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1 Hesn v 3a1auM U3y4YeHHU S JUCHUILTHHBI

Marematuueckuil aHayiu3 siBJsieTcs 6a30BOM yueOHOM AUCHUIUIMHOM, LEISIMU U 3a1a4a-
MU KOTOPOH SIBIIIETCS TEOPETUYECKOE U IIPAKTUYECKOE OCBOCHHE CTYIEHTaMU MaTeMaTuye-
CKUX METOJIOB, HEOOXOIUMBIX MPU U3YYCHUH OOIINX U CHEIHUATBHBIX YIEOHBIX TUCIHUILIHH
Pa3IM4HOTO COAECPKAHUS.

B npupoze 1 TeXHUKE BCIOAY BCTPEUAOTCS ABHKEHHUS, IPOLECCHI, KOTOPbIE ONHCHIBAKOT-
cs1 pyHKUUAMU. 3aKOHBI IBJICHUIN IPUPO/IbI TAKXKE OOBIYHO ONMUCHIBAIOTCSA GyHKUIUAMU. OTCIO-
J1a 00BEKTUBHAS BAXKHOCTh MaTEMATUYECKOTO aHAIM3a KaK CPE/ICTBA U3yYeHUS (DYHKIIUH.

MatemaTnyecKkuil aHauu3- 3TO 4YaCTh MATEMATUKH, B KOTOPOM METOJaMU NPEAEIOB HU3Y-
yatorcst pyHKuuu. OCHOBY MaTeMaTUYeCKOr0 aHaJIN3a COCTABIISET TEOPHS JeHCTBUTEIILHOTO
qucia, TEOpHsl IIPEesIOB, TEOPHs PsAA0B, MU depeHINaTbHOE U HHTErPAIbHOE UCUUCIICHUE IS
BEIIECTBEHHBIX (DYHKIIMIA OJJHON BEIIECTBEHHOM MEPEMEHHON M MX HEMOCPEICTBEHHBIE TPUIIO-
KEHUS.

B pesynbrare nanpHeiiero pa3sutus A GepeHInaIbHOT0 U HHTErPAIbHOTO UCUUCIIE-
HUS QYHKIUHM OHOM NepeMeHHOM U 00001IeHNsT BCTPEYAIOIIMXCS B HEM MOHATHH MOSIBUIINCh
TaKWe pa3zesibl MAaTeMaTHIECKOTo aHaIM3a Kak JudQepeHnnanbHoe U MHTETPAITbHOE NCUHCIIe-
HUe QyHKIMI HECKOJIbKUX NEPEMEHHbIX. B TUCIUIIIMHE N3y4aloTCsl TaKXKe HEMOCPEICTBEHHbIE
npuioxenus JuddepeHnnanbHOro U HHTETPAITBHOTO UCYHUCIICHHUS, TAKHE KaK TEOPHS IKCTpPe-
MYMOB, T€OpHsI HEABHBIX (QYHKLUH, psiibl Dypbe.

1.1 Heap AuCHUIUIMHBI- U3yYEHHE TEOPETHMUECKUX OCHOB MATEMAaTHYECKOTO aHalIu3a,
OCBOCHME METOJOB UccienoBaHusl GyHKIMI U (GopMUpOBaHHUE y CTYJCHTOB HABBIKOB KOPPEKT-
HOTO WCTOJIB30BaHUSI MaTEMAaTHYECKHX (OPMYIT U METOAOB BBIYUCICHHS, CIIOCOOHOCTH TIpUMe-
HATh 0a30BbIC 3HAHUS JJIsl IPAKTUUYECKOTO MCIIOJIb30BAaHUSI MaTEMATHYECKUX METOJOB IIPU aHa-
JM3€e, PEICHUH U CO3JJaHNU MaTeMaTHYeCKIX MOJIENICH TUIIOBBIX MPO(pECCHOHATIBHBIX 3a/1ad.

1.2 3agauyu qUCHUILINHLIL.

Baxxneiimieii 3aiadeit moaroroku Oakanaspa Ha @Td ynusepcurera siBisiercs Gopmu-
pPOBaHUE y CTYJICHTOB BBICOKUX MPO(ECCHOHATBHBIX Ka4eCTB. 3HAUNTENbHAas pOJIb IPH 3TOM
OTBOJUTCS] MATEMAaTUYECKUM JIUCLUIIIMHAM.

OpraHuyecky cBA3aTh U3yYEHHE MAaTEMaTHUYECKOr0 aHAJIN3a C MMPOXOXkKAEHUEM (PU3HUKO-
TEXHUUYECKUX JIMCUUIUIMH TOMOTraloT MEXIIPEIMETHBIECBSI3U, KOTOPBIE B Ipoliecce 00y4eHH-
SHEO00XO0AUMO PACIIUPATE U YIITYOJIATh.

OCHOBHBIMH B Kypce MaTeMaTUYECKOT0 aHaJIN3a SBJISIOTCS MOHITHSI BEILIECTBEHHOTO
quciIa, MHOXKECTBA, (PYHKIIUH, Ipe/ierna, IPOu3BOAHOM, nHTerpana. be3 aTux noHsTuit ObutH OB
HEBO3MO>KHbI MHOTHE pacueThl B COBPEMEHHOH (u3nke, Mexanuke U T.in.IloaToMy HE0oOXxoanumMo
3HaTh (PU3UYECKYIO CYIIHOCTh (YHAAMEHTAIbHBIX MOHIATUH, TEOPETUYECKHE OCHOBBI 3TUX I10-
HSATUH, 3aKOHBI U METO/bl MATEMATUYECKOT0 aHAJIN3a U CIOCOObI UX MPUMEHEHUs B pu3znuye-
CKUX JUCHHUIUIMHAX U IPYTUX 00JACTIX 3HAHUM.

[ToaToMy AOKHOE BHUMAHUE CIEAYET YAENATh OBJIAJCHUIO CTYJEHTAMU METOJIaMH HC-
CJIEIOBaHMS U PEIICHUS IPUKJIAIHBIX 3a7a4, IPEANOJIaraolliuX NpeaBapUTEIbHY0 MaTeMaTH-
3anuio cutyanuu. Takas pabota moOyKJaeT CTy/I€HTOB K aHAJIM3Y 3HaHUHN Kypca MaTeMaTuye-
CKOT'0 aHaJIN3a, PU3UKHU, AaHATUTHYECKON F€OMETPUH U JIP., K TOUCKY COOTBETCTBYIOIUX THITO-
T€3, MO3BOJIAIOIINX O0BbETUHATh 3TH 3HAHUS, YUUT YMEHHUIO IEPEBOAUTH YCIOBUE (PUZNUECKOM
3ala4yl Ha MaTEMATUYECKUH S3bIK U TIOJYyYEHHBIE PE3YIbTaThl HHTEPIPETUPOBATH HA SI3BIKE
HCXOIHOU 3aJaun.

OO0umMH 3aJauaMyl TUCIUILIMHBI ABIISIOTCS 00ydeHUe CTYJJeHTOB OCHOBHBIM MaTeMaTu-
YECKUM METOJ[aM, He0OOXOIMMBIM ISl MOJIEJIMPOBAHUS PeasIbHBIX MTPOLECCOB U siBNIeHUI. Dop-
MHUpPOBaHHE y CTYJACHTOB CIIOCOOHOCTH MPUMEHSTH MOTyYSHHbIE 3HaHUS K IIOCTPOCHUIO U aHa-



JU3y MaTeMaTHUECKUX MOJIENIeH pa3IMYHBIX MPOLIECCOB MPHU MOMCKE ONTHUMAIbHBIX PEIICHUN U
BBIOOpE HAMTYUIIINX CIIOCOOOB peaTN3alluy dTUX PEIICHUH.

¢ hopMupoBaHKE 3HAHUH O ICHCTBUTENBHBIX YMCIIAX U ONEPAUAX C IEHCTBUTEIbHBIMU
Yl CIIaMU;

¢ (hopMupoBaHKE 3HAHUI O CBOMCTBAX MPEIEIOB MOCIEI0BATEILHOCTEH U MTPEICIIOB
(GyHKUIMH OHON 1 MHOTHX TIepeMeHHbIX. OBlaIeHue METOJaMH BBIUUCIICHUS TIPE/ICTIOB;

e (hopMupOBaHME 3HAHUH O JIOKAJIBHBIX U IJI00AIBHBIX CBOMCTBAaX HENPEPHIBHBIX (PYHK-
UM OJTHOM Y MHOTHX MEPEMEHHBIX;

¢ (hopMupoBaHKE 3HAHUI O MPOU3BOIHBIX, HX TEOMETPUYECKOM H (PU3MYECKOM CMEBICIIE,
g depeHIpyeMbIX QYHKIUAX OJHONW U HECKOJIIBKUX NMEPEMEHHBIX, 8 TAK)KE HABBIKOB UX
INPUMEHEHHS K UCCIIIOBAaHUIO CBOMCTB (DYHKIMI U OTBICKAHUIO UX MPUOIMKEHHbIX 3HAYCHUH;

¢ hopMupoBaHKe 3HaHUI 00 UHTETPUPOBAHUH (DYHKIMI OHOW U MHOTUX IEPEMEHHBIX,
BKJIIOUasl ONIpe/ieJIEHHbIE, KPUBOJIMHENHBIE, KPATHBIE U IOBEPXHOCTHBIE MHTErPaIbl; OBJIAJICHUS
HaBBIKAMU MX BBIYUCICHUS U IPUMEHEHUS;

¢ hopMupoBaHKE MPECTABICHUN 00 OCHOBHBIX 3JIEMEHTaX TEOPHUHU OJIs, OBJIAJICHUE
HaBbIKaMu nipuMeHenus popmyinsl ['puna,Ctokca u Octporpaackoro-I'aycca;

e (hopMupOBaHKE 3HAHUI O YUCIIOBBIX, (PYHKIIMOHAJIBHBIX U CTENIEHHBIX PsJiaX, YMEHUH U
HABBIKOB MCIIOJIH30BaHMS MPEACTaBICHUS QYHKIINH B BUE psaa Teinopa;

¢ hopmupoBanue 3HaHUil 0 psaax Oypbe, HABBIKOB Pa3JIOKEHU (PYHKIUI B Psi/ibl
Dypse.

1.3 MecTo AUCHUILINHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

Jucuumnirza «MaremaTHuecKuil aHann3» oTHOCUTCs K 6a3zoBoit yactu bioka 1 nis
HanpasisieHus 03.03.02 ®dusuka, spisiouierocs crpykrypsasiM asieMeHTom OOII BO. Tucuu-
IUIMHA YUTAETCS B IEPBOM U BTOPOM CEMECTpax.

Jig n3ydyenust tucuuIuinHbl « MaTemMaTuyecKuil aHajin3» TpeOyroTCsl 3HaHUS U3 Kypca
MaTeMaTHKU Cpe/iHel 1IKOJIbl B 00beMe, BKIIIOUAKOIIeM ajre0py, Hadajia aHainusa, TPUroHo-
METPUIO, FITAHUMETPHUIO U CTEPEOMETPHUIO.

3HaHus, OJyYEHHbIE B ’TOM KypCe, UCIOJIb3YIOTCS B (PYHKLIMOHAIBHOM aHaANIN3e, AU }-
(depeHIanbHON TeOMETPUH M TOTIOJIOTHH, TU(PepeHIINATBHBIX YPAaBHECHHUAX, YPABHEHHIX Ma-
TEMaTU4eCKON (PU3UKHU, TEOPUH YHCENT, METOAAX ONTUMU3ALNY, B (PU3NUECKUX AUCIUILTUHAX,
TaKHUX KaK ONTHKA, TEOpETUYECKasi MEXaHUKa Jp.

1.4 llepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yYeHNS MO TUCIUIIUHE, COOTHECEH-
HBIX C IUIAHUPYEMBIMH Pe3YJIbTATAMH OCBOEHHS 00Pa30BaTeIbHOI MPOrpaMMbl

N3yuenune nanHoM y4eOHON MTUCHIUILTUHBI HAMPaBlIeHO Ha (OpMHUpPOBaHUE Y 00y4daro-
mmxcs cnenyrmux komnerenuuid OIMK-2

Ne |Uunekc| Conepxanue B pesynbprare uzydeHust yueOHON AUCIUIUIMHBI 00 yJIarOIHECs

ILII | KOMIIE- | KOMIIETEHLIUH JIOJKHBI

. | TeHIMH |(MIu €€ JacTn) 3HaTh YMETh BJIAJICTh

1. |OIIK-2 | cnocoGHOCTh | *(yHmaMeHTalIbHBIE e BbHIABJIAITH MareMard- | *HaBBIKAMU
HCIIOJIb30BATh | MOHSTHS, OCHOBHBIE MO- | YECKYIO CYIIHOCTh MpO- | KOPPEKTHOTO
B 1pO(ECCHO-| JIOKEHUS U MPUHIUIBI | OJIeM, BO3HHMKAIOIIMX B | HCIONB30Ba-
HallbHOM 7€+ MaTeMaTH4ecKoro aHa- | xoje MPOPECCHOHAILHON | HUS METOIOB
TENBHOCTU 0a- yu3a, MPUKIIAJHbIC ac- | JeATENbHOCTH, M  KOp- | MaTeMaTH4e-
30BbIC 3HAHMS| TIEKTHI JUCIUTLINHEL, PEKTHO HCITOJIB30BaTh | CKOTO aHaJIU-
Gynnamen-  riousThe AEHCTBUTENB- I MX PELIEHHs COOTBET- | 32 K IMOCTPO-
TaJbHBIX Pa3- HOrO YMCIA, CBOMCTBA CTBYIOIINN ¢u3nKo- | CHUIO W aHa-
JIEJIOB  MaTe-| omepauuid HaJa JEWCTBU- MaTeMaTUYECKUM  amma- | Ju3y  Mare-
MAaTHKH,  CO- TCIbHBIMH YHCIIAMH; par; MaTHYECKHUX
3/1aBaTb MaTC-e OCHOBHBIE TIOHATHS] ® TIPOM3BOJMTH apupme- | MOAETICH ¢u-
MaTH4YCCKHEC TOMOJIOTUA JIEUCTBU- TUYECKUE JICUCTBUS HAL 3HYCCKUX




No | Muanpekc| Coneprxanue B pesynbprare nuzydeHus: yueOHON AUCIUIUITMHBI 00 yJaroIrecs
LI | KOMIIe- | KOMITIETCHIIUH JTOJKHBI
TEHIMH |(WJIA €€ YacTH ) 3HATh yMETh BJIAJICTh

MOJENN THUIIO- TEJIBHOM MPSAMOH, N- JHEUCTBUTEIbHBIMU YUC- MPOLIECCOB U
BBIX Tpodec{ MepHOTro €BKJIMJIOBA JIAMU; MIPUMEHSTD
CHOHAJIBHBIX | MPOCTPAHCTBA, ® TIPOU3BOAUTH Ollepa- ux B npodec-
3a/la4 W MH-e [IOHSITUE GyHKIMY, [T HAO QYHKIUSIMHA, CHOHAIBHOU
TEPIPETUPO- | KOMIO3UIIMK (PYHKIIMU, HAXOJAUTh 00JIacTh OIpe- NEeATEIIbHO-
BaTh 1oJy-| oOpaTHOU GbyHKIMY; IETICHUS U MHOXKECTBO CTH
YCHHBIC  PC- (pyHKIMM, 3aJaHHON Ta-| 3HAYCHUM, YCTAHABIMBATh
3yJAbTaThl C| paMeTpUYECKH, HESIBHO YETHOCTh U HEYETHOCTb,
Y4€TOM TIpa- ¥ YpaBHEHUSMH B I104 NMEPUOJAUYHOCTH, CTPOUTH
HUI[  MPUME- JSIPHBIX KOOPAMHATAX; TpauKu QyHKIHU;

HUMOCTH MO-
nenen

cBOMCTBA (PYHKITUI;

® OIIpEJICIICHUE IIpesena
[I0CJIEI0BATEILHOCTH U
(GyHKINH, UX CBOWCTBA;
METOABl  HAaXOXKICHHS
MpeJIeioB byHKIIUN
OJHOM M MHOTHX Hepe-
MEHHBIX;

® [IOHATUE HETPEPHIBHO-
CTH (PYHKIIMH B TOUKE U
HA MHOXECTBE, CBOM-
CTBa HEMPEPBIBHBIX
byHKIIUI ~ omHOW WM
MHOTHX TIePEMEHHBIX;

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

® FCOMETPUUECKUI u
MEXaHUYECKUH CMBICI
MPOU3BOAHOM W JIU-
depennmana  GyHKIMH
OJHOM M MHOTHX mepe-
MEHHBIX;

® popmyy Teitnopa;
pa3’I0kKEeHUsI OCHOBHBIX
AIIEMEHTapHbIX  (YHK-
nuit no ¢opmyne Tei-

J0pa;
® [IOHATHE DKCTpEeMyMa
GyHKIMU ~ OJHOM W

MHOTHX ITEPEMCHHBIX;
TeopeMbl 00 uccneno-
BaHMM (QYHKIUU Ha
KCTPEMYM;

® [IOHATHE TIEPBOOOpA3-
HOW M HEONpeaenEHHO-

To HWHTCI'paJia, Hux

® HAaXOJAUTb IPEIEIIbI
YHCIIOBBIX MOCJIEI0Ba-
TEJIbHOCTEH U (QYHKINIA;
® CCleIoBaTh HEMpe-
PBIBHOCTH (DYHKIIMIA B
TOYKE ¥ Ha MHOXKECTBE;

® HAaXOAUTb MPOU3BO/I-
HbIe 1 TuddepeHInabl
(GyHKINH, HCTIONB3YS
MPOU3BOHBIE OCHOBHBIX
3JIEMEHTApHBIX PYHKIMH
u ipaBuia nuddepeHiu-
poBaHus;

® CIOJB30BaTh T€OMET-
pPUYECKHI U MEeXaHHUYe-
CKUU CMBICT (yHIAMEH-
TaJIbHBIX MOHATUN IPOU3-
BOJIHOM, nuddepenimana,
B peLIeHUH Mpodeccro-
HAJIBHBIX 33/1a4; UCIIOJTh-
30BaTh UG depeHImran
TUTST TPUOIIMKEHHBIX BBI-
YUCJICHUM 3HAYCHU I
byHKIHIH;

® IIPOBOJUTH MCCIEN0-
BaHME MOBEICHUS (DyHK-
LM C TOMOIIBIO MPOU3-
BOJIHBIX, BBIMOJIHATH 1O~
CTpoeHHe rpapuKoB
(byHKIUH, HAXOTUTh
HauOoJbIIee U HAMEHb-
1Iee 3HaueHus: PyHKIUH
Ha OTpe3Ke;

® OIIGHUBATh C IOMO-
ursto popmyiel Teitnopa
MOTPELIHOCTb [IPU 3aMEHe
(YHKIIUM MHOTOUWIEHOM;
® HAaXOJUTh NEPBOOO-

pa3Hyio QYHKIIMU U He-




No | Muanpekc| Coneprxanue B pesynbprare nuzydeHus: yueOHON AUCIUIUITMHBI 00 yJaroIrecs
M. | KOMIIE- | KOMIIETCHITHH JTOJKHBI
TEHIMH |(WJIA €€ YacTH ) 3HaTh yMETh BIIAJICTh
CBOWCTBA;  OCHOBHBIE | ONIPEACIEHHBIN UHTETPA,
METO/Jbl HMHTETPUPOBA- | UCIIOJIb3YS OCHOBHBIE Me-
HUS, TOJIbI HHTETPUPOBAHHS,

® OIIPE/ICIICHUE U CBOW-
cTBa MHTerpaia Puma-
Ha; TPUJIOKEHUS OIpe-
JIEJIEHHOr0 MHTerpaia
K TEOMETPUYECKUM H
buznyecKkuM 3agadam;
® [IOHSTHE HECOOCTBEH-
HOTO MHTErpajia nepBo-
ro U BTOPOTO poja, UX
CBOICTBA, BBIYUCIICHUE
U MPU3HAKH CXOJUMO-
CTH;

® [IOHATHE JIBOMHOTO,
TPOMHOr0  MHTErpania;
X CBOMCTBA W MPUIIO-
JKEHUs K TeoMeTpuye-
CKUM ® (pu3HYecKuM
3a/auam;

® [IOHATHE KPUBOJIUHEH-
HOTO U TOBEPXHOCTHO-
r0 UHTETPaJIOB MEPBOTO
U BTOPOTO pojaa, WX
CBOMCTBA W TNpHUMEHE-
HUS,

® OCHOBHBIE MOHSATHUSA
TEOpPUM TOJIs, BEKTOp-
HbIE  WHTEPIpPETALUU
dopmyn  Octporpan-
ckoro u CTokca W HX
MPUIIOKEHNUS,

® OIPEJICTICHUE YHCIIOBO-
ro psiga, CyMMBI psifa,
CBOMCTBA W MPU3HAKU
CXOJIUMOCTH PAIIOB;
MOHITHE a0COTIOTHOM
Y YCIIOBHOW CXOAUMO-
CTH pPsAa;

® [IOHATHE byHKIIMO-
HaJBHOTO Psi/ia, CyMMBI
psna, paBHOMEPHOU
CXOJUMOCTH, CBOMCTBA
U TPU3HAKH CXOJIUMO-
CTH;

® ONIpEJICTICHUE CTEMEH-
HOro pspga, psaga Teit-
Jopa, OCHOBHBIE pa3-

® BBIYHUCIIATH ONpejie-
NEHHBIA UHTETpaJl, C-
none3yst popmyiel Hero-
ToHa-JIelOHMUIIa, METOIBI
3aMEHBbI IEPEMEHHOU U
UHTETPUPOBAHUE T10 Ya-
CTSIM; HaXOAUTh HECOO-
CTBEHHbIE UHTETPAJIbI U
HCCIEA0BaTh UX CXO/IH-
MOCTb;

® HAXOJUTbh YACTHBIC
npou3BogHbIC U nudde-
peHIHanbl GyHKIUHA MHO-
TUX IEPEMEHHBIX;

® HAaXOJAUTH JOKATbHBIN
U YCJIOBHBIN 9KCTPEMYMBI
(GyHKINH MHOTHX TIepe-
MEHHBIX; HAaOOJIbIIIEE U
HAaWMEHbIIIEE 3HAUCHUS
(yHKIIUI Ha KOMITAKTe;

® BBIUKCIATH JIBOWHBIE U
TPOWHBIC UHTErPAJIbI, UC-
MOJIB3YS 3aMEHY Iepe-
MEHHBIX: TIOJIAPHEIE, ITH-
JUHAPUYECKHE U chepH-
YECKHUE KOOPAUHATHI;

® [IPUMEHSTh UHTETPAJIbI
(GbyHKIUI OTHON U MHOTHX
TepEMEHHBIX B T€OMETPH-
YecKuX U (PU3MUECKUX 3a-
Jayvax;

® BBIUKCIATH KPUBOJIH-
HEHHbIE U TOBEPXHOCTHbIE
WHTETPAIbI U IPUMEHSTh
UX B TEOMETPUUYECKUX U
(bu3mYecKux 3a1avax;

® CBOJS UX K oIpese-
JICHHBIM HMHTETpajam;

®  JCIOJIb30BaTh B pe-
LIEHUU 3aJ1a4 YCIIOBUS He-
3aBUCUMOCTH KPHUBOJIH-
HEWHOI0 UHTETpaJia BTO-
pOTO poja OT IMyTH UHTE-
TPUPOBAHUS; HAXOAUTH
paboTy CHIIOBOTO TOJIS;

® JCIO0JIb30BAaTh OCHOB-




No | Muanpekc| Coneprxanue B pesynbprare nuzydeHus: yueOHON AUCIUIUITMHBI 00 yJaroIrecs
II.IT | KOMIIC- | KOMIICTCHIIUHU JOJI?KHBI
TEHIMH |(WJIA €€ YacTH ) 3HATh YMETh BIIAJICTh
JIOKCHU A 9JICMCHTApP- | HBIC IIOHATHUA TCOPHUHU I10-

HbIX (YHKIMA B CTe-
TICHHBIC PSIIBL;
® [IOHATUE TPHUTOHOMET-
puueckoro psga Dypwe
U YCIIOBUS €Tr0 CXOJH-
MOCTH.

JIS ¥ TIPUMEHSTH (OPMYJIBI
I'puna, Octporpanackoro u
CToKca B FeOMETPUYECKUX
1 (U3HYECKUX 3a/1a4aX;

® HAXOJUTh CyMMBbI YHC-
JIOBBIX PSIZIOB U UCCIIEO-
BaTh PAIBI HA CXO/H-
MOCTb;

® HaXOAWTh PATNYC U
00J1aCTh CXOJTUMOCTH CTe-
IICHHOTO Psi/a, pa3yararh
JJIeMEHTapHbIe (PYHKINH B
CTENCHHBIC PSIbI;

® TPUMCHSATH PSJIbI B
PUOTMKEHHBIX BBIYHC-
JICHUSIX; TIPE/ICTABIIATh
(yHKIUU TPUTOHOMETPH-
geckuM psiioM Dypwe

2 CTpyKTypa U cojep:kaHue TUCHUTLTUHBI

2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILJIMHBI 10 BUAAM padoT

OO61mas TpyA0EMKOCTh IUCHHUIUINHBI cocTaBiseT 13 3au. ex. (468 yacoB), UX pacnpee-
JICHUE TI0 BUJaM padOoT MPEeCTaBICHO B TaOIUIIE

Bun yue6Hoi paboTbl Bceero CemecTpbl
4acoB (gackl)
1-ii 2-i1
CEeMeCTp | ceMecTp
KonTakTHasi pa6oTa, B TOM YHcJIe:
AyauTOpHBIE 3aHATHS (BCEro): 272 144 128
3aHsTHS JEKIMOHHOTO THIIA 136 72 64
3aHATUS CEMUHAPCKOTO TUNA (CEMHUHAPBI, TPaK-
TUYECKUE 3aHATHA, IPAKTUKYMBI, T1abopaTopHbIe pabo- 136 72 64
Thl, KOJUIOKBUYMbI U HHBIC aHAJIOTUYHbBIC 3aHSTHSI)
HNnas koHTaKkTHas padoTa:
Kontpons camocrosrensHoit padotsl (KCP) 12 10 2
ITpomesxyrounas arrecranus (MKP) 0,6 0,3 0,3
CamocTosiTe/IbHAsA padoTa, B TOM YHce:
CPC 90 77 13
[ToaroToBka K TEKynieMy KOHTPOJIO 40 30 10
KonTpoJis:
IToaroToBka K K3aMeHy 53,4 26,7 26,7
Oo6mas Tpyaoem- yac. 468 288 180
KOCTh B TOM 4YHcCJIe KOH- 2846 | 1543 1303
TaKTHas padora
3a4. efl 13 8 5




2.2 CTpyKTYypa QM CHUIIMHBI:
Pacripenenenuie Bu1oB yueOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3/ieaM JUCITUILTAHBL.

2.2.1 Paznenbl MUCHIUTUIMHEI, H3y4aeMble B IEPBOM CEMECTpPe

KonnyecTBo yacos
No AynutopHas CamocTosiTenbHas
HaumenoBanue pasnenos
pasznena Bcero pabota pabota
JI 113 JIP CPC
1. 2 3 |4 5 6 7
1 |Bsenenue B aHaius 20 |6 6 8
2 [Ipenen nocnenoBarenb- 26 I8 8 10
HOCTU
3 [Ipenen u HENPEepPHIBHOCTh 56 |18 18 20
byHKIIUN
4 HuddepennmpoBanne
" |pyHKUMI 01HOM epeMeH- 42 |10 12 20
HOI
5 Heonpenenénnbiii unTe- 10 110 10 20
rpan
6. OnpenenéHHbIil MHTErpaj 67 |20 18 29
U €r0 MPUJIOKEHUS.
Hroro: 72 72 107
2.2.2 Paznenbl TUCIUTUINHBI, H3y4aeMble BO BTOPOM CEMECTpE
KomnnuaectBo uacos
Ne
. HaumenoBanwue pas- AymutopHas CamocrosTenb-
pena JIEJI0B Bcero paboTta Has paboTa
8 A1 [ m3 [ Jp CPC
1 2 3 4 5 6 7
7 DyHKIMA MHOTHX Iepe- 18 8 8 5
MEHHBIX
Juddepennmponanue
8 |pyHKuit MHOTHX TIEpe- 22 10 10 2
MEHHBIX
9 KpatHbie uHTETpaibl 1 UxX 30 12 12 6
PUIOKEHUS.
10 KpuBosmHeiiHbIe HHTETpA- 14 5 6 3
JIBL.
11 IToBepXHOCTHBIE UHTETPA-
JBL.DJIEMEHTBI TEOPHUH T10- 24 10 10 4
TSt
12 |Psaer 43 18 18 6
Hroro: 64 64 23
Bcero no nucuuninuze: 136 136 130

[Tpumeuanue: JI — nexkunu, 113 — npaktuueckue 3ansatus / cemunapsl, JIP — mabopatopHbie

3anatus, CPC — camocrositensHas paboTa CTyAeHTa

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




pasacia

| HaumeHnoBaHue

pa3zneia

Conep:xkanue pasaena

dopma Te-
KYLIEro KOH-
TPOJIf

| BBenenue B

aHaJInu3

[Ipeamer maTemaTudeckoro ananu3sa. [Tons-
THE MHOXkecTBa. Onepaiuu HajJ MHOXKECTBa-
MH. Jlornyeckas CHMBOJIHKA.

MomHocth MHOXKecTBa. CUETHOCTH paruo-
HaJBHBIX yncell. HecueTHOCTE NeiicTBUTEb-
HBIX YHCEI.

MHO0XeCTBO IelCTBUTEILHEIX yncesl. CBOii-
CTBa JICMCTBUTEIIbHBIX Ynce. AOCONMIOTHAS
BeJIMYMHA YKciia. MHOKECTBA Ha TPSIMO,
OKPECTHOCTH.

BepxHsist 1 HIKHSISI TPaHU YHCJIOBBIX MHO-
*ecTB. Teopema CyleCTBOBaHUS BEPXHEN
(HMOKHEN) TpaHU YMCIIOBOTO MHOYKECTBA.
[Tpunmun Apxumena. [IpuHIUIT BIOXKEHHBIX
OTPE3KOB.

[IpencraBnenue NeHCTBUTEIbHBIX YUCEN JIE-
CATUYHBIMH JIPOOSIMH.

Oomiee nouaTre QPyHKIUHN (OTOOpasKEHHUS).
Kommnosunus ¢pynkmuii. O6patHas GyHKIUS.
Uucnossie ¢pyHKIMU. OCHOBHEIC dJICMEHTAp-
Hble QYHKIMHU, UX CBOICTBA U rpaduKu.
OyHKIIMHU, 33JIaHHbIE HESBHO, TapaMmeTpuye-
CKMMH ypaBHEHUSIMU U YPaBHEHUSIMH B 110-
JISIPHBIX KOOPJMHATAX.

l'unep6onnueckue GyHKIIMU, KX CBOMCTBA U
rpaduku

P

| IIpenen nocne-

JOBaTCIbHOCTU.

OHpeHCHCHI/Ie npeaciia nmocjieJ0BaTCIbHOCTH.

CBoiicTBa CXOIAIIEHCS OCIEI0BATENILHOCTH:

€MHCTBEHHOCTh IIpeieia, OTPaHUYEHHOCTh
CXOJAIIEHCS TOCIEI0BATCILHOCTH.
BeckoHeuHO Malble 1 0ECKOHEYHO OOJIbIINE
MOCJIEIOBATCILHOCTH.

ApudmeTrueckue onepanuu HaJl CXOAIIN-
MHCS TIOCIea0BaTeILHOCTIMHU. CBOMCTBA
CXOJIIeiicsS OCISI0BATEILHOCTH, CBA3aH-
HBbIE C HEPABEHCTBAMU

[Ipenen MOHOTOHHOM MOCIIEIOBATEIBLHOCTH.
Uucno «e». [IpuHIUT CTATUBAIOMIUXCS OT-
pe3koB. [Iprmepbl BbIUMCIEHUS IPEETIOB
MOCJIeI0BATELHOCTEHN C TTOMOIITBIO PUHIIH-
ma CXOAUMOCTH MOHOTOHHOM MOCIEA0BA-
TEJIHLHOCTH

[MoanocnenoBaTenbHOCTH U YACTUYHBIE TIpe-
JIeNTbI YHUCIIOBOM IOCIIEA0OBATEIbHOCTH. JleM-
Ma bonbnano-Beiepurpacca.
dyH/TaMEeHTAIIbHBIE TIOCTIEIOBATEIHHOCTH.
Kpurepuii Ko cxogumocTy 4nciaoBoi mo-
CIIEIOBATEILHOCTH.

YcTHBIN
ormpoc

IIpenen u Hemnpe-

ITonsarue npenena ¢pyukuuu. OnpeneneHue

Jloka3aTenb-




PBIBHOCTH (YHK-
UH

npeaena Gyukuu no Kommu u mo 'efine. Dk-
BUBAJICHTHOCTb onpejesieHuid. Ornpezenenue
npenena QyHKIHMH Ha S3bIKE OKPECTHOCTEH.
beckoneyHo Maibie 1 OECKOHEYHO OO0JIbIITNe
dbynkuuu. OO1ee onpeneneHue npeaea
(GyHKINHU Ha A3BIKE OKPECTHOCTEH.
CgoiicTBa nipenenoB GyHKIui. Apudmernde-
CKHUe oreparuy HaJl GyHKITUSIMHI, UMEIOIIUMHU
npenensl. CBoiicTBa npeaena GyHKINH, CBSI-
3aHHBIC ¢ HepaBeHcTBaMHU. [Ipenen kommno3u-
nuu Gyukuit. [Ipeneas MOHOTOHHBIX
¢bynkuuii. Kpurepuit Ko cymectsoBanmust
npeaena Gyuakiuu. [lepBoiii 3amevaTenbHbINH
. sinx
npeaen: lim——=1uero CIIEICTBUSL.
x®0 X

Bropoii 3aMeyaTenbHbIi peaet:

ok 1y
Ilrp 1+ —g‘ = e .CnencTBus BTOPOTO 3aMe-
n® n

4aTeJIbHOTr0 Mpeea.
[TonsaTne HENPEPHIBHOCTH (PYHKIIMU B TOUKE.
JlokasbHbIe CBOICTBA HENPEPHIBHBIX (DYHK-
LMW, HENIPEPBIBHBIX B TOUKe. TOYKM pa3priBa
¢ynkuuu. HermpepbsIBHOCTE OCHOBHBIX 3J1€-
MEHTAPHBIX ()YHKITHIA.

CaoiicTBa (yHKIMH, HEIIPEPBIBHBIX HA OTPE3-
ke. Teopema bonprano-Komm (o npomexy-
TOYHOM 3HaueHuu pyHkuun). Cnencreue
teopeMsl. [lepBas Teopema Beitepuurpacca
(06 orpannyenHoctu ¢pyHkuun). Bropas teo-
pema Beiiepmtpacca (0 goctuxeHuu QyHK-
[[MeH SKCTPEMATbHBIX 3HAUCHUH).
CpaBuenue ¢pynkuuii. O — cumBonuka. Teo-
peMbl 00 SKBUBaJIEHTHBIX QyHKIUAX. Cpas-
HeHue OECKOHEYHO MalbIX (pyHKIMN

CTBO TEOpEM
0 aHAJIOTUU
(o ycmotpe-
HUIO JIEKTOPA)

Huddepenunpo-
BaHue QyHKIUI
OJIHOU IIEPEMEH-
HOH

Omnpenenenne npon3BOJHON, €€ T€OMETPHYE-
CKHMI ¥ MeXaHUYeCKHi cMbIc. OTHOCTOPOH-
HUE U OECKOHEUHbIe TPOU3BOIHbIE. Tabmuma
MIPOU3BOIHBIX OCHOBHBIX 3JIEMEHTapHBIX
GbyHKIHUH.

Huddepenunan pynkuuu. ['eometpruyeckuit
u ¢pusndeckuit cMbich nuddepeHuana
[IpaBuna quddepeHInpoBaHus CyMMBI, pas-
HOCTH, IPOU3BEJICHHUS U YACTHOTO (DYHKITHUI.
[IpousBonHas oOpaTHOl PyHKIMH, QYHKIUY,
3aJJaHHOI HesCHO U MmapaMeTpudecku. Tao-
JIMIIa TTPOM3BOIHBIX OCHOBHBIX dJIEMEHTAp-
HBIX (QYHKITU.

[IpousBonnas komno3unuu Gynkuuii. MiuBa-
PHAHTHOCTH (OPMBI TepBOro AUPPepeHIma-
na.

[TpouzBosHble U U hepeHIaIbl BEICIINX

[TpoBepka cyiie-
CTBEHHOCTHU
[YCJIOBHM TEOpEM
(110 yCMOTpPEHHUIO
illeKTopa)

K




nopsakoB. JluddhepeHimans BRICIINX MMO-
PSIKOB OT CJIOXKHBIX (DYHKIIUH.

Teopembl ®epma, Poss, Jlarpanxka, Komm.
IIpaBuio Jlonurans packpsITUs HEOIIPEAE-
JIEHHOCTEH.

Mmuorounen Teiinopa u popmyina Teitnopa
muddepeHnmpyemMoit PyHKINU, pa3TuIHbIC
(hopMBI 3aITCH OCTATOYHOTO WwieHa. [Ipume-
HeHust popMytbl Teitnopa K HaX0KISHUTO
MPEJESIOB U 3HAYCHUH (QYHKIUIA.
HccnenoBanmne QpyHKIMIA: yCIOBUS MOCTOSH-
CTBa U MOHOTOHHOCTH; SKCTPEMYMBI,
HaIpaBJIeHUE BBIYKJIOCTH Ipaduka QyHK-
[IUM, TOYKH Teperuda, aCUMITOTHI.
DKcTpeMallbHbIe 3HaUeHUs (QYHKIIUU Ha OT-
pe3Ke.

Heonpenenén-
HBII UHTETpal

IlepBooOpa3Has GyHKLUMU U HEOIpeesIeH-
HBIM HHTErpai, cBoiicTBa. Tabmuia Heompe-
JIEJICHHBIX UHTETPAJIOB OCHOBHBIX DJIEMEH-
TapHbIX (PYHKLUH.

OcCHOBHBIE METOBI UHTETPUPOBAHUS: 3aMEHA
[IEPEMEHHOT0, UHTETPUPOBAHUE I10 YACTSIM.
IIpoctele npodu U ux UHTErprpoBanue. Pas-
JIOKEHUE PAIMOHATFHONW (DYHKIIUU Ha MPO-
cTble 1podu. IHTerpupoBaHue paluoHalb-
HbIX (QyHKIUMI. HTEerpupoBanue uppanuo-
HaJIbHBIX (yHKUUH. HTErpupoBaHue TpUro-
HOMETPHUYECKHX M THIEepOOINIecKux PpyHK-
muil. [TogcranoBku YeoOrblesa.

OrnpenenéHHbIi
WHTETpall U ero
MMPUTOKCHUA

3ajauud, TPUBOASIINE K TIOHSITHIO OTIpeIe-
JICHHOro uHTerpana. [lonsatue onpeneneHHo-
ro unrerpaia. Heobxoaumoe ycioBue uHTe-
rpupyemoctr. Cymmel [lapOy u ux cBoiicTBa.
Kpurepuit uarerpupyemoctu 1o Pumany.
Knaccel uHTErpUpyeMbIX (yHKITHIA.
HuTerpan ¢ nepeMeHHbIM BEpXHHUM Ipee-
nom. @opmyna Herotona — JleitOHua.
[Tonsarue nunabl kpusoit. duddepenunan
JyTH TI1aJKOW KpUBOW. BeIunciieHUE 1IIMHBL

AYyTHU C IOMOIIBIO OIIPCACICHHOIO HHTCTpaia.

[TonsaTtue nuomanu miockoit Gpurypsl. Beipa-
JKEHUE IIJIOMAU UHTErPaJIOM.

ITonatue o6beMa NPOCTPaHCTBEHHO 0011a-
cTH. Boruncnenue oobema Tena ¢ HoOMOIIbIO
nornepeyHsIx ceueHuit. O0beM Tema Bparle-
HUs. Beruucienue mionmaaei moBepXHOCTE!
BpalllCHUS.

[IpunoxeHne onpenenreHHOro NHTErpana K
3amayam (pU3UKH.

HecoOcTtBennbie nnTerpansl. MIHTEerpassl ¢
OeCKOHEeUHBIMU TpesienaMu. MIHTerpaisl ot
HeorpaHnueHHbIX QyHkimil. [Ipu3zHaku cpas-

YcTHBIN
onpoc




HCHUA U HEKOTOPBIC YCIOBHUA UX CXOANMO-
CTH.

| ®yHKIIMU MHO-
TUX TIEPEMEHHBIX

Jluneitnoe npocrparcto R™ . Hopwma, cxo-
JMMOCTb I10CIIeI0BATENbHOCTH TOUeK. OT-
KPBITHIE U 3aMKHYTbIE MHOXECTBA, UX CBOM-
CTBAa, OKPECTHOCTH.

BemecrBennast pyHKIMS 1BYX MEepEeMEHHBIX
u ee rpaduk, TuHUM ypoBHS. J[BOWHBIC U TT0-
BTOpHBIE ipeaensl. [Ipenen GpyHKIMM MHOTHX
[IEPEMEHHBIX, HETIPEPBIBHOCTb.

JlokanbHbBIE CBOICTBA HEMPEPHIBHBIX (DYHK-
HAH.

CoiicTBa (yHKINH, HETIPEPHIBHBIX HA KOM-
IaKTe.

YcTHBIN
ornpoc

| Auddepenun-
poBaHue QyHK-
U1 MHOTHX IIe-
PEMEHHBIX

YacTHble MPOU3BOIHBIC U YacTHBIC qudde-
peHuuanbl GyHKIUN MHOTUX EPEMEHHBIX.
JuddepennupyemMocTs GYHKIIUN MHOTHUX
nepemeHHbIX. [TonHbli qud depenmmar.
I'eomeTpuyeCKnid CMBICI YaCTHOM IIPOU3-
BOJIHOM U mosHoro quddepennuana. Kaca-
TeJbHasl IJIOCKOCTh U HOPMaJlb K TIOBEPXHO-
CTH.

HeoOxonumoe 1 10CcTaTOYHOE yCIOBUE
muddepennupyemoctu. Jloctarounoe ycio-
Bue U HepeHInpyEeMOCTH.

[TpousBonHas cnoxHoi GpyHkuuu. HBapu-
AHTHOCTBH (hOPMBI TIEPBOTO MU depeHIraa.
[Tpou3sBosHas no HampasiaeHuto. ['paaneHT.
[TpousBoHbIe U MU HEPEHITHATBI BBICIIAX
HOPSIKOB. Y CIOBUS PAaBEHCTBA BTOPBIX
npou3BoHbIX. @opmyia Teinopa pyHKIIUN
MHOTHUX IIEPEMEHHBIX.

JlokanbHbIi 3KCTpeMyM (QYHKIIMH MHOTHX
nepeMeHHbIX. HeoOxoumoe yciioBue Kc-
tpemyMa. Kpurepuit CuibBecTpa 3HaKo-
OTIpE/IeTIEHHOCTH KBAJAPATUUHON (hOPMBI.
JloctaTouHble YCIIOBUS JIOKAJILHOTO 3KCTpe-
MyMa.

JlokanpHbIl 3KCTpeMyM (PyHKLINU ABYX Iie-
pemenHbIX. HeoOxoanmoe u gocraroyHoe
YCIIOBUS IKCTPEMyMa.

Beruucnenue npou3BoAHbIX GyHKINH, 3a-
JTAHHBIX HESIBHO.

[TonsTHe 06 ycIOBHOM 3KCcTpeMyme. Meton
HEONpPEeIEIEeHHbIX MHOXKUTENEHN Jlarpanxka.
Haxoxnenne HanOOJdbIIETO W HAWUMEHbIIIE-
ro 3Ha4eHHs] QYHKIMHA HA KOMITAKTe.

IIuceMeHHBIH
Ompoc

| KpaTtHble unTe-
rpajbl U UX MpH-
JIOKEHUS.

3anaqu, MIPUBOIALINE K IIOHATUIO JBOMHOIO
uHTerpana. OnpeneneHne JBOMHOTO UHTE-
rpana.

Mepa Kopnana. U3sMeprMble MHOKECTBA HA
IIJIOCKOCTH.




Cymmel lapOy. YcimoBus CyIiecTBOBAHUS
JBOItHOTrO nHTEerpana. CBONCTBa IBOMHBIX
uHTerpaioB. CBeieHre IBOWHOIO NHTErpa-
J1a K IOBTOPHOMY B CJIy4ae NMpsSIMOYTrOJbHOU
Y KpUBOJMHEHHOM 001acTei.

DJIEMEHT IJIOMIA I B KPUBOJIMHEHUHBIX KO-
OpJIMHATax. 3aMeHa MIEPEMEHHBIX B JIBOM-
HOM uHTerpasie. [lonspHble KOOpAUHATEHI.
TpoitHble UHTErpasibl U UX BBIYKCIICHHE. 3a-
MeHa IEpEMEHHBIX B TPOMHOM HHTETpaJle.
Hununapudeckue u chepuueckrue Koopau-
HaTHI.

IIpuMeHeHre KpaTHBIX UHTETPAJIOB K perie-
HUIO T€OMETPUYECKHUX M (PU3MYECKHX 3a/1a4.

10

| KpuBonuneii-

HBIC UHTCTPAJIbI.

Kpuponuneiinbie uaTerpansl 1-ro u 2-ro po-
Jla, UX CBOMCTBA. ['eoMeTpUYECKHl CMBICTT
KpUBOJIMHEHHOTO UHTEerpania l-ro pona.
CBs13b MEX1y KPUBOJIMHEHHBIMU HHTETPA-
namu 1-ro u 2-ro pona. CriocoObl cBeeHUS
KPUBOJIMHENHBIX UHTETPAJIOB K OIIpE/IeIIeH-
HBIM UHTErpajam.

®opwmyna ['puHa. YcaoBus HE3aBUCUMOCTH
KPUBOJIMHEHHOTO UHTErpasia 2-ro pojaa ot
nyTy uHTerpupoBanus. Ciydail oJHOTro
muddepennuana. [leppooOpasnas s
MOJIBIHTETPAJILHOTO BBIPAYKEHUS

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

J14. Beruuciienye miomaan ¢ HOMOIILIO
KPUBOJIMHEHHBIX HHTETPAJIOB.

P, YcrHbIi
onpoc

11

| IloBepxHOCTHBIE

HUHTETPaJIbI.
JIEMEHTHI TEO-
PHH TTOJIS

ITonsTHE TIIaIKON TOBEPXHOCTH. BEKTOPHO-
napameTpuueckas popma 3aJlaHus OBepX-
HocTH. KacarenpHas II0CKOCTh M HOPpMaib
K IIOBEpXHOCTH. [110111a 16 MOBEPXHOCTH.
[ToBepxHOCTHBIE HHTErpabl |-ro poja u ux
CBOMCTBA.

JIBycTopoHHuE noBepxHoCcTH. OpHreHTanus
MOBEPXHOCTHU U BBIOOp cTOpOoHBI. Hampas-
JSOIIKAE KOCUHYChI HopManu. [loBepxHOCT-
HbIE UHTETPaJIbl 2-TO POAA U UX CBOMCTBA.
CrniocoObl cBeJIeHUS! TOBEPXHOCTHBIX MHTE-
IpajioB K IBOMHBIM MHTETPaJIaM.

Porop, nuBeprenuus, nupkynsanus. Gopmy-
1bl Crokca u Octporpanckoro-I'aycca B
BEKTOpHOH (hopme.

IToTok BeKkTOpa yepe3 MOBEPXHOCTb. Y CIIO-
BHSI IOTEHIUAJIBHOCTH BEKTOPHOTO TOJIS B
IIPOCTPAHCTBE.

IIucbMeHHBIH
Ompoc

12

| Panpr

Yucnosoit psaa. OnpeneneHue CyMMBbI psa.
HeoOxoaumoe ycroBue CXOAUMOCTH Psifa.
Psa reomerprueckoi mporpeccum.
CaoiicTBa cxoasuuxcs panoB. Kpurepuit
CXOOANUMOCTHU psu:[a C HeOTpI/IHaTe.]'H)HBIMI/I

JokazaTenb-
CTBO TEOPEM
10 aHAJIOTUHU
(o yka3aHuto
JIEKTOpa)




wieHaMu. [Ipru3HaKu cXOIUMOCTH PSAIOB:
cpaBHenus, [lanamoOepa u Komm, nnte-
IpalibHBIN TIpU3HaK cxoaumoctu. O600-
LIEHHBIA TAPMOHUYECKUH PSAJ U €ro CXOU-
MOCTb.

3nakonepemenHsble psbl. [lonstue abeo-
JIFOTHOM M YCIIOBHOM cxoaumocTH. [Ipu3nak
JleitOHuna.

[TonsiTre pyHKIMOHATBHOTO psla, €0 CyM-
Mbl. PaBHOMepHas cxoauMocTs. [IpusHak
Beiiepmtpacca paBHOMEPHOU CXOJUMOCTH.
CBoiicTBa paBHOMEPHO CXOASIIMXCS (PYHK-
[UOHAJIBHBIX PSJIOB.

Crenennsie psasl. Panuyc u uHTEpBal CX0-
JUMOCTH cTerneHHoro psina. Juddepeniu-
pOBaHUE U UHTETPUPOBAHUE CTEIIEHHBIX Psi-
JIOB.

Paner Teitnopa u Makinopena. CreneHHble
PSABI OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIUH:

e’, sinX, cosx, (1+x)", In(1+Xx).

Hcnonp30Banue pasioxeHus QyHKINU B
psan Teitopa B mprOIMKEHHBIX BBIYUCIIC-
HUSIX U TIPH BBIYMCIICHUH MIPENIEIIOB (PYHK-
LUH.

Psaapr @ypre. YcnoBus npeacTaBUMOCTH
byukuun psgom Oypre. Paznoxenue B psag
®ypbe HenepruoaAnYecKor GyHKINH, 3a/1aH-
HOH B IPOU3BOJIBHOM IpOMeExyTKe. Pa3io-
’KeHue B psag Pypbe TOJIBKO 110 KOCUHYCam

HJIN TOJIBKO 110 CUHYCaM.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

Ne HanmenoBanue TemaTuka NpakTUYECKUX 3aHATUN dopMma TeKy-
pasnena | pasmena (cemuHapoB) [Ero KOHTPOJIS
BBenenue B ana- Orneparuu HaJ MHOXKecTBamMu. Jloruueckast cum- | P
1 3 BOIMKA. MeTox MareMaTuieCKOW MHIYKLIHUH. Pewenue 3a-

braoM HproToHa.

AGcoitoTHas BeMYrHa yncia. Pemenue uucio-
BbIX HEPABEHCTB YPAaBHEHUM, COJIEPKAINX MO-
nyJIb.

IMHOkecTBa Ha IPSIMOU, OKPECTHOCTH. BepxHsis
M HYDKHSASI TPAHU YMCIIOBBIX MHOYKECTB.
Komnosumus ¢pynkuuit. O6patHas GyHKIIHS.
(OCHOBHBIE dJIEMEHTapHbIe (PYHKIMH, UX CBOM-
cTBa 1 rpaduku. Komnoszunus pyHkui, oopat-
Hast QyHKIWS, QYHKIMH, 33JaHHBIE HESIBHO, Ma-
paMETPUYECKUMH YPAaBHEHHUSIMHU U YPAaBHEHUSMU
B TIOJISIPHBIX KOOPJMHATAaX, THIEPOOIHYECKHE
(yHKIIMH, UX CBOWCTBA MOCTPOEHUE TPadUKOB.
BepxHsisi 1 HUKHSISI TpaHu (PYHKITHH.

Jad

IIpenen nocnexno-

Beruuciienue npejelia nocie 0BaTeIbHOCTEN.

Perenue 3a-




BaTCJIbHOCTH.

ApudmeTrnueckue onepanuy Haja CXOASIIMMUCS
rmociieqoBareabHoCTIMU. CBOMCTBA CXOAAIIIEHCS
[IOCJIE0BATEINBHOCTH, CBSI3aHHBIE C HEPABEH-
CTBAMHU

BrrauciaeHue npenenos MociIe 0BaTeIbHOCTEN ¢
[TOMOILBIO IIPUHIIUIIA CXOAUMOCTH MOHOTOHHOU
[OCJIE€A0BATENbHOCTH. YacTHUHBIE ITPEIENbI YHC-
JIOBOM I1OCJIEN0BATEIBHOCTU. BEpXHUI U HUKHUN
[TPEIEIBL.

Kpurepuii Komm cxoqumMocTy 4ucaoBOU 1oce-
TOBATEIbHOCTH.

aq

1,2

dlocTpoenne 3ckn30B rpaduKoB QPyHKIHHA, Tpe-
€71 OCIIe0BATEIbHOCTIY.

nz3-1, Kp-1

[Ipenen u Henpe-
PBIBHOCTH YHK-
1UU

TexHUKa BRIYHCICHUS TPEAesioB GyHKITHI (pac-
KPBITHE HEONIPEAEIEHHOCTEN, 3aMEHa IIEPEMEH-
HOTO IIPU BBIUKCIICHUU TIPEIENa).
Mcnosp30BaHne 3aMevaTebHbIX IPEIEIIOB IIPU
BBIYVMCIICHUH IIPEJEIIOB.

Beruucnenus npenenoB GyHKIUN C TOMOIIBIO
ACHMITTOTUYECKHUX (POPMYII U TE€OpeM 00 SKBHUBA-
IIEHTHBIX (DYHKIMSIX.

[Tpenenst MOHOTOHHBIX (yHKIMMA. [lepBrIii 3ame-
YaTEJIbHBIN NIPEIE U U ero ciueacTsusa. Bropon
3aMmeuartelnbHble npeaen CiaencTBus BTOpOro 3a-
MeuaTenbHOro npezena. CpaBHenue pyHkuuit. O
— cuMBOJIMKa. CpaBHEHHE OECKOHEUHO MajIbIX

(b yHKITHIA.

HccnenoBanue pyHKINN HA HEIPEPHIBHOCTb.
Touxu pa3pbiBa QyHKIUH, UX Kiaccudukanus.
HenpeppIBHOCTB 371eMEHTapHBIX (QYHKIUH.
VccnenoBanue (yHKIIMH Ha HEPEPHIBHOCTb.
Knaccugukanus Touek paspbiBa. JIokaabHbIe
CBOMCTBA HEMPEPBIBHBIX (yHKIMI. HenpepbIs-
HOCTb OCHOBHBIX JIEMEHTaPHBIX (PYHKIIMH.
CBoiicTBa (hyHKIIMI, HETIPEPBIBHBIX Ha OTPE3KE.

113,
Pentenue 3a-
maq

3 «IIpenen 1 HeMpepbIBHOCTH (PYHKIIUN» U3-2, Kp-2
Huddepennupo-  [HaxoxxaeHue mpou3BOAHON QyHKIMH, 3aJaHHON | Pemenue 3a-
BaHuEe QYHKIUH SIBHO, MCIIOJIb3Yys IpaBuiia AUPPEpeHIpOBaHU | a4
OJIHOM IIEpPEMEH- CYMMBI, pPa3HOCTH, IPOU3BEAECHUS U YACTHOTO At

HOH

(byHKIMI, KOMITO3ULUU (PYHKIIH.

HaxosxneHne npon3BoJHON 00paTHON QYHKIUH,
(byHKIIMH, 3alaHHON MapaMeTPUUECKH U HESBHO,
muddepennnana GyHKIHH.

Pemenne 3a1ay npuKIagHOTO Xapakrepa, uc-
MOJIb3ys TEOMETPUUECKUI U (PU3UUECKHI CMBICIT
mpou3BoHON U quddepennmana.

HaxosxneHne npou3BoIHbIX U AuddepeHnanos
BBICILIUX TOPSIIKOB.

[TpaBuiio Jlonutans packpbITHsI HEONIPEAEIEHHO-
cteil. [Ipumenenust popmyinsl Teitiopa kK HaX0Xk-
IEHUIO MIPEJIeNIOB U 3HAUeHUH (PYHKITUIA.
MccnenoBanue GyHKIMIA: YCIOBHUS TOCTOSHCTBA




M MOHOTOHHOCTH; 9KCTPEMYMBI, HalpaBJIeHNE
BBITYKJIOCTH IpaduKka GyHKINHU, TOUKU TIeperu-
0a, aCHMIITOTEHI.

HaxosxneHne sKCTpeMaIbHbIX 3HAYeHUH (PYyHK-
Iy Ha oTpeske. OOImas cxema HCClIea0BaHus
(yHKIIMU 1 TIOCTpOSHHS TpadukKa.

4

JubdepenunpoBanre GyHKIIMH OTHOM TIepe-
MEHHOI»

N3-3, Kp-3

Heonpenenéunniit
UHTEerpa

BeruuciieHre HHTErpasoB, « OJU3KUX»K Ta0IHy-
HBIM, UCTIOJIE3YSI OCHOBHBIC METO/IbI MHTETPUPO-
BaHU (3aMeHa IMePEeMEHHOT0, HHTETPUPOBAHKE
o yacTsiMm). THTerpupoBanne panuoHaIbHbIX,
MppaIMOHATILHBIX, TPUTOHOMETPUIECKUX U TH-
nepOonmyeckux pynkuuid. [loncranoBku Ueobl-
ieBa. BerurcieHre MHTErpaioB ¢ MOMOIIBIO
CTCTICHHBIX PSJIOB.

OnpenenéHHblii
WHTETpaJl U €ro
MIPUIIOKEHUS.

Brruncnenne onpeaeseHHOro HHTerpaa 1o
(bopmyne HetoroHa-Jleiibauna.

MeTo 3aMeHBl IEPEMEHHON M HHTEIPUPOBAHHUS
10 4aCTsAM B OIPEACIEHHOM HHTErpaie. Borauc-
lIeHue JUTMHbBI KPUBOM, IUIOLIAU TIIOCKOM Qury-
pbl, 00bEMa TeNla ¢ HOMOIIbIO TIONIEPEUHBIX Ceue-
HUl, 00beMa Tesa BpallleHus, Iouaaei mno-
BEPXHOCTEW BPAILECHUS.

[TprMeHeHue olpeIelIeHHOr0 UHTerpana K ¢pu3u-
YECKUM 3a/1a4aM.

Bbruucnenre HeCOOCTBEHHBIX MHTETPAJIOB.
MuTerpanbl ¢ 6eCKOHEUHBIMU Npeaenamu. Mure-
rpajibl OT HeorpaHu4eHHbIX QyHKIMiA. [Ipu3Haku
CPaBHEHHUsI U HEKOTOPBIE YCIOBHS CXOIUMOCTH
HECOOCTBEHHBIX HHTETPAJIOB.

Brruucnenue
HWHTETPAJIOB
Pa3IMYHBIMHU
METOJaMH

0,6

«MHTerpupoBanne QyHKIUN OJHON MEpEMEH-
HON»

N3-4, Kp-4

DYHKIIMM MHOTUX
IIEPEMEHHBIX

BemectBeHHast yHKIMS IBYX NEPEMEHHBIX U €€
rpaduK, TUHUK YPOBHS. BbluncieHne ABOMHBIX U
MOBTOPHBIX MpezenoB. Haxoxaenue odnacreit
orpesieneHuss PyHKIUH MHOTUX MEPEMEHHBIX,
ITMHUM ¥ TIOBEPXHOCTEHN YPOBHS, IIpeiesa, UCCIle-
MOBaTh Ha HEMPEPHIBHOCTD (DYHKIIMM MHOTHX
[MEPEMEHHBIX.

3
Pemenne 3a-
naq

Juddepenunpo-
BaHue QYHKIUN
MHOTHX IEpEMEH-
HBIX

PaznruHble CIOCOOBI HAXOMXK/IEHUE YaCTHBIX
MPOU3BOJIHBIX U U depeHINaNoB PYHKIINH
MHOTHUX IepeMeHHbIX. [Ipon3BoiHas ClnoxKHON
(byHkun. MHBapuaHTHOCTH ()OPMBI TIEPBOTO
middepennmana. Berarcnenre npon3BOIHBIX
(byHKIMI, 3a1aHHBIX HesiBHO. Haxoxaenue mpo-
M3BO/IHOM 10 HANPaBJICHHUIO, TpaiueHTa (PyHK-
1917078

["eomMeTpHUECKHIl CMBICH MOJHOTO JU(PepeHIIH-
ana. KacaTenpHas mII0CKOCTh U HOPMaJIb K I10-
BEPXHOCTH.

Brraucienre nmpon3BoIHBIX U TU(PepeHITaIoB

Pemenne 3a-
nag




BBICIIUX MOpsAaKoB. @opmyna Tewmopa.
OKCcTpeMyM (PYHKITH JBYX ITEPEMEHHBIX.
Kputepuit CuiibBecTpa 3HAKOONPEICTIEHHOCTH
KBapaTUIHOU (HOPMBL. DKCTpeMyM (yHKIIUU
MHOTUX ITE€PEMEHHbIX.

HaxoxneHne ycioBHOIO SKCTpEMyMa METOJIOM
HeorpeaeNeHHbIX MHOXKUTeNel Jlarpanxka.
Haxosxnenne HanOobIero 1 HAMMEHBIIETO
BHaYeHUS (PYHKIIMI Ha KOMIAKTE.

7,8 JAuddepenunpoBanue pynxuii Muorux nepe- | Uz-5, Kp-5
MEHHBIX»
KpaTtHble uHTErpa-  [BhIUNCIIEHNE ABOWHBIX HHTErpaoB. CBeneHue P

JIbl 1 UX IIPUJIIO-
KCHUA.

NIBOMHOIO UHTETpaJla K IOBTOPHOMY B CIIy4ae
[PSIMOYTOJIBHOM M KPUBOJIMHEWHOM o0uiacTei.
3aMeHa MEepEeMEHHbBIX B IBOMHOM MHTErpaie.
[TomnsipHBIE KOOPUHATEI.

TpoiiHble MHTETPAJIBI U UX BBIYMCIECHUE. 3aMEHa
[IEPEMEHHBIX B TPOMHOM HHTerpae. [lnnmuaapu-
yeckue U chepruueckrue KOOpAUHATHI.
[TprMeHeHrEe KpaTHBIX UHTErPajoB K PEIICHUIO
reoMeTpHUYECKUX U (PU3MUYECKUX 3ajiau.

Pentenue 3a-
nad

0

«KpaTHble MHTErpaIbl U UX IPUIOKEHUS

N3-6, Kp-6

10

KpuBonunerinbie
WHTETPaJIbI.

BrrancineHne KpUBOJIMHEUHBIX HHTETPAJIOB IIEp-
BOI'O ¥ BTOPOro poaa. ['eomerpruyeckuii cMbICT
KpUBOJMHENHHOro uHTerpana l-ro poaa.
Beruncienre KpuBOJIMHEMHBIX UHTETPAJIOB BTO-
poro pojia ¢ noMoIkko popmyisl I'puna. Yeio-
BHsI HE3aBUCUMOCTH KPUBOJIMHEWHOIO HHTErpajia
BTOPOT'0O poAa OT IyTH UHTerpupoBanus. Ciyuyail
nmostHOTO MU depenimaa.

HaxosxneHne nepBooOpa3zHo AJs MOABIHTE-
rpasibHOro BhIpakeHus: P(X, y)dx +Q(X, y)dy
Beruucnenue paboThbl CUI0BOTO mojisi. Beraucie-
HYE IIJI0MAU C IOMOIIBI0 KPUBOJIMHEWHBIX WH-
TErpaJloB.

P
Perenue 3a-
nau

11

[ToBepXHOCTHBIE
UHTETPaJbI.
(D71EeMEHTBI TEOPUH
10JIA

Beraucnenue mioniaab nNoBepxHocTH. IloBepx-
HOCTHBIE MHTErpaibl |-ro poga u ux CBONCTBA.
[ToBepxHOCTHBIE HHTETrpaIbl 2-TO POAa U UX
cBoiicTBa. CriocoObI CBeIEHUS TOBEPXHOCTHBIX
MHTETPaJIOB K JBOMHBIM UHTETpaJIaM.

PoTop, nuBeprenuus, TMpKyIsanus. PopMyiisl
Crokca u Octporpajckoro-I'aycca B BEKTOpHOM
(bopme.

[ToTox BekTOpa Yepe3 MOBEPXHOCTh. Y CIOBUS
MOTEHLINAJIBbHOCTH BEKTOPHOTO MOJIsI B IPOCTPaH-
CTBE.

13, Pemenue
3a1a4
AT

10,11

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

U3-7, Kp-7

12

Paner

Haxoxnenne cymmsl psajga. Psg reomerpuueckoin
rmporpeccuu. MccnenqoBanue CX0AUMOCTH PSIAOB C
MOJIOKUTEIHHBIMU wiieHaMu. OO0OIIEeHHBIN Tap-

MOHHYECKHI paa u €ro CXOAUMOCTE.

Ompoc.
Pemenue
3a1aq




3HakonepeMeHHbIe psbl. [loHATHE a0COMIOTHOM
1 ycioBHOHU cxonumoctu. [Ipusnak JleiOuua.
HccnenoBanue cXoquMocTd (yHKIIMOHATIBLHOTO
psana. [Ipusnak Beieprpacca paBHOMEpHOR
CXOIUMOCTU (PYHKIIMOHATIBHOTO psifa.
HaxoxneHue paanyca 1 HHTEpBala CXOAUMOCTH
CTENEeHHOTOo psifa, oomactu cxoaumoctu. dudde-
PEHLIMPOBAHUE U UHTETPUPOBAHUE CTEIIEHHBIX
PAIOB.
Psanbr Teitopa u Maxknopena. Paznoxenue
(byHKIMI B cTeneHHble psijbl. Mcnonb3oBaHue
paznoxxenus pynkuuu B pan Teinopa B mpubiu-
PKEHHBIX BBIYMCIICHUSX U IIPU BBIYHMCIICHUH TIpe-
NeoB (PYHKITHH.
Paznoxxenue B psan @ypbe nepuoanyecKoin
(bynkuuu. Pasnoxenue B psan @ypre HEnepuoan-
yeckoi QyHKUIUHU, QYHKIMH, 33JaHHOW B MTPOU3-
BOJILHOM MPOMEKYTKe. Pasznoxenue B psag Oypbe
TOJIBKO 110 KOCHHYCaM WJIM TOJIBKO 110 CHHYCaM.
12 «PsaneDy 3-8, Kp-8
[Tpumeuanue: /I3 — npoBepka aomaiiHero 3ananusi; Kp — kontponbHas pabora; U3 — un-
TUBUIyalbHOE THUIIOBOE 3a7aHue, Hanucanue pedepara — P, K — komnokBuyMm, AT — aTTecranusi.

2.3.3 JlaGopaTopHbIe 3aHATHSA — He NPe0yCMOMPEHDIL.
2.3.4 KypcoBble padoTbl (IPOEKTbI)— He npedycMOompeHtbl

2.4 TlepeyeHb y4eOHO-METOUYECKOT0 00ecedeHusl VISl CAMOCTOSATEIbHOI padoThI
o0yyawmmxcs N0 AMCHUILIHHE

[lepeuens yueOHO-METOAMUYECKOTO 0Oeceye-
HUS AUCLUIUIMHBI 110 BBITIOJHEHUIO CAMOCTOSATENb-

Brn CPC HOM paboThI

Ne

2 3

Pedepat na temy: «'unepbonu- [Kyapsasues JI.JI., Kyracos A.Jl., Yexnos B.1.,
1  |ueckue pynkium, ux coiictsa u |[llaOynun M.WU. C6opHuK 3aa4u o MaTeMaTH-
rpaduxu. /JokazarenbcTBo HEKO- [yeckoMy aHanuzy. Tom 1. Ilpenen. Henpepsis-
TOPBIX TOKIECTBY. HocTh. [Iuddepentpyemocts. M.: dusmariur,
2010. — 496 c.

Pedepar Ha Temy «O nekotopbix (bepman I'.H.C60opHHK 337124 110 KypCcy MaTeMa-
2  |moaxonax K MHTETPUPOBAHUIO  |[THUECKOTO aHANM3a : 33J1a4HuK — MOCKBa :

GbyHKIHI. OkounuT, 2015. — 432 ¢

Pedepar na Temy: «Heco6- Kpatnsie unterpainst: [Ipaktukym. SIpemenko
3 cTBeHHbIe KpaTHbie uHTEerpasbl. |[JI.A. KpacHonmap: Kybanckuii roc. yH-T., 2006.-

Wurerpan [lyacconay. 80 c.

Pedepar na Temy: «HezaBucu- |KpuBonmHEHBIE 1 TOBEPXHOCTHBIC HHTETPAITBI.
4 |mocth KpuBONMHEitHOTO MHTE-  |[SIpemenko JILLA., [Ton6epeskuna A.W. YyeGHoe
rpana 2-ro poaa oT mytu uHTe- [mocodue. Kpacnomap: Kybanckwuii roc. yH-T.,
rpupoBaHus B mpoctpanctee»  |2012.-109 c.

Y4eOHO-MeTOANYECKHUE MaTepuajbl I CAaMOCTOATEIBHONH pabOThl O0YyYalOIMUXCs W3
YHCIIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/10poBbst (OB3) npenocTaBistoTcs
B (hopMax, aJaliTUPOBAHHBIX K OTPAHHYCHUSM UX 37J0POBbS U BOCHIPUSATHS HH()OPMAITIH:




JInst L ¢ HapyIICHUSIME 3PCHUSI:

—B TMEYaTHOUN (hopMe YBETUICHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUuist I ¢ HApYIIEHHUSIMU CITyXa!

— B mieuaTHo hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JInst Ll ¢ HapyIICHUSIME OTIOPHO-/IBUTATEIILHOTO arllapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBIIA TIEpeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAIOIIUXCSL.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.
[IpenoaBanue AUCUUIUIMHBI BKIIOYACT CIEAYIOIIHEe (OpMBbI pabOTHI:
® JICKIINU;
® TIPAaKTUYCCKHE 3aHATHS,
KOHTPOJIbHBIE paOOTHI;
KOJIJIOKBHYMBI;
KOHCYJIbTAIMH MTPETIo1aBaTeNei;
IK3aMEH;
caMoCToOsITeNIbHas paboTa CTYJCHTOB:
(M3y4eHNE TEOPETHUECKOTO MaTepHalia; BBHIIOJHEHUE JOMAITHUX 3a/JaHUM, BBHITIOJHECHUE WHJIH-
BUIYaJIbHBIX THUIIOBBIX 3aJlaHHIA; TIOArOTOBKA K OINPOCY; HamucaHue pedeparoB, MOATOTOBKA U
BBICTYIIJICHHE C JIOKJIAJIOM; TIOATOTOBKA K 3K3aMCHY).

['my6okoMy yCBOSHHMIO YU4E€OHOTrO Marepuaia AMCHUIUIMHBI COJEHCTBYIOT KOJUICKTHBHBIC
(GOpMBI MHTEIUICKTYAJIbHOU JIEATEILHOCTH, a TAKKE€ METOJbI pabOThI, CIIOCOOCTBYIOIIUE CaMO-
Pa3BUTHIO B caMOOOPa30BaHUIO CTY/ICHTA.

O0pa3oBaTelIbHBIC TEXHOJIOTHH, UCTIOBb3YEeMbIC B yUeOHOM ITpoIiecce:

L4 JICKIIMH C HpO6JICMHBIM HU3JTIO0KCHHUECM,

. JMCKYCCHH IO CJIOXHBIM BOIIPOCAM;
o NOJroTOBKa pedepara;

o TEXHOJIOTUS PAa3BUTHUSI KPUTUUECKOTO MBIIUICHUS;

J paboTa, HarpaBJIeHHAs HAa YCBOEGHUE 3HAHUH U CIIOCOOOB JIEHCTBUH 1O caMo-
KOHTPOJIIO;

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. Jloka3zarenbcTBO TEOPEM € AaHHOW (HOPMYIMPOBKON U IIIAHOM JI0Ka3aTeabCTBa (IO
YCMOTPEHHUIO JICKTOPA).
4. Pemenue 3a1a4 pa3IMYHBIME CIIOCOOaMHU.
5. CoBMeCTHBIN MTOUCK PEIICHUS 3aauH.
6. CocrapneHue IUIaHa peleHus 3a1a4H.
7. B3auMmHas u camonpoBepKa 3HaHUN U 00CYXIEHHE MOJYyUEHHBIX Pe3yJIbTaTOB.
IIpumepHbIe TeMbl pedepaToB
1. Tunepbonmueckue QpyHKINHU, UX CBOMCTBA U rpaduku. Jloka3zaTenbCTBO HEKOTOPHIX
TOKJIECTB.
2. O HEKOTOPHBIX MOAX0AaX K HHTEIPUPOBAHUIO ()YHKITHIA.
3. HecoOGcTBennble kparHble nHTErpaisl. MHTerpan Ilyaccona.
4. He3aBUCMMOCTb KPUBOJIMHEHHOTO UHTErpaja 2-T0 poAa OT IIyTH UHTETPUPOBAHUS B
IIPOCTPAHCTBE



I[JISI Jiun ¢ OrpaHUYCHHBIMH BO3MOKHOCTAMH 300POBBA NPCAYCMOTPCHA OpraHU3alusad KOH-
CyJIbTallUi C KCTIOJIb30BAHUEM BJIEKTPOHHOM MOYTHI.

4. OueHoOYHbIe CPEACTBA 1JIsl TEKYIIero KOHTPOJIS yCIeBAeMOCTH U NPOMEKYyTOY-
HOH aTTeCTAlNU

TeKylnii KOHTPOJIb OCYILECTBISETCA MPENOIaBaTENEM, BEAYIUM NPAKTUYECKUE 3aH -
THUSI HA OCHOBE BBIIIOJIHEHUS CTYACHTAMHU JOMAalIHUX 3aJaHUH U PEIICHUs 3aa4 Ha ayJUTOP-
HBIX 3aHATUAX. B TeUueHHe KaX10ro ceMecTpa MpoBOASTCS KOHTPOJIbHBIE pabOoThI, Mpeanoia-
raercs BHIIOJHEHNUE TUIIOBBIX MHAMBHYalbHbIX 3aaHUM JIs1 CAaMOCTOSITENbHOMN pado-
Thl.Perienue 3aau 6e3 moMoIIH MmpernoiaBaTessi ClIOCOOCTBYET aKTUBU3ALUMU CAMOCTOSITEIb-
HOM JEATeNbHOCTHU CTyIeHTa, (POPMUPOBAHUIO YMEHUH U HABBIKOB B PELICHUH 337124 110 COOT
BETCTBYIOILIEMY pa3Jiely MaTEMaTUUECKOT0 aHAJIN3a, IO3BOJIAET ITy0kKe OCBOUTh TEOpETHYE-
CKUH Marepua, CHoCOOCTBYET IPHOOPETEHNIO U PA3BUTUIO HABBIKOB CAMOKOHTPOJIS.

Ha npaktrueckux 3aHATHSX KOHTPOJIb OCYIIECTBIIAETCS IIPU OTBETE Y JOCKH, IIPU IIPOBEP-
K€ JJOMalllHUX Y MHAMBUyAJIbHBIX 3aJaHuil. B mepBoM ceMecTpe IIaHupyeTcs MPOBEIeHUs
KOJUIOKBUYMA.

WTOroBBIi KOHTPOJIb OCYIIECTBISECTCA B BUAE dK3aMEHA.

KoHTposibHbBIE, KOJUIOKBUYMBI, HHAUBUYaJTbHbIE 3a]JaHUs OIEHUBAIOTCS 110 MSITH-
OayIbHON cucTeMe. DK3aMeHbl OLICHUBAIOTCS 110 CUCTEME: HEY/I0BIETBOPUTENILHO, YI0BJIE-
TBOPUTEIHHO, XOPOIIO, OTIMYHO.

4.1 ®oHJ OLIEHOYHBIX CPEICTB VI MPOBeeHHs TeKYIIero KOHTPOJIs

4.1.1 TunoBble 3a1a4H JJIsl CAMOCTOATENbHO# padoTsl (OIK-2)
| cemecTp

1. [Toctpouts rpaduku QyHKIIMIA:

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

2. Haiitu nnpenesnsl nociie10BaTeaIbHOCTEM:
-3

. -~ 142+3+..+n_ . (2n+3Y"

a) lim (+/n? +5n —/n® + 2):6) lim > 'g) lim| =——
N—>+o0 n—o0 Nn° +5n n—ol 2n -1
3. Haiitu npenensl QyHkumii:
COSX —COS° X : 1+x )"

a) lim . :6) lim(2—cosx)s"*g) lim| =—=

x—0 X x—0 x—-ol| 2 4+ X
4. Breruucnuts nponsBoaHble GYHKIIMA:

arccosIn+/2x +1

a) f (X) = (cosx)*™:6) f (x) = (INx—2)v1+Inx;s) f (X) =

x® —1 '
S. Haiitn npou3sBogHbIe y;(, y;z (byHKIMY, 3a1aHHOM MMapaMeTpUYecKH:
x=2t-t°
y=3t—t>
6. Haiitn npoussonHyto y;( dynximn Y = Y(X), 3amannoii vessro: €Y + y=Inx+X.

7. Haiitu qudepennman pynxmuu (X, y) =In(X+ «fxz +y?).



8. Haiitn Of u d? f s pynxumn T ecnm f(X) = (x+1) -e¥.
9. Haiitu muddepeniuan nepBoro 1 BTOPOro nopsiaxa it GyHKIuun Y = eI,

10. Haiitu y" , €CJI1 y:% (e ¥ 4a 73x);

11. Haiitu npousBoaHyro nopsiaka N aust pyHkuuum Y = (X2 +1) e

12. Borurcauts mpubImKeHHO «3j125,5 )
13. Hanucars popmyny Jlarpamka aust GyHKmu Y = arcsin 2X Ha otpeske [XO, Xp + AX] .

14.  Tlokazats, uto rpadux dymkman Y = In(x? —1) Besne BEIMYKIBIL
15.  Tocrpouts rpaduk dyukmmn Y = 3X° + 4X* +1.
16.  BpIYHCIUTH HEONpeIeeHHbIE HHTEIPAJIBI:

1 1 sin xdx arccos? 2x

a) | = cos—dx; 6)
J‘xz X J.\/1+ 2c05% I J1-4x2
17.  Bsbluucnuts onpeﬂeﬂeHHme I/IHTerpanLI
In? x (2x+4)dx F (x+5)dx
O]y [ BB 1 e
x> +4x+13" 79 x*+2x+10
18.  Brruucnurth Heco6CTBeHHHe HWHTETPaJIbl
dx [oxdx
Of———; 8 ,
o X*+4x+13 5 f(4_X2)3
19.  Haiitu miomans Gurypsl, OorpaHUYeHHON KPUBBIMU: X = COSt, y = 2sint.
20.  Haiitu o6bveM Tena, 00pa30BaHHOTO MPH BpallleHuH BOKpYT ocu Ox
(burypsl, orpaHU4YE€HHON 1aHHBIMU KPUBBIMU: Xy =1,y =0,X=1,Xx=2.
II cemecTp

21.  HaiiTu yacTHbBIE IPOU3BOIAHBIC BTOPOTO MOPsAKa (YHKITUH
f(x,y)=arctg(x/y).
22.  HccnenoBaTh (QyHKIMIO HAa SKCTPEMYM:

3
a) f(xy)=4x>—4xy+y>+4x—2y—7; ;6) u:%+2y2—22x+z

23. Haiitu HanOonpiumii 00beM, KOTOPBIA MOXKET UMETh MIPSIMOYTOJIbHBIN Napasiesenune],
€CIlIi CyMMa JUIMH pedep ero paBHa a.
24.  Haiitu npou3BoHbIE U MOTHBIE U (DepeHIIanbl IEPBOTO MOPAIKa U BTOPOTo MopsiaKa

u
byHKIIUN 7=x* Iny, rme X=—; y=3U—2V;
v

25.  Jama gpyskums XCOSY + YCOSZ + Z COS X =1, 3aannas nessuo. Haiftn yactHbIe

IIPOM3BOJHBIE U TU(DPepeHnanbl NepPBOro U BTOPOro MOPSIKOB.

1
26.  Haiiti sxctpemym dynkimn Z = — + —npu yenosuu 2X+ Y =4,
Xy

27. Haiitu Hanbonpiiiee 1 HaMMEeHbIIIee 3HaYeHUE (PYHKITUU B 00J1aCTH
z=x"—-y?, D:xX*+y*<4

28.  BBIYUCIHTH UHTETPAIHL:



i

a) jdxf(x+2|y|)dy; 6) Txdxjcos(x—y)dy;

29.  Bpmumcauts 00beM Tena, OrPaHUYEHHOTO TIOBEPXHOCTSIMH:
Z+X +y =1, x+y+z=1;
30. Boruncnuth miomaas GUrypbl, OorpaHU4eHHON KPUBBIMHU.
X’ +3y°=4,y<x, y=>0.
31. Onpenennuts KOOPAMHATBI HEHTPA TSHKECTH OJHOPOAHOTO IIAPOBOT0 CJIOS, 3aAKIKOYEHHO-
ro mexay cdepoit X° +y° +2° =8 umockoctsvmu X =—1lu X =2.
32. B nBoliHOM mHTErpane j j f (X, y)dxdy paccTaBUTh IpeAeiibl MHTCTpUPOBAHUS B TOM U

Q

apyrom nopszke, ecau {2 — tpeyronsauk ¢ Bepmuaamu O(0;0), A(1,0), B(1,1);

33.

B nBoitHOM uHTErpae J] f (X, y)dxdy nepeiiti x monspHbIM KoOpMHATAM [ U (1
Q

paccTaBUTh TIpejieNbl HHTErpupoBanus, eciau: () = {X2 +y*< ax} ,(a>0).

34.

35.

Brerunciaute IIiomaab q)HprBI, OrpaHquHHOﬁ KpPUBbLIMHU.
r =1+coso, r =~/3sing..

< o 2 3
Haiity Maccy MIacTUHKH, OrpaHuYeHHoH kpuBbiMu: X =1, y=X", y=—IX

rae P ( X, y) = 5X2 + 4xy2 — MOBEPXHOCTHAS MJIOTHOCTb.

36.

Beruucnuts TpolHOM MHTETpan

.f”(x+y+z)dxdydz,rzteT: z=x+y* z=1
]

37.

38.

Berancauts I(Xz + y2 )dS , Te L — okpy>kHOCTB X2 + y2 =4X.
L
[Tokazatp, 4TO HHTETpAT
(2:4)
J= _[ (X +2y)dx + (y + 2x)dy

(0;1)

HC 3aBUCHUT OT ITYTU UHTCTPUPOBAHUA U BBIYUCIIUTD €TO.

39.

Bprunciuts mOBEPXHOCTHBIN MHTETpA:

_U XdS, rae T— nonycdepa z = JI-x2-y?,
:

40.

41.

42.

I/ICCJ'IGJIOBaTI) Ha CXOAUMOCTD YKA3aHHBIC PSAABI C ITOJOXKUTCIbHBIMA YJICHAMMU:

i n+2
Tk
n=1 I’]\/ﬁ

HccnenoBaTs Ha CXOIAUMOCTD U a6comoTHy}0 CXOIMMOCTBh 3HAKOYEPEAYIOLIUUCS PSIA:

1 2n+1
Z( D 5n(n+1)

Haiitu o6macth CXOOUMOCTH CTCIICHHOI'O psAaa



Z n 2)” '
-7 (n + 3)
43.  Paznoxuts B psin @ypbe 110 KocuHycaM GyHKIH0 Y = 1-3xs UHTEpBae (O; Tc) .

4.1.2 Bonpocsl 1J1sl NOATOTOBKH K KOJUIOKBUYMY
Onpenenenue u popmyaupoBku Teopem (OIIK-2)

1. [Tonsitne MHOXecTBa. Onepauu HaJ MHOXKeCcTBaMHU. Jlornueckasi CHMBOJIHKA.

2. Pacmmpennas uncioBas npsimas. AOCOMIOTHAs BETUYMHA YUCiia. MHOKECTBa Ha Mpsi-
MOM, OKPECTHOCTH.

3. Merton MaremaTuyecko MHAYKIMU. buaom HeroToHa.

4. OrpaHnyeHHbIE U HEOTPAaHUYEHHBIE YUCIIOBbIE MHOXKECTBA. [ paHN YMCIIOBBIX MHO-
»kecTB. Teopema cyIiecTBOBaHUsI BepXHEH (HMXKHEH ) TPaHH YHMCIOBOTO MHOXKECTBA.

5. [Tpuniun Apxumena. [[puHIUIT BIOKEHHBIX OTPE3KOB.

6. O6miee nousarue GpyHkuu (orodpakenus). Kommosunms pynxuuii. O6parnas GpyHK-
uust. Yucnossie pyHkimu. OCHOBHBIE 3JIeMEHTapHbIe (DYHKIUHU, UX CBOMCTBA U TpadUKHU.

7. Crioco0Ow1 3aanus ¢pyHkiui. HesBHBIN crioco0 3amanus GyHKuu. OyHKIUY, 3a/1aH-
HbIE ApaMETPUUYECKUMH YPABHEHUSIMU U YPAaBHEHUSIMH B TIOJIIPHBIX KOOPAUHATAX.

8. Onpenenenre nociaea0BaTeNbHOCTH U €€ npeena. EAMHCTBEHHOCTD npesena, orpa-
HUYEHHOCTb CXOSAUIEICS TOCIEI0BATEIbHOCTH.

9. Apudmernueckue onepanuy HaJ CXOASIIUMHCS OCIE0BATEIBHOCTIMHU.

10.  CaoiicTBa cxosmIeics MOCIe0BaTeIbHOCTH, CBSI3aHHbBIE C HEPABECHCTBAMH.

11. Beckoneuno mainble 1 OECKOHEYHO OOJIBIIIHE ITOCIEA0BATEIHLHOCTH, UX CBOHCTBA.

12.  IIpuHIMNO CXOIMMOCTH MOHOTOHHOM MOCJIEI0BATEIBHOCTH.

13.  IlpuHIMI CTATUBAIOMIUXCS OTPE3KOB. Yncio e.

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

15.  ®ynnameHTanbHas nocnegoBarenbHocTh. Kputepuit Komm cxoaumocTu nocnenona-
TEJIbHOCTH.

16.  Ompenpenenue npexaena ¢yHkiuu B Touke. OnpeaeneHue npeaena no Komm u mo
['eitHe, SKBUBaAJIGHTHOCTH omnpeneaeHui. [lpenen pyHkinn Ha 6ECKOHEYHOCTH.

17.  beckoHe4yHO Majble QYHKINH, UX cBOiicTBa. beckoneuHno Oomnbine ¢pyHkuuu. O61mee
ompeneneHue npeaena GyHKIUH.

18.  OOmme cBoiicTBa npenena GyHKIMU: AUHCTBEHHOCTD, JIOKAJIbHAS! OTPAaHUYEHHOCTb.
19.  CsoiicTBa npenena GyHKINH, CBA3aHHBIE C APH(PMETHISCKUMH OTEPAITUSTMH.

20.  CgoiicTBa npezena pyHKIUH, CBA3aHHBIE C HEPABEHCTBAMH.

21. [Ipenen kommo3uruu GyHKIHA.

22.  OpHoctopoHHHME npeaensl. [Ipenen MOHOTOHHON GYyHKINH.

23. CpaBHeHue QyHKIMA, SKBUBaJIeHTHbIE QyHKIMHU. KpuTepuii skBUBaJIeHTHOCTH QYHK-
UH.

24, Onpenenenne HeNpepbIBHOCTU QYHKIMK B Touke. Touku pa3psiBa pyHkuuu. Knaccu-
(buKanys ToueK pa3phiBa.

25. CaoiicTBa (yHKIIHI, HEMIPEPHIBHBIX B TOUKE (JIOKAJIbHAs OTPAaHUYEHHOCTb, YCTONUH-

BOCTb 3HAaKa, HEMIPEPBIBHOCTh CYMMBI, IPOU3BEICHHS U YacTHOTrO GyHKUuH). HenpepbIBHOCTD
OCHOBHBIX 2JIEMEHTapHbBIX (PYHKIIUH.

26.  HempephsIBHOCTH coXkHO#M (yHKuy. HenpepsisrocTs Gynkmmn X, X >0

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

28.  Ilepsas Teopema Beiiepmrpacca (00 orpaHU4eHHOCTH HETIPEPBIBHOWM HA CErMEHTE
byHKIUN).

29. Bropas Teopema Beitepmrpacca (0 JOCTHKEHUH HEPEPHIBHOW HA CeTMEHTE (DYHKITHH
AKCTPEMAJILHBIX 3HAYEHUH).



30. [1epBbIit 3aMeuaTenbHBIN Npeea U ero CIEeICTBHUS.

31. Bropoii 3ameuarenbhblii npenes.CineacTBUsl BTOPOro 3aMevaTesIbHOTO Mpeena

32.  Teopema cyiiecTBOBaHUS M HEMPEPHIBHOCTH 00paTHON (yHKIMU. [IoHsATHE paBHO-
MepHoi HenpepriBHOCTH PyHKIMU. Teopema Kanropa. Kpurepuii Komm cymecrBoBanus ko-
HEYHOTO Tpe/ena QyHKIUH.

33.  VYcnosue quddepenuupyemoctu GpyHkiuu. CBsI3b MEKIY HEIPEPHIBHOCTHIO U AU (-
(bepeHIpyeMOoCThIO (QYHKITHH.

34.  TlpowsBomnas ¢pyHkiuu. OQHOCTOPOHHHE U OECKOHEUYHBIC POU3BOIHBIC.

35.  CBs3p MEXAY CYIIECTBOBAHUEM MTPOU3BOAHON U AU HepeHInPYyeMOCThIO (PYHKITHH.
36.  IlpaBwmia muddepeHnrpoBaHus CyMMBI, pa3HOCTH, TPOU3BEICHUS U YaCTHOTO (QyHK-
1117078

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

38. VYpaBHeHMsI KacaTeIbHOW U HOpMaIU K KpUBOH. CKOPOCTh MPSIMOJIIMHEHHOTO JIBUKE-
HUSL.

39.  Tlonsarue nuddepennunana. Ero reomerpudeckuii v puU3NIeCKii CMBICIT.

40.  TIpowmsBomHas oOpaTtHOW (HyHKIMH, PYHKITNH, 3aJJaHHON HESIBHO M MTApAMETPHUUIECKH.
41. [TpousBoHas cinoxHol GyHKIMU. HBapuaHTHOCTH opMebl | nuddepennnana.

42.  IlpousBoansie u nuddepeHIranbl BBICIIMX TOPSIKOB; N-bIe MPOU3BOIHBIC (DYHKIIUA:

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

43.  uddepeHnnansl BBICIINUX MOPSAIKOB OT CIOXKHBIX (GyHKIni. «Hapymenune» nHBapu-
aHTHOU (opMbI U (hepeHIINANOB BHICUIMX MTOPSIKOB NP HEJTMHEHHOI 3aMeHe TIepeMEeHHOI

44, Teopema Pepma, €€ reoOMETPUUECKUI CMBICIL.

45, Teopema Jlarpanska, Ponnst, UX reoOMeTpUYECKHAN CMBICT.

46.  Teopema Komm. [Tpasusio Jlonutans packpeitus Heonpenenennocreit Buna 0/0u oo/ oo,
47.  PackpbIThe HEONpEAETEHHOCTEN BUIOB 00-00, 0x 00, 17, ooo, 0°,

48.  ®opmymna Teiinopa GyHKIME ¢ ocTaTOYHBIM WieHOM B opme [leano u B hopme Jla-
rpaHxa.

49.  Pasznoxenue no ¢popmyne MaknopeHa pyHkuuii a*, sinx, cosx, y=Ilog a %

@+x)*.
50.  VYcioBus MOCTOSITHCTBA 1 MOHOTOHHOCTH (DYHKITUH.
51. JlokanpHbIHM SKkcTpeMyM pyHKIH. Heo0xonuMoe u J0CTaTOYHbIE YCIOBUS SKCTPEMY-
Ma.
52.  Hampasnenue BoImykiocTH rpaduka GyHkmmun. JlocTaToOYHOE YCIOBHE BBITYKIOCTH
rpaduka GyHKIUH.
53. Touku nepern6a rpaduka pynkuuu. Heodxoammoe u 10CTaTOYHOE YCIOBUS TOUEK
neperuoa.
54. DKcTpeMalbHbIe 3HaUeHUs (PYHKIMU Ha OTpe3Ke. ACUMIITOTHI Ipaduka.

Jloka3arenbcTBa yreepxiaennii (OIK-2)
Beeoenue ¢ ananuz
1. Teopema cyirecTBOBaHUS BEpXHEH (HUKHEH) IpaHH YMCIOBOTO MHOYKECTBA.
2. IlpuHmun Apxumena.
Ilpeden nocnedosamenvnocmu
Teopema 00 OrpaHMYEHHOCTH CXOIAIIEHCS MTOCIEI0BATEILHOCTH.
Teopembl 0 6ECKOHEUHO MaJBIX TIOCTIET0BATENBHOCTSIX.
TeopeMsl 0 mpejenax Mmocie10BaTeIbHOCTIX, CBSI3aHHbBIE C apU(PMETHICCKUMHU OTEePaIUSIMHU.
TeopeMsl 0 Mpezenax mocie0BaTeIbHOCTIX, CBSI3aHHbBIE C HEPABEHCTBAMMU.
[TpyuHIMIT CXOAMMOCTH MOHOTOHHOM MOCJIEI0BATEILHOCTH.
. Hucno «e».
Ilpeoen ¢pynxkyuu
9. Teopema 0 eIMHCTBEHHOCTH Tipenena pyHKIUK.

PN AW



10. Teopema 0 JIOKaIbHOM OTPaHUYEHHOCTH (PYHKIIMHU, UMEIOIIEH KOHEUHBIH Mpeielt.

11. Teopema o mpenene KOMITO3UIMK (PYHKITUH.

12. Teopewmsl 0 mpenenax GyHKIMH, CBI3aHHBIE C apU(YMETHUECCKUMH ONIEPAIHSIMH.

13.  Teopemsl 0 npezenax GyHKIMH, CBI3aHHbIEC C HEPABEHCTBAMHU.

14.  IlepBslii 3amMmeuaTesIbHbBIN NPEEI U €r0 CIAEACTBUSL.

15. BTopoii 3aMmeuaTenbHbIi MPee U €ro CIEICTBUA.

16.  Teopembl 00 SKBHUBAJCHTHBIX (DYHKIIHSX.

Henpepvienocms pynkuyuu

17. Teopema 0 HEIPEPHIBHOCTH KOMITO3UITUH () YHKITHIA.

18. Teopema o npeierie MOHOTOHHOM (PYHKITUH.

Teopema bonbiiano-Komm (0 mpomMeKyToOuHOM 3HAYEHUH HEMIPEPHIBHOM HA CErMEHTE (DYHKITUH).
19.  Ilepmas Teopema Betiepmrpacca (00 orpaHHYEeHHOCTH HEMPEPHIBHOM Ha ceTMEHTE (DYHK-
LUHN).

20.  Bropas Teopema Beiiepiirpacca (0 1OCTHKEHUU HEMPEPHIBHOM Ha cerMeHTe (QyHKIUU

AKCTPEMAJIbHBIX 3HAYEHUM ).
Hughpepenyuposanue ghynkyuit 00noit nepemennoii

21.  Teopema O CBSI3U MEXKAY CYIIECTBOBAHNEM MPOU3BOAHON U ] PepeHINPYEMOCTHIO
GbyHKIHH.

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

23. Teopemsl 0 muddepennrpoBann 00paTHOM GyHKIKU, GYHKIINH, 3alaHHON MTapaMeTpu-
YECKUMU YPaBHCHUSIMHU.

24, Teopema o nuddepentmpoannu komnosuuu GyHkuuid. MTaBapuantaocts Gopmst |
muddepeHmmana.

25. Teopema Depma, €€ reOMETPUUECKHAN CMBICIT.

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

27.  Ilpasuno Jlonurans packpeitus Heonpeaenennocrei Buga 0/0u oo/ oo,

4.2 ®oH/ OLIEHOYHBIX CPEACTB ISl POBEACHUS MMPOMEKYTOYHOM aTTeCcTAllUM.

Bomnpocel UIsi HOATOTOBKH K YK3aMeHY
I cemecTp (OIIK-2)

1. ITonsatue MHOXecTBa. Onepanuu HaJ MHOKeCTBaMHU. Jlornueckass CHMBOJIMKA.

2. MHOXeCTBO NeUCTBUTENBHBIX uncesl. CBOMCTBA NEUCTBUTENBHBIX uncel. [Ipencras-
JIeHHE IeHCTBUTEIbHBIX YHCEI JECATUYHBIMU APOOSMHU.

3. MoutHocTh MHOKeECTBA. CUETHOCTh pallMOHANIBHBIX YyKcenl. HecueTHOCTh AelicTBU-
TEJbHBIX YUCEIL.

4. Pacmmpennas uncnoBast npsiMasi. AOCONIIOTHAs BETMYMHA yucsia. MHOXecTBa Ha Ipsi-
MOH, OKPECTHOCTH.

5. Merton MaremaTnyeckoil MHAYKIMU. buanom HeroToHa.

6. OrpaHu4eHHbIE U HEOTPAaHUUYEHHBIE YHCIOBBIE MHOKECTBA. [ paHM YHCIIOBBIX MHO-
*ecTB. TeopeMa CylIeCTBOBaHUSI BEpXHEH (HM)KHEW) TpaHu YMCIOBOTO MHOXECTBA.

7. [Tpuaumn Apxumena. [IpuHIUI BI0KEHHBIX OTPE3KOB.

8. Ob1ee nousarue ¢pyHkuu (otodpaxenus). Komnosunus ¢pyukuuit. O6patHas QyHK-
s, Yucnosele pyHkunu. OCHOBHBIE 3IeMEHTapHbIe (PYHKIIUHU, UX CBOMCTBA U IpaduKH.

9. Crnioco0sl 3aanus ¢pyHkuuil. HesBHbIN crioco6 3ananus ¢pyHkuu. OyHKIUY, 3a/1aH-
HbIE TAPAMETPUYECKUMH YPAaBHEHUSAMHU U YPaBHEHUSIMU B MOJSPHBIX KOOpAUHATAX.

10.  OmpeneneHune MOCIIEAOBATENILHOCTH | €€ mpenena. EMMHCTBEHHOCTH Tpejiena, orpa-
HUYEHHOCTb CXOIALICHCS TOCIEN0BATEIBHOCTH.

11.  Apudmernueckue onepanuy Haja CXOIAIIMMHUCS MTOCIEI0BATEIbHOCTIMHU.

12.  CaoiicTBa cxosIIeNcs OCIEA0BATENbHOCTH, CBSA3aHHbIE C HEPABEHCTBAMH.

13. Beckoneuno mainele 1 OECKOHEYHO OOJIBIIIHE ITOCIEA0BATEILHOCTH, X CBOHCTBA.

14. HpI/IHL[I/IH CXOJMMOCTH MOHOTOHHOM IIOCIIEA0BATEIILHOCTH.



15.  IlpuHiuun craruBaroumxcs oTpe3kos. Yucio e.

16.  IloamocienoBaTeNbHOCTH U YACTUYHBIE IPEEIIbl YUCIOBOM MOCIEI0BATEIHOCTH.
Jlemma bonpuano-Beliepmrpacca.

17.  ®ynnamenranbHas nocienosarenbHocTs. Kpurepuit Komm cxoaumocTu nocienosa-
TEJILHOCTH.

18.  Ompenenenue npexena ¢pyHkuuu B Touke. Onpenenenue npeaena no Komm u no
['eiiHe, 2KBUBANICHTHOCTH onpeneicHuid. [Ipenen pyHkimnu Ha 6ECKOHEYHOCTH.

19.  beckonedHo Manbie (DYHKITUH, MX CBOKCTBA.

20.  beckoneuno 6onbmme ¢pynkuun. OO1iee onpeaeneHue npeuena GyHKIuu.

21.  OOuwme cBoiicTBa npeaena GyHKIUN: €JUHCTBEHHOCTb, JOKaJIbHAs OTPAHUYEHHOCTb.
22.  CoiicTBa npezena pyHKINH, CBA3aHHBIEC C ApU(PMETHIECKUMU OTEPALIUSIMH.

23.  CsoiicTBa npezena pyHKLIUH, CBA3aHHBIE C HEPABEHCTBAMH.

24.  Tlpexen KOMIO3UIMH (PYHKITHA.

25. OnnocroponHue npeensl. [Ipeaen MOHOTOHHON (QYHKIIHH.

26.  CpaBHeHue QyHKIUH, SKBUBaJICHTHBIC GyHKINU. KpuTepuil S5KBUBaJICHTHOCTH (YHK-
UH.

27.  OmnpexneneHue HEMPEPHIBHOCTH (HYHKIMK B TOUKe. To4kH pa3peiBa pyHkuuu. Kinaccu-
(buKanus ToueK pa3pbiBa.

28.  CoiicTBa (h)yHKIHH, HETIPEPHIBHBIX B TOUKE (JIOKAJIbHAS! OTPaHUYEHHOCTh, yCTOWYH-

BOCTb 3HAaKa, HEIIPEPHIBHOCTb CYMMBI, IPOU3BEIEHHs U YacTHOroO ¢yHKUui). HenpepbIBHOCTD
OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHH.

29.  HempepsIBHOCTH cOXkHOM (yHkuy. HenpepssrocTs Gynkmmu X, X >0

30. Teopema bonbano-Komm (0 npomexyTouHOM 3HaY€HUHU HENIPEPHIBHOM HA CErMEHTE
¢yskun). CneacTBre TEOPEMBI.

31.  Ilepsas Teopema Beiieprpacca (06 OrpaHH4eHHOCTH HETIPEPHIBHOM Ha CErMEHTE
GyHKIUN).

32.  Bropas teopema BeiiepiTpacca (0 JOCTH)KEHUH HEPEPHIBHON Ha CerMeHTe (DyHKIIMU
AKCTPEMAJIbHBIX 3HAYEHUH ).

33. IlepBblii 3aMeyaTeNbHbBIN MPEAEH U €0 CIEACTBUS.

34. Bropoii 3ameuarensHbiii npenen. CiecTBUs BTOPOTo 3aMeUaTeNIbHOTO Ipe/esia

35. Teopema cymecTBOBaHUS M HENPEPBIBHOCTH 00paTHOH pyHKIMK. [ToHsATHE paBHO-

MepHoU HenpepriBHOCTH PyHKIMU. Teopema Kantopa. Kputepuit Komu cymecrBoBanus Ko-
HEYHOro npejena GyHKIUH.

36.  YcuoBue nuddepennupyeMmocty GyHKInU. CBSA3b MEKAY HETIPEPHIBHOCTHIO U AU (]-
(bepeHInpyeMOCTbIO QYHKITUH.

37.  IlpomsBoanas ¢pyHkuuu. OJHOCTOPOHHHE U OECKOHEUHBIE TPOU3BOIHBIE.

38. CBs13b MEX]ly CYIIECTBOBaHUEM MPOU3BOAHON U MU PepeHIpyeMOCThI0 (PYHKINH.

39.  IIpaBuna quddepeHpoBaHus CyMMbI, pa3HOCTH, IPOU3BEICHHS U YaCTHOTO (PYHK-
100508

40.  TaOnuua npou3BOJHBIX OCHOBHBIX 3JI€MEHTApHBIX (QYHKIMH (BBIBOA (hOpMYI).

41.  VYpaBHeHHus KacaTelbHON U HOpMaJd K KpuBOil. CKOPOCThH MPSIMOJIMHENHOIO JBUXKE-

HUSL.

42.  Tlonsarue nuddepenimana. Ero reomerpudeckuii 1 GU3NIECKUN CMBICIT.

43.  IIpousBopaHas oOpaTHON (YHKIUH, QYHKIIMH, 33JAHHON HESIBHO U IMTapaMETPUUYECKH.

44, [TpousBoanas cioxuoi ¢pyakuun. MaBapuanTHocTh hopmel | muddepennmana.

45.  IIpousBoanbie U nuddepeHranbl BEICIINX TOPSIKOB; N-ble IPOU3BOIHbIEC (PYHKIIUIL:

n X a1
x",a" sinx,cosx, y=log, x, (L1+x)*.
46.  IuddepeHnnanpl BBICIIAX MOPSIKOB OT CIOXKHBIX GyHKINH. «Hapymienne» nHBapu-
aHTHOH (popMbI TU(PepeHIaIoB BEICIINX HOPSIKOB IMPU HETMHEHHOW 3aMeHe NepeMeHHOI
47. Teopema Pepma, €€ reoOMETPUIECKUI CMBICIL.
48. Teopema Jlarpanxa, Pois, uX reoMeTpu4ecKuil CMBICIL.



49. Teopema Koum. ITpasusio Jlonurans packpeitust Heonpeaenennocreii Buga 0/0u oo/ oo,

50. PackppiTus HeonpeneIeHHOCTEN BUIOB 00-00, Ox oo, 100, ooo, OO.
51.  ®opwmyna Teinopa ¢pyHKIMH ¢ OCTAaTOUHBIM WieHOM B popme [leano u B popme Jla-
rpaHxa.
52.  Paznoxenue no ¢popmyne Maxnopena QyHKIuit

a¥, sinx, cosx, y=Inl+x), (1+x),
53.  YcnoBus MOCTOSIHCTBA U MOHOTOHHOCTH (DYHKITHH.
o4, JlokanbHbIH SkcTpeMyM (yHKIMU. HeoOXoauMoe 1 TOCTaTOYHBIC YCIIOBUS DKCTPEMY-
Ma.
55.  Hampasnenue Boinykioctu rpaduka Gpyakmun. JloctaTouHOe YCIOBUE BBHITYKIOCTH
rpaduka QyHKIUH.
56. Touku nepernda rpaduka Gyakuun. Heo0xoammoe u T0CTaTOYHOE YCIOBHS TOYEK
neperuoa.
S7. DKcTpeManbHbIe 3HaYeHUs (YHKIUU Ha OTpe3ke. AcuMNITOTH rpaduka. [ToaHas cxe-
Ma HcclieioBaHus (PYHKIMU U IOCTpOEHUE ee rpaduka.
58.  IlomsTue nepBooOpa3HOIi, €€ CBOMCTBA.
59.  Onpenenenve HEONPEAETECHHOIO HHTETPalia, OCHOBHBIE CBOICTBA.
60.  TaOnmua HeonpeAeIeHHBIX HHTETPATIOB OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIUH.
61. Meroa 3aMeHbI IEPEMEHHON U UHTETPUPOBAHUS 110 YACTSAM B HEONPEACICHHOM UHTE-
rpaie.
62.  Ilpoctbie 1poOu U X UHTETrpUpoBaHue. Pa3noxeHne paioHanbHON (GYHKIIMH Ha
npocteie podu. IHTerprpoBanne paroHAIBHBIX (YHKITHA.
63.  HHTrerpupoBaHHe UPPALNOHAIBHBIX (YHKIHH.
64.  HuterpupoBaHue BBHIPAXECHUH, COIEPKAIINX TPUTOHOMETPHYECKHE ()YHKIIHH.
65.  3agauu, npuBOAsIIKE K MOHITHIO ONPeIeJIeHHOro HHTerpana. [lnomans KpuBoIuHEH-
HOM TpaIenuH.
66.  Omnpenenenue unrerpana Pumana. HeoOxonumoe ycnoBue uHTerpupyemocts. ['eo-
METPUYECKUI CMBICI ONPEeICHHOTO HHTErpaa.
67.  Mepa XKopnana. M3mepumbie mHOXkecTBa. CymMmsbl JapOy u Ux cBoiicTBa.
68.  Kpurepuii unterpupyemocts no Pumany. Knaccel uHTerprpyeMbIx GyHKINHN.

69. CaolicTBa onpeAeNEHHOTO HHTETPalla, BEIpA)KEHHBIE PAaBEHCTBAMH.

70. CsoiicTBa onpeaenéHHOr0 UHTETpaja, BHIpaKeHHbIE HEpaBeHCTBAMU. TeopeMa o cpeli-
HEM 3HAYCHHU.

71. TlpuOmmKeHHOE BBIYMCICHHE ONpPEICICHHBIX HHTETPAIOB.

72.  HuTterpan ¢ mepeMeHHBIM BepXHUM mpenenom. Popmyna Hetotona-Jleitoaunma.

73.  Meron 3aMeHBbl IEPEMEHHOM U MHTEIPUPOBAHMS IO YACTSAM B ONPEAETICHHOM HHTe-
rpae.

74.  TloHsATHe JUIMHBI IYTU KPUBOW. BrIparkeHre ATUHBI 1yTH HHTETPAJIOM.

75.  TloHsaTue muomaayu miockoi purypsl. BeipaxkeHue miomaan UHTErpaIoM.

76.  IlonsaTHe oObemMa MpOCTpaHCTBEHHOW 00nacTH. Bruncienue oobema Tena ¢ moMoIbio

nornepevHbIx cedeHnii. O0beM Telna BpallleHus. Beruncnenue miomanei noBepxHocTel Bpa-
LICHHUS.

77.  llpunoxeHue onpeseleHHOro HHTerpaia K 3ajayaM (pU3uKu.

78. HecoGcTBeHHbIE HHTErpabl C 0ECKOHEUYHBIMH MpeJieiaMi OT HEOTPAaHUUEHHBIX (YHK-
nuii. CBOMCTBA U BEIUHCIICHUE.

79. [Tpu3Haku CXOJMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

2 cemectp (OIIK-2)
TToHATHE N-MEPHOTO eBKITHI0BA pocTpancTa R . ITpumeps! MEOKECTB R

n
[MocnenoBarensHocTh B R 1 ee mpexer.
BemecTBeHHast yHKIMH IBYX NEPEMEHHBIX U €€ rpaduK, TUHUU YPOBHSL.
JIBonHbIe npenensl. [I0BTOpHBIE Ipeneibl, YCIOBUSA UX PABEHCTBA.

el NS s



5 [Ipenen pyHKIMH MHOTUX TIEPEMEHHBIX.

6. HenpeppiBHOCTH (DYHKIIUM MHOTHX IIEPEMEHHBIX, CBOMCTBA.

7 YacTtHble MPOU3BOIHBIC U YacTHEIE MU depeHmansl GyHKINT MHOTUX IEPEMEHHBIX.
8 JuddepenuupyemMocth GyHKIIMH MHOTHX NiepeMeHHbIX. [lomnbii quddepenimar.
['eomeTpryecKuii CMBICT YaCTHOW MPOU3BOIHON U TOTHOTO quddepeHmmana.

9. Heo6xomumoe u noctaTounoe yciaoBus 1udpepeHInpyeMOCTH.

10.  IIpousBojaHas ClIOXHOU (HYYHKIIUU, HHBAPUAHTHOCTEH ()OPMBI repBoro nuddepeHima-
na.

11.  IlpowusBoxHas 1o HampaBieHUIO. 'pagueHT.

12.  IlpowusBoaHble U qudQepeHnanbl BHICIINX TOPAAKOB. Y CIOBUS PABEHCTBA BTOPHIX
IIPOU3BO/IHBIX.

13. ®opmymna Teinmopa GyHKIIMH MHOTHX TIEPEMEHHBIX.

14.  JloxayibHBIN SKCTpeMyM (YHKIIMU MHOTHX repeMeHHbIX. HeoOxonumoe ycioBue 3Kc-
TpeMyMa.

15.  Kpurepuii CunbBecTpa 3HaKOONPEACICHHOCTH KBaApaTUIHOM (hopMel. JlocTaTouHbIe
YCIIOBUS JIOKJIbHOI'O 3KCTPEMYMA.

16.  JloxkanpHBI SKCTpeMyM (YHKIMH IBYX IepeMeHHbIX. HeoOxoammoe u JocTaTtouHoe
YCIIOBUS SKCTpEMyMa.

17.  BbluncieHue nNpou3BOAHBIX HEABHO 3aaHHbIX QpyHKUMN. [loHaTHE 00 yCIOBHOM 3KC-
Tpemyme. Meton Jlarpanka HaX0XAE€HUS YCIIOBHOT'O SKCTpEMyMa.

18.  HawmOonplee u HaMMEHbIIEE 3HAYCHUST PYHKIIMU Ha KOMITAKTe.

19.  3apaum, npuBOASIIME K IOHATUIO ABOMHOIO MHTErpaa.

20.  Omnpenenenue ABOMHOTO MHTErpayia. Y CJIOBHUS CYIIECTBOBAHUS ABOMHOTO HHTETpaa.
21. CBoiicTBa IBOMHBIX MHTETPAJIOB.

22. CBezieHne IBOMHOIO UHTETPaJia K IOBTOPHOMY B ClTydae MPsSIMOYTOJIbHOM 00JIaCcTH.
23.  CaeneHue ABOMHOIO MHTErpajia K IOBTOPHOMY B CiIydae KpUBOJIHMHEHHON 00JI1acTH.
24.  DreMeHT IUIOUIay B KPUBOJIMHEHHBIX KOOpIMHATAX. 3aMeHa IIEPEeMEHHBIX B TBOMHOM
uHTterpaie. [loisipHble KOOpIUHATEI.

25. TpoiiHble UHTETpalbl ¥ UX BBIYMCIECHUE. 3aMEHA IEPEMEHHBIX B TPOMHOM MHTErpase.
26.  IlpuMmeHeHME KPAaTHBIX MHTETPaJIOB K PELICHUIO FEOMETPUUECKUX U (PU3UUECKUX 3a-
Jad.

217. ITonstue rmankon kpuBoi. KpuBonmHeiHbIe HHTETpalIbl 1- pona, MX CBOICTBa, Ieo-
METPUYECKUI CMBICIL.

28. OpueHnTupoBaHHbIe KpuBble. KpUBOIMHEIHBIE HHTETPANIBI 2- pOJIA, UX CBOMCTBa. Pa-
00Ta CUII0BOTO MOJIS.

29. CBs13b MeX/1y KpUBOJIMHEHHBIMU UHTETpaiaMu 1-ro u 2-ro poaa. CriocoObl cBeeHUs
KPUBOJIMHENHBIX MHTETPAJIOB K OINPEIEIEHHBIM HHTETPAJIaM.

30.  ®opmyna ['puna. Beruncnenue miomaay ¢ TOMOILIbI0 KPUBOJIMHEHHBIX HHTETPAJIOB.
31.  YcioBus HE3aBHCUMOCTH KPUBOJIMHEHHOTO HHTETpaja 2-ro poaa OT IyTH HHTETPUpPO-

BaHus. Ciyyaii nonHoro auddepennnana. [leppoodpazHast U1 MOJBIHTETPAILHOTO BBIpaXKe-

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

32.  Ilonsartue riaakoil moBepxHocTu. BekTopHO-Iapamerpuueckas Gpopma 3aganus mo-
BepxHOCTH. KacarenbHas INIOCKOCTh 1 HOPMaJIb K IIOBEPXHOCTH. [110111a,16 TOBEPXHOCTH.

33.  IloBepxHOCTHBIE HHTETpabI |-T0 posa U UX CBOMCTBA.

34. JIBycTopoHHUE nMOBepXHOCTH. OpHEeHTalMs TOBEPXHOCTH U BbIOOp cTopoHbl. Harpas-
JSOIIHAE KOCUHYChI HOPpMAaJIH.

35. [ToBepXHOCTHBIE MHTETPAJIBI 2-TO POJA U UX CBOWCTBA.

36.  CnocoObl cBeIeHHSI TOBEPXHOCTHBIX MHTETPAJIOB K IBOMHBIM HHTETPAJIaM.

37. Porop, nuseprenuus, mupkynsuus. @opmynsl Ctokca n Octporpanckoro-Iayccea,
BEKTOpHAs 3aIUCh. Y CIIOBHS MOTEHIIMAIIBHOCTU BEKTOPHOTO I10JI B IPOCTPAHCTBE.

38.  OmpeneneHrie YUCIOBOTO psia, CyMMBI psiga. HeoOxoanMoe yciaoBrue CXOIMMOCTH

psaAaa. CBoiicTBa CXOOAIIUXCA PSAA0B.



39. Psanel ¢ HeoTpunatensHbIMU wieHaMu. Kpurepuii cxonumoctu. IlpusHaku cxogumo-
ctu (cpaBHeHwus, Jlamambepa, Komm).

40.  WuTerpanbHbIi npu3HaK cX0AUMOCTH. OO0OIICHHBIH TAPMOHUYECKUN PSAJT U €r0 CXO-
JUMOCTb.

41. 3HaKomepeMeHHbIE PsiJibl. AOCOTIOTHO U YCIOBHO cXojsmuecs psaabl. [Ipusnak JIei6-
HUIIA.

42.  Tlonarue QpyHKIMOHANBHOTO psina. PaBHomMepHas cxomumocTts. [Ipusnak Betiep-
HITpacca paBHOMEPHOH CXOJIUMOCTH.

43. Crenennsie psnsl. Teopema AGensi. IHTepBan U paguyc CXOIUMOCTH CTEIIEHHOTO Psi-
na.

44,  TlounenHoeuHTerpupoBanue u AudQepeHInpoBaHNEe CTETIEHHBIX PSAIOB.

45, Psinpr Teitnopa u Maxkiopena. CtereHHbIe psiibl OCHOBHBIX JIEMEHTAPHBIX PYHK-

uiil. Mcnonp3oBanue pasnoxenus GyHKuuu B pan Teiiopaais npuOImKEHHBIX BRIYACICHUH.
46. Psinpt @ypre. YcnoBus npencraBUMoct GyHKIUHE psiioM Dypee.

47. Paznoxenue B pag @ypre Heneproandeckol GyHKINH, 3aJaHHOH B TPOU3BOJIEHOM
IIPOMEXKYTKE.
48. Paznoxenne ¢pynkuuii B psg @ypbe 1o CHHYCaM HITH 110 KOCHHYCaM.

OrneHOYHbIE CPECTBA ISl MHBAJIUIOB | JIUII C OTPAaHMYEHHBIMHA BO3MOKHOCTSIMH 3/10pPO-
Bbsl BBIOMPAIOTCS C yYETOM MX MHJIUBUAYAIbHBIX ICUXO(PU3NUIECKUX OCOOCHHOCTEH.

— TIpU HEOOXOMMOCTH UHBAJIUAAM U JIUIAM C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI
IPEOCTABIIACTCS JOIIOJHUTEIBbHOE BpEeMs /7Sl TIOATOTOBKU OTBETA Ha SK3aMEHE;

— TIPY MIPOBEJICHUHN TPOLIECAYPHI OLICHUBAHUS PE3YJIbTaTOB 00yUeHHS MHBAINIOB U JIUI] C
OrpaHUYEHHBIMU BO3MOXKHOCTSMU 37J0POBbs IIPEAYCMATPUBAETCS UCIIOJIb30BaHUE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYaTbHBIMH OCOOCHHOCTSIMHU;

— IpU HEOOXOJMMOCTH JJIs1 O0YHAIOLIUXCSl C OTPAHUYEHHBIMH BO3MOYKHOCTSIMU 3/10pOBbsI U
WHBAIMOB IPOIIEypa OIICHUBAHUS PE3yIbTaTOB O0OYUYCHHUS IO AUCIUILIMHE MOKET ITPOBOIUTh-
Csl B HECKOJIBKO 3TaIlOB.

[Iponierypa orieHUBaHUS PE3yabTaTOB O0YUYCHUSI MHBAIUIOB U JIUI] C OTPAaHUYCHHBIMHU
BO3MOKHOCTSIMH 3/I0POBbsI 10 TUCLUIUIMHE (MOIYJII0) IPEyCMaTPUBAET NPEAOCTABICHUE UH-
dopmanuu B popmax, aganTUPOBAHHBIX K OTPAHUYEHUSIM HUX 3/I0POBBS U BOCTIPUATHS HHPOpPMa-
LIUH:

4.2.2 IipumepHbie 6ui1eThl K dk3ameny (OIIK-2)
ab9d

1920
®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BbICIIET0 00pa30BaHUs
«KybaHckuii rocy1apcTBEHHbI YHUBEPCUTET»
(®I'bOY BO «Ky6I'Y»)
buter Ne 1

(Matemarnueckuii ananus, 03.03.02, cemectp 1, 2019 — 2020 yu. 1.)
1. TIlpoctsie 1poOH U UX UHTErpUpOBaHUe. Pa3znoxeHne palmoHanbHOM QyHKIIMM Ha IPOCTHIE
npobu. NHTerpupoBanne palioHaIbHbBIX (QYHKIUH.
2. Teopema depma, €€ reOMETPHUUECKUI CMBICIT.

3.3amava. Haiitu muddepennman pyuaxmun f (X, y) =In(x+ «[XZ +y?).

3aB. kadenpoit Teopun GyHKIIHHA B.A. Jlazapes



1920
®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIIETO TPO(ECCHOHATTLHOTO 00pa30BaHUS
«KybaHCKuli TocyIapCTBEHHBIN YHUBEPCUTET)
(®I'bOY BO «Ky6I'Y»)
bunet Ne 2

(Maremarnueckuit ananus, 03.03.02, cemectp 2, 2019 — 2020 yu. r.)
1. VYcnoBus HE3aBUCMMOCTH KPUBOJIMHEHHOTO UHTErpasa 2-ro pojia OT IMyTH HHTETPHPO-
BaHMA.
2. Tloustue quddepennmana GyHKIMA MHOTUX IepeMeHHbIX. Ero reomerpuueckuit
CMBICIL.

3. 3amava. Beruuciuth ABOMHON MHTErpas ” (1+ X+ yz)dx, rae o6macts D orpaHuye-
D

Ha JIMHUSIMA Y = X2, X+y=2.
3aB. kadeapoit Teopun HyHKITUI B.A. Jlazapes

5. IlepeyeHb OCHOBHOI M 10NIOJHUTEJIBLHOM y4eOHOM JIUTEPaTypPbl, HE00X0AMMO
JJI5 OCBOCHHS AU CHUIINHBI

5.1 OcHoBHas JiMTepaTypa:

1. Kynpssues JI. JI. Kypc maremaruyeckoro ananu3sa: ydeOHHUK /17151 0aKkanaBpoB : y4eOHUK
JUTSL CTYZICHTOB BY30B, 00yUYarOMIKUXCsI 10 €CTECTBEHHOHAYYHBIM M TEXHUYECKUM HalpaBICHUSIM
u cneuuansHocTaM T. 3 /JI. 1. Kyapssues ; Mock. ¢usuko-TexH. uH-T (I'oc. yH-T) 6-¢ u3. -
Mocksa: FOpaiit, 2012

2. lemunioBuu b.I1. COopHUK 33124 ¥ yIIpa’kHEHUH IO MaTeMaTHYECKOMY aHanu3y. M.:
2009. — 558 c.

3. bepman I'.H.COopHuk 3a7a4 1o Kypcy MaTeMaTHYECKOT0 aHaIN3a : 3aJaYHUK —
Mocksa : Oxomurt, 2015. — 432 ¢

4. Kynpssues JI./1., Kyracos A.Jl., Yexnos B.H., [Ha6ynun M.M. C6opHUK 3a/1a4 11O
MareMatnueckomy aHanu3zy. Tom 1. Ilpenen. HenpepsiBHOCTS. uddepennupyemocts. M.:
®dusmataur, 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.U., [Ha6ynun M.M. C6opHUK 3a/1a4 11O
MaTematuueckomy aHanusy. Tom 2. UnTterpansl. Psaasl. M.: @uzmarnur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2227).

5.2 JlonosiHMTe/ILHAS JIUTEPATYpA!

6. Kynpsisues JI./I., Kyracos A./l., Uexnos B.1., Ilabyann M.U. CoopHHK 33124 IO
MaTeMaTuyeckoMy aHanu3zy. Tom 3. DyHKIHU HECKOJIbKUX NepeMeHHbIX. M.: @u3MaTiur,
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 aHANK3a: YUeOHUK; B 2 4. M.,
2006. 4. I. —464c., Y. Il. — 646c.

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

9. Spemenko JI.A., ITonGepeskuna A.M. KpuBonuHeiiHbIe 1 TOBEpXHOCTHBIE HHTETPa-
ne1. YuebHoe nmocobue. Kpacnonap: Kybanckuii roc. yH-T., 2012.-109 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

Jl1sg ocBOEHMS AMCLUMILIMHBI MHBAJIUAAMU U JUIAMHM C OIPaHUYEHHBIMU BO3MOXKHOCTSIMU
3I0pOBbsSl MMEIOTCSl M3JAaHUS B IEKTPOHHOM BHUJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«Jlanp» n «Opaii».

5.3 Ilepuoauueckue U3TaAHUA: He NPEOYCMOMPEHbL

6. Ilepeyenn pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTEp-
HeT», HE00XOIUMBbIX JIJISl 0CBOEHUSI TUCIHUILIHHBI

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 1Jisd Oﬁy‘lalOHI]/IXCﬂ 0 OCBOCHMIO JTUCHUIIJIMHbI
(MmomyJs).

JU1 KOHTPOJIsI OCBOEHUS Kypca U IMOATNOTOBKH K 3K3aMEHY CTYACHTaM IpesiaraeTcs Bbl-
MOJTHEHUE 8-MH KOHTPOJBHBIX paboT,rpadMK KOTOPHIX C YKa3aHHUEM TeM MPUBOAMTCS B IIAaHAX
CEeMMHAPCKHX 3aHATHN TI0 MATEMaTHYECKOMY aHAJIU3Y.

B nepBom cemecTpe miuaHupyeTcs MPOBEeHNE KOJUIOKBUYMA C LIEJIbI0 aJalTalluy CTyICH-
TOB K YPOBHIO TpeOOBaHUH, IPEABABISIEMBIX K HUIM Ha 9K3aMEHe, U K (hopMe MPOBEICHHS IK3a-
MEHa.

[Tpenyaraercst Tak)ke BHIIOJHEHNE TUIIOBBIX MHAMBUAYAIBHBIX 33/1aHUH Ul CAMOCTOS-
TeJIbHOM paboThl o TemaM: «IlocTpoenue 3cku3oB rpadukos pynkuuid. I[lpeaen nocnenona-
TesibHOCTIY, «IIpenen u HerpepbIBHOCTh GyHKUIUNY, «uddepenipoBanne GyHKIUN OAHOM
nepeMeHHoiy, «HTerpupoBanne GQyHKIUN OJHON IEPEMEHHON .

Bo BTOpom cemectpe — o Temam: «Jluddeperunnpoanue GyHKINIH MHOTUX IEpeMeH-
HBIX», «KpaTHbIC HHTETPAIBI U UX IPUIIOKEHUS », «KPUBOIMHEHWHBIEC ¥ TOBEPXHOCTHBIE HHTE-
rpanbly, «Psapny. MHIWBUyanbHbIE 3aJaHNS BBITIOIHSIOTCS B OT/ACIBHOMN TETPaay U TPOBEps-
IOTCS TIPETIOAaBaTENIeM C BEHIOOPOYHON 3alIUTON (THUIIOBBIC MHAWBUAYAIbHBIC 3aJaHUS JIaHBI
npunoxenuu k PJIIT).

| cemecTp

HaumenoBanue Tem CpokH BBITTOJIHEHHS

[Toctpoenue scku3oB rpadukoB GyHkuuii. [Ipenen nocnenosa- 3-s1 HEenenst
TEJIIbHOCTH.

[Ipenen u HempepbIBHOCTH (DYHKIUH. 7-1 Hepnens

JuddepenunpoBanue GpyHKIUI 01HOM EepeMeHHOMH. 12-s1 Henens

WuTterpupoBanue GyHKIMA 01HON EpeMEHHOMN 17-1 nenens

Il cemecTp

HaumenoBanue Tem CpoKH BBITTOJTHEHHS

JuddepenumpoBanue GyHKIUH MHOTUX TEPEMEHHBIX. 4-s1 Henens

KpatHbie HHTETpaibl U UX MPUIIOKESHHUS 8-s1 Henens

KpuBosnHeliHble 1 TOBEPXHOCTHBIE UHTETPAIBL. . 12-s1 Henens

Psanpr. 17-a uenens

B  ocBoeHMM = IMCUMIUIMHBI  HWHBAJIMJAMHM U JIMOAMH C  OCPaHUYEHHBIMHU
BO3MOKHOCTSIMU3IOPOBBSI  OOJIBIIIOE 3HAYEHWE WMEET WHIAWBUIyalbHas Yy4yeOHas pabota
(KOHCYNBTALMN) — JOTOJIHUTEIBHOE PA3bSICHEHNE Y4EOHOTO MaTepuraa.

NunuBunyanpHble KOHCYJABTAIlMA 1O TPEAMETY SBISIOTCS BaXKHBIM  (pakTOpoM,
CIIOCOOCTBYIONTUMHU  WHIUBUIyaTH3allMd OOY4YeHHS U YCTAaHOBIEHHIO BOCIHUTATEILHOTO
KOHTaKTa MEXIYIPENoiaBaTelieM U OOYJarOIIMMCSI WHBAIUIOM WJIH JIMIIOM C OTPaHHYCHHBIMU
BO3MOXHOCTSIMHU3/I0POBBS.



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

8. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOT M, HCIOJIb3YEeMbIX IIPH OCYLIECTBJICHUHU

00pa30BaTeJbHOI0 NMPOLECcca MO AUCHUILINHE (MPU HE0OX0AMMOCTH)

He npedycMompeHbvl

8.1 IlepeyeHb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecredeHUust

He npedycMompeHnbvl

8.2 llepeyenb He0OXOAUMBIX HH(OPMANUOHHBIX CIIPABOYHBIX CHCTEM

He NpedycMompeHbvl

8.3 Ilepeuenb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM:
1. CripaBouno-nipaBoBas crcrema «Koncynsrant [Tiroc» (http://www.consultant.ru)
2. DnexTponHas 6ubnmoreunas cucrema LIBRARY .RU (http://www.elibrary.ru)/

9. MaTepuajabHO-TeXHUUYECKasi 0a3a, He0OXoUMAasi /1JIsl OCYLIeCTBIEHHS 00pa3oBa-

TeJAbHOrOnmponecca mo TMCUMIJIAHHE

No B paor MarepuanbHO-TeXHUYECKOe 00ecreyeHNe AUCIUILINHBI
(MoyJsl) M OCHAIIEHHOCTD
1. JlekiimonHsble 3aHATUS | JIGKUMOHHAS ayAUTOpHUs, U POBENCHUS JIEKIIMOHHBIX
3aHATUI, UHTEpaKTUBHAS JOCKA
2. Cemunapckue 3aHATUs | YueOHbIe ayAUTOPUU JUIS MPOBEACHUS U CEMHUHApPCKUX
3aHSATHUI, UHTEpaKTUBHAs JOCKa
3. JlabopaTtopHbie 3aHs- | PabouuM miaHOM HE MPEAYCMOTPEHBI.
THS
4. KypcoBoe mnpoektupo- | Pabouum niaHoM He MPEAyCMOTPEHBI.
BaHUE
5. I'pynnoBeie (MHAMBU- | YueOHas ayIUTOPHS, OCHAIIEHHAs WHTEPAKTUBHOM TOC-
nyalibHbIE) KOHCYJIbTa- | KOU
005051
6. Texymuii  KOHTpoJIb, | YueOHast ayquTOpHUsl, OCHAILEHHAs WHTEPAaKTUBHOW JOC-
MIPOMEXYTOUYHAsl aTTe- | KOu
cTanus
7. CamocrositenbHas pa- | KaOuHer [uist caMOCTOSTETbHONH paOOThI, OCHALICHHBIN
6ota KOMIIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO IOIKIIOYE-
HUS K ceTh «IHTepHET», MPOrpaMMoOil SKPaHHOTO YBEJIHU-
YeHUs1 U 00eCleueHHBIH JOCTYIIOM B 3JEKTPOHHYIO HMH-
(dhopmMaImoHHO-00pa30BaTEIbHYIO Cpey YHUBEPCUTETA.



http://www.consultant.ru/
http://www.elibrary.ru)/

