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1 ]_le.]'ll/l H 3aJa4Y1 U3YYCHUSA TUCHUIIJINHBI

MaremaTrueckuil aHAIU3 SIBISIETCS 0a30BOM y4eOHOUW TUCIUIUIMHON, LEIsIMHA U 3a]1a-
YaMH KOTOPOM SIBJISETCS TEOPETUUECKOE U MPAKTUYECKOE OCBOEHUE CTYIEHTAMU MaTeMaTH4e-
CKUX METOJIOB, HEOOXOIUMBIX MPU U3YYCHUH OOIIMX U CHEIHUATBHBIX Y4EOHBIX TUCIHUILIMH
Pa3IM4HOTO COAECPKAHUS.

B npupozie 1 TeXHUKE BCIONY BCTPEUYAIOTCS JIBUKEHHUSI, IIPOLIECCHI, KOTOPBIE OIKMCHIBA-
I0TCS1 QYHKIMSAMU. 3aKOHBI SIBIICHUH IPUPO/IBI TAKKe 0OBIYHO ONUCHIBatOTCS QyHKIMSIMHU. OT-
ctofa 00BEKTHBHAS BAYKHOCTh MATEMAaTHUECKOT0 aHAIN3a KaK CPEJCTBA N3YUEHUS (DYHKITHIA.

MaremaTnyeckuil aHaju3 3TO YaCTh MaTEMATUKHU, B KOTOPOU METOAAMM IIPENIEIOB U3Y-
qatorcst QpyHKIH. OCHOBY MaTeMaTHYECKOTO aHAJIM3a COCTABISET TEOPHUs JCHCTBUTEIBHOTO
yucia, TEOpHsl MpesiesioB, Teopusl psAaoB, AU depeHInalbHOEe U UHTETPalbHOE UCUUCIICHUE
JUIS BEIIECTBEHHBIX (DYHKIIMI OJHOM BEUIECTBEHHOW MEPEMEHHON M MX HEMOCPE/ICTBEHHbIC
IIPUIIOKEHUS.

B pesynbrate panpHeimero pazsuTts JudQepeHInaIbHOr0 U UHTETPAIbHOTO UCUHUC-
JeHUs QYHKLIUHU OJHOW NMEepEeMEHHON M 0000ILEHHs BCTPEUAIOUXCS B HEM MOHATHH MOsBU-
JIMCh TaKHME Pa3/iesibl MATEMATUYECKOT0 aHAIIN3a KaK Ju(epeHInaIbHOe U HHTETPATbHOE HC-
yuciaeHne QyHKIMM HECKOJIBKUX NEpEMEHHbIX. B nuciumiumte u3y4arorcs Takke Hernocpe-
CTBEHHBIC MPIJIOKEHHS TU(PHEPEHIINATFHOTO U HHTEIPAIBHOTO UCYHUCIICHHUS, TAKHE KaK TEO-
pHsI SKCTPEMYMOB, TEOPHS HEABHBIX QYHKLUH, psiibl Dypbe.

1.1 deab aucuMnInMHbI— U3y4EHUE TEOPETUUECKUX OCHOB MaTEMATUYECKOT0 aHalIn3a,
OCBOCHME METO/I0B Hcciel0BaHus (YHKIMN U (OPMUPOBAHUE Y CTYICHTOB HABBIKOB KOPPEKT-
HOTO HCII0JIb30BAHUS MAaTEMATUYECKUX (POPMYI U METOZOB BBIUMCIIEHMSI, CIOCOOHOCTH MpUMe-
HSATB NIOJyYEHHBIE 3HAHUSA Ul IPAKTUYECKOTO UCIIOJIb30BAaHUS MAaTEMAaTUYECKUX METO/IOB IIPU
aHaJM3e M PeleHNH TPOoeCcCHOHATBHBIX 3aa4.

1.2 3aga4y AUCHUILIMHBI.

Baxwneiimeii 3agaueit moaroroBku 6akanaspa Ha T yHuBepcurera siBisiercst popmu-
pPOBaHHUE y CTYJIEHTOB BBICOKUX NPO(PECCHOHATIBHBIX KaueCTB. 3HAUUTENbHAs POJIb IIPH 3TOM
OTBOJUTCS] MATEMAaTUYECKUM JTUCHHUIIIMHAM.

OpraHuyecky cBA3aTh U3yYEHHE MaTeMaTHUECKOT0 aHAJIM3a C MMPOX0XKIEHUEM (DPU3HUKO-
TEXHUUYECKUX JUCUUIUIMH TOMOTal0T MEKIIPEIMETHBIE CBSI3U, KOTOPBIE B IIpoIiecce 00yUeHH-
SHE00XO0AUMO PACIIUPATE U YIIyOJIATh.

OCHOBHBIMHU B Kypce€ MaTeMaTHYECKOr0 aHaJIW3a SIBJSIOTCS MOHSATUS BEIECTBEHHOTO
quciIa, MHOXKECTBA, (DYHKIMH, Mpesiena, MPOU3BOAHOM, HHTerpana. be3 3Tux noHatuil Obliam
OBl HEBO3MOXHBI MHOTHE PAacUeThl B COBPEMEHHOM (u3uke, Mexanuke u T.1n.IloaTomy HeoO-
XOJJMMO 3HaTh (PU3MUYECKYIO CYLTHOCTh (PYHAAMEHTAIbHBIX MOHATUH, TEOPETHUECKUE OCHOBBI
ATUX MOHATUHN, 3aKOHBI M METOJIbl MAaTEMaTHUYECKOI0 aHAJIN3a U CIOCOObI UX MPUMEHEHUS B
¢bu3nUecKnx JUCUUIUIMHAX U APYTUX 00JIACTIX 3HAHUH.

[ToaToMy HOTKHOE BHUMaHHE CIEYeT YAEISATh OBIAJACHUIO CTyIEHTaMH METOIaMHU HC-
CJIEIOBaHMs U PELIECHUs MPUKIAIHBIX 3a/1ad, IPEANOoIaraloluX IpeJBapuTEIbHyI0 MaTeMa-
TU3auuio cutyauu. Takas paboTa moOyKJaeT CTyACHTOB K aHalIM3y 3HAaHUN Kypca MaTema-
TUYECKOT0 aHaIM3a, (PU3UKU, aHATUTUIECKOH TeOMEeTpUH U JIp., K TIOUCKY COOTBETCTBYIOILIUX
TUIOTE3, MO3BOJISIONIMX O0BEANHSITH 3TU 3HAHUS, YIUT YMEHHUIO IEPEBOJUTH yCIOBHE PU3U-
YeCKOW 3a/ladyl Ha MaTEMaTHYECKUN A3BIK U MTOJIyYE€HHBIE PE3YJIbTaThl HHTEPIIPETUPOBATH HA
SI3BIKE UCXOIHOU 3aJa4u.

OO0umMH 3aayaMy AUCHUIUIMHBI SBISIOTCS 00y4YeHUE CTYJCHTOB OCHOBHBIM MaTeMa-
TUYECKUM METOJaM, HEOOXOAUMBIM JJIi MOJAEIUPOBAHUS PEaIbHBIX MPOLECCOB U SIBICHUU.
DopMHUPOBaHUE Y CTYACHTOB CIIOCOOHOCTH MPUMEHATH MOTy4YEHHbIE 3HAHUS K IOCTPOCHUIO U
aHAJIN3Yy MaTEeMAaTUYECKUX MOJeNIel pa3InYHbIX MTPOLIECCOB MPHU MOUCKE ONTUMAIbHBIX pellie-
HUH U BBIOOpE HAMITYYIIMX CIIOCOOOB peaan3alii 3TUX PEeLICHHH.



dopMupoBaHUEe y CTyIEHTa (PyHIaMEHTAIbHbBIX OHATHHA U 3HAHUM:

e (HopMUPOBAHHE 3HAHWUN O NEHCTBUTENBHBIX YHCIAX U ONEPALUIX C ICHCTBUTEIb-
HBIMU YHCJIAMU;

e popmupoBaHuEe 3HAHUI O CBOICTBAaX MpPENENOB IMOCIENOBATEILHOCTEH U IPEICIIOB
GYHKIMI OJHON U MHOTHX TiepeMeHHbIX. OBIaIeHuEe METOAaMH BEIYHCIICHUS TIPE/ICIIOB;

e hopmupoBaHUE 3HAHUI O JIOKATBHBIX U TII00AIBHBIX CBONCTBAX HEMPEPHIBHBIX (PYHK-
UHM OJJHOM Y MHOTHX IEPEMEHHBIX;

e (GopMUPOBaHHE 3HAHUH O MPOU3BOAHBIX, MX TCOMETPHYECKOM U (PUINICCKOM
cMmbicie, nuddepeHupyemMbix GYHKIUSAX OAHON U HECKOJIBKUX MEPEMEHHBIX, a TAK)KE HaBbI-
KOB UX NMPUMEHEHHUS K UCCIEIOBAHUIO CBOMCTB (DYHKIIMIA U OTHICKAHUIO WX MPUOIMIKEHHBIX
3HAYCHHI,

e (dopMupoBaHUE 3HAHUN 00 MHTErpUPOBAHUU (YHKIUN OTHOM WU MHOTUX NEpPEMEH-
HBIX, BKJIIOYas OIpEJCICHHbIC, KPUBOJIMHEHHBIC, KPATHBIE U MOBEPXHOCTHBIE MHTErPAJIbI;
OBJIQ/ICHHS] HABBIKAMU UX BBIYHUCIICHUS U IPUMEHEHHUS;

e hopmupoBaHuE IMpeACTaBICHU 00 OCHOBHBIX 3JI€MEHTaX TEOPUU IOJIsI, OBJIAJCHUE
HaBBIKaMU ipuMeHeHus popmyisl ['puna, Crokca u Octporpanckoro-I'aycca;

e hopmupoBaHUE 3HAHUH O YHCIIOBBIX, PYHKIIMOHAIBHBIX M CTEIICHHBIX PsJIaX, YMEHUN
Y HaBBIKOB HCIIOJIb30BAHUS TIpeIcTaBIeHHs PyHKIMI B BUJE psina Teitnopa;

e popmupoBanue 3HaHMi O pAgax Pypbe, HABBHIKOB Pa3NOKEHUS (PYHKIHA B PSAIBI
Dypse.

1.3 MecTo AUCHUILIMHBI B CTPYKTYype 00pa3oBaTe/ibHOH MPOrpaMMbl

Juctumumaa «MaTteMaTHyecKHii aHAJIU3» OTHOCUTCS K 0a30BOI YacTu mpodeccro-
HanbHOTO 1MKIa b1 ns nanpasnenus 03.03.03 Pagno¢pusnka, BISIIONIETOCS CTPYKTYPHBIM
anementoMm OOII BO. lucuuminHa ynTaeTcsl B IEPBOM U BTOPOM CEMECTPaX.

s u3yueHust TucUIUIMHbL « MaTeMaTuyecKuii aHaau3» TpeOyoTCs 3HAHUS U3 Kypca
MaTeMaTUKU CPEJHEN IIKOJbl B 00beMe, BKIIIOYAIOIIEM alredpy, Hauaja aHajau3a, TPUTOHO-
METPUIO, IJIAHUMETPHUIO U CTEPEOMETPHIO.

3HaHUsI, OJyYEHHBIE B ’TOM Kypce, UCIOIb3YIOTCS B QYHKIIMOHATIBLHOM aHaln3e, Jud-
dbepeHnnanbHOW TeOMETPUHM U TOMONOTHH, MU GEepeHIINATbHBIX YPaBHEHUSIX, YPABHEHUSIX
MaTeMaTU4ecKoi (PU3UKHU, TEOPUH YUCEN, METO/IaX ONTUMHU3ALNU, B PUINUECKUX TUCIUILIN-
Hax, TAKUX KaK ONTUKA, TEOPETUUECKass MEXaHUKa Jp.

1.4 IlepedeHnb IVIAHMPYEMBbIX Pe3y1bTATOB 00y4YeHHS MO JUCHHUIINHE, COOTHECEH-
HBIX € IVIAHMPYEMbIMH pe3yJIbTATaAMM 0CBOEHUsI 00pa30BaTeIbHON NPOrpaMMbl

N3yuenne nanHo# yueOHON AUCIUIUIMHBI HAMpaBieHO Ha (GOpMUpOBaHHE y 00ydaro-
mmxcs cnenyromux kommnerenuui OITK-1

Nunexkc| Conepxxanue B pesynbprare nuzydenust yueOHON AUCIUIUIMHBI 00 yJarOIHuecs
II. | KOMIIE- | KOMIIETCHIIUU JIOJIKHBI
TEHUUY (WK €€ YacTH) 3HATh yMEThb BJIAJICTh
OIIK-1 | cnocoOHOCTE | o (yHIaMEHTAIbHBIE | ® BBIABIATH MareMaruue- | *HaBBIKAMM
K OBJAJCHHUIO | MOHSATHS, OCHOBHBIC CKYI0 CYIIHOCTb Mpo0ieM, | KOPPEKTHOTO
0a30BbIMH IIOJIOXKEHUS U IIPUH- BO3HMKAIOIUX B XOJ€ IIPO- | UCIOJIB30Ba-
3HAHUSAMHU B | OHIBI MaTEMaTHye- (eccuoHanbHOM JiesiTeNb- | HAS METO/IOB
00MacTM Ma- | CKOro aHaju3a, MpH- HOCTH, U KOPPEKTHO HC- | MaTeMaTu4ie-
TEMAaTUKU W | KJIaJHbIE aCIEKTHI AUC- | MIOJIB30BaTh IS UX pelle- | CKOro  aHa-
€CTECTBCH- LUTIJINHBI; HHUS  COOTBETCTBYIOIIMH | JIU3a K TIO-
HBIX HAYK, UX | e [IOHATHE JEUCTBU- (I)H3I/IKO-MaTeMaTI/I- 4ye- | CTPOCHUI0 U
UCIIOJIb30BA- | TeJILHOTO YMCJa, CBOM- | CKMI ammapar; aHalau3y Ma-
HUIO B MIPO- | cTBa OMNEpalnuii HajJ | ® MTPOU3BOIUTH apupme- | TEMATHIC-
NEUCTBUTEIbHLIMU TUYECKHUE IEUCTBUS HAJ CKHX  MOJC-




WNunekc| Conepxxanue B pe3ynbrare n3yueHus: yaeOHON AUCHUTIIMHBI 00y4JatONTHeCs

KOMIIe- | KOMITETEHIIU! JTOJIKHBI

TEHLIUH |(UJTK €€ YaCTH) 3HaTh YMETh BIIAJICTh
deccroHanb- | YKCIAMU; NEHCTBUTENBHBIMU YHC- aeit ¢usnye-

HOU JEeATENb-
HOCTH

® OCHOBHbIC MOHATHUS
TOIIOJIOTUM  JICHCTBHU-
TEIbHOW TpsIMOM, N-
MEpPHOI'O0  €BKJIHUA0BA
IIPOCTPAHCTBA,

® [OHATHE (YHKIUH,
KOMIIO3ULIUH (PYHKITUH,
oOpatHOll  (DyHKIHH;
GbyHKIIMY,  3a7aHHOU
napaMeTpu4ecku, He-
SIBHO U YPaBHEHHSMU B
HOJISIPHBIX ~ KOOpJMHA-
Tax; CBOWCTBA (yHK-
LM

e oOIpeaesieHue Ipe-
Jiejia  IOCJe10BaTeNb-
HOCTU U (DYHKIMH, UX
CBOMCTBA; METOJBI
HaXO0XKJCHUs MpeesioB
(G YHKITUY OJTHOM ¥ MHO-
I'MX MIEPEMEHHBIX;

® T[IOHATHE HEIPEPHIB-
HOCTH  (YHKIMH B
TOYKE U HAa MHOKECTBE,
CBOMCTBA  HEIPEPBIB-
HBIX QYHKUIUN OTHOHU U
MHOTHX TIEpEMEHHBIX;
e noHsTUA TUPPepeH-
HUPYEMOCTH (DYyHKIUH,
muddepeHnmana, mpa-
Buia nudpdepeHuupo-
BaHUS,

® TCOMETPUYECKHM U
MEXaHUYECKUH CMBICI
MPOU3BOIHON H  1U(]-
¢depennmana (GyHKIUN
OJIHOM M MHOTHX Tepe-
MEHHBIX;

e ¢opmyny Teilnopa;
pas3oKeHus: OCHOBHBIX
JJIEMEHTapHbIX  (PYHK-
uuit o gopmyne Teii-
J0pa;

® IIOHATHE  DJKCTpe-
MyMa (YHKIIMH OJHOM
U MHOTHX T[epeMeH-

Jamu;

® IIPOU3BOJUTH OIEPaA-
Uy HaJl QYHKIUSMU,
HaXOJUTh 00JIACTH OIpe-
JICJIEHUS] U MHOXKECTBO
3HAYEHUH, YCTaHABIMBATh
YETHOCTh U HEYETHOCTD,
MIEPUOJNYHOCTb, CTPOUTH
rpaduku GyHKIUH;

® HaXOAUTH Mpeeibl
YHCJIOBBIX I10CJIE10BA-
TEIBLHOCTEH M PYHKITUH;

® JCCIIeZIOBaTh HEMpe-
PBIBHOCTH (DYHKIUI B
TOUYKE U HA MHOXECTBE;

® HaXOAWUTbH MPOU3BOI-
HbIE 1 TU(PEepeHITHaIbI
GbyHKIUH, UCTIONB3Ys PO-
U3BOJIHbIE OCHOBHBIX 3JIe-
MEHTApHBIX QYHKIUHN U
npaswia gudepeHupo-
BaHUS;

® J1CMOJBb30BaTh T€OMET-
PUYECKHN U MEXaHUYe-
CKHI CMBICIT IPOU3BOAHOM
B PEIICHUH TPHUKIATHBIX
3a/1a4ax; UCIO0JIb30BaTh
nuddepenman 1ist npu-
ONMMKEHHBIX BHIYUCICHUN
3HaYeHUHN QYHKIINIA;

® TIPOBOJUTH UCCIIEOBA-
HUE MOBEJCHUS (PYHKIIHIA
C TIOMOIIIBIO TIPOU3BOJI-
HBIX, BBIITOJIHATBH TOCTPOE-
Hue rpaduKoB QyHKIU,
HaXOJUTh HauOoblIee U
HauMEHbIIIee 3HAYCHUS
(GyHKUIMN Ha OTpE3KeE;

® OLIEHUBATh C [IOMO-
uipto Gpopmynsl Teitnopa
MOTPEIIHOCTh NP 3aMEHE
(YHKITUM MHOTOYJICHOM;
® HAXOAWUTH NMEPBOOOPa3-
HYI0 QYHKIIMH U Heolpe-
JIETIEHHBIA UHTETPAI, UC-
0JIb3ysl OCHOBHBIE Me-
TO/Ibl UHTETPUPOBAHUS;

CKHX TpOoIIec-
COB U IIpUMe-
HATH WX B
npodeccuo-
HaJILHOU Jies-
TEIbHOCTH




Nunekc
KOMIIE-
TCHIIUN

Conepixanue
KOMIICTCHITIH
(vu €€ yacTh)

B pesynbrare u3ydeHnus ydeOHOM JUCIUIUIMHBI 00y4YaroIuecs

JOJDKHBI

3HaTh

yMEThb

BJIAJIETh

HBIX; TEOpeMbl 00 HcC-
ClIeIOBaHUH  (YHKIUU
Ha KCTPEMYM;

® TIOHATHE TEpPBOOO-
pa3HOM M Heolpexae-
NEHHOTO UHTErpana, ux
CBOMCTBA, OCHOBHEIC
METOJIbl MHTErPUpOBa-
HUS;

e oIpezeneHue u
CBOMCTBa  HMHTerpasa
Pumana; npuioxeHus
OTIpEeIIEHHOTO0 HMHTE-
rpajga K TeoMeTpuye-
CKUM # (UBNYECKUM
3a/1a4am;

® TIOHATHE HEeCco0-
CTBEHHOTO HHTErpaia
[EpBOr0 U  BTOPOIO
poJia, NX CBOMCTBA, BbI-
YHUCJIEHUE U MPU3HAKU
CXOINUMOCTH;

® TIOHATHE ABOWHOTO,
TPOMHOIO HMHTErpaia;
WX CBOMCTBA M MPHIIO-
KEHUSI K TeoMeTpuye-
CKUM H (UBNYECKUM
3a/1a4am;

® TIOHSTHE KPHUBOJIU-
HEHHOI0 M  TOBEpX-
HOCTHOTO HHTErpajioB
IIEpBOr0 ¥ BTOPOIO
pona, WX CBOMCTBa H
MIPUMEHEHNUS;

® OCHOBHBIE IOHATHSA
TEOpUU TOJIs, BEKTOP-
HblE  HMHTEpIpeTaluu
dbopmyn  Octporpan-
ckoro u CTokca M HX
MIPUJIOKEHHUS,

e ompejeNeHue Yuc-
JIOBOTO Dpsiia, CYMMBI
psila, CBOMCTBA U IpH-
3HAKU CXOAMMOCTH psi-
OB, TIoHATHE abco-
JIOTHOW M YCJIOBHOHU
CXOAMMOCTH PAJa;

® TOHATHE (YHKIHO-
HaJIbHOTO psifia, CYMMBI

® BBIUUCIIATH ONPEACIIEH-
HBII MHTErpal, UCIOJIb3Ys
¢dhopmyiel HeroTona-Jleii-
OHMILIA, METOJbI 3aMEHBI
IIEPEMEHHOMN U UHTETPU-
pOBaHUE 110 YacTAM; HaXo-
JUTh HECOOCTBEHHBIC HH-
Terpajsl U UCCIIE0BATh
UX CXOAMMOCTB;

® HaxXOJHUTb YaCTHBIC
npou3BoaHbIC U qudde-
peHIuanbl GYHKIUH MHO-
I'MX [IEPEMEHHBIX;

® HAXOJUTb JIOKAJIbHbIHI
Y YCIIOBHBIN 3KCTPEMYMBI
(GyHKUIMH MHOTHX IIepe-
MEHHBIX ; HauOOoJIbIIee 1
HalMEHbIlIee 3HAaUEeHUs
(GyHKIMK HAa KOMIIAKTE;

® BBIYHCIIATH JBOWHBIC U
TPOIHBIC UHTETPAJIbI, HC-
HOJIB3YS 3aMEHY TIepEMEH-
HBIX: MTOJIIPHBIE, LIMJIMH-
JIpUYecKue u cepude-
CKHE KOOPJMHATHI;

® [PUMEHATh UHTErPaJIb
(GyHKIUI OJTHOW U MHO-
I'MX MIEPEMEHHBIX B I€0-
METPUUYECKUX U pusnue-
CKHUX 33Jauax;

® BBIYUCIATH KPUBOJIU-
HEIHBIE ¥ TOBEPXHOCTHBIC
UHTErpajbl U IPUMEHSATh
WX B TEOMETPHUYECKUX U
(bu3nYecKux 3a1avax;

® , CBOJIA X K OIlpeJie-
JIEHHBIM MHTETpajaM;

® HCIOJb30BATh B pelle-
HUY 33124 YCIIOBHS He3a-
BUCHUMOCTH KPUBOJIMHEN-
HOT'O WHTETpaja BTOPOTO
poJia OT IMyTH UHTETPUPO-
BaHUS; HaXOUTh paboTy
CHJIOBOT'O TIOJIST;.

® 1CIIOJIb30BaTh OCHOB-
HBIC TIOHSTHS TEOPUH
MOJISL U IPUMEHSATH (pop-
mynsl ['puna, Octporpan-




WNunekc| Conepxxanue B pe3ynbrare n3yueHus: yaeOHON AUCHUTIIMHBI 00y4JatONTHeCs

II. | KOMIIE- | KOMIETEHIUN JTOJIKHBI
TEHLIUH |(UJTK €€ YaCTH) 3HaTh YMETh BIIAJICTh
psna,  paBHOMepHOW | ckoro u CTOKca B TeOMeT-

CXOJIMMOCTH, CBOMCTBA | PUYECKHX M (PU3MUECKUX
U NPU3HAKU CXOAMMO- | 3ajayax;

CTH; ® HaXOAWThb CYMMBbI YHC-
e oOmpeneNeHre CTe- | JIOBBIX PSAAOB M UCCIIEHO-
NIEHHOTO psija, psAa | BaTh psAIbl HA CXOAU-
Telnopa,  OCHOBHBIE | MOCTb;

Pa3lIOKEHUSA  DJIEMEH- | ® HAXOIUTh PAJUyC U 00-
TapHbIX QYHKUMH B | 7acTh CXOAMMOCTH CTe-
CTEIIEHHbIE PAMbI; MIEHHOTO psifia, pa3jiarath
® [IOHATHE TPUIOHO- | BJEMEHTapHble QYHKIUU
METPUYECKOTO  psijia | B CTETICHHBIC PAJIBL;
@dypbe U YCIOBUS €r0 | IPUMEHSTh Psi/ibl B IPU-
CXOJIUMOCTH. ONMOKEHHBIX BBIYHCIIC-
HUSIX; TIPEACTaBIISATh
(GyHKIMU TPUTOHOMETPH-
4ecKUM psiioM Pypbe.

2. CTpyKTypa u coaep:KaHue TUCHUILIMHBI

2.1 PacnpenesieHue TPyA0€MKOCTH JUCHUILJIMHBI 10 BUAAM padoT
OO6mas Tpy10EMKOCTh AUCIUIUIMHBI cocTaBiisieT 13 3au.en. (468 yacoB), ux pacmpene-
JICHHE 10 BUAaM paboT MpeAcTaBIeHO B TabIuUIe

Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (dacel)
1-i 2-i1

CEMECTp CeMeCTp
KonTtakTHas pabora, B TOM YHCJIe:
AyauTOpHBIE 3aHATHS (BCEro): 272 144 128
3aHATHA NEKIIUOHHOTO THUIIA 136 12 64
3aHATHS] CEMUHAPCKOTO TUIA (CEMHUHApPBI, IPaKTHYe-
CKHE 3aHSTHUS, IPAKTUKYMBI, JJaOOpaTOpHbIe PabOTHI, 136 72 64

KOJIJIOKBUYMBI 1 UHBIC aHAJIOTUYHBIC BaHHTI/ISI)

HNnas koHTaKkTHasA padora:

KonTpons camoctositensHol padoTsl (KCP) 8 6 2
ITpomesxyrounas arrecrauus (MKP) 1 0,5 0,5
CamocrosiTesbHasi padoTa, B TOM YHCJIE:
CPC 93,6 80,8 12,8
IToaroroBka K TEKyIeMy KOHTPOJIIO 40 30 10
KoHTpoJib: JK3aMEH DK3aMEH
IloaroroBka K 3K3aMeHy 53,4 26,7 26,7
OO0mas Tpy10eMKOCTh gac. 468 288 180
B TOM 4HC/Ie KOHTAKTHAs | o0, 150,5 130,5
pabora
3a4. ef1 13 8 5

2.2 CTpyKTypa IMCHHUILIHHbI:



Pacnipenenenue BUIOB y4eOHON pabOTHI U MX TPYJOEMKOCTH MO pazjesiaM JTUCIIH-
TUIAHBIL.
2.2.1 Paznienbl TUCHUTUIMHEI, H3y4aeMble B IEPBOM CEMECTpPE

KosmmuectBo wacos
No AynutopHas Camocros-
HaumenoBanue pasnenos
paszzneina Bcero pabota TenbpHas paboTa
JI 113 JIP CPC
1 2 3 4 5 6 4
1.\BBenenune B anaius 20 6 6 10
2 E[T}:I)/Iezleﬂ MOC/IEOBATENLHO-| 8 8 10
3 [Ipenen u HENPEpPHIBHOCTh 56 18 18 20
‘| byHKIIIH
4 HuddepennmpoBanne
‘| pynKHit ogHOM epemen- | 42 10 12 20
HOU
5 Heonpenenéunslii nHTE- 40 10 10 20
‘Irpan
OnpenenéHHbI UHTErpaj
6./u ero mpunoxenus. He- 68,8 20 18 30,8
COOCTBEHHBIE HHTETPAJIbI
HTroro: 72 12 - 110,8

2. Paznensl AUCHUILUIMHBI, U3y4acMbI€ BO BTOPOM CEMECTPEC

KosingyectBo yacoB
Ne paz- HaumenoBanue pa3- AynuropHas Camocros-
Jena  |JenoB Bcero pabota TesbHas paboTa
J I13 JIP CPC
1 2 3 4 5 6 4

1 DyHKIMA MHOTHX IIepe- 18 8 8 2
MEHHBIX
Juddepennmponanue

2.  |byHKUOMI MHOTHX Iepe- 22 10 10 2
MEHHBIX

3 KpatHble nHTETpasbl 1 UX 30 12 12 5
NPUITOKEHUS.

4 KpuBonuHeliHbIE HHTE- 14 6 6 5
rpabl.

5 IIoBEpXHOCTHBIE HHTE-

" |rpaisibl. DneMeHThl Teopun |24 10 10 4

0TS

6.  |Pamer 41,8 18 18 5,8
HTroro: 64 64 22,8
Bcero nmo qucuuniune: 136 136 133,6

[Tpumeuanue: JI — nexnuu, [13 — mpaktuueckue 3austus / cemunapsl, JIP — maboparopasie 3a-
uatusi, CPC — camocTosiTennbHas paboTa CTyJeHTa

2.3 Coaeprxanue pa3aeaoB AMCHUIIHHBI:



2.3.1 3auaTusa JeKIMOHHOI0 THIIA

Ne
pasznena

HaumenoBanue
pasaena

Conep:xanue pa3aena

dopma TeKy-
1ero KOH-
TPOJIA

BBenenue B
aHaJn3

[Ipenmer matemaruyeckoro ananusa. [lons-
THe MHOXecTBa. Onepaluu HajJ MHOXKe-
cTBamu. Jlornyeckasi CHUMBOJIUKA.
MomnocTh MHOXeCTBA. CUETHOCTH PaLKo-
HaJbHBIX yucell. HecueTHOCTD NeiicTBUTENb-
HBIX YHCEI.

MHOXeCTBO AeHCTBUTEIBbHEIX uncesl. CBOui-
CTBA JICUCTBUTEIBHBIX YnCeNl. AOCOTIOTHAS
BeJIMYMHA yncia. MHOXKeCTBa Ha MPSMOii,
OKPECTHOCTH.

BepxHsist u HUXKHSS TPaHU YUCJIOBBIX MHO-
’)ecTB. Teopema CylieCTBOBaHUS BEPXHEMN
(HM>KHEHN) TpaHU YHCIIOBOTO MHOXKECTBA.
[Tpunuun Apxumena. [IpuHIU BIOKEHHBIX
OTPE3KOB.

IIpencraBneHue NEHCTBUTEIBHBIX YUCEN JE-
CATUYHBIMU JAPOOSIMHU.

O61uee nouarue GpyHKIUU (0TOOpaKeHuUs).
Komnoszunus ¢pynkuuii. O6patHas GyHKITHS.
Yucnossle pyHKIMU. OCHOBHBIE AJIEMEHTAp-
HbIe QYHKIIUU, UX CBOMCTBA U IpaduKH.
@DyHKIMHU, 33/JaHHBICHESIBHO, TapaMeTpuye-
CKUMHU YPAaBHEHUSMU U YPaBHEHUSIMU B MO-
JISIPHBIX KOOPJIMHATAX.

['unepbonuueckue GyHKIMU, UX CBOMCTBA U

rpaduku

P

2 | IIpenen nocie-

JOBaTCIbHOCTU.

Ornpenenenue npeaena nociaea0BaTeIbHOCTH.
CBoiicTBa CXOAIIEHCS TTOCTIETOBATEIHHO-
CTHU: €IUHCTBEHHOCTbH Ipeiesia, OrpaHNYEH-
HOCTb CXOJSIIEHCS MOCIIEI0BATEIHLHOCTH.
beckoneyHo mainbie 1 0€CKOHEUHO OO0NbIINe
MOCJIEA0BATEIbHOCTH.

ApudmeTndeckue onepanuu HaJl CXOSIIN-
MUcH rocienaoBarenbHocTsIMu. CBOMCTBA
CXOJAILIENCA MOCIeI0BATEIbHOCTH, CBSA3aH-
HBIE C HEpABEHCTBAMU

[Ipenen MOHOTOHHOM MOCIIENOBATENBHOCTH.
Yucno «e». [IpuHITUT CTATUBAIONIUXCS OT-
pe3koB. [Iprmepsl BbIUKCIIEHUS IPEEIOB M0-
CJIEI0OBATEILHOCTEN C MOMOIIBIO MPUHITUIIA
CXOJIMMOCTH MOHOTOHHOM MOCIIEI0OBATENBHO-
CTH

[ToanocnenoBaTeIbHOCTU U YACTUYHBIE TIPE-
JIeTIbl YHCIIOBOM MOCIIEI0BATEIILHOCTH.
Jlemma bonprano-Beliepirpacca.
DyHAaMEHTAJIbHBIE MOCIIEI0BATEIBHOCTH.
Kpurepuit Ko cxoaqumocT 4ncioBoil mo-
CJIEIOBATEIbHOCTH.

YcTHBIN
ompoc




IIpenen u Hemnpe-
PBIBHOCTH (YHK-
UH

[Tonsitre npenena Gynkuuu. OnpeneneHue
npeaena Gpyuakmuu no Komu u no I'efine. Dk-
BUBAJICHTHOCTH ompeaeneHuit. OnpenencHue
npenena pyHKIHUU Ha SI3bIKE OKPECTHOCTEH.
beckoneyHo mainbie 1 OECKOHEYHO OOJIbIINE
dbyakuun. OO01Iee onpeeieHne npeaena
(yHKINU Ha S3bIKE OKPECTHOCTEH.
CaoiicTBa nipenenoB GyHKIuH. Apudmernde-
CKHE oTepanuu HaJl QyHKIUSIMHU, HMEIOIIUMU
npenensl. CBoiicTBa npeaena GyHKIUH, CBsI-
3aHHBIE ¢ HepaBeHCcTBaMH. [Ipenen koMIo3u-
nuu Gyskoui. [Ipeneast MOHOTOHHBIX (YHK-
nui. Kpurepuit Komm cymectBoBaHus npe-
nena yHkiuu. [TepBblil 3aMeuaTenbHBIN

. sinX
npenen: IM——=1 u ero cneacraus.

x®0 X

Bropoii 3amedaTesbHbIN IpeaeiI:

% 1f
|Irp 1+ —gj = e .CrneacTBus BTOPOro 3ameyva-
n® n

TEJIBHOIO Ipenena.
[TonsTHE HENPEPHIBHOCTH (PYHKIIUHU B TOUKE.
JlokanbHble CBOICTBA HEMPEPHIBHBIX (DYHK-
LN, HEIIPEPBIBHBIX B TOUYKE. TOUKHU paspsiBa
¢bynkuuu. HempepblBHOCTh OCHOBHBIX 3JIe-
MEHTapHBIX QYHKIUI.

CaoiicTBa (hyHKIMHA, HETIPEPBIBHBIX HA OT-
pe3ke. Teopema bonprano-Komm (o nmpome-
KYTOYHOM 3HaueHuu pyHkuun). Ciencraue
teopeMsl. [lepBas Teopema Beitepmrpacca
(06 orpannyenHoctu ¢pyHkuun). Bropas reo-
pema Beiiepitpacca (o joctukeHnn QyHK-
UeH SKCTpeMalIbHBIX 3HAYCHUH).
CpaBuenue ¢pynknuii. O — cumBonuka. Teo-
peMbl 00 SKBUBaIEHTHBIX PyHKIMAX. CpaB-
HeHue 0eCKOHEYHO MaJIbIX (QYHKIUH

JlokazaTenb-
CTBO T€OpEM
10 aHAJIOTUHU
(o ycmoTpe-
HUIO JIEKTOPA)

Huddepenumpo-
BaHUe (PyHKIMIA
OJHOU EpEMEH-
HOU

Omnpenenenue Npou3BOIHON, €€ reoOMeTprye-
CKHMI 1 MeXaHU4YeCKHUi cMbIca. OTHOCTOPOH-
HUE U OECKOHEYHBIE TPOU3BOHBIC. Tabiuiia
MPOM3BO/IHBIX OCHOBHBIX 3JIEMEHTApHBIX
GyHKIHI.

Juddepenuman Gynxmun. 'eomerpuyeckuii
u pusmdeckuii cMbica nuddepenimana
[TpaBuna quddepeHpoBaHus CyMMBI, pas-
HOCTHU, IPOU3BEJIEHUS U YACTHOTO (DYHKLIHH.
[TpousBoHas 0OpaTHOI QyHKIMH, GYHKIINH,
3aJIaHHOW HESCHO W TapaMeTpuyecku. Tao-
JIMI1a TPOM3BOIHBIX OCHOBHBIX 3JI€MEHTap-
HBIX (QYHKITHI.

[TpoBepka cyie-
CTBEHHOCTHU
[YCIIOBHM T€OpEM
(TI0 yCMOTPEHUIO
lIeKTopa)

K




[TpousBonHas kommno3unuu ¢pyHkuuid. Muea-
pUAHTHOCTH (OpMBI TIepBOTO A dhepeHIn-
ana.

[TpousBoaubie U AudepeHnanbl BEICIINX
nopsakoB. Juddepenuans BEICIIMX TOPSII-
KOB OT CJIOHBIX (DYHKIIHA.

Teopembr @epma, Poms, Jlarpanxka, Komm.
[TpaBuiio Jlonurans packpbITs HEonpee-
JIEHHOCTEM.

Muorounen Teiinopa u hopmyna Teitnopa
muddepeHIIpyeMoit GyHKITUH, pa3IHdHbIe
dbopMbI 3ancH ocTaToYHOro wieHa. [Ipume-
HeHust hopmyisl Telnopa K HaX 0K ICHHIO
MIPEICIIOB U 3HAUYCHUN (DyHKITHIA.
HccnenoBanue (GyHKIMIA: yCIOBUS TTOCTOSH-
CTBa 1 MOHOTOHHOCTH; SKCTPEMYMBI, HAIIPaB-
JICHHE BBITYKJIOCTU Tpaduka QyHKIUH,
TOYKHU NIepernda, aCHMIITOTEI.
DKcTpeMallbHbIe 3HaUeHUs (PYHKIUU Ha OT-
pe3Ke.

Heonpenenén-
HBIM UHTETpall

[TepBooOpasHas GyHKINU M HEOTIPEIeIeH-
HbII MHTErpaJl, cBoicTBa. Tabiuia Heonpe-
JICJICHHBIX NHTErPaJIOB OCHOBHBIX JJIEMEHTAp-
HBIX (YHKITH.

OcCHOBHBIE METO/Ibl UHTETPUPOBAHUS: 3aMEHA
IIEPEMEHHOT0, UHTEIPUPOBAHUE T10 YaCTSIM.
[Tpocteie npodu u ux uHTErpHpoBanue. Pa3-
JIOKEHHE PallMOHAIbHON (DYHKIIMU Ha Mpo-
cThie Ipodu. IHTEerpupoBaHme pannoHab-
HbIX QyHKIMI. MHTerprpoBanue nuppamuo-
HalbHBIX QpyHKUIMN. IHTErpupoBaHue Tpuro-
HOMETPUYECKHUX U TMIepOoIndeckux QpyHK-
muii. IToxcrtanosku YeOrnlmiena.

OnpenenéHHbli
HUHTETPAI U €T0
MPUIIOKEHUS

3ana4u, MIPUBOISALINE K MIOHATHUIO ONPEEIIEH-
HOro uHrerpaia. [lonsTue onpeneneHHoro
uHTerpaia. Heo6xonumoe ycioBue MHTErpu-
pyemoctu. Cymmel [lapOy 1 ux cBoiicTBa.
Kputepuit uarerpupyemoctu no Pumany.
Knaccel uHTErprpyeMBbIX (GYHKIHMA.
HHuTerpai ¢ nepeMeHHbIM BEPXHUM IIpesie-
oM. @opmyna HetoTona — Jleitbuuna.
[TonsTue nuuel kpuBoi. Juddepenman
JIyTH TJIaJIKOW KpUBOW. Berunciienne qimHbl
JIyTH C TIOMOIIBIO ONPEJEIIEHHOT0 UHTErpasa.
[TonsiTre momaayu iockon Gurypsl. Beipa-
JKEHUE IUIOIAIN UHTETPATIOM.

[TonsiTe o6beMa NPOCTPaHCTBEHHOU 00J1a-
cTH. Beruucnenune o0bema Tena ¢ moMoIbo
nornepevHbIx cedeHunit. O0beM Tena Bpaiiie-
HUs. Beluucnenue miomnaei noBepxHocTel
BpallleHusl.

YcTHBIN
ompoc




[Tpuno>keHne onpeaeneHHoro HHTerpaia K
3amayaM (QU3UKH.

HecoOcTBenHble nHTerpansl. MIHTErpas: ¢
OeCcKOHEeUHBIMU IpesienaMu. MHTerpasl ot
HeorpaHnueHHbIX GyHkumid. [Ipu3znaku cpas-
HEHUS U HEKOTOPBIE YCIIOBUA UX CXOIUMO-
CTH.

DyYHKIIMA MHO-
TUX MEPEMEHHBIX

Jluneitnoe npocrpancto R™ . Hopma, cxo-
JUMOCTb [10CIIE10BATEIbHOCTH ToueK. OT-
KPBITHIE U 3aMKHYTbIE MHOXKECTBA, UX CBOM-
CTBA, OKPECTHOCTH.

BemectBenHast GyHKIHS JBYX MEpPEeMEHHBIX
U ee rpaduK, JMHAM YpOBHS. J[BOWHbBIE U TI0-
BTOpHBIE npenensl. [Ipenen GyHKIMM MHOTHX
IEPEMEHHBIX, HETIPEPBIBHOCTb.

JlokanbHBIE CBOMCTBA HEMPEPHIBHBIX (DYHK-
805058

CaoiicTBa (DyHKIUI, HENIPEPHIBHBIX HA KOM-
HaKTe.

VYcTHEIN
onpoc

Huddepenmn-
poBaHue (HyHK-
U1 MHOTHX IIe-
PEMEHHBIX

YacTHble MPOU3BOHBIE U YaCTHBIE TU(de-
peHuuanbl GYHKIUM MHOTUX [EPEMEHHBIX.
HuddeperumupyemMocTs GYHKIIUHT MHOTUX
niepeMmeHHbIX. [ToaHbIi quddepenmnmar.
['eomeTpryecknii CMBICI YaCTHOM IIPOU3-
BOJIHOM 1 nonHoro quddepennuana. Kaca-
TeJbHAsI IJIOCKOCTh U HOPMaJlb K IOBEPXHO-
CTH.

HeoOxonumoe u nocraTouHoe ycioBue 1ud
¢depenpyemoctu. JfocraTouHoe ycioBue
i epeHIIPYEMOCTH.

[IpouzBonHas cnoxxHot ¢pyHkuuu. MuBapu-
aHTHOCTB (hopMbI niepBoro nuddepeHiuana.
[IponsBonaHas no HampasieHUIO. [ pagueHT.
[IpousBonHbie u AUQepeHnanbl BEICIIUX
MIOPAJIKOB. Y CIIOBUS PABEHCTBA BTOPBIX MIPO-
n3BoHbIX. ®opmyna Teinopa GpyHkunn
MHOTHX IIEPEMEHHBIX.

JlokanbHbI 3KCTpeMyM (DYHKIIMHM MHOTUX
nepeMeHHbIX. HeoOxonumoe ycnoBue sKc-
Tpemyma. Kpurepuit CunbBectpa 3HaKo-
OTIpeJIeNIEHHOCTH KBAApaTUYHON (OPMBI.
JlocTaTouHBIE YCIOBUS JIOKAJIBHOTO SKCTpE-
MyMa.

JlokanbHbIHM S3KCTpeMyM QYHKIIUU JABYX Ie-
pemenHbIx. HeoOxoanmoe u 1octatoyHoe
YCIIOBUS DKCTpEMYyMa.

Brrunciienue npon3BoAHBIX GYHKINH, 3a-
JTAHHBIX HESBHO.

[TonsTe 06 ycinoBHOM SKcTpemyMe. MeTton
HEOIpeAeIeHHBIX MHOXUTENEN Jlarpanika.
Haxoxnenne HamOOJIBIIET0 W HANMEHD-
1Iero 3HaueHus! PYHKIUI Ha KOMITaKTe.

I1rceMeHHbBIN
onpoc




Kparnasie nnre-
rpajbl U UX MpH-
JIOKEHUSL.

3ajaud, TPUBOASIINE K IOHITHIO JBOMHOTO
uHTerpana. OnpeneneHue IBOMHOTO UHTE-
rpana.

Mepa Kopnana. I3sMeprumble MHOKECTBA HA
MIJIOCKOCTH.

Cymmsl JlapOy. YcoBus CyliecTBOBaHUS
JIBOMHOTO MHTErpana. CBOKWCTBA IBOMHBIX
uHTErpanoB. CBeIEHUE IBOMHOIO UHTE-
rpajia K IOBTOPHOMY B CIIy4dae MpsiMOyTroJib-
HOHM M KPUBOJIMHEHHOM 00JIacTeH.

DJIEMEHT IJIOIIAU B KPUBOJIUHEHHBIX KOOP-
JMHaTax. 3aMeHa MepEeMEHHBIX B JIBOWHOM
unrerpaie. [lonsipabie KOOpAUHATEI.
TpoitHble MHTErpaJIbl U UX BBIYUCIICHUE. 3a-
MEHa MMEPEMEHHBIX B TPOHHOM HHTETpase.
Hunuaapudeckue u chepuueckrue Koopau-
HaTHI.

[IpuMeHeHne KpaTHBIX HHTETPAJIOB K pele-
HUIO0 TEOMETPUUECKUX U (PU3NUECKHX 3a1au™

Kpuonunei-
HbIC HHTETPAJIBI.

Kpuponunelinpie uHTErpaisl 1-ro u 2-ro
poaa, UX CBOMCTBA. I '€eOMETpUYECKUI CMBICII
KpUBOJIMHEHHOTO UHTErpajia |-ro poxa.
CBsi3b MEX Ty KPUBOJIMHCHHBIMU HHTETPA-
namu 1-to u 2-ro poaa. CiocoObl cBeICHUS
KPUBOJIMHEWHBIX UHTETPAJIOB K OIpe/eIeH-
HBIM HHTETpaiaMm.

®opwmyia ['puHa. Y cnoBUs HE3aBUCUMOCTH
KPUBOJIMHEWHOTO HHTErpaja 2-To poaa OT
1yt uHTerpupoBanus. Ciayyail moiaHoro
muddepennmana. [leppooOpaznast mis
MOJIBIHTET PATEHOT'O BBIPYKEHHSI

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

noyid. Beldunciedue iomaan ¢ HOMOIILIO
KPUBOJIMHEWHBIX UHTETPAJIOB.

P
YcTHBII onpoc
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IToBepxHOCTHBIE
WHTETpaJIbl. DJle-
MEHTHI TEOPUHI
HoJIst

[TonsATHE rI1aIKON MOBEPXHOCTH. BEKTOPHO-
napameTpuyieckas popma 3a1aHus IOBEPX-
HocTH. KacarenpHas MI0CKOCTh M1 HOPMaJb
K IoBepXHOCTH. [li1o1ans MoBEpXHOCTH.
[ToBepxHOCTHBIE MHTETrpaibI |-ro poja u ux
CBOMCTBA.

JIBycTopoHHUE nMOBepXHOCTU. OpHeHTalus
MOBEPXHOCTHU U BBIOOP cTOpOoHBI. Hampasns-
I0IIME KOCUHYChI HOpMaiu. [loBepXHOCTHBIE
MHTErpasl 2-ro poAa U ux cpoiictea. Cro-
cOOBI CBEJIEHUS TTIOBEPXHOCTHBIX UHTETPa-
JIOB K IBOMHBIM UHTETpajIaMm.

Porop, nuseprennus, nupkyisaaus. op-
Myael Ctokca u Octporpaackoro-I'aycca B
BEKTOpPHOH (hopme.

IToTok BekTOpa 4epe3 MOBEPXHOCTh. Y CJIO-
BHSI IOTEHIIMAIBHOCTH BEKTOPHOTO TOJIA B
IIPOCTPAHCTBE.

TIrceMeHHbBIN
onpoc
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Panel

Yucnosoii psaa. OnpeneneHue CyMMBI psja.
HeoOxonumoe ycroBue cXOAUMOCTH psija.
Pspn reomerprueckoi mporpeccum.
CaoiicTBa cxongimuxcs psiioB. Kpurepuii
CXOAMMOCTH PsiJia C HEOTPULIATEIbHBIMU
wieHaMmu. [Ipu3Haku cXoIUMOCTH PSAOB:
cpaBuenwus, Janam6epa u Komm, nnare-
rpajbHBIA MpU3HAK cXoAuMOcTH. O000IIeH-
HbIA TADMOHUYECKUI Pl U €r0 CXOU-
MOCTb.

3nakonepeMeHHble psabl. [lonsarue abco-
JIFOTHOM W YCIIOBHOM cxonumocTH. [Tpu3nak
JleiiGHuIA.

[TonsiTHe PyHKIIMOHAIBHOTO A, €TO
cymmbl. PaBHoMmepHas cxoaumocts. [Ipu-
3HaK Beliepitpacca paBHOMEPHOM CX011-
MocTu. CBOWCTBAa PABHOMEPHO CXOMASIINXCS
(YHKITMOHATIBHBIX PSIOB.

Crenennsle psaabl. Pagnyc u uHTEpBall CXO0-

JMMOCTH CTerieHHoro psina. JAuddepenmm-
pOBaHUE U UHTEIPUPOBAHUE CTEIIEHHBIX Psi-
JIOB.

Psanel Teitnopa u Maknopena. CreneHHble
PS/1bl OCHOBHBIX 3JIEMEHTApHBIX (DYHKIUI:

e*, SinX, COSX, (1+x)", In(1+x).

Hcnonb3oBanue pazinoxeHus GyHKINU B
psn Telinopa B npuOInKEHHBIX BBIYUCIIE-
HUSX U NIPU BBIYUCIICHUU NIPENIENIOB (PYHK-
LUH.

Pansr @ypee. YcnoBus nIpeacTaBUMOCTH
¢bysakuu pagom Oypee. Paznoxkenue B pan
®dypbe HenepruoAnYecKor (HyHKINH, 3a/1aH-
HOW B IPOU3BOJIBHOM MPOMEKYTKE. Pazio-
eHue B psag Oypbe TOIBKO 110 KOCUHYCaM
WJIY TOJIBKO 10 CUHYCaM.

JlokazaTenb-
CTBO T€OpEM
10 aHAJIOTUHU
(mo ykazaHuto
JIEKTOpA)

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

Ne pas-
nena

HaunmenoBaunue
paszaena

TemaTnka NpakTU4YECKUX 3aHATHN
(cemuHapoB)

dopma TeKy-
[Er0 KOHTPOJIA

BBenenue B ana-
3

Ornepanuu HaJ MHOKeCTBaMH. Jlornueckasi cum-
BOJIMKA. MeToa MaTeMaTu4ecKo HHAYKIWUH. bu-
HOM HproTOHA.

IAOCOJIIOTHAS BeIW4YrHA yucia. Pemenue ducio-
BBIX HEPABEHCTB YPaBHEHUH, COAEPKAIIUX MO-
ITyJIb.

MHOkecTBa Ha IIPSIMOU, OKpECTHOCTHU. BepxHsis
M HWDKHSIS TPAHU YMCIIOBBIX MHOKECTB.

Komnozuius Gynkimii. O6patHas GyHKIHUS.

Pemenue 3a-
nag




(OCHOBHBIE 3JIEMEHTapHbIE (PYHKIHH, UX CBOM-
ctBa U rpaduku. Kommosumus ¢hyHkmii, oopat-
Hast QyHKIWS, QYHKIMH, 3a1aHHBIE HESIBHO, T1a-
paMeTpHYeCKUMH YPAaBHEHUSIMH U YPAaBHEHUSIMH
B TIOJISIPHBIX KOOPJMHATAX, THIEPOOTHUECKUE
(YHKIMH, UX CBOWCTBA NOCTPOEHHE TPa(QUKOB.
BepxHsisi 1 HUOKHSS TpaHu (PYHKITHH.

[Ipenen nocneno-
BAaTEJIbHOCTH.

Brraucienue npeaena mociaeaoBaTeIbHOCTEH.
ApudmeTrnueckre ornepau HaJl CXOASIIUMUCS
MocjenoBaTeIbHOCTIMA. CBOMCTBA CXOISIIEHCS
MOCJIEI0BATEIbHOCTH, CBSI3aHHBIEC C HEPABEH-
CTBaMH

Boruncienue npeaeinoB Mocae0BaTeIbHOCTEN ¢
MOMOIIBIO TTPHHITUIIA CXOAMMOCTH MOHOTOHHOM
MOCJIeI0BATEILHOCTH. YacTHUHbBIE TTPEIEIbI YnC-
ITOBOM MOCJIEA0BaTEILHOCTH. BEepXHUI U HUKHUI
Mpeaebl.

Kputepuit Kot cXoauMOCTH YUCI0BOM OCIIe-
IMOBATCILHOCTH.

Pemrenue 3a-
nad

1,2

{Toctpoenue 3ckn30B rpadukoB GyHKIUH, Tpe-
11eJ1 IOCIIE10BATEIbHOCTHI.

nsz-1, Kp-1

IIpenen u Henpe-
PBIBHOCTH (DyHK-
1005051

TexHuKa BBIYMCICHUS IpeaeoB GyHKIMM (pac-
KpPBITHE HEONPEAEIEHHOCTEN, 3aMEHa IIEPEMEH-
HOTO IIPU BBIYUCIICHUH IIPEENa).
Mcrnonbp30BaHne 3aMevaTebHbIX IPEIEIIOB IPU
BBIYMCIICHUH ITPENIETIOB.

Berauciienus npenenoB GyHKINN C TOMOIIBIO
ACUMIITOTUYECKUX (OPMYJI U TeOpeM 00 FKBHBA-
FIEHTHBIX (QYHKIUSAX.

[Tpenensl MOHOTOHHBIX (QyHKIUH. [lepBhIii 3ame-
"gaTeJIbHBIN MIPEAENI U U €r0 CleACTBUS. Bropoi
3aMmeuaTenbHble npenen CiaencTsus BTOpOro 3a-
MeuaTenbHoro npenena. CpaBuenue Gynkmuii. O
— cuMBoJMKa. CpaBHEHHE OECKOHEYHO MaJlbIX

(b yHKITHIA.

VccnenoBanue (yHKIIMH Ha HEMPEPHIBHOCTb.
Touku pa3pbiBa QyHKIIUH, UX KIaccuukaus.
HenpepbIBHOCTH 371€MEHTapHBIX (YHKITUI.
WccnenoBanue pyHKINN HA HEIPEPHIBHOCTb.
Knaccugukarus Touek paspoia. JIokanbHble
CBOICTBa HenpepbIBHBIX QyHKIMI. Henpepbis-
HOCTh OCHOBHBIX 3JIEMEHTapHBIX (YHKIUH.
CoiicTBa (h)yHKIMI, HENIPEPHIBHBIX HAa OTPE3KE.

13,
Pemenue 3a-
nad

3 {Ipenen 1 HeNPepHIBHOCTh (HYHKLIUN N3-2, Kp-2
Huddepenuupo-  [HaxoxxaeHue npou3BoAHON GYHKINY, 3a1aHHON | Pemienue 3a-
BaHUE (PyHKIHI SIBHO, UCTIONIB3YS TpaBuiia 1uddepeHInpoBaHms | 1ad
OJTHOI IepeMeH- CYMMBI, pa3HOCTH, TIPOU3BEICHHUS U YaCTHOTO AT

HOU

(byHKLINH, KOMIO3ULIUU (YHKITUI.
Haxoxaenne npou3BogHON 0O0paTHON (YHKIINH,
(byHKIIMY, 3alaHHON TapaMeTPUUYECKH U HESIBHO,

g depernyana GyHKIHUH.




Pemienue 3a1a4 MpUKIAIHOTO XapaKkTepa, 1Uc-
MOJIB3YsI TEOMETPUICCKUN U (PU3UIECKUN CMBICIT
MPOU3BOIHON U AuddepeHnnana.

Haxoxaenue npou3BoaHbIX U 1uddepeHInanos
BBICIIMX TOPSIIKOB.

[TpaBuiio Jlonuranst packpbITHsI HEONPEIEIEHHO-
creii.IIpumenenns popmynsl Telnopa kK HaX0X-
NICHUIO MPEJICIIOB U 3HAYCHHUH (PyHKITUH.
VccnenoBanue (QyHKIMIA: yCIOBUSL TTOCTOSTHCTBA
M MOHOTOHHOCTH; SKCTPEMYMBI, HaIllpaBJICHHE
BBITYKJIOCTH Ipaduka GyHKINU, TOUKH TIepe-
ru0a, aCUMIITOTHI.

HaxosxneHne s3KCTpeMalbHbIX 3HaYeHUN (PyHK-
uu Ha oTpeske. OOmias cxema ucciae10BaHus
(byHKLIMU 1 TIOCTpOeHHS rpaduka.

4

JubdepenuupoBanue GpyHKIIMU OTHON TIEpe-
MEHHON»

N3-3, Kp-3

Heonpenenénupii
HWHTETpAIl

BrrancneHne HHTErpaioB, « OIU3KUX »K TaOInY-
HBIM, HCTIOJIb3Ysl OCHOBHBIE METOIbI HHTETPUPO-
BaHUs (3aMeHa MePEMEHHOT0, UHTETPUPOBAHUE
o yactsam).HTerpupoBanme paliuoHaIbHBIX, UP-
palMOHANBHBIX, TPUTOHOMETPUYECKUX U THUIIEP-
oonmueckux GyHkiwii. [ToxcranoBkn YeObimena.
BrruncneHne MHTErpajgoB ¢ TOMOIIbIO CTETEeH-
HBIX PSIOB.

OnpenenéHHbliii
WHTETpaJl U ero
MIPUIIOKEHUS.

Brraucienue onpeaeieHHOro HHTerpana mo ¢op-
myine Herorona-Jleitonuna.

MeTo/1 3aMeHbl TIEPEMEHHON U UHTETPUPOBAHUS
[0 YacTsAM B ONPENEIEHHOM UHTErpaie. Berauc-
JICHUE JUTMHBI KPUBOH, TUTOIIAIH TNIOCKOH (u-
rypbl, 00beMa Tejla ¢ TOMOIIBIO MOTIEPEYHBIX Ce-
YeHHit, 00beMa Tena BpalleHus, IIomae mo-
BEPXHOCTEW BpaIICHUA.

[TprumeHeHue onpeaeneHHOro HHTerpaia K Gpusu-
MECKUM 3a7adaM.

Brrancnenre HecOOCTBEHHBIX HHTETPANIOB.
NuTterpainbl ¢ 0eckoHeUHbIMU TipeaenaMu. HTe-
rpajibl OT HeorpaHUYeHHBIX QyHKIwH. [Ipru3Haku
CPAaBHEHUS U HEKOTOPBIE YCIOBHUS CXOJIUMOCTH
HECOOCTBEHHBIX MHTETPAJIOB.

Brruucnenue
WHTETPAJIOB
Pa3IMYHBIMHU
METOJaMH

5,6

«MHTerpupoBanre GyHKIUN OJHON NTEpEeMEH-
HON»

N3-4, Kp-4

DYHKIIMX MHOTUX

BemectBeHHast pyHKIMS IBYX NEPEMEHHBIX U €€

3

IIEPEMEHHBIX rpaduK, THHUM YpOBHSA. Brrunicienue ABOMHBIX 1| Pemenue 3a-
MOBTOPHBIX MpezenoB. Haxoxaenue obnacreit naq
orpenieneHus: PyHKUUH MHOTUX MTEPEMEHHBIX,

ITMHUI ¥ TIOBEPXHOCTEN YPOBHS, Ipeiena, UCClle-
MOBaTh Ha HEMPEPHIBHOCTH (DYHKIIMM MHOTHX TIe-
€MEHHBbIX.
Jluddepenunpona- [Paznuynble criocoObl HAXOXKIEHHE YaCTHBIX Mpo-| Pemenue 3a-
Hue QyHKIUI M3BOJHBIX U Tu(depeHnanoB QyHKIIMY MHOTHX | Ja4

nepeMeHHbIX. [Ipon3BoHas CI0XXKHON QyHKIHMH.




MHOT'UX IICPEMCH-
HBIX

MuBapuaHTHOCTH (hOpMBI IEPBOTO UG PEepeHIH-
ana. Berancnenne mpou3BOAHBIX (DYHKIIHH, 3a-
MaHHbIX HeABHO. HaxoxkieHue npou3BoAHOM 10
HalpaBJIEHUIO, IPAJUEHTA PYHKLIUH.
["eomMeTpHUYECKUI CMBICH MOJHOTO Ju(epeHIn-
ana. KacarenbHas JI0CKOCTh M HOPMAJIb K I10-
BEPXHOCTH.

Bbruucnenyne npou3BoAHbIX U JU(GepeHInaioB
BbICIIKX MOpsaKkoB. @opmyna Tewsopa.
OKCcTpeMyM (PyHKIMH JBYX I€PEMEHHBIX.
Kputepuii CunpBecTpa 3HaKOOIIPEAEIEHHOCTH
KBaJpaTU4YHOU (HOpMBL. DKCTpeMyM (QYHKIIUU
MHOTUX ITEPEMEHHBIX.

Hax0x1eHneyCII0BHOIO 3KCTPEMYMa METOOM
HEOIIPEIEICHHBIX MHOXKUTENEeH Jlarpanxka.
HaxoxneHne HauOoJbIIero 1 HaMMEHbLIEro 3Ha-
4eHus1 PYHKIUH Ha KOMITAKTe.

7,8

Juddepenunpopanre GyHKINUNH MHOTUX MIEepe-
MEHHBIX)

n3-5, Kp-5

Kparnasie nnTe-
rpajibl ¥ UX MPH-
JIOKEHUSI.

Brruncnenue JBOMHBIX MHTErpanoB. CBeneHne
NIBOMHOTO MHTETpaja K IOBTOPHOMY B ClIydae
MPsIMOYTOJILHOM M KPUBOJIMHEWHOM o0acTeit.
3aMeHa epeMEHHbIX B JBOMHOM uHTerpaie.llo-
JISIPHBIE KOOPIUHATBHI.

TpoiiHble MHTETpaJIbl U UX BBIYMCIIEHUE. 3aMEHa
[IEPEMEHHBIX B TPOMHOM HHTerpane. [lununapu-
"geckre U chepruuecKkiue KOOPAMHATHI.

[ TpuMeHeHNEe KpaTHBIX MHTErPajioB K PEIICHUIO
reOMETPHUYECKUX U (PU3MUECKUX 3a]1ad.

P
Pemenue 3a-
nad

9

(KpaTHBIe HHTCI'PaJibl U UX ITPUIIOKCHUA

N3-6, Kp-6

10

KpuBonuHenHbIE
UHTErPaJIbL.

BrranciieHne KpUBOJIMHEHHBIX HHTErPAIIOBIIED-
BOTO M BTOpOro poja. ['eoMerpuuecknii cMbICT
KpUBOJMHEHHOTO MHTEerpana |-ro poxa.
Boruncienre KpUBOJIMHEMHBIX HHTETPATIOBBTO-
poro poaa ¢ nomoibio Gopmynsl ['puna. Ycio-
BHsI HE3aBUCUMOCTH KPUBOJIMHEWHOTO UHTETpalia
BTOPOTO poja OT MyTH UHTerpupoBanus. Ciyyait
nosHoro auddepexnuana.

Haxosxienue nepBooOpa3Hoi Il TOIbIHTE-
rpasibHOro BhipaxkeHus P(X,y)dx+Q(X, y)dyBsi-
qrclIeHUue paboThICUIIOBOTO MoJIs. Beruncienue
MJIOIIA M C TOMOIIBIO KPUBOJIMHEUHBIX UHTETPa-
JTOB.

P
Pemenue 3a-
nag

11

IToBepXHOCTHBIE
WHTETPAJIBI.
(DIIEMEHTBI TEOPUH
TTOJISt

Brrancnenue niomaas nosepxHoctu. [losepx-
HOCTHBIE MHTErpaibl |-ro poja u ux cBoicTBa.
[ToBepXHOCTHBIE HHTETrPANIBI 2-TO POAa U UX
cBoiicTBa. CiocoObl cBe/IeHUs] TOBEPXHOCTHBIX
MHTETPaJIOB K JBOMHBIM MHTErpanam. Porop, nu-
BepreHuus, Hupkymsinus. @opmyinsl CTokca u

Octporpajckoro-I'aycca B BEKTOPHOH Gopme.

I3

Pemenmue 3a-
mag

AT




[ToTok BEKTOpa Yepe3 MOBEPXHOCTh. Y CIOBUSA I10-
TEHLIUAJIBbHOCTH BEKTOPHOTO MOJISl B MPOCTPAH-

CTBE.
10,11 «KpuBOJIMHEWHBIC U TOBEPXHOCTHBIC HHTE- N3-7, Kp-7
rpajbiy
Psanpr Haxoxnenue cymmsl paaa. Psg reomerpudeckoit | Onpoc
12 rporpeccun.lccnenosanue cxonumocTy psaaos ¢ | Pemenue 3a-

MOJIOKUTEIbHBIMU ulieHaMHu. OO000IIeHHBIN Tap- | Ja4
MOHUYECKUN PSJT U €T0 CXOIUMOCTb.
3HakonepeMeHHbIe psabl. [loHATHE aOCOMIOTHOM
1 yciaoBHOM cxoaumocTH. [Ipusnak JleitoHuna.
[Tpusnak Beiiepiirpacca paBHOMEPHON CXOAUMO-
CTH (DYHKIIMOHAJILHOTO PSIIA.

HaxosxieHue paanyca 1 HHTEpBaja CXOAUMOCTH
CTEMEHHOTO psaa, oomactu cxoaumoctu. dudde-
PEHIIMPOBAHUE U UHTETPUPOBAHUE CTETICHHBIX
PSIOB.

Psiner Teitnopa u Maksnopena. Paznoxenue QpyHk-
U1 B CTETIEHHBIE pAnbl. Mcronp30BaHue pas3io-
pkeHHsl yHKIMHU B psia Teitnopas npuOimKkEH-
HBIX BBIYMCJICHUSAX U IIPU BBIYUCICHUHU MIPEIEIIOB

(b yHKITHH.

Pasnoxxenue B psin Qypbe nepuoandeckoit pyHk-
uuu. Paznoxenue B psg @ypbe HENEpUOANYE-
CKOM GyHKIMH, QYHKIIMY, 3]aHHOI B POU3-
BOJILHOM MPOMEKYTKe. Paznoxenue B psag Oypbe
TOJIBKO 110 KOCHHYCaM WJIH TOJIbKO IO CHHYCaM.

12 «PsaneDy 3-8, Kp-8

[Tpumeuanue: /I3 — npoBepka nomamrHero 3aganus; Kp — kontpossHas pabota; 13 — un-
JTUBHyaJbHOE 33/1aHue, P —Hanucanue pedepara, K- komnoksuym, AT - aTTecTanus.

2.3.3 JlaGopaTopHbIe 3aHATHSA — He NPe0yCMOMPEHDIL.

2.3.4 KypcoBble padoThl (IPOEKTbI)— He npedycmMompeHvl

2.4 Ilepedennb y4eOHO-METOANYECKOT0 00ecedeHUs ISl CAMOCTOATEILHOH PadoThI
00yYAKIIUXCS 10 TUCIHILINHE

[lepeueHp yueOHO-METOINYECKOTO
Ne o0ecreyeHns JUCUUIUIMHBI IO BBIMOJIHEHUIO

Bux CPC o
Ne A CaMOCTOSITENIbHOM pabOThI

11 2 3

21|Pedepar Ha Temy: «['unepbonu- Kyapssues JI.JI., Kyracos A./l., Yexsos
yeckue QyHKIuu, ux csoictsa u [B.1., lllabynnn M.U. CoopHuk 3a1au rno
rpa¢uku. JlokazaTenbCTBO HEKO- [MaTeMaTHueckomy aHanuzy. Tom 1. Ilpe-
TOPBIX TOXKIECTBY. nen. HenpepwisHOCTH. I depenmnupye-
MocTb. M.: ®u3marnut, 2010. — 496 c.
32|Pedepar Ha Temy «O HekoTopsix |bepman I'.H.COopHUK 3a/1a4 110 Kypcy Ma-
MOJX0/1aX K UHTETPUPOBAHUIO  |TEMATHYECKOTO aHAIN3a : 3aJJauHUK —
byHKIHR. Mocksa : OkoiuT, 2015. — 432 ¢
43|Pedepar Ha Temy : «Hecob- Kpatnsie unterpainst: [Ipaktukym. Spe-
CTBEHHBIE KpaTHbIe nHTEerpaibl. [MeHko JI.A. KpacHonap: Kybanckwii roc.
Wurerpan [lyacconay. yH-T., 2006.- 80 c.




54|Pedepar na Temy: «HezaBu- KpuBonuHeliHble M TOBEPXHOCTHBIE UHTE-
CHMOCTb KPHUBOJIMHEITHOTO rpaibl. SApemenko JI.A., [Tonbepesknna
uHTerpana 2-ro poga ot nytu  |A.M. Yuebnoe nocobue. Kpacnonap: Ky-
WHTETPUPOBAHUS B MPOCTpaH-  |0aHCKu# roc. yH-T., 2012.-109 c.
CTBE»

Y4eOHO-MeTOIUYECKHE MaTepHalibl JAJI CAMOCTOSITETbHOM paboThl 00YYaIOIIUXCS U3
YKCJIa UHBAIKMJIOB U JIUI C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 370poBbst (OB3) mpenocrasiis-
10TCs B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSM UX 30POBBS U BOCIIPUITHS UH(DOpMALIUU:

Jnist 1 ¢ HapyIIEeHUSIMUA 3PEHHS:

—B MI€YaTHOM opMe YBETMUECHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

Jjig U1l ¢ HapYIICHUSMHU CIyXa:

— B mieuaTHo opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist Ta1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

JlaHHBIH MTepeueHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTA 00Y-
YaroIIMUXCA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[IpenoaBanre AUCUMIUIMHBI BKIIOYAET CleAyIOmue (opMbl pabOTHI:

® JICKLUU;

MPAKTUYECKHUE 3aHATHS,
KOHTPOJIbHBIE pa0bOThI;
KOJIJIOKBHYMBI;
KOHCYJIbTAIIUU MPENOJABATENCH;
JK3aMEH,;
caMoCTosITeNIbHAsl paboTa CTYIEHTOB:
(U3yuyeHHue TeOPETUUECKOro MaTepHaa; BbIMOJIHEHUE JOMAIIHUX 3aJJaHUil, BHIIOJHEHUE UH]U-
BUJyaJbHBIX TUIIOBBIX 3aJlaHUH; MOATOTOBKA K OMPOCY; MOATOTOBKA M BHICTYIUICHHE C JOKJIa-
JIOM;TIOIFOTOBKA K 3K3aMEHY).

['my6okomMy ycBOEHHIO yuyeOHOro MaTepuana JUCIUILIMHBI COASUCTBYIOT KOJUIEKTHBHBIE
(OpMBbI MHTEJUIEKTYaIbHON JESTEIBHOCTH, a TAK)KE METO/IbI pabOThI, CHIOCOOCTBYIOIINE CaMO-
Pa3sBUTHIO U CAMOOOPA30BAHUIO CTYICHTA.

O0pa3oBaTelIbHbIC TEXHOJIOTHH, UCTIOJIb3YeMbIe B yueOHOM ITpoLiecce:

. JIEKIMH C POOJIEMHBIM U3JI0KEHHEM;

. JIUCKYCCHUH MO CJIOKHBIM BOIIPOCAM;

. MOATrOTOBKA pedepara;

. TEXHOJIOTUS Pa3BUTU KPUTUYECKOTO MBILUIEHHUS;

. paboTa, HallpaBJIeHHAsHA YCBOEHUE 3HAHUH U CIIOCOOOB JIEHCTBUH MO caMo-
KOHTPOIIIO;

° KOHCYJIBTALIMH [TPENOIABATEIEH.

IIpumepHBIEe BONIPOCHI, BHIHECEHHbIE HA IUCKYCCHIO

1. Nunykuus u ananorust B MatemMaTuke. Jloka3arenbcTBO MaTeMaTUUECKUX YTBEPKIe-
HUU TI0 aHAIOTHH (110 YCMOTPEHUIO JIEKTOPA).

2. [TpoBepka CyIIeCTBEHHOCTH yCIOBHH TeopeM (TI0 yCMOTPEHUIO JIEKTOPa).

3. JlokazatenbCcTBO TEOPEM € JaHHOUH (HOPMYITHUPOBKOM M TNIAHOM J0KA3aTelbCTBa (110
YCMOTPEHHUIO JIEKTOPA).

4, Pemenue 3amay pa3auaHBIMA CITIOCOOAMH.

5. CoBMECTHBIN MTOUCK PELICHUS 3a]1a4H.

6. CocraBrieHue IU1aHa peleHus 3aauu.



7. B3aumnas u camonpoBepka 3HaHUI U 00CYXIeHUE MOTYYEHHBIX PE3yIbTaTOB.

IIpumepHbIe TeMbI pedepaToB

1. I'unepOonuueckue GyHKIUH, UX CBOMCTBA U rpaduku. JloKka3zaTeabCTBO HEKOTOPBIX
TOXK/AECTB.

2. O HEKOTOPBIX MOJX0AAX K UHTETPUPOBAHUIO (PYHKIIUH.

3. Hecob6cTBennbie kpaTHbie nHTErpasibl. MiaTerpan [lyaccona.

4. He3aBucuMoCTh KpUBOJMHEHHOTO HHTETpajia 2-ro poa OT MyTH HHTETPUPOBAHUS B
IPOCTPaHCTBE

I[JISI JINIT C OI‘paHI/I‘-IeHHLIMI/I BO3MOXHOCTSIMHA 3I[OpOBB$I HpCHyCMOTpeHa OpI‘ aHU3alnA
KOHCYJIBTAIIMI C HCTIOJIb30BAHUEM JICKTPOHHOM MOYTHI.

4. OnleHOYHbIE CPEICTBA Il TEKYIIEro KOHTPOJIsl YCIIeBAeMOCTH U NMPOMeKY-
TOYHOM aTTeCTAINH

Texkymuit KOHTPOJIb OCYIIECTBIISETCS MPENOoaBaTesIeM, BEIYIIIMM MPAKTHICCKUE 3a-
HATHUS HAa OCHOBEC BBIITOJIHCHU S CTy,[[GHTaMI/I JOMAalllHUX SaI[aHI/Iﬁ nu pemeHI/m 3a1a4 Ha ay):u/l-
TOPHBIX 3aHATHSIX. B TeueHne KakI0T0 ceMecTpa MPOBOSATCS KOHTPOJIbHBIE paOOThI, TIPE/I-
ImoJraracTtcCs BbBIIIOJITHCHUEC TUITOBBIX I/IH[[I/IBI/II[yaJILHLIX 3a11aH1/11?1 JJIA CaMOCTOHTGJII)HOfI pa-
0o1b1. Pemenne 3a1ay 6e3 MoMoIIy MpenoiaBarensi CliocOOCTBYET aKTUBH3AIMH CAMOCTOS-
TEIbHOU JAESITEIbHOCTU CTYJEHTa, (POPMUPOBAHUIO YMEHUIN U HABBIKOB B PEILICHUU 3aj1a4
10 COOTBETCTBYIOIIEMY pa3ieNly MaTeMaTHYeCKOI0 aHAIK3a, I03BOJISET ITy0Ke OCBOUTH
TEOPETUIECKHI MaTepHall, ClIOCOOCTBYET MPUOOPETEHUIO U PA3BUTHIO HABBIKOB CaMO-
KOHTPOJIS.

Ha HpaKTI/IquKI/IX 3AHATUAX KOHTpOJII) OCyIIIGCTBJI?IGTC)I HpI/I OTBETEC y JOCKH, HpI/I HpO-
BEpKe JIOMAIIHUX U UHJIMBUIYyalbHBIX 3aJaHuii. B mepBoM cemecTpe manupyercs mpoBee-
HUS KOJUIOKBAYMA.

HToroBpIii KOHTPOJIb OCYIIECTBISETCS B BUJIE DK3aMEHa.

KonTponbHble, KOJUIOKBHYMBI, UHAUBUAYAIbHbBIE 331aHUS OIICHUBAIOTCS 110 MSTHU-
OarIbHON cucTeMe. DK3aMeHbI OIICHUBAIOTCS M0 CUCTEME: HEYIOBIETBOPUTEIBHO, YIOBIIe-
TBOPHUTEIBHO, XOPOIIIO, OTJIUYHO.

I[J'IH JINIT C Ol"paHI/I‘IeHHI)IMI/I BO3MOXHOCTSIMHA 3I[Op0BB$I HpC]lyCMOTpCHa OpFaHI/I3aHI/I$I
KOHCYJIBTAIMH ¢ UCTIONF30BaHUEM 3JIEKTPOHHOM MOYTHI.

4. OueHoOYHBIE CPEACTBA 1JIsl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEIKY-
TOYHOM aTTeCTANNH

Texkynui KOHTPOJIb OCYIIECTBISAETCS IPENOIABATENIEM, BEYIIIUM IPAKTUYECKHE 3a-
HSTHUS HA OCHOBE BBITIOJIHEHUS CTYACHTaMHU JOMAITHUX 3a/laHUM U pEelIeHUs 3a/1a4 Ha ay/u-
TOpHI)IX 3aHATUAX. B TECUCHUEC KAXKI0T'O CCMCCTpa HpOBOI[f[TCfI KOHTpOJ’II;HI:I@ pa6OTI>I, npen-
MOJIaraeTcs BHIMOJHEHHE TUTTOBBIX MHIWBUYaTbHBIX 3aJJaHHUM ISl CAMOCTOSTEIHHON pa-
00Thl. Permenue 3a1a4 6€3 mMOMOIIY MPEToaBaTessi CIOCOOCTBYET aKTUBU3AIIUHA CAMOCTOSI-
TeIbHOU AESITENFHOCTU CTYEHTa, (GOPMHUPOBAHHIO YMEHUI U HABBIKOB B PEIICHUU 3a71a4
10 COOTBETCTBYIOIIEMY pa3Ielly MaTeMaTHIeCKOTO aHAJIN3a, TO3BOJISIET TITy0)Ke OCBOUTH
TEOPETUUECKHI MaTepHal, criocoOCTBYeT MPUOOPETEHUIO U PAa3BUTUIO HABBIKOB CaMO-
KOHTPOJISL.

Ha npakTrueckux 3aHATUSX KOHTPOJIb OCYIIECTBISIETCS MIPU OTBETE Y JOCKH, TIPH TIPO-
BEpKE JOMAIIHUX Y MHIUBUIYAIbHBIX 3aJaHnii. B mepBoM cemecTpe miaHupyeTcs: poBeie-
HUS KOJJIOKBUYMA.

WTOrOBBIN KOHTPOJIb OCYIIECTBIIAECTCSA B BUJE K3aMEHA.

KOHTpOJ’IBHI)Ie, KOJ'I.]'IOKBI/IYMI)I, I/IHI[I/IBI/II[yaJ'IBHI)Ie 3alaHUA OUCHUBAKOTCH 110 IISATU-
OarIbHOM cucTeMe. DK3aMEeHBI OIICHUBAIOTCS TI0 CUCTEME: HEYIOBIETBOPUTEIHLHO, YIOBIIE-

TBOPUTCIIBHO, XOPOIIO, OTJIIMYHO.



4.1 ®oHJ OLIEHOYHBIX CPEACTB JI MPOBEAEeHHUS TEKYLIEero KOHTPOJIA

4.1.1 TunoBble 3a1a4H IJIsI CAMOCTOATEIbHOI padoTsl (OITK-1)

| cemecTp
1. [Toctpouts rpaduku GyHKINII:
72' .
a) y= cos(x—g) 16) Y =|x—2|+[3x|;8) y =3"
2. Haiitu npezaensl nocinenoBaTebHOCTEM:
. _14243+..4+n . (2n+3)"
a) lim (V'n? +5n —v/n? + 2):6) lim > ;) lim
N—>+o0 n—o Nn° +5n n—wo\ 2n—1
3. Haiitu npenenst QyHkimii:
5y 1 x?
COS X —COS 1+ X
a) lim - 6) I|m(2 COS X)S"* X p) Ilm( j :
x—>0 X x| 24 X
4. BeraucnuTh Ipou3BOgHBIE QYHKITHI:

a) f(x) = (cosx)°™36) f (x) = (INx—2)vA+Inx; B)f(x)_arccosln\/m.

x* -1
S. Haiitn nmponsBoHbIe y;(, y;z (byHKINH, 3alaHHON TTapaMEeTPHUYECKH:
x=2t-t°
y=3t—t*
6. Haitu nmpounssoanyo y;( Gynxuyn Y = y(x) , 3aJJaHHOHM HESABHO:
el +y=Inx+x.
7. Haiitu quddepenuman ynxuuu (X, y) =In(x+ \/XZ +vy?).
8. Haittn Of u d?f wna pysxuwan T, ecmn f(x) = (x+1)-€*.
9. Haiitn L[H(i)d)epeHuHan NIEPBOTO U BTOPOTO Nopsiaka i GyHKIuu Y = e,
10. Haittu y" , eany— (e P 4e);
11. Haiitu npousBoaHyto nopsiaka N uist GyHkuu Y = (X2 +1) >
12. Berauciauts npubImKeHHO W .
13. Hamucars gpopmyiny Jlarpamxka s Gynkuun Y = arcsin 2X ma orpeske
[%0, X +AX].
14. [Tokazatp, uro rpa¢uk GyHKIUN Y = In(X2 —1) Be3e BBHITYKIIBIHL.
15. ToctpouTs rpaduk pyrkmmn Y = 3X° + 4X” +1.
16. Boruucnute HeonpeaeaeHHbIe I/IHTeraJ'ILIZ

1 1 sin xdx arccos? 2x
a) | —cos—dx; 6
)sz X )J'\/1+2cosx IJl 4x2

17. BbraucnuTe onpeeneHHble HHTETpajibl



,[In_xd 6)I (2x+4)dx j (x+5)dx

X* +4x+13" 74 x> +2x+10°
18. BBI‘-II/ICJII/ITB HECOOCTBEHHBIC WHTETPAIBI
° dx xdx
AN 5" 0) | —;
)£x2+4x+13 );[ [(4—x*)
19. Haiitu muiomans Gurypsl, orpaHiYeHHOM KPUBBIMU: X = COSt, y = 2sint .
20. Haiitu 06beM Tena, 00pa30BaHHOTO NP BpaIIeHUH BOKPYT ocu Ox

(burypsl, orpaHUuYEeHHON TaHHBIMU KpUBBIMU: Xy =1,y =0,X=1,Xx=2.

II cemecTp

21. HaiiTi yacTHbIle IPOU3BOAHBIE BTOPOTO MOPsiAKa (PyHKINN

f(x,y)=arctg(x/y).
22. HccnenoBath GyHKITUIO HA SKCTPEMYM:
3
Q) f(x y)=4x*>—4xy+Yy?+4x—2y—T; :6) u :X?+ 2y% —7%x+1

23. Haiitn Hanbonpmii 00beM, KOTOPBIA MOKET UMETh MPSMOYTOJIbHBIN Mapasie-
JIeNUIe, €Clii CyMMa JJIMH pedep ero paBHa a.
24. Haiiti nmpousBoanbie u nonHble quddepeHIransl nepBoro nopsjika i BTOporo

2 u
nopsaka ynkuu Z =X Iny, rue X:V; y=3u-2v;

25. Hana ¢pynkuus XCOSY+ YCOSZ+ ZCOSX = 1 3agaunas mesBHo. Haiitn

YacTHBIC TIPOU3BOIHBIC U JU(PEepeHIHAIBI TIEPBOTO U BTOPOTO MOPSIKOB.
) 1 1
26. Haiitu skcTpemMym yHKiun Z = — + —npu yenosuu 2X+ Y =4,
Xy

27. Haiitu Hau6bosbllee ¥ HaMMEHbIee 3HaUeHue (YHKIIUU B 00JIacTH
z=x"-y* D:x*+y*<4

28. BbruncnuTs MHTErpassl:

g

a) Idxj(x+2|y|)dy; 6) _Txdxicos(x—y)dy;

29. Beryuciuts 00beM Tel1a, OrpaHUYEHHOTO TOBEPXHOCTSIMU:

Z+X+y =1, x+y+z=1;

30. Bbruncnnts miomanas GUrypsl, orpaHi4eHHON KPHUBBIMH.

X" +3y° =4, y<x, y=>0.

31. Ornpenenutb KOOPAUHATHI IIEHTPA TSHKECTH OJJHOPOIHOTO IIIAPOBOTO CJIOs, 3a-
KITIOUeHHOTo Mexkay cdepoit X° + y° +2z° =8 nmrockoctsmu X =—1u X =2,

32. B 1BOHHOM HHTETpane ” f (X, y)dxdy paccrasuTs npenesnsl MHTErPUPOBAHHS

Q

B TOM U Apyrom nopsake, eciau €2 — tpeyronsauk ¢ Bepumnamu O(0;0), A(1,0), B(1,1);
33. B nBoiinom unTerpane ” f (X, y)dxdy NEPENTH K MOJIIPHBIM KOOpAMHATAM I
Q

1 ()Y paCCTaBUTh IIPEAEIbI HHTETPUPOBAHUS, €CIIN: Q= {XZ + y2 < ax} ) (a > 0).

34. Berauciuth mwiomanb GUrypsl, OrpaHUIeHHON KPHBBIMH.



r=1+cosqo,r =\/§sin(p..

. . 2
35. Haiitn mMaccy macTunku, orpanndeHHoi kpussimu: X =1,y = X°,

rae P ( X, y) = 5X2 + 4xy 2 _ MMOBEPXHOCTHAS TIOTHOCTb.

36. Beraucinuth TpoitHOM HHTETpa

_[_U(X+ y+z)dxdydz reT: Z2=X>+y*, z=1;

37. Brerauciurs J-(Xz + yz)dS , Tie L — okpy>XHOCTB X2 + y2 =
L
(2:4)

38. [Tokazatp, uronnTerpan J = .[ (X +2y)dx + (y + 2x)dy He 3aBUCHT OT ITyTH WH-

0;1)
TErpuUpPOBaHUA U BBIYHUCIUTD €T0.

39. BoluncnuTh MOBEPXHOCTHBIN MHTETpAJL:

_U xds, raeT — nonychepa Z =+/1- X -y,

T

40. HMccnenoBaTh Ha CXOOUMOCTh YKa3aHHBIC PAABI C TOJIOKUTCIIBHBIMUA YICHAMU:

“n+2
2o

n=1
41. HccenoBaTh Ha CXOUMOCTh U a0COIFOTHYIO CXOAMMOCTh 3HAKOYEPETYIO-
AN CS p}I,I['
5n (n +1)
42. HaiiTi o6acts CXOAMMOCTH CTETIEHHOTO psja
© 2 0
Z—7n 3 (x+2)".
o [ (N+3)
43. Paznoxuts B psig Oypbe mo kocunycam pyukimmo Y =1— 3X B nHTEpBAIE

(-mn)
4.1.2 IlpumepHBIii NepevYeHb KOHTPOJIbHBIX BOMPOCOB K KoJLIOKBHYMY (OITK-1).

Omnpenesienue 1 popmyJIMPOBKH TeOpeM

1. [TonsiTue MHOXkecTBa. Onepaliuu HajJ MHOKeCTBaMHU. Jlornueckas CUMBO-
JINKa.

2. Pacmmmpennas uncnoBas npsiMasi. AOCONIOTHASI BETMYMHA Yrclia. MHOXe-
CTBa Ha IIPSIMOM, OKPECTHOCTH.

3. Meron maremaTtrueckod MHAYKIMU. buaom HeroToHa.

4, OrpaHrWYeHHbIE U HEOTPAHUYECHHBIE YHCIIOBbIE MHOKECTBA. [ paHu yucio-

BBIX MHOXXECTB. Teopema cyiiecTBOBaHHs BepXHell (HMKHEH ) rpaHl YHCIOBOIO MHOXe-
CTBa.
5. [Tpuniun Apxumena. [IpHHINT BIOXKEHHBIX OTPE3KOB.



6. O6miee mousatue GpyHkiuu (orodpakenus ). Kommosurus ¢pyaknuii. O6pat-
Hast QyHKIus. Yucnoele pyHkunu. OCHOBHBIE 3JIeMEHTapHbIC PYHKINHU, HX CBOWCTBA U
rpaduku.

7. Crioco6s1 3ananus GpyHkiuil. HessBHBIN crioco0 3ananust GpyHknmun. OyHK-
MY, 33/IaHHBIEC TTApPAMETPUYECKIMHU YPAaBHEHUSMH U YPAaBHEHUSMH B TOJISIPHBIX KOOPANHA-
Tax.

8. Omnpenenenue nocineaoBaTeIbHOCTH U €€ npenena. EqMHCTBeHHOCTH mpe-
Jienia, OTPaHUYEHHOCTDh CXOASIIEHCS MOCIeI0BATEIbHOCTH.

9. ApudmeTnueckue onepanuu Hajl CXOIIIIMMHUCS MTOCIEA0BATEILHOCTIMHU.

10. CBolicTBa CXOSIIEHCS TTOCTIEI0BATEIIBHOCTH, CBSI3aHHBIC C HEPABEHCTBAMU.

11. beckoneuno maibie 1 6ECKOHEUHO OOJIBIIUE MOCIEI0BATEILHOCTH, UX CBOM-
CTBA.

12. [TpuHIMIT CXOUMOCTH MOHOTOHHOM MOCIIEI0BATEILHOCTH.

13. IIpuHIUII CTATUBAIOIIMXCS OTPE3KOB. Yucio e.

14. [TonmocnenoBaTeaIbHOCTH U YaCTUYHbIE MPEIEIIbl YUCIOBOI MOCIe10BaTeNb-
Hoctu. Jlemma bonbsuano-BelepmTpacca.

15. OyHaamMeHTanpHas nocaenoBaTenbHOCTh. Kputepuii Ko cxonumoctu mo-
CJIEZIOBATEIILHOCTH.

16. Omnpenenenue npenena pynkuuu B Touke. Onpenenenue mnpeneia no Kommu
u 1o ['eifHe, 2KBUBaNICHTHOCTH omnpeaencHuit. [Ipenen pyHkmum Ha 6ECKOHEYHOCTH.

17. beckoneuno mainbie QyHKINH, UX cBOWCTBA. beckoHeuHo Ooubiue QpyHK-
uu. O0miee onpeeeHue npeaena GyHKIuM.

18. O6mue cBoiicTBa npenaesna QyHKIMH: €TUHCTBEHHOCT, JIOKaIbHAas OrpaHu-
YCHHOCTD.

19. CaoticTBa nipeaena GyHKINU, CBI3aHHBIE ¢ apu(METUUECKUMU OTIepaIUSIMHU.

20. CaoticTBa nipesena (GyHKINU, CBI3aHHBIC C HEPABCHCTBAMM.

21. [Tpenen koMno3unuu GyHKIUH.

22. Onnoctoponnue npenensl. [Ipeaen MOHOTOHHOM DYHKITHH.

23. CpaBHenue GpyHKIH, SKBUBalIeHTHbIE (DyHKIIMU. KpuTepuii S5kBUBaIEHTHO-
CTH (DYHKITHIHA.

24. Omnpenenenne HEMPEPHIBHOCTH (PYHKIIMH B TOUKe. TOUKH pa3pbiBa (QYHKIIUH.
Knaccugukanus Touek pa3pbiBa.

25. CaoiicTBa (yHKIU, HETIPEPHIBHBIX B TOUYKE (JIOKATbHAsI OTPAHUYEHHOCTD,

YCTOMYHMBOCTh 3HAKa, HEMPEPHIBHOCTh CYMMBI, POU3BEACHUS U YacTHOTo QpyHKkumif). He-
IPEPHIBHOCTh OCHOBHBIX 3JIEMEHTapHBIX (QYHKIUH.

26. HemnpepsiBHOCTH criosxHON (GyHkiuu. HernpepriBHOCTh QyHKIME X%, X >0

217. Teopema bonbiiano-Korm (o mpomMexyTOYHOM 3HaYEHUH HETIPEPHIBHOM Ha
cermeHTe GyHKIUN). CreCTBUE TEOPEMBI.

28. [TepBas Teopema Beliepmrpacca (00 orpaHMue€HHOCTH HEMPEPHIBHOM Ha Cer-
MEHTE (QYHKIIHH).

29. Bropas Teopema Beiiepmitpacca (0 JOCTHXEHUH HEPEPHIBHON HA CETMEHTE
(GYHKIIMH 3KCTpEMaNIbHBIX 3HAUYEHUI).

30. IlepBblii 3aMeUYaTENbHBIN IPEAEI U €T0 CIEACTBUS.

31. Bropoii 3amedarenbHbiii peaes.CiieICTBHAsSL BTOPOTO 3aMeUYaTeNbHOTO Ipe-
nena

32. Teopema cyiiecTBOBaHUS U HEMPEPBHIBHOCTH 00paTHOU (yHKIMU. [ToHsATHE

paBHOMepHOM HenpepbriBHOCTH GyHKIMH. Teopema KanTtopa. Kpurepuii Ko cymectso-
BaHUs KOHEYHOTO Ipejiena (GyHKINH.

33. Ycnosue quddepenmppyeMocty GyHKIUU. CBSI3b MEKAY HETIPEPHIBHOCTHIO
u 1 hepeHIupyeMoCcTbi0 (QYHKIUH.

34. [TpousBoaHas ¢pyHKIMH. OJHOCTOPOHHUE U OECKOHEUHBIE TPOU3BOIHBIE.



35.

byHKINN.
36.

CBs13b MeXy CYIIECTBOBaHHEM IPOU3BOJHON U I PepeHInpyeMOCThIO

[TpaBuia guddepeHunpoBaHus CyMMbI, Pa3HOCTH, IPOU3BEICHUS U YacCT-

HOTO ()YHKIIHH.

37.
MYII).

38.
JIBUKCHUSL.

39.

40.
PHYECKH.

41.
ana.

42.

dynkumit: X"

43.

Tabnuia npou3BOAHBIX OCHOBHBIX AJIEMEHTapHbIX QyHKIUH (BBIBOA (op-
VYpaBHeHUs KacaTeJIbHOW U HOpMaJIK K KpuBOH. CKOPOCTh MPSIMOJTMHEHHOTO

[Tonstue muddepennnana. Ero reomerpudeckuii 1 GU3NISCKUN CMBICIT.
[TpousBonHas 0OpaTHOH QyHKIMH, (YHKINH, 3alaHHON HESIBHO M ITapaMeT-

[TpousBonHas cnoxHoi GpyHkiuu. MaBapuanTHOCTh (hopMmel | tuddepeniu-

[TpousBonHbIe U MU GEpeHITaIbl BBICIIUX MTOPSIKOB; N-bIe IPOU3BOIHBIE

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

Juddepennnansl BBICIINX MOPSAIKOB OT CIOXKHBIX QyHKIM. «Hapymenue»

WHBapHaHTHOH (opMbl T depeHInaIoB BHICIIUX TOPSAKOB MPU HEIMHEHHOM 3aMeHe Tie-

pEMEHHOMN
44,
45.
46.
o0/ 0,

47.
48.

Teopema depma, €€ reOMETPUUECKHUI CMBICII.
Teopema Jlarpansxka, Poiuis, uX reoMeTpu4ecKuil CMBICIL.
Teopema Komm. IpaBuno Jlonurans packpeitus Heonpeaenennocreit Buga 0/0u

PackpeiTre HeonpeaeIeHHOCTEH BUIOB 00-00, 0 x 00, 17, ooO,OO.
®opmyna Teiinopa GyHKIIUU ¢ OCTaTOYHBIM 4jieHOM B (hopme [leano u B

dbopme Jlarpanxa.

49.

Pasnoxenue no gopmyne Maknopena ¢ynxuii a*, sinX, COSX,

y=log, X, @+x)*.

50.
51.

JKCTpEMyMa.
52.

Yci10BUS OCTOSHCTBA 1 MOHOTOHHOCTH (DYHKITHH.
JlokanbHbIil skcTpemMyM pyHkimu. HeoOxonumoe u J0CTaTOYHbIE YCIOBUS

Hanpagnenue Boimykinoctu rpaduka GyHKIuu. JlocTaTOYHOE YCIIOBUE BbI-

NYKJIOCTH rpaduka QyHKIUH.

53.

Touku nepern6a rpaduxa pyakuun. Heodxoaumoe u 10CTaTOUYHOE YCIOBUS

TOUEK Ieperuda.

54.

OKcTpeManbHble 3HaUeHUs (PYHKLIMU Ha OTpe3Ke. ACUMIITOTHI Ipaduka.

Joxa3zaTebcTBa yTBEPKIACHUH

Beeoenue ¢ ananusz

1.
2.

Teopema cymiecTBoBaHUSI BepXHEH (HUXKHEHN) IPaHy YMCIOBOTO MHOYKECTBA.
[Tpuruun Apxumena.

Ilpeoen nocnedosamenvnocmu

3.
4.

5.
ONEePALMAMHU.
6.

7.

8

TeopeMa 00 OIrpaHUYCHHOCTH CXOJsIECs ITOCIeA0BaTeIbHOCTH.
TeOpeMLI 0 OECKOHEYHO MaJIbIX OCICA0OBATCIBHOCTIX.
TCOpCMH O IMpeaciiax MmocjiIea0BaTCIbHOCTAX, CBA3aHHBIC C apI/I(I)MCTI/I‘lCCKI/IMI/I

Teopemsl 0 npeenax Mmociaea0BaTENbHOCTAX, CBA3aHHbBIE C HEPABEHCTBAMM.
[TpuHIMIT CXOAMMOCTH MOHOTOHHOM MOCJIEI0BATEIbHOCTH.
Yuco «ey.

Ilpeoen ¢pynxkyuu



Q. Teopema 0 eTMHCTBEHHOCTH TIpeesia (yHKIIHH.

10. Teopema 0 JIOKaIbHOM OrpaHUYEHHOCTH (PYHKLIUH, UMEIOIIEH KOHEUHBIH pe-
hi(S)

11. Teopema o nipeaene KOMIO3UIHUU HYHKINH.

12. Teopemsl 0 npenenax GyHKINHU, CBA3aHHBIE C apUPMETUUECKUMU OTIEepaIUSIMHU.

13. Teopemsl 0 npenenax GpyHKIUH, CBA3aHHBIE C HEPABEHCTBAMH.

14, IlepBblii 3aMeUaTeNbHBIN IPEAEH U €0 CICACTBHUS.

15. Bropoii 3aMeuaTenbHbIi IPEEN U €ro CIEACTBUSA.

16. TeopeMbl 00 SKBUBAJICHTHBIX (PYHKITUSX.

Henpepuvignocmo ¢pynkyuu

17. Teopema 0 HEMPEPHIBHOCTH KOMITO3HUIIMH (PYHKITHH.

18. Teopema o npeziesie MOHOTOHHOM (DYHKITHH.

Teopema bonbsrano-Koriu (o mpomMe:xyTOUYHOM 3HaYCHUH HETIPEPHIBHOM HA CETMEHTE
GyHKIUN).

19. ITepBas Teopema Betiepmrpacca (00 orpaHHYeHHOCTH HEMPEPHIBHOM Ha Cer-
MeHTEe (PYHKIIUN).

20. Bropas Teopema Beliepmitpacca (0 AJOCTHXEHUH HEPEPHIBHON HA CETMEHTE

(YHKIIMH 3KCTpEMaJIbHbIX 3HAUECHU).
J/uppepenyuposanue pynkyuit 00Hoii nepemennou

21. Teopema 0 CBSI3U MEXKAY CYIIECTBOBAHUEM MPOU3BOAHON U quddepeHunpye-
MOCTBIO (PYHKIIHH.

22. Teopemsl 0 qudGepeHIIPOBAHNN CYMMBI, POU3BEICHHUS U YaCTHOTO (PYHK-
805058

23. Teopemsl 0 quddepeHrpoBaHny 00paTHON QYHKIIUH, (HYHKIIMA, 33JaHHON Ta-
paMeTpUYECKMMH ypaBHEHUSMU.

24, Teopema o nuddepenurpoBanny KOMIO3UIKUU QyHKIUH. THBapHaHTHOCTD
dopwmsl | nuddepenimana.

25. Teopema depma, €€ reOMETPUIECKUNA CMBICII.

26. Teopewmsl Jlarpansxka, Ponisi, UX reoMeTpuYECKAN CMBICT.

55. [paBuino Jlonurans packpsitus Heonpenenennocred uaa 0/0u oo/ oo, .

4.2 ®oH] OLIEHOYHBIX CPEICTB AJs MPOBEIeHNs MPOMEKYTOYHOI aTTeCTalllu.
4.2.1 Bonpochl /151 NOATOTOBKH K IK3aMeHY
I cemecTp (OIIK-1)

1. [TonsiTe MHOXkecTBa. Oniepalii HajJl MHOXEeCTBaMHU. Jlornueckast CUMBO-
JINKa.

2. MHOXeCTBO JeHCTBUTEIBbHEIX Yncell. CBOHMCTBAa ASHCTBUTEIBHBIX YHCE.
[IpencraBnenue NeWCTBUTENBHBIX YHCEI JECATUIHBIMH IPOOSIMHU.

3. MomHocTh MHOXeECTBA. CUETHOCTH pallMOHAIBHBIX yucen. HecueTHocTh
JIEHCTBUTEIILHBIX YHCEIL.

4, Pacmmmpennas dncioBas npsiMasi. AOCONIIOTHAs BETUYMHA YKcia. MHOXe-
CTBa Ha IIPSIMOM, OKPECTHOCTH.

5. Meron MmaremaTuyeckoi HHAYKIMU. buHoMm HeroToHa.

6. OrpaHyuYeHHbIE U HEOTPAHUYECHHBIE YHCIIOBbIE MHOKECTBA. [ paHu 4ymcIio-

BBIX MHOXXECTB. Teopema cyiiecTBOBaHHs BepXHell (HMKHEH ) rpaHi YHUCIOBOIO MHOXeE-
CTBa.

7. [Tpunuun Apxumena. [IpuHIUT BII0)KEHHBIX OTPE3KOB.

8. O6mee nouarue ¢pyHkuuu (otodpaxkenus). Komnosunus ¢pynxuit. O0pat-
Hast QyHKus. Yucnossle pyHkunu. OCHOBHBIE AIeMEHTapHbIE (PYHKIIUH, UX CBOMCTBA U
rpaduxmu.



Q. Crnoco6nI 3amanus GyHknuid. HesBHBIN croco6 3aganus Gpyakunn. OyHK-
LMY, 3aJaHHbIC TApAMETPUYECKUMU YPABHEHUAMU U YPABHEHUSAMHU B IIOJIIPHBIX KOOpAUHA-
Tax.

10. Ornpezenienne nociae0BaTeNIbHOCTU U €€ mpeiena. ENMHCTBEHHOCTD mpe-
Jieq1a, OTPaHUYEHHOCTD CXOAAIIeHcs 0CIe10BATEIbHOCTH.

11. Apudmernueckre onepanuy HaJ CXOISAIIUMUICS MOCIeI0BATEIbHOCTSIMU.

12. CoiicTBa cxoaduieiics NoCiIeJ0BaTeIbHOCTH, CBSI3aHHbBIE C HEPAaBEHCTBAMMU.

13. BeckoneuHo maibie 1 6€CKOHEYHO OOJBIIHNE MTOCIEI0BATEIBHOCTH, HX CBOM-
CTBa.

14. [IpuHIUIT CXOAUMOCTH MOHOTOHHOM IOCIIEOBATEIILHOCTH.

15. [TpuHIMn cTaruBaronuxcs oTpe3kon. Hucio e.

16. [ToanocnenoBaTebHOCTH M YaCTUYHBIE MPEJIENbl YUCIOBOM MOCIIE0BATENb-
Hoctu. Jlemma bonbsiano-BeliepmTpacca.

17. dyHnaMeHTalIbHAs nocaenoBaTesbHOCTh. Kpurepuit Komm cxoaqumMocTu no-
CJIEZIOBATEIILHOCTH.

18. Omnpenenenne npenena Gyakuuu B Touke. Onpenenenue npenena no Komm
u 1o ['eiiHe, S5KBUBaJIECHTHOCTH onpeaenaeHuil. [Ipenen pyHkuun Ha GECKOHEUHOCTH.

19. beckoneyHo maibie GyHKIIMU, KX CBOHCTBA.

20. beckoneuno 6omnbiue ¢pynkiuu. O0uiee onpeaenenue npeaena GyHKIuu.

21. OO6mmue croiicTBa npenea GyHKIMH: €TUHCTBEHHOCTD, JIOKAIbHAs OrpaHu-
YEHHOCTb.

22. CgoiicTBa npeziena pyHKIUH, CBA3aHHBIC C ApUPMETUIECKUMHU OTIEPALIUSMHU.

23. CgoiicTBa npezena pyHKLIUH, CBI3aHHbIE C HEPABEHCTBAMM.

24. [Tpemen koMo3unuu GyHKITUH.

25. OpnHocroponHue npeaensl. [Ipenen MOHOTOHHON (yHKIUY.

26. CpaBHeHune QyHKIUH, SKBUBaJICHTHBIC (yHKIMU. KpuTepuii SKBUBaJIeHTHO-
CTH (PYHKIIMIA.

27. Onpenenenne HEMPEPHIBHOCTH (DYHKIMH B TOUYKE. TOYKHM pa3pbiBa GyHKINH.
Knaccugukanus Touek paspbiBa.

28. CoiicTBa (h)yHKIMIA, HETIPEPHIBHBIX B TOUKE (JIOKAIbHASI OTPaHUYEHHOCTD,

YCTOMUYMBOCTh 3HAKa, HEPEPHIBHOCTh CYMMBI, IPOU3BECHHS U YacTHOTO pyHKImit). He-
IPEPHIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIUH.

29. HenpepsiBHOCTH croxkHO# (yHkuun. HenpepsiBrocTs Gynkiuu X%, X >0

30. Teopema Bonbiiano-Kommm (0 mpomMeKyTouHOM 3HaY€HUH HETIPEPBIBHOM Ha
cermenTe ¢pyHKIMK). CleCTBUE TEOPEMBI.

31. ITepBas Teopema Beliepmrpacca (00 orpaHMuY€HHOCTH HENPEPHIBHOM Ha cer-
MeHTe (QYHKIIUN).

32. Bropast reopema Beliepiirpacca (0 JOCTHXEHUHN HENTPEPHIBHOW HA CETMEHTE
(YHKLNU 3KCTpeMaIbHBIX 3HAYECHU ).

33. [TepBblii 3aMedaTeNbHBIN MIPEAET U €r0 CIEICTBUS.

34. Bropoii 3amedarenbHblii npeaen.CieacTBus BTOPOro 3aMe4aTeNIbHOTO Mpe-
aena

35. Teopema cyliecTBOBaHUS M HENPEPBIBHOCTU 00paTHOM GyHKUuU. [loHsaTne

paBHOMepHO HenpepriBHOCTH GyHKIMH. Teopema KanTtopa. Kpurepuii Ko cymectso-
BaHUs KOHEYHOTO Ipejiena (GyHKINH.

36. Ycnosue nuddepennppyeMocty GyHKIUU. CBSI3b MEKAY HETIPEPHIBHOCTHIO
u i hepeHIupyeMoCTbi0 (QYHKIIUH.

37. [TpousBoanas ¢pyHkuu. OJHOCTOPOHHUE U OECKOHEYHBIE TPOU3BOTHBIE.

38. CBs13b M@Ky CYIIECTBOBAHHEM MIPOU3BOIHON U MU PepeHITNPYyEeMOCThIO
(GyHKIHIH.

39. [TpaBuna quddepeHpoBaHUs CyMMBI, pa3HOCTH, IPOU3BEJICHUS U YaCT-

HOTO (PYHKIIUH.



40. Tabnuira mpou3BOIHBIX OCHOBHBIX AJIEMEHTApHBIX QYHKIUH (BBIBOI (op-

Myd).

4]. VYpaBHeHUs KacaTeJIbHOW U HOpMaJIH K KpUBOH. CKOpOCTh MPSIMOJTMHEHHOTO
JIBYDKCHUSI.

42. [Tonstue muddepennnana. Ero reomerpudeckuii 1 GU3NISCKUN CMBICIT.

43. [TpousBoHas oOpaTHO# PyHKIMH, GYHKINH, 3aJaHHON HESIBHO U MTApaMeT-
PHUECKHU.

44, [TpousBonHas cnoxHoi GpyHkiuu. MaBapuanTHOCTh hopmel | tuddepeniu-
ana.

45. [TpousBonHbIe U MU GEpeHITaIbl BBICIIUX TOPSIKOB; N-bIe IPOU3BOIHBIE
dymxmmit: X", a%,sinx, cosx, y=log, x, @L+x)*.

46. Huddepennmaibl BEICIIMX TOPSIKOB OT CIOKHBIX GyHKIUH. «Hapyiienuney
MHBapUaHTHOH (popMbl JuddepeHIranoB BEICUIMX TOPSIKOB IPU HEJIMHEHHON 3aMeHe Ie-
PEMEHHOM

47. Teopema @epMma, €€ reOMETPUUECKUN CMBICII.

48. Teopema Jlarpanxa, Posuist, ©X reOMETpUYECKUN CMBICIL.

49. Teopema Koum. IIpasuso Jlonurans packpblTus HeONpeaeIeHHOCTEH BUuaa

0/0u oo/,

50. PackpbITHs HeonpeaeaeHHocTel BugoB 00-00, 0x 00,17, oo?, 0P,

ol. ®opmyna Telinopa GyHKIIUN ¢ OCTATOYHBIM 4ieHOM B (hopme [leano u B
dbopwme Jlarpanxa.

52. Pasnoxenne o ¢popmyne MakinopeHna GyHKIu

a%, sinx, cosx, y=In(l+x), (@1+x)%

53. VY CI10BHS TOCTOSTHCTBa M MOHOTOHHOCTH (DYHKITHH.

54, JlokanbHblii skcTpeMyM QyHKIIMU. HeoOXoauMoe 1 10CTaTOUHbIE YCIOBUS
IKCTpEMyMa.

55. Hanpasnenue Boinykiocty rpaduka pyHkuuu. JlocraTogHoe yclioBHe Bbl-
MYKIOCTH rpaduka QyHKIHH.

56. Touxu neperuda rpaduxa Gynkun. Heo6xoanmoe u 10cTaTOYHOE YCIOBUS
TOYEK meperuoa.

57. OKcTpeManbHble 3HaYeHNs (PYHKIMU Ha OTpe3Ke. ACUMITOTHI Irpaduka.
[TonHas cxema uccneaoBanus QyHKIIMU U TIOCTPOCHHE €€ rpaduka.

58. [TonsiTe nepBooOpa3HO, ee CBONCTBA.

59. Omnpenenenne HeoNnpeaeIeHHOr0 NHTErpaia, OCHOBHBIE CBOWCTBA.

60. Tabnuua HeonpeaeIeHHBIX HHTETPAIOB OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

61. Metox 3aMeHBI IEPEMEHHON 1 MHTETPUPOBAHUS 110 YacTsAM B HEOTIPEICIICH-
HOM HHTerpae.

62. [TpocTeie Apodu 1 UX UHTErpupoBaHue. PazinoxeHne pauoHaabHON (PyHK-
IIUM Ha pocThie ApoOu. HTerpupoBaHue palioHaIbHBIX (YHKIUIH.

63. HuTerpupoBanue uppanyoHaibHbIX PYHKIINHN.

64. WHTerpupoBanue BhIpAXKEHUH, CO/lepKallliX TPUTOHOMETpUYEeCcKe (hyHK-
107078

65. 3anauu, NPUBOJAIINE K TOHATHIO ONpeieTIeHHOro nuTerpaia. [lnomans
KPUBOJIMHEHHOMN TparennH.

66. Onpenenenue uHrerpana Pumana. Heobxonumoe yciioBue HHTETpUPYEMO-
ctu. ['eomeTpuyeckuii CMbICT OMPEACIICHHOTO HHTETpaa.

67. Mepa XKopnana. M3amepumeie mHOkecTBa. CymMmbl JlapOy 1 uX cBOiCTBA.

68. Kpurepuit unterpupyemoctu no Pumany. Knaccel uHTErpupyembIx QyHK-
U,

69. CBoiicTBa onpenenéHHOro HHTETpaia, BRIPAKEHHBIE PAaBEHCTBAMH.



70. CBolicTBa onpenesIEHHOr0 MHTETpaja, BeIpa)KeHHbIE HepaBeHCTBaMu. Teo-
peMa o cpeIHEM 3HAUYECHUU.

71. [TpubinxKeHHOE BBIUMCIIEHUE ONPEAEICHHBIX HHTETPAJIOB.

72. WuTerpan ¢ nepeMeHHbIM BepxXHUM mnpenenom. Gopmyna Heiorona-Jlei6o-
HULA.

73. MeTto/1 3aMeHbI IEPEMEHHON U UHTETPUPOBAHMSI 110 YACTSAM B OIIPEAEIEHHOM
UHTETpae.

74. ITonsTHE JUIMHBI YyTU KpUBOM. BhIpaskeHHE JUIMHBI JyTU UHTEIPAJIOM.

75. [TonsTHe nomany niIockoi Gurypsl. BeipaxeHue miomanyn HHTErpajsoM.

76. [TonsiTne 06beMa MPOCTPaHCTBEHHOM 001acTu. Brruncienue oobema tena ¢

IIOMOIIIBIO TIONEpeYHbIX ceueHnid. O0beM Tena BpaleHus. Beruucnenue miomazei mo-
BEPXHOCTEW BPAILECHUS.

77. [TpunokeHue onpeaeneHHOro HHTErpaia K 3a1a4aM (GU3HUKH.

78. HecoGcTBenHbIe MHTETpaNIbI ¢ OECKOHEUHBIMU MpeAeIaMy OT HEOrpaHHUECH-
HbIX (QyHKIMi. CBOWCTBA U BEIYHCIICHHE.

79. [Tpu3HaKkK CXOAUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

2 cemectp (OIIK-1)
1. TTousTHE N-MEPHOTO eBKIIMI0BA MPOCTpancTBa R .

n
[pumepst MHOXKECTB R .

2. Tocnenoparensuocts B R" 1 ee npenen.

3. BemectBenHnas GpyHKIMU ABYX IEPEMEHHBIX U €€ rpaduK, JUHUHU YPOBHS.

4. JIBoriHbIe npenensl. [IoBTOpHBIE IIPEAEIIbI, YCIOBUS X PABEHCTBA.

S. [Tpenen pyHKIMU MHOTHX [T€PEMEHHBIX.

6. HenpepsBHOCTS PYHKIIMM MHOTHX MTEPEMEHHBIX, CBOWCTBA.

7. YacTHble TPOU3BOAHBIE U YAaCTHbIE TU(depeHanbl GYHKIUA MHOTHX I1e-
PEMEHHBIX.

8. HuddepenunpyeMocTs GyHKIIMH MHOTUX niepeMeHHBIX. [lonHbiit nudde-
peHuuai. 'eoMeTpru4ecKuii CMbICI YaCTHOM MPOU3BOIHOM U MoJIHOTO AuddepeHiana.

9. Heo6xonumoe u 1octaToYHOE YCIOBHS JU(PGEPEeHIIMPYEMOCTH.

10. [TpousBogHas CI0KHON (PYHKIIMH, MHBAPUAHTHOCTH (POPMBI IEPBOTO AUD-
depennuana.

11. [Ipou3BoHas IO HaNPaBIICHUIO. [’ pavieHT.

12. [TpousBosHbIe U U GepeHIaIbl BBICIIMX TOPSIKOB. Y CIIOBHS paBeHCTBA
BTOPBIX TPOU3BOIHBIX.

13. ®opmyina Telnopa GyHKIIMM MHOTHX MEPEMEHHBIX.

14. JlokanbHbIi 3kcTpeMyM (QYHKIIMK MHOTHX IepeMeHHbIX. HeoOxoaumoe
YCIIOBUE DKCTPEMyMa.

15. Kputepuii CunpBecTpa 3HaKOOIPEIEICHHOCTH KBaApaTHIHON (opMel. lo-
CTaTOYHBIE YCIIOBHSI JIOKAIBHOIO IKCTPEMYyMa.

16. JlokanpHbIi 3kcTpeMyM (pyHKIMU ABYX nepeMeHHbIX. Heobxoaumoe u f1o-
CTaTOYHOE yCJIOBHS 3KCTPEMyMa.

17. Boruncnenue npon3BoAHBIX HESBHO 3aaHHbIX QyHKUIMH. [lonsaTue 06
YCIOBHOM 3KcTpemMyMe. Meton Jlarpan:ka Hax0AEHHsI YCIOBHOTO 3KCTPEMyMa.

18. Haubonbiee u HaMeHblee 3HaUeHUs (PYHKIUN HAa KOMITaKTe.

19. 3ana4u, MIPUBOISALINE K MOHATHUIO JBOMHOIO HHTErpaa.

20. OmnpeneneHne JBOWHOTO MHTETpasia. Y CJIOBHS CYIIECTBOBAHUS JBOMHOTO
UHTETpaa.

21. CBoiicTBa TBOMHBIX HHTETPAJIOB.

22. CBeneHue 1BOMHOTO MHTErpaja K IOBTOPHOMY B CIy4ae NpsAMOYIOJIbHOU

o0OJactu.



23. CBenieHre IBOMHOTO UHTETpaja K MOBTOPHOMY B CIIydae KPHUBOJIMHEHHOM
obnacTu.

24. DNEeMEHT IO B KPUBOJIMHEHHBIX KOOPUHATAX. 3aMeHa IEPEMEHHBIX B
JIBOMHOM uHTerpane. [lomspHbie KOOpAUHATEI.

25. TpoitHble UHTErpaJIbl U UX BHIYMCICHHUE. 3aMEHA ITIEPEMEHHBIX B TPOMHOM
UHTETpaIe.

26. [IprMeHeHre KpaTHBIX MHTErPajoB K PEIIEHUI0 FEOMETPUUYECKUX U pusnye-
CKHX 3ajau.

217. [TonsiTue rinaakoit kpuoil. KpuBosmHeitHbie MHTErpalibl 1- poja, ux CBOM-
CTBA, TECOMETPUYECKUNA CMBICII.

28. OpueHntupoBaHHble KpuBble. KpuBOIMHEIHBIE MHTErpabl 2- pOJia, UX CBOM-
ctBa. PaboTa cmitoBoro moss.

29. CBs13b MEX1y KPUBOJIMHEHHBIMH HHTETpasIaMu 1-To 1 2-ro poaa. CriocoObl
CBEJICHUS KPUBOJIMHEUHBIX HHTETPAJIOB K ONPEICICHHBIM UHTETPAJIaM.

30. ®opmyina ['puna. BerunciieHue miomaam ¢ HoOMOIIbIO KPUBOJIMHEHHBIX UH-
TErpajoB.

31. Ycn0BUS HE3aBUCUMOCTH KPUBOJIUHEIHOTO HHTETpalia 2-ro poja OT MyTu

uHTerpupoBanus. Ciydaii momHoro auddepennnana. [leppoodpazHast U1 MOIBIHTET PaITb-
Horo BelpakeHust P(X, y)dx+Q(x, y)dy.

32. [TonsiTue rinankoii moBepxHoctu. BekTopHo-napamerpuueckas popma 3aza-
HUS OBepXHOCTH. KacarespHas IUIOCKOCTh M HOpMalib K TToBepXHOoCTH. [11011a1s mosepx-
HOCTH.

33. [ToBepxHOCTHBIE UHTErpabI |-r0 poja U UX CBOMCTBA.

34. JIBycTopoHHUE noBepXHOCTH. OpHEHTalLMs TIOBEPXHOCTU U BBIOOP CTOPOHBI.
Hanpasisromuye KOCMHYCbl HOPMaJIH.

35. [ToBepxHOCTHBIE HHTETPaNIbI 2-TO POJa U UX CBOWCTBA.

36. Crioco0bI cBeJIeHHs TOBEPXHOCTHBIX MHTETPAJIOB K IBOMHBIM HHTETPaIaM.

37. Porop, nuBeprenuus, nupkymsnus. @opmyiisl Ctokca u OcTporpajckoro-
["aycca, BeKTOpHast 3al1UCh. Y CIIOBHS NOTCHIIMAIBHOCTH BEKTOPHOI'O TOJISl B IIPOCTPAHCTBE.

38. Onpenenenue 4nucinoBoro psjaa, cymmsl psaaa. Heobxonumoe ycnosue cxonu-
MocTH psia. CBOMCTBA CXOASIIUXCS PAIOB.

39. Psnsl ¢ HeoTpunarenbHbIMU yiieHaMu. Kpurepuii cxoaqumocTu. [lpusnaku
cxoauMocTu (cpaBHeHus, [lanambepa, Komn).

40. WuTerpanbHblil pu3HaK cXoAuMOCTH. OOO0OIIEHHBIN rapMOHUYECKHUH ps U
€ro CXOAUMOCTb.

41. 3HaKonepeMeHHbIE psAJibl. AOCOIIOTHO U YCIOBHO cxofsimuecs psiabl. [Ipu-
3Hak JlelOHMna.

42. [TonsiTue pynkunonansHoro psina. PaBnomepnas cxonumocts. [IpusHak
Beiiepmtpacca paBHOMEPHON CXOOUMOCTH.

43. Crenennsie psiasl. Teopema Abens. aTepBan u paanyc CXOAMMOCTH CTe-
IIEHHOTO psifa.

44, [Tounennoe uHTErprpoBaHue U JudpGepeHIINPOBaAHNE CTEIICHHBIX PSAOB.

45. Paner Teitnopa n Maknopena. CTeneHHbIE psiZibl OCHOBHBIX JIEMEHTapHBIX

¢bynkuuit.Micnons3zoBanue pasioxeHus GyHKIUM B ps Telnopaans npuOIKEHHBIX BbI-
YUCIICHUM.

46. Paner @ypre. YcnoBus npeacTaBUMOCTH QYHKIMH psiaoM Dypre.

47. Paznoxenue B psag Pypbe Henepuoandeckoi pyHKIUM, 3aJaHHOM B TPOU3-
BOJIBHOM IPOMEXKYTKE.

48. Paznoxenue ¢pynkuuit B psg @ypbe 1Mo CHHYcaM HUIIH MO0 KOCHHYCAM.

OneHouHBIE CPENCTBA /1JI MHBAIMIOB U JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/10pO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX MICUXO(PHU3NIECKHX OCOOCHHOCTE.



— MpU HEOOXOMMOCTH UHBATUIAM U JIUIAM C OTPaHHYEHHBIMH BO3MOKHOCTSIMH 3/I0PO-
BbA IPCAOCTABIIACTCA JOMOJIHUTCIIBHOC BPpEMS JJII IMTOATOTOBKH OTBECTA HA SK3aMCHC,

— MPU MPOBEJICHUU TIPOLICYPHI OIICHUBAHUS PE3YJIbTATOB 00YyUCHHSI MHBAJIHIIOB U JIHII C
OrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBBA IMPEAYCMATPUBACTCA UCITOJIB30BAHHUEC TCXHHUYC-
CKUX CPEICTB, HEOOXOJAUMBIX UM B CBSI3U C X WHAMBHYaTbHBIMH OCOOCHHOCTSIMU;

— [Ipr HGO6XOI[I/IMOCTI/I JJIS 06yan0mecsI C OrpaHUYCHHBIMH BO3MOKHOCTAMMU 310PO-
Bbsl U MHBAJIMJIOB ITPOIIEIypa OICHUBAHUS PE3YJIbTATOB O0YUYCHHS MO JUCIUTUIMHE MOXKET
MPOBOAMTHCS B HECKOJIBKO ATATOB.

[Iporneypa orileHUBaHUS PE3yJIbTATOB O0YUYCHHS MHBAIUIOB U JIUI] C OTPaHUYCHHBIMHU
BO3MO>KHOCTSIMU 37I0POBbsI I10 AUCHHUILIMHE (MOJYJII0) IPEIyCMAaTPUBAET NPEAOCTABICHUE HH-
dopmanuu B popmax, aganTUPOBAHHBIX K OTPAHUYCHUSIM HUX 3JI0POBbSI H BOCIIPUATHS HHPOP-
Manuu:

4.2.2 TlpumepHbie OnjieThl K 3k3ameny (OIIK-1)

1920
denepanbHOE rocy1apCcTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE YUPEXKIEHUE
BbICILIEr0 00pa30BaHUs
«KyOaHckuii rocy1apCTBEHHBI YHUBEPCUTET
(®I'bOY BO «KyoI'Y»)
buner Ne 1

(Marematuueckwuii ananus, 03.03.03, cemectp 1, 2019 — 2020 yu. r.)
1. Tlpoctsie 1poOH 1 UX UHTETpUpOBaHHE. Pa3noxeHne pamoHaIbHON (HYHKIIMK Ha MPO-
cTble pobu. IHTerpupoBanue paluoHaibHbIX GYHKLINH.
2. Teopema depma, €€ TeOMETPUIECKUI CMBICIT.

3.3amaua. Haiitu qudpdepenunan dynkmun (X, y) =In(X++/ X2 +y?).

3aB. kadeapoit Teopun GyHKITUI B.A. Jlazapes

1920
®enepalibHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTENbHOE YUPEKICHHUE
BbICLIET0 MPO(ECCHOHATBHOTO 00pa30BaHuUs
«KybaHCckuil rocy1apcTBEHHbIN YHUBEPCUTET»
(®I'BOY BO «KyoI'Y»)
Buner Ne 2

(Marematnueckuii ananu3, 03.03.03, cemectp 2, 2019 — 2020 yu. 1.)
1. VYcnoBus HE3aBUCUMOCTH KPUBOJMHEWHOTO UHTErpaia 2-ro pojia OT MyTH HHTETPH-
pOBaHMUS.
2. Tloustue muddepeHimana GyHKIMH MHOTUX TIEPEMEHHBIX. Ero reoMeTprueckuit
CMBICIL.

3. 3amava. BeruvcnuThe J1BOMHON MHTETpall I I (1+ X+ yz)dx, e obnacts D orpanu-
D

YeHa JIUHHUAMH Y = X2, X+y=2.
3aB. kadenpoii Teopuu GYHKIIHIA B.A. JIazapes



5. IlepeyeHb OCHOBHOI U JOMOJHUTEILHOM Y4eOHOH JTUTEPATYPbI, HEOOXOAUMOM
AJIs1 OCBOEHMS TN CHUIIIHHBI (MOIYJIA)

5.1 OcHoBHAas1 IUTEpPaTypa:

1. Kynpssues JI. 1. Kypc marematudeckoro aHanu3a: yaeOHHK /sl 6aKanaBpoB : yueo-
HUK JUIS CTYJIEHTOB BY30B, 00yUaIOIUXCsl 10 €CTECTBEHHOHAYYHBIM M TEXHUYECKUM HaIlpaB-
nenusm u criermanbHocTsM T. 3 /J1. 1. KynpsiBues ; Mock. pusuko-texHs. un-T (I'oc. yH-T) 6-¢
u3a. -Mocksa: FOpaiit, 2012

2. lemunoBuu b.I1. COopHUK 33124 U yIIpaKHEHHI IO MATEMaTHYECKOMY aHAIH3Y.

M.: 2009. — 558 c.

3. bepman I'.H.COopHUK 33124 110 KypCy MaTeMaTHIECKOTO aHAIIM3A : 3aIaYHUK —
Mocksa : Okonut, 2015. — 432 ¢

4. Kynpsisues JI.JI., KyracoB A.Jl., Yexnos B.U., [llabyraunn M.1. CO0pHUK 33124 110
MareMartnueckoMmy ananu3zy. Tom 1. Ilpenen. HenpepsiBHOCTD. {uddepenumpyemoctp.

M.: ®usmatiaut, 2010. — 496 c.
(http://e.lanbook.com/books/element.php?pll cid=25&pll id=2226).

5. Kyapssues JI.JI., Kyracos A./l., Uexnos B.I., [llabynun M.M. COopHuUK 32134 1O
MareMarnyeckoMmy aHanu3zy. Tom 2. Unrerpainsl. Paael. M.: @usmatnur, 2009. — 504 c.
(http://e.lanbook.com/books/element.php?pll cid=25&pll id=2227).

5.2 Jlono/iHMTeIbHAS JIUTEPATypAa:

6. Kynpsisues JI./I., Kyracos A./l., Uexsnos B.1., llabynun M.M. COopHuUK 32134 MO
MaTemMaruyeckomy aHanusy. Tom 3. DyHKIMM HECKOIBbKUX NepeMeHHbIX. M.: du3mariur,
2003. — 472 c. (http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2220).

7. Umeun B.A., Tlo3usik 3.I'. OCHOBBI MaTeMaTHYECKOTO aHAIN3a: YIEOHHK; B 2 U.
M., 2006. Y. I. — 464c., Y. Il. — 646¢.

8. SIpemenko JI.A. Kparusie unterpansr: [Ipaktukym. Kpacaonap: Kybanckuii roc.
yH-T., 2006.- 80 c.

9. Spemenko JI.A., ITonGepesknna A.M. KpuBonuHeiiHbIe 1 TOBEPXHOCTHBIC HHTE-
rpansl. YuebHoe nocobue. Kpacnonap: Kybaunckuii roc. yH-1., 2012.-109 c.

[t 0CBOEHHMS TUCLMILIMHBI HHBATUAAMU U JINLIAMUA C OTPAaHUYEHHBIMU BO3MOKHOCTIMU
3/10pOBbSl UMEIOTCS W3JIaHUS B DJIEKTPOHHOM BHUJE B AJIEKTPOHHO-OMOJIMOTEUHBIX CHUCTEMAX
«Jlanp» 1 «¥OpaiiT».

Ilepuoanueckue U3TAHUSA: He NPEOYCMOMpPEHbL
6. Ilepeyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTn «UH-
TepHeT», He0OXOAMMBIX /IJISl 0CBOCHHUS THUCHMIIMHBI (MOYJIs1)

1. http://www.alleng.ru/edu/math9.htm
2. http://www.matburo.ru/st subject.php?p=ma
3. http://pdf-ka.ru/tags/matematicheskiy-analiz

7. MeToauveckue yKa3aHus 1 00yYAKOIIUXCS 110 OCBOCHHIO TUCIHUIIIMHBI
(MmonpyJs).
151 KOHTPOJISL OCBOCHMS Kypca U MOATOTOBKH K K3aMEHY CTYJIEHTaM IMpeAJIaraercs

BBITOJIHEHHE §-MU KOHTPOJIBHBIX paboT,rpauk KOTOPHIX C YKa3aHUEM TEM NMPUBOIUTCS B
IJIaHAX CEMUHAPCKUX 3aHATUHN 110 MAaTEMAaTHYECKOMY aHAIIU3Y.

B nepBoM cemecTpe TUIaHUPYETCs MPOBENECHNE KOJIJIOKBUYMA C LENBIO aJalTalllN CTY-
JIEHTOB K YPOBHIO TpeOOBaHUH, PEAbIBIIEMbIX K HUM Ha 9K3aMeHe, U K (popme MpoBeieHus
HK3aMeEHa.


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

[Ipenuaraercs Takke BBIIIOJHEHUE TUIIOBBIX MHAWBUIYAJIBHBIX 3a/1aHUH U1 CaMOCTOS-
TeJNbHOM paboThl Mo TemaMm: «IlocTpoenue 3ckn30B rpadukos ¢pynkuuid. [Ipeaen nocnenosa-
TesnbHOCTIY, «[Ipenen u HerpeprIBHOCTh GyHKIMUNY, «/luddepenpoBanne GyHKIUN OJHON
nepeMeHHoiy, « HTerpupoBanue QyHKIMA OTHOW IEPEMEHHO.

Bo BTOpom cemectpe — o Temam: «luddepenunupoBanue GpyHKIHI MHOTHX TIEpEMEH-
HBIX», «KpaTHble HHTErpaibl U UX MPUIOKEHUS », «KpUBOJIMHENHHbIE U TOBEPXHOCTHBIC HHTE-
rpansiy, «Psaap» MaauBuyanbHble 3aJaHKsI BBITOIHSIOTCS B OTAEIBHON TETPaau U IPOBEps-
IOTCS NIPENOAABATENIEM C BHIOOPOUHON 3alIUTON (THIIOBbIE MHAMBUAYAIbHbIC 3aJJaHUs J1aHbl B
npunoxenuu k PJIIT).

| cemecTp
HaumenoBanue tem CpoKH BBITTOJIHEHHS
IToctpoenue scku3oB rpapukos ¢pynkuuii. I[Ipenen nocnenosa- 3-s1 Hepens

TEJILHOCTH.

[Ipenen n HENPEPHIBHOCTH (QYHKIIHH. 7-51 Hepens
HuddepennnpoBanue GyHKIHA 0OTHON EPEMEHHOA. 12-s nenens
WuTerpupoBanue GpyHKIMA 0HON IEPEMEHHOM 17-s1 nenens

Il cemecTp
HaunmenoBanue tem CpokH BBINOJIHEHHS
HuddepenuupoBanue GyHKINNA MHOTUX TE€PEMEHHbIX. 4-s1 Henens
KpatHble nHTETpasbl M UX MPHIOKEHHS 8-s1 Henens
KpuBonmHeliHbIe ¥ TOBEPXHOCTHBIE HHTETPAHL. . 12-s nenens
Psaner. 17-a Henens

B ocBoeHuMM JAMCUMIUIMHBI HMHBAJIMAAMU W JIMIAMM C  OrpaHMYCHHBIMH
BO3MOXKHOCTSIMU3JIOPOBbSl 0OJIbIIOE 3HAYEHME HMEET HWHAMBHUAYyallbHas YydeOHas paboTa
(KOHCYJIBTALMKU) — IOTIOJIHUTENBHOE pa3bsiCHEHHE Yy4eOHOr0 MaTepHaa.

WuauBuayanbHble KOHCYJBTAllMM IO MPEAMETY SBISIOTCA BaXXHBIM  (AKTOPOM,
CHOCOOCTBYIOUIMMH HMHIUBUAYATU3alMM OOYYEHHUS W YCTAHOBJIEHHIO BOCIHUTATEIbHOTIO
KOHTaKTa MEKIYIpernojaBaTesieM U 00yJarouMMCcsl HHBAJIUAOM WIIH JIMLIOM C OTpaHUYE€HHBIMU
BO3MO>KHOCTSIMU3JOPOBBSI.

8. [lepeuenb HH(POPMALIMOHHBIX TEXHOJIOTHIi, HCNIOJIb3YeMbIX IIPH OCYLIECTBJICHUHU
00pa30BaTeILHOIO MPoUEecca MO0 AMCHHUILINHE (MOAYJ/II0) (IPH HE0OXOIMMOCTH)
He npedycmMompeHbl
8.1 Ilepevyenb HEOOXOAMMOI0 MPOrPAMMHOIO 00ecTIeYeHUs!
He npedycmMompeHbl
8.2 Ilepeyenb He0OXOAMMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
He npedycmMompeHbl
8.3 Ilepevyenb MHGPOPMANMOHHBIX CIPABOYHBIX CHCTEM:
1. CnpaBouno-mipaBoBas cuctema «KoncynbranT [Tmrocy (http://www.consultant.ru)
2. DnektponHas oubimoreunas cucrema LIBRARY.RU (http://www.elibrary.ru)/

9. MaTepuanbHO-TeXHH4YecKasi 0a3a, HeoOXxoauMasi 115 OCyLIeCTBJICHUsS 00pa3oBa-
TeJIbHOI'0 NMPoLecca Mo AMCHUIINHEe (MOAYJII0)

MaTepI/IaJ'IBHO-TCXHI/IqCCKOC obOecrieueHue JUCIHUITIINHBI

No Bua pabor
(MOyJ1s1) M OCHAIIEHHOCTH

1. JIeKIIMOHHEBIE 3aHATHS JlekumoHHas ayauTopus, AJid IMMPOBCACHUA JICKIIMOHHBIX
3aH${TI/II\/'I, HWHTCPAKTUBHAA JOCKA



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

CeMMHapCKUE 3aHATHS

VY4eOHble ayAUTOPHUHU IS IPOBEICHUS U CEMHHAPCKUX 3a-
HATHUI, UHTEPAKTUBHAS JOCKA

JIaGopaTopHsbie
THUS

3aHA-

PaGouum miiaHoM He IPETyCMOTPEHBI.

KypcoBoe mnpoextupo-
BaHUE

PaGouum miiaHoM He IPETyCMOTPEHBI.

I'pynnoBeie (MHAUBH-
NyajabHbl€) KOHCYJIbTa-
92078

Y4eOHast ayAuTOpHs, OCHAIICHHAS WHTCPAKTUBHOW JOC-
KOU

Tekymuid  KOHTPOJIb,
MPOMEXKYTOUHAsT aTTe-
cTanus

VYyeOHasi ayauTOpHsi, OCHAIIEHHAs] WHTEPAKTHBHOMU JOC-
KOH

CamocTtosiTenbHas pa-
oora

Kabuner mis caMocTOSITENbHON pPabOThI, OCHAIIEHHBIN
KOMITBIOTEPHON TEXHHUKOH C BO3MOXHOCTBIO IMOJAKIIIOYE-
HUs K cetu «HTEepHET»,IpOrpaMMOI SKPaHHOI'O YBEIU-
YEeHUs1 U O0ECIEYEeHHBIH JOCTYIIOM B 3JIEKTPOHHYI HH-
(b opMaIioHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.




