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Pa6ouas mporpamma aucuuminnel 51.5.04.01 «Maremarudecknii ananus» co-
CTaBJIEHA B COOTBETCTBHHU ¢ (DenepalibHbIM roCyIapCTBEHHBIM 00pa3oBaTeIbHbIM
cranaaproM Beiciuero obpazosanus (PI'OC BO) no nanpasieHunio noaroToBku

03.03.02 du3uka
IIporpaMMy COCTaBHII:

Slpemenko JL.A., noueHT xadeapsl TeOpHH GYHKLIHI ﬂ/b‘—

Pabouas nporpamma gucuummuast 51.5.04.01 «MaremaTiHyeckuii aHaIu3» yTBEp-
XKJICHA Ha 3acelaHuu Kadephl Teopur (PyHKIMMA

nporokon Ne 1 «31» asrycra 2017r.
//‘ Y./
T 7

3asenyrommii kadenpoii (paspaGorunka) Jlazapes B.A.

Pa6ouas nmporpamma o6cysxnena Ha 3acenanuu kadeapsl Gpusrku U HHGOPMALH-
OHHBIX CHCTEM
npoTokoin Ne 16 «4» mas 2017r.

3aBeyromuii kadeapoi (anycxarbmeﬁ) Boraros H.M. m

VTBepk/ieHa Ha 3aceJaHuH y4eOHO-METOIMIECKOH KOMUCCHH (paKyIbTeTa MaTe-

MaTHKH U KOMITBIOTEPHBIX HayK
npotokon Ne 1 «31» aBrycra 2017r.

Ipencenarens YMK daxynsrera Tutos I'.H. QF umob

PenensenTsr:
I'ycakoB Banepuii AnekcanapoByud, KaHII, ¢u3. — MaT. HayK,

aupextop OO0 «IIpocsemmenne—IOr».

3acanko Onsra BnagumupoBHa, Kamz, neJl. HayK, AOLEeHT Kadenpsl nHbopMaly-
OHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHI



Penenzust
Ha pabouyro mporpamMMmy o JUCLUIUIMHE
«MaTemMaTHYeCKUI aHAJIH3»
o Hanpasienuio noarorosku 03.03.02 Ousmuka,
OYHO} (hopMBI 00yUEHHS.
CocraBurens padoueit mporpaMmel:
JoueHT kad. teopun pyukiuid GPI'BOY BO «KyoI'Y» Spemenko JI.A.

Pa6oyasi mporpamma rnoaHocThio cooTBeTcTBYeT Tpebopanusm OI'OC BO
1o HarpasieHuo moarotosku 03.03.02 Ousuka (ypoBeHs OakanaBpuata).

Bce ocHOBHBIE pa3/ienbl IPOrpaMMbl HAllId CBOE OTPasKeHUE B IEpeuHe
IIPE/ICTABICHHBIX B IPOrpaMMe HEOOXOJUMBIX 3HAHUM 1 KOMIICTCHLIUH.
PacnpeneneHue BpeMeHU, OTBOIUMOr0 Ha H3y4YeHUE pa3IMYHbIX pa3/ieNioB Kypcea,
BKJTIOUAsi CAMOCTOSITENBHYIO PaboTy, COOTBETCTBYET UX TPYLOEMKOCTH.

[TpuBeneHHbIe B IporpaMMe MpUMEpPhl KOHTPOJIBHBIX 3aJaHuH, BOIIPOCH! K
KOJUIOKBHYMY, 9K3aMEHAI[IOHHBIE BOIPOCH U 3aJaHUs IJIsl CAMOCTOSTEIILHOH
paboThI MOTYT OKa3aTh OLLYTUMYIO IIOMOILb CTYICHTaM IPH MTOATOTOBKE K
TEKyLIEeMy ¥ HTOTOBOMY KOHTPOJIIO 3HAHU, B IPUMEHEHUH METOZI0B
b GepeHIaTBFHOI0 U UHTETPATbHOI0 HCYMCICHUS IJIsl PEeIICHMSI
npodeccHOHAaNBHBIX 3aj1auy.

Jist ycuIIeHUsl CaMOCTOSITEIbHON pabOoThI U ITOBBIIICHNSI Ka4eCTBa 3HAHMUI
CTyJIEHTaM IIpeJylaraeTcs MeToJuueckue pa3paboTKy U TUIIOBBIE 3a/laHHsl JUIs
WHAMBUIYANBHOM CAMOCTOSTENIEHON pabOTHI.

PaGouvast mporpaMma JUCIUIUINHEI TI03BOJISIET YCBOUTD CBSI3U MEXIY
Pa3IMYHBIMH pa3fielaMy ¥ TeOpeMaMi MaTeMaTHYeCKOro aHallk3a, a TakKe
CIIOCOOCTBYET Pa3BUTHUIO U YIIyOJICHUIO MEXKIIPEMETHBIX CBSI3eH MEXILy
U3yYEHUEM JaHHOTO Kypca U MPOXOXKICHHEM APYTUX AUCLIUIUINH
€CTECTBEHHOHAYYHOTO IIUKIIA.

Pa6ouyas nporpaMma JUCHUILINHEL «MaTeMaTHueckuil aHaImu3»
CIIOCOOCTBYET MPUOOPETEHUIO M Pa3BUTHUIO YMEHHUI U HABBIKOB IS pELICHUS
npo(eCCHOHANBHBIX 3a]]a4 METOIaMH MaTeMaTH4eCKOro aHalu3a, GopMHpPOBaHUIO
KOMIIETCHTHOTO CIICLHAIUCTA.

PerienzeHr,
I'ycaxoB B.A.,
KaH#. (pu3. — MaT. HayK,




Penensus

Ha pabouyio nporpamMMmy No JUCHHUIIHHE
«MaTremMaTHUCCKHIi AHAIH3»
no nanpasnennio nojgroroniu 03.03.02 duszuxa,
ouHoii (popmbl 00yUeHHS.
Cocrasurens paGoueii nporpaMmaI:
nouent xag. reopunt Gpynkuuit ®I'BOY BO «Ky6I'Y» Spemenko JILA.

Pa6ouas nporpamMma nonsocTeio coorercTByet TpeGopanusim PI'OC BO
TI0 HanpagsJieHuo noarotoBku 03.03.02 dusuka (yposeHs GakanaBpuaTa).

Bce ocHOBHBIE pa3fens nporpaMMe! HallUTH CBOE OTPaXX€HHUE B MEpEYHe
TIPE/ICTaBICHHEIX B [IPOrpaMMe He0OXOAMMBIX 3HAHHH M KOMIIETEHIIHH.
Pacripesenenne BpeMeHH, 0TBOIMMOrO Ha H3y4eHHE Pa3iMYHBIX Pa3/IeNioB Kypca,
BKJIFOYasl CaMOCTOATENbHYIO paboTy, COOTBETCTBYET UX TPYAOEMKOCTH.

ITpuBeneHHbIE B pOrpaMMe IPUMEpBI KOHTPOIBHBIX 33/jaHHH, BOIPOCHI K
KOJUIOKBHYMY, 5K3aMeHAIMOHHEIE BOMPOCH! ¥ 3aaHHA [Tl CAMOCTOSTEIbHOM
paboThI MOTYT OKa3aTh OLIYTUMYIO IIOMOII CTYAEHTaM IIPH IOArOTOBKE K
TEeKyIlleMy X HTOTOBOMY KOHTPOJIIO 3HaHHH, B IPUMEHEHHH METOJI0B
1 epeHITHaTBHOrO ¥ MHTErPAJIbHOTO HCYHMCIIEHHUS UIS PEIeHUs]

npo(eCCHOHATBHEIX 3aad.
JIns yCHIIeHHs CaMOCTOSITENEHOM paGOTHI U TIOBBINIEHHs Ka4eCTBa 3HAHUH

CTyZIeHTaM Mpe/jlaraeTcs MeTOIMIeCcKHe pa3paboTKy 1 TUIIOBBIE 3a[aHus AT
HHAMBHIYaJIbHOM CAMOCTOATENLHOM PaGoTEL.

Pa6ouas nporpamMma JHUCIHUILTMHEI TI03BOJISIET YCBOUTh CBA3H MEXIIY
pa3IMYHBIMH pa3fiellaMi i TEOpEMaMH MaTeMaTHIeCKOro aHa3a, a TakKe
CIIOCOGCTBYET Pa3BUTHIO H yTIyGIIEHHIO MEXIIPE/IMETHBIX CBSI3EH MEXITy
U3ydeHHeM JIaHHOTO Kypca ¥ POXOXIEHHEM NIPYTHX NUCIHUIIIMH
€CTECTBEHHOHAYYHOT0 LIHUKIIA.

Pa6oyas nporpaMma AHCLMIIMHEL «MareMaTHIeCKUi aHau3»
cr10co6CTBYET NPUOOPETEHHIO ¥ PA3BUTHIO YMEHHN ¥ HABBIKOB IS PEIICHUS
npo)eCCHOHATBHEIX 33124 METO/JaMi MaTeMaTHYECKOTO aHaIi3a, pOPMHPOBAHHIO
KOMIIETEHTHOT'O CIIELMAIIACTA.

Penenzenr,
3acsaxo O.B., 01T, KaHJ1. nell. HayK, I0UeHT Kadeapbl HHPOPMAMOHHBIX
o6pazoBaTenpHbIx TexHonoruii PI'E0Y BO Ky6I'Y.



1 Heau u 3a7a4u M3y4eHUs TUCUUILINHBI

MareMaTuyecKkuii aHaInu3 SBJSIETCS 0a30BOM yUeOHOM NUCIMIUIMHOM, TISJISIMH 1 3a71a4a-
MU KOTOPOH SIBJISIETCS] TEOPETUYECKOE U IPAKTUUECKOE OCBOEHUE CTYAACHTaMU MaTeMaTHye-
CKHUX METOJO0B, HEOOXOUMBIX MPU U3YUYEHUHU OOIIMX U CHEIHATBHBIX YYEOHBIX TUCIUILINH
Pa3IMYHOrO COJEPIKAHMS.

B npupojie n TeXHUKE BCIOAY BCTPEYAOTCS JBUKEHHUS, IPOLIECCHI, KOTOPHIE ONMKMCHIBAOT-
csl pyHKUUSMH. 3aKOHBI SIBJICHUN TPUPO/IBI TAKXKE OOBIYHO OMUCHIBAIOTCS QyHKIUAMU. OTCIO-
J1a 00bEKTUBHAS BAXKHOCTh MAaTEMaTUYECKOT0 aHaIN3a KaK CPeACTBA U3YUCHUS (PYHKIIMA.

MaremaTruecKkuid aHaJIM3- 3TO YaCTh MAaTEMAaTUKH, B KOTOPOM METOJAaMHU MPEJIEIIOB U3Y-
yaroTcs GyHKIH. OCHOBY MaTEMaTHUECKOI0 aHalli3a COCTABIISET TEOPHS IeHCTBUTEIHHOTO
quCiIa, TEOPUS IPEIETIOB, TEOPHS PSIIOB, TU(GepeHIINATHPHOE U HHTETPATHHOE HCUUCIICHHUE IS
BEIIECTBEHHBIX (PYHKIIMUN OJTHOM BEIIECTBEHHOW MEPEMEHHOM U UX HETOCPEICTBEHHBIE TPUIIO-
JKEHUS.

B pesynbrate nanpHeimero pa3sutus AudpepeHnnanbHoro 1 HHTErpajbHOTr0 HCUUCIIe-
HUS QYHKIIUHN OTHOM MepeMEHHON 1 0000IIeHNsT BCTPEYAIOIINXCS B HEM TOHSATHH MOSIBIIIUCH
TaKHe pa3zelibl MaTeMaTHUYEeCKOro aHanM3a Kak JuddepeHnnaibHoe U HHTETPaJIbHOE HCUHCIIe-
HUE (QYHKIMI HECKOJIBKUX MEPEMEHHBIX. B TUCIUITIINHE N3y4alOTCs TAKXKE HEITOCPEICTBECHHbIE
npuiIoKeHus AU depeHInaIbHOr0 U UHTETPAIbHOTO HCUUCIICHUS, TaKUe KaK TeOpUs IKCTpe-
MYMOB, T€OPHsI HEIBHBIX (QYHKIUH, psiabl Dyphbe.

1.1 Heab DuCHUIIMHBI-U3YYEHHE TEOPETUUYECKUX OCHOB MATEMAaTHYECKOrO aHaIu3a,
OCBOEHHUE METOJI0B HCCeA0BaHUs (PyHKIMNA U (HOPMUPOBAHME Yy CTYIAEHTOB HAaBBIKOB KOPPEKT-
HOTO HCIIOJIb30BaHMs MaTeMaTH4YeCKUX (POPMYNT U METO/OB BBIUMCICHHSI, CIIOCOOHOCTH MpUMe-
HATH 0a30BBIC 3HAHUS JJISI MPAKTHYECKOTO MCIIOJIb30BaHUS MaTEMATUIECKUX METOJIOB MIPU aHa-
Ju3e, pelIeHUH U CO3aHUH MAaTEMAaTHYECKUX MOJIeNIel TUIIOBBIX MPO(PECCHOHANBHBIX 3a/1a4.

1.23aga4u AUCUUIJIMHBI.

Baxwneiimeii 3agaueii moarorosku OakanaBpa Ha @TO yHuBepcutera sSBiseTcss Gopmu-
POBaHME y CTYICHTOB BBICOKUX MPOECCHOHATBHBIX KaueCTB. 3HAYUTENbHAS POJIb IPU 3TOM
OTBOJUTCS] MATEMAaTUYECKUM JTUCLUIIIIMHAM.

Opranudecku cBsI3aTh U3yUYEHUE MATEMATUYECKOTO aHaJIN3a C MPOX0XKIEHUEM (PU3UKO-
TEXHUYECKHUX TUCIHILIMH TOMOTAIOT MEKIPEAMETHBIECBS3H,KOTOPBIE B IPOIECCE O0yUSHH-
SHEO00XO0AUMO PaCIIUPATE U YIIYOJIATh.

OCHOBHBIMH B Kypce MaTeMaTHYECKOT0 aHAIN3a SBJISIOTCS MOHITHSI BEILIECTBEHHOTO
qrclia, MHOXKeCTBa, QYHKIWH, peiena, MPOU3BOAHOM, nHTerpasa. be3 aTux mousTuit Obun OBl
HEBO3MOKHbI MHOTHE pacueThl B COBPEMEHHOM (pu3nKe, MexaHuke U T.1.IloaToMy HEeoOXxoaumo
3HaTh (PU3NUECKYIO CYIIHOCTh (PYHAAMEHTATBHBIX MOHATHH, TEOPETUIECKIE OCHOBBI ATHX TI0-
HSTUH, 3aKOHBI U METO/Ibl MATEMATUYECKOT0 aHaJIN3a U CIIOCOObI UX MPUMEHEHUS B pu3nye-
CKUX JUCUUIUIMHAX U IPYTUX 00JacTsIX 3HAHUU.

[ToaTomMy HOKHOE BHUMAHUE CIEAYET YAENIATh OBIAIEHUIO CTYyJeHTaMH METO/IaMHU UC-
CJIEIOBAHMS M pELIECHUs IPUKIIAHBIX 3a/1a4, MPEI0NaralolluX IpeABapUTeIbHYI0 MaTEMATH-
3anuio cutyanuu. Takas paboTa moOyXaaeT CTYJAEHTOB K aHaJIN3y 3HAaHUM Kypca MaTeMaTH4e-
CKOTO aHanu3a, (PM3UKH, aHAJTUTHUYECKON T€OMETPUU U JIP., K MOMCKY COOTBETCTBYIOIIMX THUIIO-
T€3, MO3BOJIAIOIINX O0bEIUHAT 3TU 3HAHUSA, YUUT YMEHHUIO IEPEBOAUTH YCIOBUE PUZNUECKOU
3a/1aud Ha MaTEMATUYECKU SI3bIK U MOJIyYEHHbBIE PE3YJIbTAThl MHTEPIPETUPOBATH HA SI3BIKE
HCXOIHOU 3aJaun.

OO0muMu 3aa4aMy JUCIUILTUHEI SBIISIOTCS 00y4eHUEe CTYJCHTOB OCHOBHBIM MaTeMaTH-
YECKUM METOJ[aM, HeOOXOIMMBIM JUIsl MOJEJIMPOBAHUSI PEANIbHBIX MPOLECCOB U siBIeHUH. Dop-
MHUPOBaHUEY CTYJEHTOBCIIOCOOHOCTH MPUMEHSTH MOJIy4YeHHbIE 3HAHUS K TIOCTPOCHHUIO U aHa-
JN3y MaTeMaTU4YeCKUX MOJIeJIel pa3IM4HbIX MTPOLECCOB MPU MOUCKE ONTUMAJIbHBIX PEeLeHUN U
BHIOOpE HAMITYUIIMX CIIOCOOO0B PeaTn3aluy ATUX PEILICHUH.

e hopmupoBaHUE 3HAHUI O IEWCTBUTEIBHBIX YUCIIAX U OMEPAIUIX C JEeHCTBUTETbHBIMU
YHCIIaMU;

e popMupoOBaHUE 3HAHUI O CBOMCTBAX MPEIEIIOB MOCIIECIOBATEILHOCTEH U MPEIEIIOB



GYHKIMA OJTHOW M MHOTHX MepeMeHHbIX. OBIaIcHHe METOJJaMU BBIYHCIICHHSI TIPE/ICIIOB;
e popMUpOBaHUE 3HAHKH O JOKAIBHBIX U TJI00ATLHBIX CBOMCTBaX HEMPEPHIBHBIX (YHK-
UM OJTHOM Y MHOTHX NEPEMEHHBIX;
e popMHUpOBaHKE 3HAHUI O MTPOU3BOIHBIX, UX TEOMETPUUECCKOM U (PU3NUECKOM CMBICIIE,
muddepeHIIpyeMbIX QYHKIHUSIX OTHOW U HECKOJIBKUX NIEPEMEHHBIX, a TAK)KE HABBIKOB HX
MIPUMEHEHHUS K MCCIICIOBAHUIO CBOMCTB DYHKIIMHA U OTBICKAHUIO UX TTPUOJIMKEHHBIX 3HAUCHHIA;
e popMupoBaHUe 3HAHUI 00 UHTETPUPOBAHUHU (DYHKIIMI OJTHOM M MHOTHX ITEPEMEHHBIX,
BKIIIOUAsi ONpe/ieNieHHbIC, KPUBOJIWHEIHBIC, KPATHBIE M MIOBEPXHOCTHBIC HHTETPAJIbI; OBJIAJICHUS
HaBBIKAMH WX BBIYUCIICHHS U TIPUMCHCHHUS;
e popMUpOBaHUE MIPEACTABICHUI 00 OCHOBHBIX 2JIEMEHTAX TCOPUH ITOJIsI, OBJIAACHUE
HaBbIKaMu nipuMeHenus popmyinsl ['puna,Ctokca u Octporpaackoro-I'aycca;
¢ hopmupoBaHUE 3HAHUI O YUCIOBBIX, (DYHKIIMOHAIBHBIX U CTETICHHBIX PsiiaX, YMEHUHN U
HaBBIKOB MCIIOJIB30BaHMS MpecTaBIeHUs QyHKIMI B BUuae psaga Teitnopa;
e popMupoBanue 3HaHHH 0 psAaax Dypbe, HABBIKOB PA3JIOKEHUS QYHKIIMHA B PSIBI

Dypse.

1.3 MecTo TMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOH IPOrpaMMbl
Jucnunianna «MaTeMaTUYeCKuii aHallu3» OTHOCHTCS K 0a30Boi yactu bioka 1 mis
HanpasisieHus 03.03.02 ®dusuka, spisiouierocs crpykTypsasiM asieMenTom OOII BO. ucuu-

IIJIMHA YUTACTCs B IICPBOM

U BTOPOM CEMECTpPaAX.

J1st u3ydenust AMCHUIUIMHBL « MaTeMaTHYeCKUi aHaIu3y TpeOyIoTCs 3HAHUS U3 Kypca
MaTeMaTHKHU CPEIHEH MIKOJIbI B 00beMe, BKIIIOUAIOIIEM alnredpy, Hauaja aHaau3a, TPUroHo-

MCTPUIO, INITAHUMETPUIO U

CTCPCOMCTPHIO.

3HaHus, MOJyYEHHbIE B ’TOM KypcCe, UCIIOJIb3YIOTCS B (QYHKIIMOHAIBHOM aHalIu3e, 1uQ-
(depeHIanbHON TeOMETPUHN U TOTIONIOTHH, TU(GEepeHIINATBHBIX YPAaBHEHUSAX, YPABHEHUSIX Ma-
TEMaTU4eCKON (PU3UKHU, TEOPHH YHCET, METOAAX ONTUMM3ALNH, B (PU3MUECKUX AUCHUILIUHAX,
TaKUX KaK ONTHKA, TCOPETUUYECKAS] MEXAHUKA JP.

1.4 IlepevyeHpb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHs MO M CUHUILIHHE, COOTHECEH-
HBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHSI 00pa30BaTeIbHOI IPOrPaMMBbI

W3ydeHne naHHON y4eOHOHN JUCIUILIMHBI HAIPaBIeHO HAa GOopMUpOBaHUE Y 00ydaro-
mmxcs cnenyrmux komnerenuuid OIMK-2

Ne |Uunekc| Conepxanue B pesynbprare nuzydenust yueOHON AUCIUIUIMHBI 00 yJaroIuecs

ILII | KOMIIE- | KOMIIETEHLIUH JIOJKHBI

.| TeHUMH |(UITK €€ YacTH) 3HaTh YMETH BJIAJIETh

1. |OIIK-2 | cnoco6HOCTh | *(yHIaMeHTaIbHbBIC e BbLIABJIATH MareMard- | *HaBBIKAMU
WCIIOJIb30BATh | TMOHATHSI, OCHOBHBIE I10- | YECKYI0 CYIIHOCTH IpO- | KOPPEKTHOTO
B IpO(ecCcHO-| JIOKEHUS U MPUHLUILI | OJIeM, BO3HMKAIOIIUMX B | MCIOJIB30Ba-
HaJbHOW JI€f- MaTeMaTHYeCKOro aHa- | Xoie MNpo(eCcCHOHATBHON | HUSA METOIOB
TENBHOCTH 0a- ju3a, NpUKIAIHBIE ac- | JeITEIbHOCTH, U  KOp- | MaTeMaruye-
30BbIC 3HAHMS| TEKTHI IUCLUILINHBL; PEKTHO HCIIOJIb30BaTh | CKOI'0 aHaju-
GyHnameH-  [*ionsTHe JEHCTBHUTENb- JJIS UX PELIEHHs COOTBET- | 33 K IOCTPO-
TAJIBHBIX pPa3- HOrO 4YMCJIa, CBOMCTBA| CTBYIOIIUHI ¢busnKo- | CHUIO M aHa-
JIeTIOB  MaTe-| omepauuid HaJ JEHCTBU- MaTeMaTUYECKUUI anmna- | I3y  Marte-
MaTHKH,  CO- TCIbHBIMU YHCIIAMH; part; MaTHYECKHUX
30aBaTb MaTC-e OCHOBHBIE MOHSATHS] ® TPOU3BOAUTH apH(pMe- Mojenei ¢u-
MaTH4YE€CKHE TOIMOJIOTUU NEeWCTBU- THUECKHE IeHCTBUS Hall 3UYICCKUX
MOJCIN THUIIO- TENbHOM MPSAMOH, N- JHEUCTBUTEIBHBIMU YUC- pOLECCOB M
BBIX IPO(eEC- MEPHOI'0 €BKJIMJIOBA JIaMHU; IIPUMCHATD
CHOHAJIBHBIX IIpOCTPaHCTBA, ® IPOU3BOJUTH ONEPA- X B HpO(bCC-
3ala1 U MH-e joHATHE GyHKUIMY,| A HAall GYHKIUSMH, CHOHAJIBHOH
TEPIPETUPO- | gkoMIO3UIMK  (DYHKIMH,| HAXOAUTH 00JIACTh OIpe- ACATEIILHO-




No | Mupexc| Coneprxanue B pe3ynbrare n3yueHus: yaeOHON AUCIUTIIMHBI 00yJarOLTHECs
.1 | KOMIIE- | KOMIIETEHIHI JTOJIKHBI
TEHLUH |(UITK €€ YaCTH) 3HaTh YMETh BJIAJICTh

BaTh noJyry- oOpaTHOMI GyHKIUY;| AeeHUs U MHOXKECTBO CTH
YeHHbIE  pe- (QYHKIUH, 33JaHHOW Ta- 3HA4YCHUH, yCTAaHABJIUBATH
3y/lbTaThl € paMETPUYECKH, HESIBHO YETHOCTh U HEUETHOCTb,
Y4€TOM TIpa- U YpaBHEHUSMH B T[0- MEPUOJAUYHOCTH, CTPOUTH
HUI[ [pHUMe- JIAPHBIX KOOpJIMHATax; rpaduxu GyHKIIHIA;

HUMOCTH MO-
nenen

CBOICTBA (YHKIIUH;

® OTIpe/ieTIeHne  TIpesesa
MOCIIEI0BATEIbHOCTH U
(GyHKINH, UX CBOICTBA;
METOJIbl  HaXOXKIACHUS
IIPEJIEIIOB byHKIMK
OJIHOI M MHOTHUX Tepe-
MEHHBIX;

® [IOHATHE HETPEPHIBHO-
CTH (PYHKIIMH B TOUKE U
Ha MHOXECTBE, CBOM-
CTBa HEMPEePBIBHBIX
byHKUMA ~ ONHOM U
MHOTHUX TEPEMEHHBIX;

® OHATUS AU depeHITn-
pyeMoctd  (QyHKIUH,
muddepennuana, mpa-
Buna nuddepeHupo-
BaHUA,

® FCOMETPHUCCKUIA u
MEXaHUYECKHI CMBICH
MPOU3BOIHON U Jud-
¢depeHnnana QyHKIUH
OJIHOW W MHOTHX Hepe-
MEHHBIX;

® popmyy Teitnopa;
pa3yIoKEeHUs] OCHOBHBIX
AJIEMEHTapHbIX  (YHK-
it mo dopmyne Teii-

J0pa;
® [IOHATHE DJKCTpeMyMa
GyHKIMH ~ OJHOM W

MHOTUX [E€PEMEHHBIX;
TeopeMbl 00 uccieno-
BaHUM (QYHKIUU Ha
IKCTPEMYM;

® [IOHATHE TIepBOOOpa3-
HON U HEOIPENEIEHHO-
ro  HWHTerpaiga, HUX
CBOICTBa;  OCHOBHBIE
METOJIbl HHTETrpUpOBa-
HUS;

® OIIPEJICIICHUE U CBOM-

cTBa MHTerpasa Puma-

® HaXOAWUTh NMPEAEbl
YHCJIOBBIX I10CJIE10BA-
TEIBLHOCTEH M (PYHKITUI;
® HCCIIE[I0BaTh HEIIpe-
PBIBHOCTH (DYHKIIUHN B
TOYKE M Ha MHOXECTBE;

® HaxXOAWUThb IPOU3BOJI-
HbIE U UG PepeHITabl
(GyHKLIMH, UCTIONB3YS
IPOU3BOHBIE OCHOBHBIX
JIEMEHTapHbIX (QYHKIUN
¥ npaBuiia 1udepeHu-
pOBaHMUS;

® CHOJb30BATh T'€OMET-
PUYECKHNA U MEXaHUYe-
CKUH cMbICT (yHIaMeH-
TAJIbHBIX TIOHSATHIA TIPOH3-
BOAHOM, muddepennmana,
B pPEIICHUH MPOPECCHO-
HaJIbHBIX 3a-
JIa4;UCTIONB30BATh AU(-
(bepenman s npuoIM-
KEHHBIX BBIYMCICHUN
3HaYeHUH YHKLUH;

® TPOBOJUTH UCCIIENO-
BaHUeE NOBeleHUs (PyHK-
AW C IIOMOILBIO NIPOU3-
BOJIHBIX, BBITIOJHSTH T10-
cTpoeHue rpaduxon
(byHKIMI, HAXOIUTH
HauOoJIbIIee U HAUMEHb-
uiee 3HaueHus: QyHKIUI
Ha OTPE3KE;

®  OLECHUBATh C IOMO-
uisto popmynel Teitnopa
MOTPEIIHOCTD NP 3aMEHE
(YHKIIUM MHOTOUWIEHOM;
® HAXOJHUTh MEPBOOO-
pasHyro GyHKIIUHU U He-
ONpeeIEHHBIN UHTETPAJL,
HCIIOJIb3YSl OCHOBHBIE Me-
TOJIbl UHTETPUPOBAHUS;

® BBIYUCIATH ONpELE-
JNEHHBIN UHTETpaJl, Uc-




II.I1
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3HaTh

YMEThb

BJIAJIETh

HAa; NPUIOKECHUS OIIpe-
JICJIECHHOTO MHTErpaja
K TEOMETPUYECKUM W
bu3HYECKUM 3a7a9aM;
® [IOHATUE HECOOCTBEH-
HOI'0 MHTErpaJa nepBo-
ro ¥ BTOPOIO poja, UxX
CBOICTBA, BBIYHCIICHUE
U TPU3HAKU CXOAUMO-
CTH;

® [IOHATHE JBOMHOTO,
TPOMHOIO MHTETpaa;
UX CBOWMCTBA M IIPUIIO-
JKEHUs K TreoMeTpuue-
CKUM U (uznyecKuM
3a1adam;

® [IOHATHE KPUBOJIMHEH-
HOT'O U IOBEPXHOCTHO-
IO UHTErpajioB MEPBOro
U BTOPOrO poja, HX
CBOMCTBA W IIPUMEHE-
HUS;

® OCHOBHbIE HOHSTHS
TEOpUU TIOJIs, BEKTOp-
HblE  HHTEpIpETalUH
dopmyn  Octporpan-
ckoro u Crokca m ux
MIPUIIOKEHUS;

® OIIPE/ICIICHUE YUCIIOBO-
ro psna, CyMMbl psja,
CBOMCTBA W IPHU3HAKH
CXOOUMOCTH PAOB;
MOHATHE aOCOIIOTHOM
U YCIIOBHOM CXOAMMO-
CTH pAJa;

® [IOHATHE GyHKIHO-
HaJIBHOTO Psiia, CYMMBI
psana, PaBHOMEPHOM
CXOJUMOCTH, CBOMICTBa
U TPU3HAKU CXOAUMO-
CTH;

® OIIPEJICIIEHNE  CTEIEH-
HOro pspa, psaga Tei-
Jopa, OCHOBHBIE pa3-
JIOKEHUsI  DJIEMEHTap-
HbIX (yHKIMHA B cTe-
TIEHHBIE PS/IbI;

® [IOHATHE TPUTOHOMET-
pudeckoro psjua Pypee

nosb3ys popmyisl Hero-
tToHa-JIeliOHMIIa, METOBI
3aMeHbl IEPEMEHHOM U
WHTETPUPOBAHUE T10 Ya-
CTSIM;HaXOJJUTh HECOO-
CTBEHHBIC UHTETPAJIBI U
UCCIIe0BAaTh UX CXOAU-
MOCTB;

® HaxOIWTbh YaCTHBIC
npou3BoAHbIC U qudde-
peHIHanbl GYHKIUU MHO-
I'MX [IEPEMEHHBIX;

® HAXOAWUTH JIOKAJIbHBIN
Y YCIIOBHBIN 3KCTPEMYMBI
(GyHKIMH MHOTHX TIepe-
MEHHBIX ; HauOOoJbIIee 1
HalMEHbIlIee 3HAaUEeHUs
(GyHKINK HAa KOMIIAKTE;

® BBIYUCIATH ABOWHBIC U
TPOIHBIC UHTETPAJIbI, HC-
HOJIB3Ys 3aMEeHY Tepe-
MEHHBIX: HOJISIPHBIE, 1IH-
TMHIpUYECKHe U chepu-
YecKHe KOOPAUHATHI;

® [IPUMEHATh UHTErPaJIb
(GYHKIIUH OJTHOM U MHOTHX
IIEpEMEHHBIX B T€OMETPHU-
YeCKUX U (PU3MUECKUX 3a-
Javax;

® BBIUUCIATH KPUBOJIH-
HEIHBIE ¥ TOBEPXHOCTHBIE
UHTErpajbl U IPUMEHSATh
WX B TEOMETPHUYECKUX U
(bu3nYecKux 3a1avax;

® CBOJ UX K oIlpejie-
JICHHBIM WHTETpaJIaM;

®  UCIOJB30BATH B pe-
IICHUH 3a/1a4 YCIIOBHSI He-
3aBHCUMOCTH KPUBOJIU-
HEWHOTO MHTErpajia BTO-
pOro poja oT MyTH UHTe-
TPUPOBAHMS; HAXOIUTh
paboTy CHUIIOBOTO TOJIS;

® CIOJB30BAaTh OCHOB-
HBIC TIOHSTHS TEOPUH T10-
51 1 IPUMEHSTH (POPMYJIBI
I'puna, Octporpanckoro u
Crokca B TeOMETPHUYECKUX
1 (GU3HYECKUX 337a4ax;
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U YCJIOBHA €TI0 CXOIU-

MOCTH.

® HaxOAWTh CYMMBI YHC-
JIOBBIX PSIIOB U UCCIIENO-
BaTh PAIBI HA CXOIU-
MOCTb;

® HAXOJWTh PAANYC U
00J1aCTh CXOJTUMOCTH CTe-
IICHHOTO P/, pa3yararh
JJIeMEHTapHbIe (PYHKINH B
CTENICHHBIC PSIbI;

® TPUMEHSATH PSIBI B
NPUOIKEHHBIX BBIUUC-
JICHUSIX; TIPE/ICTABIIATh
(GyHKIMU TPUTOHOMETPH-
geckuM psiioM Dypwe

2 CTpyKTypa U cojep:kaHue TUCHUTLITUHBI

2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILJIMHBI 10 BUAAM padoT

O6mmas TpyA0EMKOCTh AUCHHUIUIMHBI cocTaBiseT 13 3ad.ex. (468 yacoB), ux pacmnpezene-

HUE 10 BUJaM padoT IPeACTaBICHO B Ta0IULE

Bun yuebnoit paboTbl Bcero CemecTtpbl
4acoB (dachn)
1-ii 2-i
CeMeCTp | ceMecTp
KonTtakTHas padoTa, B TOM YHcJIe:
AyauTOpHBIE 3aHATHS (BCEro): 272 144 128
3aHsATHS JEKIIMOHHOTO TUTIA 136 72 64
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPHI, MPaK-
TUYECKUE 3aHATHA, IPAaKTUKYMBI, JabopaTopHbIe pabo- 136 72 64
ThI, KOJUIOKBUYMbI U WHBIC aHAIOTHYHBIC 3aHATHS)
HWNnas koHTaKTHas padoTa:
KonTpons camocrositensHoi padotsl (KCP) 10 8 2
[Tpomexyrounas arrectanus (MKP) 0,6 0,3 0,3
CamocTosiTe/ibHAsA padoTa, B TOM YHcIe:
CPC 92 79 13
[ToaroToBka K TEKynieMy KOHTPOJIO 40 30 10
KonTpoJis:
[ToaroroBka K ’K3aMeHy 53,4| 26,7 26,7
Oo6mas Tpyaoem- yac. 468 288 180
KOCTh B TOM 4HcCJie KOH- 2826 | 1523 1303
TaKTHas padora
3a4. ef 13 8 5

2.2 CTpykTypa IMCHHUILIHHbI:
Pacnipenenenne BUIOB y4eOHOH pabOTHI M HX TPYIAOEMKOCTH TI0 pa3JiesiaM IUCIUILTHHEL.
2.2.1 Paznensl IUCHUIUIMHEI, H3y4aeMble B IEPBOM CEMECTpe

Ne

‘HaI/IMeHOBaHI/Ie pas3enos \

KonuuectBo uacoB




pasnena AynuropHas CamocTosiTenbHast
Bcero pabota pabora
JI I13 JIP CPC
1. 2 3 |4 5 7
1 |BBenenue B aHaym3 20 |6 6 8
5 [Tpenen mocienoBaTeb- 2% |8 8 10
HOCTHU
3 [Tpenen u HENPEPHIBHOCTH 56 118 18 20
byHKIIMN
4 Huddepennmponanue
" |byHKIIMA OHOM ITepeMeH- 42 (10 12 20
HOU
5 Heomnpenenénuplii uaTE- 10 110 10 20
rpai
6. OnpenenéHHbI HHTETPA 69 120 18 31
U €T0 MPUIIOKEHUS.
Hroro: 72 72 109
2.2.2 Paznenbl TUCHIUTUINHB, H3y4acMble BOBTOPOMCEMECTPE
KosmyecTBo yacoB
No
. HaunmenoBanue pas- AynmuTopHas CamocrosTenb-
pena JIEJIOB Bcero pabora Has pabota
8 1 [ 1m3 [ Jp CPC
1 2 3 4 5 6 7
7 OyHKIIMY MHOTHUX TIepe- 18 8 3 9
MEHHBIX
HuddepennupoBanne
8 |pynkuit MHOTHX TIEpe- 22 10 10 2
MEHHBIX
9 KpaTHble uHTETpansl u ux 30 12 12 6
TIPHITOKCHUS.
10 KpuBonuneiinsie nHTETpa- 14 6 6 3
JIBL.
11 [ToBepxHOCTHBIE UHTETPA-
JIbL.DJIEMEHTHI TEOPHUH T10- 24 10 10 4
TSt
12 |Psimer 43 18 18 6
Hroro: 64 64 23
Bcero no gucuun/uHe: 136 136 132

[Mpumeuanue: JI — nexnuu, [13 — npaktudyeckue 3anarusi / cemuHapsl,JIP — mabopatopHsbie
3anstusi, CPC — camoctosiTenbHast paboTa cTyieHTa

2.3 Coaepxxanue pa3aeioB JMCHUIIHHBI:
2.3.1 3aHATHA JEKIIMOHHOI0 THIIA

{ HammenoBanue Copnepxanue pasnena ®opma Te-
paszena pasaesa KYIIero KOH-
TPOJIst
| BBenenue B [Ipenmer maTemarnyeckoro ananuza. [lons- P
1 aHamm3 THE MHOXkecTBa. Onepaluu HajJ MHOKECTBa-
mu. Jlormueckas CHMBOJIHKA.




MomHocTh MHOXKeCTBa. CUETHOCTH palruo-
HaNbHBIX yrcell. HecueTHOCTh IeiiCTBUTEIIb-
HBIX YHCEI.

MHO0XeCcTBO IeHCTBUTEILHEIX yncesl. CBoii-
CTBa JICCTBUTENIBHBIX Yncell. AOCOIIOTHAS
BeJIMYMHA YKciia. MHOXKECTBA Ha TPSIMO,
OKPECTHOCTH.

BepxHsist u HOKHSISI TPAHU YHCIIOBBIX MHO-
*ecTB. Teopema CylieCTBOBaHUSL BEPXHEN
(HMOKHEN) TpaHU YMCIIOBOTO MHOYKECTRBA.
[Ipunuun Apxumena. [IpuHIUI BIOKEHHBIX
OTPE3KOB.

[IpencraBnenue NelCTBUTEIBHBIX YUCEN JIiE-
CATUYHBIMH JIPOOSIMHU.

O61mee nousaTre GyHKITUN (OTOOPAKEHUS).
Kommnozumus ¢pyakumii. O6paTHas GyHKIIHS.
Uucnossie pyHKIMU. OCHOBHBIC AJIEMEHTAP-
HbIe (PYHKIINHU, UX CBOMCTBA U Tpa(uKH.
OyHKINH, 3aJaHHBICHESBHO, MapaMeTpuye-
CKMMH ypaBHEHUSMHU U YPABHCHHSIMH B I10-
JIIPHBIX KOOPJMHATAX.

I'unepOonuueckue PyHKIUHU, UX CBOMCTBA
rpaduku

| ITpenen noce-
JTOBAaTEILHOCTH.

OnpeneneHI/Ie npeaciia 1mocjICJ0BaTCIbHOCTHU.

CBoJiCcTBa CXOIAIIENCS TOCIENOBATEIILHOCTH:

€IMHCTBEHHOCTb NPEAEIIa, OTPAaHUYECHHOCTh
CXOJAILIEHCS ITOCIIEI0BATEIbHOCTH.
beckoneuHo maible U1 OECKOHEYHO OOJIbIINE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckue onepanuy Haja CXOISIIH-
MHucs nociuenoBaTenbHocTIMU. CBoicTBa
CXOJAIIEHNCS MTOCIIEI0BATEIbHOCTH, CBA3aH-
HBIE C HEPABEHCTBAMU

IIpenen MOHOTOHHOM MTOCIIEIOBATEIBLHOCTH.
Yucno «ey. llpuHnumn cTaruBaromumxcs or-
pe3koB. IIpumeps! BEIYHUCIIEHUS IPEENIOB
IIOCJIEI0BATEIBLHOCTEN C IIOMOIIBIO IIPUHIIN-
I1a CXOJIMMOCTH MOHOTOHHOM IIOCJIEI0BA-
TEIBHOCTU

[TognocnenoBaTebHOCTH U YaCTUYHBIE TTpe-
JIeJIbl YUCIIOBOM ITOCIIEI0BATENbHOCTH. JIeM-
Ma bonbrano-Beiepmrpacca.
@DyHIaMEHTAIIBHBIE [TOCIIE0BATEILHOCTH.
Kpurepnit Komu cxoqumMocT 4ncaoBO 1Mo-
CJIEI0BATEILHOCTH.

YcTHBIN
onpoc

IIpenen u Hemnpe-
PBIBHOCTH (PyHK-
U

[Tonsarue npenena ¢pyukuuu. Onpenenenue
npenena ynkuuu no Komm u o I'eitne. Dk-
BHUBAJIEHTHOCTH onpezaeneHuil. OnpeneneHue
npenena QyHKIMH Ha S3bIKE OKPECTHOCTEH.
beckoneuHo mMainble 1 OECKOHEYHO OOJIbIINE
¢dbynxuun. OO1ee onpeaeneHue npeaena
(YHKIIMH Ha A3bIKE OKPECTHOCTEM.

Jloka3aTesb-
CTBO TEOpEM
M0 aHAJIOTUU
(o ycmotpe-
HUIO JIEKTOpA)




CaoiictBa npenenoB GyHkmid. Apupmernye-
CKHe orepaiy HaJ GyHKIUSIMHI, UMEIOIIUMU
npenensl. CBoiicTBa npeaena GyHKINH, CBS-
3aHHbIE ¢ HepaBeHcTBaMHU. [Ipenen komnos3u-
1 GyHkimi. [Ipenens MOHOTOHHBIX
¢bynkumii. Kpurepuii Ko cymectBoBanus
npenena Gyakuun. [lepBolii 3aMedyaTenbHBIH
. sinx
npeaen: lim——=1uero CIEICTBUS.
x®0 X

BTopoii 3aMeuatenbHblil mpeae:

ok 1y
||nr1 1+ _gx = e .CnencTBUs BTOPOTO 3aMe-
n® n

4aTeJbHOrO Npesea.

[TonaTue HENPEepHIBHOCTH (PYHKIIUU B TOUKE.
JlokasbHbIe CBOICTBA HENPEPHIBHBIX (DYHK-
LMW, HENIPEPBIBHBIX B TOUKe. TOYKM pa3priBa
¢ynkuuu. HenmpepbsIBHOCTE OCHOBHBIX 3J1e-
MEHTAPHBIX ()YHKITHIA.

CaoiicTBa (yHKIMH, HEMTPEPBHIBHBIX HA OTPE3-
ke. Teopema bonprano-Komm (o npomexy-
TOYHOM 3HaueHun pyHkun). Crencreue
teopemsl. [lepBas Teopema Beiepmtpacca
(06 orpannyennoctu ¢pyHkuun). Bropas Teo-
pema Beiteprpacca (0 1ocTHX)eHUH QYHK-
[UEH SKCTPEMAIbHBIX 3HAYCHHUI).
CpaBuenue ¢pynkuuii. O — cumBonuka. Teo-
pembl 00 SKBUBaJIEHTHBIX QyHKIMIX. Cpas-
HeHue 0ECKOHEYHO MabIX (pyHKIUH

Huddepenunpo-
BaHue QyHKIUI
OJIHOU IIEPEMEH-
HOH

Omnpenenenne npon3BOIHON, €€ reOMEeTpUYe-
CKHMI ¥ MeXaHU4YeCKHi cMbIca. OTHOCTOPOH-
HUE U OECKOHEUHbIe IPOU3BOIHbIE. Tabmuia
MIPOU3BOJIHBIX OCHOBHBIX 3JIEMEHTAPHBIX
GbyHKIHUH.

Hudpdepenunan pynkuuu. ['eomerpuyeckuit
u ¢pusndeckuit cMbich nudepenuana
[IpaBuia quddepeHInpoBaHus CyMMBI, pa3-
HOCTH, IPOU3BEJICHUS U YACTHOTO (DYHKITHUI.
[TpouzBosaHas oOpaTHOM QyHKIUH, HYHKIIUH,
3aJIaHHOM HEsCHO U MapaMmerpuuecku. Tab-
JIM1A IPOU3BOJIHBIX OCHOBHBIX JIEMEHTAp-
HBIX (QYHKIUH.

IIpouzBoaHas koMno3uuu ¢GyHkuui. Mupa-
puaHTHOCTH (opMBI niepBoro nuddepenua-
na.

[IpousBonHbie U AuQepeHnanbl BEICIIUX
nopsiakoB. Juddepenimansl BEICIIMX TO-
PAIKOB OT CJIOXKHBIX (DYHKIINH.

Teopembr ®epma, Poss, Jlarpanska, Komn.
[IpaBumo Jlonurans packpsIThs HEOIIPEaE-
JIEHHOCTEN.

Muorounen Teitnopa u popmyna Teitnopa

[TpoBepka cymie-
CTBEHHOCTHU
[YCJIOBHM TEOpEM
(110 yCMOTpPEHHUIO
lleKTopa)

K




muddepeHIUpyeMoit GyHKINH, pa3IndHbIe
(hopMbI 3aITCH OCTAaTOYHOTO WieHa. [Ipume-
HeHust popmynsl Teiinopa K HaX0XKJICHHIO
MPEACIIOB U 3HAYCHUH (PYHKITHIA.
HccnenoBanue QyHKIMA: yCIOBUS TOCTOSH-
CTBa U MOHOTOHHOCTH; DKCTPEMYMBI,
HaIpaBJCHUE BBITYKIOCTU Tpaduka GpyHK-
LMY, TOUYKH Tepernda, aCUMITOTHI.
DKcTpeManbHble 3HaYeHNs (YHKIIMU Ha OT-
pe3Ke.

Heonpenenén-
HBIW UHTETpaj

IlepBooOpasHas GyHKIMU M HEOIIpeIeIIeH-
HBIN MHTETpaj, cBoicTBa. Tabnuiia Heomnpe-
JIEJICHHBIX UHTETPaJOB OCHOBHBIX AJIEMEH-
TapHBIX (DYHKITH.

OcHOBHBIE METO/IbI UHTETPUPOBAHUS: 3aMEHA
NEPEMEHHOI'0, UHTETPUPOBAHUE 10 YACTSAM.
[IpocTeie qpobu U ux UHTErpupoBanue. Paz-
JIOKEHHUE PallMOHAIBbHOM (QYHKIIMM Ha MPo-
cTble ApoOu. IHTerpupoBaHue paluoHasb-
HBIX QyHKUUI. HTerpupoBanue uppamuo-
HaJIBHBIX QyHKIUH. HTErprpOBaHUe TPHUTO-
HOMETPUYECKHUX U rHUIepOonyeckux GpyHk-
muii. [Toncranosku YeOrnlmena.

OnpenenéHHblii
WHTErpajl U €ro
TIPUITOKEHUS

3agauu, IPUBOJALINE K IIOHATHUIO ONIpEc-
JeHHoro uHTerpana. [louarue onpeneneHHo-
ro u"rerpana. Heodxoaumoe ycioBue uHTe-
rpupyeMoctu.Cymmsl JlapOy u ux cBoiicTsa.
Kpurepuit uarerpupyemoctu no Pumany.
Kitaccel uHTErpUpyeMBIX (YHKIIHI.
WHTerpan ¢ nepeMeHHbIM BEPXHUM INpefe-
oM. @opmyna Herotona — JleitOHuma.
ITonsatue nnunbl kpuBoi. Juddepenuuan
JIyTH TJaJKOW KpUBOW. BelunciieHne qJIMHbI

AyTryu ¢ IOMOIIBIO OIIPCACIICHHOI'O MHTCTpaJia.

[TonsTue momany miockoi Gurypsl. Beipa-
KEHHE IIOIAAN UHTErPAJIOM.

[TonsiTre 06beMa IPOCTPaHCTBEHHOM 00J1a-
cTU. Beruncnenne o0bema Tena ¢ MOMOILBIO
nonepeyHbIx ceueHuit. O6beM Tena Bpailie-
Hus. Beruucnenue monaiei NoBepxHoCTeN
BpallleHUS.

[IpuiiosxeHne onpeaeneHHoro HHTerpana K
3aa4aM (pU3UKH.

Heco6cTBennble unTerpansl. MHTErpassl
OeckoHeUHbIMHU TIpenenamMu. HTerpansl ot
HeorpaHndeHHbIX QyHkui. [IpuzHaku cpas-
HEHUS U HEKOTOPbIE YCIIOBUS UX CXOJIUMO-
CTH.

YcTHBIN
orpoc

| ®yHKIIH MHO-

TUX NCPEMCHHBIX

Jluneiinoe npocrpancteo R™. Hopma, cxo-
JUMOCTb ITOCIIEI0BATEIBHOCTH TOUeK. OT-
KPBITBIE U 3aMKHYTbIE MHOKECTBA, UX CBOM-
CTBa, OKPECTHOCTH.

VYceTHBIN
onpoc




BemectBenHast QyHKIUS IBYX MEpPEeMEHHBIX
u ee rpaduk, TuHUM ypoBHS. J[BOMHBIC U TT0-
BTOpHBIE ipeaensl. [Ipenen GpyHKIMM MHOTHX
IIE€PEMEHHBIX, HETIPEPBIBHOCTb.

JlokanbHbBIE CBOICTBA HETPEPHIBHBIX (DYHK-
LUH.

CaoiicTBa (GyHKINH, HETIPEPHIBHBIX HA KOM-
TMaKTe.

| Auddepenun-
poBaHue QyHK-
U1 MHOTHX IIe-
PEMEHHBIX

YacTHble MPOU3BOIHBIC U YacTHBIE Tudde-
peHuuanbl GyHKIUH MHOTUX EPEMEHHBIX.
JuddepennupyemMocts GYHKIIUH MHOTUX
nepemeHHbIX. [TonHblil qud depennmar.
I'eomeTpruyEeCKHil CMBICI YaCTHOM IIPOU3-
BOJHOM 1 noHoro nuddepenmnuana. Kaca-
TeJbHas! INIOCKOCTh U HOPMaJIb K IIOBEPXHO-
CTH.

HeoOxonumoe 1 10CcTaTOYHOE yCIOBHE
muddepennupyemoctu. Jloctatounoe ycio-
Bue U HepeHIupyEeMOCTH.

[TponsBonHas cinoxHoi pyHkuuu. MHBapu-
AHTHOCTBH (DOPMBI TIEpBOTO MU depeHHraa.
[Tpou3sBosHas no HampasiaeHuto. ['paaneHT.
[TpousBoHbIe U MU HEPEHITHATIBI BBICIIAX
HOPSIKOB. Y CIOBUS PAaBEHCTBA BTOPBIX
npou3BoHbIX. @opmyia Teiniopa pyHKIMN
MHOI'MX [IEPEMEHHBIX.

JlokanbpHBIN SKCTpeMyM (DYHKIIMH MHOTHX
nepeMeHHbIX. Heobxoaumoe yciioBue sKc-
tpemyMma. Kpurepuii CunbBecTpazHako-
OIpEe/IeTIEHHOCTH KBaJAPaTUUHON (hOPMBI.
JloctaTouHble yCIIOBUS JIOKAJILHOTO 3KCTpe-
MyMa.

JlokanbHbIl 3KCTpeMyM (PYHKLIMHU ABYX TIe-
pemenHbIX. HeoOxoanmoe u gocratoyHoe
YCIIOBUS DKCTpPEMYyMa.

Brruncienne npou3BoIHBIX (PYHKITUH, 3a-
JTAaHHBIX HESIBHO.

[Tonsitue 06 ycinoBHOM SKcTpemyMe. Meron
HEOoIpeIeNIeHHbIX MHOXKUTENeH Jlarpanxka.
Haxoxnenne HanOOJIBIIET0 W HAUMEHBIIIE-
ro 3HauyeHHs QYHKIMHA Ha KOMIAKTe.

IIuceMeHHBIH
ompoc

| KpaTtHsle unTe-
rpajbl ¥ UX MpH-
JIOKEHUSL.

3ajauu, TpUBOASIINE K OHITHIO ABOMHOTO
uHTerpana. OnpeneneHue ABOWHOTO UHTE-
rpana.

Mepa Kopnana. U3sMeprmMbie MHOKECTBA HA
MJIOCKOCTH.

Cymmel lapOy. YcimoBus CyIiecTBOBAHUS
JIBOMHOTO MHTErpana. CBoicTBa IBOMHBIX
nHTerpanoB. CBeneHne IBOMHOTO NHTETpa-
J1a K IOBTOPHOMY B CJIy4yae IpsIMOYrOJIbHOM
Y KpUBOJIMHENHON 00acTel.

DJIEMEHT TIJIOMAI B KPUBOJIMHEHWHBIX KO-




OpAuHaTax. 3aMeHa IEPEMEHHBIX B ABOM-
HOM HHTerpaie. [losapHble KOOpAMHATEIL.
TpoliHble UHTETpaJIbl U UX BBIYMCIIECHUE. 3a-
Me€Ha IIEPEMEHHBIX B TPOMHOM UHTETpalle.
[mmaapuyaeckue u chepudeckre Koopau-
HAaTBI.

[TpuMeHeHre KpaTHBIX MHTErPajioB K pellie-
HUIO T€OMETPUYECKHX M (PU3MUYECKHX 3a1a4.

10

| KpuBonnuen-

HBIC MHTEIpaJibl.

KpuBonuneiinpie narerpains! |I-ro u 2-ro po-
J1a, X cBoWcTBa. ['eoMeTprUUYECKHil CMBICTT
KpUBOJIMHEHHOTO uHTEerpana l-ro poaa.
CBs13b MeX/1y KPUBOJMHEIHBIMU UHTETpa-
namu 1-ro u 2-ro pona. CiocoObl cBeeHUS
KPUBOJIMHEHHBIX MHTETPAJIOB K OIpe/IesIeH-
HBIM MHTETpajaM.

®opmyna ['punHa. Y caoBUs HE3ABUCUMOCTH
KPUBOJIMHEHHOTO HHTErpajia 2-ro poaa OT
yTy uHTerpupoBanus. Ciydaii moJHOTro
muddepennmana. [Tepsoodpasnas s
MOJIBIHTETPALHOTO BBIPAYKEHUS

P(X, y)dx+Q(X, y)dy Pa6ora cunoBoro mo-

J1s1. Beraucnenue miomaigu ¢ IOMOIIBIO
KpI/IBOJII/IHeI\/JIHI)IX HWHTCIpaJIOB.

P, Vcruprnit
ompoc

11

| [ToBepxHOCTHBIE

WHTETPaJIbI.
JIEMEHTHI TEO-
pHUH TIOJIS

[TonsiTre riagkoit moBepxHocTH. BekTopHO-
napameTpuueckast popma 3a1aHus MOBepX-
Hoctu. KacaTtenbHas Ma0CcKoCTs M HOpMallb
K TTOBEpXHOCTH. [Iomane moBepXHOCTH.
[ToBepxHOCTHBIE HHTErpabl |-ro poja u ux
CBOMCTBA.

JIBycTopoHHue noBepxHOCTU. OpueHTanus
TIOBEPXHOCTH ¥ BBEIOOp CTOpOHBI. Hampas-
JSFOIIME KOCHHYChl HopMmaiu. [ToBepxHOCT-
HbIE MHTETpaJIbl 2-TO pOJa U UX CBOMCTBA.
Crioco0b! cBeJIeHHsI TOBEPXHOCTHBIX MHTE-
TPaJIOB K JIBOMHBIM HHTETpAJIaM.

Potop, nuBeprenums, uupkynsanus. Gopmy-
a1 Ctokca u OcTtporpajckoro-I'aycca B
BEKTOpHOH (hopme.

[ToTox BeKTOpa Yepe3 MOBEPXHOCTh. Y CII0-
BUS IOTEHIIMATBHOCTH BEKTOPHOTO TOJIS B
IPOCTPAHCTBE.

IInceMeHHBIN
onpoc

12

| Panel

Yucnosoii psa. OnpeneneHne CyMMBI psja.
HeoOxonumoe ycioBue cX0AUMOCTH psija.
Psn reomerprueckoi mporpeccum.
CaoiicTBa cxomsamuxcs panoB. Kpurepuit
CXOJUMOCTH PsiJia C HEOTPULIATEIbHBIMU
wieHaMu. [Ipyu3HaKu cXOAUMOCTH pSAIOB:
cpaBHenus, lanamGepa u Ko, unre-
rpajJbHBINA MpU3HAK cXxoauMocTH. O000-
IIICHHBIN TADMOHUYECKUI P M €T0 CXOIU-
MOCTb.

3nakonepemenHble psiibl. [lonsTue abeo-

Jloka3aTenb-
CTBO TEOpEM
10 aHAJIOTUU
(o ykazaHuto
JIEKTOpA)




JIIOTHOM U yCI0BHOM cxonumocTtu. [Ipu3nak
JleiiOHMIA.

[TonsTHEe QPYHKIIMOHAIBHOTO PsIJa, €T0 CyM-
Mbl. PaBHOMEpHas cxogumocTs. [Ipusnak
Beliepmrpacca paBHOMEPHON CXOJUMOCTH.
CBoiicTBa PaBHOMEPHO CXOASALIMXCS PYHK-
LIMOHAJIbHBIX PSAJIOB.

Crenennsle psaabl. Pannyc u narepsai cxo-
JUMOCTH cTernieHHoro psina. Juddepenim-
POBaHME U UHTETPUPOBAHUE CTEIICHHBIX Ps-
JI0B.

Psanapr Teitnnopa u Maknopena. CTeneHHbie
PsIbI OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA:

e*, sinx, cosX, (1+x)", In(1+x).

Hcnonb3oBaHue pa3noxeHus PyHKINUU B
psa Teinopa B npuOIMKEHHBIX BbIYHCIIE-
HUSX U TP BBIYUCICHUH MPEAeNoB (yHK-
LU,

Psanpr @ypre. YcenoBus npeacTaBUMOCTH
¢yukuuu psgom Pypwe. Paznoxenue B psajg
®dypbe Henepruoauieckon (HyHKIUH, 3a/1aH-
HOH B POU3BOJIBHOM IPOMEKYTKE. Pazio-
’keHue B psag Oypbe TOJIbKO 110 KOCUHYCam
WJIM TOJIBKO ITO CUHYCAM.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

No
paznena

HanmenoBanue
pazaena

Temarnka npakTHYECKUX 3aHATUN
(cemuHapoB)

dopma TeKy-
IIETO KOHTPOJIA

Bsenenue B ana-
3

Onepauuu Hag MHOXKecTBaMu. Jlornueckas cum-
BoJIMKAa. MeTol MaTEMaTUYECKON MHTYKIIUH.
braoMm HproToHa.

AGcoitoTHas BenuurHa yncia. Pemenune uucio-
BbIX HEPABEHCTB YPAaBHEHMM, COJIEPIKALINX MO-
nyJIb.

IMHOkecTBa Ha IPSIMOU, OKPECTHOCTH. BepxHsis
M HYDKHSASI TPAHU YUCIIOBBIX MHOYXKECTB.
Komnosumus ¢pynkuuii. O6patHas GyHKIHS.
(OCHOBHBIE 3JIEMEHTapHbIe (PYHKIMH, UX CBOM-
cTBa 1 rpadguku. Komnosuuus GpyHkuuii, oopat-
Hast QyHKIMS, QYHKIMY, 3aJaHHbIE HESIBHO, Ma-
paMEeTpUYECKUMH YPAaBHEHUSIMU U YPABHEHUSMU
B TIOJISIPHBIX KOOPJMHATAX,I'UIIEpOOINYECcKre
(yHKIIMH, UX CBOWCTBA NOCTPOEHUE TPadUKOB.
BepxHsisi M HUKHSISL TpaHu (PYHKITHH.

P
Pemenue 3a-
nag

[Ipenen nmocnexno-
BaTEJbHOCTH.

Brraucienne npeaena nocien0BaTeIbHOCTEN.
ApudmeTruecKue ornepauu HaJl CXOASIIUMUCS
MmociieqoBaTeIbHOCTIMHU. CBOMCTBA CXOAAIIICHCS
[MOCJIEA0BATEIBHOCTH, CBA3aHHbBIC C HEPABEH-
cTBaAMH

BrrarciieHre npeaesioB MoCie10BaTENbHOCTEN €

MOMOIIBIO MPUHIOUIIA CXOANMOCTHU MOHOTOHHOM

Perenue 3a-
a4




MOCJIeI0BATEIbHOCTH. YacTHUHbBIE TTPEIEIIbI YnC-
ITOBOM MOCIEA0BAaTEIbHOCTU. BEpXHUN M HUKHUI
Mpeaebl.

Kputepuit Koin cxoquMoCTH YUCI0BOM MTOCIe-
ITOBaTEJILHOCTH.

1,2 {TocTpoenue 3ckn30B rpadukoB Gyakuuii, mpe- | 13-1, Kp-1
1eJ1 IOCIIE10BATEIbHOCTHI.
[Ipenen u Henipe-  [TexHuka BeuMcaeHUS npeaenoB GyHknuii (pac- | /I3,

PBIBHOCTB (DyHK-

LIUHA

KpBITHE HEOTIPEAEIEHHOCTEN, 3aMEHA IIEPEMEH-
HOTO IIPU BBIYUCIICHUHM IIPEENIa).
Mcnonbp30BaHne 3aMevaTebHbIX IPEIEIOB IIPU
BBIYMCIICHUM ITPENIETIOB.

Beruucnenus npenenoB GyHKIUN C TOMOIIBIO
ACUMIITOTUYECKUX (OPMYJI U TeOpeM 00 IKBHBa-
IIEHTHBIX (DYHKITHSIX.

[Tpenenbr MOHOTOHHBIX (pyHKIHM. [IepBhIii 3ame-
"YaTeJIbHBIN MIPEAENI U U €ro CleACTBUS. Bropoi
3aMmeuareisbHble npenen CiaencTsus BTOpOro 3a-
MedareapHoro npenena. CpaBHenue GyHkiuii. O
— cuMBoJMKa. CpaBHEHHE OECKOHEYHO MaJlbIX

(b yHKITHI.

VccnenoBanue (pyHKIIMU Ha HEIPEPHIBHOCTb.
Touku pa3pbiBa QyHKIUH, UX Kiaccuukanus.
HenpepbIBHOCTb 371€MEHTapHBIX (YHKIUI.
HccnenoBanue pyHKINN HA HEIPEPHIBHOCTb.
Knaccugukanus Touek paspbiBa. JIokanbHble
CBOICTBA HEMIPEPBIBHBIX (yHKIMI. HenpepoIs-
HOCTb OCHOBHBIX 3JIEMEHTapHBIX (YHKLIUH.
ColicTBa (D)yHKIMI, HENIPEPHIBHBIX HA OTPE3KE.

Pemenue 3a-
nau

3

{Ipenen u HeMpPepbIBHOCTH (HYHKITUNY

N3-2, Kp-2

Huddepenumpo-
BaHUE (PyHKIMIT
OJIHOM IIEpEMEH-

HOU

Haxosxienue npon3BoHON PYHKITNH, 3aJaHHOMN
SIBHO, UCTIONIB3YS TpaBuiia 1 depeHInpoBaHHs
CYMMBI, pa3HOCTH, IPOU3BEACHUS U YACTHOTO
(yHKLINH, KOMIO3ULIUU (QYHKIUI.

HaxoxaeHre npou3BogHONH 00paTHON (YHKIIHNH,
(byHKLIMY, 3aJaHHOMN MapaMeTPpUYECKH U HESIBHO,
g depeHnnana GyHKIHUH.

Pemenne 3a1a4 NpuKIaaHOrO XapakTepa, uc-
MOJIb3YsI TEOMETPUIECKUN 1 (PU3UIECKUN CMBICIT
MpPOM3BOIHON U TudepeHIana.

Haxosxenue npon3BoaHbIX U qudepeHnnanon
BBICILIIX TTOPSIIKOB.

ITpaBuio JlonuTans packpbITUs HEOIIPEAEIECHHO-
crei.IIpumenenus popmyssl Telnopa kK HaX0X-
NEeHUIO TPEJIENIOB U 3HAaUeHUN (QyHKIUH.
VccnenoBanue (yHKIMNA: yCIOBUS TOCTOSTHCTBA
M MOHOTOHHOCTH; SKCTPEMYMBI, HaIllpaBJIeHHE
BBIMTYKJIOCTH IpaduKka GyHKINHU, TOUYKU TIeperu-
0a, aCHMIITOTEI.

HaxosxneHne sKCTpeMalbHbIX 3HaYeHUN (QyHK-
MU Ha oTpe3ke. OO0Ias cxema uCClIe0BaHUS
(YHKLIMU M TIOCTpPOSHMS rpaduka.

Pemenue 3a-
a4
AT




4

JuddepenunpoBanue GpyHKIIMHM OHOM TIEpe-
MEHHOW»

U3-3, Kp-3

Heonpenenénnsiit
WHTETrpa

Beruucienne HHTErpajoB, « OJU3KUX»K TaOIHy-
HBIM, HCITOJIb3YsI OCHOBHBIE METO/IbI HHTETPHPO-
BaHU (3aMeHa MePEeMEHHOT0, HHTETPUPOBAHKE
o yactsaMm).MHTerpupoBanue paroHaIbHBIX,
MppaMOHATIBHBIX, TPUTOHOMETPUUECKUX U TH-
nepoonndyeckux Gyakuui. [TogcranoBku YeObl-
ieBa. Beryrcienne MHTErpanoB ¢ MOMOIIBIO
CTETICHHBIX PSJIOB.

OrnpenenéHHbIi
UHTETPaJ U €T0
MIPWIOKEHUS.

Beruuciienye onpeaeeHHOro HHTerpaia 1o
(bopmyne Hetotona-JleitoHua.

MeTon 3aMeHbI IEPEMEHHON U HHTEIrPUPOBAHUS
10 4aCTsIM B OIIPENEIEHHOM UHTErpa-

b1e. Berancienne JUIMHbI KpUBOM, IIJIOMAAH TUIOC-
KOl urypsl, oObemMa Tesa ¢ IOMOIIbIO MoNepey-
HBIX CEYCHUH, 00beMa Tesa BpalleHHUs, TUTOIIA-
Imell MOBEPXHOCTEN BPAICHUSI.

[TprmeHeHne orpeIeIeHHOT0 HHTerpaia K Gu3u-
YECKUM 3a7a4aM.

BbruncineHre HecOOCTBEHHBIX HHTETPAIOB.
MuTerpansl ¢ 6eckoHeUHbIMU Ipeaenamu. Mure-
rpaibl OT HeorpaHU4eHHBIX QyHKIMiA. [Ipu3Haku
CPAaBHEHMSI U HEKOTOPBIE YCIOBUS CXOAUMOCTH
HECOOCTBEHHBIX UHTETPAJIOB.

Breraucnenue
HWHTETPaJioB
pa3HI/I‘IHHMI/I
METOJIaMH

©,6

UuTerpupoBanue GyHKIUI OAHON TIepeMeH-
HOW)

U3-4, Kp-4

DyHKIIMU MHOTUX
MEPEMEHHBIX

BemectBeHHast QyHKIMS BYX MEPEMEHHBIX U €€
rpadvK, TUHUHA YPOBHS. BeIuuciieHne ABOWHBIX U
MOBTOPHBIX MpezenoB. Haxoxaenue obnacreit
onpeiesieHust QYHKIIMI MHOTUX TIEPEMEHHBIX,
IMIMHUAN U IOBEPXHOCTEN YPOBHSI, IIPE/IEIIa, UCCIIe-
TOBaTh HA HEMPEPHIBHOCTH (YYHKIIMM MHOTHX
[EpEMEHHBIX.

3
Pemenue 3a-
nau

b depenunpo-
BaHUE (PyHKIMIT
MHOTHX TIepEMEH-
HBIX

PasnuyHble ciocOObI HAXOXKIEHUE YaCTHBIX
MPOU3BOHBIX U AU depeHnanoB GyHKIUU
MHOTHX TIepeMeHHBIX. [Ipon3BoIHAs CITOKHON
(byHkunu. MHBapHaHTHOCTH (POPMBI TEPBOTO
nudpepennnana. Berarcienue npon3BoAHbIX
(byHKLUH, 3a1aHHBIX HesiBHO. HaxoxaeHue npo-
M3BOJHOM IO HAIIPaBJICHUIO, TpaueHTa PyHK-
LIMH.

["eomeTpuyecKkuii cMbIC MOTHOTO AuddepeHIn-
ana. KacarenbHas INIOCKOCTh MU HOpMaJIb K 1O~
BEPXHOCTH.

Beruucnenye mpou3BOAHBIX U TU(depeHInaIoB
BBICIINX MOpsaKkoB. @opmyna Tewmopa.
OKCcTpeMyM (PYHKIIH JBYX I€PEMEHHBIX.
Kpurepuii CuiibBecTpa 3HaKOONIPEIEIEHHOCTH
KBapaTHUYHOU (HOpMBL. DKCTpeMyM (yHKIIUU
MHOTHX TIEpEMECHHBIX.

HaXO)KIIeHI/IeyCJIOBHOFO IKCTpEMyMa MCTOAOM

Pemenue 3a-
a4




HEOIIPEIEICHHbIX MHOXUTENEH Jlarpanxka.
HaxoxxneHne HauOobIero 1 HAMMEHBIIETO
BHa4YeHUs1 HYHKIUH Ha KOMITAKTE.

7,8

JubdepenunpoBanue GyHKIMI MHOTHUX TIepe-
MEHHBIX)

Us-5, Kp-5

KpatHbie naTerpa-
JIbl U UX TIPUIIO-
HKEHHUSL.

Brruuciienne ABONMHbBIX HHTErpanoB. CBejeHue
ITBOMHOTO MHTErpaja K MOBTOPHOMY B Cllydae
MPSIMOYTOJIBHOW U KPUBOJMHEHHOM 00J1acTeil.
3ameHa IepeMEHHBIX B IBOMHOM HHTETpae.
[TonstpHBIE KOOPANHATHI.

TpoliHble MHTETpaJIbl U UX BBIYMCIIEHUE. 3aMEHa
[EPEMEHHBIX B TPOITHOM HHTerpae. L{lunuuapu-
bgecKue u c(heprudecKre KOOpIUHATHI.
[IpuMeHeHrEe KpaTHBIX MHTETPAJIOB K PELICHUO
FEOMETPUUYECKUX B (PU3MUECKHX 3a]1ad.

P
Pemenue 3a-
nau

0

(KpaTHBIe HHTErpajibl U UX IPHUITOXKCHUS

N3-6, Kp-6

10

KpuBosuHenHbIe
UHTETpabl.

BrrunciieHrne KpUBOJIMHENHBIX UHTErPAIIOBIIED-
BOTO M BTOpOro poja. ['eoMeTrpuueckuii CMbICTT
KpUBOJMHEHHOTO uHTEerpania l-ro poaa.
Brrancnenre KpUBOJIMHEHHBIX HHTETPAJIOBBTO-
poro poja ¢ momonisio Gopmyisl ['pura. Ycio-
BHSI HE3aBHCUMOCTH KPUBOJIMHEHHOTrO MHTETpasa
BTOPOTO pojia OT MyTu UuHTEerpupoBanus. Ciydait
rmostHOTO MuddepeHnuana.

HaxoxaeHne nepBooOpa3HOi ISl MO BIHTE-
rpanbHOTO BhIpaskeHus P(X, y)dX+Q(X, y)dy
Brruucienne paboThICHIOBOTO T0JIs. Berumncie-
HUE TUIOIIAIU C OMOIIBI0 KPUBOJIMHEHHBIX HH-
TErpaJios.

P
Pemenue 3a-
nag

11

[ToBepXHOCTHBIE
WHTETPAJIBI.
(DIIEMEHTBI TEOPUU
TTOJISt

Bbruucrienue miomnaas moBepxHo-
ctu.lloBepxHOCTHBIE UHTETpANIBI |-TO posa u ux
CBOMCTBA.

[ToBepxHOCTHBIE HHTETrpabl 2-TO POAa U UX
cBoiicTBa. CriocoOb! CBeIeHUS TOBEPXHOCTHBIX
MHTErPAJIOB K IBOMHBIM UHTETpaIaMm.

Potop, nuBepreHums, HUpKyIaus. Gopmysbt
Crokca u Octporpajckoro-I'aycca B BEKTOpHOI
(bopme.

[ToTox BeKTOpa Yepe3 MOBEPXHOCTh. Y CIOBHUS
MOTEHIMAILHOCTH BEKTOPHOTO MOJISl B POCTPaH-
CTBeE.

/13, Pemienne
3a1a4
AT

10,11

(KpHBOJ’IHHCﬁHHG 1 MOBECPXHOCTHBIC UHTCI'PA-
UIbI»

U3-7, Kp-7

12

Paner

Haxoxnenne cymmsl psajga. Psg reomerpuueckoin
nporpeccuu.MccnenoBane CX0IUMOCTH PSAOB C
MOJIOKUTETHHBIMU wiieHaMU. O00OIIEHHBIN Tap-
MOHHYECKHN PSJI U €r0 CXOUMOCTb.
3HakonepeMeHHbIe psiibl. [ToHsATHE a0COMOTHOM
1 yciaoBHOM cxoaumocTH. [Ipusnak JleitOuuna.
VccnenoBaHue cXoIUMOCTU (YHKITMOHATLHOTO
psana. [Ipusnak Beliepimtpacca paBHOMEPHOM

CXOOAUMOCTH (I)YHKI_II/IOHEUIBHOFO psaAaa.

Ompoc.
Pemenue
3aaq




HaxoxneHue paanyca 1 HHTEpBajla CXOAUMOCTH
CTENEeHHOTO psifa, oomactu cxoaumoctu. dudde-
PEHLIMPOBAHUE U UHTETPUPOBAHUE CTETIEHHBIX
PAIOB.

Psanbr Teitopa u Maknopena. Paznoxenue
(byHKIMI B cTenenHbie psiibl. Mcnonb3oBaHue
paznoxxenus Gpynkuu B psin Telnopas npubim-
PKEHHBIX BBIYMCIICHUSX U ITPU BBIYUCIICHUH TIpe-
NeoB (PYHKITHH.

Paznoxxenue B pan @ypbe nepuoanyecKoin
(bynkunu.Paznoxenue B psijg Oypbe HEMEpHOIH-
"yeckoi pyHKUMHU, GYHKIINH, 3aJaHHOM B IPOU3-
BOJIbHOM NMPOMEKYTKE. Paznoxenue B psag Oypbe
TOJIBKO 110 KOCHHYCaM WJIM TOJIbKO IO CHHYCaM.

12

Panpr»

3-8, Kp-8

[Tpumeuanue: /I3 — mpoBepka gomaiuHero 3ananusi; Kp — kontponsHas pabdora; U3 — un-
JTMBHIyaJbHOE TUIIOBOE 33/1aHue, Hanucanue pedepata — P, K — kommokBuym, AT — aTTecrars.

2.3.3 JIaGopaTopHble 3aHATHS — He NPeOyCMOMPEHDbL.
2.3.4 KypcoBbie padoThl (IPOEKTbI)— He npedycMompeHbl

2.4 llepevyeHb Y4eOHO-METOIHYECKOT0 0O0ecedeH s VIS CAMOCTOSITeJIbHOH PadoThI
00y4AIIMXCS M0 ANUCHUIIHHE

[Tepedens yueOHO-METOAMUYECKOTO o0ecTeye-
Bix CPC HUA JIMCUAIUTHHBI 110 BBINOTHEHUIO CAMOCTOATENb-
No HOU paboTHI
2 3

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

1  |ueckue dpynkum, ux coiictea u |[llaGynnn M.W. CoopHuk 3a7ay no MmaremaTu-
rpaduku. [JokazaTenbcTBo HEKO- [deckomy aHanuzy. Tom 1. Ilpenen. Henpepois-
TOPBIX TOKIECTBY. HocTh. [Tuddepennupyemocts. M.: dusmariur,

2010. — 496 c.
Pedepar na Temy «O Hekotoprix |bepman I'.H.C6opHEK 337124 110 Kypcy MaTema-

2  |moaxonax K MHTETPUPOBAHUIO  |[THUECKOTO aHAJM3a : 33Jla4HUK — MOCKBA :
byHKLIHN. OkousuT, 2015. — 432 ¢
Pedepar na Temy: «Heco6- Kpatnsie unterpainst: [Ipaktukym. Spemenko

3 cTBeHHbIe KpaTHbie uHTerpasbl. |[JI.A. Kpacnonmap: Kybanckuii roc. yH-T., 2006.-
Wurerpai Ilyacconay. 80 c.

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

4 |mocTh KpuBONMHEIHOTO MHTe-  |[SIpemenko JILA., [Ton6epeskuna A.W. YyeGHoe
rpajna 2-ro pojaa ot nytu unre- |[mocobdue. Kpacnonap: Kybanckuii roc. yH-T.,
rpupoBaHus B mpocTpanctee»  |2012.-109 c.

Y4eOHO-MeTOIUYECKHNE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydaromuXcs U3
qKcila MHBAJINWJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTAMH 310poBbs (OB3) npenocrasisitoTcs

B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JOPOBBS M BOCIIPUITHS HH(DOPMALIUU:
JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:
—B NI€YaTHOM opMe YBETMUEHHBIM LIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TIOKYM
JInst AL ¢ HapyIeHNs MM CITyXa:
— B I1e4aTHoM (opme,

CHTA,



— B (hpopMe 3IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyHIICHUSIMH OTIOPHO-/IBUTATEILHOTO ariapara:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOLIIXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.
[IpenoaBanye AUCUMIUIMHBI BKIIOYACT CIEAYIOIIHEe (GOopMBbI pabOTHI:
® JICKIINU;
MPAKTUYECKHUE 3aHATHS,
KOHTPOJIbHBIE pabOoTHI;
KOJIJIOKBHYMBI;
KOHCYJIbTAIIMH MIPEeTioiaBaTeneii;
9K3aMeH;
caMmocTosiTeNbHast paboTa CTYACHTOB:
(M3y4eHHe TeOpPEeTUYEeCKOT0 MaTepHaja; BBIIOJHEHHE TOMAIIHUX 3aJaHWM, BBIOJHEHHE WHIH-
BUYaJIbHBIX THUIIOBBIX 3aJlaHHi;, TOJTrOTOBKA K OINpPOCY; HamucaHue pedeparoB, MOATOTOBKA U
BBICTYIUICHHE C JOKJIJI0M; MIOJATOTOBKA K K3aMeHY).
['my6okOoMy yCBOSHHMIO YU4E€OHOTrO Marepuaia AMCHUIUIMHBI COJEHCTBYIOT KOJUICKTHBHBIC
(OpMBI MHTEIUIEKTYaJIbHOW JIEATEIbHOCTH, a TaK)K€ METOJbI pabOThI, CIIOCOOCTBYIOIINE CaMO-

Pa3BUTHUIO U CAMOOOPA30BAHUIO CTYJCHTA.
O0pazoBarenbHbIE TEXHOJIOTUH, UCTIONB3yeMbIe B y4eOHOM Mpoliecce:

. JIEKIMH C TPOOJIEMHBIM U3JI0KEHHUEM;

. JHUCKYCCHUH IO CJIIOKHBIM BOIIPOCaM,;

o MOJITOTOBKA pedepara;

. TEXHOJIOTHS Pa3BUTU KPUTHYECKOTO MBIIUIEHHUS;

. paboTa, HallpaBJIeHHAasl HA YCBOEHUE 3HAHUH U CITIOCOOOB JIEHCTBUI MO camMo-
KOHTPOIIIO;

° KOHCYJIBTALIMH NIPENOIABATEIEH.

IIpumepHBIE BONPOCHI, BBIHECEHHbIE HA TUCKYCCHIO
1. Wunaykuus v aHanorus B MareMatuke. Jloka3zaTelbCTBO MATEMATUYECKUX YTBEPKICHHM
10 aHAJIOTUH (II0 YCMOTPEHHUIO JEKTOPA).
2. TIpoBepka CyIIeCTBEHHOCTH YCIIOBHH TeOpeM (10 YCMOTPEHHIO JICKTOPA).
3. Jloka3zarenbCcTBO TEOPEM € AaHHOU (HOPMYIMPOBKON U IMIIAHOM JI0Ka3aTeNbCTBA (IO
YCMOTPEHHUIO JICKTOPA).
4. PemeHue 3a1a4 pa3IMYHBIMH CIIOCOOAMHU.
5. CoBMECTHBII MOUCK pEIIEHUs 3aJauu.
6. CocraBneHue I1aHa peleHus 3a1a4H.
7. B3auMHas u camonpoBepKa 3HaHUU U 00CYXIEHUE MOJYyYEHHBIX PE3yIbTaTOB.
IIpumepubie TeMbl pedepaToB
1. TunepGonmueckue GpyHKUIMHU, UX CBOMCTBA U rpaduku. Jloka3zaTenbCTBO HEKOTOPHIX
TOKJIECTB.
2. O HEKOTOPHIX MOAX0aX K HHTETPUPOBAHHIO ()YHKITHIA.
3. HecobGcTBennbie kpatHble nHTerpaisl. MaTerpan Ilyaccona.
4. He3aBUCMMOCTb KPUBOJIMHEWHOTO UHTErpaja 2-To poAa OT IyTH UHTETPUPOBAHUS B
IIPOCTPAHCTBE
Jlns nuip ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMU 370POBbsI IIPEIYCMOTPEHA OpraHU3alUs KOH-
CyJBTAIMI C UCIIOJIb30BAHNUEM DJIEKTPOHHOM MOYTHI.



4. OueHoYHbIEe CPeCTBA JJIfl TEKYLIEero KOHTPOJISl YCIeBA€MOCTH U IIPOMEKYTOY-
HOH aTTecTalluHU

Tekylmuili KOHTPOJIb OCYILIECTBIISIETCA MPENOIaBATENEM, BEAYIIUM IPAKTUYECKUE 3aHs-
THSI HA OCHOBE BBINOJHEHUS CTYICHTAaMU JIOMAIHUX 33JJaHUi U PEILICHUS 3a/1a4 Ha ayJuTop-
HBIX 3aHATUSAX. B TedeHne KaK0ro ceMecTpa MPOBOISTCS KOHTPOIJIbHBIE pabOThI, IPe/Ioia-
raeTcsl BBIMOJHEHUE TUTIOBBIX MHAWBUAYAIbHBIX 3aIaHUH JIJI1 CAMOCTOSTEIIbHON pabo-
Thl. Pemenue 3a1au 6€3 moMoIy npernoaaBaress CliocOOCTBYET aKTHBU3AIIMN CAMOCTOSITEIIh-
HOMH JICSITEIBHOCTH CTY/ICHTa, (GOPMUPOBAHUIO YMEHUH U HABBIKOB B PEIICHUH 3a]1a4 110 COOT-
BETCTBYIOIIEMY pa3/ielly MaTeMAaTHUECKOTO aHAIN3a, TT03BOJISAET TITy0Ke OCBOUTH TEOpETHYC-
CKHI MaTepuall, CHOCOOCTBYET MPUOOPETCHHUIO U Pa3BUTHIO HABBIKOB CAMOKOHTPOJIS.

Ha npaktrueckux 3aHATHSX KOHTPOJIb OCYIIECTBIIAECTCS IIPU OTBETE Y JOCKH, IIPU IIPOBEP-
K€ JIOMAIlIHUX U UHIMBHUIYaJbHbBIX 3a/1aHUH. B mepBoM ceMecTpe MIaHupyeTcsl TPOBEACHUS
KOJIJIOKBUYMa.

NTOoroBbIii KOHTPOJIH OCYIIECTBISAETCS B BUAE YK3aMEHA.

KonTposnbHbie, KOJJTOKBUYMbI, UHANBUIYaIbHbIC 3a1aHUS OLIEHUBAIOTCS I10 MATH-
OayuTbHOM crucTeMe. DK3aMEHBI OIICHUBAIOTCS TI0 CUCTEME: HEYIOBICTBOPUTEIBHO, YOBIIC-

TBOPUTCIIBHO, XOPOIIO, OTJIIMYHO.

4.1DoH] O1LIEHOYHBIX CPEACTB /sl POBeIeHN!s TEKYIIero KOHTPOJIA

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

1. [Toctpouts rpaduku QyHKIIHIA:

Q) y= cos(x—%) 16) y=|x—2|+|3x|;8) y=3""

2. Haiitu nnpenensl nociie10BaTeIbHOCTEM:
, 14243440 (2n+3)"°

a) lim (vn? +5n —/n? + 2);6) lim—=— '5) lim| S22

N—>-o0 N> N° 45N o\ 2n -1
3. Haiitu npenens! GpyHKIMMA:

COSX —COS° X : 1+x "

a) lim a :6) lim(2—cosx)s""xg) lim| —=

x—0 X x—0 x—ol 2 4 X
4. Beraucinuth npou3BoiHbIC HYHKIIHIA:

arccosIn/2x +1

a) f (x) = (cosx)*;6) f (x) = (Inx—2)v1+Inx;B) f (x) =

x* -1 '
S. Haiitu npousBogHeie y;(, y;z ¢byHKLMY, 3alaHHON TapaMeTPUUYECKU:
x=2t—t?
y=3t—t°
6. Haiitu npon3ssoanyro y;( Gyskuun Y = y(x) , 3a/1aHHOM HesiBHO: €7 + Y =INX + X

7. Haiitu nuddepentman dyuxmuu f (X, y) = IN(X+4/ x> +y?).

8. Haittn df u d?f s pynxumn T, ecmn £(x) = (x+1)-e*.

9. Haiitit g depeniuan nepBoro i BTOporo mopsaka ams Gpysxuun Y = >0+,



10.  Haiituy", ecnny— = (e ¥+ ™)

11.  Haiitu npou3BoaHyto nopsiaka N ast Gpyskuuu Y = (X2 +1) >
12.  Bbluuciuts npubmmkennHo 3125,5 .
13.  Hanmcars popmyny Jlarpamxka aius GyHknum Y = arcsin 2X ma orpeske [XO, Xo + AX] :

14.  Tlokasats, uto rpadux dyrxman Y = In(x* —1) Besae BLIMyKITBIA.

15.  Tocrpouts rpadux dymkmm Y = 3X° + 4x* +1.
16.  BBIYUCIUTH HEONPEIETIEHHBIE HHTEIPAIIBL:

a)jizcosldx _ 6).[ sin xdx jarccos 2x
X x 1 2c05X J1—4x2
17.  BbluMciauTh onpezaeneHHbIE I/IHTeI‘paHLI
% In? X, f (2x+4)dx j (x+5)dx
X x* +4x+13’ _2x2+2x+10’
18. Boruuciants HecoOCTBEHHBIE HHTETPAJIBI

ax S oxdx
Nrwnw o

19.  Haiitu miomaap GUrypbl, OrpaHHuCHHOM KPUBBIMU: X = COSt, y = 2sint.

20.  Haiitu oO6beM Tena, 00pa30BaHHOTO MU BpallleHuu BOKpYT ocu Ox
buryps1, orpaHUYEeHHON TaHHBIMU KpUBbIMH: Xy =1,y =0, X =1, x=2.

IT cemecTp
21.  Haiftu yacTHBIE IPOU3BOAHBIE BTOPOTO MOPSIKA (PYHKITHUH

f(x,y)=arctg(x/y).
22.  HWccnenoBatrh (YHKIUIO HA SKCTPEMYM:

3
a) f(x y)=4x*>—4xy+Yy?>+4x—2y—7; ;0) u=%+2y2—22x+z

23. Haiitu HanOonpimmii 00beM, KOTOPBIA MOXKET UMETh MIPSIMOYTOJIbHBIN Mapasiesenune],
€ClIM CyMMa JUIMH pedep ero paBHa a.
24.  Haiitu npou3BoHbIE U MOJHBIE TU((DepeHInanbl IEPBOTO MOPSAIKa U BTOPOro MopsiaKa

u
byHKIUNA 7=x° Iny, rae XZV; y=3u-2v;

25.  Jlana pynkuus XCOSY + YCOSZ + ZCOS X =1, sanannas nessno. Haiitu yacTHbIe

IPOU3BOJHBIE U THU(DPepeHnanbl IEPBOro U BTOPOro MOPSIKOB.

1
26.  Haiitu sxctpemym dynkiuu Z = — + —npu ycnosun 2X+ Y =4.
Xy

27. Haiitu Haubosnbiliee 1 HaMMEHbIIIee 3HaUeHHE (PYHKIUU B 00J1aCTH
2 2 2 2 .
Z=Xx"-y°, D:ixX+y <4
28.  BBIYUCIHTH UHTETPAIIHIL:

a) .l[dxj.(x+2|y|)dy; 6) Txdxj‘cos(x—y)dy;
0 -1 0 0

29. Briuucnuth O6’LCM TCJid, OTPAHNYCHHOI'O ITOBEPXHOCTAMMU:
Z+X°+y* =1, x+y+z=1;



30.  Beruucauts miomanas GUTypsl, OTpaHUYEHHON KPUBBIMHU.

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

31. OrnpenenuTb KOOPAUHATHI LIEHTPA TSHKECTH OJJHOPOHOTO IIAPOBOTO CJIOS, 3aKI0UYEHHO-

ro Mexay chepoit X° + Y +z° =8 n mnockocTsvu X = —lux=2.

32. B nBoitHoM uHTETpane ” f (X, y)dxdy paccTaBUTH IIPEEIbl HHTETPUPOBAHUS B TOM U
Q

apyrom nopske, ecau {2 — tpeyronsnuk ¢ sepmmaamu O(0;0), A(1,0), B(1,1);
33. B nBoiinoM uHTErpane H f (X, y) dxdy IEPEUTH K MOJIAPHBIM KOOpAUHATAM I U (D 1
Q

paccTaBUTh IIPeeNbl HHTErpupoBanus, eciau: () = {X2 + y2 < ax} ) (a > 0).
34. Boruucnuth minomans GUrypsl, OorpaHU4eHHON KPUBBIMH.
r=1+cosq,r = J3sin Q..
35.  Haiiti Maccy MIacTHHKH, OrpaHHYeHHOM kpuBbivu: X =1, y = X?, y= —3/;

rae P ( X, y) = 5X2 + 4X)/2 — MOBEPXHOCTHAS JIOTHOCTb.

36.  BwrumcauTh TPOWHON MHTETPAT

J.H(X-i- y + Z)dXdydz,rz[eT: 7 =¥%% + yz’ z=1
.

37.  Bseluuciurs I(XZ + y2 )dS , T1e L — oKpyKHOCTB NG y2 =4X.
L
38.  Iloka3zaTp, YTOMHTErpa
(2:4)
J= I (x+2y)dx + (y + 2x)dy

(0;1)

HC 3aBUCHUT OT IIYTU UHTCTPUPOBAHUA U BEIYHUCIIMTD €TO.

39.  BpUMCINTH MOBEPXHOCTHBIN HHTETPA:
22
_U XdS, raeT - nonycdepa z = JI=x5 =y,
&
40.  HccrmenoBaTh Ha CXOAMMOCTh YKa3aHHBIC PSJIBI C TTOJIOKUTEIBHBIMUA YJICHAMH:
i n+2
T
n=1 n\/H
41. HccnenoBaTh Ha CXOAUMOCTH M A0COFOTHYIO CXOJIUMOCTh 3HAKOUEPEMYIOIIUUCS PSI;
) 5n(n+1)
42. HaiiTi 06macth CXOQMMOCTH CTETIEHHOTO psija
o0 2 0
Z—7n 3 (x+2)".
n—o [ (N+3)

43.  Paznoxuts B psig Oypbe no kocunycam pyuximo Y =1— 3X B nHTEpBANE (O;R) .

Bonpocsl 1)1 NOATOTOBKH K KOJUIOKBUYMY
Onpenenenue u popmyauposku Teopem (OINK-2)



1. [Tonsitue MHOkecTBa. Oniepanivii HaJ MHOXeCcTBaMu. Jlorndeckasi CAMBOJIMKA.

2. Pacmmpennas uncnoast npsimasi. AOGCONIIOTHAS BETMYMHA YKclia. MHOXeCTBa Ha TIpsi-
MOM, OKPECTHOCTH.

3. Meron MmaremaTuyecko MHAYKIMU. buaom HeroToHa.

4. OrpaHuveHHbIE U HEOTPAaHUUYEHHBIE YMCIIOBBIE MHOKECTBA. | paHH YUCIIOBBIX MHO-
»kecTB. Teopema cyriecTBOBaHUs BepXHEH (HIXKHEH ) TpaHy YMCIOBOTO MHOXKECTBA.

5. [Tpuniun Apxumena. [IpuHIUIT BIOKEHHBIX OTPE3KOB.

6. O6mee nousatue Gpynkun (orodpaxkenus). Kommosumms ¢pynkumii. OOpatHas QyHkK-
uust. Yucnoseie pyHkinu. OCHOBHBIE 3JIeMEHTapHbIe (YHKIIUHU, UX CBOMCTBA U TpadUKH.

7. CrniocoOs1 3aanus ¢pyHkuil. HesBHbIN crioco6 3amanus GyHkiun. OyHKIMH, 3a/1aH-
HBIE MTaPAMETPUUYECKUMH YPAaBHEHUSIMH U YPABHEHUSIMU B MOJIAPHBIX KOOPAWHATAX.

8. Onpenenenne nociaea0BaTeNbHOCTH U €€ npeena. EAMHCTBEHHOCTD Npesena, orpa-
HUYEHHOCTb CXOJAIICICS MOCIeI0BATEIbHOCTH.

9. Apudmerndeckre ornepanuy Hajl CXOAIIUMUCS MTOCIIeI0BATEIbHOCTSIMH.

10.  CsaoiicTBa cxosuIeics MOCIe0BaTeIbHOCTH, CBSI3aHHbBIE C HEPABEHCTBAMH.

11. Beckoneuno mansie 1 OECKOHEYHO OOJIBIINE TOCIEN0BATENLHOCTH, UX CBOHCTBA.

12.  IIpuHIMO CXOIMMOCTH MOHOTOHHOM MOCJIEI0BATEIBHOCTH.

13.  IlpuHIMI CTATUBAIOMIMXCS OTPE3KOB. Uncio e.

14.  TloamocnenoBaTeNbHOCTH U YACTUYHBIC MIPEJIEIbl YUCIOBON MOCIEI0BATEIHHOCTH.
Jlemma bonpuano-Beliepmpacca.

15.  ®ynpamenTanbHasg nocneaosareabHocTh. Kputepuit Kommu cxoaumoctu nocienoBa-
TEJIbHOCTH.

16.  Ompenenenue npezaena ¢yHkiuu B Touke. OnpeaeneHue npeaena no Komm u mo
['eitHe, sKBUBaJIGHTHOCTH onpeneaeHui. [lpenen pyHkinmn Ha 6ECKOHEYHOCTH.

17. beckoneuno manbie GyHKIMH, UX cBoWcTBA. beckoHeuHno Oonbmine ¢pynkiuu. Obiee
ompezeNieHue npeaeia QyHKIUM.

18.  OOGmwe cBoiicTBa npezaena GyHKIUU: €IMHCTBEHHOCTD, JIOKaJIbHAs! OTPAHUYEHHOCTD.
19.  CsoiicTBa npexnena GyHKINH, CBA3aHHBIE C ApH(PMETHICCKUMHU OTIEPALTUSIMH.

20.  CaoiicTBa npezaena QyHKINH, CBSI3aHHbIE C HEPABEHCTBAMHU.

21. [Ipenen kommno3uuu GyHKIHM.

22.  OpHoctopoHHHME npeaensl. [Ipenen MOHOTOHHON GyHKINU.

23. CpaBHeHue QyHKIMA, SKBUBaJIeHTHbIE QyHKIMU. KpuTepuii SkBUBaJIeHTHOCTH (YHK-
UH.

24, Onpenenenre HeNpepbIBHOCTH (QYHKIMK B Touke. Touku pa3pbsiBa pyHkuuu. Knaccu-
dukanus Touek pa3phiBa.

25. CaoiicTBa (yHKIIMI, HEMIPEPHIBHBIX B TOUKE (JIOKAJIbHAsI OTPAaHUYEHHOCTb, yCTONYH-

BOCTb 3HAaKa, HEMIPEPHIBHOCTh CYMMBI, IPOU3BEIEHHS U YacTHOTO (yHKLuUH). HenpepbIBHOCTD
OCHOBHBIX 2JIEMEHTapHbBIX (PYHKIIHH.

26. HenpepbBHOCTB croskHOM (ynkuuu. HempepsisrocTs Gynkmuun X, X >0

217. Teopema boasano-Komm (o mpomMexyTouHOM 3HaY€HUH HETIPEPBIBHOM HA CErMEHTE
¢yHkun). CneacTBie TEOPEMBI.

28.  IlepBas Teopema Beiiepirpacca (00 orpaHH4€HHOCTH HEMIPEPHIBHOW HA CErMEHTE
GyHKITUN).

29.  Bropas teopema Beliepmtpacca (0 JOCTHXKEHHM HEMPEPHIBHOM HA cerMEHTe (DyHKIIUU
AKCTPEMAJIbHBIX 3HAYEHHH).

30. IIepBbIil 3aMeUaTENbHBIN IPEIET U €70 CIEICTBHUS.

31. Bropoii 3ameuarenbhbiil npeneit.CieacTBUsl BTOPOro 3aMevaTeIbHOTO Mpeiena

32. Teopema cymecTBOBaHUS M HEMPEPHIBHOCTH 00paTHOH pyHKIMK. [ToHsTHE paBHO-

MepHo# HenpepbiBHOCTH pyHKIMU. Teopema Kanropa. Kputepuit Komu cymectBoBanust ko-
HEYHOro mpejena GyHKIUH.

33.  Ycnosue nuddepennupyemoctd GyHKIUU. CBsI3b MEXKITY HEMTPEPHIBHOCTHIO U TU(-
(bepeHIpyeMOCThIO (QYHKIIUH.



34.

[IpousBonnas ¢pyHkimu. OJHOCTOPOHHHE U OECKOHEYHBIE TPOU3BOTHBIE.

35.  CBs3p MEXAY CYILIECTBOBAHUEM MTPOU3BOAHOMN U AU hepeHInpyeMOCTbIO (PYHKITUH.

36.  IlpaBwia nuddepeHnrpoBaHus CyMMBI, pa3HOCTH, MPOU3BEICHUS K YaCTHOTO (YHK-
1117078

37. Tabnuiia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX QYHKIUH (BBIBOI (hopmyir).

38. VYpaBHeHMsI KacaTeIbHOM U HOpMaH K KpUBOi. CKOPOCTh NPSAMOJIMHEWHOTO JIBHKE-

HUSL.

39.  ITlonsarue nuddepenmana. Ero reomerprudeckuii u GU3NIECKU CMBICIT.

40.  TIpowmsBonmHas oOpaTtHOW (HyHKIMH, PYHKITMH, 3aJaHHON HESIBHO M TApaMETPHUUIECKH.

41.  TlpousBogHas crnoxxkHoi Gpynkuuu. MaBapuantHocth Gopmsl | nuddepenmana.

42.  TlpowsBonnbie U auddepeHIuanbl BRICIINX MOPSAKOB; N-bIe TPOU3BOHBIC (DYHKITHI:

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

43.

Juddepernunansl BHICIINX MOPSAAKOB OT CIOXKHBIX (yHKUni. «Hapymenne» nuapu-

aHTHOU (hopMbl nudepeHInanoB BbICIIUX MOPSIKOB IIPU HEJIMHEHHON 3aMeHe epeMeHHON

44, Teopema Depma, €€ reOMETPUIECKUN CMBICIL.
45, Teopema Jlarpansxa, Posuisi, ©X reoMeTpuYeCKUid CMBICI.
46.  Teopema Komm. ITpasuio Jlonurans packpeitus Heonpeaenaennocteii Buga 0/0u oo/ oo,
47.  PackpbITUE HEONpeaeIeHHOCTER BUIOB 00-00, 0x 00,17, ooo,Oo.
48. ®opmyna Telnopa yHKIMH ¢ OCTaTOUHBIM WieHoM B ¢popme Ileano u B popme Jla-
rpaHxa.
49.  Pasnoxkenue no Gopmyne Maknopena pynkumit 8%, sinX, cosx, y=Ilog, X,
@+x)".

50.  VYcnoBus MOCTOSIHCTBA 1 MOHOTOHHOCTH (DYHKITUH.
51.  JlokanbHblii 3KcTpemMyM ¢GyHKIMH. HeobxonuMoe U JOCTaTOYHBIE YCIOBUS SKCTPEMY-
Ma.
52.  Hanpanenue BbITYyKJIOCTH Tpaduka GyHKIUHU. JocTaTouHOE YCIOBHE BBIMYKIOCTH
rpaduka GyHKINH.
53. Touku neperu6a rpaduxa pynkuunu. Heodxoaumoe u 10CTaTOYHOE YCIOBHS TOYEK
neperuoa.
54.  DkcrpemaibHble 3HaUCHUs (DYHKIIMM Ha OTpe3ke. ACUMITOTHI rpaduka.

Joka3zarennbcTBa yrBepxaenuii (OIK-2)

Beeoenue ¢ ananus

1. Teopema cyuiecTBOBaHMS BEepXHEH (HUKHEH) IpaHu YMCIOBOIO MHOXKECTBA.

2.

[Tpuniun Apxumena.

Ilpeoen nocnedosamenvnocmu

Nk w

Teopema 006 OrpaHUYEHHOCTH CXOJAIICICS MOCIeT0BATEIFHOCTH.

TeopeMbl 0 0ECKOHEUHO MaJIBIX MOCIEI0BATEIIbHOCTSX.

Teopemsl 0 mpenenax MocaeA0BaTeIbHOCTSAX, CBSI3aHHBIE C apU(METHIECKUMU OTNEePAIIHSIMH.
Teopemsl 0 npeenax Mmociaea0BaTENbHOCTIX, CBI3aHHBIE C HEPABEHCTBAMM.

IIprHIMIT CXOAMMOCTH MOHOTOHHOM NOCJIEN0BATEIBHOCTH.

Yucnio «ey.

Ilpeden pynkyuu

9.

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

Teopema 0 €eIMHCTBEHHOCTH Tpesea QyHKIUH.
Teopema o oKanbHON OTPAaHMYEHHOCTH (HYHKITUH, UMEIOIIEH KOHSUHBIH MpeIen.
Teopema o mpenene KOMIO3UIIMHA (PYHKITUH.
Teopemsl o ipenenax GyHKIUHU, CBI3aHHBIE C apU(PMETUYECKUMU OTIEPAIIHSIMH.
Teopewmsl o ipeaenax GyHKINH, CBI3aHHBIC C HEPABEHCTBAMH.
[IepBrlii 3aMedaTenbHbIN TIPEAEN U €TO CIEACTBHUS.
BTopoii 3aMeuaTenbHbIi MPEes U €ro CIeICTBUA.
Teopembl 00 SKBUBATEHTHBIX (PYHKIIHSIX.



Henpepvienocms pynkuyuu

17. Teopema 0 HENIPEPHIBHOCTH KOMITO3UITUH (DYHKITHIA.

18. Teopema o npeierie MOHOTOHHOM (PYHKITUH.

Teopema bonbiiano-Kormm (0 mpomMeKyToOuHOM 3HaY€HUH HETIPEPHIBHOM HA CErMEHTE (DYHKITUH).
19.  Ilepmas Teopema Betiepmrpacca (00 orpaHHYEHHOCTH HEMPEPHIBHOM Ha cerMeHTe (DYHK-
LUHN).

20.  Bropas teopema Beiiepiurpacca (0 1OCTHKEHUU HETIPEPHIBHOM HA cerMeHTe (QyHKIUU

AKCTPEMAJIbHBIX 3HAYEHUH).
Hughpepenyuposanue hynkyuit 00noit nepemennoii

21. Teopema o cBsI3M MEXKTY CYIIIECTBOBAHHEM MTPOU3BOTHON U AU HEPEHIIUPYEMOCTHIO
GyHKIIHH.

22.  Teopemsl 0 qudGepeHIIIPOBAHUN CYMMBI, IPOU3BEICHHS U YACTHOTO (DYHKIIUH.

23. Teopems! o muddepennrpoBannn 00paTHOr GYHKIMH, PYHKITUH, 3aJaHHON TapaMeTpH-
YECKUMH YPaBHEHHUSIMHU.

24, Teopema o nuddepenmpoBanuu Kommno3uuu Gpyukmuii. MTaBapuanTHOCTH GopMEl |
muddepeHmmana.

25. Teopema DepMa, €€ reOMETPUUECKUM CMBICII.

26.  Teopewmsr Jlarpanxa, Pomis, ©X reoMEeTpHIECKUI CMBICI.

27.  TIpasuio Jlonurans packpeitus Heonpeaenennocreid Buga 0/0wu oo/ oo,

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

1. [TonsTue MHOXecTBa. Onepanuy HaJ MHOKecTBaMHU. Jlornueckas CHMBOJIMKA.

2. MHO0xecTBO IeHCTBUTENBHBIX yncesl. CBOMCTBA IeHCTBUTENBHBIX uncel. [Ipencras-
JICHHE ICHCTBUTEIIBHBIX YHCEN AECATUIHBIMH APOOSIMHU.

3. MouHocTh MHOKECTBA. CUETHOCTH pallMOHANIBHBIX yKcel. HecueTHOCTh nelicTBU-
TEJbHBIX YUCEIL.

4. Pacmmpennas uucioBas npsimas. AOCOMIOTHas BeJIMUMHA yucia. MHOXecTBa Ha psi-
MOH, OKPECTHOCTH.

5. Meroa marematndeckoil UHAYKIMU. bunom HeroToHa.

6. OrpaHu4eHHbIE U HEOTPAaHUUEHHBIE YMCIIOBbIE MHOKECTBA. | paHM YUCIIOBBIX MHO-
xecTB. Teopema cyIlecTBOBaHUS BepXHEH (HUKHEN) TpaHy YHCIOBOTO MHOKECTBA.

7. [Mpunuun Apxumena. [IpuHIUN BI0KEHHBIX OTPE3KOB.

8. O6miee nousatue GpyHkuu (orodpaxkenus). Komnosummsa ¢pynkumii. OOpatHas QpyHkK-
uust. Yucnosele pyHkumu. OCHOBHBIE 3JIeMEHTapHbIe (YHKIUHU, UX CBOMCTBA U TpaduKH.

9. CriocoOs1 3aanus GyHkuii. HestBHBIN cioco0 3ananus GyHkun. OyHKIMY, 3aaH-
HbIE TapAMETPUUYECKUMH YPAaBHEHUSIMHU U YPaBHEHUSMU B MOJISIPHBIX KOOPAUHATAX.

10.  Ompenenenue nociea0BaTENLHOCTH U €€ npeena. EMMHCTBEHHOCTH Mpejiena, orpa-
HUYEHHOCTb CXOJAIIEICS MOCIeI0BAaTEIbHOCTH.

11.  Apudmernueckue onepanuu HaJl CXOASIMMHUCS TOCIE0BATEIbHOCTAMH.

12.  CsoiicTBa CXOIAIIEHCS TIOCIEAOBATEILHOCTH, CBS3aHHBIE C HEPABEHCTBAMH.

13. beckoHe4HO Majble U OECKOHEUHO OOJIbIIINE MOCIEA0BATEILHOCTH, UX CBOMCTBA.

14.  IlpuHIMO CXOIMMOCTH MOHOTOHHOM MOCJIEI0BAaTEIbHOCTH.

15.  IlpuHumn cTsruBarommxcs oTpe3kon. Uucio e.

16.  TloamocienoBaTeTbHOCTH M YaCTUYHBIC TIPEIEITbl YHCIOBOM MOCIETOBATEILHOCTH.
Jlemma bonenano-Beliepmrpacca.

17. dyHaaMeHTalIbHAas MocaeaoBaTenbHOCTh. Kputepuii Komm cxonumocT nocienosa-
TEIBHOCTH.

18. Omnpenenenue npezaena Gyakmuu B Touke. Onpenenenue npeaena no Komu u mo
[eiine, sKBUBaIeHTHOCTH onpeaeneHuid. [Ipeaen pyHKuM Ha 6ECKOHEYHOCTH.

19.  BeckoHe4HO Majble QYHKIINHU, HX CBOIMCTBA.

20.  Beckoneuno Oonbine Qynkuuu. OO1Iee onpenenecHue npeaena GyHKIIH.
21. O61ue cBoiicTBa npenena QyHKIUHU: €TUHCTBEHHOCTh, JIOKaIbHAsi OrPaHUYEHHOCTD.



22. CgoiicTBa nipenena GyHKIMH, CBSI3aHHbBIE C apU(PMETHICCKUMHU OTIEPAIUSIMHU.

23.  CaoiicTBa npezena pyHKINH, CBA3aHHBIE C HEPABEHCTBAMH.

24.  Ilpenen koMno3uuu HyHKIIHM.

25.  OpnocroponHue npeaensl. [Ipenen MOHOTOHHON (yHKINH.

26. CpaBHenue QyHKIUN, SKBUBaTICHTHBIC (DyHKIMU. KpuTepnii 5KBUBAJICHTHOCTH (YHK-
1107078

27.  Omnpegenenue HenpepblBHOCTU (pyHKIMHU B Touke. Touku paspeiBa pynkuuu. Knaccu-
¢duKanus ToueK pa3phiBa.

28.  CoiicTBa QpyHKIIMIA, HEOPEPHIBHBIX B TOUKE (JIOKaJIbHAS OTPAHUYEHHOCTh, YCTOMYH-

BOCTb 3HAKa, HEMIPEPBIBHOCTH CYMMBI, IIPOU3BEICHHS U YacTHOTO (yHKIMi). HenpepbIBHOCTH
OCHOBHBIX IEMEHTAPHBIX (QYHKIIMH.

29.  HenpepsiBHOCTH c10kHOM (yHKImu. HenpepsiBocTs dynkmmu X%, X >0

30. Teopema bonbriano-Komm (0 mpoMeKyToOUHOM 3HaYEHUH HEIIPEPHIBHON HA CETMEHTE
byakuun). CreacTBrue TeOPEMBbI.

31. [TepBas reopema Beiieprpacca (06 orpaHHYEHHOCTH HEMPEPHIBHON HA CETMEHTE
GyHKIINN).

32.  Bropas teopema BeiiepiTpacca (0 JOCTH)KEHUHN HENPEPHIBHOW Ha cerMeHTe (DyHKITHH
9KCTPEMaJIbHBIX 3HAUCHUH).

33.  IlepBeblil 3amMevaTeabHBIN MPEIENT U €TO CIECICTBHSL.

34.  Bropoii 3amMeuarenbHblii npenen.CineacTBHs BTOPOro 3aMe4aTesIbHOTO Mpejiena

35.  Teopema cyiiecTBOBaHHUS U HETIPEPBIBHOCTU 00paTHON ¢yHKuuu. [loHsTHe paBHO-

MepHo# HenpepbiBHOCTH (pyHKIMU. Teopema Kanropa. Kputepuit Komu cymectBoBanust Ko-
HEYHOTO Tpe/ena QyHKINH.

36.  VYcnoBue nuddepennupyemoctu GyHKIUU. CBA3b MEKAY HEPEPHIBHOCTHIO U AU (]-
(bepeHIUpyEMOCTbIO QYHKIUH.

37.  IlpoumsBoanas ¢pyHkuuu. OJHOCTOPOHHHE U OECKOHEUHBIE IPOU3BOIHBIE.

38.  Cs3p MEXIy CYIIECTBOBAHUEM MPOU3BOAHON 1 AU HepeHInpPyeMOCThIO (PYHKITHH.
39.  IlpaBuna nuddepeHnupoBaHus CyMMbI, PA3HOCTH, TPOU3BEACHUS U YaCTHOTO (PYHK-
100518

40.  TaGnuua npou3BOJHBIX OCHOBHBIX 3J€MEHTapHBIX (PyHKIMIH (BBIBOA (hopMyI).

41.  VYpaBHeHHus KacaTelbHOW U HOpMaJId K KpuBOil. CKOPOCTH NMPSAMOJIMHENHOTO JIBUXKE-
HUSL.

42.  Tlonsarue muddepenimana. Ero reomerpudeckuii 1 GU3NIECKUN CMBICIT.

43.  IIpoumsBosaHas oOpaTHOM QYHKIUH, QYHKIIMH, 33JaHHON HESIBHO U ITapaMETPUUYECKH.
44, [TpouzBoanas cinoxuoit ¢pyakuun. MuBapuantHocts hopmel | muddepennnana.

45.  IIpousBoanble u nu¢depeHranbl BEICIINX TOPSIKOB; N-ble TPOU3BOIHbIEC (PYHKIIUIL:

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

46.  uddepeHnnansl BBICIIAX MOPSIKOB OT CIOXKHBIX QyHKIMH. «Hapymenne» nHBapu-
aHTHOH popMbl TU(PepeHIaToB BEICIINX HOPSIKOB IPU HETMHEHHON 3aMeHe NepeMeHHON

47. Teopema Pepma, €€ reoMETPUIECKUI CMBICIL.
48. Teopema Jlarpanxka, Poius, uX reoMeTpu4eCKuil CMBICIL.
49.  Teopema Komm. IIpasuio Jlonurans packpbitus Heonpeaenennocteii Buga 0/0n oo/ oo,
50.  PackphITus HeompeaeneHHOCTel BUI0B 00-00, 0x 00,17, oo?, 0P,
51.  ®opmymna Teitnopa GpyHKINU ¢ OCTaTOYHBIM WieHOM B Gpopme [leano u B popme Jla-
rpaHXxa.
52.  Paznoxenwue no ¢popmyie MaxiopeHa QyHKIUH
a¥, sinx, cosx, y=In(l+x), @+x)°,
53.  VYcnoBus MOCTOSIHCTBA 1 MOHOTOHHOCTH (DYHKITUH.
54.  JlokanbHbli 5KcTpeMyM GyHKIHU. HeoOxoauMoe 1 J0CTaTOuHbIE YCIOBUS 3KCTPEMY-

Ma.



55.  Hampasnenue BoimykiaocTs rpaduka GyHKIUU. JlOCTaTOYHOE YCIOBHE BBITYKIOCTH

rpaduka GyHKINH.

56. Touku nepern6a rpaduka pyakuun. Heodxoammoe u 10CTaTOYHOE YCIOBUS TOUCK
neperuoa.

57.  DkcrpeManbHble 3HaYCHUS QYHKIIMU Ha OTpe3ke. ACUMITOTHI Tpaduka. [TomHast cxe-
Ma UCCIeI0BaHus PYHKIMHU U TOCTPOSHHE ee rpaduka.

58.  Ilonsarue nepBooOpa3HOiA, €€ CBONCTBA.

59.  Omnpexnenenue HEONPEAECTCHHOTO MHTETPalla, OCHOBHBIEC CBOMCTBA.

60.  TaOnuua HeonpeAeICHHBIX HHTETPAIIOB OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIUH.

61. Merox 3aMeHBI IEPEMEHHOM U MHTETPUPOBAHHMS 110 YACTSAM B HEOIIPE/IECICHHOM UHTE-
rpaie.

62.  Ilpoctbie qpoOu 1 UX UHTETpUpOoBaHue. Pa3nokeHne paunoHaIbHON PYHKIIUHN Ha

npoctsie 1pobu. HTerprpoBanme paoHaaIbHbBIX (YHKIIHHA.
63.  HMuterpupoBaHue HPPALMOHAIBHBIX (DYHKITHIA.

64.  HMHTerpupoBaHHe BbIpAXKEHUH, COEpKAILUX TPUTOHOMETPpUYECKHE (DYHKIIUU.

65.  3agaum, NpUBOJSAIIKE K TOHATHIO ONPEAEICHHOT0 nHTerpana. [lnomans KpuBoInHei-
HOM Tpareuu.

66.  Omnpenenenue uHTerpana Pumana. Heobxomumoe ycioBue naTerpupyeMoctu. ['eo-
METPUYECKUH CMBICIT OIIPEIeICHHOI0 HHTErpaa.

67.  Mepa XKopnana. Ismepumbie MHOKkecTBa. Cymmbl JlapOy 1 X CBOWCTBA.

68.  Kpurepuii unrerpupyemoctu 1o Pumany. Kiaccel unrerpupyemsix GpyHkimii.

69. CaolicTBa onpeAenEHHOTO HHTETPaJIa, BEIPAYKEHHBIC PABEHCTBAMH.

70. CpoiicTBa onpene€HHOrO HHTErpaja, BRIpaXKeHHbIe HepaBeHcTBaMu. Teopema o cpen-
HEM 3HAUCHHU.

71. TIpuOamxeHHOE BBIYUCICHUE OIPE/ICICHHBIX HHTETPAIOB.

72.  Huterpan ¢ mepeMeHHbIM BepXHUM mpenenom. Popmyna Heiotona-Jleiioaunma.

73.  Meron 3aMeHbl IEPEMEHHOM U UHTEIPUPOBAHMSI 10 YACTAM B OIPEICICHHOM HHTe-
rpaie.

74.  IloHsATHe JUIMHBI IYTU KPUBOW. BhIparkeHUe ATUHBI 1yTH HHTEIPAJIOM.

75.  lloHsATue muomaay miockoi gpurypsl. BeipakeHue miomaan HHTETpaJIoM.

76.  IloHsaTHe oObeMa MPOCTpaHCTBEHHOW 001acTH. Brruncnenue oobema Tena ¢ moMoIIbio

nornepevHbIx cedeHnit. O0beM Tena BpalleHus. Berancienue niomaaei noBepxHocTel Bpa-
LICHHUS.

77.  llpunoxeHue onpesieIeHHOro HHTerpaa K 3aja4aM (pU3uKu.

78. HecoOcTBeHHbIe HHTErpaibl C 0ECKOHEUYHBIMH MpeeiaMy OT HEOTPAaHUUEHHBIX (YHK-
muii. CBOMCTBA U BEIUKCIIEHUE.

79. [Tpu3Haku CXOIUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

2 cemectp(OIIK-2)
n n
[TousiTre N-MepHOTO eBKIMI0Ba poctpanctBa R .Ilpumepsl MHOKecTB R .

TocnenoBarensHocTs B R" i ee mpeen.

BemecrBenHast QyHKIMH JBYX MEPEMEHHBIX U €€ rpaduK, JUHUHN YPOBHS.

JIBoitHble npesensl. [IoBTOpHbIE Mpeielbl, yCI0BUS UX PABEHCTBA.

[Ipenen GpyHKINN MHOTHX ITEPEMEHHBIX.

HenpepbIBHOCTh (PYHKIIMM MHOTUX NEPEMEHHBIX, CBOUCTBA.

YacTHble MPOU3BOHBIE U YaCTHBIE MU PepeHITnaTbl QYHKIIMA MHOTHX TIEPEMEHHBIX.
HuddeperunpyemMocts GyHKIIUN MHOTUX NiepeMeHHbIX. [lomHbIi quddepennman.
['eomeTpuyecKuii CMBICIT YaCTHOM TPOU3BOIHON U TTOJIHOTO auddepennmana.

9. HeobxonuMoe u joctaTouHoe ycnoBust AUPPEpeHIIUPYEMOCTH.

10. [TponzBoaHas ca0xkHON HYHKIIMHA, HHBAPUAHTHOCTH (DOpMBI repBoro auddepenima-
na.

11.  IIpousBonHas no HampaBieHut0. ['pagueHt.

LNk wN



12.  TlpousBomnsie u quddepeHnnanbl BEICIIUX TOPSIKOB. Y CJIOBUS PABEHCTBA BTOPBIX

IPOU3BOJIHBIX.
13. ®opmymna Teinopa pyHKIIMH MHOTHX TIEPEMEHHBIX.

14.  JloxaibHBIi SKCTpeMyM (YHKLIMU MHOTHX IepeMeHHbIX. HeoOxonumoe ycioBue 3Kc-
TpeMyMa.

15.  Kpurepuii CunbBecTpa 3HaKOONPEASICHHOCTH KBaApaTUIHOH hopMel. JlocTaTouHbIe
YCIIOBHS JIOKAJIbHOT'O 3KCTPEMYMA.

16.  JloxanpHBIi SKCTpeMyM (YHKIMH IBYX IepeMeHHbIX. HeoOxoaumoe u J0cTaTtouHoe
YCIIOBHS SKCTpPEMyMa.

17. Brruuciienne mpon3BOAHBIX HESIBHO 3a1aHHBIX (pyHKIWiA. [ToHsATHE 00 yCI0BHOM HKC-
TpemymMme. Meton Jlarpanka HaX0XA€HUS YCIIOBHOI'O SKCTpEMyMa.

18.  HawuOonblee u HaMMEHbIIEE 3HAYCHUST (PYHKIIUU Ha KOMITAKTe.

19.  3apaum, npuBoAsIIME K IOHATHIO ABOMHOTO UHTErpaa.

20.  OmnpeneneHue ABOMHOIO MHTErpaya. Y CJIOBUS CYIIECTBOBAHUS ABOHHOIO HHTETpaa.
21. CBoiicTBa IBOMHBIX HHTETPAJIOB.

22. CBezeHue IBOMHOIO UHTETpalia K MIOBTOPHOMY B ClTydae MPsIMOYTOJIbHOM 00JIacTH.
23.  CaeneHue ABOMHOIO MHTErpajia K IOBTOPHOMY B CiIy4ae KpUBOJIMHEHHON 00JIaCTH.
24.  DreMeHT IJIOUIay B KPUBOJIMHEHHBIX KOOpIMHATAX. 3aMeHa TEPEMEHHBIX B IBOWHOM
uHTterpaie. IlonsipHble KOOpIUHATEI.

25. TpoitHble UHTETpalbl ¥ UX BBIYKMCIECHUE. 3aMEHa IEPEMEHHBIX B TPOMHOM MHTErpale.
26.  IlpuMmeHeHME KPAaTHBIX MHTETPaAIOB K PELICHHUIO FEOMETPHUECKUX U (PU3UUECKUX 3a-
Jau.

27.  Ilonsarue rnaakoii kpuBoi. KpuBosnmHeiHble nnTerpaisl 1- poja, ux cBoiicTBa, reo-
METPUYECKUI CMBICIL.

28. OpuenTHpoBaHHble KpHBble. KpuBOIMHENHHBIE HHTErpalbl 2- pojia, UX cBoiicTBa. Pa-
00Ta CUII0BOIO MOJIS.

29. CBs13b MeX/1y KpUBOJIMHEHHBIMU UHTErpaiaMu 1-ro u 2-ro poaa. CriocoObl cBefieHNs
KPUBOJMHEHHBIX HHTETPAJIOB K ONPE/ICICHHBIM HHTETPAJIaM.

30.  ®opmyna ['puna. Beruncnenue miomaay ¢ HTOMOLIbI0 KPUBOJIMHEHHBIX HHTEIPAJIOB.
31.  YcioBus HE3aBHUCUMOCTH KPUBOJIMHEHHOTO HHTETpajia 2-ro poAa OT IyTH UHTETPUpPO-

BaHus. Ciyyaii nonmHoro auddepennnana. [leppoodpazHast U1 MOBIHTETPAILHOTO BBIpaXe-

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

32.  Ilonsartue riaakoil moBepxHocTu. BekTopHO-napamerpuueckas Gpopma 3agaHus no-
BepxHocTH. KacarenbHast i10ckocTh U HOpMaJIb K oBepXHOCTH. [1nomane noBepxHocTy.

33.  IloBepxHoCTHBIE HHTErpaibl |-T0 poja U UX CBOMCTBA.

34.  JIBycTopoHHHE moBepxHOCTH. OpUEHTAIUS TIOBEPXHOCTH U BBIOOP cTOpoHbI. Hampas-
JSIOUIME KOCUHYCHI HOPMAJIH.

35.  IloBepXHOCTHBIE HHTETPAJIBI 2-TO POJa U UX CBOWMCTBA.

36.  CnocoObl cBeIeHHsI TOBEPXHOCTHBIX MHTEIPAJIOB K IBOMHBIM HHTETPAJIaM.

37.  Porop, nuBeprenmus, nupkyisinus. @opmynsr Ctokca u Octporpaackoro-I'aycca,
BEKTOPHAsl 3aKCh. Y CIIOBUS NOTEHLIUAIBbHOCTH BEKTOPHOTO MOl B IPOCTPAHCTBE.

38.  OmpeneneHre YMCIOBOTO psia, CyMMBI psiga. HeoOxoanmoe yciaoBrue CX0IMMOCTH
psna. CBOWCTBA CXOAAIIMUXCS PSIOB.

39. Psnpl ¢ HeoTpunarensHbIMH uneHaMu. Kpurtepuit cxogumoctu. [IpusHaku cxonumo-
ctu (cpaBHeHus, anambGepa, Komm).

40.  WuTerpanbHBIN MpU3HAK cXO0MUMOCTH. OOO0OIECHHBIH TApMOHUYECKAN PSJT H €r0 CXO-
JUMOCTb.

41. 3HaKonepeMeHHbIe psAibl. AOCOTIOTHO M YCIOBHO cxoasmuecs psaabl. [IpuzHak Jleito-
HUIIA.

42.  Tlonarue GpyHKIMOHATBHOTO psifa. PaBHOMepHas cxonumocts. [Ipu3Hak Beiiep-

HITpacca paBHOMEPHOM CXOJIUMOCTH.



43. Crenennsie psaasl. Teopema AGens. MHTepBan U paanyc CXOAUMOCTH CTEIIEHHOTO Psi-
na.

44,  TlouneHHoeWHTETpUpOBaHHUE U MU PEPSHIIMPOBAHNE CTETICHHBIX PSIIOB.

45.  Panwi Teiinopa u Maknopena. CTenieHHbIE PAIbl OCHOBHBIX JIEMEHTAPHBIX (DYHK-
nuii. crionp3oBanue pasnokeHus: GyHKIUK B psan Teinopaaist mpuOImKEHHBIX BEIYUCICHUM.
46. Psnpr @ypbe. YcenoBus npeacraBuMoctd GpyHKIuH psigoM Dypoe.

47. Pasnoxxenue B psin @ypbe Henepuoaudeckoi GyHKINHU, 3aJaHHON B IPON3BOJIHLHOM
MIPOMEKYTKE.
48.  Paznoxxenue ¢pyHkuuii B psag Oypbe 1o cuHycaMm WU 110 KOCHHYCaM.

4.2 ®oH/1 OLIEHOYHBIX CPEICTB ISl MPOBEACHUs MPOMEKYTOUHON aTTecTAlluM.

OLieHOYHbBIE CPEACTBA /1JI1 UHBAJIMJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3]10PO-
BbsI BRIOUPAIOTCSI C YIETOM MX WHIUBUIYATIBHBIX TICUXO(DHU3NIECKUX OCOOCHHOCTEH.

— HpI/I H€O6XO[[I/IMOCTI/I HWHBaJIMJaM U JIMIIaM C OFpaHI/IquHBIMI/I BO3MOXHOCTSIMHA 3IIOpOBb$I
MIPEAOCTABIISACTCS TOTIOJHUTEIILHOE BPEMs IS TOJATOTOBKH OTBETA HA SK3aMEHE;

— MIPH POBEJICHUHU TPOLIEAYPHI OLICHUBAHUS PE3yJIbTaTOB 00yUSHHUS WHBAINIOB U JIUI] C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbSI MPEAYCMATPUBAETCS UCIIOIB30BaHNE TEXHUYECKUX
CpeIlCTB, H€06XOI[I/IMBIX UM B CBsA3U C UX I/IH[[I/IBI/IZ[yaJII)HI)IMI/I OCO6CHHOCT$IMI/I;

— IIpU HeOOXOUMOCTH AJIs1 O0YUAIOLIUXCSI C OTPAHMYEHHBIMHA BO3MOYKHOCTSIMU 37I0POBbBS U
WHBAJIMIOB TIPOLIETypa OLIEHUBAHUS PE3YyIbTATOB OOYUECHHS 10 TUCHUTIIIUNHE MOYKET MPOBOAUTH-
¢S B HECKOJIBKO DTAIlOB.

[Tporieaypa oreHUBaHUS Pe3yIbTaTOB 00YUCHHUS HHBAIHJIOB U JIUI] C OTPaHUICHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsI 110 AUCUHUIUIMHE (MOJYJI0) IPEeyCMAaTPUBAET MPEAOCTaBICHUE UH-
dopmanuu B popmax, aganTUPOBAHHBIX K OTPAHUYEHUSIM HUX 3/I0POBBS U BOCTIPUATHS HH(POpMa-
LIMH:

st uin ¢ HapyIeHUs MU 3PSHHUS:

— B IiedyaTHOU popme yBeMueHHBIM HIpUdTOM,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

Jlist U1 ¢ HapyIIeHUSIMH CITyXa:

— B miedaTHoi opme,

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA.

s man ¢ HapyIeHrussMH OITOPHO-BUTaTEIbHOTO aNapara:

— B 1e4atHoi opme,

— B (hopme JIEeKTPOHHOTO JJOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHMHIE€HTa 00Y-
YarOIIHAXCS.

ITpumepHbIe 6neThI K Ik3ameny (OIIK-2)
N

1920
denepanbHOE rocyIapcTBEHHOE OI0/PKETHOE 00pa3oBaTeIbHOE yUPEXKICHUE
BbICILIEr0 00pa3oBaHUs
«KybaHckuit TOCyAapCTBEHHBIH YHUBEPCUTET
(®T'BOY BO «Ky6I'Y»)
buner Ne 1

(Marematuueckwuii ananus, 03.03.02, cemectp 1, 2017 — 2018 yu. r.)
1. TIpoctsie Apodu 1 ux UHTErpupoBaHue. PaznoxeHune paruoHaibHONH GYHKIIUU HA IPOCTHIE
npobu. MHTerpupoBanue parioHaIbHBIX (YHKIUI.
2. Teopema depma, € TEOMETPUIECKUIN CMBICIT.

3.3amaua. Haiitu nuddepennuan pyukiun (X, y) =In(x+ \/XZ +y?).



3aB. kadeapoii Teopun GyHKITUI B.A. Jlazapes

1920
denepanbHOE rocyIapcTBEHHOE O10/HKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIETO IPO(HECCHOHATBHOIO 00Pa30BaHUs
«KybaHckuii rocy1apCTBEHHbIN YHUBEPCUTET)
(®I'BOY BO «Ky6I'Y»)
buner Ne 2

(Marematuueckwnii ananu3, 03.03.02, cemectp 2, 2017 — 2018 yu. r.)
1. VYcroBus HE3aBUCUMOCTH KPUBOJIUHEHHOIO HHTErpasia 2-ro pojia OT MyTH HHTETPUPO-
BaHMUSL.
2. Tlonsrue nuddepenimana GyHKIHE MHOTUX ITEpeMEHHbBIX. Ero reoMeTprueckuii
CMBICIL.

3. 3agaua. Beruncnute 1BOMHON MHTErpai ” (l+ X+ yz)dx, rie o6nacts D orpanu-
D

YeHa JUHHUAMH Y = X2, X+y= 2.
3aB. kadenpoii Teopuu GyHKIHIA B.A. Jlazapes

5. IlepevyeHb OCHOBHOM U JONOJHUTEIbHOM Y4eOHOI JIUTEpaTypbl, HEO0OX0AUMOM
JJI5 OCBOEHHU S AU CHUIITUHBI

5.1 OcHoBHasi uTEpaTypa:

1. Kynpsisues JI. JI.Kypc maTemaTnyeckoro ananusa: y4eOHHUK /it 0aKaiaBpoB : Y4EOHUK
JUIsl CTYZIGHTOB BY30B, 00y4aroIIKXCsl 10 €CTECTBEHHOHAYYHBIM U TEXHUYECKUM HalpaBJICHUSIM
u crienuansHocTsaM T. 3 /J1. J1. Kynpssues ; Mock. ¢pusuko-texH. uH-T (I'oc. yH-T) 6-€ u3z. -
Mocksa: FOpaiit, 2012

2. lemunioBuu b.I1. COopHUK 33124 U yIIpaKHEHUH 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., Yexnos B.U., [Ha6ynun M.M. C6opHUK 3a1a4 11O
MareMartnueckomy aHanuzy. Tom 1. I[lpenen. HenpepwiBHOCTD. uddepennupyemocts. M.:
®duzmataur, 2010. — 496 c.
(http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2226).

5. Kynpssues JI. /1., Kyracos A.Jl., Yexnos B.H., [Ha6ynun M.M. C6opHUK 3a/1a4 11O
MaTemaTtuueckomy aHanuszy. Tom 2. UnTterpansl. Paasl. M.: @uszmaraur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2227).

5.2 JlonosiHMTe/ILHAS JIUTEPATYpA!

6. Kynpssues JI.JI., Kyracos A.Jl., Uexios B.1., Ilabyann M.U. CoopHHK 33124 IO
MaTeMaTuyeckoMy aHanu3zy. Tom 3. DyHKIHUU HECKOJIBKUX MepeMeHHbIX. M.: ®u3mMaTiuT,
2003. — 472 c. (http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2220).

7. Unbun B.A., Tlo3ask O.I'. OcHOBBI MaTEMaTHUECKOTO aHaK3a: Y4eOHUK; B 2 4. M.,
2006. Y. I. — 464c., Y. Il. — 646c.

8. Spemenko JI.A. Kparusie unrerpanst: [lpaktuxym. Kpacnonap: Ky6anckuii roc. yH-
T., 2006.- 80 c.



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2226
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2227
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2220

9. Spemenko JI.A., ITon6epeskuna A.l. KpuBonuHeiHbIe U TOBEPXHOCTHBIC HHTETPA-
ne1. YaebHoe ocobue. KpacHomap: Ky6anckuii roc. yH-T., 2012.-109 c.

Jl1sg ocBOEHMS AMCLUMILIMHBI MHBAJIUAAMU U JIMI[AMHM C OFPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3I0pOBbsl MMEIOTCSl M3JAaHUS B JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» 1 «Opaii».

4.3. Ilepuoguueckne U3IaHUSA: He NPEOYCMOMPEHbL

6. Ilepeyenn pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « UHTEp-
HeT», He0OXOIUMBbIX JIJISI 0CBOEHUSI TUCHUILIHHBI

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. MeTOJIH‘leCKI/Ie YKazaHus 1Jid Oﬁy‘lalOIII]/IXCﬂ 0 OCBOCHMIO JMCIIMIIJIMHBI
(MmonmyJs).

JI71s1 KOHTPOJISL OCBOCHMS Kypca U IMIOATOTOBKH K 9K3AMEHY CTYIEHTaM IIpeIaracTcs Bbl-
MOJIHEHUE 8-MHU KOHTPOJBHBIX PadOT,rpauk KOTOPHIX ¢ yKa3aHWEM TeM NMPUBOAUTCSA B IIAHAX
CEMUHAPCKUX 3aHATUH IO MATEMATHYECKOMY aHAJU3Y.

B nepBoM ceMecTpe IIaHUPYETCSl IPOBEICHHUE KOJIJIOKBUYMA C LENbIO aJaNTalluy CTYI€H-
TOB K YPOBHIO TPeOOBaHMIA, TPEIBABISEMBIX K HUIM Ha dK3aMeHe, U K (hopMe POBEACHHS 9K3a-
MEHa.

IIpeniaraercst TakKe BBIITOJIHEHUE THUIIOBBIX MHAMBUAYAJIbHBIX 3aJaHUM I CAMOCTOS-
TeJNBbHOM padoThl Mo Temam: «IlocTpoenue 3ckn30B rpadukoB pynkmmii. [Tpegen mocnenosa-
TenbHOCTIY, «[Ipenen u HenpepbsIBHOCTH GyHKIUNY, «luddepenimpoBanne GyHKIUN OTHOMI
nepeMeHHoiy, «HTerpupoBanue GyHKIUN OJHON MEPEMEHHOIN.

Bo BTopom cemectpe — no Temam: «{uddepenunpoanue GyHKIUNH MHOTHX ITEPEMEH-
HbIX», «KpaTHble HHTErpabl U UX TPWIOKEHUS », «KpUBOIMHEHHBIE U IOBEPXHOCTHBIE UHTE-
rpainbly, «Psaae». MHauBUAYyanbHBIE 3a1aHUS BBIIOJIHSAIOTCS B OT/AEJIBHON TETPAAU U IPOBEPSIIOT-
Csl IpernojaBaTesieM ¢ BHIOOPOYHOM 3alUTOH (TUIOBbIE MHAWBUYalIbHBIE 3aJJaHUs J1aHbl TpU-
noxxenuu x PIIT).

| cemecTp

HaumenoBanwue tem CpoKH BBITTOTHEHHS

[Toctpoenue scku3oB rpapukoB GyHkuuil. [Ipenen nocnenosa- 3-s1 Henens
TEJIBHOCTH.

[Tpenen u HempepbIBHOCTH (PYHKLIUU. 7-51 Henens

Huddepenumponanre GpyHKINN 0THON TEPEMEHHOM. 12-s Henens

WuTerpupoBanue GyHKIMI OAHON epeMeHHOM 17-s1 nenens

Il cemecTp

HaumenoBanue Tem CpoKH BBITTOJIHEHHS

JuddepenumpoBanue GyHKIUH MHOTUX EPEMEHHBIX. 4-s Henens

KpatHble HHTETpasIbl U UX MPHIOKEHHS 8-s1 Henens

KpuBosmHeHbBIE ¥ TOBEPXHOCTHBIC HHTETPAIIHL. . 12-s nenens

Paner. 17-s1 nenens

B  ocBoeHMM = IMCUMIUIMHBI  HMHBAJIMJAMM U JIMOAMH C  OCPaHUYEHHBIMH
BO3MOKHOCTSIMU3JIOPOBBSl  OOJIBIIIOE 3HAYEHWE WMEET WHIWBHIyalibHas ydyeOHas pabota
(KOHCYNBTAIIMN) — JOTOJIHUTEIBHOE Pa3bsICHEHHE Y4EOHOTO MaTepuraa.

NunuBunyanpHble KOHCYABTAllMM TIO TIPEIAMETY SBISIOTCS BaXHBIM  (PaKTOpOM,
CIIOCOOCTBYIONTUMHU  WHIWUBUIYATH3AI[Ud OOY4YeHHs U YCTAaHOBICHHIO BOCIHUTATEILHOTO



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

KOHTAaKTa MCXAYIPEoaaBaTcjieM U O6yLIaIOH_[I/IMC$I HHBAJIUJAOM HJIK JIMIIOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMU3OOPOBBS.

8. Ilepeyenb MHPOPMAIMOHHBIX TEXHOJIOTHIi, HCIIOJb3YEeMbIX IPU OCYLIECTBJICHUN

00pa3oBaTe/ILHOIO MPoIecca MO0 JMCUUILIHHE (IPY HEe0OXOIMMOCTH)

He NpPedycmMompeHbvl

8.1 Ilepeyenb HE0OXOAMMOI0 NPOrPAMMHOI0 O0ecrieYeHus!

He NpPedycmMompeHbvl

8.2 IlepeyeHb HEOOXOAUMBIX HH(P)OPMANMOHHBIX CIIPABOYHBIX CHCTEM

He NPedycmMompeHbl

8.3IlepevyeHb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:
1. CrpaBouno-npaBoBas cucrema «Kouncynsrant I[Tnrocy (http://www.consultant.ru)
2. DnekTponHas oudimoreunas cucrema LIBRARY .RU (http://www.elibrary.ru)/

9. MaTepuajibHO-TEXHUYeCKasA 0a3a, He0OXoAUMas ISl OCyIeCTBJIeHUs1 00pa3oBa-

TCJAbHOTOnmpouecca 1mo IMCUMIJanHEe

Ne Buz pabot MarepualibHO-TEXHHYECKOE 00eCIIeYeHNE TUCIIUTIIMHBI
(MOysIs1) M OCHAIIIEHHOCTH
1. JlexunoHHble 3aHsATUS | JIeKuMOHHAs ayauTOpus, JUIsl IPOBEACHUS JIEKIMOHHBIX
3aHSATUH, UHTEPAKTUBHAsI JOCKA
2. CemuHapckue 3aHATUsI | YueOHble ayAUTOPUU JUIS NPOBEACHUS M CEMHUHAPCKUX
3aHSTUN, UHTEPAKTUBHAS JOCKA
3. JlaGopatopHbie 3aHs- | PabounM mraHoMm He MPeTyCMOTPEHBI.
TUs
4. KypcoBoe mnpoektupo- | Pabouum niaHoM He NPeayCMOTPEHBI.
BaHUE
S. I'pynnoBeie (uMHAMBHU- | YueOHas ayIUTOPHS, OCHAILlEHHAs WHTEPAKTUBHOM J10C-
NyajabHble) KOHCYJIbTa- | KOM
92078
6. Texymuii  KOHTpoib, | YueOHas ayquTOpHs, OCHAIEHHAs HWHTEPAKTUBHOM J1OC-
IIPOMEXYTOUYHAsI aTTe- | KOU
CTalus
7. CamocrositenbHas pa- | KaGbuHer [u1st caMocTOsITENbHOM pabOThl, OCHALIEHHBIH
6ora KOMITBIOTEPHOW TEXHUKOW C BO3MOYKHOCTBIO ITOJKIIFOUYE-
HUA K ceTu «/HTepHEeT»,TpOrpaMMOoil SKPaHHOTO YBEJIH-
YEHHUS] U OOECTEeUeHHBIH JOCTYNIOM B 3JIEKTPOHHYIO HH-
(dhopmMaImoHHO-00pa30BaTEIbHYIO Cpey YHUBEPCUTETA.
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