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1.ObEM JUCHUIIJIMHBbI

Bcero: 16 3auetnnix equnuil (576 akageMHUYECKUX vaca)
ouHas popma oOydeHHS

Bun yueOHOM paOoThI Ha Bcro ceMecTp
JTUCHUTUIHY 1 2 3 4
AyIUTOpHBIC 3aHITHS 420 108 108 108 96
(koHTaKTHasi padboTa ¢
IIPENOIaBATEIEM )BCETO
Y4acoOB, B TOM YHUCIJIE:
Jlexumm 192 48 48 48 48
[TpakTrueckue 228 60 60 60 48
3aHITHUS
CamocTosTenbHas 156 36 36 36 48
paboTa, BCero 4acos, B
TOM YHCIIe
[ToaroroBka k 108 27 27 27 27
DK3aMEHY
BrimonaeHme 45 9 9 9 18
KOHTPOJIbHOM paOOThI
Hpyrue Buasl 3 3
CaMOCTOSITEIIbHOU
paboThI
Bun nmpomexxyTouHoi 9K3aMEeH 9K3aMEH | JK3aMEH | 9K3aMEH | dK3aMeH
aTTeCTaINH
OO6m1ast TPy10€MKOCTh 576 144 144 144 144
JUCITUTITIHBI
3ao4Has (hopma 00yueHus
Bun yuebnoit pabotel | Ha Bcio CEMECTP
aucuuminey | 1 2 3 4
AynutopHbie 3aHsATUS | 62 18 14 14 16
(xoHTakTHas paboTa ¢
MpenoaaBaTesieM )BCEro
4acoB, B TOM YHUCIJIE:
Jlexkuun 30 10 6 6 8
[IpakTuueckue 32 8 8 8 8
3aHITHS
CamocrosiTenbHas 514 126 130 130 128
paboTa, Bcero 4acos, B
TOM YHCIIe




I[Toaroroska K 108 27 27 27 27
DK3aMEHy
Brimonaenwne 72 18 18 18 18
KOHTPOJIbHOM paOOThI
Jpyrue BuabI 334 81 85 85 83
CaMOCTOSTEIIbHON
paboThI
Bun npomexxyTouHOM | 9K3aMeH 9K3aMEH | 9K3aMEH | 9K3aMEH | 3K3aMeH
aTTeCTallu
OO6mast Tpy10eMKOCTh | 576 144 144 144 144

JTACIHUATUINHBI




2. MECTO JUCHMUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHON
IHPOI'PAMMBbI

Jucnnmiamaa «MaTeMaTHYeCKUM aHaIM3» OTHOCHUTCS K 00s3aTeIbHON YacTH
yacth bnok 1, mornueckn M COAEPKATENBHO -METOAUYECKH B3aMMOCBS3aHa C
IPYTUMH TPO(PECCUOHANBHBIMU JAUCHUIIMHAMU: alreOpoi, TeoMeTpHuel, Teopueit
GYHKIIMI ~ KOMILJIEKCHOM —TepeMeHHOHM, auddepeHnaNIbHbBIMI  YPaBHEHHUSIMH,
TEOpUEH BEPOSITHOCTEH, YMCIEHHBIMU METOJaMH, Y4YEOHOH M IPOU3BOICTBEHHOMN
NPAKTUKaMHU, BISAACH 0a30M AJiI MHOTHMX U3 HUX, UCHOJb3YS MOHATUS U METOJbI
HEKOTOPBIX U3 HUX.

OcBoenne «MaTemMaTM4eCKOro aHaIW3a» JOJDKHO ONHMPAThCA HA IIPOUYHYIO
0a3y 3HaHUN, YMEHUN U HABBIKOB, IPUOOPETEHHBIX CTYACHTAMU B IIKOJBHOM KypcCe
MaTeMaTHKHU, 0COOEHHO B Kypce «Anredpa 1 Hauaia aHajau3a.

Pe3ynbrarl M3yuyeHUS AUCHUIUIMHBI HEOOXOAMMBI JJIsi HM3YyYEHHUs TaKuX
JUCHMIUIMH KakK AudQepeHunanbHble ypaBHEHUS, YHCIEHHBIE METOMbI, TEOPHs
BEPOATHOCTEW, YPaBHEHMSI C YACTHBIMU MTPOU3BOJHBIMU, (PYHKIIMOHAIBHBIN aHAIN3,
YUCJICHHBIE METO/bl, BADUALIMOHHOE UCYUCIIEHNE U MHOTUX JIPYTHX.

3.JNIVIAHUPYEMBIE PE3YJIbTATHI OBYUEHUSI

lenpro oCBOCHHMS JUCIUILUIMHBEI «MaTeMaTHUYCCKUM aHalu3»  SBJISCTCS
MOJTyYCHHE byHIaMEHTAIBLHOTO MaTEMaTHYECKOTO o0pa3zoBaHusl,
CIIOCOOCTBYIOIIETO Pa3BUTUIO JIMYHOCTU, TMOATOTOBKE KBaJIU(UIIMPOBAHHOTO
MaTeMaTuKa, CIOCOOHOr0 MPUMEHUTh 3HAHHWS W3 MaTeMaTH4YeCKOro aHajiu3a B
Pa3IMYHBIX 00JACTAX HAYKH M €€ TPHIIOKEHUIX

3amayaMu OCBOCHUS JUCLUIUIMHBI «MaTeMaTHUYEeCKUN aHaJIU3) SBJISIOTCS:
-OCBOCHME OCHOBHBIX IIOHSTHUH M UX CBOMCTB;
-OBNajicHUe  (PyHIaMEHTAJIbHBIMH  TOHATHSAMH  MaTEMaTUYeCKOTO  aHalu3a,
CBOMCTBAMHU TMOHSITHH, OCHOBHBIMU HMCYHCICHHSIMH OOBEKTOB MaTEMaTHYECKOIO
aHaIu3a;
-OBJIQJICHUE METOJIaMH W TPUEMaMHU PEIICHUs] KOHKPETHBIX 3aJlauy U3 Pa3IMuHbIX
obOmacTeit MaTeMaTHKU,
-bOopMUPOBaHHWE HABBIKOB IMPUMEHEHHUS  MaTEMAaTHMYECKOro  aHaiu3a I
HCCIICIOBAHUSI B PA3JIMYHBIX 001aCTAX MaTeMaTUKU, PU3UKH, XUMUHU, OUOJIOTUY;
-hopMUpOBaHNE YMEHHUsS BBIICIISTH KOHKPETHOE MaTEMaTUYeCKOE COJIep)KaHUE B
NPUKIAJAHBIX 337ja4aX yueOHOM 1 MpodecCuOHANIBHON AESTENbHOCTH.

Komnerennuu ¢opmupyembie B pe3yJbTaTe OCBOCHUS AUCHUIIHHBI:
CnocobeH ocBaMBaTh M HCIOJIH30BaTh 0A30BbIE HAYYHO-TCOPETUUYCCKUE 3HAHUS H
MPaKTUYECKUE YMEHUS 110 TPEIMETY B TPO(HECCHOHATILHOM aeatensHocTM
(ITK-3);

NHaukatopel M JECKPUIITOPHI YacTH COOTBETCTBYIOIIEH KOMIICTCHIIHH,
dbopMupyeMoii B Mpolecce  HM3YYeHHs]  JUCHUIUIMHBL  «MartemaTtnueckuit
aHaJu3», OLIEHUBAIOTCS IMPU TMOMOIIU OIICHOYHBIX CPEJICTB.



[Tnanupyemsble pe3yabTaThl 00yueHHs 110 JTUCHMILIMHE «MaTeMaTH4eCKuii aHaau3», HHIUKaTOPbI
noctikeHus: komnerenuii [1K-3, nepedeHp o1leHOYHBIX CPECTB

Ne Kon HaumenoBanue Kon [Inanupyemsie HanmenoBanue
/T | MHIUKaTOpa WHJUKaTopa IJIAHUPYEMOTO pe3yJIbTaThl OIIEHOYHBIX
JIOCTHKEHUS JIOCTHKEHUS pe3yJibrara oOydeHus CpPEACTB
KOMIICTCHIUHU KOMIICTCHIUHU o0yJeHus
1. NO-1 k3 3HaTh: ocuoBuble | 3 (M/-1 ik -3) 3naeT: ompeneneHus u | Bompocs TS
IIOHATUA W  MCTOJBI CBOMCTBaA OCHOBHBIX | COa4YH DK3aMCHa
pemenus THITIOBBIX HOHﬂTHﬁ,
3a1a4 HCIIOJIB3YEMBIX B
JTaHHOU obJactu,
METOAbI peuicHuA
3ajgad, BO3MOXKHBIC
cepbl ux
IIPUIIOKEHUI
2. UI-25k 3 VYmers: wucnonb3oBath | Y (MI-2 i -3) Vmeer: pemath | 3agaHus
TIOJTYYCHHBIC 3HaHUA OCHOBHBIC THIIBI 3a/1a4 py6e)KHI>IX
JUIs peleHus KOHTpOJIEH,
MPUKIIAJHBIX 3ada4 BOIIPOCHL JJIsA
clayM 3K3aMCHa
3. WNI-3px.3 Baaners: B (M-3 ik -3) Bnameer: ocHoBHBIMHE | Bompocs IS
MAaTEMAaTHYCCKUM IIOHATHAMU, clayM 3K3aMCHa
armapaTomMm npueMamMu pemeHuA
JUCHHUIIIINHBI, 3aJa4
OCHOBHBIMH
IIOHATHUAMU,
IIpUEMAaMU  DPEILIECHUS
3ajga4d
4. Conep:xanue QM CIUATIITAHBI
4.1. YueOHO-TeMaTH4YeCKHUil IJIaH
Ounas dhopma 00yueHuUs
Py6ex Howmep HaumenoBanue pasnena, |KonuuectBo yacos
pasnena, TEMBI KOHTAKTHOM paboOThI C
TCEMBI IMperogaBaTcjicM
Jlexun [IpakTnueckue
3AHATUSA
IcemecTp 48 60
Pybex 1 P1 MHoxkecTBa QyHKIUH, 24 36
IpEAEIIbl, HEIPEPBIBHOCTH
PyGex 2 P2 [TpousBogHas GyHKIMS 14 16
Pybex 3 P3 [Ipumenenue 10 8
MIPOU3BOJHOU ISt
uccnenoBanus GyHKIIMU U
MOCTPOCHMS Tpaduka




Il cemecTp 48 60
Pybex 4 P4 Heonpenenenuslii 12 18
MHTErpai (METOIbI
WHTETPUPOBAHUS)
PyGex 5 P5 OnpeneneHHplil THTErpall, 6 6
€ro CBOMCTBA U
BBIYKCIICHUE
PyGex 6 P6 [TpunoxxeHus 10 16
OIPEJICTICHHOT0 MHTErpaJia
Py6ex 7 P7 YuclioBbIE psiJibI 10 10
Py6ex 8 P8 DyHKIMOHAIBHBIE PSIIBI U 10 10
UX IPUMEHEHHE
11 cemecTp 48 60
Py6ex 9 P9 Huddepennumansroe 24 30
ucUHCIeHUE PYHKINN
HECKOJIbKMX NIEPEMEHHBIX
Py6ex 10 P10 HNurterpanbHoE 24 30
UCUYMCIICHHE PYHKIUI
HECKOJIbKMX MEPEMEHHBIX
IV cemectp 48 48
Pybex 11 P11 WuTerpansl no 12 16
OBEPXHOCTHU
Py6ex 12 P12 DJIEMEHTBI TEOPUU OIS 12 10
Py6ex 13 P13 HecoGcTBeHHBIC 12 10
MHTETpaJibl U HHTETPaJIbI,
3aBHCSILME OT IapaMeTpa
Pybex P14 Psnb1 @ypre 12 12
3aounas ¢hopma oOydeHus
Py6Gex Howmep HaumenoBanue pazgena, | KonmuecTBo 4yacoB
paszzerna, TEMBI KOHTaKTHOU paboThI C
TEMBI pernoaaBaTeseM
Jlexun [IpakTrnueckue
3aHSTHS
IcemecTp 10 8
Py6ex 1 Pl MHuoxecTBa QyHKINH, 2 2
peJIeibl, HEIPEPHIBHOCTD
Py6ex 2 P2 [TpousBoaHas GyHKUIUS 4 4
Py6ex 3 P3 [Tpumenenue 4 2
MIPOU3BOAHOU JJIsI
ucciaenoBanus GyHKIIUU U
OCTPOeHUs rpaduka
Il cemecTp 6 8




Pybex 4

P4

HeonpeneneHnuslii
UHTErpai (METObI
WHTETPUPOBAHUS)

Py6ex

5 P5

OnpeneneHHbIi HHTErpall,
€ro CBOMCTBA U
BBIYMCIIEHHUE

PyGex

6 P6

[Tpunoxenus
ONPENICICHHOTO UHTErpaJia

PyGex 7

P7

Yucnosbie PpAObI

Py6ex

8 P8

O yHKIUOHAIBHBIE PSAIbI U
VX ITPUMEHCHHUE

Il cemecTp

»

oo

Py6ex 9

P9

Huddepenuuanbaoe
UCYHCIICHUE PYHKITUI
HECKOJIBKHUX MTEPEMEHHBIX

Py6ex

10 P10

HNuTterpansHoe
UCYHCIICHUE PYHKITUI
HECKOJIBKUX ITEPEMEHHBIX

IV cemecTp

Pybex

11 P11

HNHuTerpansl no
ITOBEPXHOCTH

Py6ex

12 P12

DJIEMEHTBI TEOPUU OIS

Py6ex

13 P13

HecoOcTBEHHBIE
WHTErPaJIbl U HHTETPAJIbI,
3aBHUCSIIUE OT ITapameTpa

Py6ex

P14

Psanpr Oypee

4.2. Conep:kaHue JIEKIIMOHHBIX 3aHATHH

Iudp
pasnena,
TEMBI
IMMCIIUTUINH
Bl

HaumenoBanue
pasnena, TeMbI
JTUCIIAIUINHBI

HaumenoBanue u conepxanue
JIEKLHUH

TpynoeMKocCTh,a
acel
Ounast popma

TpyaoeMKoCTb,4
acel
3aouHas Gopma

| CEMECTP

P1

MHoxecTBa,
yHKIMY,
MpEIEbL,
HETPEPBIBHOCTh

MHO0K€ECTBO JIENCTBUTEIbHBIX YHUCE:
paloHaIbHbIE YHCia, HE0OX0IMMOCTD
paciMpeHuss MHOKECTBA PalliOHAIBHBIX
Yyucell, UppalMoHaIbHbIE YUCIIa,
M300pakeHNe NEeHCTBUTENLHBIX YHCel
OECKOHEYHBIMH JECATHUHBIMH TPOOSIMH,
aKCHOMaTHKa MHOKECTBA
JNEHCTBUTEIBHBIX YUCEI.

OrpaHWYCHHBIC U HEOTPAHUYCHHbBIE
YUCJIOBBIE MHOYKECTBA: OTPAaHUYEHHOCTD
MHO>KECTBa CBEPXY, CHU3Y;
OTpaHUYEHHOCTb, HEOTPAHUYEHHOCTD,
TPaHUIIBI MHOJKECTB, OKPECTHOCTH TOYCK,
MIPOMEKYTKH.




Moayns IeHCTBUTEILHOTO YHCTIA B €T0
CBOMCTBA: MOHATHE MOYJIS
NEeHCTBUTEILHOTO YHUCIA,
TEOMETPUYECKHI CMBICIT; CBOMCTBA
MOAYJIS IEHCTBUTENILHOTO YUCIIA;
PACCTOSIHUE MEX]Ty TOUKaMH Ha MIPSIMOK.

JeicTBuTenpHast G yHKIAS
JEHWCTBUTENILHOM EpEeMEHHOI: MOHTHE
COOTBETCTBHSI MEKIY MHOXKECTBAMH,
0TOOpa’keHIe MHOXKECTB, QYHKIIHS,
yrcIoBas GYHKIHS, AeHCTBUTEIbHAS
(hyHKIHSA DeHCTBUTEIBHOI ITepeMeHHOH,;
00J1aCTh OIpeIeNICHNs, MHOXKECTBO
3HAYCHMH, CIIOCOOBI 3a1aHUs, CY)KEHHE
(yHKIMH, KOMIO3UIUS QYHKIMH,
obpaTHas QyHKuus.

Knaccudukanus ¢hyHKIUN 110
AHATUTUYECKHUM BBIPAKEHUSIM U
CBOWCTBAM: IIEJIbIC PAllMOHATIBHEIC,
JIpoOHO- paloHaibHble QyHKINH,
UppaIOHAaJIbHbIC (YHKIINH,
anredpanveckue, TPaHCICHICHTHbIC
(yHKIMH; MOHOTOHHBIE, OTPaHHYCHHbIE,
YETHbBIC U HEYETHBIC (HYHKIIHH,
MepHoAnYecKre HYHKIHH.

Ilocne10BaTENbHOCTH ¥ UX CBOWCTBA!
MIOHSTHE TTOCIIEI0BATEIBHOCTH, CIIOCOOBI
3a/1aHuUs, IIPUMEPBI
MOCJIEI0BATENBHOCTEN; MOHOTOHHBIE
MOCJIEI0BATENBHOCTH, OTPAHUYEHHBIE
MOCJI€I0BATENBHOCTH.

IIpeaen mociaea0BaTeIbHOCTH:
oTpe/ieNieHne, TeOMETPUIECKUI CMBICIT,
CXOJAIINECS ¥ PaCXOSAIIHECS
I10CJIEI0OBATEILHOCTH, MX CBOMCTBA.

CBOHCTBACXOAANUXCANOCIEOBATENBLHOC
Tel: eMUHCTBEHHOCTb MpeJeNa, Mpeael
HOJIOCIEN0BATENLHOCTH,
OTrPaHUYEHHOCTb CXOASMIEHCS
MOCE0BATENBHOCTH, COXPAHEHHUE 3HAKA,
IIpe/iebHbII IEPEX0]] B PABEHCTBE,
IIpesebHbII NIEPEX0]] B HEPABEHCTBE,
pezen NpOMeEKyTOUHOM
MOCJIEI0BATENBHOCTH, ITPEIEI
OTpaHUYEHHOM I10CIIEJOBATEIbHOCTH,
YHCIIO «e».

Teopemnl 0 peaenax
Iocyea0BaTeIbHOCTENH. BHJIBI
HEOIPEJIENIEHHOCTEH H UX PACKPBITHE:
TEOPEMBI O IIPEJIENie CYMMBI,
MPOU3BEICHUS U YACTHOTO CXOAALINXCS
MOCJIE0BATEIHLHOCTEM;

0 o
HEONPE/ICTICHHOCTH BHJA 7, —, 00-%0, 0xo0,

1%; 6GeckoHEYHO MaJible M OECKOHEUYHO
OOJIBIINE [TOCIIEN0BATENILHOCTH, UX
CBOMCTBA.

[penen pyukimm:npenen GyHKINA B
KOHEYHOU TOYKE, Ha OCCKOHEYHOCTH,
OeckoHeuHbIe TIpenesnl. OnpeneeHus mo
I'eitne m Komm, UX SKBUBaJ€HTHOCTb.




Teopemsl 0 npeaenax GyHKUMH. Buasl
HEONpeAEIEHHOCTEN U X PACKPLITHE:
OECKOHEUYHO MaJible U OECKOHEUHO
Oouspine (QYHKIUH, UX CBOWCTBA;
TEOPEMBI O TIpejielie CyMMBbI,
MPOU3BEAEHHS U YaCTHOTO (DYHKITHIA;

0 o
HEOTIPEACTICHHOCTH BUAA 7, —, 00-00, 0xo0,

000, 091%®; 3amMeuaTesbHBIE IPEEbL:

. 1
limx_,o% =1, lim,, (1 +x)x =e.

HCH[)G[ZHBHOCTB q}yHKgI/II/I B TOYKCE:

MOHSTHE HENPEPBIBHOCTH (QYHKIIMH B
TOYKE, TEOPEMBI O HENPEPHIBHBIX
(YHKIHMSX, HETIPEPBIBHOCTH CI0KHOMN
(yHKIIMH; HEMPEPHIBHOCTD PA3IMYHbBIX
(yHkIWmii; cBoiicTBa QyHKIMIA,
HENPEepHIBHBIX B TOYKE; TOUYKH Pa3pbiBa U
UX KIacCH(HUKAMS; HCCICIOBaHIE
(yHKUUMIT Ha HENIPEPBIBHOCTD
NOCTpOCHHE IrpaduKoB.

CBoiicTBa (D YHKIIMH, HEIIPEPHIBHBIX HA
OTpe3Ke: OTPaHMYCHHOCTD Ha OTPE3KeE;
JIOCTIDKEHUE BEPXHUX (HWKHUX) TPAHUI;
oOpareHne B Hylb; O IPOMEKYTOIHBIX
3HAUCHUSX; MPUMEHEHHE CBONUCTB JJIs
pelIeHus 3anad.

O6parnas ¢pyHkims. Teopema
CYIIIECTBOBaHUs 00paTHOM HYHKIMH:
MOHATHE 00paTUMOW (YHKIIMHU, OHSITHE
00paTHOU (YHKIKH. Y CIOBHS
obparumoctn pynakimm. Teopema
CYILECTBOBAHUS ¥ HENIPEPBIBHOCTH
oOparHoit pyHKIKH. CyIIecTBOBaHUE
KOpPHs1 N-OM CTENeHN U3
HEOTPHULATEIEHOTO YUCTIa;
CYIIECTBOBAHNUE U HENPEPHIBHOCTD
00paTHBIX TPUTOHOMETPUUECKHX
(hyHKIMH.

IToka3arennHas, jorapugMudecKas,
CTCIICHHA d)VHKUI/II/I: onpeueneHI/m,
Npe/ieNbl, HeNPEPhIBHOCTD, TpaduKy,
MIPUMEHCHHE.

P2

IIpousBoaHas
byHKIUN

IIpoussoaHast QyHKIMHK: ONPEaCICHUE,
BBIBOJ] (hOPMYJT IJIsI HAXOXKICHHST
MIPOU3BOTHBIX OCHOBHBIX () YHKITHIA
(Tabyuna NpoOnu3BOIHBIX).

ﬂnghg]zepemmpyeMme [hyHK[!I/II/I U ux

CBOMCTBA: MTOHATHE
mddepeHnmpyeMoct GQyHKIUH B
TOYKe; CBs3b U depeHIpyemMocTu ¢
CYILIECTBOBAaHUEM IIPOU3BOJIHOMN U
HETpePBIBHOCTHIO. TeopeMbl 0
nuddepeHIMPyeMOCTH CYMMBI,
MpOM3BeACHHs U yacTHOTo0. [Ipon3BoHas
CIIO)KHOW (DYHKIIHH.

IIpousBonHast 06paTHOH HYHKIHH.
Jlorapudmmyeckoe
muddepennmpoBanue: BEIBOA HOPMYIIBI
i nuddepeHnupoBanus 00paTHON
¢dynkuy; torapudmuueckoe
muddepeHunpoBanue u ero
WCIIOJIb30BaHHE JUIS HAXO0XKJICHUS

10




MIPOU3BOIHOM MOKA3aTEeIbHO-CTEIIEHHON
¢dyHKIIH.

Juddepennman QyHKIUU U €ro
npumeHenue: quddepennman GpyHKImY,
€ro reoMeTpUYeCKUi 1 (HPU3MIECKUI
cMbIc; auddepeHran ciIoxKHOMI
(hyHKIMH, HHBAPHAHTHOCTH ()OPMBI
muddepeHnrata, IpuMeHEHHE
muddepeHnrata B IpuOIMKEHHBIX
BBIYHCIICHHSIX.

IIpownsBoaHble 1 auddepEHIINATBI
BBICIIINX TTOPSAKOB: OTPEIe/ICHNUS,
CBOMCTBa, HAXOXK/ICHUE; HAPYIIICHUE
WHBapUAHTHOCTHU (POPMEI
muddepennymana BToporo u T. 1.
MOPSIIKOB.

[Mapamerpuueckoe 3aganue GYHKIHMN 1
ux quddepeHIpoBaHre: MOHSITHE,
CyIlIeCTBOBaHuUE, MU PpepeHIIpOBaHHE;
NPOU3BOIHBIC BBICIIHMX ITOPSIKOB
napaMeTPUYEeCKU 3aIaHHBIX QYHKIUH.

P3

[Ipumenenne
MIPOU3BOIHOM
JUIS
VICCIIEJOBAHMUS
byHKIMHA 1
IIOCTPOCHHUS
rpadukoB

TeopeMsl 0 cpeiHEM
nuddepeHInaTbLHOT0 HCYHCIICHHMS:
teopeMbl depma, Poms, Jlarpanxka,
Komu, nux reomerpuueckuii cMbIci,
WCTIONb30BaHUE JUIS PEIICHHUS 3a1a4.

Brruncienre npeaeaoB ¢ IOMOIIBIO
IIPOU3BOJHLIX: MpaBuUja Jlonurans ns

. 0 oo
PaCKpPBITHA HECOIIPEACIICHHOCTEHU 6’ e 0=

o0, 0x00, 0°, 0°1%,

UccnenoBanune QyHkumii Ha
MOHOTOHHOCTP U 9KCTPEMYMEI. Y CIIOBHE
MOCTOSTHCTBA (DYHKITNH: YCIIOBHE
MOCTOSTHCTBA (BYHKITH, HEOOXOTUMBIE U
JIOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH
(QYHKIMK Ha TPOMEKYTKE; HEOOXOIUMbIE
YCIIOBUS DKCTPEMYMa; JOCTATOUHbBIE
ycnoBus 3kcTpemyma (1o lu 1l
MIPOU3BOJIHOMN); TOKA3aTeIbCTBO
HEPaBEHCTB U TOXIECTB C TIOMOIIHIO
MIPOU3BOJHOM.

I/ICCHGQOBaHI/Ie q]yHKgI/II/I Ha BBITYKJIOCTb,

BOTHYTOCTb M IEPETHO: IOCTATOYHbIE
YCIIOBUSI BBIITYKJIOCTH (BOTHYTOCTH)
(yHKIIMM HAa IPOMEXXYTKE; HEOOXOJMMBbIE
YCIIOBHS TOYKH Iepernda; J0CTaTOUHOe
YCIIOBHE TOYKH ITeperunda; aCHMITOTHI,
MIOJTHOE MCCIEJOBaHNE (DYHKITHH.

Haumensliiee u HanOoabIIEE 3HAYEHUS
gl)y[;lKllI/H/I TIOHATHUE, CPABHCHUEC
HAWMEHBIIEr0 N HanOOJIBIIEr0 3HAYEHIUH
(hyHKIMH Ha TPOMEXYTKE C MUHUMYMOM
¥ MaKCUMYMOM; HaX0XKICHHE

ming, 5 f (%), maxgp f(x); 3anauu na
ONITUMHU3ALHIO.

Il CEMECTP
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P4

Heonpenenennsl
1 UHTETpal
(MeTobI
MHTETPUPOBAHUS

)

IIepBo0oOpa3Hast ¥ HEOIPEACACHHBIN
HHTErpaJ: MOHITHE U OCHOBHOE CBOHCTBO
MEPBOOOPA3HOI; HEOTIPEICICHHBII
HHTETpal, ero CBOMCTBa, MpaBuiia
BBIYUCIICHUSI, TA0JIHNIIA HHTETPAJIOB,
HEMOCPEACTBEHHOE HHTETPUPOBAHUE.

MeTobl HHTETPUPOBAHUS:
HUHTErpUPOBaHUE IO YaCTSIM U 3aMEHOMH
MIEPEMEHHOI B HEONIPEEICHHOM
MHTETpaJe.

HHTerpupoBanyie palnOHANBHBIX
(yHKIUMI: HHTETPUPOBaHNE LIEIBIX
pannoHaIbHBIX (pyHKIONMIL; pa3noxeHue
MIPaBUJIBHOM panroHaIbHOM Ipodu Ha
IpoCTeIINe; METOl HEOIPEAETICHHBIX
K03(h(ULMEHTOB; UHTETPUPOBAHHUE
MPOCTEHIINX JpoOeit YeThIpeX TUIIOB.

WHTerpupoBanue uppaloHaabHbIX
dyHKIWMiT: nHTETrpasBl BUAa
J R(x, Vax + b)dx;

[R (x, “Vax +b,YVax +b,.., Vax + b

; fR <x’ n’ax+b> dx;

cx+d
I R(x, m)dx; [x™(a+
bx™)Pdx.

I/IHTCFDI/IDOBaHI/Ie TPAHCHCHACHTHBIX
d! \% E_IKQHI?'I HWHTCrpaJibl BUAa

[ R(sinx, cosx)dx; [ R(tgx)dx;
[(sinx)™ - (cos x)"dx; [ sin ax -
cos fx dx; yauBepcaibHast
TPUTOHOMETPHUYICCKAs IMOJACTAHOBKA.

P5

OrnpeneneHHbIN
UHTETpal, €ro
CBOICTBa U
BBIUHCIICHHE

OnpeieIeHHbIA UHTErpall: 3aJauu,
MIPUBOIAIINE K TIOHATHIO; TIOHITHE

ONpEEJIEHHOr0 UHTErpaa,
T€OMETPUUECKHUI CMBICIT; YCIOBHS
CYIIECTBOBaHUS; CBOIICTBA
OIPEJEIICHHOI0 UHTErpaia.

0,5

Brluncaenue onpeaeacHHoro HHTerpaa;
HHTErpall ¢ IEPEMEHHBIM BEPXHUM
MpeJIeSIOM, ero CBOMCTBA; (opmyiia
Hrrotona-Jleiibuuia; 3ameHa
NIEPEMEHHOMN U HHTETPUPOBAHUE 110
YaCcTsIM B OMPEJICIICHHOM HHTErpaJe.

0,5

HecoOcTBeHHBIE MHTETPANIBI: HHTETPAJIBI
¢ OECKOHEYHBIMU TIpeaeTaMHu
MHTETPUPOBAHNS; HHTETPAJIBI OT
HEOTpaHMUYECHHBIX (QYHKIUH; UX
BBIYHCIICHHE.

P6

[Ipunoxenus
OIIPEEIEHHOTO
WHTErpajia

Brruncnenue mrontajed miockux Guryp:
MOHSATHE KBAJIPUPYEMOCTH (UTYDBI;
YCIIOBHS KBaPUPYEMOCTH; BEIYHCICHUE
IUTOIaaAn GUTYPHI B IEKaPTOBBIX U
MOJISIPHBIX KOOPAMHATAX.

0,5

Brruncienne o6pema Tena: IoHsITHE
KyOHpYeMOCTH Tella; YCIOBUS
KyOHpyeMOCTH; BEIYUCIIEHIE 00BeMa
TeJNa 10 IIoWAAIM HapalaeIbHbIX
CeueHNH; BEIYHMCICHUE 00beMa Telia
BpallCHHUS.

0,5

Briuuciienue AMUHBL AYTH KPUBOM:
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TIOHATHUE CHPAMIIICMOCTH TYTH,
BBIYUCJICHUCIJIMHBI IYTU B JC€KAPTOBBIX U
TMOJIAPHBIX KOOpJAWHATaXx.

BrruuciieHue njaoumaay IoBepXHOCTH
BpallCHUA: MMOHATHUEC TJIOMIaAN
MOBEPXHOCTHU BPAILICHUS,
BBIYUCJICHUCTIJIOAAN B ICKAPTOBBIX U
TMOJIAPHBIX KOOpJAWHATAaXx.

DusnuecKkue NPUI0KEHUs
OIIPEIECTCHHOTO NHTErpasa: BEYUCICHHE
CTaTHYECKUX MOMEHTOB AYT U
IUIACTUHOK; BBIYMCIICHNE KOOPIUHAT
LIEHTPa Macc YT U IUNIACTHHOK;
BBIYHCIIEHIE PAOOTHI IEPEMEHHOM CHIIBI;
BBIUUCIICHHE JABJICHNS Ha TOBEPXHOCTb.

P7

YucnoBele psibl

YucoBble pAAbL: MOHITHE YHUCIOBOIO
psiaa, N-s yacTUYHAs CyMMa psijia, CyMMa
psifa; CXOIUMOCTh U PACXOAUMOCTD PANa;
HE00XOAUMOE yCIIOBUE CXOAUMOCTH
psina; yMHOXKEHHE ps/ia Ha YUCIIO;
CIIO’KEHHE PSIOB; CXOJUMOCTb Psiia U €ro
octatka. ['eomeTpuueckuit psn.
I"apMonnueckuit psi.

JlocTaTouHble IPU3HAKHU CXOJIMMOCTH
PSIOB C MOTOKUTEILHBIMHU WICHAMHU:
KPHUTEPUH CXOJMMOCTH psijia ¢
MOJIOKUTEIbHBIMY WieHaMH. [Ipu3Haku:
cpaBHeHUs, JlamamOepa, paauKaibHBIH
npu3Hak Ko, HHTerpagbHbIN IpU3HAK
Maxnopena-Komu.

Psiabl ¢ IpOU3BOJILHBIMU YIEHAMMU:
3HAKOIICPEMCHHBIC PSIIIBI,
3HAKOYEPEIYFOIIUECS PSIIbL, TPU3HAK
JleiiOHuIa ISt CXOAUMOCTH
3HAKOYEPEIYIOIIErocs psa;
JIOCTATOYHOE YCJIIOBUE CXOJAUMOCTHU
3HAKOMEPEMEHHOTO Psijia; a0COMIOTHAS U
YCIIOBHASI CXOJJUMOCTh PSIJIOB.

CaolicTBa a0COJIIOTHO U YCIOBHO
CXOJIAINXCS PSAAOB: TPYIITHPOBKA
YIICHOB B PAJIE; IEPECTAaHOBKA WICHOB B
psiae; YMHOKEHHUE PSJIOB.

P8

DyHKIMOHAJIBHBI
€ pAIbI U UX
IIPUMEHEHHUE

DYHKIIMOHAIBHBIE TOCIEI0BATEILHOCTH:
MOHATHE; TOYKA CXOUMOCTH; 00J1aCTh
CXO/MMOCTH; paBHOMEPHAs CXOINMOCTE;
CBOMCTBA PABHOMEPHO CXOAALIUXCSA
(hyHKIIMOHATIBHBIX
MOCIIEI0BATENBHOCTEN.

DyHKIIMOHATLHBIC PSJIBL: IIOHATHEC, TOYKA
CXOJUMOCTH, o0nacTh CXOJHUMOCTH,
abcourroTHas CXOAUMOCTb, paBHOMEpHAaA
CXOJUMOCTH, CBOIiCTBa PaBHOMEPHO
CXOJAINXCA (byHKIII/IOHaJ'H:HBIX PAO0B.

CreneHHBIC PSUIBL: TOHSATHUE, TEOpeMa
Aberst; BUI 00J1aCTH CXOJIUMOCTH;
CBOWCTBA CTEIICHHBIX PAZIOB U HX
HCIIOJIb30BAHUE TS HAXOXKICHUS CYMM
PSIOB.

®opmyia Teisiopa U ee IPUMEHEHUE:
dhopmyma Tetopa 1yIst MHOTOWICHA,
hopmyma Tetnopa yIst TPOU3BOILHOM
(hYHKIMY C TOTIOJTHUTENHHBIM WICHOM B
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omHOM 13 GpopM; hopmMyiel MakiiopeHa
s Gyskmit: e*, sin x, cos x, In(1 +
x), (1 + x)%; npumenenue HopMyIIbl
Teiinopa Juist TPUOIMKEHHBIX
BBIYHCIICHUI.

Pasnoxenue QyHKIHNI B CTeTIEHHbBIC
pAOBL: MTOHATHE; €NIUHCTBEHHOCTh
paznoxenus; pan Teitnopa,
koapunuentsr Teitnopa; HeoOXoaUMOE
YCIIOBHE Pa3I0XUMOCTH (PYHKIINHU B PAL
Telnopa; KpuTepuil pasnoKUMOCTH
¢hyaxuun B psag Teitnopa; pa3inokeHue B
psn Maknopena QyHkimii: e*, sin x,
cosx, In(1 + x), (1 + x)*. KocBeHnsie
MPUEMBI U METO/IbI Pa3I0oKeHHUs (HYHKIMN
B CTEIICHHBIE PSBIL.

IIpumenenue psanoB Tenopa(cTeneHHbIX
PAI0B):IIPHONIMKEHHOE BBIYHCIICHHE
3HAa4YCeHUH (PYHKIUI, OTIpeIeIeHHBIX
HHTErPANIOB, YUCEI «e» U «T»,
JIOTapu(MOB.

11l CEMECTP

P9

Huddepennmans
HOC MCUHCIICHHE
GyHKIMI MHOTHX
MIEPEMEHHBIX

MeTtpHuueckue MpOCTPAHCTBA: TIOHSATHE
METPUYECKOT0 MPOCTPAHCTBA; NPHUMEPHI
METPUYECKUX  IMPOCTPAHCTB;  Ipeael
MOCJIEI0BATENILHOCTH TOYeK B
METPHIECKUX MIPOCTPAHCTBAX;
CXOJIMMOCTh B MPOCTpaHCcTBaX R™ UC(qp)-

OTKpLITLIe U 3aMKHYTBIC MHOXCCTBa B
METPHUUCCKUX MpOoCTpaHCTBAX: BHUJIbI
TOUYCK B MCETPUUYCCKUX IMPOCTPAHCTBAX;
OTKPBITBIC U 3aMKHYTBIC MHOXKECTBA U UX

CBOWCTBa;  3aMblKaHUE MHOYXECTBA;
rpaHulla MHOXecTBa. HemnpepbiBHbIE
oTOOpaKeHHS METPHUYECKUX

MPOCTPAHCTB:  IpeAed  OTOOpaKEHMS,
HETIPEePHIBHOCTH OTOOpPaKeHUSI B TOUKE H
Ha MHOXXECTBE; CBOMCTBA HEMPEPBIBHBIX
0TOOpaXeHUH B TOYKE; HETNPEPBIBHOCTH
KoMmno3uiu  otobpakeHui. CBoiicTBa
(yHKIMIA Ha CBS3HBIX W KOMIIAKTHBIX
MHOXKECTBaxX: IIOHSATHE CBSI3HOCTH H
KOMITAKTHOCTH MHOECTB B METPHYECKUX
NpOCTpaHCTBaX; cBoiicTBa  (QyHKUMIA,
HETPephIBHBIX Ha CBSI3HBIX u
KOMITAaKTHBIX MHOXKECTBAX.

ﬂeﬁCTBHTGJ’IBHHC {l}yHK!!I/II/I HCCKOJIBKHMX

JIEWCTBUTEILHBIX IEPEMEHHbIX: TIOHSTHUE;
o0J1acTh onpeneseHNsl 1 MHOYKECTBO
3HAYCHMH; CIIOCOOBI 3aJaHus;
rpaguyeckoe n300pakeHne GpyHKInu
JIBYX NIEpEMEHHBIX; TMHUH YPOBHSI;
MIOBEPXHOCTH YPOBHSI.

[Ipenen u HeMPEPLIBHOCTL HYHKITUU
HECKOJIbKUX IEPEMEHHBIX: OIPEIECIICHNUS;
F€OMETPUUECKHUI CMBICIT; CBOWCTBA
(yHKIINH, HETIPEPHIBHBIX B TOUYKE;
CBOMCTBa (PYHKIINH, HEIPEPHIBHBIX HA
3aMKHYTBIX OTPaHUYCHHBIX 00TaCTSX.

JuddepennmpyeMocts 1 auddepeHnan

fl) YHKIIUHW HCCKOJbKUX NEPEMCHHbBIX!
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YaCTHbIC IPOU3BOIHBIC; HEOOXOAUMbIE U
JIOCTAaTOYHBIC YCIOBUS
muddepeHmpyeMocty; TuddepeHIman,
€ro reOMETPUIECKUN CMBICIT IS
(DYHKIIMU IBYX NICPEMCHHBIX.

JuddepeHmpoBadue CI0KHON
dyskmm: muddepennmpopanme
CJIOKHO (DyHKIIMH; UHBaPUAHTHOCTb
thopmer nuddepernnana; npuMeHEHNE
muddepeHnrata B mpuOIMKEHHBIX
BBIUHCIICHHSAX.

pownssonurie u nuddepernnans
BBICIIINX TTOPSAKOB: MTOHSTHS;
0003HaUCHHUST; CHMBOJIMYECKAs 3aIUCh
muddepeHimana Jr00ro mopska;
HapyIICHHE UHBAPUAHTHOCTH (POPMEBI Y
JuddepeHnnanoB BEICIINX TOPSAKOB.

Dopmyna Telstopa st GYHKIHUYA IBYX
IICPEMCHHEIX: BBIBOI U HpI/IMCHeHI/IH.

HesiBHble QyHKIMU U MX
mddepeHpoBaHue: MOHATHE; YCIOBUS
cyuiecTBoBaHus; quddepeHurpoBanue
HEsSBHBIX QYHKIMI OJHOW M HECKOIBKUX
HEPEMCHHBIX.

H[}OI/ISBOQHEIH 110 HalIPpaBJICHUIO:
MOHATHE,; CYIIECTBOBAHUC; CBA3b C

T'paACHTOM; KacaTe/IbHasA MJIOCKOCTh U
HOpMaJib K TOBCPXHOCTH.

OKCTpeMyYMBI (D YHKIIUNA HECKOJIBKHX
MePEMEHHBIX: TIOHATHE; HEOOXOTUMEIe
YCIJIOBUSL; JOCTATOYHBIE YCIOBHUS;
MIPABHJIO OTBICKAHMS DKCTPEMYMa.

Y CIOBHBIE SKCTPEMYMBI: TTOHSITHE;
YCIIOBHS CYIIECTBOBaHMS; CIIOCOOBI
OTBICKAHUS.

Haumensliiee 1 HanOoabIIES 3HAYEHUS
(QYHKIMY B 00JaCTH: TIOHSATHE;
CpaBHEHHE C MAKCHMYMOM H
MUHHMYMOM; HaX0X/ICHHE; 3a]Ja9d Ha
OIITUMHU3AIHUIO.

P10

HuterpanbHoOe
VCUHCIICHUE
(GyHKIIMI MHOTHX
NIEPEMEHHBIX

JIBOWMHOM MHTErpall: TOHIATHE; CBOMCTBA;
BEIYHCIICHIE; YCIIOBHS CYIIECTBOBAHUS.

3aMeHa IepEeMEHHBIX B IBOMHOM
HHTErpaie: oToOpakeHue 00IacTei;
KPHUBOJIMHEIHbIE KOOPAMHATHI; 3aMEeHa
MEPEMEHHBIX B IBOHOM HHTETpPAE;
JIBOMHOW MHTETpaJl B NOJISIPHBIX
KOOP/IMHATAX.

IIpmiosxeHust IBOMHOTO MHTErpasa:
BBIYUCIICHHE TUTOIIAAN TNIOCKOH (UTYPHI;
obbpeMa Tena; TUIOIIA U TIOBEPXHOCTH,
MACCHI INTAaCTUHKH, CTATHYCCKHX
MOMEHTOB IIJIACTUHKU; KOOPJAUHAT
LIEHTpa Macc IJIaCTUHKH; MOMEHTOB
WHEPLWH [IJJACTUHKHU.

TpoiiHol MHTErpaJ U €ro IPUMEHEHHE:
MOHSITHE; CBOMCTBA; YCIOBHS
CYILIECTBOBAHUS; BBIYUCIICHUE;
BBIYMCIIEHHE 00bEMa TeJIa; MACChI TEJIA;
KOOpPJMHAT IIEHTPa Macc Tela;
CTaTHYECKHMX MOMEHTOB U MOMEHTOB
WHEPIINH TeJA.
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KpuBoaunneitnele narerpaisl | poaa (mo

JIMHE AYTH): MOHSTHE; CBOMCTBA;
YCIIOBHS CYIICCTBOBAHMUS; BEIYUCIICHHC;
BBIYUCIICHUE JJTUHBI TyTH; MACChI AYTH;
CTaTUYECKUX MOMCHTOB JIYT'H; KOOPAHHAT
IIEHTpa Macc yr'd; MOMEHTOB HHEPIHH
JIYTH.

Kpusonuneinsie unrerpaiust |l poaa (o
KOOpJIMHATaM): TIOHSITHE;, CBONCTBA,
YCIIOBHSA CYIICCTBOBAHMUS; BEIYUCIICHHE;
BBIYUCIICHIE PA0OTHI IUIOCKOTO CHIIOBOTO
moist; popmyna I'prHa; BEIYHCICHNE
TUTOIIAIN TUIOCKOH (HUTYPHI.

HezaBucuMocTh KDHBOJIMHEHHOTO
HHTErpaya 0T GOPMBI IYTH
HMHTETPUPOBAHUS: TIOHSATHE; YCIOBUS
HE3aBHCHMOCTH;, BOCCTAHOBJICHHE
(YHKIMH TIO €€ TTOJTHOMY
nuddepeHmany; anaaor GopMyJIbl
Hrrorona-JleiOuuna as
KPHUBOJIUHEHHOTO HHTErpaa.

1V CEMECTP

P11

Huterpains! no
IIOBEPXHOCTHU

[IoBepXHOCTHEIE HHTETPAJIBI | poaa (HO
momaau HOBCDXHOCTI/I)Z OIpPEACICHUE,
CYIIECTBOBAHUEC,; BEIYUCIICHUC.

[IpunoxeHns TOBEPXHOCTHRIX
HHTErpasiosl poaa: BEIYMCIEHHE
TUIONIA/IA TIOBEPXHOCTH; BBIUUCIICHHE
MAacChl IOBEPXHOCTH; BBIUUCICHHUE
CTaTHYECKUX MOMEHTOB M KOOPJIUHAT
[EHTPa MAacC MOBEPXHOCTH; BEIYHMCIICHIE
MOMEHTOB WHEPIIMH TOBEPXHOCTH;
BBIYUCIICHHE CHIIBI IPUTSHKCHUS
MaTepHaIbHON TOUYKH MaTepHaIbHOM
MTOBEPXHOCTBIO.

IIosepxHocTHbIe MHTErpajsl |l poaa (1o

KOOpJMHATaM): ONpeJeIeHHE;

CYILIECTBOBAHUE; BHIYUCIICHUE; CBA3b C
MTOBEPXHOCTHBIMU HHTeTpanamH | pona.

Dopmyna CTokca ¥ ee IPUMEHEHUS:
BBIBO/, yCJ'IOBI/ISI HC3aBUCUMOCTHU
KPUBOJIMHEHHOT'O UHTErpaja OT IIyTU
HHTETPUPOBAHMS B IPOCTPAHCTRE.

Dopmyna OcTpOrpackoro u ee
IPUMEHEHHE: BBIBOA (POPMYJIBI
Octporpazackoro-I'aycca; BoIYHCIEHUE
o0bema Tena ¢ IMOMOIIBIO HHTErpajia no
€ro MOBEPXHOCTH.

P12

D1eMEHTHI
TEOPUH MO

CKaJ’Iﬂ[!HOG IOJIC U €ro XapaKTCPUCTUKU:
IMOHATHE, IPOU3BOJHAS TOJIA IO

HaNpaBJICHUIO; TPAJUEHT IO U €T0
CBA3b C IPOU3BOJIHOM 10 HANIPABJICHHUIO;
JIMHAU ¥ TOBEPXHOCTH YPOBHS
CKAJISIPHOT'O OJIS.

BexkTopHbIe OISl ¥ MX XapaKTEPUCTHUKH:
MOHSTHE; IPUMEPBI; BEKTOPHBIE JINHUU;
JIUBEPreHIINs; OTOK IMOJIs uepe3
IIOBEPXHOCTb; POTOP; LUPKYJIALNS;
CBOICTBA COJICHOUAAIbHEIX U
MOTEHLMAIbHBIX BEKTOPHBIX MOJIEH.
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P13

HecobcTBennnie
HUHTErPajibl U
UHTETPAIlbI,
3aBUCSIIUE OT
napamerpa

HecoOcTBeHHbIC HWHTETpaIbl C
OECKOHEYHBIMH npcacjiaMu
HUHTCTPUPOBAHUA: OTTPEACIICHUC,
TCOMETpHUUICCKad UHTCPIpETAIUs,
CBOﬁCTBa, CXOONMOCTDb, BBIYHUCIICHHUC,
MIPUMCHCHUC.

HecoOcTBeHHBIE UHTErPaIbl OT
HEOIPAHMYEHHEIX (YHKIIHN:
oTIpeNieNieHue, TeOMEeTpHYeCcKast
HWHTEPIpETaNus, CBOHCTBA, CXOTUMOCTb,
BEIUUCIICHIE; IPUMCHCHHE.

HHTerpansl, 3aBUCAIINE OT IapaMeTpa:
COOCTBCHHBIE HHTETPAJIBI, 3ABUCSIINE OT
napaMeTpa; HecOOCTBEHHbBIC HHTETPAIIbI,
3aBUCSINKE OT MapaMeTpa; IPUMEHEHUE
UHTErPaoB, 3aBUCALINX OT apaMeTpa;
9MJIEPOBBI UHTETPAJIBL.

P14

Psansr Oypoe

Psanel @ypbe: OpTOrOHAIBHBIE CUCTEMBI
¢dyukumii; psg Oypee; paBHOMEpHas
CXOJUMOCTb; MUHUMAJIBHOE CBOMCTBO
4acTHBIX cyMM psiga Dypee;
HepaBeHCTBO beccens.

Tpuronomerpuueckune psbl Pyprbe:
JIOCTATOYHBIE YCIIOBHS Pa3JIOKMMOCTH
(hyHKIINH B TPHTOHOMETPUIECKUH Pl
Dypbe; CXOIUMOCTh B CPEIHEM;
paseHcTBo [apceBais.

Unterpan ®@ypre: unterpan Oypre u
npeoOpasoBanne Pypee.

4.3. Conep:xxaHue NPAKTUYECKUX 3aHATHIA:

udp
pasnena,

TEMBbI
MTUCITUIIIINHB|

HaunmenoBanue
pasnena, TeMbI
TUCIIUILINHEI

HanmenoBanue u COACPpIKAHUC
MPAKTHUYCCKOT O3aHATUS

TpynoeMKOCTb,
qackhl
3aouHas popma

Tpynoemkoct
b,9aChl
3aouyHas

¢dhopma

| CEMECTP

P1

MHoXecCTBa,
byHKIMH,
MpEIEbl,
HENPEPHIBHOCTh

MHO0X€ECTBO ACHCTBUTEIBHBIX YNCEN:
palroHaJIbHbIE YHCIIa, UX CBOMCTBA;
paclMpeHrue MHOKECTBA PAIIMOHAJIbHBIE YHCEIT,;
MppalMoHaNbHBIEC YHCIIA; U300paKeHHe YUCel
Ha TpsSMOH; N300pakeHne NeCATUIHBIMU
JIPOOSMU; aKCHOMATHKAa MHOKECTBA
JIEUCTBUTCIHHBIX YUCE]L.

OrpaHu4eHHbBIEC 1 HEOrPAaHHYCHHBIC MHOXKECTBA.

H[!OMG)K! TKH: OTPAHUYCHHOCTb MHOXKCCTBA
CHU3Y, CBEPXY; OTPaHUYCHHOCTb, 'PAHUIBI, UX
XapaKTCPUCTUKU; IIPOMEIKYTKHU HA HpHMOﬁ;
OKPECTHOCTHU TOYCK Ha HpﬂMOﬁ.

Mojynb 1€HCTBUTEIEHOIO YHCIA U €T0
CBOWCTBA: MOHITHE, TEOMETPUUECKUIN CMBICT;
PAacCTOSHUE MEXy TOUKaMH Ha MIPSIMOK;
CBOMCTBa MOJYJIS; IPUMEHEHUE ISl PELIEHUS
YPaBHEHHMI U HEPABEHCTB.

JletictBuTenbHas G YHKIUS JEHCTBUTEILHON
[IEPEMEHHOMN: COOTBETCTBUE MEXKY
MHOKECTBaMU; 0TOOpaKeHNE MHOKECTB;
(hyHKIHS; YuCIOBast PYHKIUS; NCHCTBUTEILHAS
(hyHKIMS ICHCTBUTEIBHON MEPEeMEHHOM;
00J1aCTh ONpeICIICHH s, MHOKECTBO 3HAUYCHUIA,
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cy)xeHue QyHKIIH; oOpaTHas (yHKITHS;
KOMIIO3UIMsI (DYHKIIHIT; OTIepanuu HaJ
(GyHKIHMAMU; TPUMEPBI YHKIIHN; CIIOCOOBI
3aIaHMS.

O0J1acTh onpeAeneHnst ¥ MHO)KECTBO 3HAYEHUN
dyHKIMK: TOHATHS; 00JIACTH ONPEICTICHUS U
MHOYKECTBA 3HAUCHUI OCHOBHBIX () YHKITHIA;
HAXOXJCHUE 00JIaCTe! OMpeICIICHNS U
MHOYKECTB 3HAUCHUH Pa3InYHBIX (YHKIUH, B
TOM YHCJIC JUII CYMMBI, TIPOU3BEIICHUS U
9aCcTHOTO (DYHKIUH; TSI KOMIIO3UITUH () YHKITHIA.

Knaccudukamusg G yHKIUNE 00 aHATUTHYECKUM
BBID@KCHUSIM U CBOWCTBAM: II€JIbIe
panuoHaIbHbIE, IPOOHO-palOHAIBHbIC
(hyHKIMH; MppanioHAIbHbEIEC ()YHKIIHMT;
anreOpandeckne QyHKIUH; TPAaHCIICHICHTHbIC
(hyHKIIMW; MOHOTOHHBIC (DYHKIINH;
OrpaHHYeHHbIC (DyHKIIUH; YETHbIC 1 HEUYCTHBIC
(dyHKIMH; IepHoIUUecKre (YHKIINY;
NPUMEHEHNE CBOWCTB (DYHKLIUH JJIsl peLIeHUsI
3a]1a4 ¥ IIOCTPOCHUS IPaMKOB.

[Mocne1oBaTEILHOCTH M UX CBOMCTBA: MTOHSTHE;
CIOCOOBI 331aHKs; apudMeTHIecKas 1
reoMeTpUUeCcKasi IIPOrPeCCHH; MOHOTOHHBIC
N0CIIeZI0BATEIbHOCTH; OTPAaHUYCHHBIE
HOCTICZIOBATEIFHOCTH; IPUMEHEHHE K PEIICHHUIO
3aj1a4.

[Ipenen mociie10BaTeILHOCTH: OKPECTHOCTH
KOHCYHOH TOYKH B 66CKOH€‘IHOCTCI>1;
npeaciibHass TOYKa MHOXKECTBA, KOHCYHBIN
Mpeaci nociaeJ0BaTeIbHOCTH, OCCKOHEUHBII
npeaci; FeOMeTpH‘ICCKI/Iﬁ CMBICJI; CXOOAIIUECA U
pacxoadmuecs 1mocji€c10BaTCIbHOCTH.

CBOHCTBACXOMSIINXCS MOCIEI0BATENLHOCTEN:
CAUHCTBCHHOCTH npenena; OFpaHI/I‘-IeHHOCTL
CXOJISIIIEHCS MOCNIE0BATEILHOCTH; TIPEIe
MO/ITIOCJIEIOBATENILHOCTH; COXPaHEHHE 3HAKa
MpeiesioM U YJIieHaMH MOCIIeI0BaTeIbHOCTH;
TIpeJeTBHBIN Mepexo/] B PABCHCTBE; IPEIeITbHBIH
MepeXxo/1 B HEpaBEHCTBE; Tpeel
MIPOMEKYTOYHON TTOCIIE0BATEIFHOCTH; TIPE eIt
MOHOTOHHOM IIOCJIEOBATEILHOCTH; YHCIIO «e»;
MIPUMEHEHHE CBOMCTB K PEIICHHIO 3a]1ay.

TeopeMbl 0 npezenax Mnociea0BaTeabHOCTEN.
HeonpeneneHHOCTH U UX PACKPLITHE: TIOHSATHE U
MIpUMeEPHI OECKOHEYHO MANbIX M OECKOHEYHO
OOJIBIIINX TIOCIICIOBATEILHOCTEH; UX CBOMCTBA;
TEOPEMBI O MpEAeIIe CYMMBI, IPOU3BEACHUS U
YaCTHOTO MOCIIEI0BATEIbHOCTEMH;

0 o 0
HEOTIPE/IETIEHHOCTH BU/IA , —, 00=00, Oxo0, 1*° u

NX PACKPBITHE.

[penen yHKIIMK B TOUKE U HA
OECKOHEYHOCTHU: TOHSTHS; ONIPEICTCHHUS 10
I'etine u Koy, nx SKBUBaJI€HTHOCTD;
F€OMETPUUECKUIN CMBICIT; pa3InyHbIe
MpeJICTaBICHUS TIpeiena GYHKIIMY B TOYKE U Ha
0ECKOHEYHOCTH; IOCTPOCHHE TpapuKa
(DYHKIMK; aCHMITITOTBI; CBOWCTBA (PYHKIIUHA,
MMEIOIINX MIPEJEN B TOUKE.
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Teopemsl 0 npeaenax GyHKUMH. Buapl
HEONpPeAEIEHHOCTEN U UX PACKDPBITHE:
OECKOHEUYHO MaJible U OECKOHEUHO OOJbIIHE
(hYHKIMH, HX CBOHCTBA; TEOPEMBI O TIpeIeiax
CYMMBI, IPOU3BEACHHS U YaCTHOTO ()YHKITHIA;
cpaBHeHHe OECKOHEUHO MaJIbIX U OECKOHEUHO
GOJBIIUX (PYHKIHMI; SKBUBAJIICHTHOCTD
0OECKOHEYHO MaITBIX (PYHKITHIT; BUIBI
HEOTPEICICHHOCTEH M UX PACKPBITHE.

. sinx
3ameuarenbHble mpeaensl:lim,._, - = 1u

1
cienctsust u3 Hero; limy_o(1 +x)* = eu
CIIE/ICTBHUSL M3 HETO; IPUMEHEHHE JUTSL PACKPBITHS
HEOIpEAEIEHHOCTEN.

3akIUnTeIbHOE 3aHATHE 10 TeMe «[Ipenernbl

MOCJIeI0BATENEHOCTEH U YHKIHN»:

MOBTOPCHUEC TCOPUUN U PCHICHHUC 3a4a4 11O BCel
TEMC.

PYBEXK 1. KourponsHasg padboraNel 1o teme
«[Ipemennl mocae0BaTENbLHOCTER B QYHKIIMIY

HenpepbIBHOCTh QYHKINU B TOUKE: Pa3IHYHbIC
OTIpe/IeICHUsI HENPEPHIBHOCTH (QYHKIINH B
TOUYKE, UX MCIIONb30BaHNE [UIsl PELICHHUS 3a/1a4;
TEOPEMBI O HENPEPHIBHBIX (DYHKIIHSAX;
HENpephIBHOCTh OCHOBHBIX (DYHKIIMIT; CBOHCTBA
(yHKIMI, HEPEPBIBHBIX B TOUKE.

Touku pa3pbiBa 1 UX KIaccupuKanms,
uccieoBanne GYHKUUHA Ha
HEIPEPBIBHOCTh:KIACCH( KA TOYCK Pa3phIBa
(hyHKIMK; MccTenoBanne QYHKINHN Ha
HETPEPBIBHOCTH U IOCTPOCHHE IPaHKOB

(QyHKIHA.

CBoiicTBa () YHKIIMH, HEIPEPBIBHBIX Ha OTPE3KE:
OTPaHUYECHHOCTh; TOCTHYKEHUE TOUYHBIX TPaHMUII,
obparieHre B HyJb; O TPOMEXYTOYHBIX
3HAUCHUSX; MPUMEHEHUE CBOMCTB JJISl PEIICHUS
3a1a4.

CamocrosTenbHasg paboTa o TeMe
«HCHDeDI)IBHOCTI) d)VHK"I/II/I»

Ob6patHas dyHkuus. Teopema CyIiecTBOBaHUS
o0paTHo# GyHKIMHU: oOpatumast GyHKIHS,
ycrmoBus 00paTUMOCTH; 0OpaTHast PYHKIHS,
TeopeMa CyIIECTBOBaHHS U HEMPEPBIBHOCTH
00paTHO (YHKLUH; CYyLIeCTBOBaHHUE KOPHS N-
Olf CTeNeH! N3 HEOTPULATEIEHOTO YHCIIa;
CYIIECTBOBAHUE U HENPEPHIBHOCTH OOPATHBIX
TPUTOHOMETPUUECKHUX (PyHKIMIA.

INokazaTenbHast, jorapuMuiecKas, CTelIeHHas
(QyHKIIMH: CTeTIeHb ¢ HATYPAJIBHBIM H IIEITBIM
MOKa3aTeJIeM, UX CBOMCTBA, CTENICHHAS (DyHKIINS
C HaTypaJIbHBIM H LIEJBIM [TOKa3aTeIeM; CTeTIeHb
U cTeneHHas GYHKINS C pallOHAIBHBIM
MoKa3aTeJeM; CTeTIeHb C UPPAlMOHAIHHBIM
MoKa3aTeseM; oKa3aTenbHas (GyHKIINS;
norapupmudeckast GyHKINS; CTETIEHHAs
(yHKIHS C IT0OBIM JIeHICTBUTEIBHBIM
MOKAa3aTelIeM.

P2

IIpoussoHas
¢GbyHKIHUN

BruncaeHne npou3BoHON (HYHKIIUH 110
ONPEJICNICHUIO: ONPE/IeJICHUE POU3BOAHON
(DYHKIMY B TOYKE; AJITOPUTM HAXOKIACHUS
MIPOU3BOHOM MO OMPEEICHUIO;
OJTHOCTOPOHHHE TIPON3BOIHBIE U HX CBSI3b C
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MIPOM3BOTHON (PYHKIINH B TOUKE.

[lucddepennnpoBanme GHyHKIMNI:
muddepeHmpyeMocts QyHKINH B TOUKE H €€
CBSI3b C CYILECTBOBAHUEM IIPOHU3BOIHON;
TabJIMLA IPOU3BOIHBIX; TEOPEMBI O

T epeHIIPOBAHIH CyMMBI, IPOM3BENCHIS U
YaCTHOTO; NPOU3BOAHAS CIOKHOH (HYHKIHUH.

[duddepennmpoBanue 06paTHoi GYHKIHN.

Jlorapudmuueckoe auddepeHunpoBasue:
HaXO’KICHHE TIPOU3BOAHOM 00paTHOW (DyHKIINH;
METO]1 JIOTapU(HMHUIECKOTO

i depeHInpOoBaHUS U €ro IIPUMEHEHHE IS
HaxO0XJICHUS! TPOM3BOJAHON ITOKa3aTeJIbHO-
CTENeHHOU (QYHKIIHH.

IIpuMeHeHNe MPOU3BOJHON K PEIICHHIO
TEOMETPHYECKUX M PUBHUECKUX
3aJ1a4:reOMEeTPUYECKUil 1 PU3NIECKUIT CMBICIT
MIPOU3BOJHON U UX IPUMEHEHHE ISl PELICHHUS
3aJ1ad.

nddepeHnyan GyHKIUH 1 ero NPUMECHEHHE:
OIpe/ieNICHNe; TeOMETPHICCKHI B (pU3NIeCKUit
cMbicr; auddepernnan ciroxxHOW GYHKINT 1
WHBapHUAHTHOCTH (GOpMBI U depeHIrana;
npuMeHeHnenddepeHana B npuOIMKeHHBIX
BBIYHCIICHHSX.

[poussomubie u nuddepeHnanbl BRICIINX
MOPSIIKOB: OIPE/IC/ICHIE; CBOWCTRA,
HAXOJXXJCHUE; HAPYIIICHUE HHBAPHAHTHOCTH
dhopmel y muddepeHInanIoB BRICHIUX MOPSAIKOB.

[NapameTpudeckoe 3aanne GYHKINH U UX
b depeHIMpoBaHue: ONpeeIICHHE,

CYIIIECTBOBaHNE, IPUMEPbI, IPONU3BOIHbIE | 1
BBICIIHX ITOPSIKOB MapaMeTPUIECKH 3aJJaHHBIX
(hyHKIMH.

PYBEXK 2. KonrposubHas pabora 1mo remeNe2

P3

IIpumenenue
TIPOU3BOTHOM JUIst
HCCIEeIOBAaHMS
GbyHKIHN 1
MIOCTPOCHHUS
rpaduKoB

TeopeMmsl 0 cpeHeM aubdepeHIHaILHOTO
ucumcaenus: teopembl @epma, Pos,
Jlarpamka u Koty u ux nmpuMeHeHue JJist
JIOKA3aTeJIbCTBA HEPABEHCTB U PEIICHUSI 3a/1a4.

Brruncienre npeaeaoB ¢ IOMOIIBIO
NPOU3BOJAHLIX: IMpaBUJja Jlonmrans JJIA
PacCKpbITUA HeOHpCIleHCHHOCTCﬁ n ux
MPUMEHCHUEC JI PEHICHUA 3a1a4.

Uccnenosanne GyHKIMA HA MOHOTOHHOCTD M
OKCTPEMYMBI: YCIIOBHE TIOCTOSHCTBA (QYHKIHU
Ha TIPOMEXYTKE, I0Ka3aTeIbCTBO TOXKIECTB;
YCIIOBHE€ MOHOTOHHOCTH (DyHKIIMHU Ha
MIPOMEXYTKE, JOKa3aTeILCTBO HEPABEHCTB;
HEOOXOIMMBIE YCIOBHS SKCTpeMyMa (yHKIINH;
JIOCTAaTOYHBIC YCIOBUSA 3KcTpemyMma (110 3Haky lu
Il nponsBoHOM).

HUccnenoBanve hYHKIWN Ha BHITYKIOCTE,

BOTHYTOCTB ¥ IIEPEru0: JOCTATOYHBIC YCIOBHS
BBIITYKJIOCTH UBOTHYTOCTU(YHKIIUU HA
MPOMEKYTKE; HEOOXOTUMBIC YCIIOBHS TOYKU
nepernda; JOCTaTOYHBIC YCIOBUS TOUKH
nepern6a rpaduka pynkmum. O0mas cxema
HcCieIoBaHus QYHKIIMH U TIOCTPOCHHUE Tpaduka

yHKIIHN.
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Hawumenbiiiee v HanboIIbIIICE 3HAYCHUS
(QyHKIIUYM HA OPOMEKYTKE: TTOHSTHSI, CPABHEHHUE
C MUHIMYMOM ¥ MaKCUMyMOM (YHKIIHH,
HAXO0XJICHUE, PUMEHECHUE K PELICHHUIO
9KCTPEMATLHBIX 3a/1a4 (33724 Ha
ONTUMH3AIINIO).

Il CEMECTP

P4

Heonpenenennsrit
UHTEerpan (MeTo bl
WHTETPUPOBAHUS)

HeonpeaeneHHbIN HHTErpaI: Ta6n1/1ua
HUHTErpaioB; HETIOCPECACTBECHHOC
HMHTCTPUPOBAHUC, MTPpABHUJIa HMHTCTPUPOBAHUA.

UHTerpupoBaHye Mo YacTsM B HEOHPEIeTIeHHOM
unTerpane: gopmyna [ udv = uv — [ vdu;
KJ1acchl PYHKIIHi, MHTETPUPYEMBIX METOIOM
MHTErPHPOBAHHS TI0 YACTSIM.

3aMeHa IepeMEHHOU B HEOMPEACICHHOM
unterpane: opmynaf f(x)dx = [ f(@(t)) "

@' (t)dt; nogsenenue nox 3uak auddepenimana
Kak 3aMeHa IepEeMEHHOII.

HHuTerpupoBaHie panuoHANbHbIX (YHKIIUI:
MPOCTEHIINe IPOOH U MX MHTETPUPOBAHUC;
pasnokeHue NpaBUiIbHON ApodU Ha
MIPOCTEHILINE; METOJI HEOIIPEAETIEHHBIX

K03 PHUIINECHTOB.

HHTerpupoBaHne UpparmoHaIbHBIX HKLIFIN:
BBIYUCJICHUC MHTCIPAJIOB B A:

J R(x, Vax + b)dx;
[R (x, “Vax +b, Yax + b, ..., Yax + b, ) dx;

fR x,n ax+b dx;
\’ cx+d
7 ) Mx+N )
S R(x,Vax? + bx + c)dx,fiax”b”c dx;

[R (x, Ja? + xz) dx;[ x™(a + bx™)Pdx.

MHTerpHpOBaHUETPUTOHOMETPIUIECKHX
BHIDAKEHUIL: BHIYUCIEHHE MHTEIPATIOB BU/A:
[ R(sinx, cosx)dx; [ R(tgx)dx; [(sinx)™ -
(cos x)™dx; [ sinax - cos fx dx;[ sinax
sin Bx dx; [ cos ax - cos fx dx.

3axsrounTenbHOE 3aHATHE 1o P4: moBTOpEeHne
BCEX METOJOB MHTETPHPOBAHUS.

PYBEX 3. KourpoapHas padoraNe3

P5

OrnpeneneHHbIN
HHTETPal, ero
CBOIiCTBa U
BBIYHCIICHUE

OH[!GQGJ’IGHHHﬁ HUHTCrpaJi: BbBIYHUCIICHHUE 110
OIIPCACIICHUIO, CBOMCTBA M WX MIPUMCHCHHUC,

reoMeTpudeckuii cmbicir; (opmyna HeroToHa-
JleiiOHmIIA. Brruucnenue OIIPE/IEIIEHHOT O
WHTETpaNia: HWHTETPUPOBAHWE IO 4YaCTsIM H
3aMEHOM NIEPEeMEHHOI.

Hecob6cTBeHHBIC HHTETPATIbl: BEIYHCICHUE U
TeOMETPUUYECKUN CMBICT HECOOCTBEHHBIX
MHTETPAIOB ¢ O0ECKOHEYHBIMU TIpeieNiaMu
WHTETPUPOBAHUS U OT HEOTPAaHUYEHHBIX

byHKINH.

P6

IIpunoxenns
OIIPENIENEHHOI0
HHTErpaa

Brrancaenne miomanei mIockux Guryp:
II0UIa/lb KpUBOJIMHEHHOM Tpaneuuy; miomaib
(UTYpHI B ICKapTOBBIX KOOPIUHATAX; TUIOIIAIb
(hUTYpHI B IOJISIPHBIX KOOPIMHATAX.

Brrurciienrne 00bEMOB TeII: BRIUKCICHHE 00beMa
TCJia MO IIoIaAsAM MMapalyICJIbHBIX CequHﬁ;
BBIUHKCIIEHHE 00BEMA TEIa BpaliCcHu4.

Briuuciienue AMUHBL YT MJIOCKOW KPUBOW:
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BBIYUCJICHUCJINHBI IYTU B JI€KAPTOBBIX U
TMOJIAPHBIX KOOpJAWHATAaXx.

BrluKcieHMEe IO 1 MOBEPXHOCTH BpaILlCHUS:
BbIYUCJICHUCTIIOAIUTIOBEPXHOCTU BpallICHUA B
JACKAPTOBLIX U MOJIIPHBIX KOOpAWHATAX.

[IpumMeHeHUs OnpeaCICHHOrO MHTErpaia B
MCXAaHUKE: CTATUICCKHUEC MOMCHTBI AYT'U U
ITaCTUHKU,; KOOPAUHATBI HEHTPAa MacC AyTru U
IIJIAaCTHHKH pa60Ta HepeMeHHOﬁ CHJIbI;
JaBJICHUE HAa TOBEPXHOCTD.

KonTponsHas pabora

P7

Yucnossle psiabl

YucnoBele pAAbL: YACTHIHAS CyMMa psifia, CyMMa
psina; CXOIUMOCTh, PACXOIUMOCTh; CBOMCTBA

PS0OB; T€OMETPUYECKUI PSAJ U €T0 CXOAUMOCTE;
HE0o0XOAUMOE yCIIOBUE CXOAUMOCTH;
TapMOHHYECKHUII Psi U €0 PaCXOAUMOCTb.

0,5

JlocTaTouHble NpU3HAKU CXOIUMOCTH PSIJIOB €
HOJIOKUTEIbHBIMU WICHAMU: IPUMEHEHHUE
TeopeM CpaBHEHUS; IpuU3Haka Jlamambepa;
panukaibHOro mpusHaxa Komn; HHTErpaasHOro
npu3Haka Makiopena-Komm a1 ucenenoBanms
PsIIOB HA CXOJMMOCTb.

0,5

Psabl ¢ NPOU3BOJILHBIMY YWICHAMHU:
HCCIIeIOBAaHNE Ha aOCOJIIOTHYIO M YCIIOBHYIO
CXOAMMOCTh 3HAKOTIEPEMEHHBIX
(3HaKOUEPEAYIOMINXCS) PAIOB; TPUOIIKEHHOE
BBIYHCIICHHE CYMM DSIJIOB.

3akmouYnTenLHOE 3augTre no P7: nccnegosanne
PSAIOB Ha CXOAUMOCTH TI0 OTIPEIENICHUIO0
CXOJUMOCTH, HpI/IMeHeHI/Ie HpI/ISHaKOB
CXOJUMOCTH JIJISl UCCIISZIOBAHUS PSIZIOB Ha
CXOJIUMOCTb.

P8

OyHKIMOHAIbHBIE
pAABI

DyYHKITMOHAJIbHBIE TTOCIEAOBATEILHOCTH: TOUKA
CXOIUMOCTH, 00J1acTh CXOAUMOCTH,
paBHOMEpHAA CXOAUMOCTD;, CBOICTBa
PAaBHOMCPHO CXOAAIINXCA q)yHKL[I/IOHaJ'IBHLIX
HOCHGHOB&TGHLHOCTCﬁ.

(DYEKQI/IOH&HLHHG pAAbL: TOYKA CXOAUMOCTH,
00J1acThb CXOAUMOCTH; paBHOMCPHAA

CXOJIUMOCTB; CBOHCTBAa PaBHOMEPHO
cxoaanxcsl pyHKIIMOHAIBHBIX PSJIOB.

CreneHHBIE psIBL: TeopeMa AOes; HaX0KICHUE
pannyca, MHTepBaia, 00JIaCTH CXOAUMOCTH
CTENIEHHOTO PSI/ISL; CBOMCTBA CTETICHHBIX PSIIOB U
VX IPUMEHEHHE JIsl HAXOXKICHHS CYMM PSIJIOB.

®Dopwmyna Teitnopa u ee npuMmenenue: Gopmymna
Tetinopa mis MHOTOWIeHa; popmyina Teitnopa
JUTS IPOM3BOJILHOM (PYHKITHH; TPUMEHEHHE
dhopmynsr Telinopa B IpUOIMIKESHHBIX
BBIYHMCIICHUSIX.

Pasnoxkenue GyHKIUN B CTEIIEHHBIE PSbL:
HaxoxJieHne koaddunmentos Teiinopa; oreHka
MOTPENTHOCTH BBIYUCIICHUS CYyMMBI Psa;
ITOPUTM PA3JI0KEHUS PYHKIIMU B CTEIEHHON
psi.

[Ipumenenus psyioB Teliaopa:BEIYUCICHUS
3HaYeHHUH QYHKINH; MTPUOIKESHHOE
BBIYHCIICHUE ONPE/IEIICHHBIX HHTETPAJIOB;
BBIYHCIICHUE YUCEIT «e» U «T1», JIOTapru(MOB;
BBIYHCIICHHE MTPEICTIOB.

PYBEXK 4. KourposnsHas padbora Ne5
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11l CEMECTP

P9

Huddepennmansaoe
HCUUCIICHUE
(GyHKIWH MHOTHX
HepPEeMEHHBIX

MerTpuyecKre IPOCTPAHCTBA: TIOHATHE
METPHUYECKOTO MPOCTPAHCTBA; IPUMEPBI
METPUYECKUX MIPOCTPAHCTB; TOKA3aTEILCTBO
TOT0, YTO TO WJIM HHOE MHOXECTBO C 3aJaHHBIM
PAcCTOSHHEM, SBJISCTCS METPUIECKUM
IPOCTPAHCTBOM; CBS3b C IPAKTUKOM.

OTKpBITHIC U 3aMKHYTBIE MHOYKECTBA B
METPHIECKUX IPOCTPAHCTBAX: PA3INIHBIE BUIBI
TOYEK B METPUIECKUX NPOCTPAHCTBAX;
OTKPBITBIE U 3aMKHYTBIE MHOKECTBA, UX
CBOMCTBA; IPaHUIIA; 3aMbIKaHHUE; 3aMBbIKAHUE U
3aMKHYTOCTb.

HenpepuIBHBIE 0TOOpaKEHUS METPHUECKUX
MPOCTPAHCTB: TPEACT OTOOPAKECHUS B TOUKE;
HETPEPHIBHOCTh OTOOPaKCHHS B TOYKE U HA
MHOYKECTBE; CBOHCTBA OTOOpasKeHHIA,
HETIPEPHIBHBIX B TOUKE.

CpoiicTBa G YHKIIMH, HEIIPEPBIBHBIX HA CBA3HBIX
M KOMITAKTHBIX MHOJKECTBAX: MOHATHE
CBSI3HOCTH, KOMIIAKTHOCTH;, CBOMCTBA CBSI3HBIX U
KOMITAKTHBIX MHOJKECTB; CBOICTBa
0TOOpakeHMI Ha CBS3HBIX 1 KOMIAKTHBIX
MHOKECTBAX.

JleiicTBUTENbHBIE (DYHKIIMU HECKOJILKUX
JIEUCTBUTENbHBIX IEPEMEHHBIX: ITOHATHE;
CrocoO0BbI 3aaHus; 00JIACTh OTPEICICHUS,
MHO)KECTBO 3HaUCHHH; rpaduyeckoe
n300pakeHne GYHKIUU IBYX TIEPEMCHHBIX;
JIUHUH U IOBEPXHOCTU YPOBHSI.

IIpeaen ¥ HENPEPLIBHOCTE (QYHKIAK
HECKOJIbKUX TTIEPEMEHHBIX: MOHSTHS (Pa3THYHbIC
OTpe/IeTICHUsI U UX SKBUBAJICHTHOCTH); CBOHCTBA
(yHKIHIA, HENPEPBIBHBIX B TOUKE; CBOWCTBA
(yHKIMI Ha 3aMKHYTBIX OTPAHUYCHHBIX
o01acTax.

Juddepennmpyemocts u guddepeHman:
YacTHBIC MPOU3BOIHBIC, HX HAXOXKICHHUE,
TE€OMETPHUECKUI CMBICI YaCTHBIX MPOU3BOIHBIX
(DYHKIMH ABYX MIEPEMEHHBIX;
muddepeHnpyeMocTh GYHKIUH B TOUKE;
ycnoBus AuddepeHInpyeMoCTH;
muddepeHnra U ero BEIpakeHHe yepes
YaCTHBIC TIPOU3BOJIHEIC.

ﬂH[hgl!e[!eH[!H[!OBaHI/IG CII0KHOU {l} YHKIIAN:

(hopMyIBI ISl HAXO0XKICHHSI TPOU3BOTHON
CJIOKHOW ()YHKIIMW; MHBAPHUAHTHOCTH (DOPMBI
muddepernmana; npuMeHeHne auddepeHipana
B IPUOJIMKEHHBIX BEIYUCIICHUSIX.

[poussonuble u nuddepeHnnans BEICITUX
HOPSIKOB: OIIPEIeIICHIS; 0003HAUCHS,
HAaX0XICHNE; CHMBOJIMYECKAs 3aIHCh
nuddepeHnuana Jirodoro nopsaKa; HapylmeHue
WHBapHaHTHOCTH (popmbl y nuddepeHnmnanon
BBICIIHX TTOPSIIKOB.

CamocrosTennHas padbora
«Inddepernmposanne GyHKIUHA MHOTHX
[IEPEMEHHBIXY.

Dopmyina Teinopa anst QyHKIMM ABYX
HEPEeMEHHBIX: BBIBO; IPUMEHEHNE (HOPMYIIBI
Telinopa Juist IpUOJIMIKEHHBIX BEIYMCICHHUH.

23




HesBHple QyHKIINN: TOHATHE; YCIOBHUSI
CYILIECTBOBAHUS; HAX0XKIEHUE MPOU3BOIHBIX
HESIBHO 33TaHHBIX (DYHKITHIA.

[Ipow3BoiHAs 10 HANIPABJICHUIO: OIPCACIICHUC,
HaXO0XACHUEC; CBA3b C I'PaIUCHTOM; KacaTCJIbHas1
IIJIOCKOCTh 1 HOpMaJIb K TOBEPXHOCTHU.

DKCTpeMYMBI (DYHKIHMA HECKOJIBKHUX
MEPEMEHHBIX: OMPECIICHIE; YCIOBUS
CYyIICCTBOBAHMUS; HAXOKICHHUE; 3a/1a4X Ha
IKCTPEMYMBI.

YcIOBHBIE SKCTPEMYMEI: ONPECTICHHE; YCIOBUS
CyIIECTBOBAHMS; HAXOXKACHHUE; 3a/1a4X Ha
KCTPEMYMBIL.

Haumenbliiee 1 HAMOOIbIIICE 3HAYCHUS

(QyHKIMH B 00NACTH: TOHATHE; HAXO0XKICHHE;

3aa41 Ha ONTUMHU3ALIMIO.

PYBEXK 5. KourposnsHasa padboraNe5 «DyHKIMK

MHOT'MX IICPEMCHHBIX U UX TPUMCHCHUC).

P10

HHurerpansHoe
HCUUCIICHUE
(bYHKIMIA MHOTHX
NepeMEeHHbIX

JIBOVHbIE MHTErpaJibl: ONPEEICHUE; CBONCTBA;
BBIYUCIICHUC, yCJ’IOBI/ISI CyHICCTBOBaHI/Iﬂ.

3aMeHa epeMEHHEIX B IBOMHOM HMHTErpaje:
BBIYUCIIEHUE IBOMHOTO MHTETpajia ¢ IOMOUIbIO
3aMEHbI; ABOMHON MHTErpa B HOJSPHBIX
KOOpAUHATax.

IIpunoskeHust IBOMHOTO MHTErpasa:
BBIYHCJICHHE TUIOIIAAN MI0CKON (bI/II‘prI;
o0BeMa Tena; IO TOBEPXHOCTH; MAaCCHI
IUTACTHHKH, CTATHYCCKUX MOMEHTOB IIJJACTHHKH;
KOOpJUHAT LEHTPA MAcC IIACTUHKU; MOMEHTOB
MHEPLMH IUTACTUHKH.

PYBEXK 6 KonrponsHas padoraNe6 «/IBoMHBIE
HHTETPAJIBL U UX [PUJIOKEHHSY.

TpoliHble HHTErpaJIbl: ITOHITHE; CBOMCTBA;
BBIYHCIICHUE; IPUIIOKESHHSI TEOMETPUIECKHE U
(huzngeckue.

CamocrosrenbHasg pabora «TpoiiHOoN HHTErpaa
M €ro NPUJIOKEHUS.

Kpusonuneiinsle naTerpaisl | poaa (o jinHe
JIyTH): TIOHSTUE; CBOWCTBA; BHIYUCIICHIE;
TEOMETPHUCCKUE U (DHUIUUCCKUE MPHITOKCHHS.

Kpusonuneiinsle narerpaisl |l poaa (mo

KOOpPJIMHATAM ):TIOHSITHE; CBOWCTBA;

BBIYUCJICHUC,; TCOMETPUICCKHUEC U (1)I/ISI/I‘IGCKI/IG
MPUIIOKCHUS.

HesaBrucuMocTh KpUBOIMHEHHOTO MHTErpaja ot
(opmbl myTH: BoccTaHOBNIEHNE (QYHKIUH IO €€
nosHoMy auddepeHnnaty; anaior GopmyIsl
Herorona-JleiOHMIA 17151 KPUBOJIMHEHHOTO
MHTErpaja.

CaMocTosTenpHas [2360Ta 1o K[!HBOHHHeﬁHBIM
HUHTCrpajiam.

IV CEMECTP

P11

WnTterpans! no
MOBEPXHOCTHU

[IoBepXHOCTHEIC HHTETPAJIBL | poza (1o
N0 TOBEPXHOCTH ): BEIYMCIICHUE IJIsI
ClIy4dasi, KorJga NOBEPXHOCTD 3a/laHa YPABHCHUEM
B SIBHOM BH/JIC; IIOBEPXHOCTH 3aaHa
napaMeTpuICCKUMHU YPaBHCHUSIMU.

[Iputo)KeHHS TOBEPXHOCTHBIX I/IHTel"DaJ'IOBl
poJa: BbIMUCICHUEC TUIOMaAN IMTOBEPXHOCTHU,
BBIYUCJICHHUC MACCHI ITOBEPXHOCTHU,; BBIYHUCIICHUEC
CTaTUYCCKUX MOMCHTOB ITOBEPXHOCTHU U

24




MOMCHTOB MHECPIIUH, BEIYUCICHUC KOOPANHAT
HCHTPpAa MacC NOBCPXHOCTHU.

ITosepxHocTHble uHTErpaisl |l pona (o
KOOpJMHATaM): BEIYUCICHHE [T Cy4asi, Koraa
MOBEPXHOCTH 33aJ]laHa YpaBHEHHEM B SIBHOM BUJIC;
MOBEPXHOCTH 3aJ]aHa MapaMeTPUIECKUMU
YpaBHEHUSIMH.

Dopmyna CTokca U ee IpUMeHEHHe:
BBIYHCIICHHE KPUBOJIMHEHHBIX HHTETPAJIOB C
moMoIbk0 (opMyibl CTOKca; BOCCTAHOBIICHHE
(yHKIMH IO ee TOTHOMY nHudQepeHnrany.

Dopmyna Octporpaackoro-Tayca u ee
IPUMEHECHHUE: BEIYUCICHUE TOBEPXHOCTHBIX
MHTETPATOB C TIOMOIIBIO (hOPMYITBI
OcTporpanckoro; BEIYHCICHHE 00beMa Tema ¢
MOMOUIBIO TIOBEPXHOCTHOTO MHTETpaa.

PYBEXK 7. KourposnbHasg paboraNe7
«I10BEPXHOCTHBIE UHTETPAIILDY.

P12

DeMeHTHl TeOpUn
oJIs

CkansgpHoe 1oJie U €ro XapaKTePUCTUKH:
MPOU3BO/IHAS 10 HANPABJICHHIO, €€ (PM3UUYECKHUIt
CMBICJI; TPaIUCHT, CBA3b I'paACHTA C
IIPOU3BOJHOMN 10 HAIIPABJICHHUIO.

BexTopHbIe MO U UX XapaKTePUCTUKH:
BBIUHCIICHHE JUBEPTEHINH; TOTOKA MOJIS Uuepes
MOBEPXHOCTh; POTOPA; NUPKYJIALNY;
HCTIONIb30BaHHUE XapaKTEPUCTHK MPHU
PacCMOTPEHNH COJICHOUAATIBHBIX U
MOTEHIIMAIbHBIX BEKTOPHBIX MOJICH.

PYBEXK 8. KonrponsHas padboraNe8
«DJIEMEHTBI TEOPUH IIOJIS.

P13

Hecob6cTBennbIe
HHTErPabl U
HHTETPabI,
3aBUCSIIHE OT
napameTpa

HecoGcTBeHHbBIC HHTCIrpaJibl C OCCKOHEYHBIMU
opcacjiaMy HHTCTPUPOBAHUA: BBIYUCIICHUC,
HCCIICJOBAaHUC HA CXOAUMOCTh,; TCOMETPpHUUICCKasd
HMHTEPpIIpETAllvA; MPUMCHCHUC.

HecoOcTBeHHBIE MHTErPAJIbl OT
HEOTrPAaHMYEHHBIX (DYHKIUH: BEIYUCIICHHUE;
HCCIICIOBAaHKUE HAa CXOAUMOCTh; T€OMETpHYCCKast
HHTEPIPETALNS; TIPUMECHEHHE.

Camocrosrenpaasg pabora «HecoOcTBEHHBIE
HMHTErPAJILLY.

Hurerpabl, 3aBUCANINE OT TapamMerpa:
COOCTBEHHBIE HHTETPaJIb, 3aBUCSIIIE OT
rapaMeTpa: MOHATHE; PABHOMEPHOE CTPEMIICHHE
K TIpe/iesIbHOM (DyHKIMH; TIpEeIeNIbHBII epexo
0] 3HAKOM MHTerpaia; nuddepeHnnpoBanue n
UHTErpUPOBAHME O 3HAKOM HHTETpana;
IpUMEHECHHE.

P14

Psne1 @ypee

Panp1 @ypee: opToroHanbHeIE U
HOPMHPOBAHHBIE CHCTEMBI (QYHKIHUH; PSABI U
ko3 punneHTs Pypre; TPUrOHOMETPUIECKHE
psinsl Dypoe; pazioxeHue B psin Oypse
MepUOINIECKUX (QYHKIMH; CIIBUT CETMEHTa
pa3oKeHusl; U3MEHEHNE AJIUHBI CETMEHTa
pa3noXKeHus; pasnokeHue B psx Oypbe 4eTHBIX
Y HEYeTHBIX (pyHKUMIT; pa3ioxkeHue B psij
Dypbe GyHKIMH, 3a1aHHBIX Ha [0;7];
pasnoxenue GyHKIUHA B KOMIUIEKCHBIH psit
Dypse.

Camocrosrenpias padbora
«TpuroHOMETpPHYCCKHUE PAIBI Pyprey.

Hnrerpan @ypre u npeodbpasosanue Pypre.
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4.4.KoHTpOJIbHBIE PadOTHI

KonTtponbsHas padora Ne 1 (pyoex 1),
KontponsHast pabora Ne 2 (pyoex 3),
KonTponbHas padota Ne 3 (pyoex 5),
KonTponbHas padota Ne 4 (pyoex 7),

[lens KOHTPOJBHBIX pabOT: TPOBEPUTh 3HAHUS, YMEHUS W HABBIKH
CTY/JICHTOB B PCIICHWM 3aja4, OCYIICCTBUTh KOPPEKIMIO 3HAHWUN CTYJICHTOB.
TeKCThl KOHTPOJBHBIX PabOT MPUBEICHBI B METOIUYCCKHX PEKOMEHIALMUSX,
yKa3aHHBIX B pasnene 8. Y4ueOHO-MeToauuecKoe 00eCIeUueHUEe CaMOCTOSTEIbHOM
paboTHI.

5.MeToanyeckne yKasaHus I 00y4alOIMXCH M0 OCBOCHUIO IMCUHMILINHBI.

IIpucrtynas K M3YyYCHUI0 MAaTeMaTU4YeCKOro aHaiu3a, HEeo0X0AUMO
MOBTOPUTBH: OCHOBHBIE MOHATHS Kypca ajareOpbl U Hayal aHalu3a CpPEIHEN IIKOJIbI;
OCHOBHbIE  (pOpMyJbI, HEOOXOIMMBbIE [UJIi  YCIEHIHOTO OCBOEHHSA Kypca,
BOCCTAHOBUTh B NaMSATH OCHOBHbIE (DYHKIIMHM, X CBOWCTBA U TIpapUKH; YMETb
pelaTh ypaBHEHHUS U HEPABEHCTBA, B TOM YHCJIE€ METOJ0OM MHTEPBAJIOB.

JUtst ycnemrHoro OCBOEHHSA Kypca o00s3aTelIbHO TOCEIICHHE JEKUHA U
NPAKTUYECKUX 3aHATUH M PEryJsipHOE KOHCIIEKTUPOBAHHE MaTepHasa JIEKUUH, U
ydyacTue B OOCYXKIEHMM pEIICHUs 3aJad Ha [paKTUYEeCKUX 3aHATusAX. llpum
IOJITOTOBKE K [pakTUYECKUM 3aHATHSM CHayala HYKHO IpopaboTaTh
TEOPETUYECKUI MaTepuas, HeOOXOIUMBINA JJi PELIeHHUs 3a/]ay; 3aTeM BBIIOJIHUTh
3aJlaHus U1 CaMOCTOSITEIIBHOTO PELIEHUS 10 TEME NPEIbIAYLIErO 3aHATUsA, MOocie
3TOr0 HM3y4UTh TEOPETUUYECKUH MATEPHA OYEPEAHOrO IMPAKTUYECKOrO 3aHSTHS.
[ToaroToBka Hy»Ha HE TOJIBKO K ITPAKTUYECKHUM 3aHATHSAM, HO U K JekuusaM. [lepen
ouyepeHOM JeKIeld He00X0AMMO MOBTOPUTh MaTepuall MPEeAbIAYIINX JIEKIHi, Tak
KaK MaTepHuasl HOBOW JIEKLMH 3a4acTyl0 OMHUPAETCA Ha YK€ M3BECTHBIM Marepuanl
1lpu BeINOTHEHUU 3aaHUM 1711 CAMOCTOSATEIBLHOTO PELICHUS HYKHO (PUMKCHPOBAThH
BCE TPYAHbIE MECTA U HAa KOHCYIbTAIUAX MONBITATHCS MPEOAOJETh UX C MOMOILBIO
MpernoiaBaTe’is.

Cucremarnueckas IOArOTOBKA K ayJUTOPHBIM 3aHITHUSIM U aKTUBHOE YYacTHE
B PacCMOTPEHUHM BOIPOCOB, KaK Ha MPAKTHUYECKUX 3aHATHUSX, TaK U Ha JIEKIHUIX
SBIIIETCS.  3QJIOTOM  YCIEIIHOTO MPOXOXKIACHUS PYOESKHBIX KOHTPOJIEH H
IIPOMEKYTOUHBIX aTTECTAlUN MO TUCLUILINHE.

[Ipu mpocnymiMBaHUM JICKUIHWU Y MPU BBINOJHEHUH 3aJaHUM HA ITPAKTUYECKUX
3aHATUSX PEKOMEHAYETCSd  aKLUEHTHPOBaTh  BHUMAHUE HA aJITOPUTMHU3ALHIO
NEHCTBUIM MO BBINOJHEHUIO 33JaHUW, YTO CIIOCOOCTBYET Oojiee TiyOOKOMYy U
IIPOYHOMY YCBOEHHUIO METOJ0B MaTEMaTUYECKOr0 aHAJIU3a.

JIns Tekyiero KOHTpOJs —ycreBaeMocTd (sl o4HOW (OPMBI OOydUCHUSI)
UCIIOJIb3yeTCsl OANIIbHO- PEUTUHIOBAasl CUCTEMAa KOHTPOJIS W OIEHKHU aKTUBHOCTH
0Oy4aronIMxcsi, YTO CIMOCOOCTBYET JIyYIlIEMY OCBOCHHMIO MaTepHalia U MOJYyYEHHUIO
BBICOKOM OLIEHKH 110 PE3yJIbTaTaM OCBOEHUS JUCLUIUIVHBI.
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BeinonHeHne caMOCTOSTEIbHOM pa6OTI>I moaApazyMeBacT CaMOCTOATCIIBHOC

W3Yy4YCHHE

pa3ienoB UCIMIUIMHEI, TMOATOTOBKY K PYOECKHBIM KOHTPOJISIM (ISt

OYHOU (OpPMBI O0yUEHUS), K MPAKTUICCKUM 3aHITHIM TIOJITOTOBKY K KOHTPOJbHBIM

pa60TaM, IMOATOTOBKY K 9K3aMCHAM.

PeKOMeHI[yeMaH TPYAOEMKOCTb CaAMOCTOSITEJIbHOM paGOTI)I

HaumenoBanue Bua caMOCTOSITETFHOM PaOOThI

PexomMeHnnyemasi TpyJ0€MKOCTb,

aKaza.dgac

I
ceMecTp

cemecTp

I i
ceMecTp

v
ceMecTp

VYrinyOiaeHHOe u3ydeHue pas3iesioB, TEM
JIEKIIMOHHOTO Kypca

-[IPUMEHEHUE IIPOU3BOJIHON K PEIICHUIO
reOMEeTPUUYECKUX U (PU3MUECKUX 3a7a4
-[IPWJIOKEHUs ONIPEEICHHOIO HHTETpaja
-QpyHKIMOHAIbHBIE PSABI

-MHTErPAJIBI 110 TOBEPXHOCTH

-3JIEMEHTBI TEOPUU IO

-psnbl Dypbe

1

[ToaroToBka k mpakTrdeckuM 3aHaTHsIM (110 0,5
gyaca Ha KaXJ10€ 3aHATHE)

[ToaroToBka Kk pyOesKHBIM KOHTPOJIsIM (110 1;2
yaca Ha pyOex)

IToaroroBka K sK3aMeHy

27

27 27

27

IToaroroBka K KOHTPOJBLHOU paboTe

9

9 9

18

UTOI'O

36

36 36

18

6.(I)OHI[ OLCHOYHLIX CPEACTB /LI aTTECTAUM 110 JUCHUIIJIMHE

6.1.11epeuensv oyenounvix cpeocme

1. banbHO-peNTEHOrOBasi CUCTEMA KOHTPOJISI M OLICHKH aKaJIeMUYECKON aKTUBHOCTHU
obyuaromuxcs B KI'Y (mist ounoit popmbr 0OydeHus)
2. bank 3amanuii kK pyoexHbpIM KOHTpoJisiM Ne 2,4,6,8

3.Marepuainbl K 3K3aMEHY.

4. KoHtposbHbie paboThl (pyOexkHbie KOHTpOoaH Nel,3,5,7)

6.1 Cucrema 0aJIbHO-PETHUHIOBOI OLEHKH PadOTHI

o0yyamomuxcsi 1o

AUCHHUILINHE
| cemecTp
No | HaumenoBanue Conepxanue
Pacnpenenenue 6annon

Pacripennencuue Bun IMocem. | Pabora Ha Pybex1 Pybex2 Camoct | Homar JK3aMeH
6aJJIOB 110 BUIAM yue® | JeKumi | mpakT.3aHs . HSISI

eGHOH DAGOTEI HOMU 1x24 THAX Konrpons | Konrpoms | Pabora | xoHTpO
yi p > | pabor 0,5x28 Has paboTa | Has pabora JbHad
CpOKH cradn | Nel pabota
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yueOHoii pabotel | bamn | 24 14 14 10 4 4 30
bHBIE ua 14 Ha 26 Ha 19
onex MpPaKT. mpakt.3aHsg | MPaKT.
KH 3aHATHH THU SAHATH
Il cemecTp
No | Haumenosanue
Pacnpenenenne 6annon
1 | Pacnpenencuue Bun IMocerm. Pabora Ha | PyOex3 Camocrosar | Pyoex4
GAIIOB TI0 BUIAM yueOHOH JeKIHH npakt.3ad | KoHTpon | enbHast
oBHOM DAGOTEL paboThI SATHSX bHas paboTta KoutponpHa | dK3aMeH
yd p > 1x24 0,5x28 pabota st pabora
CPOKH cllaun No2
yueOHOM paboThI
24 14 13 10 10
Bannbaeie Ha Ha 20 Ha 30mpaKT. 30
OLICHKH 9mpakr. HPaKT. 3aHATHU
3aHATHH 3aHATHH
11 cemecTp
No | HaumeHnoBanue
Pacnpenenenne 6annon
1 | Pacnpenencuue Bun IMocem. | Pabora | Pybexb Py0ex6 CamocT.
GaIOB [0 BHIAM yaeOHOI JeKUun Ha KonTponbna Pabora 3K3aMeH
eGHOM DAGOTHI paboThI 0,5x24 mpakt. | s pabora KonTponbna
i p > 3aHATUAX | paboTta Ne3 s pabora
CpPOKH caadu
yueOHO paboThI 1x28
bannenpie | 12 28 10 10 10 30
OLICHKH Hal5 mpakr. | Ha22 mpakt. | Ha 30mpakr.
3aHATHH 3aHATHH 3aHATHU
IV cemecTp
No | HaumenoBanue
Pacnipenenenne 6amios
1 | Pacmpenenenue Bun ITocemnr. | Pabora Ha Pybex7 Py0ex8 Camocr.
GaUIOB 10 BUIAM yaeOHoi JIEKIIMH | MpaKT.3aHs Kontp Kontp. Pabora JK3aMEH
yueGHoi paGoThi paboThI THSAX pabota Ned Pabota
’ 0,5x24 1x22
CpOKH 5 CAAYM | Bannpuble 10 18 18 na
y4eOHOM paboThI | onenxn 12 22 Ha 8npaxr. | Hal3 mpakt. | 22mpaxkr. 30
3aHITHH 3aHITUH 3aHATHH

Kpurepuii
nepecuera 6amIoB
B TpaANIIUOHHYIO
OIICHKY I10 UTOTaM

60 1 MeHee 0aJITIOB — HEYIOBJIETBOPUTENBHO (HE 3aUTEHO);
61...73 — yIOBIETBOPUTENBHO (324TEHO);
74... 90 — xoporo;
91...100 — oTm4HO

paboTsI B

cemMecTpe

Kpurepwuii Jis momycka K TPOMEXKYTOYHOH aTTeCTallid 10 TUCHHIUIMHE 33 CEMECTp OOYJaroIIuics
JIOITyCKa K JIOJDKEH HAOpaTh 10 UTOTaM TEKYIIEro u pyOeKHOro KOHTposel He MeHee 51 Oamra. B cirywae ecim
MIPOMEKYTOYHOU oOyuaromuiics Habpan MeHee 51 Oaa, TO K aTTECTAIlMOHHBIM HUCTIBITAHUSAM OH HE JIOIYCKACTCS.
aTTeCTalluu 110 Jdns monydeHWs »SKk3aMeHa Oe3 TIPOBEINCHHS NPOIEIYPhl IMPOMEKYTOYHON aTTeCTaIlH
JUCIUTLTAHE oOyugaroneMycs Heo0X0IUMO HaOpaTh B X0/ TEKYIIETO U pyOEKHBIX KOHTPOJIeH He MeHee 61 Oanra.

(3a4eT),BO3MOKHO
CTH TIOJTyYCHUS
ABTOMATHYECKOTO
3aJera no

B sTtom cnydyae utor GayTbHOM OIEHKH, MOITydaeMOl 00ydJaromuMcs, ONPEaeseTcs M0 KOJUIECTBY
6ayutoB, HAOpaHHBIX UM B XOJE€ TEKYIIETO W PyOeXHBIX KoHTpoied. [Ipm 3Tom, Ha ycMoTpeHHe
mpernoaBaTensi, OaTbHas OLEHKa OOyJaroImerocsi MOXET OBITh MOBBIMICHA 3a CYET IONyYeHHS
JIOTIOJTHUTENNBHBIX 0aJJIOB 32 aKaJIeMHUYECKYI0 aKTHBHOCTB.
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JUCTHUILINHE

OOyyaronuiicsi, WMEIONIM MMpaBO Ha IMOJYYCHHWE OIEHKH 0e3 TIPOBEACHUS MPOIEIYPHI
IIPOMEXKYTOUHONW aTTECTALlMU, MOXKET MOBBICUTH €€ MyTeM CHA4YM aTTECTAlMOHHOIO HcIbITaHus. B
cily4yae NOJIy4eHHUs] 00y4arolMCs Ha aTTeCTAllMOHHOM UcTbiTaHuy ) 0ayuloB UTOT OaJiIbHOW OLEHKH
10 JUCLUIUINHE HE CHUXKAETCSL.

3a aKkaJeMUYecKyl0 aKTHBHOCTb B XOJE OCBOCHHS AWCLMIUIMHBI, y4dacTHe B Y4eOHOH,
Hay4HO-HCCIIEI0BATEILCKON, CIIOPTHBHOW, KYJIBTYPHO-TBOPYECKOW M OOLIECTBEHHOW NESTENLHOCTH
oOydJaromemMycsi MOTYT OBbITh Ha4MCIICHBI JOIOJHUTENBbHBIE Oaibl. MaKcHMajbHOE KOJIMYECTBO
JOTIOJTHUTENIBHBIX OaNJIOB 3a aKaJleMHIECKYI0 aKTHBHOCTH cocTasisieT 30.

OcHOBaHHEM [T TIOTyYCHHUS TOTOTHATEIBHBIX OaJUIOB SBIIAIOTCS:
- BBIIIOJIHCHNE JOTOJHHUTENBHBIX 33JaHUI 10 AMCIHUIUIMHE (MOIYINIO, MPAKTHKE); HOIOJIHHUTEIBHbIC
OaIbl HAUNCIIIOTCS TIPETIOIaBaTEIIeM;
- yJacTHe B T€UCHHE CEMeCTpa B YIeOHOH, HaydHO-MCCIIeI0BATENbCKOM, CIOPTUBHOM, KyIbTYPHO-
TBOPYECKOH 1 o01ecTBeHHOH nesrensHoctu KI'Y.

®opMBI U BUJBI
y4eOHOI paboThI
IS
HEYCIICBAIOIINX
(BOCCTaHOBUMBIIMX
cs Ha Kypce
0o0OyueHwsT)
00yUaromuxcst JIs
IOy YCHHUS
HEIOCTAIOIINX
0aJlJIOB B KOHIIE
cemMecTpa

B cinydae eciiu K MPOMEXYTOYHOW aTTecTaluu (dK3amMeHy) HabpaHa cymma MeHee 51 Gasa,
oOyuaronieMycss HEOOXOIMMO HaOpaTh HEJOCTArOIIee KOJMYECTBO OAaIOB 3a CYET BBIMTOJHCHUS
JIOTIOJTHUTENILHBIX 3aIaHUM, IO KOHI[A TIOCIIeIHEH (3a4eTHOMN) HeIen CEMECTPA.

HI/IKBI/II[aI_II/IH aKaJCeMHUYCCKUX 3a£[0ﬂ)KeHHOCTeI71, BO3HUKIIHNX U3-3a Pa3HOCTHU B y'-Ie6HI)IX IJ1aHax mpu
NEPEBOJAC NI BOCCTAHOBJICHUH, TPOBOJAUTCA IMYTEM BBLIIIOJIHCHUSA TOTIOJTHUTCIBHBIX 3aﬂaHHﬁ, (bopMa
1 00bEM KOTOPBIX OIPeNeIsIeTCs MPenoiaBaTeaemM

6.3 IIpoueaypa ouneHuBaHHsl Pe3yJbTATOB OCBOECHUSI TUCUHUIIIMHBI

PyGexxHble KOHTPOJIM TPOBOJATCS B BHUIE KOHTPOJBHBIX palbOT, 3K3aMEHBI INPOBOAATCS B
NUCBMEHHON QopMe 1o Omieram; Ha pyOeKHBIX KOHTPOJSX MpEAJaraloTcsl MPaKTUYeCKUue 3aJaHus, Ha
SK3aMEHaX TMpeayiaraloTcs 2 TeOpEeTHYeCKHX Borpoca ( mo 7 0amioB) M 2 mpaKTHYecKuX 3amaHusi( mo 8

0ayIoB).

[lepen mpoBeneHneM pyOEKHBIX KOHTPOJIEH MPOBOAATCS WTOTOBBIE 3aHATHA IO pasfesiaM, Ha
KOTOPBIX Pa30OMparoTCs 3aJaHus U3 pas3jiena, 10 KOTOPOMY MPEACTOUT PYOEKHBIH KOHTPOIb. Pe3ynbraTsl
PYOEKHBIX KOHTPOJIEH M TEKyIIEH YCIIeBaeMOCTH 3aHOCATCS B BEIOMOCTb y4yeTa TEKYyIEei yclieBaeMOCTH.
Bpewms, otBogumoe Ha sk3aMmeH 2-3 yaca. Pe3ymbTaTel TeKymiero KOHTPOJS M JK3aMeHa 3aHOCATCS B
9K3aMEHAIMOHHYIO0 BEJOMOCTh, KOTOpas CHAETCSd B OPraHU3allMOHHBIM OTAEN HHCTUTYTA; PEe3yJbTaThl
9K3aMEHa BBICTABIISIOTCS B 3a4ETHYIO KHIDKKY 00y4YalOIUXCSAK B I€Hb SK3aMEHa.

6.4. IIpyMepbI OLICHOYHBIX CPEACTB VISl PYyOesKHbIX KOHTPOJIEH M IK3aMeHAa
Pyéestcnotit konmponwv Nel (konmponsvnasn paboma Nel)

Bapmuanrt 0
1. [Tonb3ysch onpeAeacHUsIMH MTPEIEIIOB MOCISI0BATeILHOCTH U (DYHKIINH, TOKAKUTE PAaBEHCTBA:
_ . 3x+1

a) |imﬁ:2; 6) Im——==2

x> 3N+ 4 x—1 7X_5
2. Beluuciure npesensr:

) ) _ . . esin2><_ sinx . . X2—2X+1 . ) X2_ X . |n(X_2)
) fim(sin Y =2t 7)1 6) fim & =€y fim(X 2y gy gy XXy g AN2)

y-a 2 2a x>0 arctgx x>0 XT —4X + 2 -1 [x -1 x>3 COS X —C0S 3

Camocmoamenvnaa paboma no meme «Henpepovignocmo ghpynxyuuy
1.UccnenyiiTe GyHKINIO HA HEIPEPHIBHOCTh, YCTAHOBUTE XapaKTep TOUEK pa3pbiBa U MOCTPONTE rpaduK:

E,x<0,
X

X,0<x<2,
2,2<x<5,
sin(x—5),x>5.

f(x) =

2. Boruucnure ¢ tounocteio g0 0,01 kopenb ypaBuenus +X—1+X—2=0 na [1;2]. Onpenenure
rpaM4ecKy KOJIMYECTBO ACHCTBUTENBHBIX KOPHEH ypaBHEHHUS TaHHOTO YPaBHEHHSI.
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Pybescnotit konmponwv Ne2(konmponvnas paboma)

Bapuanm Ne O
1. Haiiaute npousBoHbIE QYHKITUHU:
3
2) f() = Vx + Vax; &) f0) = 2
1+sin 2 W
) f(x) = L, x) F() = 15

B) f(x) — Sarctgzx;

3) f(x) =x \/1 +x2, f"(x);

P () = X W fr) = 228, 2
5_,2
0 f) =222
Homawnsan konmpoasvrnan paboma
Bapuanm Ne 0
1. Beraucnute npeaens 1o npasuity Jlomurans:
a) limyy 22 65 lim af:t%
Z.HccneayﬁTe (byHKuI/H/I U TIOCTPONTE UX rpauKH.
a) f(x) —m 0) f(x) = x + In(x? — 4).
Pyoesicnotit konmpoas Ne3 (konmpoavhas paboma Ne2)
Bapuanm Ne 0
1. Beruucnute I/IHTel"paJ'IBI'
2) f\/%’ )fz (x+1)(x 8)-
B) [(x +1) cos2xdx;) fx,,‘:’;: ;
J:[)fctg3 xdx; e)fm_
)K) f (;+:2x)3’ ) fZSmx+3 cosx+4
Camocmoamenvnan paboma
Bapuanm Ne 0

P e

2
x3+ys=1.

Boruncnute miomaas GUrypel, orpaHU4eHHON KpuBoi p = 3 + sin ¢.

BrrunciuTe 06beM Tela, OrpaHUYEHHOT0 TTIOBEPXHOCTRIO X2 + 6y2 + 4z2 = 12.

Boruncnure nnuny kpusoit p = 1 + cos ¢.

HaiinmuTe tutomans MOBEpXHOCTH, 0Opa3oBaHHOW BpamieHHeM BOKpyr ocu OY KpuBoOit
2

5. Haiigute tenTp macc ¢urypsl, orpanndeHHOH ocbto OX M OJHOW apKOW ITMKIIOHIBI

{x = a(t —sint),
y = a(1l — cost).

Pyéesrcnvtit konmponwv Ne 4 (konmponvnas paboma)
Bapuanm Ne()

1. YCTaHOBI/ITe CXO)II/IMOCTI) psAlla U HAMAUTE €ro CYMMY:

—+—+—+ -+ + -
(n+3)

2. I/ICCJIGI[YI/ITC Ha CXOJUMOCTD PSbL:
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+1

)=+t t

(2n+1)'
1 1 ]
)ﬁ s T i T
1 _ 1 1 . _ n+1 1
B) T35 357 T 579 +(=1) an-DaniDend

3. I/ICCJIe):[yI?ITe Ha CXOI[I/IMOCTB pAObL:
sin*2a | sin*3a stn4na

a) sin* at—r—+ + -+

0) arcsml + arcsin = + -+ arcsin %+ e
B)1+ + + +

rn1-— .

—_ e — ... —_Ny-1 —— ...

E = 7 - =

4. Paznoxute B psia o creneHsim X pyukmuio f(x) = xvx + 1.
5. Beruuciute cos 18° ¢ Tounoctsio g0 0,001.

Pybescnvtit konmponw Ne 5(konmponvhasn paboma Ne3)

Bapuanm 0

1) Haiigure u 1/1306pa31/1Te o6acTh onpenenenns Gynkuun z = In(y? — x) + vx.
2) HaI/I,I[I/ITeg— a—ndz ecmn z = 3xy + x%t + y3, x = 3t? + /s, y = cos 2t + 2st.
2,03

3) Beruncaute npuOIMKEHHO (2 10,98 )

0%u ou

4) u=e() +py)+ & -y)-YP'(y). Hposepsre, uto (x —y)-g===20 on vy -
nBax bl nuddepeHupyembie G yHKIUU.

5) Haiimure mepBbie © BTOpbIC YACTHbIC IPOU3BOJHBIC HESBHOW (YHKIUHZ =
f(x,y),onpenensemoii ypasuenuem x> — 2x%z% +yz3 =0, ecm f(1;1) = 1, B Touke
Mo(1;1;1).

6) U3 Bcex mpsSMOYroONBHBIX TapauICNICHHIE0B, UMEIOIUX JaHHYI0 THAarOHalb, HAHINUTE
TOT, 00bEM KOTOPOT0 HauOOJIbIINHA.

7) Haitqure HauGonbllee M HauMeHblIlee 3HaueHus Qysximu f(x,y) = x%2 +3y2 —x +

0<x<2,
18y — 4 B 0obnacTu, yA0BIETBOPSAIOLIEH CUCTEME HEPABEHCTB { 4<y<0
Pyéesrcnvtit konmpoav Ne 6(konmponvhas paboma)
Bapuanm 0
1. U3smenwure nop;mox UHTETPUPOBAHMS B UHTETpaje:
1 4
) [ dx [ fGey) dy; 6) J_,dy [ f(x,y) dx.

2. Bplunciure | fD dxdynsyms crocobamu; obnacte D orpanmyeHa IWHUAMH Y = 2 —
—x,y? = 4x + 4.

3. Beruncnmre miomans GUTYphI, OTpaHUIEHHONW KPHBOK:

(x2 +y2)3 =a?(x* +y*),a > 0.

4. Berancnure 00beM Tena, OTPAaHUICHHOTO MMOBEPXHOCTSIMHU:

x2+y?’=4,y+z=2,z=0.

5. Haiinure neHTp Macc 0fHOPOAHOM (GUIypBI, OrpaHUYEHHON THuHUAME: Y = 2x3,y?% = 2x.

Camocmoamenvnas paboma

1.

Bapuanm 0
Beruncnure gﬁL 2x(y — 1)dx + x*dyno KkoHTypy (HUIYpBI, OIpaHHYEHHOH JIHHUIMH:
2
y=x%y=09.
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2.
3.

Boruncure [ (2;2)(2xy —5y3)dx + (x? — 15xy? + 6y)dyc noMomp0 NePBOOOPAZHON.

(0;0)
BeluncinuTe ¢ HOMOIIBIO KPUBOJIMHEHHOTNO HMHTErpajia IUIONaab, OrPAaHHYEHHYIO apKOii
x = a(t —sint),

y = a(l — cos t)I/I ocero OX.

UKJIOHUBI: {

Pyoesicnvtit konmponas Ne 7(konmponvnas paboma Nod)

Bapuanm 0

Beluucnure ff(s)(x + y)dydz + (x — z)dzdx + (2y — 2z)dxdy, ecu (S): 2x — 3y +
2z4+6=0.

HaiinureU(x,y,2z), ecmu du = (y —z)dx + (x —z)dy + (—x — y)dzu BbI4mcIUTE

f(AB) du, ecmn A(0;1;2), B(-1;-4;0).

Brrunciure w xzdx —yz* dy + xydz, ecnu(L) — 3aMKHYyTas JIUHUA:
x2 —y2+2a? =gz

{ x% +y?% =a?

Pyoesicnotit konmpos Ne 8(konmponvhas paboma)

1.

Bapuanm 0
BbumcMTE TOTOK BeKTOpHOro momsi d = (z — x)I+ (z + x)] + (x + 2y + z)kuepes
TPEYroJbHMK, BBIPE3aHHBIA KOOPIAMHATHBIMU ILIOCKOCTAMM M3 INIOCKOCTH 2X + V + 2Z —
2 = 0, B TOM HaIpaBIEHUU HOPMAJH K IJIOCKOCTH, KOTOpoe 00pa3yer ¢ ockio Oy oCTphIii

yTOIL.

Bbruucaure mupKyssiuio  BektopHoro mnossd = (y —x)T+ (z —y)j + (x — Z)EBL[OJ‘IB
OKPYKHOCTH, ToJyuarolieiica npu nepeceuenun cdepsl x? + y2 + z? = 1u miockocTu
X+ y + z = a u npoderaeMoii MPOTHUB XOJa YACOBON CTPEJIKH, €CIIH CMOTPETh U3 TOYKU
M(0;0;2).

BbisicHuTe, sBisercs gm  mone  d = xI+ yj + zKnoTeHumansHeM.  Bbramcnnte
LUPKYJSALMIO 10 d BIOJNb OKPYKHOCTH X2 + z? = 1, mpoGeraemoii HpoTHB Xoja
4acoBOM CTpenku, eciu cMotpeth u3 Touku M(0;1;0).

Camocmoamenvnasn paboma

Bapuanm 0
Paznoxwure B TpuroHomeTpuueckue psaasl Oypee:

x, - T<x<0, N
D@ =" ey HaCmM;

m—X

6) f(x) = ==, x € (0; 2m);
03, 0<x<0,5

B) f0) = {—0,3, 05<x<1

r) f(x) = sign (cos x);

1) f(x) =x2%, x € (a;a + 2D).

TOJIBKO 110 CUHYCAaM " TOJIBKO 110 KOCHUHYCAM;

MartepuaJsbl K IK3aMeHYy

N

Tpumepnviii nepeuens meopemuyeckux 6onpocos ons sxzamena (I cemecmp)
JlokazaTenbcTBO HEOOXOIUMOCTH PACITUPEHUST MHOKECTBA PAIIMOHATIBHBIX YHCEI.
AKcHOMAaTHKa MHOKECTBA JIEHCTBUTEIILHBIX YHCEII.

AKcroMa HENpephIBHOCTH JCUCTBUTENBHBIX YHcell. JlokazarenbcTBO TeopeMbl Kantopa o
CTATUBAIOILIEICS CUCTEME OTPE3KOB.
Moy IeMCTBUTEIHLHOTO YHUCIIA M €T0 CBOMCTBA (C JI0Ka3aTeIbLCTBOM).
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o

10.

11.
12.

13.

14.

15.
16.

17.
18.

19.
20.

21.
22.

23.
24.
25.
26.
27.
28.
29.

30.
31.

32.

33.

34.

JlokazaTenbCcTBO TEOpPEMBI O TIPEACTABICHUM BCAKOW (YHKIUM, OMpPEICIeHHON Ha
MHOECTBE, CHMMETPUYHOM OTHOCUTEIBHO Hauaja KOOPAWHAT, B BUAE CYMMbl YETHOU U
HEYETHOU (PYHKITUH.

JlokazaTeabCTBO CBOMCTB CXOSAIIMXCS MOCIEA0BATEILHOCTEH.

Jloka3zaTtenbcTBO TEOpEMbl O CYHIECTBOBAHHUM IMPEAEa Y MOHOTOHHOM OIpaHUYEHHOU
IIOCJIEI0BATEIbHOCTH. [IprMephl NpUMEHEHUS TOU TEOPEMBI.

Jloka3aTesnbCcTBO CBOMCTB OECKOHEUHO MaJIbIX MOCIEI0BATEIbHOCTEH.

Jloka3aTenbCcTBO TEOPEMBI O CBSI3M MEXAY OCCKOHEUHO MaJioi M OECKOHEUHO OOJBIIOMf
MIOCJIEI0BATEIbHOCTSIMHU.

Jloka3aTenbeTBO TeopeM 00 apudmeTnyecKux CBOMCTBax MIpPeJIeIoB
MIOCJIEI0BATEIbHOCTEMN.

Jloka3arenbCcTBO SKBUBAJICHTHOCTH OIpeaesieHni GyHkimu B Touke 1o ['eitne u Komm.
Jloka3aTenbCcTBO KpUTEpHUs CYIIECTBOBAHUS Ipejena (pyHKIHUU B TOUKE (CBSI3b Ipenena C
OJIHOCTOPOHHUMHU IPEJEIaMu).

Jloka3aTenbCcTBO JIOKANBHBIX CBOMCTB (DYHKIIMU, UMEIOLIEH KOHEYHBIN Mpeien B TOYKe
(OrpaHMYEHHOCTD, COXPAaHEHNE 3HAKA B OKPECTHOCTH TOYKH).

Jloka3aTenbCTBO  CBOMCTB  (DYHKIMM, MMEIOIMIMX KOHEYHBIH TMpeAen B  TOYKE
(EIMHCTBEHHOCTh Ipezesnia, IPeaeibHbIA MEPEX0/l B PABEHCTBE M HEPABEHCTBE, IMPEAET
MPOMEKYTOUHON (PYHKIIHH).

Jloka3aTenbCcTBO CBOMCTB OECKOHEUHO MAJIBIX (YHKIUH.

JlokazaTenbecTBO TeopeM 00 apupMETHIECKHX CBOMCTBAX MPEIeioB (HYHKIUH.

sinx

JlokazarenbCcTBO MEPBOT0 3aMeuaTeNIbHOTO peaena: lim, = 1u cnencTBUi U3 HETO.

X
1

Jloka3zarenbcTBO BTOPOrO 3aME4aTelbHOTO Ipejena: Li_r)r(l) (1+ x)x =eu cunencreuit u3
HEro.
JlokazarenbcTBO TeopeM 00 apu(METHUECKUX CBOMCTBAX HEMPEPhIBHBIX (DYHKIIMHA.
Jloka3arenbcTBO TEOPEMBI O HEMPEPHIBHOCTH KOMITO3UIIMH HETPEPHIBHBIX () YHKITHIA.
[Tepexon k mpeneiy 1Mo 3HaKOM HENPEpbIBHON (QYHKIIMH.
Jloka3aTenbCTBO JIOKAIbHBIX CBOWCTB (DYHKIIMU, HETIPEPHIBHON B TOUKE.
Toukn pasppiBa ¢GyHKIMH M HX Kinaccuukanus. MccnenoBanue ¢QyHKIMM —Ha
HENPEPHIBHOCTH U MIOCTPOEHUE CXEMBI €€ rpaduka.
Jloka3zarenbcTBO TEOpEM O CBOMCTBaX ()yHKIMH, HEMPEPBIBHBIX Ha oTpeske. [Ipumenenue
TEOpEeM JJIsl pEeLeHus 3ajau.
Jloka3zarenbcTBO HEOOXOJUMOIO yCJIOBHS, HEOOXOAMMOrO M JIOCTaTOYHOIO YCJIOBHUS
T hepeHIMPYEeMOCTH PYHKIIUU B TOUKE.
HoxazartenbcTBo mpaBmwin  Au(GGEepeHIIUPOBAaHUS CyMMBI, TPOU3BEACHUS U YaCTHOTO
byHKLIN.
Brison hopmyn nuddepenurponanus (Tadbinia NpOU3BOAHbIX).
BriBoa popmyinsl it quddepeHIpoBaHus CI0KHONW (QYHKIIHH.
BriBon hopmynsl s auddepenurpoBanust 00paTHONW QyHKIUY.
Jlorapudpmuueckoe muddepenirpopanue. BeiBox dopmynsl ans auddepeHunpoBaHus
MOKAa3aTeIbHO-CTENIEHHON (PYHKIINH.
[Tpon3BoiHBIE BBICHIMX MOPAIKOB. Jl0Ka3aTenbCTBO CBOMCTB MPOU3BOIHBIX N-TO MOPSIKA.
Huddepenumnan ¢ynkuuu. BoiBog ¢opmynsl ansg npuMmeHeHus AuddepeHnnana B
NpUOJIMKEHHBIX BBIYUCICHUSAX.
Hubdepenunan ciaoxHo ¢yHKIUM. Jloka3aTenbCTBO CBOMCTBA HMHBApHUAHTHOCTH
nuddepeHImana NepBoro mMopsKa.
Huddepenumansl  BbICIIMX  NOPAAKOB.  J(OKa3aTeiabCTBO  HapyIIeHHs  CBOMCTBA
WHBapUaHTHOCTHU y AuddepeHnmrana Broporo nopsaka.
JHoxazarenbcTBo Teopemsbl 0 auddepenuupyembix Gyakmusax (Depma, Poms, Jlarpanixa,
Komm).
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35
36

37.

38.
39.

40.
41.
42.
43.

44,
45.

1)

2)
3)
4)

5)
6)

7)
8)
9)

arwN

o N

. Jloka3aTenbCTBO KPUTEPHSI TOCTOSIHCTBA (DYHKIIMU HA IPOMEKYTKE.
. Jloka3aTenbCTBO JOCTATOYHOTO YCJIOBUSI CTPOroro Bo3pacTanus (yObIBaHUs) QYHKIHMU Ha
IIPOMEKYTKE.

0
I[OKa3aTeJ'IBCTBO ImpaBujia Jlonurans AJI1 paCKpPbITUA HCONIPEACIICHHOCTHU (6) , X = a+,a—

ocobast TouKa.

JlokazaTenbcTBO HEOOXOANMBIX YCIIOBUHM CYIIECTBOBAHUS SKCTpeMyMa (G YHKIUU B TOUKE.
Jloka3zarenbCcTBO AOCTATOYHOTO YCIOBHUS CYIIECTBOBAHHS AKCTpeMyMa (DYHKIIMHM B TOUYKE
(o 3HaKy MEepBOW U BTOPOM MPOU3BOTHOM ).

Jloka3arenbCcTBO JIOCTaTOYHOTO YCJIOBHUSA BBINYKJIOCTH (BOTHYTOCTH) (YHKIMHM Ha
MIPOMEKYTKE.

Jloka3zarenbcTBO HEOOXOJMMBIX YCIOBHH CYIIECTBOBAHHMS TOYKH Iepernda rpaduka

GyHKIIHH.
Jloka3aTenbCcTBO JIOCTATOYHOTO YCJIOBHUS CYIIECTBOBAHHS TOYKH IMepernba rpaduka

byHKIHH.

O6ocHOBaHME CyIIECTBOBAHMS aCUMITOT Y rpaduka (yHKIHU.

O6mmas cxema uccienoBanusi GyHKIIMHN U TOCTPOCHUE ee rpaduka.

[Tapamerpuueckoe 3amanue QpyHKIUI. BpiBoa Ghopmyt s HaX0XKIEHUS POU3BOIHBIX |1
Il mopsaka mapamMeTpruiecKu 3a1aHHbIX ()YHKIIUH.

Ilepeuenv ymenuil u HA8bIKO8, HEOOXOOUMBIX 018 COAYU IK3amena (2 cemecmp).
Brraucnenue HCOIIPCACICHHBIX  HMHTCI'PAJIOB!: IIpaBujla HMHTCTPUPOBAHUA; 3aMCHa
NEPEMEHHOI; WHTETPUPOBAHUE IO YACTSAM; MHTEIPUPOBAHHME PAIMOHAIBHBIX (DYHKITHI;
WHTETPUPOBAHUE HPPALMOHANBHBIX (DYHKIIMIA, WHTETPUPOBAHUE TPUTOHOMETPUUECKUX
(GyHKIMIA.
Brruncnenne onpeneneHHbIX UHTErpanoB: ¢opmyna Heiorona-JleitOnuma; 3amena
[IEPEMEHHOM; UHTETPUPOBAHUE 10 YACTSM.
Breraucnenue FeOMECTPHUICCKUX BCIMYWH: IIJIOIIAAb IIOCKOM q)HprBI; 00BeM TCJIa, AJIMHA
AYyTy; I1omaab MOBEPXHOCTU BPAIICHM.
Brraucnenue (I)I/I3I/I"ICCKI/IX BCJINMYHH: CTAaTUYCCKUEC MOMCHTBHI Ay’ U IIIACTHHOK;
KOOpJMHATHI LIEHTpa Macc AYT U IJIACTUHOK; paboTa; 1aBJIeHHE.
I/ICCJ'ICI[OBaHI/IC pAAOB HA CXOOAUMOCTD.
HccnenoBanne (QyHKIIMOHAIBHBIX TIOCIIEAOBATEIFHOCTEH M PSIOB Ha PaBHOMEPHYIO
CXOJUMOCTB.
Paznoxenne GyHKIUN B CTETIEHHBIE PABL.
Hcnonb3oBaHue CBONCTB PAAOB UIA HAXOXACHUSA UX CYMM.
[TpumeHeHue psiioB B IPUOIMIKEHHBIX BBIUMCIICHUSX.

Ipumepnvlil nepeyenb meopemuyecKux 60NPoco8 0 IK3amena (2cemecmp)

[TepBoobOpasHas QyHKIHS, €e OCHOBHOE CBOMCTBO. HeompeneneHHbI HHTETpal, CBOMCTBA,
BBITEKAIOIINE U3 €r0 ONPEACICHUS.

Tabnuia OCHOBHBIX HHTETPAJIOB.

IIpaBuna uHTErpUpPOBaAHUSI.

MeTto bl MHTETPUPOBAHMS IO YACTSIM U 3aMEHOU IEPEMEHHOM.

WuTerpupoBanue mnpocTedmux panroHalbHbIX Jpobeil -1V tunos. Pexyppentnas
dopmyna mist Berumcnenus [ (xzi+)n,n * 1.

Meton HeomnpeaeneHHbIX KO3PGUIUEHTOB JUIsl Pa3sIoKEeHUs MPAaBUIbHBIX PalliOHATBHBIX
npo0eit Ha CyMMY MPOCTEHUIIHX.

HuTerpupoBanue upparyoHaibHbIX YHKINHN.

HHTerpupoBaHue TPUrOHOMETPUUECKUX BBIPAKEHUN.

[TonsiTHe ompeeICHHOTO MHTETpaja, €ro reoMeTpuiIeckuii cMbicit. Heooxoaumoe yciaoBue

UHTETPUPYEMOCTH (DYHKITUH.
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10.
11.
12.
13.

14.
15.
16.

17.
18.
19.

20.

21.
22.
23.

24.

25.
26.
217.
28.
29.

30.
31.

32.
33.

34.
35.

1)
2)
3)
4)
5)
6)
7)
8)
9)

HeoOxoaumoe 1 ocTaTOYHOE yCIOBHE CYIIECTBOBAHUS ONPEACIEHHOT0 HHTErpaia.
Knaccel uaTerpupyemMsbIx QyHKIHIA.

CBolicTBa ONpEIeICHHOr0 HHTErpasa.

WHTerpan ¢ mepeMeHHBIM BEpXHUM mpenenoM, ero cpoiictBa. ®opmyna Heiorona-
JleitOHMLIA AJ1s1 BBIUMCIICHUSI OMIPEICTICHHBIX HHTETPAJIOB.

WHTerpupoBaHue 1Mo 4acTsM U MOACTAaHOBKOH B ONPEIETICHHOM UHTETpale.

Brruncnenue miomaan miockon (GUrypsl B A€KapTOBBIX U MOJISPHBIX KOOPAHHATAX.
Bouncnenne oObema Tenma 1Mo IUIOIAASM TapaljIeNbHBIX CeUYeHHMH W oObema Tena
BpallleHUS.

Brruucnenue JUIMHBL JyTH B IGKApTOBBIX U MOJISAPHBIX KOOPAWHATAX.

Brruncnenue miomaan noBEpXHOCTH BPAICHUS B IEKAPTOBBIX U MOJSPHBIX KOOPAUHATAX.
Ou3nuecKue NPWIOKEHUS ONpPEIeNCHHOr0 HHTErpaja: CTaTUYeCKUe MOMEHTHI JYyT |
IUTACTUHOK; KOOPAWHATHl LEHTpa Macc AYr M IUIACTUHOK; padoTa MepeMEHHOW CHIIbL;
JTaBJICHUE HA TIOBEPXHOCTb.

HeoOxonumoe ycnoBue cxonumoctu psga. CioxeHue psaaoB. Y MHOXKEHHE psifia Ha YUCIIO.
CxonuMocCTh psifia U €ro ocTaTka.

['eomeTpuyecKuil psas U ero CXoAUMOCTb. ['apMOHHUECKUI PSI/I U €r0 PacXOJUMOCTb.
Kpurtepwnii cXoauMoCTH psifia ¢ TOJI0KHUTEITHHBIMHA YWICHAMH.

JloctaTouHble MPU3HAKH CXOJIUMOCTU PSAOB C IMOJIOKUTEIbHBIMUA YICHAMHU: CPaBHEHHS,
Hanambepa, Ko, nHTErpaibHbIA.

Teopema JleliOHuIa 0 CXOAMMOCTH 3HAKOUYEPEOYIOIIErocs psaa W ee MPUMEHEHHE s
OLIEHKHY TIOTPEIIHOCTH MPUOIMKEHHOTO BEIYUCICHHUSI CyMM PSJIOB.

CaolicTBa a0CONIOTHO U YCIOBHO CXOJSIIIIUXCS PSAIOB.

JlocraTouHoe yciioBUE Il CXOAUMOCTH 3HAKOIIEPEMEHHOI0 psija.

CBolicTBa paBHOMEPHO CXOSIMIUXCS (PYHKIIMOHATBHBIX ITOCIEI0BATEIFHOCTEH.

CBoiicTBa paBHOMEPHO CXOAAIIMXCS (PYHKITUOHATBHBIX PSIIOB.

Teopema AOens. Bun oGmact cXoIuMOCTH cTeneHHOro psga. Haxoxaenuwe oOnactu
CXOJMMOCTH CTETIEHHOTO pAJa.

CBoIiCcTBa CTETIEHHBIX PS/IOB.

Psn Teitnopa. Koaddunmentoi Teitnopa. Heobxoaumoe ycioBre pa3inoXKUMOCTH (PYHKITUN
B CTETIICHHOU PSLI.

®opmyna Telnopa st MHOTOWJIE€HAa U MPOU3BOJNBHONM (PYHKIMHM C JIOTOJHUTEIbHBIM
YJICHOM B OZHOM U3 (PopM.

HeobOxonnMoe u 10cTaToOuHOE YCIOBUE PA3IOKUMOCTH (DYHKIIMY B CTETIEHHOM PSII.
Passoxenue B psig Makimopena Gynkuumii: e*, sinx, cosx, In(1 + x), (1 + x)<.
KocBeHHBIE TPUEMBI U METOJIBI PA3JIOKEHUS (PYHKIIUI B CTETICHHBIE PSIJIBL.

Ilepeuenv npaxmuueckux ymenuti 05 coauu sxzamena (11l cemecmp).
Haxoxnenue npenenoB GpyHKIMI HECKOIBKUX TEPEMEHHBIX.
Uccnenoanuie pyHKINN HA HEIPEPHIBHOCTb.
HaxoxxaeHne 4acTHBIX TPOU3BOAHBIX U Auddepernnanon | mopsaka.
HaxoxaeHne 4acTHBIX POU3BOIHBIX U U depeHIINaToB BBICIINX MTOPAIKOB.
JuddepenunpoBanue ca0xKHON QYHKIUH.
[Tpumenenue auddepennrana B NpUOINKEHHBIX BHIYUCICHUIX.
HaxoxxieHre mpon3BOIHBIX HESIBHO 3aJIJaHHBIX ()YHKIMHA.
HccnenoBanue pyHKINNA HA SKCTPEMYMBI.
HccnenoBanue GyHKIMNA Ha YCIOBHbBIE SKCTPEMYMBI.

10) HaxosxeHre HAaMMEHBIIIEr0 ¥ HAaHOOJIBIIIEr0 3HAYeHUH (YHKIIUH B 00J1aCTH.

11) Penrenue 3a1a4 Ha ONTHMHU3ALIHUIO.

12) BeruucieHue JBOWHOTO, TPOMHOTO, KPUBOJIHMHEHHBIX nHTerpaioB lu Il poaa.

13) [IpunoxeHus: ABOHHOTO, TPOMHOTO, KPUBOJMHEHHBIX WHTETPAJOB JUIS BBIYUCICHHUS

TCOMETPHUICCKUX U (i)I/ISI/I‘IeCKI/IX BCJIIMYHH.
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TIpumepnwiii nepeueHb meopemuuecKux 60nPocos OJis IK3ameHa (3cemecmp)

1) Jloka3areibCTBO CBOMCTB (PYHKIIMH, HENPEPHIBHBIX B TOUKE.

2) Jloka3aTeibCTBO CBOWCTB (YHKIMH, HEMPEPhIBHBIX HA 3aMKHYTBIX OIPAaHHMYCHHBIX
o0nacTsiX.

3) Jloka3aTenbCTBO HEOOXOAUMBIX YCIOBHI (D dHEPEHIIMPYEMOCTH B TOUKE.

4) Jloka3aTenbCTBO JOCTATOYHOTO yCIOBHS AU (HepeHIIMPYeMOCTH QYHKIIMU B TOUKE.

5) BeiBoa Gopmyit ais auddepeHInpOBaHUS CA0KHON GYHKIIUH.

6) Jloka3zarenbCTBO HHBapUAHTHOCTH (hopMbl muddepenimana GyHKIUH.

7) BeiBoa Gpopmyiisl i npuMeHeHus quddepeHiraia B IPUOINKEHHBIX BEIYHCICHUSX.

8) BeiBoa popmyin ais nuddepennnana I, 11, ..., N-ro nopsaxos.
9) Jloka3areibCTBO HApYyIICHHUS HWHBApUAHTHOCTH GOpMbI y aAupGepeHINaioB BbICIIAX
TIOPSITKOB.

10) BeiBoa popmyiisr Teitmopa it QyHKIMH ABYX TEPEMEHHBIX.

11) Crioco0b! quddepeHIpoBaHms HESIBHBIX (YHKIMIA OJJHOH U HECKOJIBKHX TEPEMCHHBIX.

12) [loka3arenbCTBO IOCTATOYHOTO YCIOBUSI CYIIECTBOBAHHS IIPOU3BOAHOM 110 HAMIPABIICHHUIO.

13) BoiBOJ] ypaBHEHHU KacaTeIbHOM INIOCKOCTH M HOPMAJIU K TIOBEPXHOCTH.

14) [Toka3arenbcTBO HEOOXOJUMBIX YCIOBHUIT SKCTpeMyMa (DYHKIIMU B TOYKE.

15) loctarouHble yCIOBHS O3KCTpeMyMmMa QYHKIMH B TOYKE M HMX HPUMCHEHHE JUIs
uccie10BaHus QyHKIMMA.

16) Crioco0Obl HaXOKACHUSI YCIOBHOTO SKCTpeMyMa (hyHKIIUH.

17) HaxoxaeHrne HAMMEHBIIET0 W HauOOJBINEro 3HauYeHUH (QYHKIUU B 00JaCTH M PEIICHHE
TEKCTOBBIX 3a[a4 Ha IKCTPEMYM.

18) [loka3zarenbcTBO HEOOXOMMOTO YCIOBHS CYIIECTBOBAHHUS TBOHHOTO HHTErpaa.

19) JToka3arenbCTBO HEOOXOIUMOIO M JIOCTATOYHOIO YCIIOBHS CYIIECTBOBAHHS JBOHHOTO
UHTErpaa.

20) Jloka3aTenbCTBO HHTETPUPYEMOCTH HENPEPHIBHOW (QYHKIUH JIBYX TIEPEMEHHBIX.

21) Jloka3aTeIbCTBO CBOMCTB IBOMHOTO HHTETPAa.

22) BeiBon opMysibl 3aMEHBI TIEPEMEHHBIX B JBOMHOM WHTerpaiie. J[BoilHOW WHTerpan B
HOJISIPHBIX KOOPJIUHATAX.

23) BeiBon (opMyIn Uil TEOMETPUYECKUX MPUIIOKEHHUN BOHHOTO HMHTETpayia: BBIYHCICHUEC
IUIOINAAM TUIOCKOM (UTYypbl; BbIUHCIEHHME OO0beMa Tela; BBIYMCICHHUE TIJIOLIAIU
MIOBEPXHOCTH.

24) BeiBox hopmyn Asst pU3NUECKHUN MPUIIOKESHHN BOHOTO MHTETpaia: BHIYUCICHUE MACChI
TUTACTHHKH, CTATHYECKUX MOMEHTOB IUIACTHHKH, KOOpPAMHAT IIEHTPAa Macc IUIACTHHKH,
MOMEHTOB MHEPIUH MJIACTUHKH.

25)BeiBog  (opMyn Juis  BBIYHMCIACHHS JBOMHOTO WHTErpaja 10 MPSIMOYTOJbHON U
POU3BOJILHON 00JIACTSIM.

26) BeiBon (opMyn Ui TPUIOKEHHH TPOWHOTO HHTErpayia: BBHIYMCICHHE O0beMa Tena,
BBIYMCIICHHE MAacCChl TeJa; BBIYMCICHUE CTATUYECKHMX MOMEHTOB Tella; KOOpIUHAT LEeHTpa
Macc Tejla; MOMEHTOB MHEPIUH Tefa.

27)BeiBon ¢GopMyn Uis  BBIYMCICHHS TPOMHOTO HHTErpala B LWIMHAPHYECKUX H
chepruyecKkux KOOpAUHATAX.

28) BriBo1 hopMyIIBI TS BEIYMCICHUS KPUBOJIMHEHHOTO MHTETpaia Ipona (1o mmHe ayrn).

29) BeiBo1 opMyIT TSI TPUIIOKEHHUI KPUBOJIUHEHHOTO HHTErpayia Ipoja: BeIYUCICHUE UTHHBI
JYyTH; BBIYUCIEHHE MacChl AYTH; BBIYMCICHHE CTaTHUYECKUX MOMEHTOB JIyT'H; KOOPAMHAT
[IEHTPa Macc Tyrd; MOMEHTOB HHEPIIUH JIyTH.

30) oka3zaTenbCcTBO CyIIECTBOBaHUS KpUBOIMHEIHOTO nHTerpana llpoaa (mo koopanHaram).

31) BeiBox opmyi JuTst BEIYKCICHUS KpUBOJIMHEHHOTO nHTerpaia llpoxa.

32) BeiBox popmyiiel ['prHa 1 OpMyIIBI TSl BRIYKCICHUS TUIOMIAAN TNIOCKOH (DUTYPBI.

33) BeiBo1 OpMYITBI TS BRIYUCIIEHUS paOOTHI TNIOCKOTO CHJIOBOT'O OIS
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34) Jloka3areiabCTBO HE3aBHCHMOCTH  KPHUBOJIMHCHHOTO HHTErpaja OT (OpMBI  IyTH

UHTEIPUPOBAHUS.

35) YenoBue moaHoro guddepeHipaga W BOCCTAHOBICHHE (YHKIUH II0 €€ IOJHOMY

A el

&

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

217.

muddepeHmany.

Ipumepnbiii nepeuens meopemuyeckux 60npocos os sxzamena (3 cemecmp)
IToBepxHOCTHBIE HHTErpaibl | poja: IOHATHE, CBEACHUE K JBOIHOMY.
Boluncnenue BeIMYMH € TOMOIIBIO TOBEPXHOCTHBIX UHTETpaioB 1 poxa.
IToBepxXHOCTHBIE HHTErpaNbl 2 POJa: MOHATUE, CBEICHUE K JBOMHOMY.
®opmyna CTokca M ee IPUMEHEHHUE AJI UCCIEI0BaHUS KPUBOJMHEMHBIX MHTErPajioB B
IIPOCTPAHCTBE.
®opmyna Octporpaackoro.
[Tpon3BosiHas CKaJIIPHOIO IOJsl MO HAlpaBJIEHUIO, €€ CBA3b C IU(P(HEepPeHIUPYEMOCTbHIO
(GyHKLIUU B TOUKE.
I'pagyeHT CKaIsApHOrO NOJISA U €T0 CBSI3b C IPOM3BOAHOM 110 HAIIPABJICHUIO.
[ToTox BekTOpHOTO MOJs uyepe3 NoBepxHOCTh. Popmyna OCTpOrpajckoro B BEKTOPHOU
dbopwme.
[upkynsius BekropHOro noiisi. @opmyna Ctokca B BEKTOpHOU (hopMme.
JluBeprenuus, poTop BEKTOPHOIO IOJIS, UX IPUMEHEHHUE Ul XapaKTEPUCTUKU BEKTOPHBIX
HOJIEH.
HecobcTBeHHbIE HHTETpaiibl ¢ OECKOHEUHBIMH IIPEeIaMi HHTETPUPOBaHUs, UX CBOICTBA,
CXOJUMOCTb.
HecobcTBeHHBIE MHTErpalibl OT HEOrPAaHUYEHHBIX (DYHKIIMHA, UX CBOUCTBA, CXOAUMOCTb.
Teopema o paBHOMepHO# cxoaumoctd GyHKImU f(X,y) K npeaeabHoN GyHKIUH.
Teopema 0 HENPEPBIBHOCTH MPEAEIbHON (DYHKIIMU.
Teopema 0 peieIbHOM NIEPEXOE MO 3HAKOM MHTETpaa.
Teopema o nuddepeHpoBaHNM 101 3HAKOM HHTETrpaa.
Teopema 006 MHTErpUPOBAHUE 10/] 3HAKOM MHTETpaa.
HopmupoBanHble M OpTOroHajibHble (QyHKIUH. HopMupOBaHHBIE U OPTOTOHAJIbHBIE
cuctembl (yHkumi. JlokazaTb OpPTOTOHAJIBHOCTb OCHOBHOH TpPUTOHOMETPUYECKOM
cucteMbl GpyHKIMI Ha[-T;7].
Teopema o pasznoxeHun QyHKUUNA B TpuroHomerpudeckuil psan Dypbe (ycrmoBus
Jupuxie).
CnBur cermeHra pasnoxkeHus. [lpuBecTH mpumep Ha pas3lioKeHHE (QYHKIMM B
TPUTOHOMETPUUECKUHN psit Pyphe C UCIIOJIB30BAHKUE CABUTA CETMEHTA Pa3JI0KEHUS.
W3MmeHeHne JUIMHBI cerMeHTa pasioxkeHus. [IpuBectu npumep Ha pas3inoxeHne QyHKIUH B
tpuronomerpuueckuii psin dypoe Ha [-1;1], BeIOpaB koHKpeTHOE 3HaUYeHUE |.
YetHble u HeueTHbIE QyHKIUU. Pa3noxenne B TpuroHoMmerpuueckuii psag Oypbe 4eTHbIX U
HEUETHBIX (DYHKIIHHA.
Pasnoxenne pyHkuuu, 3agannoi Ha [0;7], B Tpuronomerpuieckuit psg @ypbe TOIBKO MO
cuHycaM (TOJBKO MO KOCHHYCaM).
[Tpubmmkenne QyHKUMNA B cpegHeM. DKCTpeMalbHOE CBOMCTBO K03 duinenToB dypre.
HepasenctBo beccens.
CX0MMOCTh B CpEIIHEM, €€ CBSI3b C PAaBHOMEPHOH CXOAMMOCTBIO MOCIIEI0BATENbHOCTH
byHKUIN.
Heobxomumoe u JocTtaTouHoe ycioBue cxomumoctd psima Dypee ¢ynkimu f(x) B
cpenneMm. Pasenctso Ilapcesans.
[TonHOTa M 3aMKHYTOCTb OPTOTOHAJIBHBIX cCUCTEM (PyHKIMHA. CBs3b MEXIY MOJIHOTOW U
3aMKHYTOCTBIO CUCTEM (DYHKITHA.
XapakTep CXOAUMOCTH TPUTOHOMETPUYECKUX psiioB Dypre.

Ilepeuensv npakmuueckux 6onpocos gvinocumuix Ha sxsamer (I cemecmp).

37



1. BpluncneHue TMOBEPXHOCTHBIX HWHTErpaioB | w2 poma (HEMOCPEICTBEHHO H C
UCTOJIb30BaHuEM (hopMyiil OCTpOrpascKoro).

2. Ilpumenenue Qopmynsl Crokca s BBIYUCICHUS KPUBOJIMHEWHBIX HWHTETpalioB B

POCTPAHCTBE.

BoccranoBnenue GyHKIHH 110 ee moJiHoMy nuddepeHiuany.

He3aBrucuMOCTh KpUBOJIMHEHHOTO UHTErpaia OT POPMBI TyTH WHTETPUPOBAHUS; BEIYHUCIICHHE

KPUBOJIMHEHHBIX HHTETPAJIOB C MOMOIIBIO IEPBOOOPA3HOM.

Brrurcnenue motoka, TMBEPreHIIMN, pOTOPa, IUPKYISIIUN BEKTOPHOTO TOJIS.

6. Bplunciienue reoMeTpUuecKMX M (U3NYECKUX BEIMYMH C TOMOIIBIO TOBEPXHOCTHBIX
uHTerpasioB 1 u 2 pona.

7. Pasnoxenue QpyHKui B TpuroHomerpuueckue psapl Oypwe. VMcnonp3oBaHue pasiokeHHH
JUTSL HAXOXKIICHHSI CYMM PSITIOB.

8. HccnenoBanue MHTErpajioB Ha CXOJIUMOCTb.

9. BruuciieHne HECOOCTBEHHBIX HHTEIPAJIOB.

10. IIlpumeHeHNE HECOOCTBEHHBIX MHTETPAJIOB JIJIsi BBIYMCIICHHS BETHYHH (ILJIOMIAh, O0BEM).

How

o

6.5 ®OHJ OLIEHOYHbBIX CPEACTB

[TonHbI# OaHK 3aaHUil JJIA TEKYIIETO, pyOESKHBIX KOHTPOJIEH M MPOMEKYTOUHOM
aTTecTallMd N0 JUCLUIUIMHE, I[I0KA3aTeld, KPUTEPUHU, MIKaJbl OLECHUBAHUSA
KOMIICTCHIIMA,  METOAUYECKHME  MaTEpUAIbl,  OIPEHACISAIOIINE  HPOLEAYPHI
OILICHMBAHUSI 00pa30BATENIbHBIX PE3YyJIbTAaTOB, IPUBEACHBI B YICOHO-METOUYECKOM
KOMILJIEKCE JUCLIUIIIMHBL.

7. OCHOBHASI M JONIOJIHUTEJIbHAA y4eOHas JJuTeparypa
7.1 OcHoBHasl IMTEPATypa
1. Kpatkuii kypc matematudeckoro ananuza. 1. 1. JudpdepenumanbHoe u
UHTErpajbHOE UCUMCIEHUS (PYHKIUN ONHOM nepeMeHHOU. Psapl: YueOHuk /
Kynapssues JI.J., - 4-e u3n. - M..O@U3MATIJIUT, 2015. - 444 c.- loctymn u3
OBC «znanium.comy
2. Kpatkuii kypc maremarmdeckoro anamusa. 1. 2. JuddepeHunaapHoe u
WHTErpabHOE UCUUCICHUST QYHKIUM MHOTHX TIEPEMEHHBIX. [ apMOHUYECKUiA
ananu3 / Kyapssues JI.JI., - 3-¢ uzn. - M..OU3MATJINUT, 2003. - 424 c. -
Hoctyn u3 DbC «znanium.comy

7.2 /lononnumenvnas numepamypa
1. bepman I'. H. COopHuk 3amady mo Kypcy MaTE€MaTHYECKOTO aHaIu3a:
yaeOHoe nocobue aisa By3oB / I'. H. bepman. - 20-e uzn. - Mocksa: Hayka,
1985. - 384 c.
2. MareMatuueckuid aHaiu3: COOpPHUK 3a7ad C peIICHUSIMU: YUueOHOe
nocoobue / B.I'. Illepmmes. - M.:. HUI[ UHDOPA-M, 2015. - 164
c.http://znanium.com/catalog/product/501529

8.Yueono- memoouuecxkoe obecneuenue camocmoamebHoll padomut

ooyuarwuxcs
1. Meronuueckre  yKa3zaHHs M KOHTPOJIbHBIE  3aJaHusl 1O  Kypcy
MaremaTuyeckoro ananusa (crneuuanbHocTh 010101 — wMarematuka). —

Kypran, 1995r.
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2. IlpaxTnueckue 3aHATHS 110 Kypcy «MaTeMaTHUeCKU aHaIu3» JUIsl CTyIEHTOB
| xypca (I cemectp). — Kypran, 2009. - /CocraBun Myxun A.E.

3. Ilemarornyeckue TeCThl IOCTIKEHUN MO pasneny «BBereHue B aHamm3»
Kypca «Marematuueckuit ananmu3y». — Kypran, 2009. - /CocraBun Myxun
A.E.

4. Tlemarornyeckwe TECThI JOCTXKEHUH 1o pasneny «Juddepenmnuanpaoe
ucuncieHne QyHKIUI ogHOM mepemeHHoi». - Kypran, 2010. - /CocraBun
Myxun A.E.

5. Marematnueckuid aHanu3: Meronudyeckue yKazaHus K IPAKTHUECKUM
sanstusM (Il cemectp). — Kypran, 2010. - /CocraBun Myxun A.E.

6. UuTerpanbl MO NOBEPXHOCTU. OJEMEHTHl Teopuu mousst. VHTerpansl,
3aBUcsIIMe OT mapameTrpa. Panel ®dypee: Meronnyeckue yka3zaHus K

M3YYEHHUIO pa3lelioB MareMarndeckoro anamm3a. — Kypran, 2005. -
/CoctaBun Myxun A.E.
9. Humepnem-pecypcol HeoOXOUMBIC JUISI OCBOCHHUS JUCIMILTAHBI
Ne HurepueT-pecypce Kpatkoe onucanue
1 http://www.edu.ru/ DenepanbHblii noptai «Poccuiickoe o0pazoBaHue)
2 highermath.ru Kypc BeicIIel MaTeMaTHKH (Teopus)
3 mathelp.spb.ru Jlekuuu 10 BBICIIEH MaTeMaTHKe
4 http://elementy.ru DHIMKIIONEMYESCKUH caiT
5 http://ru.wikipedia.org DHuuknoneaus Buxumnenus
6 http://botaniks.ru/matem.php AJNrOpUTMBI PELIEHUs] OCHOBHBIX 3314 MaTeMATHYECKOTO
aHaITN3a
7 hitp://WWW.MSU.ru Caiit MOCKOBCKOTO TOCYJapCTBEHHOTO YHUBEPCUTETA UM.
M.B.JloMmoHOCOBa

10. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHUE
JUCHUAIIJINHBI
MarepuaibHO-TEXHUYECKOE OOecTeYeHue M0 peaau3aluu JUCHUTUIUHBI
OCYIIECTBIISIETCI B cooTBeTcTBUU ¢ TpeboBanmsmu PI'OC BO mo panHOM

o0pa3oBaTeIbHOM MPOrpaMMme.
11. JA CTYAEHTOB, OBYYAIOIIUXCSI C UCITOJIb30BAHUEM

JTACTAHIIMOHHBIX OBPA30OBATEJBHBIX TEXHOJIOT U

[Ipy  WcCmONB30BaHMM  ANEKTPOHHOTO OOyYeHHSs W AWCTAHIMOHHBIX
oOpazoBaTenbHbiX TexHonoruid (masee D0 u JIOT) 3aHATHS TOJHOCTHIO WM
JaCTUYHO TPOBOMAATCSA B pekuMe oHJaitH. O0beM AMCHUIIIMHBI M PacIpeieiicHIe
Harpy3ku 1o BujaaMm paboT coorBerctByeT 1. 4.1. Pacnpenenenue OanioB
COOTBETCTBYET M. 6.2 TuOO0 MOXET ObITh U3MEHEHO B COOTBETCTBUU C PEIICHUEM
kadenpel. B cnydae nmepexoga Ha D0 u JIOT B mponecce obyuenus. Pemenue
Kadenpsl 00 MCHONB3YEeMBIX TEXHOJIOTHUAX M CHCTEME OLICHUBAHUS JOCTHKEHHI
oOyyaromuxcss NPUHUMAECTCSI C YYEeTOM MHEHHUS BEIYyILIEero MpenojaBaTeist |
JIOBOJIUTCS JIO CBEACHUS O0YJarOIINXCS.
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[MPMJIOXXEHME 1

AHHOTALUA
K paboueil mporpaMmMme JTUCHUIUTHHBI « MaTeMaTHYeCKUil aHAJIN3)
o0pazoBaTeILHON TPOTrPpaMMBbI BBICIIIETO MPO(ECCHOHATEHOIO 00pa30BaHuUs —
porpaMmbl OakajgaBprara

44.03.05 «Ilegaroruueckoe oopazoBanue» (¢ AByMsi MPOPUISIMH MOTOTOBKH )
HaIpaBJICHHOCTh: « MaTemaTuka u pusukar»
dopma 00ydeHHs: OYHas1, 3a09Hast

TpynoemkocTh nuctuIuiuHbL: 163a4.e1. (576 akageMHUEeCKUX YacoB)
Cemectpsr: 1,2,3,4
®opMbI NPOMEKYTOUHON aTTecTalnu:4 FK3aMeHa
Copepxanue IMCUMILIMHBI
OCHOBHBIE MOHATHS MATEMAaTHUYECKOTO aHAJIM3a U UX CBOMCTBA, OCHOBHBIE 0OBEKTHI

N MCTOAbI MATCMATHYCCKOI'O aHaJIN3a, UX IPUJIOKCHUA B APYIUX OTPACIIAX 3HAHUA
H U pCHICHUA ITPAKTUYCCKUX 3a1a4.
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