

HeCOOCTBEHHBIX HWHTEerpa’soB.

JIeMOHCTPAIHOHHBIM BapHAHT 3K3aMeHalHoOHHOro 0uera 3a I1 cemectp

1) Tlepexops K MOSIPHBIM KOOP/IMHATaM, BBIYUC/IUTh UHTETPast:

fllﬁ(1+x2+y2)dxdy’ rae D:(x,y):x2+y2 Sazl
J J

2) TIpeo6 p% 0’z (x2 + y2) O’z + X OZZ+ (’}z+xé’z =0
e00pa30BaTh BhIpa>KeHue 5 - - - BBed HO-

1
Bble riepeMeHHbIe: U :E(X2 +y?); V =xy,

3) IIpousBoHas Mo 3alaHHOMY HaripaB/jeHut0. ['pagueHT. CBsi3b rpajueHTa C IPOU3BOAHOU MO
3a/]JaHHOMY HarpaB/eHHIO.



IIpumMepHbIii epedyeHb BONPOCOB K 3K3amMeHy 3a I cemecTp
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16.
17.
18.
19.

20.

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

27.

CX0MMOCTb ¥ CyMMa YMCJIOBOTO psifjia

Kpurepuii Ko

Heob6xoumoe ycioBre CX0JUMOCTH

PacxoaumocTb rapMOHUUYECKOr o psijia

[Tpu3HaKK CXOIUMOCTH 3HAKOTIONIOXKUTETBHBIX PsIoB: cpaBHeHwUs1, Komw, [lamambepa
Iloka3aTenbCTBO TeOPEMBI O TOM, uTO Tipr3HaK Ko cumbHee ripy3Haka Jlamambepa
WHrerpanbHbIi TpU3HaK Kot

O00011IeHHBIN FapMOHUYECKHUM PsifT

Teopema JleiibHUIa 0 CXOJUMOCTU 3HaKOTIepEMeHHBIX PsiZIOB

. ABCosIOTHas U yCJIOBHAsI CXO/IUMOCTh

. ®opmyupoBka TeopeMbl PumaHa

. yHKLIMOHA/IbHBIE PS/IbI

. PaBHOMepHas cxoaumocTb U Kputepuii Koty

. [Ipu3nHak BeiiepiiTpacca

. Teopembl 0 TmipefilebHOM Tiepexojie (HernpepbIBHOCTH), TIOWIEHHOM WHTErpUpOBaHUM U

nubdepeHIIMPOBAHUM (PYHKLIMOHAIBHBIX PSiZIOB

CrerieHHbIe PsAIbI

Paguyc cxogumocTtu

®opmyna Ko - Azramapa

PaBHOMepHasi CXOJWMOCTb U HENpepbIBHOCTb CyMMbI CTEIIeHHOrO psifia, TIOU/IeHHOe
HMHTerpvpoBaHue U auddepeHIIpoBaHHe

HocTratouHoe yC/IOBUe pa3/IOKUMOCTH (YHKLUN B CTelleHHble psifibl, pas/ioKeHHe B Psif
Telisiopa 37eMeHTapHbIX QYHKIHA, 00/1aCTh CXOAMMOCTU

Pa3noskeHre ¢yHKIMI B TPUTOHOMeTpUUecKuii psifi Pypbe

KomrninekcHasi popma psija @ypbe, HaxoxaeHHe KO3QhULMeHTOB psifia

[Tpumep: pa3znoxkeHue U006 pasHoi GyHKIMY B psifi Pypbe

[TpenensHbIM iepexof, oT psiia Pypre K uHTerpany dypoe

[Tpeobpa3oBanre @yphe /7151 TIPOU3BOAHON

[ToBepxHOCTHBIe MHTerpanbl. Mx cBolictBa U BbluncieHue. Teopembl ['aycca m Crokca B
BEeKTOpHOI (hopme.

leomeTpuueckie U MeXaHUUeCKHe TIPWIOXKEeHUs] KPUBOJIMHEWHBIX M  TIOBEPXHOCTHBIX
WHTErpasos.

IIpumepsl 3aJaHui K 3k3ameny 3a III cemectp

3agaun u3 cobopHuka emuzoBuu b.IT. COOpHMK 3a/ay U yNpaKHEHUH M0 MaTeMaTHYeCKOMY
aHaymusy / B.I1. JemupoBuu. — 14-e usg.ucrp. - M. : U3n-so MI'Y, 1998. - 624 ¢

NelNe 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
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