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Peuensusi
Ha pabo4yro mporpamMMy o JUCLUIUIMHE
«MaTtemaTHUyecKHii aHAIN3»
o HanpasieHuio nmoarorosku 03.03.02 Ousmuka,
OYHO# (hopMBI 00yUEHHSI.
CocraBurens padoueit mporpaMmel:
joueHT kad. teopun pyakiuid GPI'BOY BO «KyoI'Y» Spemenko JI.A.

Pa6oyasi mporpaMma ogHocThIo cooTBeTcTBYeT Tpebopanusam GI'OC BO
o HarpasieHuo moarotoBku 03.03.02 Ouzuka (ypoBeHb OakanaBpuata).

Bce ocHOBHBIE pa3/ienbl IPOrpaMMbl HAIlIM CBOE OTPasKEHUE B IEpeuHe
MPE/ICTABICHHBIX B IIPOrpaMMe HE0OXOJUMBIX 3HAHUH U KOMIIETEHIUH.
PacnpepeneHue BpeMeHH, OTBOAUMOTO Ha U3y4SHUE PAa3IMUHBIX Pa3fleNoB Kypca,
BKJIIOUAsi CAMOCTOSITENBHYIO PaboTy, COOTBETCTBYET UX TPYXOEMKOCTH.

[TpuBeneHHbBIe B IporpaMMe MPpUMEpPhl KOHTPOJIBHBIX 3aJaHui, BOIIPOCH! K
KOJUIOKBHYMY, 9K3aMEHAI[IOHHBIE BOIIPOCH U 3aJaHUs U1l CAMOCTOSTEIILHOH
paboTHI MOTYT OKa3aTh OIYTUMYIO IIOMOIb CTYAEHTAM IPHU ITOATOTOBKE K
TEKyIIeMY ¥ HTOTOBOMY KOHTPOJIIO 3HAHUH, B TPUMEHEHUN METONOB
JuddepeHIHaTEHOT0 ¥ HHTErPATbHOTO HCUHCIICHUS ISl PEIISHHS
npodecCHOHANBHBIX 3ajiay.

JUist yCHIIeHUsI CaMOCTOSTENBHOM pabOoTHI U IOBBIILCHHUS Ka4ecTBa 3HaHUH
CTyJIEHTaM IIpeJylaraeTcst MeToJuueckue pa3paboTKH U TUIIOBBIC 3alaHusl IS
WHIMBHUYAIBHOM CAMOCTOSTENBHON pabOTHI.

PaGouvast mporpaMma JUCIUIUINHEL [I03BOJISIET YCBOUTD CBSI3U MEXIY
Pa3TUYHBIME pa3JellaMi ¥ TeOpeMaMy MaTeMaTHYeCKOro aHallu3a, a Takxke
CIIOCOOCTBYET PAa3BUTHIO U YIIIyOJICHUIO MEXIIPEAMETHBIX CBSI3eH MEXIy
U3y4YEeHUEM JaHHOTO Kypca M MPOXO0XKICHUEM APYTUX JUCLIUILIUH
€CTECTBEHHOHAYYHOTO IIUKIIA.

Pa6ouas mporpaMma JUCIUIUINHEL «MaTeMaTHuecKuil aHau3»
CIIOCOOCTBYET NPHOOPETEHUIO U PA3BUTUIO YMEHUI U HABBIKOB JUIsl PEILICHHs
npodecCHOHANBHBIX 3aJ]ad METOJaMi MaTeMaTH4ECKOro aHanu3a, (POpMUPOBAHHIO
KOMIIETEHTHOTO CIIeL[HaiCTa.

Penienzenr,
I'ycakoB B.A.,
KaH#. ¢pu3. — MaT. HayK,



Penensus
Ha pabouyIo IporpaMmy 0 JUCLUILIMHE
«MaTteMaTHYeCKHIi aHATU3»
1o Harnpasienuio moaroTosky 03.03.02 Ousnka,
o4HOU (opMBI 00yIEHUs.
CocraBureib paboueit mporpaMMsl:
nouent kad. teopun ¢pyuxuuii ®I'BOY BO «Ky6I'Y» fApemenko JLA.

Pa6ouas mporpamma MoiHOCTBI0 cooTBeTCTBYeT TpeboBanusM GI'OC BO
10 HanpasJieHuto moarorosku 03.03.02 Ousuka (ypoBeHb GakanaBpuara).

Bce ocHOBHEIE pa3fiesibl POrpaMMBbI HAIIUTH CBOE OTPaKEHHE B IIEPEUHE
MIPEACTABIEHHBIX B IPOrpaMMe HEOOXOAUMBIX 3HAaHUH M KOMIIETEHLIUH,
PacripesienieHre BpeMeHH, OTBOIMMOTO Ha U3yUeHUe PAa3IMYHbIX Pa3/elloB Kypca,
BKJIFOYAsl CAMOCTOSTENIBHYIO paboTy, COOTBETCTBYET UX TPYHOEMKOCTH.

IIpuBeicHHBIE B IPOrpamMMe IIPUMEPEl KOHTPOJIBHEIX 3aJaHUi, BOIIPOCH! K
KOJUIOKBHYMY, 3K3aMEHAIIMOHHBIE BOIIPOCH! U 3aJaHUsl AJIsl CAMOCTOSATENLHOM
paBoThi MOTYT 0Ka3aTh OLIYTUMYIO IIOMOIIE CTYAEHTaM IIpU IIOATOTOBKE K
TEKYIEMY X KTOTOBOMY KOHTPOJIIO 3HAaHUH, B IPUMEHEHHH METOI0B
i hepeHITHaTBHOTO U HHTEPAILHOI0 HCUUCICHUS JUIS PEIICHUS
npodeccHoHaNBHBIX 3a1ad.

JUTsl yCHIIEHUSI CAaMOCTOSITENLHON pabOoThl M MOBBIIIEHHUS KauyecTBa 3HAHHM
CTyIEHTaM TpeJIaraeTcsi MeTOIMYecKre pa3paboTKH U TUITOBBIE 3aJaHUs UIs
WHIMBULYaTBHON CaMOCTOSITENBHON paboTHI.

PaGouast mporpamMma AUCIMIUIMHEI ITO3BOJISIET YCBOUTE CBSI3H MEXKIY
Pa3NUYHBIMU pa3iellaMd ¥ TeOpeMaMU MaTeMaTHUECKOTO aHallk3a, a TakxkKe
CIOCOOCTBYET Pa3BUTHIO M YIIYOJICHUIO MEXIIPEIMETHBIX CBSA3EH MEXKITY
H3y4YeHUEM JAaHHOTO Kypca U MPOXOKACHUEM APYTHX JTUCLUTUINH
€CTEeCTBEHHOHAYYHOTO LUKIIA.

Pabouast mporpamMma IUCIUIUTUHEL «MaTeMaTHIecKHid aHannu3
CIOCOOCTBYET MPHOOPETEHHIO M PA3BUTHIO YMEHUN M HABBIKOB JUISl PELICHUS

HpO(beCCI/IOHaJILHLIX 3aga4 METOJaMU MaTEMaTHICCKOT'O aHaJIn3a, (1)0pMI/IpOBaHI/IIO
KOMIIETCHTHOI'O CII€IIHaIinucTa.

Penensenr,
Bynsikun A.B., g
KaHA. Gu3. — MaT. Hayk, 7
JOUEHT KabeIpel 000pyJOBaHUsI HEPTAHBIX o
U ra3oBbIx mpoMeicioB ®IEOY BO K'y6I“Tr_Yiz,k
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1 Heau u 3a7a4u M3y4eHUs TUCUUILINHBI

Marematuueckuil aHayiu3 siBJsieTcs 6a30BOM yueOHOM AUCHUIUIMHOM, LEISIMU U 3a1a4a-
MU KOTOPOU SIBJISIETCSI TEOPETUUECKOE U MPAKTUYECKOE OCBOECHUE CTYICHTAMHU MaTeMaTHuye-
CKHUX METOJOB, HEOOXOUMBIX TIPY U3YUYCHUHU OOIIMX U CHEIHATBHBIX YICOHBIX TUCITUTLINH
Pa3IMYHOrO COJEPKAHMS.

B npupoze 1 TeXHUKE BCIOAY BCTPEUAOTCS ABUKEHHUS, IPOLECCHI, KOTOPHIE ONHCHIBAKOT-
cst QyHKIUSAMU. 3aKOHBI SIBICHUI MPUPOBI TAKkKE OOBIYHO ONMUChIBAIOTCS GyHKIUAMU. OTCIO-
J1a 00BEKTUBHAS BAXKHOCTh MaTEMATUYECKOTO aHAIM3a KaK CPEICTBA U3yYeHUS (DYHKIIUH.

MareMaTnyecKkuil aHajau3- 3TO YaCTh MAaTEMATHUKH, B KOTOPOH METOJAMHU MPEJEIOB H3Y-
yatorcst GyHKuuu. OCHOBY MaTeMaTUYECKOT0 aHAJIN3a COCTABIISET TEOPHS JCHCTBUTEILHOTO
YHClia, TEOPHsl IPEAEITIOB, TEOpUs PsiioB, AU depeHnanbHOe U UHTETPaIbHOE UCYUCICHUE NS
BEIIECTBEHHBIX (DYHKIIMHA OJJHON BEIIECTBEHHOM MEPEMEHHON U UX HEMOCPEICTBEHHBIE TPUIIO-
JKEHUS.

B pesynbrare nanpHeiero pa3sutus A GepeHInaIbHOTO U HHTETPAIbHOTO UCUUCIIE-
HUsl QYHKIIUU OJHON TIEpeMEHHOM U 00001eHNS BCTPEYAIOIIUXCS B HEM IMOHSATUI MOSBUIUCH
TaKWe pa3zesibl MAaTeMaTHIECKOTo aHaIN3a Kak JudQepeHnnanbHoe U MHTETPAITbHOE NCUHCIIe-
HUe (PYHKIMI HECKOIbKUX MTEPEMEHHbBIX. B TUCIUIITNHE H3y4YalOTCsl TaKkKe HETOCPEICTBEHHbIS
npuioxenus auddepeHnnanbHOro 1 HUHTETPAITBHOTO UCYHUCIICHUS, TAKHE KaK TEOPHS IKCTpPe-
MYMOB, TEOPHS HESIBHBIX (YHKIIHH, psabl Dypbe.

1.1 Heap nucuMNIMHBI-U3YYEHHE TEOPETUYECKUX OCHOB MATEMaTHMUECKOI'O aHalN3a,
OCBOEHHE METOJIOB HccleAoBaHusa (PyHKIUN U (HOPMUPOBAHHE Y CTYIACHTOB HABBIKOB KOPPEKT-
HOTO WCTOJBb30BaHUSI MaTEMAaTHYECKHX (OPMYIT U METOAOB BBIYUCICHHS, CIIOCOOHOCTH TIpUMe-
HATH 0a30BbIC 3HAHUS AJISl MPAKTUYECKOTO MCIONIb30BAHHS MaTeMaTHYECKHX METOJOB IPHU aHa-
JM3€e, PEICHUH U CO3JJaHNU MaTeMaTHYeCKHX MOJIENICH TUIIOBBIX MPO(ECCHOHATIBHBIX 3a/1ad.

1.23agaun IUCHUILINHEIL.

Baxkneiimieii 3aiageit moaroroku 0Oakanaspa Ha @Td ynusepcurera siBisiercs Gpopmu-
pOBaHME y CTYAACHTOB BBICOKUX MPO(GECCHOHATIBHBIX KaUeCTB. 3HAUUTENbHAs POJIb IIPH 3TOM
OTBOJIUTCSI MATEMATUYECKUM JUCIHUIIIIMHAM.

Opranudecku cBs3aTh U3y4YE€HUE MAaTEMATUYECKOT0 aHaIN3a C MPOXO0XKIEHUEM (PU3UKO-
TEXHUYECKUX JTUCIMITIIMH IOMOTAIOT MEXIPEAMETHBIECBA3U,KOTOPbIE B IIpoliecce 00yUeHUs-
HEO0OXOUMO pacIIupsTh U YTIAyONIsITh.

OCHOBHBIMH B Kypc€ MaTEMaTUYECKOIO aHAJIN3a ABJISIIOTCA MOHATHS BEIIECTBEHHOTO
Yyucia, MHOXKECTBA, QYHKIINH, TIpeJieia, MPOU3BOIHOM, MHTEerpaia. be3 aTuX nmoHsTuii Obun ObI
HEBO3MOKHBI MHOTHE PacueThl B COBPEMEHHOH (u3nke, Mexanuke u T.1m.IloaToMmy HE0OX0aMMO
3HaTh (PU3MUECKYIO CYIIHOCTh (DYHIaMEHTAIbHBIX MOHATHI, TEOPETUUECKHE OCHOBBI 3THUX MO-
HSTHUH, 3aKOHBI U METOBl MATEMAaTUYECKOTO aHaN3a U CIIOCOOBI MX MPUMEHEHUs B hu3nue-
CKUX JHUCUUIUIMHAX U IPYTUX 00JacTsIX 3HAHUU.

[ToaTOMY HOMKHOE BHUMAHUE CIEAYET YIENATh OBIAACHUIO CTYIEHTAMH METOJIaMU K C-
CJIEIOBaHMS U PEIIeHUs MPUKIAIHBIX 3a/1a4, IPEAIOoaraoliuxX NpeaBapuTeIbHy0 MaTeMaTu-
3anuro cutyanun. Takas paboTa moOykIaeT CTYACHTOB K aHAIN3y 3HAHUN Kypca MaTeMaTH4e-
CKOT0 aHanu3a, (U3UKH, aHATUTHUYECKON r€OMETPUH U JIp., K TOUCKY COOTBETCTBYIOIIUX TUIIO-
T€3, MO3BOJIAIONINX OOBEIUHATD ATU 3HAHUS, YYUT YMEHUIO IEPEBOJIUTH YCIOBHE (PU3NIECKOM
3aJaud Ha MaTeMaTUYEeCKUH SA3bIK U MOTYYEHHbIE Pe3yIbTaThl HHTEPIPETUPOBATH Ha SI3bIKE
MCXOJHOM 3aJauH.

OO6muMH 3ajauaMy JUCIUIUIMHBI ABIISIOTCS 00ydYeHHEe CTYJ€HTOB OCHOBHBIM MaTeMaTH-
YeCKUM METO/aM, HEOOXOUMBIM JUISI MOJICTTUPOBAHUS PEATbHBIX MPOIECCOB U sBICHUA. Dop-
MHUPOBaHHEY CTYIEHTOBCIIOCOOHOCTH MPUMEHSTH MOTYYEHHbIE 3HAHUS K TIOCTPOEHUIO U aHa-
U3y MaTEMaTUYECKUX MOJIeNIel pa3IuyYHBIX MPOLIECCOB MPU MOMCKE ONTUMATBHBIX PEIICHUM U
BBIOOpE HAMTYUIINX CIIOCOO0B peaTN3alluy dTUX PEIICHUH.

e hopmupoBaHUE 3HAHUI O IEWCTBUTEIHHBIX YUCIIAX M ONEPALUAX C NEHCTBUTEILHBIMH
YHUCIIAMH;

e popMHUpOBaHKE 3HAHUI O CBOMCTBAX MPEIEIIOB MOCIICIOBATEIFHOCTEH U MPECIIOB



GyHKIMI OHON U MHOTHX TiepeMeHHbIX. OBIaIeHue METOJaMH BBIYHCIICHUS TIPE/ICIIOB;
¢ hopmupoBaHUE 3HAHUIT O JIOKAJIBHBIX U II00ATBHBIX CBOMCTBAX HEMPEPHIBHBIX (PYHK-
UHM OJJHOM Y MHOTHX IIEPEMEHHBIX;
¢ popmupoBaHUE 3HAHUI O MPOU3BOAHBIX, UX TEOMETPHUUECKOM U (PU3NYECKOM CMBICIIE,
mubdepeHIMpPyeMbIX PYHKIMSIX OJHOM U HECKOJIBKMX EPEMEHHBIX, a TAK)Ke HAaBBIKOB MX
MPUMEHEHHUS K UCCIICIOBAHUIO CBOMCTB (PYHKIIMI U OTHICKAHUIO UX MPHUOIMKEHHBIX 3HAYCHHIA,
¢ hopmupoBaHue 3HaHUI 00 UHTErPUPOBAHUU (DYHKIIUN OJTHOW U MHOTHX MEPEMEHHBIX,
BKJIFOYAs! ONPEEIICHHbIC, KPUBOJIUHEHHBIE, KPATHBIE U IOBEPXHOCTHBIE MHTETPAJIbl; OBJIAACHUS
HaBBIKAMH UX BBIYMCIICHUS U IPUMEHEHHUS;
¢ hopmupoBaHue npeACcTaBIeHUN 00 OCHOBHBIX 3JIEMEHTAX TEOPHH I10JIs, OBJIaJICHIE Ha-
BbIKaMu npumMeHeHus popmyisl ['puna,Crokca u Ocrporpanckoro-I'aycca;
¢ hopmupoBaHUE 3HAHUI O YUCIOBBIX, (DYHKIIMOHAIBHBIX U CTETICHHBIX PsiiaX, YMEHUH H
HABBIKOB MCIIOJIH30BaHMUS MPEACTaBICHUS QYHKIINH B BUE psaa Teinopa;
¢ hopmupoBanue 3HaHMi 0 pagax Oypre, HABBIKOB pa3IoKeHHUs PYHKIMMA B psiabl Dy-

phbe.

1.3 MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JucnummHaa «MaTeMaTHuecKuii aHallu3» OTHOCHUTCS K 0a30Boi yactu bioka 1 ms Ha-
npasieHus 03.03.02 dusuka, spistouierocs ctpykTypHasiM anemenTom OOIT BO. Jucuunnu-
Ha YUTAETCS B IEPBOM M BTOPOM CEMECTpaX.

Jis u3ydeHust IuCIUIUIHBI « MaTeMaTuuecKuil aHalu3» TpeOyroTCs 3HaHHS U3 Kypca
MaTEeMaTHKHU CPEAHCH IIKOJIBI B 00beMe, BKIIOUAIONIEM alnre0py, Hauaia aHajau3a, TPUTOHO-

MCTpPHUIO, INTAHUMCTPHUIO U

CTEpEOMETPHIO.

3HaHus, MOyYSHHBIE B ’TOM KypCe, UCTIONB3YIOTCS B PYHKIIMOHAIBHOM aHAIN3E, AU -
dbepeHnaIbHON TeOMETPUU U TOTIOJIOTUH, TU(PepeHIInaNbHBIX YPAaBHEHUSAX, YPABHEHUSIX Ma-
TeMaTH4eCKON (PM3HUKH, TEOPUU YHUCET, METO/IaX ONTUMHU3ALNH, B PU3NUECKUX TUCIUIINHAX,
TaKHUX KaK ONTHKA, TEOpPETUYECKasi MEXaHUKA Jp.

1.4 IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO JIMCIUILIHHE, COOTHECEH-
HBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUsI 00pa30BaTe/JbHOH MPOrpaMMbl

N3yueHne qaHHOM yueOHOM TUCIMITIIMHBI HalpaBjieHo Ha (opMHUpOBaHUE Y 00ydaro-
mmxcs cenyrmux kommnerennuid OIMK-2

Ne | Mupexc| Conepxanue B pe3ynbrarte u3yueHus: yaeOHON AUCHUTUIMHBI 00y4aroIrecs

.1 | KOMIIE- | KOMITETCHITAN JIOJDKHBI

.| TeHunH |(MIK €€ YacTh) 3HATh YMETh BJIAJETh

1. |OIIK-2 | cnocoGHOCTh | *(yHmaMeHTaIbHBIE e BBHIABJIATH MareMard- | *HaBBIKAMU
HCTIOIB30BATh | MOHSTHS, OCHOBHBIE TI0- | YECKYK) CYIIHOCTh MPO- | KOPPEKTHOTO
B IpO(ECCHO-| JIOKEHHUS U IPUHLUIBI | OJIeM, BO3HHMKAIOIIMX B | HCIOJNE30Ba-
HAIIbHOM €+ MaTeMaTH4ecKoro aHa- | xoje MPOPECCHOHAIBLHON | HUS METOIOB
TENBHOCTH 0a- jn3a, NPUKIAIHBIE ac- | JEITEIBHOCTH, MW  KOp- | MaTeMarude-
30BBIC 3HAHUS IIEKTHI JUCITUIIINHEI; PEKTHO HCIIOJIb30BaTh | CKOTO aHaJH-
bynnamen-  [*rionstve JIEHCTBHUTENb- JJIS UX PELIEHHs COOTBET- |32 K  TO-
TaJIbHBIX pPa3- HOrO YMCJIa, CBOMCTBA| CTBYIOIIMH (Gu3MKO- | CTPOEHUIO U
JIeJIOB  MaTe-| omepauuid HaJ JEHCTBU-| MaTeMaTUYECKUI amma- | aHaiuu3y Ma-
MaTHUKH, CO3- TEJIbHBIMU YHCJIAMU, par; TEMaTHU4e-
/aBaTb MaTC-e OCHOBHBIE MIOHATHUS] ® TIPOU3BOJMTH apupme- | CKUX — MOJIC-
MaTH4YCCKHC TOIIOJIOTUU JIEUCTBU- TUYECKUE JICUCTBUS HAL neu (I)I/BI/I‘IC-
MOJCIH THUIIO- TENbHOW MPSAMOM, N- ACHCTBUTEIBHBIMU YHC- CKHX npo-
BBIX Ipodec- MEPHOI0 €BKJIMJIOBA JIAMM; IIECCOB "
CHOHAJIBHBIX IIPOCTPAHCTBA, ® TIPOU3BOAUTH OIEpa- IIPUMCHATH
3alad H  HUH-e [JoHATHE dyHKIHH, [HH Hax GYHKIOUAME, Ha- | MX B podec-
TEPNPETUPO- | gomno3umu (QYHKIMHU,| XOAUTH 00JaCTh Onpee- CHOHAJILHOH




No | Muanpekc| Coneprxanue B pesynbprare nuzydeHus: yueOHON AUCIUIUITMHBI 00 yJaroIrecs
LI | KOMIIE- | KOMITETEHITHH JTOJKHBI
TEHIUY (WK e€ YacTH) 3HATh YMETh BJIQJIETh

BaTh nosy- oOpaTHOMI (YHKIUY; JICHUS 1 MHOXKECTBO 3HAa- | JESATEIBHO-
YeHHbIE  pe- (DYHKIUH, 3aJJaHHOM Ta-| YeHUH, yCTaHABIMBATh CTH
3ylIbTaThl €| PAMETPUYECKH, HESIBHO| YETHOCTh U HEYETHOCTD,
y4eTOM TIpa- U YPaBHCHUSAMH B I10- MEPUOJIUYHOCTD, CTPOHUTH
HUIl  NpPUMe- JISIPHBIX  KOOpAMHATAxX; IpauKu QyHKIH;

HUMOCTH MO-
neen

CBOMCTBA (DYHKITUI;

® OIIpEJICIICHUE TIpesena
[I0CJIEI0BATEILHOCTH U
GyHKINH, UX CBOWCTBA;
METOABl  HaXOXKJICHHS
MpeJIeioB byHKIIUN
OJHOM M MHOTHX Hepe-
MEHHBIX;

® [IOHATHE HETPEPHIBHO-
CTH (PYHKIIMH B TOUKE U
HA MHOXECTBE, CBOM-
CTBa HETPEPBIBHBIX
byHKIIUIE  omHOW WM
MHOTHX TI€PEMEHHBIX;

® OHATUS AU depeHITn-
pyeMoct  (QYHKIUH,
mubdepennmana, mnpa-
Buwia jauddepeHuupo-
BaHUS,

® FCOMETPUUECKUI u
MEXaHUYECKUH CMBICI
MPOU3BOAHOM W JIU-
depennmana  QyHKIMH
OJHON W MHOTHX mepe-
MEHHBIX;

® popmyy Teitnopa;
pa3’I0kKEeHUsI OCHOBHBIX
AJIEMEHTapHBIX  (YHK-
nuit mo ¢opmyne Tei-

Jopa;
® [IOHSTHE DJKCTpeMyMma
GyHKIUM ~ OJHOM W

MHOTHX T€pPEMEHHBIX;
TeopeMbl 00 wuccieno-
BaHWM (YHKIIUU Ha
IKCTPEMYM;

® [IOHATUE TIepBOOOpa3-
HOW M HEONpeAenEHHO-
ro  UHTerpaga, HxX
CBOMCTBA;, OCHOBHBIC
METOABl HHTETPUPOBa-
HUS;

® OIIPEJICTICHUE U CBOM-

cTBa MHTerpasa Puma-

® HAaXOJAUTb IPEIEIIbI
YHCIIOBBIX MOCJIEI0Ba-
TEJIbHOCTEH U (QYHKIINA;
® CCIeIoBaTh Hempe-
PBIBHOCTH (DYHKIIHI B
TOUYKE U HA MHOXECTBE;

® HAaXOAUTb MPOU3BO/I-
HbIe 1 TudepeHITnabl
(GyHKINH, HCTIONB3YS
MPOU3BOHBIE OCHOBHBIX
3JIEMEHTapHBIX PYHKIIMH
U nipaBuia nuddepeHim-
poBaHus;

® CIIOJNb30BATh FEOMET-
pPUYECKHI U MEeXaHHUYe-
CKUI CMBICT pyHIaMEH-
TaJIbHBIX MOHATHIA TPOU3-
BOJIHOM, nuddepenimana,
B pellIeHUH MPOodecCcHo-
HaJbHBIX 3a-
J1a4y;UCTIOIb30BaATh AU(D-
dbepennman as npuodIIn-
YKEHHBIX BBIUYMCIICHUI
3HaYeHUHN QYHKIINIA;

® [POBOJUTH UCCIEAO-
BaHME MOBeeHUs (PyHK-
LM C NOMOIIBIO MPOU3-
BOJIHBIX, BBITIOJHATH TO-
CTpoeHHe rpaguKoB
(GyHKIUH, HAXOIUTH HaU-
0oJblllee ¥ HAaMMEHbIIEe
3Ha4YeHus: QyHKIUN Ha
OTpE3KE;

®  OLECHUBATh C IOMO-
uipto Gpopmynsl Teitnopa
MOTPEIIHOCTh NPH 3aMEHE
(YHKIIMH MHOTOYJICHOM;
® HaXOJHUTh MEPBOOO-
pa3Hyio GYHKIIMU U HEOT-
penenEéHHbIA HHTErpall,
HCIIOJIb3YSl OCHOBHBIE M€-
TOJIbl HHTETPUPOBAHNUS;

® BBIYUCIATH ONpEe-
JNEHHBIN UHTETpaJl, UC-




II.I1

Nunekc
KOMIIE-
TEHIUA

Conepxanue
KOMIICTCHITHH
(vt €€ 9acTH)

B pe3ynbrare u3zyueHus: yueOHON AUCHUIIIMHBI 00y4JaroIruecs

JOJIKHBI

3HAaTb

YMETb

BJIaACTH

Ha; MPUJIOKEHUSI OIIpe-
JIEJIEHHOr0 MHTerpania
K TEOMETPUYECKUM MU
buznyecKkuM 3agadam;

® [IOHATHE HECOOCTBEH-
HOT'0 MHTErpaJa nepBo-
ro U BTOPOTO pojad, UX
CBOMCTBA, BBIUHMCIICHHC
U TPU3HAKH CXOJUMO-
CTH;

® [IOHATHE JIBOMHOTO,
TPOMHOr0  MHTErpania;
MX CBOMCTBA W MPUIIO-
JKEHUs K TreoMeTpuye-
CKUM ® (pu3HYecKuM
3aauam;

® [IOHATHE KPUBOJIMUHEN-
HOTO U NOBEPXHOCTHO-
r0 UHTETPaJIOB MEPBOTO
U BTOPOrO poja, uX
CBOMCTBA W THpHUMEHE-
HUS,

® OCHOBHBIE MOHATHUSA
TEOpUU TIOJISA, BEKTOP-
Hbl€  HHTEpIpeTaluu
dopmyn  Octporpan-
ckoro u Crokca u ux
MPUIIOKEHNUS,

® OIIPE/ICIICHUE YUCIIOBO-
ro psnua, CyMMbl psna,
CBOICTBA M TIPU3HAKH
CXOJMMOCTHU PAIOB;
MOHATHE a0CONIOTHOM
U YCJIOBHOM CXOJIUMO-
CTH psiAa;

® [IOHATHE byHKIIMO-
HAJIBHOTO Psi/ia, CYMMBI
psna, paBHOMEpHOU
CXOINMOCTH, CBOMCTBa
U TIPU3HAKH CXOAUMO-
CTH;

® OIIPEJICIIEHNE  CTEIEH-
HOro pspa, psana Teit-
Jopa, OCHOBHBIE pa3-
JIO)KEHHSI  DJIEMEHTap-
HbIX (YHKIUH B cTe-
TIEHHBIE PSJIbI;

® [IOHATHE TPUTOHOMET-

pudeckoro psna Pypse

nonb3yst popmyiel Hero-
ToHa-JIelOHMUIIa, METOIBI
3aMEHBbI IEPEMEHHON U
UHTETPUPOBAHUE T10 Yac-
TSIM;HaXOUTh HECOOCT-
BEHHBIC HHTErpabl U HC-
CJIeIOBATh UX CXOJU-
MOCTb;

® HAXOJIUTh YACTHBIC
npousBoHbIC U audde-
peHIHanbl GyHKIUHA MHO-
TUX IEPEMEHHBIX;

® HAXOJAUTH JOKATbHBIN
U YCJIIOBHBIN 9KCTPEMYMBI
(GyHKIMHA MHOTHX TIepe-
MEHHBIX; HAaOOJIbIIIEE U
HAaMMEHbIIIEE 3HAUCHUS
(yHKIIUI Ha KOMITAKTe;

® BBIYHCIATH JIBOWHBIE U
TPOWHBIEC UHTErPAJIbI, UC-
MOJIb3YS 3aMEeHY Tepe-
MEHHBIX: TIOJIIPHBIE, 1TH-
JUHAPUYECKHE U chepu-
YECKHUE KOOPAUHATHI;

® MPUMEHSTH UHTETPAJIBI
(GbyHKIUH OTHON U MHOTHX
TIEpEMEHHBIX B T€OMETPH-
YecKuX U (PU3MUECKUX 3a-
Jayvax;

® BBIYUCIATH KPUBOJIH-
HEHHBIE U TOBEPXHOCTHbIE
WHTETPAJIbl U IPUMEHSITh
UX B TEOMETPUYECKUX U
(bu3mvIecKux 3amavax;

® CBOJS UX K oIpeje-
JICHHBIM UHTETpajiaMm;

®  ICIIOJIB30BATH B pe-
LIEHUU 33]1a4 YCJIOBUS He-
3aBUCUMOCTH KPHUBOJIH-
HEWHOT0 UHTETpaJia BTO-
pOTO pojJa OT IMyTH UHTET-
pUPOBaHUS; HAXOIUTH pa-
00Ty CHIJIOBOTO TIOJIS;

® HCIOJIb30BaTh OCHOB-
HbIE TIOHSTHS TEOPUU TTO-
751 U IPUMEHSTH POPMYIIbI
I'puna, Octporpanackoro u
CTOKCa B reOMETPUUECKUX
1 QU3HYECKUX 3a/1a4ax;
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LI | KOMIIE- | KOMIIETEHIIMU JTOJIKHBI
TEHIUY (WK e€ YacTH) 3HaTh YMETb BJIQJIETh
U YCIIOBUSL €O CXOIH- | ® HaXOIUTh CyMMBI YH-
MOCTH. CJIOBBIX PSIIOB U UCCIIE0-
BaTh PSJIbl HA CXOIU-
MOCTb;

® HaXOJUTh PaANyC U
00JacTh CXOJIMMOCTH CTe-
IIEHHOTO PsJa, pa3jaraTb
3JIeMeHTapHbIe GYHKINH B
CTEIICHHBIE PSI/IbL;

® IPUMEHSATH PSAIbI B
npUOIMKEHHBIX BBIUKC-
JICHUSIX; TPEACTABIIATH
(YHKIIUU TPUTOHOMETPH-
yecKuM psagoM Dypbe

2 CTpyKTypa u cojiep:KaHue JUCUUTLIHHbI
2.1 Pacnipenesienre TPy10éMKOCTH AUCUMILIMHBI IO BUAaM padoT

OO6mas Tpya0€MKOCTh TUCIUILUIMHBI cocTaBisieT 13 3au.en. (468 yacoB), ux pacrpezene-
HUE 10 BUJIaM pabOoT MPECTABICHO B TA0JIUIIE

Bun yuebHoit pabotbl Bcero CemecTpbl
4acoB (uacer)
1-ii 2-1
CEeMeCTp | ceMecTp

KonTakTHas padora, B TOM 4ncie:

AyIuTOpHBIE 3aHATHS (BCEro): 272 144 128
3aHATHSA JIEKIUOHHOTO TUIA 136 72 64
3aHATHUSI CEMUHAPCKOTO TUIA (CEMUHAPBI, MPaK-

TUYECKUE 3aHATHA, IPAaKTUKYMBI, JabopaTopHble pado- 136 72 64

Thl, KOJIJIOKBUYMBI 1 WHBIC aHAJIOTUYHBIC SaHHTI/ISI)

HNnas koHTaKkTHasA padora:

KonTpons camocrositensaoit padotsl (KCP) 10 8 2

[Tpomexxyrounas arrecranus (MKP) 0,6 0,3 0,3

CamocrosiTesbHasi paboTa, B TOM 4HcJIe:

CPC 92 79 13

IToaroToBka K TeKymeMy KOHTPOJIIO 40 30 10

KonTpoJn:

IToaroToBKa K 3K3aMeHy 53,4 26,7 26,7

Oo6mas Tpyaoem- yac. 468 288 180
KOCTh B TOM 4YHCJI€e KOH- 2826 | 1523 1303

TaKTHas padora
3a4. efl 13 8 5

2.2 CTpyKTYypa QM CHUIIMHBI:
Pacnpenenenne BuaoB yueOHOM pabOTHI U MX TPYAOEMKOCTH IO pa3jieiaM AUCHUIUINHBL.
2.2.1 Pa3nenpl AUCIUTUIMHBI, H3y4aeMbIe B EPBOM CEMECTPE

‘Ng ‘HaI/IMeHOBaHHe pa3aeioB ‘ KonnuecTBo yacos




pazgena AynutopHas CamocTosiTenpHast
Bcero pabora pabora
JI 113 JIP CPC
1. 2 3 |4 5 7
1 |Bsenenue B aHaius 20 |6 6 8
2 [Ipenen nocnenoBarensb- 26 I8 8 10
HOCTU
3 IIpenen u HENIPEPBIBHOCTH 56 |18 18 20
byHKIUHA
4 HuddepennmpoBanne
" |pyHKIMI O1HOI TIEpeMeH- 42 |10 12 20
HOI
5 Heonpenenénnbiii unTe- 10 |10 10 20
rpan
6. OnpenenéHHbIil MHTErpaj 69 |20 18 31
U €r0 MPUIIOKEHUS.
Hroro: 72 72 109
2.2.2 Paznienbl TUCIUTUINHB, H3y4acMble BOBTOPOMCEMECTPE
KomnnuecTBo yacos
Ne
. HaumenoBanwue pas- AymutopHas CamocrosTenb-
pena JIEJI0B Bcero paboTta Hasi paboTa
8 A1 [ m3 [ Jp CPC
1 2 3 4 5 6 7
7 DyHKIUA MHOTHX IIepe- 18 8 8 5
MEHHBIX
Huddepenumponanue
8 |pyHkuuit MHOTHX Tepe- 22 10 10 2
MEHHBIX
9 KpaTHble uHTETpaIbl B UX 30 12 12 6
PUIOKEHUS.
10 KpuBosmHeiiHbIe HHTETpA- 14 5 5 3
JIBL.
11 IToBepXHOCTHBIE UHTETPA-
JIb1.DJIEMEHTHI TEOPHUH T10- 24 10 10 4
TSt
12 |Psmer 43 18 18 6
Hroro: 64 64 23
Bcero no nucuuninuze: 136 136 132

[Tpumeuanue: JI — nexuu, [13 — npaktudeckue 3anatust / cemuHapsl,JIP — maboparopHbie
sanstusi, CPC — camoctosiTenpHast paboTa cTyIeHTa

2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3anaTHA JeKINOHHOI0 THIIA

{ HaumenoBanue Conep:xanue pa3aena dopma Te-
pa3ienia pasaesia KYLIero KOH-
TPOJIs
| BBenenue B [Ipenmer maTemarnueckoro ananusa. [lons- P
1 aHaJm3 THE MHOXXeCTBa. Onepaluy HaJl MHOKECTBA-
mu. Jlornyueckass CHMBOJIMKA.




MoutHocTh MHOKECTBA. CUETHOCTH paluo-
HAJIBHBIX yucell. HecueTHOCTh AEMCTBUTENb-
HBIX YHCEIL.

MHOXeCcTBO 1eUCTBUTENBbHBIX unces. CBoii-
CTBA JIEUCTBUTENbHBIX Yucesl. AOCOTIOTHAS
BeJIMYMHA yKciia. MHOXKeCTBA Ha IPSIMOM,
OKPECTHOCTH.

BepxHsst 1 HIXKHSISI TPAHU YUCIIOBBIX MHO-
xecTB. TeopeMa cyliecTBOBaHUSI BEpXHEMN
(HMDKHEN) rpaHy YMCIIOBOTO MHOYKECTBA.
[Tpuniun Apxumena. [IpuHIUIT BIOKEHHBIX
OTPE3KOB.

[IpencraBnenue neMCTBUTENBHBIX YUCEIN J€-
CSITUYIHBIMU JIPOOSMHU.

O61ee nouaTre GyHKIUHN (OTOOpaKEHUS).
Kommosurus ¢pysakmnuii. O6parHas GyHKITUS.
Uucnossie ¢pyHkiuu. OCHOBHBIE dJIEeMEHTap-
HbIe (QYHKIIMU, MX CBOMCTBA U TpadUKH.
DyHKIIMHU, 33]ITaHHBICHESBHO, TTapaMeTpuye-
CKMMH YPaBHEHUSIMU U YPAaBHEHUSIMU B T10-
JISIPHBIX KOOPJMHATAX.

l'unep6onmueckue GpyHKINU, UX CBOMCTBA U
rpaduxu

| IIpenein nocne-
JIOBaTEIbHOCTH.

Omnpenenenue npejena nocieoBaTeIbHOCTH.

CBoiicTBa CXOJIAIIENCS OCIeA0BAaTEIbHOCTH

€MHCTBEHHOCTH TIpe/ielia, OTPAaHUYCHHOCTh
CXOJAIIEHiCS MOCIEA0BATCILHOCTH.
beckoneuHo mMaibie 1 OECKOHEYHO OOJIBIITNE
MOCIIEAOBATEIIFHOCTH.

Apudmernueckue onepanuu Haj CXOIIIIHI-
MHCS TOCIEA0BaTEILHOCTIMHU. CBOMCTBA
CXOJAIIeiicsS mOCae0BaTSILHOCTH, CBA3aH-
HbIE C HEPAaBEHCTBaMU

[Ipenen MOHOTOHHOM MTOCIEA0BATENBHOCTH.
Uucno «e». [TpuHIUI CTATMBAIOIIUXCS OT-
pe3koB. [Iprmepbl BbIUKCIIEHUS TPEETIOB
MOCJIeIOBATEILHOCTEN C TIOMOIILIO PUHITH-
I1a CXOAUMOCTH MOHOTOHHOM ITOCIIeI0BA-
TEJIHLHOCTH

[MoanocnenoBaTenbHOCTH U YACTUYHBIE MIpe-
JIeJTbI YHUCIIOBOM IOCIIEAOBATEIbHOCTH. JleM-
Ma bonbuano-Benepirpacca.
dyH1TaMEeHTAIIbHBIE TIOCTIEIOBATEIHHOCTH.
Kpurepuii Koium cxogumocT uncioBoii mo-
CJIETOBATEIbHOCTH.

VY CTHBIA OI1-
poc

IIpenen u Henpe-
PBIBHOCTB (PYHK-
1812031

[Tonstre npenena yakmuu. OnpenencHue
npenena pynkuuu no Komm u no I'efine. k-
BUBAJICHTHOCTH onpeaesieHnil. OnpeneneHue
npenena QyHKIUH Ha S3bIKE OKPECTHOCTEH.
beckoneuHo manbie 1 0€CKOHEUHO OO0JbIINe
¢dbynakuu. O01iee onpeeneHue npeaerna
(YHKIIMH Ha A3bIKE OKPECTHOCTEH.

JokazaTenb-
CTBO TEOpEM
10 aHAJIOTUU
(o ycmotpe-
HUIO JICKTOPA)




CgoiictBa nipenenoB GyHKIui. Apudmernde-
CKHE onepaiuu Haja QYHKIHSIMUA, IMEIOLIMH
npenensl. CBoicTBa npeaena GyHKINH, CBsI-
3aHHbIE ¢ HepaBeHcTBaMH. [Ipenen kommno3u-
nuu Gyukuit. [Ipeneas MOHOTOHHBIX
¢bynkuuii. Kpurepuit Komm cymectsoBanmust
npeaena Gyukiuu. [lepBoiii 3amevyaTenbHBINA
. Sinx
npegen: liIM—— =1 u ero cnencraus.
x®0 X

BTopoii 3aMeuartenbHbIil npeae:
oz 10
lim gl.+ =+ = e .CneacTBusi BTOPOTO 3aMe-
n® ¥ no
4YaTeJIbHOTO MpeJena.

[lonsaTne HENMPEpPHIBHOCTH (PYHKIIUU B TOUKE.
JlokanbHble CBOMCTBA HEMPEPHIBHBIX (QYHK-
LM, HEIIPEPBIBHBIX B TOUKE. TOYKHU paspbiBa
¢byakuu. HerpepbIBHOCTh OCHOBHBIX 3Jie-
MEHTAPHBIX ()YHKITHIA.

CaoiicTBa GyHKIIMI, HEMIPEPHIBHBIX HA OTPE3-
ke. Teopema bonsrano-Komm (o npomexy-
TOYHOM 3HaueHuU QyHKIUN). CreacTBre
teopeMsl. [lepBas Teopema Beitepuurpacca
(06 orpannyennoctu ¢pyHkiun). Bropas teo-
pema Beiiepmtpacca (0 goctuxeHuu QyHK-
[[MeH SKCTPEMATbHBIX 3HAUCHUH).
CpaBuenue gpynkuuii. O — cumBonuka. Teo-
peMbl 00 SKBUBaJIEHTHBIX QyHKIUAX. Cpas-
HeHue 0ECKOHEYHO MalbIX (pyHKIMN

Huddepenunpo-
BaHue QyHKIUI
OJIHOU IIEPEMEH-
HOH

Omnpenenenne npon3BOJHON, €€ T€OMETPHYE-
CKHMI ¥ MeXaHW4YeCKHi cMbIci. OTHOCTOPOH-
HUe U OEeCKOHEUHbIe TPOU3BOIHbIE. Tabmuia
MIPOU3BOJIHBIX OCHOBHBIX 3JIEMEHTAPHBIX
GbyHKIHUH.

Huddepenunan pynkuuu. ['eomerpruyeckuit
U ¢pu3ndeckuit cMbich nuddepeHuana
[IpaBuna quddepeHunpoBanust CyMMBbI, pa3-
HOCTH, POU3BEJICHHUS U YACTHOTO (DYHKITHUI.
[IpousBonHas oOpaTHOl pyHKIMH, QYHKIUH,
3aJJaHHOI HesCHO U MmapaMeTpudecku. Tao-
JIUIA MPOU3BOJAHBIX OCHOBHBIX 3JIEMEHTap-
HBIX (QYHKITU.

[IpousBonnas komno3uuuu GpyHkuui. Musa-
pHAHTHOCTH (OPMBI IEpBOTO AUPepeHma-
na.

[IpouzBosanbie U U hepeHIanbl BEICIINX
nopsiAkoB. JuddhepeHimans BRICIINX MMO-
PSIKOB OT CJIOXKHBIX (DYHKIIHH.

Teopembl ®epma, Poms, Jlarpansxka, Komm.
IIpaBuio Jlonurans packpsITUs HEOIIpEE-
JICHHOCTEN.

Mmuorounen Teitiopa u popmyna Teitnopa

[TpoBepka cyiie-
CTBEHHOCTH yC-
ITOBUI TEOPEM
(110 yCMOTpPEHHUIO
lleKTopa)

K




muddepeHnrpyemMont GyHKINU, pa3TuIHbIC
(opMBI 3anicH OCTaTOYHOTO WwieHa. [Ipume-
HeHust popMytbl Teitnopa K HaX0KISHUTO
MPEJESIOB U 3HAYCHUH (QYHKIUI.
UccnenoBanue QpyHKIMIA: yCIOBUSL MOCTOSIH-
CTBa 1 MOHOTOHHOCTH; DKCTPEMYMBI, Ha-
MIpaBJIeHUE BBIMYKJIOCTU Ipaduka pyHKINH,
TOYKH Iepernda, aCHMITOTHI.
DKcTpeMallbHble 3HaUeHUs (PYHKIUU Ha OT-
pe3Ke.

Heonpenenén-
HBII UHTETpa

[TepBooOpasHas GyHKIIUU U HEOTIPEICTICH-
HBIA UHTETpaJl, cBoKcTBa. Tabnuia Heonpe-
JIeJICHHBIX UHTETPaIoB OCHOBHBIX AJIEMEH-
TapHbIX (PYHKLIUH.

OcHOBHBIE METOBI HHTETPUPOBAHUS: 3aMEHA
MEPEMEHHOT0, UHTETPUPOBAHUE 10 YACTSM.
[Ipocteie npobu u ux uHTErpupoBanue. Paz-
JIOKEHUE PAIlMOHATLHOW (DYHKIIUU Ha MPO-
cThle Apobu. MHTerpupoBaHue paroHaib-
HbIX (QyHKIMI. HTEerpupoBanue uppanuo-
HabHBIX QyHKIMA. HTErprpoBaHUE TPUTO-
HOMETPHUYECKHX U TUIEePOOINIeCKUX PyHK-
muil. [ToagcranoBku YeoOrblesa.

AT

OrnpenenéHHbIi
WHTETpall U ero
MMPUTOKCHUSA

3aiauu, NpUBOJAAIIME K IOHATHIO OIIpe/e-
neHHoro uHrerpana. [lonarue onpeneneHHo-
ro unrerpana. Heo6xoaumoe ycinoBue uH-
terpupyemoctu.Cymmel JlapOy 1 ux cBOMcCT-
Ba.

Kpurepuit uarerpupyemoctu no Pumany.
Kiaccel uHTErpUpyeMBIX (YHKIIHIA.
WHTerpan ¢ nepeMeHHbIM BEPXHUM IIpEAc-
oM. @opmyna Herotona — JleitOHuma.
[Tonsatue nnuuel kpuBoi. Juddepenuuan
JIyTH TJ1aJIKOW KpUBO. Berunciienue JimHbl

AyTryu ¢ IOMOIIBIO OIIPCACIICHHOI'O MHTCTpaJia.

[TonsaTue nmmomany miockou Gurypsl. Beipa-
YKEHHE MJIOLAAN UHTErPaJIOM.

[TonsiTe o6beMa MPOCTPaHCTBEHHOI 00Jtac-
TH. Beruncnenue o6bema Tena ¢ moMouIbio
nonepeyHsIx ceueHuit. O0beM Tena Bpaiie-
Hus. Beruncnenue mionaiell HoBepxHoCTeN
BpallleHUs.

[Ipuiio>xeHne onpeaeneHHoro NHTerpana K
3amauaM (hU3UKH.

Hecob6cTBennbie unTerpansl. MHTErpassl ¢
OeckoHeYHbIMU TpenienaMu. MHTerpaisl ot
HeorpaHndeHHbIX QyHkimii. [Ipusnaku cpas-
HEHUS U HEKOTOPBIE YCIOBHA UX CXOIUMO-
CTH.

VY CTHBIA OI1-
poc

| ®yHKIIK MHO-

TUX NCPEMCHHBIX

JIuneiinoe npocrpancrso R™. Hopma, cxo-
JUMOCTb MOCIIEI0BATENbHOCTH TOUYeK. OT-
KPBITBIE ¥ 3aMKHYTbIE MHOYKECTBA, UX CBOU-

YCTHEIN OonI-
poc




CTBAa, OKPECTHOCTH.

BemectBennast pyHKIMS 1BYX MEepPEeMEHHBIX
U ee rpaduk, TMHUM YpoBHS. J[BOMHBIC U TTO-
BTOpHBIE ipesensl. [Ipenen GyHKIMM MHOTHX
IIEPEMEHHBIX, HETIPEPBIBHOCTb.

JlokanbHbIE CBOMCTBA HETIPEPBIBHBIX (YHK-
LUH.

CpoiicTBa (hyHKIMH, HETIPEPHIBHBIX HA KOM-
TIaKTe.

| Auddepenun-
poBaHue QyHK-
U1 MHOTHX IIe-
PEMEHHBIX

YacTtHble MPOU3BOIHEIC U YacTHEIE Tudde-
peHuuanbl GyHKIUN MHOTUX EPEMEHHBIX.
JuddepenumupyemMocts GYHKIIUH MHOTUX
nepemeHHbIX. [TonHbli qud depenmnmarn.
I'eomeTpuyeCKHA CMBICI YaCTHOM IIPOU3-
BOJIHOM U mosHoro quddepennuana. Kaca-
TeNbHasl IJIOCKOCTh U HOPMaJlb K TOBEPXHO-
CTH.

HeoOxonumoe 1 10CTaTOYHOE yCIOBHE
muddepenpyemoctu. loctatounoe ycio-
Bue U HepeHInpyEeMOCTH.

[TpousBonHas cinoxHoi GpyHkuuu. HBapu-
AHTHOCTBH (hOPMBI TIEpBOTO MU PepeHIHraa.
[Tpou3sBosHas no HampasiaeHuto. ['paaneHT.
[TpousBonHbIe U MU HEPEHITHATBI BBICIIAX
MIOPSIIKOB. Y CJIOBUSI PAaBEHCTBA BTOPBIX
npou3BoHbIX. ®opmyia Teitnopa pyHKIIMN
MHOTHUX IIEPEMEHHBIX.

JlokanbHbIi 3KCTpeMyM (QYHKIIMU MHOTHX
nepeMeHHbIX. Heobxoumoe ycioBue sKc-
tpemymMa. Kpurepuit CuibBecTpazHakoon-
pEelleNIEHHOCTH KBaIpaTUYHON (OPMBI.
JlocraTouHble yCIOBUS JIOKAJILHOTO 3KCTpE-
MyMa.

JlokanbHbIi 3KCTpeMyM (QYHKIIUU ABYX I1€-
pemenHbIX. HeoOxoanmoe u gocraroyHoe
YCIIOBUS DKCTPEMYyMa.

Brruncnenne npon3BoaHBIX QYHKITUH, 3a-
JTAaHHBIX HESIBHO.

[TonsiTue 06 ycinmoBHOM SKCcTpemyMe. MeTon
HEOIpeAeIEHHBIX MHOXUTENEH Jlarpanika.
Haxoxnenne HanOOJIBIIETO YW HAWMEHBIIIE-
ro 3HaueHHs PyHKIMI HA KOMIIAKTE.

IIuceMeHHBIH
ompoc

| KpaTtHble unTe-
rpajbl U UX IpH-
JIOKEHUSL.

3ajauu, TpUBOASIINE K TOHSITHIO ABOMHOTO
nHTerpana. OnpeneneHne JBOMHOTO UHTE-
rpana.

Mepa Kopnana. U3sMeprmMble MHOKECTBA HA
IIJIOCKOCTH.

Cymmsl lapOy. Y cimoBus CyIiecTBOBAaHUS
JBOITHOTrO nHTEerpana. CBoNCTBa IBOMHBIX
nHTerpanoB. CBeleHHE IBOMHOTO UHTETpa-
J1a K IOBTOPHOMY B CJIy4yae IpsIMOYTOJIbHOM
Y KPUBOJMHEHHOM 001acTei.




DJIEMEHT IIJIOMIaAN B KPUBOJIMHEHHBIX KO-
OopAuHAaTax. 3aMeHa IEpEMEHHBIX B IBOM-
HOM uHTerpase. [loisipHble KOOpIUHATEI.
TpoliHble UHTETpaJIbl U UX BBIYHMCIEHUE. 3a-
MEHa [IEPEMEHHBIX B TPOMHOM HHTErpaie.
[mmaapudeckue u chepudeckre Koopan-
HaTBhl.

[TpuMeHeHre KpaTHBIX MHTErPajioB K pellie-
HUIO T€OMETPUYECKHX M (PU3MYECKHX 3a/a4.

10

| KpuBosnuei-

HBIC MHTErpaJibl.

KpuBonuneiinpie naterpains! |I-ro u 2-ro po-
J1a, X cBoicTBa. ['eomMeTpuyecKuii CMbICIT
KpUBOJIMHEHHOTO uHTEerpana l-ro poaa.
CBs13b MeX 1y KPUBOJIMHEHHBIMU UHTETPA-
namu 1-ro u 2-ro pona. CiocoOsl cBeneHUS
KPUBOJIMHEHHBIX HHTETPAJIOB K ONpeIeIeH-
HBIM MHTETpajam.

®opmyna ['puna. YcinoBus HE3aBUCUMOCTH
KPUBOJMHEHHOTO HHTErpajia 2-ro poaa oT
myTy uHTerpupoBanus. Ciydaii moJHOTO
muddepennmana. [lepsooOpasHas st mo-
JBIHTETPaIbHOTO BBIPAKEHUS

P(x, y)dx+ Q(X, y)dy PaboTa cuiaoBoro mo-

J1s1. Beraucnenue miomaigu ¢ IOMOIIBIO
KpI/IBOJII/IHeI\/JIHI)IX HWHTCI'PpAJIOB.

P,YcTHbIit o11-
poc

11

| IToBepxHOCTHEBIE

WHTETPAJIbI.
JJIEMEHTHI TEO-
pHYH TIOJIS

ITonsTHE TIIanKON TOBEPXHOCTU. BEkTOpHO-
napameTpuueckas hopma 3a7aHus MOBEpX-
HocTH. KacarenpHas I0CKOCTh M HOPMailb
K moBepxHocTH. [1o1maas moBepXHOCTH.
[ToBepxHOCTHBIE HHTETrpabl |-ro poaa u ux
CBOICTBA.

JIBycTopoHHUME TOBEPXHOCTU. OpHEHTALHS
MMOBEPXHOCTHU U BBIOOP cTOpoHBI. Harpas-
JS0IIKME KOCUHYChI HopMaiH. [loBepxHOCT-
HbI€ MHTETPabl 2-TO pOa U UX CBOMCTBA.
CriocoObI cBeJIeHUS] TOBEPXHOCTHBIX MHTE-
TpaJIOB K IBOWHBIM WHTErpaJiaM.

Potop, nuBeprenuus, nupkysuus. Dopmy-
ae1 Ctokca u Octporpaackoro-I'aycca B
BEKTOPHOU (hopMme.

IToTrok BekTOpa yepe3 MOBEPXHOCTh. Y CIIO-
BUSI MOTEHLIUATILHOCTH BEKTOPHOTO MOJIs B
MIPOCTPAHCTBE.

IInceMeHHBIN
onpoc

12

| Panel

Uucnosoi psa. OnpeneneHne CyMMbl psijia.
Heobxoaumoe ycioBue CXOIUMOCTH PsJia.
Psin reomerprueckoi mporpeccum.
CaoiicTBa cxomsamuxcs panoB. Kpurepuit
CXOJIUMOCTH Psiia C HEOTPUILATEIIbHBIMU
yieHamu. [Ipu3Haku cxoauMocCTH psAaoB:
cpaBHenus, lanam6epa u Komu, naTte-
rpaJIbHBIN TIpU3HAK cxoaumocT. O600-
LIEHHBIA TAPMOHUYECKUH P U €ro CXOU-
MOCTb.

Jloka3aTenb-
CTBO TEOpEM
10 aHAJIOTUU
(o ykazaHuto
JIEKTOpA)




3HakonepemMeHHbIe psaabl. [lonaTue adco-
JIIOTHOM U yCI0BHOM cxonumocTtH. [Ipu3nak
JleiiOHMIA.

[TonsTHe QPYHKIIMOHAIBHOTO Psizia, €r0 CyM-
Mbl. PaBHOMepHas cxoaumocTs. [Ipu3nak
Beiiepmrpacca paBHOMEPHON CXOAUMOCTH.
CBolicTBa paBHOMEPHO CXOASAIINXCS PYHK-
LIMOHAJIbHBIX PSAJIOB.

Crenennsle psapl. Pagnyc u uaTepBa cxo-
JUMOCTH cTereHHoro psina. Juddepeniu-
pPOBaHUE U UHTEIPUPOBAHUE CTEIIEHHBIX Psi-
JI0B.

Psanawr Teitnnopa u Maknopena. CTeneHHbie
PSIbI OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA:

¢*, sinX, cosX, (1+x)", In(1+x).

Hcnonp30Banue pasioxeHus QyHKINU B
psn Teiinopa B mpuOINKEHHBIX BbIYHCIIE-
HUSX U TIPH BBIYMCIICHUH MIPENIEIIOB (PYHK-
LUU.

Psaapr @ypre. YcenoBus npeacTaBUMOCTH
¢bynkuuu psagom Oypee. Paznoxxenue B psin
®ypbe HenepruoaAnYecKor GyHKINH, 3a/1aH-
HOMW B IIPOU3BOJIBHOM IPOMEXYTKe. Pasiio-
’KeHue B psag Pypbe TOJIBKO 110 KOCUHYCam

HJINU TOJIBKO 11O CUHYCaM.

2.3.2 3aHATHS CEMHHAPCKOI0 THUIIA

No
pasnena

HanmenoBanue
pazaena

TeMarnka NMpakTUYECKUX 3aHITUI
(cemuHapoB)

dopMa TeKy-
IIETO KOHTPOJIA

Bgenenue B aHa-
3

Onepauuu Hag MHOKecTBaMHU. Jloruueckas cuMm-
BoJIMKAa. MeTol MaTeEMaTUYECKON MHTYKIIUH.
burom HeroTona.

AGcoitoTHas BelMUrHa yucia. Pemenue uco-
BBIX HEPABEHCTB YPABHEHMM, COlEpKaLIUX MO-
nyJIb.

IMHoOkecTBa Ha PSIMOU, OKPECTHOCTH. BepxHsis
M HYDKHSSI TPAHU YMCIIOBBIX MHOYKECTB.
Kommozurus ¢dyaknuii. O6patHas GyHKITHS.
(OCHOBHBIE 3JIEMEHTapHbIe (DYHKIIMH, UX CBOUCT-
Ba u rpaduku. Kommnosunus pynkuuii, oOpatHas
(byHKLMs, QYHKIUY, 3aJaHHbIE HESBHO, NTapa-
METPUYECKUMHU YPaBHEHUSIMU U YPABHEHUSIMU B
MOJISIPHBIX KOOPAMHATAX,I'UIIEPOOTNYECKUE
(yHKIIMH, UX CBOWCTBA NOCTPOEHHUE TPadUKOB.
BepxHsisi M HUKHSS TpaHu (PYHKITHH.

P
Pemenne 3a-
nag

[Ipenen mocnexno-
BaTEJIbHOCTH.

Brraucnenne npeena mocae0BaTeIbHOCTEH.
Apudmernueckue onepaiy HaJ CXOISIUMHUCS
mocjienoBaTeIbHOCTIMA. CBOMCTBA CXOISIIEHCS
MOCJIICA0OBATCIbHOCTH, CBA3aHHBIC C HepaBeHCT-
BaMHU

BbrunciaeHue npeieaoB Mocie10BaTeIbHOCTEN C

Petenue 3a-
nag




[TOMOILBIO TPUHIIUIA CXOAUMOCTH MOHOTOHHOU
MOCJIeI0BATEILHOCTH. YacTUUHbBIC TTPEIEIIbI Un-
CJIOBOM TOCJIeA0BaTEIbHOCTH. BepXHuil U HIX-
HUW IIPEIEIIb.

Kputepuit Koi cxoquMocTy YuCI0BOM MOCe-
ITOBaTEJIbHOCTH.

1,2 {TocTpoenue 3ckn30B rpadukoB GyHknuid, mpe- | 13-1, Kp-1
1eJ1 IOCIIEI0BATEIbHOCTH.
[Ipenen u Henipe-  [TexHuka BeuncaeHUs npeaenoB GyHkmuit (pac- | /I3,

PBIBHOCTH (DyHK-

LIUHA

KpBITHE HEONPEAEIEHHOCTEH, 3aMEHa IIEPEMEH-
HOTO IIPU BBIYUCIICHUHM IIPEENIa).

M cronbs30BaHKEe 3aMeYaTeNIbHbIX IPEIEIOB IPH
BBIYMCIICHUH ITPENIETIOB.

Beraucienus npenenoB GyHKINN C TOMOIIBIO
ACUMIITOTUYECKHUX (OPMYJI U TE€OpeM 00 SKBUBA-
FIEHTHBIX (QYHKIUSAX.

[Tpenensl MOHOTOHHBIX (QyHKIUH. [lepBbIii 3ame-
"YaTeJIbHBIN MIPEACII U U €r0 CleACTBUS. Bropoi
3aMmeuatelbHble npenen CiaencTsus BTOpOro 3a-
MedarenpHoro npenena. CpaBHenue GyHkimit. O
— cuMBoJMKa. CpaBHEHHE OECKOHEYHO MaJlbIX

(b yHKITHI.

VccnenoBanue (pyHKIIMU Ha HEIPEPHIBHOCTb.
Touku pa3pbiBa QYHKINH, X KiacCH(pUKAIIHSL.
HenpepbIBHOCTH 371€MEHTapHBIX (YHKITUI.
WccnenoBanue pyHKIINN HA HEIPEPHIBHOCTb.
Knaccugukarus Touek paspeia. JIokanbHble
CBOICTBa HelpepbIBHBIX QyHKIMI. Henpepris-
HOCTh OCHOBHBIX 3JIEMEHTapHBIX (QYHKIIUI.
CBoiicTBa (DyHKIMI, HENIPEPHIBHBIX HA OTPE3KE.

Pemenune 3a-
nau

3

{Ipenen 1 HeNPepPHIBHOCTh (DYHKLIUN

N3-2, Kp-2

Huddepenunpo-
BaHUE (PyHKIMIT
OJIHOM IIEpPEMEH-

HOU

Haxosxienue npon3BoHOM PYHKITNH, 3aJaHHOMN
SIBHO, UCTIOJIB3YS TpaBuiia 1updepeHInpoBaHHs
CYMMBI, pa3HOCTH, IPOU3BEACHUS U YACTHOTO
(byHKLIMH, KOMIO3ULIUU QYHKIUI.

Haxoxaenne npou3BogHON 0OpaTHON (YHKIINH,
(byHKIIMY, 3alaHHON TapaMeTPUUYECKH U HESIBHO,
g depeHnnana GyHKIUH.

Pemenne 3a1a4 NpuKiIagHOTrO XapakTepa, uc-
MOJIB3YsI TEOMETPUIECKUN U (PU3UIECKUN CMBICIT
MPON3BOIHON U TudepeHIrana.

Haxoxaenrne npou3BoaHbIX U TG depeHInanos
BBICILINX MOPSIIKOB.

[TpaBumno JlonuTans pacKpbITUs HEONIPEIEIEHHO-
crei.Ilpumenenus ¢popmynsr Teitnopa Kk HaxX0x-
NEeHUIO TPEJIeNIOB U 3HAaUeHUN (QyHKIUH.
MccnenoBanue pyHKIMIA: YCIOBUS MOCTOSHCTBA
1 MOHOTOHHOCTH; SKCTPEMYMBI, HAaIlIPaBJICHHE
BBIITYKJIOCTH IpaduKa GyHKINHU, TOUKU TIEperu-
0a, aCHMIITOTEI.

HaxosxneHue sKCTpeMaabHbIX 3HAYCHUH (PYHK-
LUK Ha oTpe3ke. O01as cxema uccie10BaHmsl

Pemenue 3a-
a4
AT




(YHKIIMM U TTIOCTPOCHUS rpaduka.

4

«JnddepenunpoBanme GyHKIMHU OTHON TIepe-
MEHHOW»

U3-3, Kp-3

Heonpenenénnsiit
HWHTETpa

BerducieHne HHTErpanoB, « OJIM3KUX»K Ta0Ind-
HBIM, HCITOJIb3YSI OCHOBHBIE METOJIbI HHTETPUPO-
BaHUs (3aMeHa MEPEMEHHOT0, MHTETPUPOBAHUE
o yactsaMm).MHTerpupoBanue parroHaIbHBIX,
MPPAIMOHATLHBIX, TPUTOHOMETPUYECKUX U TH-
nepoonudyeckux ¢pyHkuui. [TogcranoBku YeObI-
nieBa. BerarcieHne HHTErpaIoB ¢ TOMOIIBIO
CTCTICHHBIX PSJIOB.

OrnpenenéHHbIi
UHTETpaj U ero
IIPUIIOKCHUSA.

Boruucienue onpeaesieHHOro MHTEerpalia rno
bopmyne Herorona-Jleitbuua.

MeTon 3amMeHbI IEPEMEHHON U MHTETPUPOBAHUS
[0 YacTAM B ONPEACIEHHOM UHTErpa-
ne.Beruncnenne IMHbI KPUBOH, TJIOIIAIH TIO-
CKOI (Urypbl, 00beMa Tesa ¢ TOMOIIbIO MOoIie-
[PCUHBIX CeUeHUH, 00beMa TeJla BpaIleHUs, TUI0-
[1a/1eil MIOBEPXHOCTEN BpALLICHHUS.

[TpruMmeHeHHe onpeAeIEHHOr0 HHTerpaia K pu3u-
YECKUM 3a/1a4aM.

Boruncienre HeCOOCTBEHHBIX MHTETPAJIOB.
MuTerpansl ¢ 6eckoHeuHbIMH npeaenamu. MHre-
rpayibl OT HeorpaHU4eHHBIX QyHKIMiA. [Ipu3Haku
CpPaBHEHHUS U HEKOTOPBIE YCIOBHS CXOAUMOCTH
HECOOCTBEHHBIX UHTETPAJIOB.

Breraucnenue
HWHTETPaioB
pa3JII/I‘IHI)IMI/I
METOIaMH

,6

HTerpupoBanue QyHKIMI 01HON epeMeH-
HOMN»

N3-4, Kp-4

DyHKIIMU MHOTUX
MePEMEHHBIX

BemectBeHHast QyHKIHS IBYX NEPEMEHHBIX U €€
rpaduk, TMHUM YpOBHS. BhI4rciieHne TBOWHBIX U
MOBTOPHBIX MpezenoB. Haxoxaenue odnacreit
onpeienieHust QYHKIIMI MHOTUX TIEPEMEHHBIX,
IIMHUAN U IOBEPXHOCTEN YPOBHS, IIPEAEIIA, UCCIIE-
TOBaTh HA HEMPEPHIBHOCTH (DYHKIIMM MHOTHX
[MEpEMEHHBIX.

I3
Pemenue 3a-
a4

udbdepenumpo-
BaHUE (PYHKIIHIA
MHOTHX TIepEMEH-
HBIX

Pa3anuHbIe cIOCOOBI HAXO0XKIEHUE YaCTHBIX
MPOM3BOHBIX U AU PepeHnnanoB GyHKIUU
MHOTHX TIepeMEeHHBIX. [Ipon3BoIHAS CITOKHOU
(bynkunu. MHBapHaHTHOCTH (POPMBI TEPBOTO
nuddepennnana. Berarcienue npon3BoaHbIX
(byHKLUH, 3a1aHHBIX HesiBHO. Haxoxaenue npo-
M3BOIHOM IT0 HAPaBJICHUIO, TpalueHTa (hyHK-
1007078

["eomeTpryecKuil CMBICI MOJHOTO AU PepeH-
ruasna. KacatenpHas iI0CKOCTh U HOPMaJIb K
MOBEPXHOCTH.

Brraucnenue npou3BOAHBIX U AU epeHnanon
BBICIIUX MOpsaKkoB. @opmyna Tewmopa.
OKCcTpeMyM (PYHKITH JBYX IEPEMEHHBIX.
Kputepuit CuibBecTpa 3HaKOONPEIETICHHOCTH
KBapaTHIHOU (HOpMBL. DKCTpeMyM (QyHKIIUU

IMHOTI'MX IMCPEMCHHBIX.

Petenue 3a-
a4




Hax0>x1eHHeyCII0OBHOTO SKCTPEMYyMa METOAOM
HEOIIpeIeIeHHbIX MHOXUTeNneH Jlarpanxa. Ha-
X02KJIeHHE HauOOoJIBIIEr0 U HAMMEHbILIETo 3Haue-
HUS QYHKIIMI Ha KOMITaKTe.

7,8

JubdepenunpoBanue GpyHKIIUI MHOTHX TIEpe-
MEHHBIX)

ns-5, Kp-5

KpatHbie uaTerpa-
JIbI U UX TIPUIIO-
HKEHHUSL.

Brraucienne ABOMHBIX HHTErpanoB. CBejeHue
ITBOMHOTO MHTErpaja K MOBTOPHOMY B Cllydyae
MPSIMOYTOJIBHOW U KPUBOJIMHEHHOM 00J1acTeil.
3ameHa NepeMEHHBIX B IBOMHOM HHTETpae.
[TonstpHBIE KOOPANHATHI.

TpoliHble UHTETpaJIbl U UX BBIYMCIECHUE. 3aMEHa
MEPEMEHHBIX B TPOIHOM HHTerpane. L{lunuuapu-
"gecKue U c(hepruiecKre KOOpIUHATHI.
[IpuMeHeHrEe KpaTHBIX UHTETPAJIOB K PELICHUIO
FCOMETPHUYCCKUX B (PU3MUCCKHX 3ajad.

P
Pemenune 3a-
nau

0

(KpaTHBIe HHTCIPaJibl 1 UX ITPHUIIOKCHUA)

N3-6, Kp-6

10

KpuBosuHelHbIE
UHTETpabl.

BrIrurciieHre KpUBOJIMHENHBIX HHTErPAJIOBIED-
BOI'O U BTOpOro poxaa. ['eomerpruueckuii cMbICia
KpUBOJMHEHHOTO uHTEerpania l-ro poaa.
Bbruncienre KpuBOJIMHENHBIX HHTETPaIOBBTO-
poro poja ¢ momonisio Gopmyisl ['pura. Ycio-
BHsI HE3aBUCUMOCTH KPUBOJIMHEWHOIO HHTErpalia
BTOPOT'O poja OT NMyTH UHTerpupoBanus. Ciyyait
nosHoro augpdepexnuana.

Haxosxienue nepBooOpa3Hoi I TOIbIHTE-
rpanbHOTo Bhipakenus P(X, y)dx+Q(x, y)dy

Brrancnenue padoTeicHIoBOro mosisd. Berauncie-
HUE TUIOIIAIH C IIOMOIIBI0 KPUBOJIMHENHBIX UH-
TErpajioB.

P
Pemenne 3a-
nag

11

[ToBepXHOCTHBIE
WHTETPAJIBI.
(DIIEMEHTBI TEOPUU
TIOJISt

Brraucnenue niaomanb NoBEpXHO-
ctu.lloBepxHOCTHBIE UHTETpAJIBI |-TO posa U ux
CBOMCTBA.

[ToBepxHOCTHBIE HHTErpabl 2-TO PoJa U UX
cBoiicTBa. CriocoObI CBeIEHUS TOBEPXHOCTHBIX
MHTEIPaIoOB K HBOﬁHBIM HHTCrpaiaM.

PoTop, nuBeprenus, TUpKyIsuus. PopMyiisl
Crokca u Octporpaackoro-I'aycca B BEKTOpHOU
bopme.

[ToTok BekTOpa yepe3 MOBEPXHOCTH. Y CIIOBHS
MOTEHLINAIBHOCTH BEKTOPHOTO MOJIsI B IPOCTPaH-
CTBE.

/13, Pemienne
3a1a4
AT

10,11

(KpHBOJ’IHHCfIHLIC 1 MOBCPXHOCTHBIC UHTCI'PA-
UIBI>>

Uz-7, Kp-7

12

Psanel

Haxoxnenne cymmsl psaga. Psa reomerpuueckoin
nporpeccuu.MccnenoBane CX0IUMOCTH PSIZIOB C
MOJIOKUTETHHBIMU wiieHaMu. OOOOIICHHBIH Tap-
MOHHMYECKUM PSJI U €r0 CXOJUMOCTb.
3HakonepeMeHHble psibl. [loHsTHE a0COMOTHOM
M yCIIOBHOM cxoauMocTH. [Ipusnak JleiOHua.
MccnenoBaHue cX0IUMOCTH (YHKITMOHATBLHOTO

psna. [Ipusnak Beliepiitpacca paBHOMEPHOM

Ompoc.
Pemenue
3amaq




CXOIUMOCTH (PYHKIIMOHATIBHOTO psija.
HaxoxneHue paanyca 1 HHTEpBajla CXOAUMOCTH
CTENEHHOTO psaa, oomactu cxoaumoctu. dudde-
PEHLIMPOBaHUE U UHTETPUPOBAHUE CTEIIEHHBIX
PsI0B.
Psanbr Teitopa u Maxknopena. Paznoxenue
(byHKIMI B cTenenHbie psibl. Mcnonb3oBanue
paznoxxenus pynxuun B pan Teinopas npudnu-
PKEHHBIX BBIYMCIICHUSX U IPU BHIYUCIICHUH TIpe-
NenoB (YHKITHH.
Paznoxxenue B psaa @ypbe nepuoanyeckoi
(dynkunu.Paznoxenue B psjg @ypbe HEepHOAH-
"yeckoi QyHKUMU, QYHKIIMH, 3aJaHHON B IIPOU3-
BOJILHOM MPOMEKYTKeE. Paznoxenue B psag Oypbe
TOJILKO M0 KOCHHYCaM HJIM TOJIBKO IO CHHYCaM.
12 «PsaneDy 3-8, Kp-8
[Tpumeuanue: /I3 — npoBepka aomaiinero 3ananusi; Kp — koutponbHas pabora; U3 — un-
TUBUIyalbHOE TUIIOBOE 3a7aHue, Hanucanue pedepara — P, K — komnokBuyMm, AT — aTTecranusi.

2.3.3 JlaGopaTopHbIe 3aHATHSA — He NPe0yCMOMPEHDIL.
2.3.4 KypcoBblie padoTbl (IPOEKTbI)— He npedycMompeHtbl

2.4 TlepeyeHb Y4eOHO-METOIMYECKOT0 00ecTiedeHHs IJIsl CAMOCTOATEILHOH padoThI
0o0y4aomuxcs Mo JMCIHIJINHE

[lepeueHp yueOHO-METOAMUECKOT0 o0ecneye-
Bix CPC HUS IUCLHILTHHBI 10 BBIMOTHEHHIO CAMOCTOSATEN -
No HOM pabOTHI
2 3

1
Pedepat na temy: «'unepbonu- [Kyapsasues JI.JI., Kyracos A.Jl., Yexnos B.1.,

1  |ueckue pynkium, ux coiictsa u |[1laOynun M.WU. CoopHuK 3a7a4 o MaTeMaTH-
rpaduku. /JokazaTenbcTBO HEKO- [deckomy aHanuzy. Tom 1. Tlpenen. Hempepois-
TOPBIX TOKIECTBY. HocTh. [Iuddepenpyemocts. M.: dusmariur,

2010. — 496 c.
Pedepat na remy «O nexoropsix bepman I'.H.CO6opHUK 33724 110 KypCcy MaTeMa-

2  |moaxonax K MHTETPUPOBAaHUIO  |THUECKOTO aHAJM3a : 3aJa9HuK — MOCKBa :
byHKIHR. Okomut, 2015. — 432 ¢
Pedepar na Temy: «Hecob6cT- Kpatnsie unterpainst: [Ipaktukym. Spemenko

3 |BeHHBIC KpaTHBIC UHTETPAIIBI. JILA. Kpacnonap: Ky6auckwuii roc. yH-T., 2006.-
Wurerpan [lyacconay. 80 c.

Pedepar na temy: «HezaBucu- |KpuBonuHeiHble 1 TOBEPXHOCTHBIE MHTETPAIbL.

4 |mocth KpuBONMHEiHOTO MHTE-  |[SIpemenko JILLA., [Ton6epeskuna A.W. YyeGHoe
rpana 2-ro poaa oT mytu uHTeT- [mocodue. Kpacnomap: Kybanckwuii roc. yH-T.,
pPUPOBaHUs B IPOCTPAHCTBEN 2012.-109 c.

Y4eOHO-MeTOIUYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaromuXxcs U3
qycila MHBAJINWJIOB U JIUL] C OTPaHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs (OB3) npenocrasisitoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSAM UX 37J0POBbs U BOCHPUATHS HH(YOPMAIIH:

JUist 1 ¢ HapyIIEHUSIMH 3pEHHSL:

—B TMeYaTHOUN (hopMe YBETUUCHHBIM MIPUPTOM,

— B (popMe 2NIEKTPOHHOTO TOKYMEHTA,

Jlnst L ¢ HapyIIeHUsIMU CITyXa:



— B I1e4aTHoOM (opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JInst Ll ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIIBLHOTO arlapara:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTa 00Y-
YAIOIIUXCSL.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.
[IpenoaBanye AUCUMIUIMHBI BKIIOYACT ClEAyIOIKe (GopMbl pabOTHI:
® JICKIINU;
® TIPAaKTUYCCKHE 3aHATHS,
KOHTPOJIbHBIE pabOTHI;
KOJIJIOKBHYMBI;
KOHCYJIbTAIMH MTPETIoIaBaTeNei;
IK3aMEH;
caMoCTOsITeNIbHas paboTa CTYJCHTOB:
(M3y4eHNE TEOPETHUECKOTO MaTepHalia; BBHIIIOJHEHUE JOMAITHUX 3a/JaHUM, BBHITIOJHECHUE WHJIH-
BUYaJIbHBIX THUIIOBBIX 3aJlaHHii;, TIOJArOTOBKA K ONpPOCY; HamucaHue pedeparoB, MOATOTOBKA U
BBICTYIIJICHHE C JIOKJIQJIOM; TIOATOTOBKA K 9K3aMCHY).

['my6okoMy yCBOSHHMIO YU4E€OHOTrO Marepuaia AMCHUIUIMHBI COJEHCTBYIOT KOJUICKTHBHBIC
(OpMBI MHTEIUIEKTYaJIbHOU NIESTEFHOCTH, a TaKKe METOJbI paboTHI, CIIOCOOCTBYIOIIUE CaMO-
Pa3BUTHIO U CAMOOOPA30BaHHIO CTYICHTA.

O0pazoBarenbHBIE TEXHOJIOTHH, UCTIONb3YeMbIe B y4eOHOM IpoIiecce:

. JIEKIIUU C TPOOJIEMHBIM U3JTI0KEHUEM;

. JMCKYCCHH IO CJIOXHBIM BOIIPOCAM;
o NOJroTOBKa pedepara;

o TEXHOJIOTHS Pa3BUTHS KPUTUYECKOTO MBIIIICHUS;

J paboTa, HarpaBJIeHHAs HA YCBOEHUE 3HAaHUHN U CTIOCOOOB JIEHCTBUM IO CAMOKOH-
TPOJIIO;

o KOHCYJIbTallUN npenoz[aBaTeneﬁ.

IIpumepHBIE BONPOCHI, BBIHECEHHbIE HA JUCKYCCHIO
1. Wunaykuus v aHanorus B MareMatuke. Jloka3zaTelbCTBO MATEMAaTUYECKUX YTBEPKICHUM
10 aHAJIOTUH (II0 YCMOTPEHHUIO JEKTOPA).
2. TIpoBepka CyIIeCTBEHHOCTH YCIIOBUH TeopeM (10 YCMOTPEHHIO JICKTOPA).
3. JlokazarenbcTBO TEOPEM C AAHHOU (HOPMYITHPOBKON U TJIAHOM JI0Ka3aTeNbCTBa (IO yC-
MOTPEHHIO JICKTOPA).
4. Pemenue 3a1a4 pa3IMYHBIMH CIIOCOOAMHU.
5. CoBMeCTHBIN TTOUCK PEIICHUS 3aa4H.
6. CocrapneHue IIaHa peleHus 3a1a4H.
7. B3auMmHas u camonpoBepKa 3HaHUN U 00CYXIEHHE MOJYyYEHHBIX PEe3yIbTaTOB.
IIpumepHbie TeMbl pedepaToB
1. Tunepbonmueckue QpyHKIMHU, UX CBOMCTBa U rpaduku. Jloka3zaTenbCTBO HEKOTOPHIX
TOKJIECTB.
2. O HEKOTOPHBIX MOAX0JAaX K HHTETPUPOBAHUIO ()YHKITHIA.
3. HecobGcTBennbie kpatHble nHTErpaisl. MHTerpan [lyaccona.
4. He3aBUCHMOCTH KPUBOJMHEHHOTO MHTETpaja 2-ro pojaa OT MyTH UHTETPUPOBAHUSI B
IIPOCTPAHCTBE
Jns mun ¢ orpaHMYEHHBIMU BO3MOYKHOCTSIMU 3J10pOBbsI NIPEAYCMOTPEHA OpPraHU3alns KOH-
CyJIbTAlMN C HCIIOJIb30BAHUEM BJIEKTPOHHOM ITOYTHI.



4. OueHoYHbIE CPeCTBA JJIsl TEKYIIEero KOHTPOJISA YCIIeBAeMOCTH U MIPOMEKYTOY-
HOH aTTecTAllHHU

Tekyimuii KOHTPOJIb OCYIIECTBIISIETCA MPENOoIaBaTeIeM, BEAYIIUM MPAKTUYECKUE 3aH -
THSI HA OCHOBE BBIIIOJHEHHS CTYyICHTaMU JOMAIHKUX 3aJaHUid U PELICHUS 3a/1a4 Ha ayJuTop-
HBIX 3aHATUAX. B TeueHHne Kaxa0ro ceMecTpa MpoBOAITCSI KOHTPOIbHBIE padOThI, IIPEIoia-
raeTcsl BBINOJHEHUE TUIIOBBIX MHAMBUAYAIbHBIX 33/IaHUH I CAMOCTOSITEJIbHOU pado-
Th1.Penenue 3ama4 6e3 moMOIIM MperoaBaTess CIOCOOCTBYET aKTUBU3AIMHA CAMOCTOSITEb-
HOW JIEATEIILHOCTH CTY/IEHTa, JOPMUPOBAHUIO YMEHHIA U HABBIKOB B PEIICHUH 3a/1a4 110 COOT-
BETCTBYIOIIIEMY pa3/iely MaTeMaTHUECKOTO aHAJIN3a, MIO3BOJISIET TTy0Ke OCBOUTHh TEOPETHYE-
CKHI MaTepual, ClIoCOOCTBYET MPUOOPETESHUIO ¥ PA3BUTHIO HABBIKOB CAMOKOHTPOJIS.

Ha npakTryeckux 3aHATUAX KOHTPOJIb OCYILECTBISAETCS IPU OTBETE Y IOCKH, IIPU MTPOBEP-
K€ JIOMAIIHUX U UHAUMBHIYaJbHbBIX 3aIaHUH. B mepBomM ceMecTpe IIaHUPyeTCsl TPOBEACHUS
KOJUIOKBUYMA.

WTOroBbIil KOHTPOJIb OCYILIECTBIISIETCA B BUAE IK3aMEHA.

KoHTpoIibHbBIE, KOJUIOKBUYMBI, HHAUBUIYaJIbHbIE 3aJaHUsI OLIEHUBAIOTCS 11O MSTH-
OarIbHOM cucTeMe. DK3aMeHbI OIICHUBAIOTCS 10 CUCTEME: HEYI0BICTBOPUTEIILHO, YI0OBIIE-

TBOPUTCIIbBHO, XOPOIIO, OTJIIMYHO.

4.1(I)0H)1 OLCHOYHBIX CPEACTB AJIA MPOBECACHUS TEKYILICI0 KOHTPOJIsA

Tunosble 3a1a4u AJs caMmocTosiTeJibHOI padoTel (OITK-2)
| cemecTp

1. [Toctpouts rpaduku QyHKIMIA:

a) y= cos(x—%) 16) y=|x—2|+[3x];8) y=3"*

2. Haiitu nnpenensl nociie10BaTeaIbHOCTEN:
-3
. . 14+243+..40n, . (2n+3)

) I|m(\/n2+5n—\/n2+2);6) lim > ‘p) lim| —— | .

N—>-+o0 n—w N° +5n n->ol 2n—1
3. Haiitu npenensl QyHkumii:

COS X —C0S” X : 1+x )

a) lim - ;6) lim(2—cosx)s"*xp) lim| =——

x—0 X x—0 x>0l 2 + X
4. Bbruucnute npou3BogHbIe (PYHKIHI:

arccosin~/2x +1

a) f(X) = (cosx)"*:6) f (x) = (Inx —2)J1+Inx;s) f (X) =

x® -1 '
S. Haiitn npou3sBogHbIE y;(, y;z GbyHKIMY, 3a1aHHOM MMapaMeTpUYecKH:
X =2t —t°
y=3t-t>
6. Haiitu npousBoaHyro y;( dynxuun Y = Y(X) , 3anannoit nessro: €Y + y=InXx+X.

7. Haiitu mudpepennman pyuxuu (X, y) =In(x+ «/Xz +y?).

8. Haittu Of u d?f s Qysxumn f, ecmn £(x) = (x+1)-€*.

9. Haiitu nuddepenunan nepBoro 1 BTOPOro nopsjaka aias QyHKIuun Y = 9%,



10. Haiitu y" 5 eCJII/Iy:% (e 3 g 3 );

11.  Haiitu npou3BoaHyt0 nopsaka N aust GpyHkuu Y = (X2 +l) e

12.  Beuucauts npubmmkenHo 3125,5 .
13.  Hanucars popmyny Jlarpamxka aius Gyukuun Y = arcsin 2X ma orpeske [XO, X0 +AX].

14.  Tlokazats, uro rpaduk GyHKIHH Y = In(x2 —1) Besne BBINYKJIBIA.
15.  Tlocrpouts rpaduk dynkmmu Y = 3X° + 4X° +1.
16.  BerumcauTh HEONpeACTICHHBIC MHTETPAIIBI:
1 1 sin xdx arccos’ 2x
a) | —cos—dx ; 6)
sz X I\/1+2cosx I J1— 4x2
17.  BwuuCIUTH onpeﬂeneHHHe I/IHTeraJ'ILI
In? x (2x+4)dx ¢ (x+5)dx
j dx; 6) j 6) | = :
X +4x+13" 7 x* +2x+10
18.  Brruucnurth HCCO6CTBCHHBIG WHTETPaJIbl
2
a)l ———=>
)-([x2+4x+13 ! (4 x?)
19.  Haiitu momank GUrypsl, OrpaHUYEHHON KPUBBIMHE: X = COSt, y = 2sint.
20.  Haiitu o6bvem Tena, 00pa30BaHHOTO MpU BpallleHuu BOKpYr ocu Ox
burypsl, OorpaHU4eHHON TaHHBIMH KpUBBIMU: XY =1,y =0,Xx=1,X=2.
II cemecTp

21.  Haiit 9acTHBIC MPOW3BOIHBIC BTOPOTO MOPSIKA (HYHKITUU
f(x,y)=arctg(x/y).
22.  HWccnenoBath (YHKITUIO HA SKCTPEMYM:

3
Q) f(X,y)=4x*>—4xy+y?+4x—2y—7; ;6) u :%+2y2—22x+z

23. Haiiti HanOounpnii 00beM, KOTOPBIA MOKET UMETh NMPSAMOYTOJIbHBIN NapauieIenune,
€CIIM CyMMa JUIMH pebep ero paBHa a.
24.  Haiitu npou3BOIHBIE U MOTHBIE MU (HEPEHITNATBI IEPBOTO MOPSIKA K BTOPOTO MOPSAKA

u
dymimn Z=X"InY, e X= y=3u-2v;

25. Jlana ¢pynxius XCOS Y + Y COS Z + Z COS X =1, 3anannas nessno. Haiiti yacTHbIe

MIPOU3BOHBIE U TU(DPepeHInanbl IepBOro U BTOPOro MOPSIKOB.

26.  Haitru sxcTpemy™ Gynkmn Z = — + — npu yenosun 2X + Y = 4.
X

27. Haiitu Hanbonpiiee 1 HaMMEeHbIIIee 3HaYeHUE (PYHKITUU B 00J1aCTH
2 2 .2 2 .
z=x"-y°, D:ix+y <4
28.  BBIYUCIHTH UHTETPAIHL:

a) jdxf[(x+2|y|)dy; 0) TXdeCOS(X—y)dy;
0 -1 0 5

29. Brerancnute 00beM Te1a, OrpaHUYEHHOTO TTOBEPXHOCTSIMHU:
2+ X +y =1, x+y+z=1;



30.  Beruucnuts miomans GUrypsl, OrpaHU4eHHON KPUBBIMH.

x> +3y*=4,y<x, y=>0.

31.  OmnpenemuTs KOOPAMHATHI HEHTPA THHKECTH OJHOPOHOTO IAPOBOTO CIIOS, 3aKTIOYEHHO-

ro Mexay chepoit X2 +y? + 2> =8 umiockoctsmu X =—1u X = 2.

32. B aBOHHOM MHTETrpae ” f (X, y)dxdy paccraButs npenessl MHTErPUPOBaHKS B TOM U
Q

apyrom nopszke, eciu {2 — tpeyronsuuk ¢ Bepmmnamu O(0;0), A(1,0), B(1,1);

33. B nBoliHOM mHTErpane J.I f (X, y)dxdy IIEPEUTH K MOJISAPHBIM KOOPAUHATAM [ U (D U
Q

PacCTaBUTh MPEIEIbl HHTErPUPOBanHus, ecu: () = {X2 + y2 < ax} ) (a > O).
34. BreraucnuTh miiomans GUrypel, orpaHudeHHON KPHUBBIMHU.
r=1+coso, r = J3sin Q..
35. Haiitu Maccy niacTUHKH, OTPaHUYEHHON KPUBbIMU: X = 1, y = X2, y= —3/;

rae P ( X, y) =5x* + 4xy2 — MOBEPXHOCTHAS IUNIOTHOCTb.

36.  BpruuciuTh TPOWHOM MHTETpAT

III(X+ y + z)dxdydz, raeT: Z = X2 +y? z=
o’

37. Beruncnuts I( x° + y2 )dS , Tae L — okpy>XHOCTB X? + y2 =4X.
L

38.  Iloka3zaTb, YTOMHTErpa

2:4)
J= J‘ (x+2y)dx + (y + 2x)dy

(0;1)

HC 3aBUCHUT OT ITYTU UHTCTPUPOBAHUA U BBIYUCIIUTD €TO.

39.  BbIUMCIUTH TOBEPXHOCTHBIM MHTETPA:
'U xds, rael — nomycoepa Z = +/1- — y2 .
&
40.  HccrmemoBaTh Ha CXOAMMOCTh YKa3aHHBIC PSJIbI C TTOJIOKUTEIHHBIMU YJICHAMH:
i n+2
= ndn
41.  HccrnenoBaTh Ha CXOAUMOCTH U a6comoTHy10 CXOAMMOCTb 3HAKOYEPENYIOLIUICS pAL:
Z( )n+1 2n+1
5n(n+1)
42. Haiit 0651acTh CXOMMOCTH CTEMEHHOTO psifa
w0 2
n n
> ———(x+2)".
n= [ (N+3)

43.  Pasnoxuts B psix Pypse mo kocumycam dyrkimo Y =1—3X B unrepane (O;R) .

Bonpocs! 1151 MOATOTOBKH K KOJUIOKBHYMY
Onpenenenue u popmyaupoBku Teopem (OIIK-2)



1. ITonstTe MHOXecTBa. Onepanuy Haa MHOKeCTBaMHU. Jlornueckass CHMBOJIMKA.

2. Pacmmpennas uncnoast npsimasi. AOCONIIOTHAsI BETMYMHA Yuciia. MHOXecCTBa Ha Ipsi-
MOH, OKPECTHOCTH.

3. Meton MmaremaTuyeckoil MHAYKIMU. bunom HeroToHa.

4. OrpaHu4eHHbIC U HEOTPAHHYCHHBIC YHCIOBBIC MHOXKECTBA. [ paHU YHCIIOBBIX MHO-
KecTB. TeopeMa CylIeCTBOBaHUS BepXHeH (HIKHEW) TpaHu YUCIOBOTO MHOXECTBA.

S. [Tpunuun Apxumena. [IpuHIUI BI0KEHHBIX OTPE3KOB.

6. O6mee nmousarue Gpynkiuu (orodpakenusi). Kommosurus ¢pyakuuii. O6paTHas GyHK-
s, Yucnossie pynkunu. OCHOBHBIE 3IeMEHTapHbIE (PYHKITUH, UX CBOMCTBA U rpauKH.

7. Crnioco0sl 3amanust pyHkiui. HesBHbIN crioco6 3amanust GyHKInu. OyHKIUH, 3a/1aH-
HBIC MTAPAMETPUICCKIMH YPABHCHHUSIMH U YPABHEHUSMU B TIOJISIPHBIX KOOPAUHATAX.

8. Omnpenenenue nociuea0BaTeIbLHOCTH U €€ npenena. EAMHCTBEHHOCT npesena, orpa-
HUYEHHOCTh CXOJISIIEHCS MOCIeI0BATEILHOCTH.

9. ApudmeTrueckue onepanuu HaJl CXOASIIUMUCS TTOCTIEI0BATEIbHOCTIMHU.

10.  CaoiicTBa CXOIAIICHCS TTIOCIECAOBATEIFHOCTH, CBS3aHHBIE C HEPABEHCTBAMH.

11.  BeckoHeuHO Majble U OECKOHEYHO OOJIbIINE MOCIEA0BATEIBHOCTH, UX CBOMCTBA.

12. [IpuHIUI CXOIMMOCTH MOHOTOHHOM MOCIIEA0BATEIBHOCTH.

13.  [IpuHnun craruBaroumxcs oTpe3koB. Yucio e.

14. [ToamocnenoBaTeIbHOCTH M YaCTUYHBIE TPEAEIIBI YUCTOBOM MOCIEA0BATEIBHOCTH.
Jlemma bonbsuiano-BeliepmTpacca.

15. dyHaaMeHTalIbHAs MocaeaoBaTebHOCTh. Kpurepuii Komm cxoaumocTu nocienoBa-
TEIbHOCTH.

16. Onpenenenue npenena GyHknuu B Touke. Onpenenenue npenena mo Komm u mo [eid-
HE, SKBUBAJICHTHOCTH onpeaenenuii. [Ipenen Gpynkunnu Ha 6€CKOHEYHOCTH.

17.  BbeckoneuHo Manble QyHKIUH, UX CBOWcTBA. beckoHeuHo Oonbiine ¢pyHkiuu. Obiee
ofpeienieHue npejaena QyHKIHH.

18. O6mwme cBoiicTBa npeena GyHKIUNA: €TMHCTBEHHOCTD, JJOKAIbHAs! OTPAaHUYEHHOCTb.
19.  CsaoiicTBa mpenena pyHKINH, CBA3aHHBIE C ApU(PMETHIECKIUMH ONIEPALIASIMHU.

20. CroiicTBa npenena GyHKIIUH, CBSI3aHHBIE C HEPABEHCTBAMM.

21.  Ilpemen KOMOO3UIMH (PYHKIIHA.

22. Onnocroponnue npenensl. [Ipeaen MOHOTOHHON (YHKIIUH.

23.  CpaBHeHue QpyHKIUH, SKBUBaJIeHTHbIE GyHKIMU. KpuTepuil S5KkBUBaJIEHTHOCTH (YHK-
1107078

24.  OmpepneneHue HeMPEpbHIBHOCTH PyHKIINU B Touke. Touku paspeiBa ¢pynkiun. Kinaccu-
(duKaIms ToueK pa3phiBa.

25.  CaoiicTBa QyHKIIMIA, HEMPEPHIBHBIX B TOUKE (JIOKATbHAS OTPAHUYEHHOCTh, YCTOWYHU-

BOCTb 3HaKa, HEMPEPHIBHOCTH CYMMBI, MPOM3BEECHHUS 1 yacTHOrO hyHKIUI). HempepsiBHOCTH
OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHHA.

26.  HempepsiBHOCTH c10KHO¥ yHKImu. HenpepssHOCcTh hynkmuu X, X >0

27. Teopema bonbiiano-Komm (o mpoMeKyToO4HOM 3HAYEHUH HEMPEPHIBHON HA CETMEHTE
¢ynkuun). CnencTBue TeOpeMBbI.

28.  Ilepsas Teopema Beiiepmrpacca (00 orpaHU4eHHOCTH HEMIPEPBIBHOW HA CErMEHTE
GyHKIUN).

29. Bropas Teopema Beitepmirpacca (0 JOCTHXEHHH HETIPEPHIBHOW HA CETMEHTE (DYHKITHH
AKCTPEMAJILHBIX 3HAYEHUH).

30. [TepBrIit 3aMeuaTeTbLHBIN MPEIET U €T0 CJICICTBHSL.

31. Bropoii 3ameuarensHbli penen.CneacTBUs BTOPOro 3aMeYaTenbHOIO IIpeaena

32. Teopema cymiecTBOBaHUS U HENIPEPHIBHOCTU 00paTHOM dyHKIMK. [ToHsATHE paBHO-

MepHoii HenpepbIBHOCTH (pyHKIMH. Teopema Kanropa. Kputepuit Komm cymecrBoBanus ko-
HEYHOTO Tpeea GyHKINUN.

33.  Ycunosue nuddepennupyeMmocty GyHKIuU. CBsI3b MEXKAY HETIPEPHIBHOCTHIO U AU ]-
bepeHIPyeMOCThIO QYHKIIUH.



34.

[TpousBonnas pyHkuuu. OQHOCTOPOHHHE U OECKOHEUHBIE TPOU3BOIHBIE.

35. CBs13b MEX]y CYIIECTBOBAHHEM MPOU3BOIHON M TU(PHEpEeHIIUPYEMOCTHIO (PYHKITHH.

36.  IIpaBuna nuddepeHpoBanus CyMMBbI, pa3HOCTH, IPOU3BEICHHUS U YaCTHOTO (PyHK-
LUH.

37.  Tabnuua npou3BOIHBIX OCHOBHBIX 3JI€MEHTApHBIX (DYHKIHIA (BBIBOA (hOPMYII).

38. YpaBHeHUs KacaTeJIbHON U HOpMaJIH K KpUBOH. CKOPOCTh MPSMOJIMHEUHOTO ABUKE-

HUSL.

39.  Tlonsarue nuddepennuana. Ero reomerpuyueckuii u Gu3nuecKuii CMbICI.

40.  IIpowmsBoanas 0OpaTHON QYHKIUH, QYHKIIMH, 33JaHHON HESIBHO U ITAPAMETPUYECKH.

41.  TlpoumsBonHas crnoxxHou pyakmuu. MaBapuanTHOCTh hopmbl | muddepenimana.

42.  TlpousBoanbie u nuddhepeHranbl BEICIINX TOPSIKOB; N-bIe IPOU3BOIHBIC (PYHKIIUI:

x",a% sinx,cosx, y=log, X, (L1+x)*.

43.

Juddepennnansl BEICIIUX MOPSAKOB OT CIOXKHBIX GyHKIUH. «Hapymienuey» naBapu-

aHTHOH (popMBbI U PepeHITaIoB BEICIINX HOPSIIKOB IPU HETMHEHHOW 3aMeHe IePEMEHHOM

44, Teopema Depma, €€ reOMETPUUECKHAN CMBICIT.
45.  Teopema Jlarpanxa, Ponisi, UX reoMeTpu4eCKUil CMBICII.
46.  Teopema Komm. ITpasuo Jlonurans packpeitus Heonpenenennocreii suga 0/0u oo/ o,
47. PackpbITHE HEONpeaeIeHHOCTEH BUIOB 00-00, 0x 00,1, ooo, 0°
48.  ®opmymna Teiinopa GyHKIMH ¢ ocTaTOYHBIM WieHOM B opme [leano u B hopme Jla-
rpaHxa.
49.  Pasnoxenue no popmyne Maxtopena pynkiuii %, sinx, cosx, y=Ilog, X,
1+x)*.
50.  VYcmoBus MOCTOSIHCTBA 1 MOHOTOHHOCTH (DYHKITHH.
51. JlokanpHbIHM SKkcTpeMyM pyHKIH. HeoOxonuMoe u 10CTaTOYHbIE YCIOBUS SKCTPEMY-
Ma.
52. Hamnpasnenue Beimykioctu rpaduka GyHKIuU. JloCTaTOYHOE YCIIOBUE BBITYKIOCTH
rpaduka GyHKIUH.
53. Touku nepern6a rpaduxa pyakuun. Heodxoaumoe u 10CTaTOUHOE YCIOBHUS TOUEK
neperuoa.
54. DKcTpeManbHbIe 3HaUeHUs (PYHKIMU Ha OTpe3Ke. ACUMIITOTHI Ipaduka.
Jloka3arenbcTBa yreepxiaennii (OIK-2)
Beeoenue ¢ ananus
1. Teopema cymiecTBOBaHMsI BepXHell (HIKHEH ) rpaHH YMCIIOBOIO MHOXKECTBA.

2.

ITpuHnun Apxumena.

Ilpeden nocnedosamenvnocmu

PN W

Teopema 00 OrpaHMYEHHOCTH CXOAIIEHCS MTOCIEI0BATEILHOCTH.

Teopembl 0 0ECKOHEUHO MaJBIX TIOCTIET0BATENBHOCTSIX.

TeopeMsl 0 mpejienax Mmocjie1I0BaTeIbHOCTIX, CBSI3aHHBIE C apU(PMETHISCKUMHU OTEePaIUsIMHU.
TeopeMsl 0 npezenax MnocieI0BaTeIbHOCTIX, CBI3aHHbIE C HEPABEHCTBAMHU.

[TpuHIMIT CXOAMMOCTH MOHOTOHHOM MOCJIEI0BATEILHOCTH.

Yuco «ey.

Ilpeoen ¢pynxkyuu

9.

10.
11.
12.
13.
14.
15.
16.

Teopema 0 €eTMHCTBEHHOCTH Tpeena QyHKIIHH.
Teopema o oKanbHON OrpaHMYEHHOCTH (YHKIIUH, UMEIOIEH KOHEUHBIH Mpeien.
Teopema o mpesene KOMIO3UITUN (PYHKITHIA.
Teopemsl 0 penenax GyHKUUHU, CBSI3aHHBIE C apU(PMETUYECKUMU OTIEPALHSIMH.
Teopemsl o mpenenax GyHKINHU, CBI3aHHBIC C HEPABEHCTBAMHU.
[TepBrIii 3aMedaTenbHbIN TPEAET U €r0 CIAEACTBHUS.
Bropoii 3aMeuaTenbHbIi PEIE U €ro CIECICTBUA.
TeopeMbl 00 SKBUBaJICHTHBIX (DYHKITHSX.



Henpepuvienocmo pynkuyuu

17. TeopeMa 0 HEMPEPHIBHOCTH KOMITO3ULIMH (DYHKITHIA.

18.  Teopema o mpenene MOHOTOHHON (PYHKIIUH.

Teopema bonbriano-Komm (0 mpomMeKyTouHOM 3HaYEHUU HENIPEPBIBHOM HA CErMEHTE (DYHKIUH).
19.  TIlepmas Teopema Beiiepmtpacca (00 OrpaHHUEHHOCTH HEPEPHIBHON Ha CerMEHTEe (YHK-
1IUHN).

20. Bropas teopema Beiiepmtpacca (0 JOCTH)KEHHH HEMPEPHIBHON Ha CerMeHTe (DYHKIIMU

AKCTPEMAIIbHBIX 3HAUCHHIA).
Jupppepenyuposanue pynkyuit 00Holi nepemennon

21.  Teopema o CBS3M MEXy CYIIECTBOBAaHHEM IPOU3BOIHON U A (HepeHINPYyEeMOCTIO
byHKINN.

22. Teopemsbl 0 mudpepeHIpPOBaHUE CYMMBI, IIPOU3BEACHUS U YaCTHOTO (DYHKITHIA.

23.  Teopemsl 0 quddepeHpoBaHny 00paTHON QYHKIIUH, (HYHKIIMHU, 33JaHHON TTapaMeTpH-
YEeCKUMH yPaBHEHHSIMHU.

24.  Teopema o muddepenunpoBannn kommnozunuu GyHkuii. MTaBapuanTHocTs hopmsl |
nuddepennmana.

25. Teopema Pepma, €€ reoOMETPUUIECKUI CMBICII.

26.  Teopemsl Jlarpanxa, Posist, ©X reoMeTpHYeCKU CMBICIL.

27.  Tlpasuio Jlonurans packpeitus Heonpenenennocrei Buga 0/0wu oo/ o,

Bonpock! 1Jist MOATOTOBKH K IK3aMeHy
I cemecTp (OIIK-2)

1. [TonsTe MHOXecTBa. Onepanuu HaJ MHOKecTBaMHU. Jlornueckasi CHMBOJIMKA.

2. MHoxecTBO JIeiicTBUTENBHBIX uncesl. CBoWCTBa IeHCTBUTENbHBIX uncel. [Ipeacras-
JICHHE ICHCTBUTEIBHBIX YHCEIN ACCATUIHBIMU APOOSIMHU.

3. MouHocTh MHOKECTBA. CUETHOCTD pallMOHANIBHBIX 4yKcell. HecueTHOCTh nelicTBU-
TEJIbHBIX YUCEIL.

4. Pacmmpennas uncioBas npsmas. AGCONIOTHAs BeTMUYMHA Yncia. MHOeCTBa Ha Mpsi-
MOH, OKPECTHOCTH.

5. Meron MaremaTuyecko HHAYKIMU. buaom HeroToHa.

6. OrpaHu4eHHbIE U HEOTPaHUUEHHBIEC YHCIOBbIE MHOKECTBA. [ paHN YMCIIOBBIX MHO-
xecTB. Teopema cyIecTBOBaHUS BepXHEN (HUKHEN) IrpaHu YMCIOBOIO MHOXKECTBA.

7. [Mpuauun Apxumena. [IpuHIUN BI0KEHHBIX OTPE3KOB.

8. Oomiee nouarue GpyHkun (orodpakenus). Kommnosunms pynkuuii. O6patHas pyHK-
uust. Yucnosele pyHkumu. OCHOBHBIE 3JIeMEHTapHbIEe (YHKIUHU, UX CBOMCTBA U TpadUKH.

9. CrniocoOs1 3aanus GyHkiuil. HesiBHBIN crioco6 3aganus GyHkiun. OyHKIMH, 3a0aH-
HbIE NTapaMETPUUYECKUMH YPAaBHEHUSIMHU U YPaBHEHUSIMU B TIOJISIPHBIX KOOpAUHATAX.

10.  Ompenenenue nociea0BaTENFHOCTH U €€ npeena. EMMHCTBEeHHOCTh Mpeiena, orpa-
HUYEHHOCTb CXOJAIIEICS MOCIe0BaTEIbHOCTH.

11.  Apudmernyeckue onepanuu HaJl CXOIAIIMMUCS TOCIIEA0BATENILHOCTIMH.

12. CBolicTBa CXOAIIEHCS MTOCIEA0BATEIbHOCTH, CBI3aHHBIE C HEPABEHCTBAMM.

13.  BeckoHe4HO Majble U OECKOHEYHO OOJIbININE MOCIEA0BATEILHOCTH, UX CBOMCTBA.

14. [TpuHIUIT CXOAMMOCTH MOHOTOHHOM MOCJIEA0BATEIBHOCTH.

15.  IlpuHIMI CTATUBAIOMIKUXCS OTPE3KOB. Yncio e.

16.  TloamocienoBaTeNbHOCTH M YaCTUYHBIE MTPEEITbl YHCIOBOH MOCIET0BATETLHOCTH.
Jlemma bonerano-Belieprpacca.

17. dyHaaMeHTallbHAas NocaeaoBaTenbHOCTh. Kputepuii Komm cxoaumocT nocienoBa-
TEIbHOCTH.

18. Omnpenenenue npenena GyHkuu B Touke. Onpenenenue npenena mo Kommm u mo ['eid-
HE, SKBUBAJICHTHOCTH onpezencHuid. [lpeaen pyHkunu Ha 6€CKOHEUHOCTH.

19.  BeckoHeuHo Majble QYHKIINHU, UX CBOIMCTBA.

20.  beckoneuno 6onpmue Gynakmuu. Odiee onpeneaeHue npeaena GyHKINH.
21.  OOuwe cBoiicTBa npeaena GyHKIUN: €JUHCTBEHHOCTb, JOKaJIbHAs OTPAHUYEHHOCTb.



22.  CgoiicTBa npezena (GpyHKIUH, CBI3aHHBIE C apU(PMETHIECKUMU OTEPALIUSIMH.

23.  CsoiicTBa npezena pyHKLIUH, CBA3aHHBIE C HEPABEHCTBAMM.

24.  Tlpexen KOMIO3UIMH (PYHKITHA.

25. Onnocroponnue npeaensl. [Ipeaen MOHOTOHHON (YHKIIUH.

26.  CpaBHeHue QpyHKIUH, SKBUBaJICHTHBIC GyHKIMU. KpuTepuil SKBUBaJICHTHOCTH (YHK-
UH.

27.  OmnpeneneHue HeNMPEPHIBHOCTH (PYHKIMM B TOUKe. Touku paszpsiBa pyHkuuu. Knaccu-
(buKanus ToueKk pa3pbiBa.

28.  CoiicTBa (h)yHKIMH, HETIPEPBHIBHBIX B TOUKE (JIOKAJIbHASI OTPaHUYEHHOCTD, yCTOWYH-

BOCTb 3HaKa, HEMPEPHIBHOCTb CYMMBI, MPOU3BECHUS 1 YacTHOrO pyHKIIUI). HempepbIiBHOCTH
OCHOBHBIX AJICMEHTaPHBIX (DYHKITUH.

29.  HemnpepsIBHOCTH croHO# GyHKiuu. HenpepsirocTs Gynkimu X*, X >0

30. Teopema bonbiiano-Korm (0 mpoMeXyTO4HOM 3HAYEHUH HEMPEPHIBHON HA CETMEHTE
¢yukun). CrneacTBue TEOPEMBI.

31.  Ilepsas Teopema BeiiepmiTpacca (00 OrpaHHYEeHHOCTH HEMPEPHIBHOM HA CETMEHTE
GyHKIUN).

32.  Bropas Teopema BeiiepiTpacca (0 1OCTHXEHUU HEMPEPHIBHOM Ha cerMeHTe (QyHKIIUU
AKCTPEMAJIbHBIX 3HAYEHUH ).

33. IlepBblii 3aMevaTeNbHbBIN MPEAEH U €0 CIEACTBUS.

34. Bropoii 3ameuarensHbii penen.CinecTBUS BTOPOro 3aMeYaTeIbHOI0 Ipeiena

35. Teopema cymiecTBOBaHUS U HENIPEPHIBHOCTH 00paTHO (yHKIMU. [loHsATHE paBHO-

MmepHoii HenpepbIBHOCTH (yHKIH. Teopema Kanropa. Kpurepuit Komm cymecrBoBanus Ko-
HEYHOro npejena GyHKIUY.

36.  YcunoBue nuddepennupyeMmocty GyHKuuu. CBsI3b MEKAY HETIPEPHIBHOCTHIO U AU (]-
(bepeHIpyeMOCThIO (DYHKIIHUH.

37.  IlpowmsBoanas ¢pyHkunu. OJHOCTOPOHHUE U OECKOHEUHBIE IIPOU3BOIHBIE.

38. CBs13b MEX]y CYIIECTBOBaHHEM MPOU3BOAHON U nuddepeHImpyeMocThio PYHKINH.
39.  IIpaBuna quddepeHnrpoBaHns CyMMBI, pa3HOCTH, IPOU3BEICHHUS U YaCTHOTO (PyHK-
uil.

40. Tabnuiia mpou3BOIHBIX OCHOBHBIX AJIEMEHTApHBIX (PYHKIUHN (BBIBOI (PopMyI).

41.  VYpaBHeHHS KacaTeJbHOM W HOpMaJH K KpuBOi. CKOpOCTh MPSIMOJIIMHEHHOTO JIBUXKE-
HUSL.

42.  Tlonsarue nuddepennmana. Ero reomerpudeckuii 1 GU3NUECKUit CMbICIT.

43.  TIpowmsBopaHas 0OpaTHON QYHKIINH, QYHKINH, 33JaHHOU HESIBHO U ITAPAMETPUYECKH.
44.  TlpousBoaHas crnoxxHoU ¢pyHKUMU. MHBapuanTHOCTH hopMmel | nuddepenmana.
45.  IlpousBoansie u nuddepeHIraibl BICIIMX TOPSAIKOB; N-bIe MPOU3BOIHbIE DYHKIINI:

x",a* sinx,cosx, y=log, X, (1+x)*.

46.  TuddepeHnnansl BHICIINX MOPSAIKOB OT CIOXKHBIX GyHKIMH. «HapyiieHnue» nuBapu-
aHTHOU (hopMbl 1 PepeHnanoB BbICIIUX MOPSIIKOB IIPU HETMHEHHON 3aMeHe epeMeHHOM
47. Teopema ®Depma, €€ reOMETPUIECKUN CMBICIL.
48. Teopema Jlarpan»ka, Pous, uX reoMeTpu4eCKUi CMBICIL.
49. Teopema Komm. ITpasuo Jlonurans packpeitus Heonpenenennocreii suga 0/0u oo/ oo,
50.  PackphITus HeompeaeneHHOCTelt BHmIoB 00-00, 0x 0,17, «?,0°,
51.  ®opwmyna Teinopa pyHKIMM ¢ OCTaTOUHBIM wieHOM B popme [leano u B popme Jla-
rpaHxa.
52.  Paznoxenue no ¢popmyne Maxnopena GpyHKIuit

a¥, sinx, cosx, y=In(l+x), @+x)%,
53.  VYcnoBus MOCTOSIHCTBA 1 MOHOTOHHOCTH (DYHKITUH.

54.  JlokanbHbIH 3kcTpeMyM pyHkmu. HeoOxonumoe u J0CTaTOYHBIC YCIOBUS SKCTPEMY-
Ma.



55.  Hampasienwue BRITYKJIOCTH rpaduka GyHKIUH. Jl0CTaTOYHOE YCIOBUE BBITYKIOCTH
rpaduka GyHKIUH.

56. Touku nepernda rpaduka ynkmun. HeoOxoaumoe 1 J0CTAaTOYHOE YCIOBHUS TOYCK
neperuoa.

o7, DKcTpeManbHbIe 3HaYeHUsT QYHKIUU Ha OTpe3ke. AcuMNITOTH rpaduka. [ToaHas cxe-
Ma ucclieIoBaHus (PYHKIMU U IOCTpOEHHE ee rpaduka.

58.  IlousTue nepBooOpa3HOIi, ee CBOMCTBA.

59.  Ompeznenenue HEOMpPeIEICHHOIO HHTETpalla, OCHOBHBIE CBOICTBA.

60.  TaOnuua HeonpeAeICHHBIX HHTETPATIOB OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH.

61. Meroa 3aMeHbI IEPEMEHHOM U UHTETPUPOBAHUS 110 YACTSAM B HEONPEACIEHHOM UHTE-
rpaie.

62.  IIpocteie qpobu M UX UHTETrpUpOBaHKE. Pa3noxkeHne parmoHaIbHON (DYHKIIMHM HA
npocTelie podu. MHTerprupoBanue palMoHANbHBIX (YHKITUI.

63.  HHTrerpupoBaHHe UPPALMOHAIBHBIX (YHKIHH.

64.  HMuterpupoBaHue BBHIPAXECHUH, COIEPKAIINX TPUTOHOMETPHYECKHIE ()YHKIIHH.

65.  3agauu, npuBOASIIKE K MOHITHIO ONPEIe]ICHHOro HHTerpana. [lnomaas KpuBoIuHEH-
HOM TparenuH.

66.  Omnpenenenue unrerpana Pumana. HeoOxonumoe ycioBue nHTErpupyemMocTu. I'eo-
METPUYECKUH CMBICI ONPEIeICHHOTO HHTErpaa.

67. Mepa XKopnana. M3mepumbie mHOXkecTBa. CymMmebl JlapOy 1 Ux cBoiicTBa.

68.  Kpwurepuii unterpupyemocts no Pumany. Kimaccel uHTerpupyemMpIx QyHKIIHIA.

69. CsaoiicTBa onpeaenEHHOr0 UHTErpasa, BbIpa)KEHHbIE PABEHCTBAMHU.

70. CpoiicTBa onpeneaHHOr0 HHTETpaia, BRIPAKCHHBIC HepaBeHCTBaMU. TeopeMa o cpe-
HEM 3HAYCHMH.

71. TlpubGnuxeHHOE BHIYMCIECHUE ONPEIETICHHBIX HHTETPAJIOB.

72. WuTerpan ¢ nepeMeHHbIM BepXHUM npenenom. Popmyna Herotona-Jleitbnuna.

73.  Merox 3aMeHBI IEPEMEHHON W MHTETPUPOBAHMS 110 YaCTSIM B OTIPEICIICHHOM HHTe-
rpaie.

74. [lonsTHe IMHBI Jyryu KpUBOW. BeIpaskeHHe UIMHBI IyTH HHTETPAJIOM.

75.  TloHsaTue miomaay niaockoi Gpurypsl. BeipaxkeHue miomanm HHTErpajioM.

76.  IlonsaTme oObemMa MPOCTPAHCTBEHHOM 001acTH. Brrancienne oobeMa Tena ¢ TOMOIIBI0

norepevHbIX cedeHnit. O0beM Tena BpallieHus. Beruncienue miomiaaei moBepXxHocTel Bpa-
11(S3175:8

77.  IlpunoxeHue onpeaeeHHOro HHTerpaia K 3aadam (pu3mKH.

78.  HecoOcTBeHHBIC HHTETrPAIIBI ¢ OECKOHEYHBIMH MPEIEIaMi OT HEOTPAHUYCHHBIX (yHK-
nuii. CBOMCTBA U BEIUHUCIIEHUE.

79.  Ilpu3HaKH CXOAUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

2 cemectp(OIIK-2)
n n
[TonsTHE N-MEPHOTO eBKIMA0BA pocTpanctBa R Ilpumepsl MHOKecTB R

IMocnenoarensrocts B R n ee npened.

BemectBenHast QyHKIIMM JBYX TEPEMEHHBIX U €€ rpaduK, JUHUN YPOBHSL.

JIBoiHbIe npenensl. [IoBTOpHBIE Ipeenbl, YCIOBUSA UX PABEHCTBA.

IIpenen pyHKINN MHOTHUX IT€PEMEHHBIX.

HenpeppiBHOCTH (DYHKIIMM MHOTHX IIEPEMEHHBIX, CBOWCTBA.

YacTHble TPOU3BOHbBIE U YaCTHBIE TU(depeHIanbl GYHKIIUMA MHOTUX TEePEMEHHBIX.
JuddepernunpyeMocTb QyHKIIMU MHOTUX niepeMeHHbIX. [Tonnbil nuddepenimann.
['eomeTpUyecKHii CMBICIT YaCTHOM MPOU3BOIHOM U MOIHOTO auddepeHImaia.

LNk wN

9. Heo6xomumoe u noctaTounoe ycinoBus 1udGepeHInpyeMoCTH.
10.  IIpowusBoaHast CI0XKHOHM (PYHKIMH, MHBAPUAHTHOCTB (hOPMBI IIepBOTro U depeHIna-
na.

11.  IlpousBoxHas no HampasieHUIO. ' pagueHT.



12.  TlpousBoauble 1 quQQepeHInanbl BHICIINX MOPSAIKOB. Y CIOBHUS PABEHCTBA BTOPHIX
HPOU3BOIHBIX.

13.  ®opwmyna Teitnopa GyHKIMKM MHOTHX ITEPEMEHHBIX.

14.  JloxanbHbIl 3KCTpeMyM (PYHKLIMKM MHOTUX IepeMeHHbIX. HeoOxonumoe yciioBue sKc-
TpeMyMa.

15. Kpurepuii CuiibBecTpa 3HaKOOTIPEICIACHHOCTH KBapaTHIHOU (hopmbl. JlocTraTrounbie
YCIJIOBUS JIOKAJILHOT'O 3KCTPEMYMa.

16.  JlokanbHbIi 3kcTpeMyM (DyHKIMU ABYX nepeMeHHbIX. Heobxoaumoe u JoctaTouHoe
YCIIOBUS IKCTpPEMyMa.

17.  Boluncnenue npou3BOAHBIX HEABHO 3aaHHbIX PpyHKUUN. [loHaTHE 00 ycIOBHOM 3KC-
Tpemyme. Meron Jlarpanxka HaX0XACHUS YCIOBHOIO DKCTpEMyMa.

18.  HauOousbiiee 1 HaMMEHbIIIEe 3HAYCHUS (PYHKITUH HA KOMITAKTe.

19. 3ajaud, TpUBOASIINE K TIOHITHIO JBOMHOTO MHTETpaa.

20.  OmpegeneHue ABOWHOTO UHTErpaja. Y CIOBUA CYIIECTBOBAHUS IBOMHOTO UHTErpaa.
21. CBoiicTBa IBOMHBIX HHTETPAJIOB.

22.  (CaeneHwue JBOIHOrO MHTErpasia K MOBTOPHOMY B Cllydae MPsIMOYTOJIbHON 001acTH.
23. CBeneHue TBOMHOTO HHTErpaia K MIOBTOPHOMY B CITy4ae KPUBOJIMHEWHOHN 00J1acTH.
24.  DreMeHT IUIOMIA I B KPUBOJIMHEHHBIX KOOpAUHATaX. 3aMEeHa IEPEMEHHBIX B JJBOMHOM
uHTerpaie. llonspHble KOOPAUHATEI.

25.  Tpoiinble HHTETpaJbl U UX BBIUKCICHHE. 3aMEHA IEPEMEHHBIX B TPOWHOM MHTETpae.
26.  IlpuMeHeHME KPAaTHBIX MHTETPAJIOB K PEUICHUIO TEOMETPHUECKUX U (PU3UUECKUX 3a-
Jad.

27. [TonsTre rmankoi kpusBoi. KpuBosmHelHbIe HHTErpasisl 1- poga, X CBOMCTBA, I'e0-
METPUYECKUN CMBICII.

28. OpuentupoBaHHbIe KpuBble. KpuBOIMHEHBIE HHTETpAJIBI 2- poJia, UX CBOiicTBa. Pa-
60Ta CUIIOBOTO MOJIS.

29. CBs13b MeX 1y KpUBOJIMHENMHBIMU UHTETpasiaMu 1-ro u 2-ro poaa. CriocoObl cBeIeHUS
KPUBOJIMHENHBIX UHTETPAJIOB K ONPENEICHHBIM HHTETPAJIaM.

30. ®opwmyia ['puHa. Berunciienne niomanay ¢ TOMOIIbI0 KPUBOJIMHEWHBIX NHTETPAJIOB.
31.  VYcioBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO HHTErpaja 2-ro poja OT MyTH UHTErpUpo-

BaHus. Ciyyail nonnoro auddepenuunana. [leppoodpaszHas Ui MOABIHTETPAIbHOTO BhIpaXKe-

aus P(X, y)dx+Q(x, y)dy.

32.  TloHsaTHe TIaaKON MOBEpXHOCTH. BekTOopHO-TIapaMeTprueckas opma 3aJ1aHus 1o-
BepxHOCTH. KacarenbHast III0CKOCTh M HOpMaJIb K MOBEPXHOCTH. Ilnomane nosepxHocTy.

33.  TloBepxHOCTHBIE HHTETpPAHI |-TO posa M UX CBOWCTBA.

34.  JIBycTopoHHHE MoBepXHOCTU. OpHeHTaIMs TOBEPXHOCTH U BBIOOP cTopoHbl. Hanpas-
JSIOUIME KOCUHYCHI HOPMAJIH.

35.  IloBepXHOCTHBIE HHTETPaAIbI 2-TO POJia U UX CBOWCTBA.

36.  CrocoObl cBeJIeHHSI TOBEPXHOCTHBIX HHTETPAJIOB K IBOMHBIM WHTETPAJIaM.

37.  Potop, nuBeprenums, nupkysus. @opmynst Ctokca u Octporpaackoro-I'aycca,
BEKTOPHAs 3aMKCh. Y CIIOBUS MOTEHLIUATBHOCTH BEKTOPHOTO MOJIsI B MPOCTPAHCTBE.

38.  OmnpeneneHue YMCIOBOTO psiaa, CyMMBI psija. Heo6xoanmoe yciaoBrue CX0IMMOCTH
psana. CBOMCTBA CXOASIINXCS PSAIOB.

39.  Panwl c HeoTpuuarenbHbIMU uieHaMu. Kpurepuit cxogumoctu. [pusnaku cxonumo-
ctH (cpaBHeHus, [Janambepa, Komm).

40.  HuTerpanbHbIi NpU3HAK cXOAUMOCTH. OOO0OIIEHHBII rapMOHUYECKUNA PSJT M €r0 CXO-
JUMOCTb.

41.  3nHakomepeMeHHbIE psabl. AOCOIIOTHO U YCIOBHO cxoasumecs psbl. [Ipusznak Jlen6-
HUIIA.

42. [Tonsarue gpyHkImonansHoro psina. PaBHomepHast cxoaumocts. [Ipusnak Befiepint-

pacca paBHOMEPHOH CXOJTUMOCTH.



43. Crenennsie psnpl. Teopema AGenst. IHTepBai U paguyc CXOAUMOCTH CTEIIEHHOTO psi-

na.
44.  TlouneHHOEWHTETpHUpPOBaHUE U MU (HEePCHIIMPOBAHNE CTEIIEHHBIX PSJIOB.
45, Psinpr Teitnopa u Maxksopena. CterneHHbIe Psiibl OCHOBHBIX JIEMEHTAPHBIX (PYHK-

uil. cnonp3oBanue pasznoxenus GyHKIuU B pan Teinopaais npuOImKEHHBIX BRIYACICHUH.
46. Psinpt @ypre. YcnoBus npencraBuMoct GpyHKIuu psiioM Dypee.

47. Paznoxenue B pag @ypre Heneproandeckol GyHKINH, 3aJaHHOH B IPOU3BOJIEHOM
IIPOMEXKYTKE.
48.  Paznoxenue ¢pyHkuuii B psg Oypbe 1o cuHycaM WU 110 KOCHHYCaM.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBeIeHNs MPOMEKYTOYHOMH aTTecTAlMH.

OneHouHbIe CPEACTBA AJI MHBAJIUI0B U JIUI C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI BBIOMPAIOTCS C YUYETOM MX MHIUBUAYAITBHBIX ICUXO(PU3UIECKUX OCOOCHHOCTEH.

— IIpU HEOOXOMMOCTH UHBAJIMAAM U JIULAM C OrPaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbSI
IIPEIOCTABIISETCS AOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKHM OTBETA HAa SK3aMEHE;

— IIpY NPOBEJCHUHN IPOLEAYPbI OLICHUBAHUS PE3yJIbTaTOB 00yUeHUs MHBAINIOB U JIUI] C
OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3/J0POBbSI IPEAYCMATPUBAETCS UCIIOJIb30BaHNE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAWBHUYaTbHBIMU OCOOEHHOCTSMU;

— IIpY He0OXOUMOCTH AJIs1 O0YUAIOLIUXCSl C OTPAHUUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbS U
MHBAJINOB IPOLIeypa OLICHUBAHUS Pe3yIbTaTOB O0YUYEHUs MO AUCHUILIMHE MOKET TPOBOIUTD-
Csl B HECKOJIBKO ITAIlOB.

[Tponietypa orieHHBaHUS pe3yIbTaTOB 00YUEHUsI MHBAJIUAOB U JIUI] C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMU 37J0POBbsI 110 AUCHHUILIMHE (MOYJII0) IPEyCMaTPUBAET NPEJOCTABICHUE UH-
dopmanuu B popmax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/10pPOBbS U BOCIIPUATHS UHPOPMa-
IUH:

Jlis i1 ¢ HapyIIEHUsIMU 3pEHUS:

— B Ile4aTHOU popme yBeIMUEeHHBIM HIPpU(TOM,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JIns AL ¢ HapyIeHusIMH cityXa:

— B 1e4atHoi opme,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

Jlig 1 ¢ HapyIIeHUsIMA OIIOPHO-/IBUTATEIILHOTO arapara:

— B IIeYaTHOU opme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JlaHHbIi IEpeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHIE€HTa 00y-
YAIOIIUXCS.

Ipumepubie 6uieTsl K 3k3ameny (OITK-2)
.

1920
®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTENbHOE YUPEKICHHE
BhICIIET0 00pa30BaHUs
«Ky6aHCckuil rocy1apcTBEHHbIN YHUBEPCUTET
(®I'bOY BO «Ky6I'Y»)
buter Ne 1

(Maremaruueckuit ananus, 03.03.02, cemectp 1, 2016 — 2017 yu. 1.)
1. TIlpoctsie 1poOH U UX UHTETpUpOBaHUe. PaznoxeHne parmoHaIbHON (DYHKIIMK Ha MIPOCTHIE
npobu. MHTerpupoBanne parmoHAIbHBIX (PYHKITUH.
2. Teopema depma, e€ reOMETPUUECKUI CMBICIT.

3.3amaua. Haittu nuddepennman pyakmuu (X, y) =In(x+ »\/XZ + y2) :



3aB. kadenpoit Teopun HyHKIHHA B.A. Jlazapes
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1920
®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
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(Marematuueckuii ananus, 03.03.02, cemectp 2, 2016 — 2017 yu. r.)
1. VYcnoBus HE3aBUCHMOCTH KPHUBOJIMHEHHOTO UHTErpasa 2-ro pojia OT IMyTH HHTETPHPO-
BaHMA.
2. Tlonstue nuddepennuana GyHKIMA MHOTUX IEpeMEHHBIX. Ero reomerpuueckuit
CMBICIL.

3. 3anava. Beuuciuth ABOMHON MHTErpas ” (1+ X+ y2 ) dx, rae obmacts D orpaHu-
D

YeHAa JUHHUAMH Y = X2, X+y=2.
3aB. kadeapoit Teopun HyHKITUI B.A. JIazapes

5. IlepeyeHb OCHOBHOI M 10NIOJHUTEJIBLHOM yueOHON JUTEepaTypbl, HE00X0AMMOT
AJIS1 OCBOCHHS THCHHUIINHBI

5.1 OcHoBHas1 IUTEpPaTypa:

1. Kynpssues JI. JI. Kypc maremarnyeckoro aHainu3sa: ydeOHHUK /17151 0aKkanaBpoB : y4eOHUK
JUIS CTYJIEHTOB BY30B, 00y4alOIUXCsl 10 €CTECTBEHHOHAYYHBIM U TEXHUYECKUM HAlpaBICHUSIM
u crienmansHocTsaM T. 3 /J1. J1. Kynpsasues ; Mock. ¢usuko-texH. uH-T (I'oc. yH-T) 6-€ u3z. -
Mocksa: FOpaiit, 2012

2. lemunioBuu b.I1. COopHUK 33124 U yIIpa)KHEHUH IO MaTeMaTHYECKOMY aHanu3y. M.:
2009. — 558 c.

3. bepman I'.H.COopHuk 3a7a4 1o Kypcy MaTeMaTHUECKOr0 aHAIN3a : 3aJaYHUK —
Mocksa : Oxomurt, 2015. — 432 ¢

4. Kynpssues JI./1., Kyracos A.Jl., Yexsnos B.U., [llabynun M.1. COopHUK 33124 110
MareMatnueckomy aHanu3zy. Tom 1. Ilpenen. HenpepwiBHOCTD. uddepennupyemocts. M.:
®u3maraur, 2010. — 496 c.
(http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2226).

5. Kyapsues JI.JI., Kyracos A./l., Uexnos B.1., [llabynun M.U. COopHuUK 32134 IO
MareMarndeckoMy aHanu3zy. Tom 2. UHterpainsl. Psaael. M.: @usmatiur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php?pll_cid=25&pll id=2227).

5.2 Jlono/iHMTEeIbHASA JIUTEpATYypA:

6. Kynpssues JI.JI., Kyracos A./l., Uexios B.W., Ilabyann M.W. CoopHHK 33134 IO
MaTeMaTuyeckoMy aHanu3zy. Tom 3. DyHKIHUU HECKOJIbKUX MepeMeHHbIX. M.: ®u3mMaTiur,
2003. — 472 c. (http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2220).

7. Unbun B.A., Tlo3ask D.I'. OCHOBBI MaTEMaTHYECKOTO aHAK3a: YIeOHUK; B 2 4. M.,
2006. Y. |. —464c., Y. Il. — 646c.

8. Spemenko JI.A. Kparusie unrerpanst: [Ipaktukym. Kpacnonap: Kybanckuii roc. yH-
T., 2006.- 80 c.
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9. SIpemenko JI.A., ITonGepeskuna A.M. KpuBoiuHeiiHbIE 1 TOBEPXHOCTHBIE HHTETPa-
ne1. YueOHoe nocodue. Kpacnonap: Kybanckuii roc. yH-1., 2012.-109 c.

Jlis ocBOeHMS AMCUUILIMHBI MHBAJIUAAMU U JUIAMH C OFPaHUYCHHBIMU BO3MOXKHOCTSIMU
3I0POBbSl MMEIOTCSI M3JaHHSI B JJICKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JTanb» u «fOpairy.

4.3. Ilepuoauueckne U3TaHU: He NPEOYCMOMPEHbL

6. [lepeuenn pecypcoB HH(POPMAINMOHHO-TEIEKOMMYHHKALIMOHHOI ceTu «AHTEp-
HET», He0OXOAUMBIX /IJIS1 OCBOEHHUSI TN CIUTLIHHBI

http://www.alleng.ru/edu/math9.htm

1. http://www.matburo.ru/st_subject.php?p=ma

2. http://pdf-ka.ru/tags/matematicheskiy-analiz

7. MeToauveckne yKa3aHUs A 00yYAOIIUXCS 110 OCBOCHHUIO THCHHUILINHBI
(Mmonpy.Jst).

J1J1s1 KOHTPOJIst OCBOEHMS Kypca U MOATOTOBKH K 3K3aMEHY CTYJEHTaM IPEAaraercs Bbl-
HOJHEHUE 8-MH KOHTPOJIBHBIX padoT,rpadK KOTOPBIX C YKa3aHHUEM TeM IIPUBOAMUTCS B IIaHAX
CEMHHApPCKUX 3aHATUN 110 MAaTEMaTUYECKOMY aHAJIU3Y.

B nepBoM cemecTpe I1aHupyeTcs MPOBEIEHUE KOJJIOKBUYMA C LIEJIBIO aJanTaluy CTyIEH-
TOB K YPOBHIO TpeOOBaHUH, IPEABABISIEMbIX K HUIM Ha 3K3aMeHe, U K (hopMe NPOBECHUS IK3a-
MEHa.

[Tpennaraercs Tak)Ke BHIIOJHEHUE TUIIOBBIX MHIMBUIYAJIbHBIX 3aJaHUN JUI1 CAMOCTOS-
TenbHOU paboThl o TemaMm: «Iloctpoenue rckn3oB rpadukos Gpynaknuid. [Tpenen mocnenopa-
TenbHOCTUY, «IIpenen u HenpepbIBHOCTD PyHKUINNY, «{nddepenunpoBanre GyHKIUN OJHON
nepeMeHHoi», «HTerpupoBanue GpyHKIMI 01HON EpEMEHHON.

Bo Bropom cemectpe — no remam: «JluddepenunpoBanme GyHKIMA MHOTHX IEpEMEH-
HBIX», «KpaTHbIE HHTErpasbl U UX NPUIOKEHUS », «KpHUBOIMHENHbIE U TIOBEPXHOCTHBIE UHTE-
rpansb», «Paas». IHInBUyanbHbIE 3a1aHUs BBINOJIHAIOTCS B OTAEJIBHON TETPaiN U IPOBEPSIIOT-
Csl IpernojaBaTesieM ¢ BHIOOPOYHOM 3alUTOH (TUMOBbIE UHAWBUYalIbHBIE 3aJJaHUs J1aHbl TpU-
noxxenuu x PIIT).

| cemecTp

HaumenoBanue tem CpoOKH BBINIOJIHEHUS

[Toctpoenue rcku3oB rpadukos pynkuuit. [lpenen nocnenosa- 3-s1 Henens
TEIBHOCTH.

[Tpenen u HeNpPepHIBHOCTH (PYHKLIUH. 7-51 Henens

Huddepenumponanre GpyHKINNA 0THOIN TEpEMEHHOM. 12-s nenens

WuTerpupoBanue GyHKINI OJHON EpEeMEHHOI 17-s nenens

Il cemecTp

HaumeHnoBanue tem CpokH BBITTOJTHEHHS

HuddepenumpoBanre pyHKINNA MHOTUX TIEPEMEHHBIX. 4-s1 Henens

KpatHble HHTErpaibl U UX MPUIOKEHUS 8-s1 Henens

KpuBosnHeliHbIe ¥ TOBEPXHOCTHBIE HHTETPAJIBL. . 12-s nenens

Panpr. 17-g uenens

B  ocBoeHMM  AMCIMIUIMHBI ~ WHBAIMIAMH W JHIOAMH C  OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMHM3/IOPOBbSl  OOJIbIIOE 3HAYEHHWE HMEEeT WHAWBUAyalbHas YydeOHas pabora
(KOHCYJBTAIUN ) — TOTIOJTHUTEIILHOE Pa3bsICHEHUE yueOHOTO MaTepHaa.

WnauBuayanbHble KOHCYJIBTAlMM [0 TPEAMETY SBISIOTCA BaXHBIM  (PakTOpOM,
CIIOCOOCTBYIOIIMMY ~ MHIMBHIYyalU3alMd OOy4eHUS ¥ YCTAHOBJCHUIO BOCHHTATEIHLHOTO



http://www.alleng.ru/edu/math9.htm
http://www.matburo.ru/st_subject.php?p=ma
http://pdf-ka.ru/tags/matematicheskiy-analiz

KOHTAaKTa MCKAYIPCIOAaBaTCIIEM U O6yanOHlHMCﬂ HWHBAJIMAOM WJIK JIMIIOM C OIpaHUYCHHBIMU
BO3MOXHOCTAMU3IOPOBLAI.

8. Hepeqenb I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HCIO0JIB3YEMBIX IIPH OCYINECTBJICHUU

00pa30BaTeJbLHOI0 MPOLECcca MO AUCHUILINHE (MPU HE0OX0AMMOCTH)

He npedycMompeHnbvl

8.1 [lepeyeHb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecredeHUust

He NpedycMompeHbvl

8.2 llepeyenb He0OXOAUMBIX HH(OPMANUOHHBIX CIIPABOYHBIX CHCTEM

He npedycMompeHbl

8.3IlepeyeHb MH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM:
1. CripaBouno-nipaBoBas cucrema «Koncynsrant [Tnrocy (http://www.consultant.ru)
2. DnexTponHas 6ubnmoreunas cucrema LIBRARY .RU (http://www.elibrary.ru)/

9. MarepuajbHO-TeXHUYeCKas 0a3a, He0OXoAUMAs IS OCylIeCTBJIeHUs 00pa3oBa-

TeJBLHOTONMpoIecca Mo JMCHUIIHHE

No Bi paor MarepuanbHO-TeXHUYECKOe 00ecredyeHNe JUCIUILINHBI
(MOmyJIsl) M OCHAIIEHHOCTD
1. JlekimoHHble 3aHATUS | JIGKUMOHHAs ayAUTOpHUs, Ul MPOBEACHUS JIEKIIMOHHBIX
3aHATUI, UHTEpaKTHBHAS JOCKa
2. Cemunapckue 3aHATUs | YueOHbIe ayAUTOPUU JUIS MPOBEICHUS U CEMHUHApPCKUX
3aHSATHUI, UHTEpaKTUBHAS JOCKa
3. JlabopaTtopubie 3aHs- | PabouuM miaHOM He MPEAYCMOTPEHBI.
THS
4. KypcoBoe mnpoektupo- | Pabouum niaHoM He MPEAyCMOTPEHBI.
BaHUE
S. I'pynnoBeie (MHAMBU- | YyeOHAs ayauTOpHs, OCHAICHHAs MHTEPaKTUBHOW J0C-
TyaJbHbIE) KOHCYJIbTa- | KOU
005051
6. Texymuii  KOHTpoJb, | YueOHast ayauTOpHsl, OCHAlLEHHAas MHTEPaKTUBHOW J0C-
IIPOMEXKYTOUHAsA aTTe- | KOou
cTanus
7. CamocrositenbHas pa- | Kabuner s camocTosiTesibHOM paboThl, OCHAIllEHHBIN
6ota KOMIIBIOTEPHON TEXHHUKOW C BO3MOYKHOCTHIO MOJKIHOYE-
HUS K ceTu «MHTepHET»,IpOorpaMMOi 3KPaHHOTO YBEJHU-
YeHUs1 M 00eCleueHHBIH JOCTYIIOM B 3JEKTPOHHYIO HMH-
(dhopmMaImoHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.
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