MHWHOBPHAYKH POCCHUUA
(enepanbHOE rocyjapCTBEHHOE OHOKETHOE 00pa30BaTeNbHOE YUPEXIeHHE
BBICIIIETO 0Opa30oBaHuUs
«/IpKyTCKHH rocy/japCTBeHHbIN YHHBEPCUTEeT»
®I'BOY BO «UT'Y»
Kadeapa Teopernueckoit pusuxu

YTBEP>XIAHO
lekaH pusnyeckoro ¢aky/abTera

—

Q s _/H.M. ByzHes
78 >\ «31» mapra 2022 1.
/
Pabouas nporpaMmmMa AMCHUIIMHBI
HanmenoBanue gucuuriveel: 51.0.13.01 MareMaThyeCKWA aHa/In3
Hanpasnenuve nogrorosku: 03.03.02 ®Pusuka
HarnpapsienHocTh (Tipoduib) MOAroTOBKY: Pr3KKa KOHIEHCUDOBAHHOT'O COCTOSHKUSA
Keanmudukaiys (cTereHb) BbITyCKHUKa: bakaiaBp
dopma obyuenusi: OuHas
CornacoBano ¢ YMK ¢usuueckoro dakynbtera  PekomeHzoBaHO Kadeapoii:
[TpoTokon Ne6
[Tpotokoa Ne33 ot «31» maprta 2022 1. Ot «03» mapra 2022 r.
Z— - o . .
[lpexcenarens” - ) o U.o. 3aB. kabeapon __/_ L
~~—__ HM.Bygnes “C'B{ JoBL0B

HNpkyrck 2022 r.



CopgeprxaHue

I. LIe/T1 Y 385QUM [IACITUTIIIFHBL. ......cvvteeeeeereesunneereeeeessessenunsesseseessesssssssessesssssssssssessasesssssssssnssessees 3
II. Mecto gucturiMHbL B CTPYKTYPE OITOIT: .. .coiiiiiiiiiiieieieeeetee et 3
II1. TpeboBaHus K pe3y/IbTaTaM OCBOEHMSI TACIIUATUIAHDL. .......ccveeereerrreesrrenuessseenssessseesseessseeessnnens 4
IV. Cozep>kaHue ¥ CTPYKTYPA AUCLIUTITAHBI (MOZLYTI)..ceeuveerruveersureessureessseeessssesssseesssseesssseesssnees 4
4.1. CopepxaHve OUCLUIUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM, C yKa3aHWeM BH/OB
yueOHbIX 3aHATUN U OTBE/IEHHOTO Ha HUX KOJIMYECTBA aKaJIEMUUECKUX YACOB.......ccverreenvennes 5
4.2 TInaH BHeayJJUTOPHOW CaMOCTOSITe/IbHOW PabOThI 00yUarOIUXCSI 10 JUCLIUTIIAHE.......... 5
4.3. Co/IepP>KAHUE YUEOHOTO MATEPHAMA. . ueeeureereerrreerreessreesseesssessseessessseesssessssessaesssessssssssssens 6
4.3.1. ITepeueHb CEMMHAPCKHUX, MPAKTHUYECKUX 3aHATHIN U JaOOPaTOPHBIX paldoT................. 8

4.3.2 Ilepeuenb TeM (BOIMPOCOB), BBIHOCUMBIX Ha CaMOCTOATE/bHOE H3y4YeHHe CTYZeH-

TaMH B PAMKAX CAMOCTOSITE/TBHOM PADOTDL.......cveeuveereereerereeesseeseesseessesssessesssesseessesssessesssseans 10
4.4. MetoiMueckue yKa3aHUs 110 OpraHK3al[il CaMOCTOSITe/TbHOUM paboThl CTY/IeHTOB....... 11
4.5. TlpumMepHasi TeMaTHKa KYPCOBBIX PA0OT (TTPOEKTOB)......ceeueerverrereeerreeeerseensessesseessesnsenns 11
V. YuebGHO-MeToiMueCcKoe ¥ MH(GOPMALIMOHHOE 00eCTIeUeHUe TUCIIATIIAHBL. .....c.veeveeveenreneeennes 11
VI. MarepuaibHO-TeXHUUECKOE 00eCTIEUEHUE TUCIIUTIIAHDBL. .....vveeveerrreereensreeenveeeenseeeesseeenns 12
VII. OOpa30BaTEIBHBIE TEXHOIIOTHH: ......veveveereeueensensersessessessesstensessensessensessessessessesnsesssessseenses 12
VIII. OuieHouHbIe MaTepyasbl /1J1s1 TEKYLL[eT0 KOHTPOJISI ¥ IPOMEXXYTOUHOU aTTeCTallUH.......... 13

HPI/ITIO)KEHI/IEZ (1)0H,EI" OLIEHOYHBIX Cpe/CTB



I. Ilein 1 3ajauM AUCLUIIUHBI
Llenbto Kypca «MaTeMaTUUeCKUM aHau3» SBJISIeTCSl Pa3BUTHE:

HaBBIKOB MaTeMaTHU4eCKOr0 MbILLLIeHUS;

TIPUBUTHE HAaBBIKOB MCITI0/Ib30BaHMsI MaTeMaTUUeCKUX MEeTO/I0B M OCHOB MaTeMaTHueCKOro

MO/Ie/TUPOBaHUs B IPAKTUUECKOM /lesTeTbHOCTH;

BOCTIMTaHHE MaTeMaTUUeCKOM KyJ/IbTYPhI Y 00yUaroIuxcs;
BocnvraHue y CTyJleHTOB MaTeMaTH4yecKol KyJIbTYPbI BK/IHOUaeT B cebs siCHOe TIOHUMaH1e
HeoOXOIUMOCTH MaTeMaTHUeCKOW COCTaBJIsioIel B 0011[el MoAroToBke (hr3vKa, BEIpabOTKY Mpej-
CTaBJ/IeHUSI O POJIM U MeCTe MaTeMaTUK{ B COBpEMEHHOW I[MBW/IM3AllUU U B MUPOBOU KY/bTYpe,
yMeHHe JIOTUUECKH MBIC/IUTh, OMEpPUPOBaTh C abCTPaKTHBIMU OOBEKTaMH U OBbITh KOPPEKTHBIM B
yrnoTpeb/ieHM MaTeMaTHUeCKUX TOHSTHN Y CHMBOJIOB [ijisi BbIPa)KeHHUsT KOJTMUeCTBEHHbIX U Kaue-
CTBEHHbIX OTHOLIEHUM.
Llenbto Kypca MaTeMaTUUeCKOTO aHa/lK3a SIBJ/ISIeTCsl M3yUyeHre OCHOBOIIO/IaralolliX MPHUHIUIIOB, T10-
HATUM U (HAKTOB aHa/M3a; TeOpUH TipeenioB, AuddepeHI[MaJbHOTO U UHTeTPasbHOTO UCUHUCIeHUM
(yHKL[MI OJHOTO U HECKOJIbKUX Bell|eCTBEHHbIX NTePEMEHHBIX; TEOPUU YHUCIOBbIX M (DYHKL[MOHAJIb-
HBIX PsI/I0B, KPUBOJIMHEMHBIX Y TTIOBEPXHOCTHBIX UHTErPasioB, IPUEMOB KX BbIYUC/IEHUS.
[TepBbiii ceMeCTp TOCBSIIEH U3yUeHHI0 OCHOB MaTeMaTHMUeCKOro aHajiv3a, TeOpUU TIpeJie/ioB To-
C/ie[loBaTebHOCTH M (GYHKIMM OZJHOTO TIlepeMeHHOT0, u3yuaeTcs AuddepeHIaibHOe U UHTeTpalb-
HOe MCYMC/IeHUe (PYHKLUKA OJHOTO TIepeMeHHOro0.
Bo BTOpOM cemecTpe mozipoOHO u3ydaeTcs AvddepeHI[MabHOe U WHTErpaabHOe HCUUC/IeHHe
(yHKI[MIT MHOTMX TlepeMeHHBIX.
B TpeThem ceMecTpe Ha OCHOBe OOII[UX TeopeM TeOpUU PsIIOB UCCIeNYIOTCS BayKHeMIle KOHKPeT-
Hble TUMbI (YHKIMOHAIBHBIX PSIZIOB — CTEMEHHBIX PsJoB U psafoB Dypbe, a Takke uHTerpana dy-
pbe, IaeTcs CHUCTeMaTUueCcKoe U3/10KeHre TeOpry KPUBOJIMHEHHBIX U IOBEPXHOCTHBIX UHTErPasioB.
I1. MecTto gucymnuivHbl B cTpykrype OIIOII:
MareMaTUUeCKUI aHau3 SB/sIeTCsl 00s13aTe/TbHON JUCLIUTIIMHOW He TOIBKO /Il JAHHOTO TIPO(UIs
TO/ITOTOBKH, TaK)Xe SBJISIeTCS IIepPBbIM MaTeMaTUUeCKUM KypCOM, Hapsily C aHa/IMTUYeCKOW reoMeT-
pueli U yMHelHOW anrebpol, KoTopble W3yuaroTcs (Gu3vkamu. VIMEHHO B HeM 3aK/a/[bIBaeTCs
(dbyHaMeHT MaTeMaTH4eCcKoro oOpa3oBaHus (DU3UKOB, 3TO OTPe/e/sIeT er0 BaKHEUIITyI0 pOJib BO
BCel crucTeMe 00pa30BaHus [/t JAHHOM CTeIMaTbHOCTH.
B nepeueHb AUCLIMIUIMH, B KOTOPBIX OYAYT UCIOH30BAHbI 3HAHUS 10 MaTeMaTUYeCcKOMy aHasu3y,
BXO/ISIT MPAKTUUECKU BCe KyPChl U JTUCLUIUIMHBI, U3yuaeMble Ha ¢u3nueckoM (akysbTeTe, a UMeH-
HO: BEKTOPHBIN 1 TeH30pHbIN aHanmu3, AuddepeHiivanbHbie ypaBHEHUs], UHTerpajibHble YpaBHEHUs,
MM®, TOKII, dyHKIMOHa/MILHBINA aHa/liu3, MPorpaMMHpoBaHue, obiasi (u3nka, TeopeThyeckas

(bI/I3I/IKa, 3JIEKTPOAVHAMUKA, KBAHTOBAA ME€XdHHKA.



II1. TpeGoBaHusA K pe3ybTaTaM O0CBOEHHS JUCIUTI/IHHBI

[Tporuecc usyueHusi AUCLIMITIMHBI HarpaB/ieH Ha (pOpMUpPOBaHUE C/ieAYIOLIMX KOMITeTEHLIUA:

OIIK-1: crioco6eH mpyMeHSITH Oa30Bble 3HaHUS B 00/1aCTH (DU3UKO-MaTeMaTHUeCKUX U (WIn)

eCTeCTBEHHBIX HayK B cdepe CBOeil MpodecCUOHaNBbHOM /ieaTeTbHOCTH.

Hepeqeﬂb IVIAHUPYEMBbIX pe3y/ibTaT0B Oﬁy‘—IEHIrIH 0 JUCIIMIIJINHE , COOTHECEeHHbIX C HHAUKA-

TOpPaMH JJOCTH)XKeHHsI KOMIIeTeHI[Hi

KomneteHuus OIIK-1
VHykaTopsl komrie- MK onki 1 Micmonb3yeTr MaTeMaTHyeCKUM anmnapar il ONMCaHUs Y aHa-
S mu3a ¢Gu3NuecKux siBieHUH W MpoleccoB B cdepe cBoel rpodeccro-

Ha/IbHOM J1esiTeTbHOCTH.

NIK onki2 Vicrionb3yeT MaTeMaTUueCKUM anmapar Jijisi TeOPeTUYeCKOro
Y 9KCIIePUMEHTa/IbHOT0 MCCJ/Ie[JOBaHUS M MOJIe/TMPOBaHUs (PU3NUecKux
sIB/IeHUI U MpolieccoB B cdepe CBoeil mpodecCroHaNbHOU JesTeTbHO-
CTH.

UK onkis Wcronb3yer 6a3oBble 3HaHWs B 001acTv (pU3MKKA B CBOEH
rpodeccuoHabHON JesiTeTbHOCTH.

Pe3ynbTaThl 00yueHUs

Hmeem npedcmaeneHue

0 TeopHto TpeiesioB, AuddepeHLIMaTLHOM U UHTErpaibHOM UCUMC/IeHUN
(GyHKUMMA OJHOTO W HECKOJbKMX BeIlleCTBEeHHbIX TepeMeHHBIX; 3HaeT
OCHOBBI TEOPUU TOTEHIIMAIBHBIX BEKTOPHBIX TI0JIel, OCHOBBI PabOTHI C
BeKTOPHBIMH T10JISIMU B KPUBOJIMHEHHBIX OPTOTOHAIBHBIX CHUCTeMaX KO-
OpAVHAT; OCHOBHbIE TIOHATHS, (HOPMYJIbI, TEOPEMbI; METO/bl pelleHus
MaTeMaTUUeCKUX 3aZlau U YPaBHEHUH; TPUIOKeHUsT MaTeMaTUuecKhX
METO/IOB K K/1aCCUUeCKHM 3aZiauaM (pr3nKu;

Ymeem: TIpUMeHSITb MeTO/bl Y TIPUEMbI pellieHUs 3a/jau U3 pa3TuyHbIX
pa3ziesioB MaTeMaTHUKU; MPUMEHSIThL MaTeMaThuecKre MeTO/Ibl Jijisl pellie-
HUS 3a7a4u (PU3UKKM; UCTIO0Ib30BaTh a/leKBaTHbIM MaTeMaTU4yecKuil ammna-
paT; BBIMOJHATL MaTeMaTHUeCKyro 00pabOTKy pe3y/bTaTOB 3KC-
TIePUMEHTOB; BBITIOHATE MPUOKeHHbIe BBIUMC/IEHUS U OLIeHUBaTh UX
MOTPELIHOCTb; UCIO0/Ib30BaTh MeTO/bl MaTeMaTH4yecKOro Mo/enrpoBa-
HUS B TIPAaKTUYeCKOHM JeATe/lbHOCTH; CaMOCTOSTeJIbHO paboTaTth C
MaTeMaTUuYeCKOW JTUTepaTypou.

Bnadeem: HaBbIKAaMHU BBIYMC/IEHUSI TIPe/IeNIOB, TMPOWU3BOAHBIX W WH-
TerpasioB (PYHKLUIA OHOTO U HECKOJbKUX BellleCTBeHHBIX IepeMeHHbIX,
HaBbIKAMHU pellleHus (QU3MUecKuX 3afiau, WCIOAb3ys afeKBaTHBINA
MaTeMaTUueCKWi arrapaT; HaBbIKaM{ BbIUMC/IEHHM C BEKTOPaMU B pa3-
JIMYHBIX CHCTeMaX KOODAMHAT; B/aJileTh KaK KOMIIOHEHTHOM, Tak U be-
3MH/IEKCHOM (hopMO#i 3amMCH BEKTOPHBIX U TEH30PHBIX COOTHOLIEHWH;
HaBbIKAMH MaHUMYJ/SILUNA CO CKaJISIPHBIM, BEKTODHBIM U CMeIllaHHbIM
Tpouv3Be/ieHeM BeKTOPOB; B/aJieTh TpuemMamul AuddepeHLMpOBaHUS
BEKTOPHBIX Y TEH30pPHBIX TIOJIel; B/IaZieTb TprueMaMu JIJisi TIpUMeHeHust
BbIDa)KeHUH [I/isl IMBepreHLMy, pOoTopa U JiarjlachaHa B IeKapTOBOU CU-
CTeMe KOODJHWHAT; UHTeTpa/ibHbIX (popMysibl "aycca-OcTporpazickoro u
Crokca.

IV. Copep)xanue ¥ CTPyKTypa JUCLUIIUHBI (MOAYJ/IS)

O0beM AMCIMITIMHBI cocTaB/sieT 20 3aueTHBIX efgeHul], 720 yacoB, B ToM umciae 415 yacoB




KOHTaKTHOU pPaboTBHI.
3aHATHSI TIPOBOASTCS TOJBKO B OYHOUM (opMe 00yueHHs] C TPUMEHEHWeM [UCTaHLIMOHHOTO

KOHTPOJISI CaMOCTosATe/IbHOM paboTel cryzseHTOB 4depe3 OMOC ¢dakynbTeTa.
JVCTaHLIMOHHOM opM 0OyueHUs He TIpeAlyCMaTpPUBAETCSl.

Ha npakTruecKyo oAroToBKY OTBOAUTCA 176 ayZiUTOPHBIX YacoB .
dopma NpoMeKyTOYHOM aTTeCcTal[uu: 5K3aMeH.

ONEeKTPOHHOU U

4.1. Conepmaﬂne AUCHUILIMHbI, CTPYKTYPUPDOBAHHOE 110 T€EMAM, C YKd3dHHEM BH/I0B y‘-IEGHIJIX
3aHATHI H OTBE/J€HHOI'0 Hd HUX KO0/IMYECTBA dKd/leMHUYeCKHX 4dCoB

Ne |Pasg| C | Bc 4] Bupel yuebHOI paboTHI, dopMbI TeKy-
wn | e1r | e e- | HUX | BK/IFOUas CAMOCTOSTEbHYIO PabOTy 00YUaIOIIUXCS , TPaKTHYe- | LIEr0 KOHTPOJIs
IHC- | M ro | mpak- CKYI0 MOATOTOBKY U TPYJOEMKOCTb yCIieBaeMOCTHY;
ur | e ya | TUYe- (B yacax) dopma
e €O | KA I surakTHas pabota niperniozasatesis ¢ obyuatorru- | CamocTos- MPOMEYTOH-
HB/ | T B | TOATO HOM aTTecTa-
Tem | p ToBKA MUCS TebHast o
Bl 00y- Jlekuuu Cemunapckue | KoHcynbranmu pabora (no cemecm-
YaroI] /TIpaKTHYecKre pam)
nxcst /naboparopHble
3aHSTHS
1 1-6 |1 288 |68 68 68 2 102 [IpakTnye-
CKoe  3aja-
HUe, OIIpoC;
5K3aMeHal[1-
OHHbIe OwuJe-
ThI
2 7- 12 252 |60 60 60 2 90 [IpakTrue-
16 CKOoe  3aja-
HUe, OIIpOC;
JK3aMeHal1-
OHHbIe Oure-
ThI
3 17- |3 180 |48 48 48 1 35 [IpakTnye-
21 CKOe  3aja-
HUe, OIIpoC;
9K3aMeHal[1-
OHHbIE Oue-
ThI
Uroro: 720 176 176 176 5 227

4.2 T1naH BHeayAMTOPHO! CaMOCTOATEe/TbHOM Pa00ThI 00yUYAIOIIMXCH 10 JUCIUIIMHE

Cemectp HasBanue | CamocTositesibHas paboTa obyuatornuxcs | OuleHouHoe | YueOHo-
paszena, Bug  camo-| Cpoks  Bei-| Tpyio- CpeJiCTBO METO,ZLI/gJe-
TEME CTOSITE/IHOM | TOJTHEHUSI | eMKCTh CKo€ obecrre-
paboThI (uac.) HeHne camo-
CTOSITEeTbHOU
paboThI
1 Tema 1-21 | Pemenue 3a-|Ilocne npoii- 227 HNemoHcTpa- |HcTounykn 13
JEeHHbIX TeM L1 TOTOBBIX | OCHOBHOM U J10-




Aad  AoMalll- pereH i TIOJIHATE/IbHON
Helt paboThI NUTEpaTypsl 110
TeMe MpakThye-
CKUX 3aHSTHM;
O6pa3oBaresib-
Hble  Pecypchl,
JO-CTYIIHBIE TIO
JIOTUHY Y TIapo-
J0, TIpefjoCTaB-
nsgemeiM Hayu-
HOH 6ubsoTe-
Koit UT'Y.

4.3. Coaep)xaHue yueGHOro MaTepuasia

Cojpep)kaHue pa3fie/ioB M TeM AUCLUTITHHBI
Pazpen 1.

Tema 1. D/1eMeHTBI TeOPUH MHO)KECTB, BellleCTBeHHbIe uncia: MHoKecTBa, onepanyy Haj
MHO>KeCTBaMH, anrebpa MHOXeCTB. [leKapToBO mpou3BefieHre, oTHoLIeHre. CBOWCTBA OTHOIIEHHH.
OTHollIeHWe TIOpsifika, OTHOLLeHWe 3KBHBaseHTHOCTH. OTobpaxeHue. KoHeuHble U OecKOHeUHbIe
MHO>KeCTBa, MOIIIHOCTb MHO)KeCTBa. UMC/IOBbIe CUCTEMBI: HaTypasibHble, paljioHa/ibHble yncna. [1o-
C/1eJ0BaTe/IbHOCTH palLMOHAIbHBIX UMCes, CXOJAUMOCTb, KpuTepuii Ko, BellecTBeHHbIe 4ucIa,
TIpe/ICTaB/IeHre UX APOOSMHU.

Tema 2. Teopus npepenoB: [lociefoBatenbHOCTE U ee nipefen. [lociejoBaTebHOCTY BellleCTBEH-
HBIX yuCesI, apupMeTHUeCcKHe OrepaLyy HaJ, MocaeoBaTe/lbHOCTAMU. OrpaHuUeHHble, HeOrpaHH-
YyeHHbIe, OECKOHEYHO MaJsible, OeCKOHEeYHO 0oJsibllve Toc/iefoBaTe/lbHOCTH. CXO/sIIMecs mociefo-
BaTe/IbHOCTH U UX CBOMCTBA. MOHOTOHHBIE T0C/Ie[I0BaTe/IbHOCTH, TeopeMa O Tpeiejie MOHOTOHHOU
Y OTrpaHUuYEeHHOM [10C/Ie[j0BaTe/IbHOCTH, TIPUMephI M0C/Iej0BaTe/IbHOCTeH C TaKUMU CBONCTBaMM.
[TpenenbHble TOUKH, BEPXHUM W HWKHUU Tpefiesibl. OTKPbIThIe M 3aMKHYTble MHOXKeCTBAa Ha OCH.
Onpepenenue npegena ¢pyHkuuu (o ['eitHe u mo Komwm). Kpurepuii Koiiiv cyiiectBoBaHust npe/je-
na ¢pyHKuuM. ApudmeTrueckre ornepalyy HaJ, (GyHKLUSIMU, UMEIOLUMH ripesien. beckoHeyHo Ma-
nble 1 6eckoHeuHo Oosibilive QyHKIUK. [IBa 3aMeuaTe/bHbIX TIpefiea.

Tema 3. HenpepbiBHOCTH (hyHKIMIA: [ToHsATHE HenpepbIBHOCTH (YHKLIMU. ApudMeTHUecKye ore-
paLyy ¢ HerpepbIBHBIMU (QyHKLUsIMU. CBOMCTBA MOHOTOHHBIX (DYHKIIMIA, HENPepbIBHOCTL 00paTt-
HoW (yHKIMU. CBOICTBa 371eMeHTapHbIX (GYHKUMNA. Touku paspbiBa (GyHKIMNA U UX K1acCU(UKa-
1usi. OCHOBHBIE TeOpeMbl O HelpepbIBHBIX (YHKIMAX. Teopema bonbuano-Komum 1 (nmpoxoxzaeHue
HerpepbiBHON (PyHKIMK uepe3 Hyb). TeopeMa BosbijaHo - Koiu 11 (ipoxoykeHrie HelpepbIBHOM
¢dbyHKIMM yepe3 yir00oe MpPoMeXXyTouHoe 3HaueHue). Teopema Beiiepiurpacca I (orpaHMueHHOCTb
HempepbiBHON (yHKLMU Ha cermeHTe). Teopema Beiiepintpacca II (mocTikeHue HempepbiBHOM
(yHKL[MM CBOMX TOUYHBIX rpaHei). Jlemma bopensi PaBHOMepHasi HeNpepbIBHOCTh (PYHKLIMH, TeO-
pema Kanropa.

Pa3pen 2

Tema 4. MuddepenunanbHoe ucuucaenue: [loHsatue npousBoaHoit. [TonstTue nuddepeHIUpy-
emocTy QyHKIMH, JuddepeHIIMPYyeMOCTh U HellpepbIBHOCTh. [ToHsTHE AuddepeHLiana, reoMeTpu-
yeckuil cMbIcil. JuddepeHiipoBanue C/I0)KHOM U oOpaTHOU (yHKIMA. [TpousBoaHbie u gudde-
PeHLMasIbl BBICIIUX MOPSAKOB. OCHOBHBIE TeopeMbl AuddepeHIMaIbHOTO UCUMcieHusl. Bospacra-
Hue (yObiBaHWe) (YHKIMH, JIOKadbHbIM 3KCcTpeMyM. Teopema Posinst (0 Hysne TIpOW3BOJHOR).
dopmya KOHeUHBIX mpupaileHu#t (popmysia Jlarpamka). O6o61meHHass GopMyna KOHEUHBIX MPH-
paitjeHuii (popmysa Komm). PackpeiTrie HeonpeiesieHHOCTel (ripaBusia Jlonurasnst). @opmysna Teii-



nopa. YccnepnoBanue rpapuka ¢GyHkIMA. OTbICKaHMe CTalMOHApHBIX ToueK. BeImyksocTs rpaduka
¢yskumu. Touku nieperu6a. [ToctpoeHue rpaduka QyHKIUN.

Tema 5. HeonpepenenHbiii uaTerpan: Ilonstue mepoobpa3Hoil ¢pyHKIpH. OCHOBHBIE METO/bI
VHTerpupoBaHusi. IHTerpupoBaHue 3aMeHOW epemMeHHbIX. VIHTerprpoBaHue 1o yactsM. VHTerpu-
poBaHMe paljoHalbHOM (QyHKIMU. VIHTerprpoBaHue UppaLMoHalIbHbIX BblpakeHuil. [ToHsTHE Nep-
BOOOpa3HoM (QyHKI[HH.

Tema 6. Omnpepenennbiii uHTerpan Pumana: OmnpejeneHuve HHTerpasa, WHTEIPUPYEMOCTb.
Cymmbl [1apby ¥ UX CBOMCTBA. YC/IOBUSI MHTEIPUPYEMOCTH, KIaCChl UHTErPUPYeMbIX (QYHKLMIL.
CBoMCTBa OIpefie/IeHHOrO MHTerpana. TeopeMsl O CpefjHeM, OL[eHKH MHTerpanoB. Onpe/eneHHbIN
WHTerpan Kak ¢yHKUUsi BepxHero npefena. @opmyna HetoToHa-Jleiibuuiia. HecobcTBeHHbIE WH-
Terpasbl 1mepBoro poga. HecoGcTBeHHbIE MHTerpasibl BTOPOTO PO/, TIOHSITHE TJIaBHOTO 3HAUeHMSsI.
[Tpy3HaKu CXOAMMOCTH HecOOCTBeHHbIX WMHTerpasoB. Ilpu3Hak cpaBHeHwus. [IpusHak [upuxsie -
Abens. 'eomeTprueckyie IPUIOXKEHHSI OTIpe/ie/IeHHOTO UHTerpasna. Beruncienue AnvHel Jyru. Bei-
YKC/IeHUe TJI0La/iU MJIOCKOW (PUTYPHI.

Pa3pen 3

Tema 7. ®yHKIIMHM HECKO/JIbKHUX MepeMeHHbIX: [loHATHe QYHKLMII HeCKONBbKUX MepeMeHHbIX. N-
MepHoe aprdMeTHUecKoe (3BK/IKZ0BO) MPOCTPAaHCTBO. MHOXKeCTBa TOUeK 3BKJ/IMZ0Ba MPOCTPAHCTBA
(OTKpBITBIN U 3aMKHYTBIH 111apbl, BHYTPeHHUE 1 BHEIIHWE TOUKH, MTOHATHE -OKpecTHOCTH). O6/1acTb
orpeziesieHust ¥ 00/1aCTh 3HaYeHHH (PYHKLIMN HECKOJIbKUX ITePeMeHHbIX.

Tema 8. IIpeaen ¢pyHKIMH HeCKOJIbKHMX MepeMeHHbIX: [locsenoBaTenlbHOCTE TOUEK N-MEPHOT0
npocrpaHcTBa. Teopema Bosbrjano - Belepuirpacca. IloHsiTHe npesiesia ¥ MOBTOPHBIX IpeiesioB.
Teopema 0 paBeHCTBe JJBOMHOIO ¥ MIOBTOPHBIX IpeJle/ioB B C/Iyyae (PYHKLIMU JBYX IepeMeHHBbIX.
Tema 9. HenpepbIBHOCTh (yHKIMM HeCKO/IbKMX NepeMeHHbIX: OrpejsiesieHre HelpepbIBHOCTH
(yHKL[MM HeCKOIbKUX TepeMeHHbIX. OCHOBHbIE CBOWMCTBA HENPEePbIBHBIX (YHKIMM MHOTHX Iie-
peMeHHbIX. Apu(dMeTHUeCKre oreparuy C HelpepbIBHbIMU (YHKLMsAMU. HerpepeIBHOCTb CII0KHOM
¢byskimu. Teopema 06 yCTOMUMBOCTH 3HaKa HeTlpepbiBHOW (yHKLMK. Teopema 0 MpPOX0oX/IeHUH He-
TIpepBIBHOM (YHKIMM Yepe3 r000e MpOMeXXyTouHoe 3HaueHre. OrpaHn4eHHOCTb (DYHKIUH, Herpe-
PBIBHOM Ha 3aMKHYTOM OTPaHUYEHHOM MHOXXecTBe. JlocTikeHre (yHKL[MeH, HelIpepbIBHOM Ha 3aM-
KHYTOM OrPaHMYE€HHOM MHOJKeCTBe CBOMX TOYHBIX rpaHed. [IoHsiITMe paBHOMEPHOM HempepbIBHO-
ctu ¢pyHkuuu. Teopema KanTopa.
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Tema 10. IlpousBojHbie u Auddepeniuanbl PyHKIMU MHOTUX NepeMeHHbIX: [ToHsTHe uacT-
HOW NPOM3BOJHOW (DYHKLIMM HECKOJIbKUX TepeMeHHbIX. [JuddepeHpyeMoCTb (PyHKLIMM MHOTHX
repeMeHHbIX. ['eoMeTpruecKuii CMBICT yC/I0BUSL AU(depeHIMpyeMOCTU (QYHKIMM IBYX NepeMeH-
HbIX. [Inddepentyan GyHKIMKM MHOTHX TepeMeHHbIX. TeopeMa Jinepa 06 ogHOPOHbIX (yHKLIM-
sx. VIHBapnaHTHOCTh (popmbl nepBoro Auddepenimana. [IporusBogHas no HarpaBieHuro. I'pajau-
eHT. [IpousBosiHble U AuddepeHLManbl BBICIIMX TMOPSAKOB. TeopeMa O paBeHCTBE CMelllaHHbIX
MIPOM3BO/HbIX.

11. ®opmyna Teitnopa: ®@opmyna Teitiopa ¢ 0CTaTOUHBIM urieHOM B ¢opMme Jlarpawka. @opmysia
Teiinopa ¢ ocTaTOYHBIM WieHOM B opme [leaHo.

12. JlokanbpHbI 3KcTpemyMm: [loHsiTue skcrpemyma. Heobxopumbie ycioBusi. [locTaTodHble
yciioBusi 3kctpeMyma. Kpurepuii CunibBectpa.

13. HesiBHbIe ¢yHKuu: Teopema o CyllecTBOBaHMU U M depeHLpyeMOCTH HesIBHOW (QyHKLIMH.
[TonaTre 3aBUCMMOCTU (YHKLMH. [JocTaTOuHbIe yC/IOBMSI HE3aBUCUMOCTH (PYHKLMA. DYHKLIHO-
Ha/IbHbIE ONpeJie/IUTeIM U UX CBOWCTBA. Y CJIOBHBIM 3KCTpeMyM. MeTo/, HeonpeeleHHbIX MHOKM--
Teneit Jlarpanxa.

Pa3pgen 5

14. IBoiiHbIe U N-KpaTHbIe HHTerpasbl: OnpesesieHre U YCI0BUS CyLeCTBOBAHUS IBOMHOIO UH-
terpana. OripeiesieHre JBOWHOTO MHTerpasa /st MpsMOyroabHoM obmactu. CeotictBa cymm lap-
Oy. OmnpezeneHre W YyCJIOBUs CYIeCTBOBaHHMSI JBOMHOTO WHTerpaja B Cjydae TPOW3BOJIbHOM
obsmactu. OCHOBHBIE CBOWCTBA ABOMHOrO MHTerpasia. CBefieHHe ABOMHOTO WHTerpasa K IOBTOP-
HOMy. 3aMeHa repeMeHHbIX B JBOMHOM uHTerpase. [Ipeobpa3oBaHue 37eMeHTa TUIOLIAIU U KO-



6uan. TpoiiHble ¥ N-KpaTHbIE MHTErpasbl. 3aMeHa TepeMeHHBIX /ISl N-KPaTHOTO MHTerpasna. Bbi-
yrcieHre 06beMOB N- MepHbIX Tesl. KpaTHble HecoOCTBeHHbIe UHTerpasbl.

15. KpuBo/iHelHbIe U IOBEePXHOCTHbIE HHTerpasbl: KpruBosvHelHble MHTerpasabl. OpreHTaLys
npocTpaHcTBa. ['1aikue ¥ KyCcouHO-TI/1a/ikie KprBble. KpUBOMMHelHbIe WHTerpasbl NIepBOro poja.
I'eomeTprueckasi MHTeprnpeTalysi KPUBOJMHEUHBIX WHTErpajoB MepBOro poza. KpusosmHelHble
VHTerpaabl BTOPOro poza. PU3MYeCKHM CMbIC/T KPUBOJIMHEMHOIO WHTerpaja BTOPOro poja.
®opmyna I'puHa. Y c10BUS HE3aBUCHMOCTHA KPUBOIMHEWHOTO MHTerpasja BTOpOro poja OT IyTH UH-
TerpupoBaHusl. [loBepxHOoCTHbIe nHTerpassl. [lIoBepxHOCTHBIe UHTerpass! 1-ro poga. IloBepxHocT-
Hble UHTerpasbl 2-ro poja.

16. nTerpasnsl, 3aBUCAIIME OT NapaMeTpa: PaBHOMepHOe 0 O/JHOU MEpeMeHHOW CTpeMJeHHe
(GYyHKIUM IBYX TIepeMeHHBIX K Tpefiery I0 Apyroii rnepemeHHON. CoOCTBeHHBIE WHTerpasibl, 3aBU-
cawue oT napamerpa. CBOWCTBA MHTerpasa, 3aBUCALLero ot napamerpa. Ciyday, Korja npezessl
WHTETPUPOBAHUsI 3aBUCAT OT TapameTpa. HecoOCTBeHHbIe MHTETPasbl, 3aBUCAIIME OT Iapamerpa.
HecobcTBeHHble MHTErpasbl IEPBOro pojia, 3aBUCsLIMe oT rnapamerpa. [IpusHaku Beliepiirpacca u
Hupuxne-Abens. HecobcTBeHHbIe MHTerpasibl BTOPOTO POAA, 3aBUCSIIHe OT TlapameTpa. [IpiuMeHe-
HUe TeOpUH WUHTErpasoB, 3aBUCSLIMX OT TapamMeTpa, K BbIYMCIEHHI0 HEKOTOPbIX HecOOCTBEHHBIX
uHTerpanoB. VIHTerpansl Dilniepa. ViHTerpan Jiinepa nepBoro tuna (ramma-¢yHkuus). ViHTerpan
Oiinepa Broporo tumna (beta-pyHKIMS).
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17. YucnoBselie psajgbl: CXoAUMOCTb U cyMMa uucioBoro psifa. Kpurepuii Ko, Heobxogumoe
yC/I0BYE CXOAWMOCTU. PacxogumoCTb rapMOHHMYecKOro psifa. [IpMsHakM CXOQMMOCTH 3HAKOIO-
JIOXKUTeNbHBIX PsA/ioB: cpaBHeHusi, Koim, lanambepa. [Joka3aTeqbCTBO TEOPEMBI O TOM, UTO TIpH-
3HaK Komm cunbHee mpusHaka [lanambepa. VHTerpanbHbiii npusHak Komm. O6061jeHHBIN Tap-
MoHuYecKui psifi. Teopema JleiibHuUIla O CXOAMMOCTH 3HAKOTepeMeHHBIX psifloB. AGCOMOTHas U
yC/10BHas cxoaumocTs. dopmyMpoBKa TeopeMbl Prumana.

18. dyHkunuoHanbHble PpaAAbl: PaBHOMepHas cxoAWMOCTb M KpuTepud Kowm. [IpusHak
Betliepmrpacca. TeopeMbl 0 Tipefie/lbHOM Iepexojie (HerpepbIBHOCTH), TIOY/IeHHOM HWHTerpupoBa-
HUM U 1 depeHIIMPOBaHUM (PYHKLIMOHA/IBHBIX PSI/IOB.

19. Crenennsie psagpl: Pagnyc cxogumoctu. Teopema Abens. @opmyna Koum - Agamapa. PaBHo-
MepHasi CXOZAUMOCTb Y HellpepbIBHOCTb CyMMBbI CTEIIeHHOTO psiJia, MOYWIeHHOe UHTerpyupoBaHue U
muddepentiipoBanue. [1ocTaTouHOe YCIOBHE pasfoXUMOCTH (DYHKLMH B CTeleHHble psifbl, pas-
noxkeHue B psifi Teitiopa s/eMeHTapHbIX QyHKIMHI, 001acTh cxogqumocTy. [1IpunoxeHus psijoB.

20. Psig u unTerpan dypne: HopmupoBaHHbIe TPOCTPAHCTBA, O@CKOHEUHOMEDHbIE eBK/TH/OBBI
rpoctpaHcTBa. CXOAUMOCTS 110 HopMe. OpTOroHaibHble U OPTOHOPMUPOBaHHbIE CUCTEMBI.
[Tporiecc opToroHanusaluu. Pasno)xkeHue (QyHKLMI B TPUTOHOMETpUYECKU psifi Pypbe.
KomrninekcHas gopma psiga Pypbe, HaxoxeHre KO3 QULMeHTOB psja. [IpumMep: pasoykeHue nu-
noo6pasHoit GpyHkMY B psif Pypre. [TonHOTa 1 3aMKHYTOCTb CHICTEMbI OPTOTOHA/IBHBIX (DYHKLIWIA.
[MpenenbHbIN niepexos oT psifga Pypwe Kk uHTerpany ®@ypoe. [IpeobpasoBanue @ypre 7151 TPOU3BO/I-
Hoii. [TpeobpasoBanue ®ypee.

21. KpuBo/inHeliHbIe ¥ TOBEPXHOCTHbIE MHTerpaabl: VX cBolicTBa U BeluMc/ieHre. [loBepxHOCT-
Hble uHTerpassl. VIx cBolicTBa 1 BeunciieHre. Teopemsl ['aycca n CTOKca B BEKTOPHOM 3alMCH.
['eomeTprueckue U MexaHUUeCKHe MPUI0)KeHHsI KPUBOIMHEHMHBIX M TOBEPXHOCTHBIX UHTETPasioB.

4.3.1. IlepeyeHb ceMHHAPCKHX, MPAKTUYECKUX 3aHATHH U J1a00paTOPHBIX padoT

Ne Ne pasgena u | HaumeHoBaHWe ceMUHApOB, Tipak- | Tpy- OueHouHbIe cpef- dopmupyembie
n/n TeMbI IUC- THUYECKUX W 1ab0paTopHbIX paboT | Joem- CTBa KOMIIeTeHLIUU
LIATL/TUHBI KOCTb
(Mopgyns) (gacer)
1 2 3 4 5 6
1. Pazgen 1. OJIeMeHTbI TEOPUHA MHOXKECTB, Be- 8 Pewienne 3agau Ha OIIK-1
Tema 1 LI[eCTBEHHbIe YnCjia MPaKTUYEeCKUX 3aHsI-




THSIX, TIPOBEPKa [10-
MarlHer paboThl

2. Pazgen 1. Teopus npesenoB Pemienne 3agau | OTIK-1
Tema 2 12 Ha IpaKkTUYeCcKux 3a-
HATUSX,  [pOBepKa
JIoMatiHe paboThl
3. Pazgen 1. HenpeposiBHOCTL (hyHKIMIM Pemienne 3agau | OTIK-1
Tema 3 12 Ha IpaKTUYeCKuX 3a-
HATUSX,  [pOBEepKa
JIOMatiHer paboThl
4. Pazgen 2. OuddepeHiiuanbHoe UCUUCIeHTe Pemenvie 3azmau | OITK-1
Tema 4 12 Ha IpaKkTUYeCcKux 3a-
HATUSX,  [pOBepKa
JIOMalltHe paboThbl
5. Paznen 2. HeonpeenenHbiii MHTErpasl Pemenne 3amau | OITK-1
Tema 5 12 Ha MpaKTUYeCKUX 3a-
HATUSX,  [pOBEpKa
JIOMatHer paboThl
6. Pazgen 2. Orpeie/ieHHBIN WHTerpas Pewienne 3agau | OTIK-1
Tema 6 Pumana 1 Ha IMpaKTUYeCcKux 3a-
HATUSX,  [pOBepKa
JloMalHer paboThl
7. Pazpen 3. @YyHKLIMM HECKOJbKUX TepeMeH- Pewenne 3agau | OTIK-1
Tema 7 HBIX 6 Ha IpaKkTUYeCcKux 3a-
HATUAX,  [pOBEpKa
JloMatiHe paboThl
8. Pazgen 3. [lpenen QyHKUMM HECKOJIBKUX Pemienne 3agau | OTIK-1
Tema 8 riepeMeHHbIX 6 Ha IMpaKTUYeCKux 3a-
HATUSX,  [pOBEpKa
JloMalHe paboThkl
9. Pazpen 3. HenpepbiBHOCTB byHKIMM Pewenne 3agau | OTIK-1
Tema 9 HeCKO/JIbKUX TIepeMeHHbIX 6 Ha TpaKTUYecKux 3a-
HATUAX,  [pOBEpKa
JIOMalltHe paboThl
10. | Pazgen 4. [TpousBoaHbie U AuddepeHIaNbl Pemenne 3amau | OITK-1
Tema 10 (hyHKIIMM MHOTHX TIePeMEeHHBIX: 6 Ha TMpaKTUYeCKUX 3a-
HATUSX,  [pOBEpKa
JlOMalHer paboThl
11. | Pa3zpen 4. ®opmyina Telinopa Pewenne 3agau | OTIK-1
Tema 11 6 Ha IMpakTUYeCcKux 3a-
HATUAX,  [IpOBepKa
JloMaliHer paboThl
12. | Pazpen 4. JlokanbHbIN 3KCTPEMYM Pewenne 3agau | OTIK-1
Tema 12 Ha NpPaKTUYeCKUX 3a-
6 HATUAX,  [pOBEpKa
JloMaliHe paboThl
13. | Pa3spen 4. HesiBHbIe dyHKIMHN Pewrenne 3agau | OTIK-1
Tema 13 6 Ha MpaKTUYeCKUX 3a-
HATUAX,  IpOBepKa
JIOMatiHer paboThl
14. | Paspen 5. [BoiiHble M N-KpaTHbIe WHTerpa- Pemenve 3agau | OIIK-1
Tewma 14 JIbI 6 Ha MPaKTUYeCKUXx 3a-
HATUSX,  [pOBepKa
JIOMalTHel paboThl
15. [ Paspgen 5. KpuBo/vHelHbIE W TIOBEPXHOCT- 6 Pewenne 3apau | OTIK-1




Tema 15

HbIe MHTerpasibl

Ha MpaKTU4YeCKUX 3a-
HATHUSIX,  TIPOBEpKa
JloMalHe paboThbl

16. | Pazpen 5. WNHurerpanel, 3aBUCALIME OT Ta- Pewienne 3agau | OTIK-1
Tema 16 pameTpa 6 Ha IpaKTUYeCKUx 3a-
HATUAX,  [pOBEpKa
JIOMalltHe paboThl
17. | Pa3gen 6. CX0guMOCTb U CyMMa 4YMC/I0BOTO Pemenne 3amau | OITK-1
Tema 17 psga. Kpurepnii Komm. Heobxo- Ha MpaKTUYeCKUX 3a-
JAMOe  yCJIOBUE  CXOJUMOCTH. HATUSX,  [pOBEpKa
PacxoguMoCTb TrapMOHWUECKOTO JloMalHe paboThkl
pspa. [IpusHaku  CXOJUMOCTH
3HAKOMOJIOKUTETBHBIX PS0B: 9
cpaBHenusi, Komm, [Tamambepa.
WNuTerpanbHeiid npusHak Ko
OO6O0OLIeHHBI  TapMOHUYECKUH
psia. Teopema JleiOHuUIla O CXO-
JAMOCTH 3HaKOIepeMeHHbIX
pSIZIOB.
18. | Pa3pgen 6. @DyHKIUOHA/IbHBIE psAfbl PaBHO- Pemennie 3apmau | OITK-1
Tema 18 MepHasi CXOAMMOCTb U KpUTepuit Ha MpaKTUYeCKUX 3a-
Kouwu. TTousneHHOe WHTErpUpoBa- 9 HATUSAX, TpoBepKa
HUe u  auddepeHLMPOBaHNE JloMallHe paboThkl
(hyHKIIMOHA/IbHBIX PSJIOB.
19. | Pazpen 6. Paguyc cxomumoctu. Teopema Pemienne 3agau | OTIK-1
Tema 19 Abensa. ®opmysa Komwu - Anama- Ha TMpaKTUYeCcKUXx 3a-
pa. IlouneHHOe WHTErpupoBaHHe HATUSX,  [pOBEepKa
u mubdepeHIIDOBaHNE CTereH- 9 JloMariHer paboThl
HBIX psfoB. PasnoxeHue B psf
Teiinopa 371eMeHTapHbIX
¢byHKIMH, 006/1aCTh CXOAUMOCTH.
IIpusiokeHus psifioB.
20. | Pa3gen 6. Pa3noxxenne ¢GyHKIM B TpUTO- Pemienne 3agau | OTIK-1
Tema 20 HOMeTpuueckuii  psap  Dypee. Ha MpaKTUYeCKUX 3a-
Kommnekchnasi ¢opma psga Py- 12 HATUAX,  I[pOBepkKa
pbe, HaxoxjeHue Ko3dduieH- JIOMallHe paboThbl
TOB psifa. Iuterpan ®ypee.
21. | Pa3gen 6. KpuBonuHeliHble M TIOBEPXHOCT- Pewenne 3agau | OTIK-1
Tema 21 Hble WHTerpanbl Mx cBoiicTBa U Ha MPaKTUYeCKUX 3a-
BBIYKCJIEHHE. 9 HATHAX,  [pOBEepKa

JlOMallTHel paboThl

4.3.2 TlepeueHb TeM (BONMPOCOB), BBIHOCMMBIX Ha CAaMOCTOSAITe/IbHOEe M3yueHHe CTyJeHTaMHU B
PaMKax caMOCTOATe/IbHOM PadoThl

Ne Tema Bupg camo- 3agaHue Pexkomengyemasi mu- | KomvuecTtBo
He[ CTOSITE/IbHOU pa- Teparypa 4yacoB
00TBI
Temsr 1-3 Pewienwe 3agau | 30 3agau no | McTOuHMKM U3 43
JoMalHen  pa- | Temam 1-3 OCHOBHOM M [JI0IOJI-
00TBI HUTE/ILHOM JTUTepa-




Temenr1 4-6 Pewienne 3agau | 40 3azau 1Mo | TYpHI [0 TeMe Mpak- 50
floMaliHelt  pa- | Temam 4-6 TUYeCKUX 3aHATHN;
00TBI
Temnl 7-9 Pemenne 3amau | 15 3amay  no Obpasosarenbibie 30
JoMalllHel  pa- | Temam 7-9 pecypcel,  O-CTyIl-
OoThI HbIe I10 JIOTUHY U Ma-
Temnbr 10-13 PEI_LIEHI/IEU 3ajau | 20 3agau 10 DOJIIO, TIPE0CTABIIS- 30
JoMaliHen  pa- | Temam 10-12
60ThI embiM HayuHoit 616-
Temsbl 14-16 | Pemrenne 3agau | 20 3azau 10 | voTekor UT'Y. 30
JoMallHer  pa- | Temam 14-16
00TBI
Temsbl 17-19 | Breayguropnas, | 10 3agau 1o 20
peleHyve 3a7a4y TemaM 17-19
Tembl 20-21 | BHeaygutopHas, | 2 3agaud IO 24
pellieHre 3aa4 Teme 21, riony-
YUTh
KOMILJIEKCHYO
dopmy  psza
Dypbe

4.4. MeToauuyecKHe YKa3aHHsl 10 OPraHU3aI[H¥ CaMOCTOATe/TbHON PaboThI CTY/[eHTOB

s 3aKpensieHusi MaTepurasa, PACCMOTPEHHOIO Ha JIEKLIUAX U MPaKTUYeCKUX 3aHITUSIX, CTYeHTam
TIpe/I/IaraloTCs 3a/lauy Mo M3ydaeMbIM pasfesiaM. OLjeHKa CaMOCTOSITeNIbHOW PabOThl CTY/I€HTOB
TIPOBOJUTCS B BU/le TIPOBEPKHU ZioMalliHel paboThl U yCTHOTO 3ayeTa.

4.5. IlpumepHas TeMaTHKa KypCOBBIX PadoT (MPOEKTOB)

YueOHBIM I/TAaHOM HalMCaHUe KYPCOBBIX paboT (TTPOEKTOB) He MpelyCMOTPEHO.

V. YueOHO-MeToguueCcKOe U MH()OPMAIHOHHOE 00ecreueHne JUCIUITHHBI

a) OCHOBHasi JIuTeparypa

1. ®uxrenronsu, I'M. Kypc auddepenipansHoro u uHTerpassHoro ucurcienus [Teker] : yue6.
I71s CTyA. GU3. U MeXaHWKO-MaTeMaTtuu. crell. By3oB: B 3 1. / I. M. ®uxTeHronsll. - 8-e u3g. - M.
: @usmaraut, 2006 - . - 22 cm.

T.1. - 679 c. : rpad. - And. ykas.: c. 671-679. - ISBN 5-9221-0436-5 : 185.00 p.(97)

2. ®uxtenrosnbl, .M. OCHOBBI MaTeMaTHUeCKOro aHamm3a. B 2-x T1. Tom 1 [D/1eKTPOHHBIHA pe-
cypc]: yuebHuK. — DnekTpoH. gaH. — CII6.: Jlaus, 2015. — 441 c. — Pexxum goctyma: http:/
e.lanbook.com/books/element.php?pll id=65055. HeorpanuueHHbIi JOCTYII.

3. Bateirun, B. B. CO0pHUK 3aiau MO 37eKTPOJUHAMUKEe W CIeliiaTbHOM TeOPUU OTHOCHUTE/TBHO-

ctv [Tekcr] : yueb. mocobue / B. B. barbirun, Y. H. TonTeiruH. - 4-e u3g., nepepab. - CII6. ; M.
; KpacHogap : Jlanb, 2010. - 473 c. - ISBN 978-5-8114-0921-1 (45)

AOMOJ/IHUTE/IbHAA JIUTEPATyPd

1. Hemwuposuu B.I1. COOpHUK 3a/jau ¥ yIIpaXHeHUH 10 Matematuueckomy aHanu3dy / B.I1. demwu-
noBuy. — 14-e uzg.,ucrp. - M. : U3g-so MI'Y, 1998. - 624 c. (51)

2. Tep-KpukopoB A.M. Kypc maTematrueckoro aHanmsa / A.M. Tep-Kpukopos, M.U. [11abyHuH.
— M.: ®usmarnur, 1988.

3. OcHoBbl MaTeMaTHuecKoro aHanu3a [Tekcr]: yueb.as1s cryp.dus.crier.u crier."TIpyuki.MaTema-

TUKa":B 2-X u. / B.A.VnbuH, J.I".I1o3HskK. - M. : ®usmataut. Y.1.-2001. - 648 c. (9)



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

4. OcHOBBI MaTeMaTHUeCKOTo aHanmu3a [Tekcr]: yueb.a1s crya.cdus.crier.n crieil." [Ipuki.MaTema-
ThKa":B 2-X u. / B.A.WnbuH, 3.I.ITo3HsK. - M. : ®usmariut. Y.2. - 2001. - 464 c. (9)

5. PymuH, Y. OcHOBbI MaTeMaTHuecKoro aHamm3a [Tekct] : yue6Hoe mocobue / Y. Pyaun; Ilep. ¢
anr. B.I1. XaBuHa. - 3-e u3g., crep. - CII6. : Jlans, 2002, 2004. - 319 c, 320 c. - ISBN 5-8114-
0443-3 (11)

6. Y. Pymua OcHOBBI MaTeMaTH4eCKoro aHamu3a. M.: Mup, 2002, 2004. (11)

7. Wnbun B.A. Matemarnueckuii ananu3 / B.A. WnbuH, B.A. Cagopanunii, bi1.X. Cenzos. — 1979.
-720 c.

8. Bepmant, A.®. KpaTkuii Kypc MaTeMaTHUeCKOro aHajam3a [DeKTpoHHBINA pecypc] : yueGHOe
rocobue / A.®. bepmanT, U.I'. ApamaHoBuu. — IjieKTpoH. AaH. — CII6. : Jlanb, 2010. — 736
c. — Pexxum poctyna: http://e.lanbook.com/books/element.php?pl1_id=2660 — 3ar. c 3KpaHa.

9. Kaprames, A.Il. Marematuueckuii aHamu3 [D/1eKTpOHHBIN pecypc] : yuebHOe mocobue / A.IL.
Kaprames, B.JI. PoxxaecTBeHCKU. — DjieKTpoH. gaH. — CII6. : Jlans, 2007. — 448 c. —
Pexxum foctymna: http://e.lanbook.com/books/element.php?pll_id=178.

10. Kyuapssues, JI. . Kypc matematuueckoro aHanu3a / JI. . KyapsiBues. - 6-e u3g., ctep. - M. :
Opoda, 2006. T.1 : [duddepeHuyanbHOe W WHTerpasbHOE WMCUYUCAEHUS (YHKLMU OJHOW me-
pemeHHoM. - 2006. - 703 c. - ISBN 5-358-00354-1. (1)

11. Kyapseies, JI. /1. Kypc marematuueckoro aHanu3a / JI. JI. KyapsiBues. - 5-e u3g., nepepab. u
jgor. - M. : [poda, 2004. - T.2 : Paael. JuddepeHianbsHoe U UHTerpaibHOe WCUUCTEHUS
(yHKUMI MHOTMX nepeMeHHBIX. - 2004. - 720 c. - ISBN 5-7107-5003-4 (1)

12. Byznak, 5.M. KpatHble uHTerpassl v pszbl [Tekct]: yueb.as1s cTyz.dus.u ¢hus.-mat.dak.yH-ToB /
B.M. bypak, C.B. ®omuH. - 3-e u3g. - M.: ®usmaraut, 2002. - 511 c.; 22 cm. - ISBN 5-9221-
0300-8 (31)

0) mepruogUUeCcKye U3/IaHus - HET .

B) CIIMCOK aBTOPCKUX METOJUYECKUX Pa3paboTOK - HeT.

r) 6a3bl JAHHBIX, MH()OPMAIMOHHO-CIIPABOYHbIE M MIOMCKOBbIE CHCTeMbI
http://library.isu.ru/ - Hayunasi 6ubsoreka UT'Y;

OO6pa3oBaresibHbIe PeCYPCHI, JOCTYITHBIE TI0 JIOTUHY M TIAapOJIt0, MpejocTaB/sieMbiM HayuHot
bubsnmorekoit UT'Y:

https://isu.bibliotech.ru/ - U3 «bubmoTex»;
http://e.lanbook.com - 3bC «M3aaTenbCTBO «JlaHb;
http://rucont.ru - 36C «PyKOHT» - MeXXOTpacjieBasi Hay4yHasi Oub/MoTeka, coziepyKaitiast Ory-
(poBaHHbIE KHUTH, TIePUOIUUeCKre U3/IaHUsI U OT/e/bHbie CTaThbH 10 BCEM OTPAC/IsIM 3Ha-
HUM, a TaKXKe ay/Iuo0-, BU/Ie0-, My/IbTUMeIa COMT U MHOTOE JIPYTOE;
http://ibooks.ru/ - 3BC «ANOYKC»- UHTEpHET peCcypchbl B CBOOOJHOM JIOCTYTIE;

VI. MaTepuaibHO-TEXHUUECKOe 00ecrieueHHue AUCIUTTHHBI

[y mpoBeieHNst 3aHSATUM JIEKLJUOHHOTO THUIA B KaueCcTBe /eMOHCTPAI[MOHHOTO 000PYZOBaHUs
WCTIO/IB3YeTCs MeJioBasi /lIocka. HarmsgHocte obecrieunBaeTcsi IyTeM W300pa)keHHWsI CXeM,
JuarpamMm U ¢GopMyJi C TIOMOIIbI0 Mefa. VMcrnob3oBaHue 17100a/bHOM KOMITBIOTEPHOH CeTH IT03BO-
nsieT 00ecreunTb JOCTYMHOCTh VIHTepHeT-pecypCcoB U pean30BaTh CaMOCTOSITE/IbHYIO paboTy CTy-
JeHToB. Ha NeKiysx MOTYT MCI0/Tb30BaThCsl MYJIbTUMEeUHbIE CPe/ICTBA: MPOEKTOp, TepeHOCHOH
9KpaH, HOyTOYK. Ha (hakysibTeTe UMeeTCs KOMITbIOTEPU3UPOBAHHAS ayAUTOPHS, TpeJHa3HauUeHHast
JJIsl CAMOCTOSITe/IbHOM PabOThI, C HEOTPAaHUUEHHBIM JOCTYTIOM B MIHTepHeT.

Marepuasbl: yueOHO-MeTOMUECKHe MTOCOOHs], KOHTPOJIbHBIE 3a/IaHuUs JIJIS1 ayZIUTOPHON U CaMO-
CTOSITe/TbHOM pabOThI CTY/I€HTOB.


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

VII. O6pa3oBare/ibHbIe TEXHO/IOTHH:

3ajaun U310XKeHUs U U3yUueHUs AUCLIMILIMHBI Peain3yoTcs B C/IeAyoLuX (GopMax JesiTeNbHO-

CTH:

JIeKIUY, HalleJieHHbIe Ha TIoydeHre HeoOXxoAuMon uHhopMalivy, U ee WCTIoIb30BaHUe TIpU

pelieHKH MpakKTUYeCKUX 3a/iay;

MpaKTHU4YeCKKWe 3aHATHSA, HallpaB/JI€HHbIE Ha dKTUBH3dIHIO T03HaBaTe/IbHOM AedaTeJIbHOCTH
CTYyAE€HTOB U HpI/IOGPETeHI/IH HWIMH HABBIKOB pelleHHs MMPaKTUYeCKUX U HpO6J’I€MHbIX 3a/ia4;

KOHCYJ/IbTAlIMU —eXXeHe1e/IbHO /1A BCeX >Xe/Ial0uX CTYI€HTOB;

CaMOCTOATe/IbHAadA BHeayIMUTOPHAsA pa60Ta HallpaBJ/IeHa Ha HPI/IO6PETEHI/IE HaBBIKOB CaMOCTO-

ATE/JIBHOI'O peleHurs 3da/a4 1o AUCHUIT/IMHE;

TeKYH_[Hﬁ KOHTPOJIb 3a [OedATe/JbHOCTbIO CTYAEHTOB OCYLIECTB/IAETCA Ha JIGKIMOHHBIX H
MPAKTUYECKUX 3dHATUAX B XO[€ CAMOCTOATE/IbHOI'O peIleHrs 3a4d4, B TOM UUC/ie Y JOCKH.

VIII. OneHouHble MaTepHasbl AJiA TeKyIero KOHTPOJ/Isl U NPOMe)XXyTOYHO! aTTecTaliu

q)OH,E[ OLIEHOYHBIX CpPe/iCTB ITpe/iCTaB/IEH B IPUJ/IO’KEHHWH.

8.1. OueHouHbIe Cpe/iCTBA /ISl BXO/JHOT'0 KOHTPOJIsA (KOHTPOJ/IbHasA padoTa)

O op ' da-9a”l  a-4+3a'| _
) Pemwts ypaBHeHue: VR VeI VR Vel
, sin 2« —tg &

) /[lokasaTh TOX/eCTBO: 1+ cos2cr

3) PelmTh HEPABEHCTBO: 2X +3 =4x

4) Tloctpouth rpadvK GQyHKUUN: Y = 1
X -

5) Peumrts ypaBHeHue: Sin3x - 7sin x =0

6) INoctpouts rpaduk GyHKIMM: ¥ =2~ 1- x

X(x+y+1)=7

7) PelnTh CUCTEMY YPaBHEHHM: y(X t y + Z) =14

Z(X+y+z) =28

8.2. OrjeHouyHbIe CpeCTBA TEKYLero KOHTPOJIA.

No Bup koHTpONS KonTtposnvipyemsle TeMbl KomnereHuyy,
m (pa3zensi) KOMITOHEHTBI KOTOPBIX
n KOHTPO/IMPYHOTCS

1, X0/1/10KBUYM Tempbr 1 -4 OIIK-1

2, KoHTpoJibHasA paboTa 1 Tema 5 OIlK-1

3\ KOHTpO/IbHasi paboTa 2 Tewmbl 6 - 13 OIIK-1

4, KoHTpO/BHas pabora 3 Tembr 14-16 OITK-1




5. [TpoBepka pelieHuit 3a7a4 Tema 17 OIIK-1

6, koHTponbHast pabota 4, mpoBepka | Tema 18 OITK-1
pelleHu 3a,au

7. kKoHTpONbHast pabora 5, mpoBepka | Tema 19 OIIK-1
pellleHHi 3a7ia4, cobecesioBaHUe TI0
Teme

8. nmpoBepka peliieHui 3a7a4 Tema 18 OIlK-1

9. KoHTpo/bHast pabota 6, mpoBepka | Tema 21 OIlK-1
pelleHn 3a,au

Bomnpocs! ais KosutokBuyma Nel:

1. OnemeHThl Teopur MHOXKecTB (MHOKeCTBa, Orepalui HaJi MHO)KeCTBaMH, anrebpa MHOXKECTB,
Orobpaxenue. KoHeuHble 1 OecKOHeUHble MHOXKECTBA, MOIIHOCTh MHOXXeCTBa). BerecTBeH-
Hble UMC/la U MX CBOMCTBA (Mpe/CTaB/ieHre X ApoOsmH, Teopema [lefekuHa, apudmeTHue-
CKHe [IeHCTBUS)

2. TlocnenoBaTe/bHOCTH BelleCTBEHHBIX YMCesl, apuMeTUuUecKre orepaliuy Haj, roc/ie[joBaTe/b-
HOCTSIMHU.

3. OrpaHuueHHble, HeOTpaHWUYeHHbIe, OECKOHEUHO Masbie, 6eCKOHeUHO 0OJIbIIMe ToC/eloBaTe Nb-
HocTu. CBOMCTBa O@CKOHEUHO MaJsibIX TIOC/Ie0BaTeIbHOCTeH

4. Cxopsumecs moc/iae0BaTeJIbHOCTU M UX cBokcTBa. OnipeienieHys mnpeziena rnocjiefoBaTenbHo-
cTeu

5. MoHOTOHHbIE M0C/Ie/J0BaTe/IbHOCTH, TeOpeMa O MpeZiesie MOHOTOHHOW M OTPaHUUeHHOMW Tocie-
Jl0BaTe/IbHOCTH, TIPUMepbI TI0C/1e[J0BaTe/IbHOCTEH C TAKUMU CBOMCTBaMH.

6. IlpenenbHas Touka. BepxHuii (HWKHUI) TIpejiesl Moc/iefoBaTelbHOCTA. TeopeMa bosbljaHo —
Beliepwrpacca

7. Kputepuii Koim cXxoAMMOCTH T10C/Ie/I0BaTe/TbHOCTH

8. Onpepenenus nipefena ¢pyHkuui mo [eiiHe v o Koim. DKBUBaeHTHOCTh OTpe/ie/ieHui

9. Apudmernyeckue JeiicTBUs C npefenamu. [IBa 3ameuaTenbHbIX nipefiena. Kpurtepuii Ko cy-
111eCTBOBaHUS Tipe/iesia PyHKLUU.

10. BeckoHeuHo Masnble U OeckoHeuHO Oosbive ¢GyHKIMA. CpaBHeHHe OeCKOHEUHO MaslbIX
(byHKLMHI.

11. TToHsATHE HeMpepbIBHOCTH (PYHKUMH. ApudMeTUUeCcKHe Oorepalyy C HerpepbIBHbIMUA (DYHKLIM-
sMu. CBOWCTBAa MOHOTOHHBIX (DYHKI[WH, HEMPEPLIBHOCTb 00pPaTHOM (DYHKITHH.

12. CpoticTBa 3/1eMeHTapHbIX QyHKIMH. Touku pa3pbiBa PYHKLUMN U UX K/lacCU(pUKaLUSI.

13. Teopema BonbijaHo-Komm I (mpoxoxkeHue HerpepbiBHOW (YHKI[MM uepe3 HyJb). Teopema
Bosbijado - Komm II (mpoxoykieHue HerpepbiBHOW (DYHKIMU depe3 yit000e TIPOMEKYTOUHOe
3HaueHue).

14. Teopema Beiiepmirpacca I (orpaHrueHHOCTh HelpepbiBHOW (YHKIMM Ha cermeHTe). Teopema

Betiepiirpacca II (focTrxeHre HerpepbIBHOM (DYHKIIMM CBOMX TOUHBIX rpaHeit).

PaBHOMepHas HeTnlpepbIBHOCTh (YHKIMU, TeopeMa KaHTopa.

[Mousitne mpousBogHOM. [ToHsiTve guddepeHpyeMocTd QyHKLUMH, AuddepeHLIMpyeMOoCTb U

HerpepbIBHOCTh. [loHsiTve auddepeHiana, reomerpudeckuii cMmbica. [duddepeHiyipoBaHye

CJIOXKHOM ¥ 00paTHON (QYyHKIIHH.

17. TIpou3sBo/Hble U AuddepeHIrabl BLICIINX TTOPSIIKOB.

18. Jlemma [lap6y (Bo3pactanue (yObiBaHue) dyHKIMH), Teopema ®@epma (JI0KaIbHBIN 3KCTPEMYM).
Teopema Ponisi (0 Hysie IPOM3BOAHOM).

19. ®opmysia KOHeuHbIX TipupaiieHuii (dbopmyna Jlarpamka). O6o6ieHHass GhopMyIa KOHEUHBIX
nipupaiteHyii (popmyna Komm).

20. PackpeiTHe HeornpeeneHHOCTel (ripaBuo Jlonurtaris).

21. ®opmyna Teiinopa.

15
16




22. NccnepoBanue rpaduka ¢yHkuui. OTbICKaHMe CTalMOHapHBIX TOYeK. BbIMykaocTh rpaduka
¢yskumu. Touku nieperu6a. [ToctpoeHue rpaduka QyHKIUN.

JleMOHCTPALMOHHBII BapUAHT KOHTPOIbHOM padoThl Nel
BbIunc/inTh UHTErpassbl:

x? xX+3
dx
L[ a2 07
2x
3. € dx 4. fxe2de
e” +1

x-1 X

d
S e 9™ 8 e s ™

7. fsin2 2 xdx 8. J"ln4 X dx
X

2 5
9. J(SX +33/V2X “Lax 10, fin(Bx +2)dx
X

JleMOHCTPaLMOHHBII BapHAHT KOHTPO/IbHOM padoThl Ne2

Broiunciuts HWHTErpa’sbI:
In2

B d . ,
xe “dx —— [Isin x“dx
1. Of 2. — Of
ax —
. X
3. éﬂs1r1x‘dx 4. 1'X2
UccnepgoBaTh CXOAUMOCTE UHTETPAsOB
2 2
dx X
—_ dx
> Jlnx Ovrx2 -4

7. d’u;u =In(x + y)

8. x* +2xy- y®> =1L;naiimu y', y
Y

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

10. u =x"+y* +z° +2x+4y- 62

JleMOHCTpPaLMOHHBIN BAPUAHT KOHTPO/IbHOM PadoThl Ne3

1. Beruncmutes ['(X), ecmn f(x) = f(SX+y) tg ydy

o

2. B unrerpane [dx [dy [f(x,y,2)dz nepeiity K clefytoLe cCTeMe KOOpAMHAT:
0 0 0

x =arsin® #cos’ ¢
y =brsin’ #sin® ¢

z =crcos’ 0

2
3. BEIUMC/IUTS: Z[f(x *2y)dxdy e Q:y=x 6y =x,x =3

51

2 5
4. BbIUMCIUTS: fsins tcos? tdt

27

BbIunc/iuTh KPUBOJIMHENHBIE UHTErPaJIbl:



5. ~[(2x +y)dl
rae 1. — KOHTYp TpeyrojbHUKa noctpoeHHoro Ha Toukax O (0;0), A (0;-1), B (1;0)
6. Lf(x' W+ (x+)'dy pre T, _ nomanas OAB: O (0;0), A (2;0), B (4:2)

2.5)
7. f(XZ - 2xy° +3)dx+(y’ - 2x°y +3)dy

(L)

8. HaiiTu 06beM Tejia, OrpaHMUeHHOT'0 MIOBEPXHOCTAMU: X +y* =9z, z =9

JIeMOHCTPAIHOHHBIH BapUAHT KOHTPOJ/IbHOM padoThl Ned

3agauu u3 cobopHuka [emuzoBuu b.I1. COOpHUMK 3a7au M YIpa)KHEHWH MO MaTeMaThyecKoMy
aHamsy / B.I1. lemupoBuu. — 14-e uspg. ucmp. - M. : U3g-so MI'Y, 1998. - 624 c:

NeNe 2548, 2554, 2560, 2568, 2573

JIeMOHCTpAMOHHBIH BapHAHT KOHTPOJIbHOH padoThl Ne5

3ajaun u3 cobopuuka emugoruu b.I1. COOpHMK 3aZiau ¥ YIPa)KHEHHN TI0 MaTeMaTUUeCKOMY
aHanuzy / B.I1. JemupoBuu. — 14-e uzp. ucrp. - M. : U3a-so MI'Y, 1998. - 624 c]:

NelNe 2619, 2662, 2664, 2666.1, 2677

JIeMOHCTPALMOHHBIA BAPHAHT KOHTPOJIbHOH padoThl Ne6

1. U3BeCTHO, 4TO /15t BCEX CXOZSIIUXCS YHC/IOBBIX PA0B >, 4, BBIIONHSETCS YCIOBHE

a,— 0 mpu n— 0. Kakoii U3 HWKENpPUBEJEHHBIX PS/IOB SBJSIETCS PACXOASIIIAMCS?

n 2
A. ZZ” B. Z%

C. Z% D. Zni

n n

n
2. [loka3aTh CXOJUMOCTh psifia E o C MOMOIIIBI0 Tipu3HakKa [lanambepa, B KOTOPOM UCC/IelyeTCs]

o,y

o

rpeien " . Pemenue 3amucars.
3. ®yHKIMOHAIbHBIE Psi/ibl MOYKHO MOY/IEHHO MHTEPUPOBATh €C/IM OHU
A. cxopaTcs B. paBHOMepHO CXO[ATCS
C. abCoIOTHO CXOASATCS D. ycnoBHO cxogsTcst

4. ®dopmyna Komu-Azamapa /s pajuyca CXOAUMOCTH CTEIeHHOTo psijia Z, ¢, X" umeer BUj

v Cy et

1 .
5. Haiitu pasiyc cX0JUMOCTH PsAfia Z 2—nX . Pemienue 3anmcars.

6. 3armmmmre OYKBBI, COOTBETCTBYIOIIVE MMPABUIBHBIM (hOpMYIMPOBKaM TeopeM ["aycca u CToKca co-
OTBETCTBEHHO.



A

ds

div
Adv= [[
5

]

A.
B.
A A
di dv= U Ad3
rot s
[ Adse i
e i
C.
D.

3agaun u3 coopHuka [demugoBuu B.I1. COOpHUK 3a/jau M yNpa)kHEHWM 10 MaTeMaTUYecKoMy
aHaymu3y / B.I1. JemupoBuu. — 14-e usg.ucrp. - M. : 3g-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

8.3. O1eHouHBbIe CpeACTBa /ISl MPOMEXYTOYHOM aTTeCTaL|M.

No Bup xoHTpONS KonTponupyemblie TeMbl (pasze- KommnereHnumy,
m\It JTbI) KOMIIOHEHTBI KOTOPbIX
KOHTPOJIUPYIOTCS
1.| sk3ameH (I cemecTp) Tembr 1 -5 OIIK-1
2.| sk3ameH (II cemecTp) Temn1 6 -16 OIIK-1
3.| sk3ameH (III cemecTp) Temnr 17 -21 OIlK-1

IIpumepHbIN NepeyeHb BONPOCOB K 3K3aMeHy 3a I cemecTp

1. OnemeHTbI TeopuM MHOXKeCTB (MHO>KeCTBa, OTepal[ii Haji MHOXKECTBaMH, anrebpa MHOXECTB,
OTtobpakenune. KoHeuHble U 6eCKOHeUHble MHOXXECTBA, MOIIHOCTb MHOXKeCTBa). BelrecTBeH-
HbIe UMC/la U UX CBOWCTBa (TIpeAcTaBieHue ux Apobsmu, Teopema [lemekuHza, apudmeTuye-

CKUe JIeHiCTBUS)

HOC]IE,ELOB&TE]ILHOCTI/I BellleCTBEHHbIX 4YHCeJl, apI/Id)METI/IIJECKI/Ie ornepanyuy Haj rnocjiegoBaTe/ib-

HOCTSAMM.

OrpaHyUYeHHbIe, HeOTPaHUUEHHbIe, OECKOHEUHO MaJsible, 0ECKOHEUHO OOJIbIIINe TI0C/Ie/[0BATe b~
HocTH. CBOIiCTBa OECKOHEUHO MaJIbIX MOC/Ie10BaTe/TbHOCTEM
Cxofsiuecs Mocae[oBaTe/IbHOCTU U UX CBOMCTBa. OnpefiesieHusi Tipefiesia ToC/el0BaTebHO-

cren




5. MOHOTOHHBIe TI0C/Ie/J0BaTeIbHOCTH, TeOpeMa O Ipejiesie MOHOTOHHOW U OrpaHUuYeHHOM Ioc/ie-
Jl0BaTe/IbHOCTH, PYMepbI TT0C/Iel0BaTeIbHOCTEM C TAKUMH CBOMCTBaMHM.

6. IlpemenbHas Touka. BepxHuil (HWKHUW) Tpefen moc/jefoBaTesbHOCTA. Teopema bosbljaHo —
Beiiepitpacca

7. Kpurepuir Komm cxoguMoCTH Noc/1e,0BaTe/IbHOCTH

8. Ormpepenenus npegena GyHKuUM 110 ['eliHe 1 110 Ko, DKBUBa/IeHTHOCTb OTpe/ie/ieHri

9. Apudmernueckre [eicTBUSA C npesienaMu. [IBa 3ameuaTesibHbIX nipeena. Kpurepuii Ko cy-
11leCTBOBaHUS Tpejiena (PyHKLUH.

10. Beckoneuno Masnble U OeckoHeuHOo Oosbie ¢yHKIMHA. CpaBHeHHe OeCKOHEUHO MasbIX
GyHKLMH.

11. TToHsiTHe HempepbIBHOCTH (GYHKLUMU. AprMeTHUyecKre Oorepaljii C HelpepbIBHbIMU (DyHKLIU-
ssMy. CBOMCTBAa MOHOTOHHBIX (DYHKI[M, HEMPepbIBHOCTb 006paTHOM (QyHKIIUH.

12. CpoiicTBa 3/1eMeHTapHbIX (PYHKLMI. TOUKM pa3pbiBa (QYHKLMI U UX KacCUpUKaLus.

13. Teopema bosbliaHo-Komm 1 (mpoxoskjeHue HempephIBHOM (PYHKI[MK udepe3 HyJb). TeopeMa
Bosbrjano - Komm II (mpoxoykieHue HenpepbiBHOW (DYHKIMU depe3 j000e TIPOMEKYTOUHOe
3HaueHue).

14. Teopema Beliepmirpacca I (orpaHuueHHOCTb HenpepbIBHOM (PYHKLMM Ha cermeHTe). Teopema
Beliepwirpacca II (gocTmxeHre HenpepbIBHOM (DyHKL[MM CBOUX TOUYHBIX FPaHel).

15. PaBHOMepHas HelpepbIBHOCTh (YHKLIMY, Teopema KaHTopa.

16. [Tonsatue npousBogHoM. [loHsTHe auddepeHpyeMOCcTH (YHKIMH, AUPHepeHLpyeMOCTb 1
HerpepbIBHOCTb. [loHsATHe auddepeHirana, reomerpuueckuii cmeica. duddepeHipoBanue
CJIO’KHOW ¥ 06paTHOM (DyHKITUA.

17. TTpousBogHble U AudQepeHLIabl BbICIIAX TOPSAKOB.

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

19. ®opmysia KoHeuHbIX TpupaieHnii (popmyna Jlarpamka). O6o61eHHass Gopmysia KOHEUHBIX
npupatienuii (popmysa Koim).

20. PackpbiTHe HeonpeesnieHHOCTel (TipaBusa Jlonurass).

21. ®opmyna Tennopa.

22. VccnepoBanve rpagvka (QyHKuud. OTbICKaHHWe CTaljMOHapHbIX TOYeK. BhIMykiocTh rpaduka
¢yukuun. Touku nepernba. IToctpoenne rpadvika GyHKIMH.

23. INoHsATHE TepBOOOpa3HOl HYHKLIMY.

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

25. OCHOBHBIe MeTO/ZIbl UHTErpyupoBaHusl IHTerprupoBaHue paliioOHaIbHOM (QYHKLUH.

26. OCHOBHbIE MeTO/Ibl UHTerprpoBaHusl VIHTerpyupoBaHre uppalioHaIbHbIX BbIpaXKEHUH.

27. OnpepeneHHbll HTerpan PruMana: onpeziesieHue WHTerpasna, UHTerpupyemMoCThb

28. Cymmbl []apOy 1 UX CBOMCTBA.

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

30. CBolicTBa oripe/ie/ieHHOr0 UHTerpara.

31. TeopeMsl 0 cpeiHeM, OLIEHKU UHTErpajioB.

32. OnpepenieHHbIM MHTErpas Kak (yHKLIMS BEpXHero rnpegera.

33. ®opmyna HetotoHa-JleitbHuMIa.

34. Nnterpan Ctuntbeca

JleMOHCTpaIMOHHBIN BapHaHT 3K3aMeHal[MOHHOro 6ueTa K 3a I cemecTp
X’ - 3x+2

1) ITocTpouts rpaduk cnegyroiei GyHKIUU: y =In T 1
X"+

3
2) Bbiunciuth HeoripeZie/ieHHbIN UHTerpaJt: J‘XE 1n x dx



3) Cxopsiiyecs ToceoBaTe/IbHOCTH U UX CBoMcTBa. OmpejiesieHus: mpejiesia Moc/jaefoBaTe/IbHO-
cTen

IIpumMepHbIii epeyeHb BONMPOCOB K 3k3aMeHy 3a II cemectp

1. HecoGcTBeHHbIe MHTeTPasIbl, IOHSATHE TJIABHOTO 3HAUEHMSI.

2. TIpu3Haku CXOAMMOCTH HeCOOCTBEHHBIX MHTerpasioB. [Ipr3Hak cpaBHeHusi. [Ipu3Hak Jupuxiie-
Aberns.

3. n- MepHOoe apudmeTHyeckoe (3BK/IMI0BO) MPOCTPaHCTBO. MHOXKeCTBa TOUEK 3BKJIMZOBA MPO-
CTpaHCTBa (OTKPBITBIA Y 3aMKHYTBIM I11apbl, BHyTPEHHUE U BHELIHWe TOUKH, IIOHATHE £-OKPeCTHO-
CTH).

4. Tlonarue ¢GYyHKUMI HECKOJBKHMX TiepeMeHHbIX. O6sacTe ompezesneHuss U 0071acTh 3HaueHUMN
(byHKL[MM HECKOJIbKUX TlepeMeHHbIX.

5. Ilpezen pyHKIMM HECKOJBKUX NepeMeHHBbIX.

6. IlocnenoBaTenbHOCTh TOUEK N-MepHOro npocTpaHcTBa. Teopema bosbriaHo-Beliepiurpacca.

7. llonATre npesiesa ¥ NOBTOPHBIX IpefiesioB. TeopeMa O paBeHCTBe JBOMHOIO U MOBTOPHBIX Ipe-
JleJI0B B Cilyvae (DyHKLIMY IBYX lepeMeHHbIX.

8. HemnpepbIBHOCTb (PYHKLMM HECKOTbKUX IepeMeHHbIX. OCHOBHbIe CBOMCTBAa HeIpPepbIBHBIX
(yHKL[MI MHOTMX NlepeMeHHbIX. AprudMeTHyecKue onepaly C HelmpepbIBHBIMU (DYHKLIUSIMU.

9. Teopema 006 yCTONUMBOCTH 3HaKa HeNPEPLIBHOU (DYHKIIH.

10. TeopeMa 0 TIPOXO’K/JIeHUH HelpephIBHOM (PyHKLMK yepe3 M000e MPOMeKyTOUHOe 3HaueHue.

11. OrpaHnueHHOCTb (DYHKLMHY, HEIIPepbIBHOM Ha 3aMKHYTOM OTPaHHYeHHOM MHOJKEeCTBe.

12. JocTrkeHne (QyHKLMeW, HeNPepbIBHOM Ha 3aMKHYTOM OTPaHUUYE€HHOM MHOXXECTBE CBOWX TOY-
HBIX TPaHeu.

13. TToHsiTMe paBHOMEPHOU HerpepbIBHOCTH (hyHKIMK. Teopema KaHTtopa.

14. TTpousBozHble U JuddepeHabl GYHKLMNA MHOTUX [TepeMeHHbIX.

15. TToHsiTME YaCcTHOW NPOM3BOAHON (DYHKLIMY HECKOJIbKUX TlepeMEeHHbIX.

16. IuddepeHLiipyeMoCTb PYHKLMM MHOTHX TlepeMeHHBbIX.

17. T'eoMeTpuuecKuid CMbIC/ yCI0BUS JudepeHIMpyeMoCTH QYHKLMU IBYX [TepeMeHHbIX.

18. Iuddepenuyan GyHKIMY MHOTUX [lepeMEHHBIX.

19. Teopema iinepa 06 0JHOPOAHBIX QYHKI[USIX.

20. MluBapuaHTHOCTh (popMbI NepBoro AuddepenLyana.

21. IIpou3BoHas o Hampas/eHuto. ['paiveHT.

22. TIpou3BogHble U AuddepeHLanbl BHICILINX MOPSIKOB.

23. Teopema 0 paBeHCTBe CMeLIaHHbIX TTPOU3BO/IHBIX.

24. ®opmyna Tennopa.

25. TlonsiTue sxcTpemyMa. Heobxoaumeble ycioBus. JlocTaTouHble yCI0BUs SKCcTpemyMa. KpuTepuii
CubBecTpa.

26. HesiBHbIe @yHKIMU. TeopeMa o CyljecTBOBaHUU U JudPepeHLIMpyeMOCTU HesIBHON (yHKLIUU.
27. TloHsTHe 3aBUCMMOCTU (PYHKLMA. JlocTaTOUHble YCI0BUSI He3aBUCUMOCTH (DYHKLMIA.

28. OyHKIMOHA/IbHBIE OTpe/le/IUTe/M U UX CBOWCTBA.

29. Y 10BHBIM 3KCTpeMyM. MeToz Heonpe/ie/leHHbIX MHOKUTeser Jlarpanska.

30. OmnpeienieHye U yCIOBUSI Cyl[eCTBOBAHUS IBOMHOIO UHTErpaia.

31. OnpesienieHrie ABOMHOTO MHTETPasIa Jyisl IPSIMOYTO/IbHOM 0bsactu. CBoiicTBa cymm [lap0Oy.

32. Oripe/ie/ieHre U yCIOBUSI CYIIleCTBOBAaHMs ABOMHOTO MHTerpasia B POU3BO/IbHOM 00/1acTy.

33. OcHOBHBIE CBOWCTBA ABOWHOIO UHTerpaa.

34. CBefieHue IBOMHOIO UHTErpasa K IOBTOPHOMY.

35. 3aMeHa nepeMeHHBIX B IBOMHOM HHTerpase. [Ipeobpa3oBaHue 3/eMeHTa IUIOMIAAN U SKOOUaH.
36. TpoiiHble 1 n-KpaTHbIE UHTerpajibl. 3aMeHa NlepeMeHHbIX /1l N-KpaTHOr0 WHTerpasa.

37. Boiuncienve 065eMOB N-MepPHBIX TeJl.

38. KpaTHble HecOOCTBeHHbIe UHTerpasbl.



39. OpueHTanys NpoCTpaHCTBaA.

40. KprBonMHeliHble UHTerpasbl IePBOro poja.

41. KprBo/MHelHbIe HHTerpabl BTOPOro poJa.

42. ®opmyna ['puna.

43. YcnoBus He3aBUCUMOCTH KPUBOJIMHEMHOI'O MHTErpasa BTOPOro pojia OT IyTU UHTerpUPOBaHUSI.
44. IToBepXHOCTHbIe UHTerpasibl IEPBOrO POZa.

45. IToBepXHOCTHBIE UHTErpasibl BTOPOIrO Poja.

46. PaBHOMepHOe 10 O/IHOM MepeMeHHOW CcTpemsieHue (YHKLMU [IByX MepeMeHHbIX K Mpefieny 1o
[ pyrOy IlepeMeHHOM.

47. CBoliCTBa MHTerpasa, 3aBUcsLLero ot napamerpa. Ciayuaii, Korza rpeie/sbl MHTETPUPOBaHUs 3a-
BUCAT OT IlapaMmeTpa.

48. HecoGcTBeHHbIe MHTerpasbl, 3aBUCSIIME OT Tlapamerpa. [Ipu3Haku BeiiepiuTpacca u dupuxie-
Aberns.

49. IIpyMeHeHre TeOpUU MHTErpasioB, 3aBUCALIMX OT IapaMmeTpa, K BbIYMC/IIEHUI0 HeKOTOPBIX He-
COOCTBEHHBIX MHTETPAJIOB.

JleMOHCTpAMOHHBIM BapHAHT 3K3aMeHalMOHHOro 0utera 3a I1 cemecTp

1) Tlepexops K MOJSIPHBIM KOOP/IMHATaM, BBIYMC/TUTD UHTErpast:

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

2) TIpeob p% 0’z (x2 + y2) O’z + X OZZ+ (’}z+xé’z =0
€e00pa30BaTh BhIpaKeHUe 5~ 5 — - BBeast HO-

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

3) [IpousBojHas no 3alaHHOMY HaripaBieHut0. ['pagyeHT. CBs3b rpajjeHTa ¢ IPOU3BOAHOMU MO
3a/]JaHHOMY HarpaB/eHUIO.

IIpuMepHbIN NIepeueHb BONPOCOB K 3K3ameHy 3a III cemecTp
CX0MMOCTb ¥ CyMMa YMCJIOBOI'O psijja
Kpurepuii Ko
Heobxomumoe ycioBre CX0[UMOCTH
PacxogumocTs rapMOHUUYECKOT0 psjia
[Tpr3HAKK CXOAMMOCTH 3HAKOTIOIOKUTE/IbHBIX PsiioB: cpaBHeHwMs, Ko, [Tanambepa
[lokasaTenbCTBO TeopeMbl O TOM, uTo npu3HaK Koiu cunbHee npusHaka [lanambepa
VHTerpanbHbIi py3Hak Ko
O060011[eHHBIN TAPMOHUYECKUH Psif
Teopema JleiibHMIIa 0 CXOAMMOCTH 3HAKOTIEDEMEHHBIX PSZIOB
. ABCcomoTHAas 1 YCJIOBHAs! CXOAUMOCTb

L ONUO WD R

_ =
_ O

. ®opmynupoBska Teopemsbl Pumana

. ODyHKLIMOHA/IbHBIE PsAJbI

. PaBHOMepHast cxoaumocTs U Kputepuii Korim
. [Ipu3nak Beitepiutpacca

. Teopembl 0 mpefensHOM Tepexoje (HeNpepbIBHOCTH), MMOWIEHHOM WHTErPUPOBAaHUM U
mvddepeHLIMPOBaHUN (PYHKI[MOHA/IbHBIX PSI/IOB
16. CrenieHHble psiAbl

el
Ul A WN

17. Paguyc cxoaumMoCTH



18.
19.

20.

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

27.

®opmysa Ko - Anamapa
PaBHOMepHasi CXOZMMOCTb UM HENpPepbIBHOCTb CYMMBl CTeNIEHHOrO psifia, IIO4Y/IeHHOe
MHTerprupoBaHue U A depeHLpOBaHNe

HocraTouHoe ycOBHe pPa3/oXUMOCTH (YHKIUI B CTelleHHble pSbl, pa3/io’keHue B psifi
Teitiopa s1eMeHTapHbIX (QYHKIHH, 00/1aCTh CXOAMMOCTH

Paznoyxenue GyHKLMM B TPUTOHOMeTpUUeCKui psif @ypbe

KommnekcHas opma psizia Pypbe, HaxoxxaeHre K03 ULeHTOB psiia

[Tpumep: pa3okeHue MUI000pa3Hoi GyHKIMU B psij Dypbe

[IpenenbHbIv iepexo oT psiga Pypee K uHTerpany @ypee

[Tpeobpa3oBanue Pypre 711 TPOU3BOJHON

[ToBepxHOCTHBIE WHTerpasbl. VX cBoiicTBa M BbluucieHWe. Teopembl ['aycca u CTOKca B
BEKTOpPHOM ¢opme.

l'eomeTprueckie ¥ MexaHUUeCKHe TPUIOKEHUS] KPUBOJIMHEWHBIX W ITOBEPXHOCTHBIX
VIHTerpaJioB.

IIpumepsl 3ajaHui K 3K3ameny 3a III cemectp

3amaun u3 coopHuka demugouu b.I1. COOpHUK 3afau U YNpaKHEHWH I10 MaTeMaTHUYeCKOMY
aHamu3y / B.I1. lemupoBuu. — 14-e uspa.,ucrp. - M. : 3n-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

Pa3paboTuuxu:
,/'l/ & /’ . 3
W ¢ cr.Ipen. kadeapel TeopeTHIecKOr HU3UKH U.A. Tlopraackas
A IOLEHT Kadeaphl TEOPETUUECKON DHU3UKH H.B. Uneun
'\ \¥ 1
2l o1eHT Kadenprl TeopeTnieckoit GU3NKH b.B. ManrazeeB

IIporpaMmMa cocTaB/ieHa B COOTBeTCTBHM C TpeboBanusiMu ®I'OC BO mo Harpap/ieHHIO

noArotroBku 03.03.02 dusuka.

[Tporpamma paccMoTpeHa Ha 3acefaHuM Kadeapel TeopeTrdeckor husuku «03» mapra 2022 r.
[TpoTokoa Ne 6

W.o. 3aB. Kadeapoii - 7 —CB. Jlosuos

HacTosmass mporpaMmMa He MOXKET ObITh BOCIpPOH3BeJdeHAa HHM B Kakoi ¢opme 0e3

Npe/iBapuTe/ILHOI0 MUCEMEHHOT0 pa3penieHus Kadeapbl-pa3padoTuynKa NporpaMMal.
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