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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 pabOThI
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 ¢
MpEenoaaBaTesieM )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
GYHKIMIT  KOMIUIEKCHOM TepeMeHHOH, audQepeHnraIbHbIMi  ypaBHEHUSIMH,
TEOpUEH BEPOSITHOCTEH, YMCIEHHBIMU METOJaMH, Y4YEOHOH M IPOU3BOICTBEHHOMN
IPAKTUKaMU, ABJISAACH 0a30M JUIi MHOTUX W3 HUX, UCHOJb3Ys MOHATUS U METOJIbI
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.

Pe3ynbrarel M3yuyeHUS AUCLUUIUIMHBI HEOOXOAMMBI JJISl HM3YyUEHUS TaKuX
JUCHMIUIMH KakK AudQepeHunanbHble ypaBHEHUS, YHCIEHHBIE METOMbI, TEOPHs
BEPOATHOCTEH, YPAaBHEHMSI C YACTHBIMHU MTPOU3BOJHBIMU, (PYHKIIMOHAIBHBIN aHAIN3,
YUCJICHHBIE METO/bl, BADUALIMOHHOE UCYUCIIEHNE U MHOTUX JIPYTHX.

3.JNIVIAHUPYEMBIE PE3YJIbTATbBI OBYUEHUSI

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

3amayaMu OCBOCHUS JUCLUIUIMHBI « MaTeMaTHUEeCKUN aHaIU3) SIBJISIOTCS:
-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
obOnacTeit MaTeMaTHKU,
-bOpMUpOBaHHWE HABBIKOB MPUMEHEHHS  MaTEMAaTHMYECKOTO  aHaiu3a IS
HCCIICIOBAHUSI B PA3JIMYHBIX 001aCTAX MaTeMaTUKU, PU3UKH, XUMUHU, OUOJIOTUY;
-hopMUpOBaHNE YMEHHUsS BBIICIISTH KOHKPETHOE MaTEMaTUYeCKOE COJIep)KaHUE B
MPUKIIAJIHBIX 3a/la4ax YyueOHOH U poeCCUOHAIBHON EATeIbHOCTH.

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

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



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

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 THUIIOBBIX 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,
MPUKIIAHBIX 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 IpEeroiaBaTeseM
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 TTOJISI

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 EeHCTBUTENLHBIX YHCEI
OECKOHEYHBIMH JECATHUHBIMH TPOOSIMH,
aKCHOMaTHKa MHOKECTBA
JNEHCTBUTEIBHBIX YUCEI.

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

[Ipenen mocnienoBaTEILHOCTH:
OIIpEJEJICHUE, FEOMETPUUECKUI CMBICIL,
CXOJSILIMECS U PACXOSIINECS
IOCIICIOBATCILHOCTH, HX CBOMCTBA.

CBOHCTBACXOAANUXCANOCIEOBATENBLHOC
Tel: eMUHCTBEHHOCTb MpeJeNa, Mpeael
HOJIOCIEN0BATENLHOCTH,
OTrPaHUYEHHOCTb CXOASMIEHCS
MOCE0BATENBHOCTH, COXPAHEHHUE 3HAKA,
IIpe/iebHbII IEPEX0]] B PABEHCTBE,
IIpesebHbII NIEPEX0]] B HEPABEHCTBE,
pezen NpOMeKyTOUHOM
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 pyHkmm: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,
MPOU3BEAEHHSI U YaCTHOTO (DYHKITHIA;

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

000, 091%®; 3amMeuaTesbHBIE IPEEbL:

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

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

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

O6parHas ¢yHkims. Teopema
CYIIIECTBOBaHUs 00paTHOM HYHKIMH:
MOHATHE 00paTUMOM (DYHKIIMH, TOHSITHE
00paTHOU (YHKIKH. Y CIOBHS
obparumoctn pynakimm. Teopema
CYILECTBOBAHUS ¥ HENIPEPBIBHOCTH
oOparHoit pyHKIKH. CyIIecTBOBaHUE
KOpPHs1 N-OM CTENeHN U3
HEOTPHULATEIEHOTO YUCTIa;
CYIIECTBOBAHNUE U HEIPEPHIBHOCTD
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.

Juddepennnran QyHKIUY 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: OTPEIEIICHNUS,
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
napaMeTPUUYeCKU 3aaHHBIX QYHKIHUH.

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 (YHKITH, HEOOXOIUMBIE 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 3aMEHOU
MIEPEMEHHOI B HEONIPEEICHHOM
MHTETpaJe.

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

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
TPUTOHOMETPUYCCKAs 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 TIpeeTaMu
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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IOHATHUEC CIPAMIISIEMOCTH OYI'H,
BBIYUCJICHUCIJIMHBI IYTU B JC€KAPTOBBIX U
TMOJIAPHBIX KOOpJAWHATaXx.

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

Dusnueckue NPUIOKEHUS
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 MOJIOKUTEIBHBIMU YWICHAMHU:
KPHUTEPUH CXOJMMOCTH psijia ¢
MOJIOKUTEIbHBIMY WieHaMH. [Ipu3Haku:
cpaBHeHUs, JlamamOepa, paauKaibHBIH
npu3Hak Ko, HHTerpagbHbIN IpU3HAK
Maxnopena-Komu.

Psiabl ¢ IpOU3BOJILHBIMU YIEHAMMU:
3HAKOIICPEMCHHBIC PSIIIBI,
3HAKOYEPEIYFOIIUECS PSIIbL, TPU3HAK
JleitOHuIa 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; YMHOXKEHHUE 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 HAXOXKACHHUS CYMM
PSIOB.

®opmyia Teisiopa U ee IPUMEHEHUE:
dhopmyma Tetopa 1yIst MHOTOWICHA,
hopmyma Tetnopa yIst TPOU3BOILHOM
(hYHKIMY C TOTIOJTHUTENHHBIM WICHOM B

13




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; KpUTepU pasnoKIUMOCTU
¢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 BBIYHUCIICHHE
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
METPHUYECKUX  IPOCTPAHCTB;  Ipeeln
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 MHOYECTBA;
rpaHulla MHOXecTBa. HemnpepbiBHbIE
oTOOpaKeHHS METPHUYECKUX

MPOCTPAHCTB:  IpeAed  OTOOpaKEHMS,
HENPEePHIBHOCTh OTOOpPaKEHUSI B TOUKE U
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

JEWCTBUTEILHBIX IEPEMEHHbIX: TIOHSTHE;
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
JIOCTATOYHBIC YCIOBHS
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 nuddepernmanst
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 ¥ UX
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
(GYHKIIMY B 00JaCTH: TTOHSATHE;
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, CTATHYCCKHUX
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 Iyrd; MOMCHTOB UHEPITUH
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
HE3aBHUCHMOCTH;, BOCCTAHOBJICHHE
(YHKIMH TIO €€ TTOJTHOMY
nuddepeHmany; anaaor GopMyJIbl
Hrrorona-JleiOuuna as
KPHUBOJIUHEHHOTO HHTErpaa.

1V CEMECTP

P11

Huterpains! no
IIOBEPXHOCTHU

[IoBepXHOCTHEIC HHTETPAJIBL | 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; BEIUMCIICHHE
MOMEHTOB WHEPIIMH TOBEPXHOCTH;
BBIYUCIICHHE CHIIBI IPUTSHKCHUS
MaTepHaIbHON TOUYKH MaTepHaIbHOM
MTOBEPXHOCTBIO.

IIosepxHocTHbIe MHTErpajsl |l poaa (1o

KOOpJMHATaM): ONpeJeIeHHE;

CYILIECTBOBAHUE; BHIYUCIICHUE; CBA3b C
MTOBEPXHOCTHBIMU MHTeTpanami | 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 HHTErpaja Mno
€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
HWHTEpIpEeTanys, CBOHCTBA, CXOTUMOCTb,
BEIUUCIICHIE; IPUMCHCHHE.

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

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
(hyHKIIMH B TPHTOHOMETPHUIECKHUH P
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 PAIllMOHAJIbHBIE YUCET;
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 QyHKIH; oOpaTHas (YHKITUS;
KOMITO3MIS (DYHKIHMI; Onepanny Ha
($hyHKIMAME; TpUMEpH! PYHKINI; CHOCOOBI
3aaHMs.

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, IPOU3BEIICHUS U
9aCcTHOTO (DYHKIUH; TSI KOMIIO3UITUH () YHKITHIA.

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

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

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

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

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 SKBUBaJE€HTHOCTD;
F€OMETPUUECKUIN CMBICIT; pa3InyHbIe
MpeJICTaBICHUS TIpeiena GYHKIIMY B TOYKE U Ha
0ECKOHEYHOCTH; IIOCTPOCHUE TpaduKa
(DYHKIMK; aCHMITITOTBI; CBOWCTBA (PYHKIIUHA,
MMEIOIINX MIPEJEN B TOUKE.
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Teopemsl 0 npeaenax GyHKUMH. Buapl
HEONpeAEIEHHOCTEN U X PACKPLITHE:
OECKOHEUYHO MaJible U OECKOHEUHO OOJbIIHE
(hYHKIMH, HX CBOHCTBA; TEOPEMBI O TIpeIeiax
CYMMBI, IPOU3BEICHHSI U YaCTHOTO (hYHKITHIA;
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.

PYBEX 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, HEIPEPBIBHBIX 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
oOpatHoi dyHKIMHU: oOpaTuMas 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, jorapuMuyeckas, 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
MIPOU3BOTHOM IO OMPENEICHUIO;
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 auddepennmpopanue:
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:
OIIpe/ieNICHNe; TeOMETPHICCKHI B (pU3NUeCKUit
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 nuddepeHInanioB BBICHIUX 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

TeopeMbl 0 cpeiHEM L[I/I(b(bet)eHHI/IaJ'H)HOFO
HUCYUCJICHUA: TCOPECMbL dDepMa, POJ'IJ'IS[,
J'Iarpamxa n Komm 1 ux MNPUMCHCHUC I
J0Ka3aTeJIbCTBa HCPABCHCTB U PCHICHMS 3a1a4.

Brruncienre npeaeaoB ¢ IOMOIIBIO
NPOU3BOJAHLIX: IMpaBUJja Jlonmrans JIIA
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
WCCIIeTOBaHMUS QYHKIIMH U TOCTPOCHHE Tpaduka

yHKIIHN.
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Hawumenbiiiee v HanboIIbIIICE 3HAYCHUS
(QyHKIIUYM HA OPOMEKYTKE: TTOHSTHSI, CPABHEHHUE
C MUHEMYMOM M MakKCUMYMOM (DYHKIIUH,
HAXO0XJICHUE, PUMEHECHUE K PELICHHUIO
9KCTPEMATLHBIX 3a/1a4 (33724 Ha
ONTUMH3AIINIO).

Il CEMECTP

P4

Heonpenenennsrit
UHTEerpan (MeTo bl
WHTETPUPOBAHUS)

HeonpeaeneHHbIN HHTErpaI: Ta6nm1a
HUHTErpaioB; HETIOCPECACTBECHHOC
HMHTCTPUPOBAHUC, TTPABUJIA UHTCTPUPOBAHUA.

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

OrnpeneneHHbI
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.

HecoOcTBEHHBIE MHTErPAJIBL: BEIUUCICHUE U
TeOMETPUUYECKUN CMBICT HECOOCTBEHHBIX
MHTETPAIOB ¢ O0ECKOHEYHBIMU TIpeieNiaMu
MHTETPUPOBAHUS U OT HEOTPAHUICHHBIX

byHKINH.

P6

IIpunoxenns
OIIPENIENEHHOI0
HHTErpaa

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

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

Briuuciienre AMUHBL AYTH IJIOCKOW KPUBOWU:
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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
MEXAaHUKE: CTATUYCCKHUEC MOMCHTHI AYTU 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

PS0B; T€OMETPUYECKUI PS U €T0 CXOAUMOCTb;
HE0o0XOAUMOE yCIIOBUE CXOAUMOCTH;
TapMOHHYECKHUII Psi U €0 PaCXOAUMOCTb.

0,5

JlocTaTouHble NpU3HAKU CXOIUMOCTH PSIJIOB €
HOJIOKUTEIbHBIMU YWICHAMU: IPUMEHEHHUE
TEeopeM cpaBHeHus; mpu3Haka [lanambepa;
panukaibHOro mpusHaxa Komun; HHTerpaisHOro
npu3Haka Makmopena-Komu 1i1st nccire 1oBaHus
PSAIOB HAa CXOUMOCTB.

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 AOest; HaX0XKICHUE
pannyca, MHTepBaia, 00JIaCTH CXOAUMOCTH
CTENIEHHOTO PSI/ISL; CBOMCTBA CTETICHHBIX PSIIOB U
WX IPUMEHEHHE JIsl HAXOXKICHHS CYMM PSJIOB.

®Dopwmyna Teitnopa u ee npuMmenenue: Gopmymna
Tetinopa mis MHOTOWIeHa; popmyina Teitnopa
JUTS IPOM3BOJILHON (QYHKITNH; 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 Telinopa:BEIYUCICHUS
3HaYeHHUH QYHKINH; MTPUOIKESHHOE
BBIYHCIICHUE ONPE/IEIICHHBIX HHTETPAJIOB;
BBIYHCIICHUE YUCEIT «e» U «T1», JIOTapu(MOB;
BBIYHCIICHHE MTPEICTIOB.

PYBEXK 4. KourposnsHas padbora Ne5
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11l CEMECTP

P9

Huddepennmansaoe
HCUUCIICHUE
(GyHKIWH MHOTHX
HepEeMEHHBIX

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

OTKpBITHIE U 3aMKHYTBIE MHOXECTBA B
METPHIECKUX MPOCTPAHCTBAX: PA3INIHbBIE BUIBI
TOYEK B METPUIECKUX NPOCTPAHCTBAX;
OTKPBITBIE U 3aMKHYTBIE MHOKECTBA, UX
CBOMCTBA; IPaHUIIA; 3aMbIKaHHUE; 3aMBbIKAHUE U
3aMKHYTOCTb.

HenpepuIBHBIE 0TOOpaKEHUS METPHUECKUX
MPOCTPAHCTB: TPEACT OTOOPAKECHHUS 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 TIOBEPXHOCTU YPOBHSI.

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

nbdepeHnpyemMocts u auddpepeHnmna:
YJacTHBIE MPOU3BOIHBIC, UX HAXOXKACHUE,;
T€OMETPHUYECKUI CMBICIT YaCTHBIX TPOU3BOIHBIX
(YHKIMH IBYX NTEPEMEHHbIX;
muddepeHnpyeMocTh GYHKIUH B TOUKE;
ycnoBus AuddepeHInpyeMoCTH;
muddepeHnra U ero BEIpakeHHe yepes
YacTHbIC IPOU3BOJIHBIE.

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,
HaX0XICHNE; CUMBOJIMYECKAs 3allUCh
nuddepeHnuana Jirodoro nopsaKa; HapylmeHue
WHBapHaHTHOCTH (popmbl y nuddepeHnmnanon
BBICIIHX TTOPSIIKOB.

CamocrosTennHas padbora
«Inddepernmposanne GyHKIUHA MHOTHX
[IEPEMEHHBIXY.

Dopmyina Teinopa ans GyHKIMYM ABYX
HEPEeMEHHBIX: BBIBO; IPUMEHEHNE (HOPMYIIBI
Telinopa Juist IpUOJIMIKEHHBIX BEIYMCICHHUH.
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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; HAXOKACHNUE; 3a1a4X Ha
KCTPEMYMBIL.

Haumenbliiee 1 HAMOOIbIIICE 3HAYCHUS

(QyHKIMH B 00NACTH: TOHATHE; HAXO0XKICHHE;

3aa41 Ha ONTUMHU3ALIMIO.

PYBEXK 5. KourposnsHasa padboraNe5 «DyHKIMK

MHOT'MX IICPEMCHHBIX U UX IIPUMCHCHHUC .

P10

HHurerpansHoe
HCUUCIICHUE
(bYHKIMHA 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.

IIpunosxkeHust IBOMHOTO MHTErpaa:
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 MPHJIOKEHHSY.

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

CamocrosrenbHasg pabora «TpoiiHOoN HHTErpaa
M €ro NPUJIOKEHUS.

Kpusonuneiinsle naTerpaisl | poaa (o jinHe
JIyTH): TIOHSTHE; CBOWCTBA; BHIYHCIICHHE,
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: BoccraHoBNeHNE QyHKIUM O ee
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
NJ0IIAa1 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
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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
(hyHKIMK IO ee moTHOMY AuddepeHnnany.

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

PYBEXK 7. KourposnbHasg paboraNe7
«I10BEPXHOCTHBIE HHTETPATILDY.

P12

DeMeHTHl TeOpUn
oJIs

CkansgpHoe 1oJie U €ro XapaKTePUCTUKH:
MPOU3BOJIHAS 10 HANIPABJICHHIO, €€ (PH3UIECKHUit
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 COJICHONAANBHBIX 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 HAa CXOAUMOCTh; TCOMETPHUUICCKas
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; pasnoxxeHue B psx Oypbe yeTHBIX
Y HEYeTHBIX (QyHKIMIT; 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 PCIICHWH 3aja4, OCYIICCTBUTh KOPPEKIUIO 3HAHHWW CTYICHTOB.
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 M3YyYEHUI0O MAaTeMaTU4YEeCKOro aHajlin3a, 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 ypaBHEHUS U HEPABEHCTBA, B TOM YHCJIE METOJI0M 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
IOJATOTOBKE K I[paKkTUYECKUM 3aHATHSM CHayaja HYKHO MpopaboTaTh
TEOPETUYECKUI MaTepuas, HeOOXOIUMBINA JJi PELIeHHUs 3a/]ay; 3aTeM BBIIOJIHUTh
3aJlaHus U1 CaMOCTOSITEIIBHOTO PELIEHUS 10 TEME NPEIbIAYLIErO 3aHATUsA, MOocie
3TOr0 HM3yYUTh TEOPETUUYECKUI MaATEpPHA OYEPEAHOrO IMPAKTHYECKOTO 3aHSATHS.
[ToaroToBka Hy»Ha HE TOJIBKO K ITPAKTUYECKHUM 3aHATHAM, HO U K JekuusaM. [lepen
ouyepeHOM JeKIeld He00X0AMMO MOBTOPUTh MaTepuall MPEeAbIAYIINX JIEKIHi, Tak
KaK MaTepHuasl HOBOW JIEKLMH 3a4acTyl0 OMHUPAETCA Ha YK€ M3BECTHBIM Marepuanl
Ilpu BeINOTHEHUU 33aHUI AJI1 CAMOCTOSTENLHOIO PELIEHUs HYKHO (PMKCHPOBAThH
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 HAa MPAKTHMUECKUX 3aHATHUSIX, TaK U HA JIEKIUAX
SBIIIETCS.  3QJIOTOM  YCIEIIHOTO MPOXOXKIACHUS PYOESKHBIX KOHTPOJIEH H
IIPOMEKYTOUHBIX aTTECTAlUN MO TUCLUILINHE.

[Ipu mpocnymiMBaHUM JICKUIHWU Y MPU BBINOJHEHUH 3aJaHUM HA ITPAKTUYECKUX
3aHATHSX PEKOMEHAYETCSd  aKUEHTHPOBaTh  BHUMAHUE HA aJITOPUTMHU3ALUIO
JEHCTBUIM MO BBINOJHEHHUIO 3aJaHui, YTO CIOCOOCTBYeT Oosiee TIyOOKOMY H
IIPOYHOMY YCBOEHHUIO METOJ0B MaTEMaTUYECKOr0 aHAJIU3a.

JIns Tekyiero KOHTpOJs —ycreBaeMocTd (sl o4HOW (OPMBI OOydUCHUSI)
UCIIOJIb3yeTCsl OAJIIbHO- PEUTUHIOBAass CUCTEMA KOHTPOJIA U OLEHKU aKTUBHOCTHU
O0Oy4YaronIMXxcsi, YTO CIOCOOCTBYET JIyYIlIEeMY OCBOCHHMIO MaTepHalia U MOJYyYEHUIO
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

PekoMeHnyeMast TpyJa0e€MKOCTb,
akaJn.gac ogHas hopma

I
ceMecTp

I
cemecTp

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)

2

IToaroroBka K sK3aMeHy

27

27

27

27

IToaroroBka K KOHTPOJBLHOU paboTe

9

9

9

18

UTOI'O

36

36

36

48

HanmMeHnoBaHue BUIa CaMOCTOSITENIbHOW PAOOThI

PexkomMengyemasi Tpya0e€MKOCTb,
akaJi.yac 3aouHas gopma

I ] Il v
CCMECTP | CEMECTP | CECMECTP | CEMCCTP

VYriy0naeHHoe n3yueHue pas3iesioB, TeM 73 77 77 75
JICKIIMOHHOTO Kypca
-IPUMEHEHHE MTPOU3BOIHOM K PEIICHUIO
reOMETPUUYECKUX U (PU3NUECKHX 3a1au
-TIPUIJIOKEHUSI ONPEICIIEHHOTO UHTErpaja
-(pyHKIIMOHAJIbHBIE PSIbI
-MUHTErpajbl O MOBEPXHOCTU
-3JIEMEHTHI TEOPHUH TTOJIS
-psiasl Dypee
[ToaroToBKa K MPakKTUYECKUM 3aHATUSM (I10 2 8 8 8 8
yaca Ha KaXJ10€ 3aHSATHE)
[TonroroBka K 3K3aMeHy 27 27 27 27
[TonroroBka K KOHTPOJIBHOU padoTe 18 18 18 18
UTOI'O 126 130 130 128
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6.@OH/ OLIEHOYHBIX CPEACTB /ISl ATTeCTALMH M0 JUCIHUIIIHHE
6.1.11epeuensv oyenounvix cpeocmae
1. banpHO-peNTEHOTOBAs CUCTEMA KOHTPOJIS U OLIEHKHU aKaJIeMUYECKOW aKTUBHOCTH
obyuaromuxcst B KI'Y (mist ounoit popmbr 0OydeHus)
2. bank 3amanuii kK pyoexHbpM KoHTpoJisiM Ne 2,4,6,8

3.Matepuabl K SK3aMeHY.
4. KontpombsHble paboTs (pyoesknbie kKoHTposu Nel,3,5,7)

6.1 Cucrema 0a/UIbHO-PEITUHIOBOIl OLEHKU PpadoThl 00y4aIMUXCH IO

JTUCHHUILINHE
| cemecTp
No | HaumeHnoBanue ConepxaHue
Pacnipenenenue 6amios
1 | Pacnpenencuue Bun ITocem. | Pabota Ha Pybex1 Pybex2 Camoct | Jlomarn JK3aMeH
6aJLIOB TI0 BUIAM yqtu:6 JEeKUUH | MPaKT.3aHs . HIS
eGHOM DAGOTHI HOM 1x24 THAX Konrponbs | Konrpoms | Pabora | xoHTpO
yi p > | pabot 0,5x28 Hasi paboTa | Has pabora JbHAS
CpOKH Craqu | o Nel pabora
yae0HOU pabOThI
bann | 24 14 14 10 4 4 30
bHBIC ua 14 Ha 26 Ha 19
OLICH MpPaKT. mpakrt.3aHs | MPaKT.
KH 3aHATHH THU 3aHATH
Il cemecTp
No | HaumenoBanue
Pacnipenenenne 6amios
1 | Pacmpenenenue Bun IMocerr. Pabora Ha | PyOex3 Camocrosr | Pyoex4
GaUIOB 0 BUIAM yaeOHOI JIEKIUI npakt.3aH | KonTpon | enpHas
6HOI DAGOTEL paboThI ATUAX bHas pabota KontponpHa | 3k3aMeH
yde p > 1x24 0,5x28 pabota st pabora
CpOKHU clauu No2
yueOHOU paboThI
24 14 13 10 10
Banibaeie Ha Ha 20 Ha 30mpaxkT. 30
OLICHKH 9mpakr. HPaKT. 3aHSITHH
3aHITHH 3aHITHH
1] cemecTp
No | HaumenoBanue
Pacnipenenenne 6amios
1 | Pacnpenenenue Bun Iocem. | PabGora | Pybexb Py0ex6 CamocT.
GaIOB MO BHIAM y4eOHOM JIeKIU I Ha KonrtponbHa PaboTta 3K3aMeH
eGHOM DAGOTHI paboThl 0,5x24 MIPaKT. g pabora KonTponsna
i p > 3aHATUSAX | padorta Ne3 s pabora
CPOKH cravu
yueOHOM paboThI 1x28
bamnenbie | 12 28 10 10 10 30
OLICHKH Hal5 mpakr. | Ha22 mpakt. | Ha 30mpakr.
3aHITHH 3aHITHH 3aHATHU
IV cemectp

| No ‘ HanmenoBanne
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1 | Pacnpenenenue
OaJUIOB 110 BHUIAM

CpOKHU

yueOHO# paboThI,

yueOHOU paboThI

Pacnpenenenne 6amnon
Bung ITocem. | Pabora Ha Pybex7 Pybex8 Camocr.
yaeOHoI JEKIUHA | TpaKT.3aHs Kontp Komntp. Pabora 9K3aMeH
paboThl THSIX pabota Ned Pabora
0,5x24 1x22
CHAA9H | Bannpubie 10 18 18 Ha
OLCHKH 12 22 Ha 8mpakr. | Hal3 mpakr. 22npaxT. 30
3aHATHH 3aHATHH 3aHATHH

Kpurepuii
nepecyera 0ayIoB
B TPAIUINOHHYIO
OIIEHKY 10 HTOTaM

60 1 MeHee 6aIIIOB — HEYIOBJIETBOPUTEIHHO (HE 3aUTCHO);
61...73 — yIOBIETBOPUTEIHHO (3aYTEHO);

74... 90 — xopormo;

91...100 — oTuHO

paboTsl B

cemecTpe

Kpurepuii Jns pomycka K NPOMEXKYTOYHOM aTTecTallMy IO JUCHUILIMHE 3a CeMeCTp OOydarouuics
JIOTyCKa K JIOJDKEH HaOpaTh MO UTOraM TEKYIIEro u pyOeKHOro KOHTposel He MeHee 51 Gamra. B ciyuae eciu
IIPOMEKYTOUHOHI oOyyatommuiicst Habpan MeHee 51 0aita, To K aTTEeCTAlMOHHBIM HUCIIBITAHHUSM OH HE JIOIYCKAeTCsL.
aTTeCTalluy 10 Jdns nonydeHuss Sk3aMeHa Oe3 TPOBENEHUS IPOLEAYpPhl IPOMEKYTOYHOH aTTecTaluu
JTUCIUTLTAHE oOyuaroneMycs Heo0X0IMMO HaOpaTh B XOJ€ TEKYLIETO U PyOEKHBIX KOHTPOJICH He MeHee 61 Gara.

(3a4eT),BO3MOKHO
CTH TIOJTyYCHUS
ABTOMATHYECKOTO
3a4era no
JMCUUTUIAHE

B sToM cimydae utor GayiIbHOM OLICHKH, MOJTydaeMol 0OydJarolIiMCs, ONPEAEIsieTCs 0 KOJTNIECTBY
0anoB, HAOpaHHBIX UM B XOJE€ TEKYIIEro M pyOexHBIX KoHTponeil. [Ipm 3ToMm, Ha ycMoOTpeHHe
npernoaaBaTens, OaIbHAs OLEHKAa OOyJaromerocss MOXKET OBITh TIOBBINICHA 3a CYET ITOJIydICHUS
JOTIOJTHUTENBHBIX OAJJIOB 3a aKaJIeMUUIECCKYI0 aKTUBHOCTb.

OOyyvarommiics, WMEIONIMHA IPaBO HA IOJIYyYCHHWE OLECHKH O0€3 MpPOBEICHUS IPOIEIyphl
MIPOMEKYTOUHON aTTECTALlMU, MOXKET MOBBICUTH €€ MyTeM CAAa4Yd aTTECTAlIOHHOTO HCIbITaHus. B
cllydyae NOJIy4eHHUs] 0Oy4YaroIMMCs Ha aTTeCTAllMOHHOM UcTbiTaHuu ) 0aJuloB MTOT OaJUILHOM OLIEHKH
10 TUCLUIUINHE HE CHUXKACTCSL.

3a akaJeMHYecKyl0 aKTHBHOCTb B XOJE OCBOCHHS AWCIMIUIMHBI, y4dacTHe B Y4eOHOH,
HAyYHO-HCCIIEI0BATENBCKOM, CIIOPTUBHON, KYIBTYPHO-TBOPYECKON M OOIIECTBEHHON NEATEIBHOCTH
oOydJaromiemMycsi MOTYT ObITh Ha4MCIIEHBI JOTOJIHUTENbHbIE Oaiibl. MakCUMallbHOE KOJMYECTBO
JIOTIOJTHUTENIFHBIX OANJIOB 3a aKaJIeMHIECKYI0 aKTHBHOCTH cocTasisieT 30.

OcHOBaHMEM JUIS TIOJTyYESHHUS! TOTIOTHUTEIBHBIX OaJUIOB SIBIISIOTCS:
- BBIIIOJIHEHNE JOTIOJIHUTENBHBIX 33JaHUil 10 AMCIMIUINHE (MOJIYIIO, NMPAKTHKE); AOIOJIHHUTEIBHbIC
OaJyIbl HAUMCIISIOTCS TIPETIoIaBaTelieM;
- ydacTHe B TeUE€HHE CeMecTpa B yueOHOH, HayYHO-HCCIIE0BATENbCKON, CIOPTUBHOM, KyJIbTypHO-
TBOpYECKOH 1 00mIecTBeHHOH nestenpHOCTH KI'Y.

DopMBbI U BUABI
yueOHOI paboTHI
JUIS
HEYCIICBAIOIINX
(BOCCTaHOBUBIIMX
cs Ha Kypce
o0y4eHust)
00yYaIOMIHUXCSI IS
MOy YCHHUS
HEIOCTAIOIINX
0aIoB B KOHIIE
cemMecTpa

B ciydae eciii K MPOMEKYTOUYHOW aTTecTanuu (dK3ameHy) HabpaHa cymma menee 51 Oana,
oOydaroriemMycsi HeoOXoMMO HalbpaTh HEJOCTarollee KOJMYECTBO OAaJUIOB 32 CUET BBIMOJIHEHUS
JIOTIOTHUTEBHBIX 33/IaHUH, 10 KOHIIA MOCNIeHeH (3a4eTHON) HEeJIen ceMecTpa.

.HI/IKBI/II[aHI/ISI AKaJCMHUYCCKHUX SaﬂOH)I(eHHOCTeﬁ, BO3HUKIINX MU3-3a pa3HOCTU B y'-Ie6HI:IX IJ1aHax mpu
NIEPEBOJC NI BOCCTAHOBJICHUH, TPOBOJAUTCA ITYTEM BBLIINIOJIHCHUSA TOTIOJTHUTCIIbHBIX 3aﬂaHHﬁ, (bopMa
1 00bEM KOTOPBIX ONPEIENSETCs IPEnoiaBaTelieM

6.3 IIpoueaypa ouneHUBaHMs Pe3yJbTATOB OCBOECHUS TUCUUIIIMHBI

Py6e)KHLIe KOHTPOJIM MPOBOAATCA B BHUAC KOHTPOJIBHBIX pa60T, OK3aMCHbI NPOBOAATCA B
NUCEMEHHON QopMe 1o Omieram; Ha pyOeKHBIX KOHTPOJSX MPEJIararoTcs MPAaKTUYeCKUue 3a/JaHus, Ha
9K3aMEHaX MpeJiaraloTcs 2 TEOPETHYECKHUX Bompoca ( mo 7 0aioB) M 2 mpakTHYeCKuX 3amaHusi( mo 8

OaJioB).

[lepen mpoBexeHneM pyOEKHBIX KOHTPOJIEH IMPOBOAATCS WTOTOBBIE 3aHATHA IO pasfesaM, Ha
KOTOPBIX pa30MparoTcs 3aaHns U3 pa3jiena, o KOTOPOMY MPEACTOUT PYOEKHBIH KOHTPOIIb.

PesynpTartel pyOeKHBIX KOHTpOJEH M TEKyIIeH yCHeBaeMOCTH 3aHOCSATCS B BEIOMOCTH ydera
TEKyIlel ycreBaeMOCTH. Bpemsi, oTBoguMoe Ha 3k3aMeH 2-3 4aca. Pe3ynbTaTel TEKyIIero KOHTpPOJA U
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OK3aMCHa 3aHOCATCA B DJK3aMCHAIIMOHHYIO BCEAOMOCTL, KOTOpas CHACTCA B OpFaHH3a].[HOHHLIﬁ OTAcI
HWHCTUTYTA,; PC3YJIbTAThI 9K3aMCHA BBICTABJISIIOTCS B 3aUCTHYIO KHUKKY O6y‘laIOH_[I/IXC$IK B ICHb DK3aMCHa.

6.4. Ilpumepbl OLIEHOYHBIX CPECTB VI PYOeKHbIX KOHTPOJIeH U IK3aMeHa
Pyoesxncnuvtit konmpons Nel(konmponvnas pavoma Nel)

BapuanT 0
1. ITonp3ysch onpeAcIeHUsIMHE MPEIEIOB MOCISIOBATEILHOCTH U (PYHKIIMH, TIOKAXKUTE PABCHCTRA!
_ 3x+1
a) ||mﬁ=g; ) Ilm :2
= 3n+4 3 x>17X—95
2. Beluucnnte npeeisl:
esian_esinx . . X2—2X+1 . . Xz_ X . . In X—2
) limsin Y219 7)1 6) lim =——2— ) lim(—=——)"; ) lim X =YX fim =2
-a HO arctgx X XS —AX+2 ol ([x -1 x->3 COS X —C0S 3

Camocmoamenvnas paboma no meme «Henpepvienocms Qpynkyuu
1.Uccnenyiite GyHKUMIO HA HENPEPHIBHOCTh, YCTAHOBUTE XapaKkTep TOUCK pa3pbiBa U MOCTPOHTE Ipaduk:

E,x<0,
X

f(x)= X,0<x<2,
2,2<x<5,
sin(x—5),x>5.
2. Bsraucnure ¢ tounocteio g0 0,01 kopenp ypaBuenus +X—1+X—2=0 mna [1;2]. Onpenenure

rpapu4ecKy KOJIUYECTBO AEHCTBUTEIBHBIX KOPHEH YpaBHEHHUS JaHHOTO YPaBHEHHUSI.

Pybescuviit konmpoap Ne2(konmponsvnas paboma)
Bapuanm Ne O

1. Haiiaute npousBoiHbIE QYHKIIUU:

a) f(x) = Vx +Vx; e) f(x) =

arctg3x
1+sin 2 V1+3x2
) (o) = L, x) FO0) = 22,
B) f(x) = 547°9°%, 3) f(x) =x \/1 +x2, 7 (x);
M £ = X, W fx) = 228 2y
3t—t3’ dx?’
n f(x) = m'
Jlomawinas konmpoavHas paboma
Bapuanm Ne Q

1. Berurcnure nipeaens! no npasuwity Jlonurans:

li \/1+3x -2, li 5x+7
a) My 1 ————— x 6) Unxﬁoa;azg;

2. I/IccneﬂyﬁTe (I)yHKI_[I/II/I U TIOCTPONTE UX rpaUKH.

a) f(x) = 6) f(x) = x + In(x* — 4).

2+2x+3

Pyéearcnvtit konmpons Ne3 (konmponvhas paboma Ne?)
Bapuanm Ne 0
1. Beruncnute I/IHTeraJ'IBI'

xdx .
a) f\/3—49x2’ )fz (x+1)(x 8)’
B) [(x+1) cos2xdx;r) [= vxid

x4+4x?
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n) [ ctg*xdx; e)fm_

x>dx
)K)f(9+x2)3’ )f251nx+3cosx+4

Camocmoamenvnasa paboma

PN E

Bapuanm Ne O

Brruncnute miuomaabr GUrypsl, orpaHU4eHHOM KpuBoi p = 3 + sin ¢.

Beluuciure 06beM TeNla, OrPaHHYEHHOTO TOBEPXHOCThIO X2 + 6y2 + 422 = 12,

Boruncnure nnuny kpusoit p = 1 + cos ¢.

Haiigure momans moBepxHOCTH, 00pa30BaHHOM BpamieHueMm BOKpyr ocu OY KpuBoi
2 2

x3+ys=1.

Haiimure mentp macc ¢urypbl, orpaHndeHHON ochlo OX W OJHOW apKOW ITUKIIOWIBI
x = a(t —sint),

{y = a(1l — cost).

Pyéescnviit konmponw Ne 4 (konmponvnas paboma)

Bapuanm Ne(

YcTaHOBUTE CXOAUMOCTD psAJia U HAlIUTe ero Cymmy:
1 1 1 1

—+—+—+-+

14 25 36 n-(n+3)

I/IccnenyﬁTe Ha CXOJUMOCTB PSAbL:

n+1
a)3|+ +2 4 o
1
6)ﬁ+%+ (m+DIn(n+1)
11 1 1
B) T35 357 T 579 +(=D an-DaniDEne s

3. I/Iccnez[yﬁTe Ha CXOI[I/IMOCTB pAOBL:
sin*2a sin*3a sin*na

a) sin* at——+ + ot +---;

0) arcsml + arcsin - + -+ arcsin™ ; + -
B)1+ + st +

— = ... _qyn-1__1
r)l 3\/§+3\/§ +( 1) 32n_1

4. Paznoxute B psia mo crenedsiM X pyukmmio f(x) = xvx + 1.
5. Beranciure cos 18° ¢ Tounoctsro g0 0,001.

+ -

Pyéearcnntit konmponv Ne 5(konmponvnas paboma Ne3)

1)
2)
3)
4)

5)

6)

Bapuanum 0
Haiigure n H3o6pa3HTe o6nacTs onpenenenns ¢pyukuun z = In(y? — x) + x.

Hanameg— a—ndz ecmu z = 3xy + x%t + y3, x = 3t% + /s, y = cos 2t + 2st.

Brruncnute npubimkeHHO (2 — \/0,98)2'03.

u=¢@x)+yYQy)+ x—-y) -y’ (y). Mposeppre, uto (X —y)"* axay
nBax bl 1uddepeHupyembie G yHKIUU.

Haiinute mepBble W BTOpbIE YacTHbIE TMPOM3BOAHBIE HEABHOM  (PyHKUMNZ =
f(x,v),onpenensemoii ypasHenueMm x> — 2x2z%2 + yz3 =0, ecom f(1;1) = 1, B Touke
Mo(1;1;1).

M3 Bcex NpSMOYTOJIBHBIX MapajuIeNIeUIe/IOB, IMEIONINX TaHHYIO IHAaroHab, HAWANTE
TOT, 00bEM KOTOPOT0 HauOOJIbIIHA.

u

ai(PH\V*
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7) Haiimure HamGosbllee M HamMeHblIee 3Hadenust (Gynxkuuu f(x,y) = x% +3y? —x +

18v — 4 5 06 . { 0<x<2
y B 0071aCTH, Y/IOBNCTBOPSIOLICH CHCTEME HEPABEHCTB | _ 4 y < 0.
Pyoesicnvtit konmpos Ne 6(konmponvhas paboma)
Bapuanm 0
1. W3menwuTe MOpSI0K MHTETPUPOBAHUS B HHTETpaJIe:
0 V1-x2 1 4
a) [dx [ " f(x,y)dy; 6) J_,dy [,. f(x,y) dx.
2. Bbluuciure | fD dxdynByms cmnocobamu; oOmactb D orpanuueHa JuHUAMH Y = 2 —

—x,y% = 4x + 4.
3. Boruncnure miuomans GUrypsl, OrpaHU4eHHON KPHBOM:
(x2+y?)3 =a?(x*+y*),a > 0.
4. Boruucnure 00beM Tea, OrpaHUYECHHOTO TOBEPXHOCTAMU:
x> +y2=4,y+z=2,z=0.
5. Haiinure neHTp Macc 0fHOPOAHOM (GUIypBI, OrpaHUYeHHON muHuAMu: y = 2x3,y?% = 2x.

Camocmoamenvnas paboma

Bapuanm 0

1. Beoruucnute gﬁL 2x(y — 1)dx + x*dyno koHTypy (UIYpbl, OIpaHUYEHHOH IMHUAMH:
2
y=x%y=09.

2. Beuncnure | ((02_

Beryrcinte ¢ MOMOIIBIO KPUBOJIMHEHHOTO HMHTErpajia IUIONalb, OTPAaHUYCHHYIO apKoif
x = a(t —sint),
y = a(l —cost)

;02))(2"3’ — 5y3)dx + (x? — 15xy?* + 6y)dyc HOMOLIBIO IEPBOOOPAZHOH.

[IUKJIOUIBI: { u ocbro OX.

Pyéesicuvrit konmpons Ne 7(konmponsvnasn paboma Ned)
Bapuanm 0

1. Bomucmure [[ . (x +y)dydz + (x — z)dzdx + (2y — 2z)dxdy, ecnu (S): 2x — 3y +

)
2z+ 6 =0.
2. HaiigureU(x,y,z), ecmu du= (y—z)dx + (x —z)dy + (—x —y)dzu BbluHCINTE

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

3. Bemucnure|, . xzdx — yz? dy + xydz, ecnu(L) — 3aMKHYyTas JIUHUA:

(D)
{xz —y2 +2a% =z,
x% +y?% =a?

Pyéesrcnvtit konmpoav Ne 8(konmponvhas paboma)
Bapuanm 0

1. BblunciuTe MOTOK BekTopHOro nois d = (z— x)i+ (z + x)] + (x + 2y + z)kuepes
TPEYTOJbHUK, BBIPE3aHHBIA KOOPJAUHATHBIMHU TUIOCKOCTSIMH M3 TUIOCKOCTH 2X + Y + 2Z —
2 = 0, B TOM HampaBJICHUH HOPMAJHU K IJIOCKOCTH, KOTOpoe oOpasyer ¢ ockio Oy ocTphiit
yTOJL

2. BblumcauTte 1MpKysAnuio BektopHoro mnonsad = (y —x)T+ (z —y)j + (x — Z)EB;[OJIL
OKPYKHOCTH, TONyuarolieiicss mpu mepecedenun cdepsl x2 + y2 + z2 = 1u maockocTH

X + Y+ z = a u npoberaeMoii MPOTUB XOJa YACOBOW CTPEJKH, €CIM CMOTPETh U3 TOUKU
M(0;0;2).
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3.

Bousicuute, sBusercs s nodne  d = xI+ yj + zknoreHuuanbHeIM.  BbruuciauTe
IMPKYJSALMIO TN 4 BIOJNL OKPYKHOCTH X2 + z% = 1, mpoGeraemoll NpoTHB Xoja
YacoBOM CTPEIIKH, eclid cMOoTpeTh u3 Touku M(0;1;0).

Camocmoamenvnas paboma

Bapuanm 0
Pasznoxure B Tpuronomerpudeckue psaast Pypee:

_(x, - m<x<0,
a)f(x)‘{o, 0<x<m,
6) f(x) = ”2;’“ x € (0; 270);

(03, 0<x<0,5,
B)f(x)‘{—o,?,, 05<x<1

r) f(x) = sign (cosx);
n) f(x) =x% x € (a;a+ 20).

Ha (—m; ),

TOJIBKO I10 CUHYCaM " TOJIBKO 110 KOCHUHYCaM;

MaTepI/IaJIbI K 3K3aMEHY

™=

o

10.

11.
12.

13.

14.

15.
16.

17.
18.

19.
20.

21

Ipumepnwiii nepeuens meopemuyeckux 6onpocos ons sxzamena (I cemecmp)
JlokazarenbcTBO HEOOXOAMMOCTH PACHIMPEHHS MHOXKECTBA PALlMOHAIBHBIX YHCEIL.
AKCcHOMaTHKa MHOKECTBA JIEHCTBUTEIbHBIX YUCEIL.

AKcHOMa HENPEpbIBHOCTH JIEHCTBUTENBHBIX 4Kcel. JJokazarenscTBo Teopemsl Kanropa o
CTATUBAIOIICICS CUCTEME OTPE3KOB.

Monynb eicTBUTENIBHOIO YHCIA U €0 CBOMCTBA (C J0KA3aTeIbCTBOM).

Jloka3arenbcTBO TEOPEMBI O TIPEACTABICHUM BCSIKOW (YHKIWH, ONpEACTICHHON Ha
MHO’KECTBE, CAMMETPUYHOM OTHOCUTEJIBHO Haydaja KOOPAMHAT, B BUIE CyMMBbl YETHOU U
HEYETHON QYHKIMA.

JloKa3aTenbCTBO CBOMCTB CXOAAIIMXCA ITOCIEA0BATEIBHOCTEN.

Jloka3aTenbCcTBO TEOpEMBI O CYHIECTBOBAHHMM IIPEZAEIa Y MOHOTOHHOM OIpaHMYEHHOU
[IOCJIEI0BATEIbHOCTH. [IpruMephl NPUMEHEHUS YTOU TEOPEMBI.

Jloka3aTenbCTBO CBOMCTB OECKOHEYHO MAJIbIX TIOCIIEIOBATEIILHOCTEH.

Jloka3aTenbCcTBO TEOPEMBI O CBSA3M MEXIy OCCKOHEYHO Majol M OECKOHEYHO OOJbLION
IIOCJIEIOBATEIbHOCTSIMHU.

Jloka3zaTenbCcTBo TEOpeM 00 apu(pMETHYECKUX CBOIMCTBax IIPEZIENIOB
IIOCJIEI0BATEILHOCTEN.

Jloka3zarenbCcTBO SKBUBAJICHTHOCTH ompeaesieHnit GpyHkiuu B Touke no ['eitne u Komm.
Jloka3aTenbCcTBO KpUTEpHUs CYLIECTBOBaHUS Mpeaesa GyHKUUU B TOUKe (CBS3b Mpejena C
OJTHOCTOPOHHUMH IpeIesIaMHu).

Jloka3aTenbCTBO JIOKAIBHBIX CBOMCTB (DYHKIMHM, MUMEIOLIEH KOHEYHBIN Mpeaena B TOYKe
(OrpaHMYEHHOCTb, COXpAaHEHHE 3HAKA B OKPECTHOCTU TOUKH).

JloxazaTenbcTBO  CBOMCTB  (DYHKIMI, WMEIONIMX KOHEUHBIM TMpeaen B TOYKE
(eIMHCTBEHHOCTh Tpeferia, MpeleNbHbIi Mepexol B paBeHCTBE W HEPABEHCTBE, Mpeeln
MPOMEKYTOUHON PYHKIIHH).

Jloka3arenbCcTBO CBOMCTB OECKOHEUHO MaNbIX (DYHKIIHH.

JlokazaTenbcTBO TEOpeM 00 apupMeTHUYECKHX CBOMCTBAX MPEAeIoB (QyHKIUH.

- sinx o
I[OKEBE[TCJ'ILCTBO MEPBOTO 3aMCYATCIIBHOTO MPCACiia: llmx_,o T = 1mu CICACTBHUH U3 HETO.

1
JIoKa3aTeabCTBO BTOPOTO 3aMEUaTebHOrO IIpejieNa: lir%(l + X)* = en CIeACTBUN W3
X—

HEro.
JlokazaTenbecTBO TeopeM 00 apuMETHIECKHX CBOMCTBAX HEMPEPHIBHBIX (DYHKITUH.
Jloka3aTenbCcTBO TEOpPEMBbl O HEMPEPHIBHOCTH KOMIIO3UIIMHM HEMPEPhIBHBIX (DYHKIUH.
[Tepexon k mpeneiy Mo 3HaKOM HENPEpbIBHON (YHKIINH.

. Jloka3aTenbCTBO JTOKAIBHBIX CBOMCTB (DYHKIIMH, HETIPEPHIBHOW B TOUKE.
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22.
23.
24.
25.
26.
27.
28.
29.

30.
31.

32.

33.

34.

35.
36.

37.

38.
39.

40.
41.
42.
43.

44,
45.

1)

2)

3)

Toukm paspeiBa (yHkuu u ux kinaccudukanusa. MccnemoBanue QyHknuum Ha
HETPEPHIBHOCTH U IOCTPOCHUE CXEMBI ee Irpaduka.

Jloka3aTenbCcTBO TEOpEM O CBOMCTBaxX (PyHKIIMIA, HEPEPHIBHBIX Ha oTpe3ke. [Ipumenenue
TEOpeM ISl PEeLICHHUs 3a1ay.

Jloka3aTenbcTBO HEOOXOIMMOrO YCIOBHS, HEOOXOJMMOrO0 M JOCTATOYHOI'O YCJIOBUS
muhdepeHIPYeMOCTH PYHKIIMH B TOUKE.

JokazatenbctBo mpaBuil  AuddepeHIUPOBaHUS CYMMBI, IPOU3BEACHUS M YaCTHOTO
byHKIN.

BreiBog dopmyn nuddepennmpoBanus (Tabauiia Mpou3BOIHBIX ).

BriBoa popmyisl it quddepeHmpoBaHus CII0KHON (YHKIIHUH.

BriBog hopmyssl st nuddepeHmpoBanust 00paTHON (yHKITUH.

Jlorapudmuueckoe muddepenupopanne. BeiBox dopmynsl ans auddepeHuupoBaHus
MO0KAa3aTeIbHO-CTEIIEHHON (PYHKIINHU.

[Tpon3BoIHBIEC BBICIIMX MOPSAIKOB. Jl0Ka3aTenbCTBO CBOMCTB MPOM3BOIHBIX N-TO MOPSIKA.
Hubdepenumnan ¢ynkuun. BeiBox dopmynsl ans npumeHeHus auddepeHnuana B
NpUOJIMIKEHHBIX BHIYACICHUSX.

Hubdepenunan ciaoxHoi ¢yHkuuu. Jloka3aTeabCTBO CBOWMCTBA HHBApPUAHTHOCTH
nuddepeHnmana nepBoro mopsIKa.

Huddepenunansl  BBICIIMX  NOPAAKOB.  JlOKa3aTeiabCTBO  HapyIIeHHS  CBOMCTBA
WHBapUaHTHOCTHU y auddepennnana BToporo nopsiaka.

Joka3zatenbctBo Teopembl 0 nuddepenupyemsix dyukiusax (Pepma, Pomns, Jlarpamxka,
Kormn).

Jloka3aTenbCcTBO KPUTEPUS OCTOSTHCTBA (PYHKIIMU HA TIPOMEXKYTKE.

Jloka3arenbCcTBO JOCTATOYHOTO YCIIOBHSI CTPOTOTO Bo3pacTaHus (yObiBaHuWs) QyHKIMH Ha
MIPOMEKYTKE.

0
I[OKaSaTCJ'ILCTBO IpaBHJia Jlonuransa nus PACKPBITHA HECONPECACIICHHOCTU (6) , X > a+,a—

oco0as To4Ka.

Jloka3zarenbcTBO HEOOXOAMMBIX YCIOBHUH CYIIECTBOBAHUS 3KCTpeMyMa (DYHKIIUH B TOUKE.
Jloka3aTenbCcTBO JIOCTATOUHOI'O YCJIOBHUSI CYIIECTBOBAHUS IKCTpeMyMma (DYHKIUU B TOUKE
(10 3HaKy MepBOH U BTOPOI MPOU3BOAHOI).

Jloka3aTenbCcTBO JJOCTaTOUYHOTO YCIOBHUSI BBINYKJIOCTH (BOTHYTOCTH) (YHKIMHM Ha
IIPOMEXKYTKE.

Jloka3aTenbcTBO HEOOXOJUMBIX YCIOBHI CYIIECTBOBaHMSI TOYKM Ieperuda rpaduka

GyHKIHH.
Jloka3aTenbCcTBO JIOCTATOYHOI'O YCJIOBHS CYILIECTBOBaHMSI TOUYKHM meperuda rpaduka

byHKINN.

O6ocHOBaHME CYIIECTBOBAHUS aCUMITOT Yy Tpaduka GyHKIUN.

OO6mas cxema uccienoBaHus (PyHKIIMH U TIOCTPOCHUE €€ TpadukKa.

[Tapamerpuueckoe 3aganue ¢yHkIuil. BeiBon dopMyi aas HaX0KIE€HUS MPOU3BOIHBIX 1
Il mopsiika mapaMeTpu4ecku 3aJaHHbIX (YHKIUH.

Ilepeuenv ymenuil u HaBbIKO8, HEOOXOOUMBIX OJisL COaYU IK3aMeHa (2 cemecmp).
Brruncnenune HCOMPCACICHHBIX  HWHTCIPAJIOB: IpaBujia HUHTCTPUPOBAHUA, 3aMC€Ha
MEPEMEHHOI; MHTETPUPOBAHHUE IO YACTSIM; MHTETPUPOBAHHME PAIlMOHAIbHBIX (DYHKIIHMH;
UHTETPUPOBAHUE HPPALMOHANBHBIX (YHKIMHA; WHTETPUPOBAHHE TPUTOHOMETPUUYECKUX
GyHKIIHIA.
Bouncnenue omnpeneneHHbIX uHTerpanoB: ¢opmyna Heiorona-JleliOnuia; 3ameHa
MIEPEMEHHOM; UHTETPUPOBAHUE IO YACTSAM.
Brruncnenune FCOMCTPHUICCKUX BCIMYWH: IIJIOIIAIb IJIOCKOM (I)I/Il"ypbl; 00BeEM TCJa, AJIMHA
JTyTH; TUTOIIA b IOBEPXHOCTH BpaIICHUSI.
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4)

5)
6)

7)
8)
9)

arwnN

o ~

10.
11.
12.
13.

14.
15.
16.

17.
18.
19.

20.

21.
22.
23.

24,

25.
26.
27.
28.
29.

Bbruncnenne (u3MYeCKMX BEIUYMH: CTATHYECKHE MOMEHTHl JAYT U IIJIACTUHOK;
KOOPJMHATHI LIEHTPa Macc AYT U IJIaCTUHOK; paboTa; JaBiecHUeE.

HccnenoBanue psAaoB Ha CXOOUMOCTb.

HccnenoBanne (QyHKIIMOHAIBHBIX IIOCJIEAOBATEILHOCTEH M PSJAOB HAa PaBHOMEPHYIO
CXOOUMOCTb.

Paznoxxenne GyHKINN B CTENICHHBIE PSIIbI.

Hcnonp30BaHnEe CBOMCTB PSAAOB Ul HAXOKICHUS X CYMM.

[TpumeHeHue psaoB B IPUOINKEHHBIX BBIYHCICHHUSX.

Ipumepnsiii nepeuervb meopemuyeckux 60NPoOCcos Ois IK3ameHa (2cemecmp)

[TepBooOpasnast ¢hyHKIHSI, €€ OCHOBHOE CBOMCTBO. HeomnpeneneHHblil HHTETpa, CBOMCTRA,
BBITEKAIOLINE U3 €T0 OIPEICIICHUS.

Tabnuia OCHOBHBIX MHTETPAJIOB.

IIpaBuna MHTErpUPOBAHUSL.

MeToabl UHTErPUPOBAHUS 10 YACTSIM U 3aMEHON NIEPEMEHHOM.

WuTerpupoBanue mnpocTedmux pauroHalbHbIX Jpobeit -1V tunos. Pexkyppenrtnas
dx

dopmymna st Beruncnenus [ vy * 1.

Metoxa HeompeneaeHHBIX K03()GUIIMEHTOB At Pa3oKEHHsI MPABMIIBHBIX PAIlHOHAIBHBIX
JpoOeit Ha CyMMY MTPOCTEHUIIHX.

HuTerpupoBanue uppayoHaibHbIX PYHKINH.

HHTerpupoBaHue TPUrOHOMETPUYECKUX BBIPAXKECHUI.

[TonsiTve onpeesIeHHOro UHTErpaja, ero reomerpuueckuii cmeicia. Heodxonumoe ycnosue
UHTETPUPYEMOCTH (DYHKIIUH.

HeobOxonnMoe 1 10cTaTOYHOE YCIOBUE CYIIECTBOBAHUS ONPEECIIEHHOTO UHTErpaa.
Knaccel unTerpupyemsix GpyHKIMA.

CBolicTBa onpeeNeHHOro HHTerpasa.

WHuTerpan ¢ NepeMEHHBIM BEPXHUM IIpelenoM, ero cpoiictBa. Popmyna HeroToHa-
JleitOHMLIA 17151 BBIUKCIIEHUSI ONIPEJIETICHHBIX HHTETPaJIOB.

HHuTerpupoBaHue Mo 4acTSM U MOJCTaHOBKOW B ONPEEIIEHHOM MHTErpalle.

Boruncnenue miomaay miockoil purypsl B J€KapTOBBIX U MOJSPHBIX KOOPAUHATAX.
Bbruucnenne o0bema Tena MO IUIOMAASM TMapajUlelbHBIX CeueHH M oObema Tena
BpallleHHUs.

Brruncnenue JUIMHBI IYTH B JEKAPTOBBIX U MOJSPHBIX KOOPAUHATAX.

Boruncnenue miomaan NoBepXHOCTH BPalleHHs! B IEKAPTOBBIX U MOJIAPHBIX KOOPAWHATAX.
dusnyeckue NPUIIOKEHUS OINPEACIEHHOIO MHTErpana: CTaTUYeCKUE MOMEHTBHI Iyl U
IUTACTUHOK; KOOPJAMHATHl LEHTpa Macc AYr M IUIACTUHOK; padoTa NMEepeMEHHOW CHIIbL;
JIaBJICHUE HA TIOBEPXHOCTD.

Heobxomumoe ycnmoBue cxoaumoctu psja. CloxxeHue psanoB. Y MHOXKEHHE psifia Ha YUCIIO.
CxonmMocCTh psifia U €ro ocTaTKa.

['eomeTpuyecknuii psa ¥ €ro CXOAUMOCTh. [ 'apMOHUYECKUH PSIT U €T0 PACXOIUMOCTb.
Kpurepuii cXoquMocTH psifia ¢ MOJI0KUTEIbHBIMU YWIEHAMHU.

JloctaTouHble MPU3HAKU CXOJUMOCTH PSIOB C IMOJIOKHUTEIBbHBIMUA YJICHAMU: CpaBHEHUS,
HanamOGepa, Koy, nHTErpaibHbI.

Teopema JleiOHMIIa O CXOIMMOCTH 3HAKOYEPEIYIOMIETOCS psiia U €€ MPUMEHEHHUE IS
OLIEHKH TOTPEIIHOCTH MPUOIMKEHHOTO BEIYUCIECHHSI CyMM PSJIOB.

CaolicTBa aOCONIOTHO U YCIIOBHO CXOMSIIUXCS PSAOB.

JlocraTouHOE yCIIOBUE JIs1 CXOAMMOCTH 3HAKOIIEPEMEHHOTO pAJa.

CBolicTBa paBHOMEPHO CXOSAIMINXCS (PYHKIIMOHAIBHBIX MOCIEI0BATEILHOCTEH.

CBoiicTBa paBHOMEPHO CXOAALIMXCS (PYHKIIMOHAIBHBIX PS/IOB.

Teopema Abensa. Bug obmactu cxommmocTu crenmeHHoro psiaa. Haxoxkaenwe oOiacTu
CXOJMMOCTH CTETIEHHOTO psJa.
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30. CroiicTBa CTETICHHBIX PSIOB.

31. Psan Teitnopa. KoadpdunumentoiTelinopa. Heo6xoanmoe ycinoBue pa3nokuMOCTH (QyHKIIUN
B CTETICHHOM PS/I.

32. ®opmyna Teinopa aas MHOTOWIEHAa W TMPOU3BOJNBHOM (YHKIHMU C JIOTOJTHUTEIBHBIM
YJIEHOM B OJJHOM U3 (opM.

33. HeoOxoanmoe 1 JOCTaTOUYHOE YCIOBUE PA3I0KUMOCTH (DYHKIIMU B CTETIEHHOU P,

34. Pasnoxenue B psjg Makinopena GpyHkuuii: e, sin x, cos x, In(1 + x), (1 + x)*.

35. KocBeHHbIe IpHEMBI X METO/IBI pa3i0okKeHUsl GYHKLIUN B CTEIICHHBIE PSI/IbI.

IHepeuenv npakmuueckux ymenuii 0as coauu sxzamena (111 cemecmp).
1) Haxoxnaenue npeaenoB GYHKIHH HECKOIBKUX MTEPEMEHHbIX.
2) MHccnenoBanue QyHKIMI HA HEITPEPHIBHOCTb.
3) HaxoxkaeHue 4acTHBIX MPOU3BOAHBIX U quddepeniuanos | mopsaka.
4) HaxoIeHHe YaCTHBIX MPOU3BOIAHBIX M TU(PHEPEHIIHNATIOB BBICIINX MOPSIIKOB.
5) uddepeHunupoBanue cI0XKHON HYHKIHH.
6) IIpumenenue auddepeHnrana B IpuOINKEHHBIX BHIYUCICHUAX.
7) HaxoxaeHue MPOU3BOIHBIX HESIBHO 33aHHBIX (YHKITHIA.
8) MHccnenoBanue QyHKIHIA HA SKCTPEMYMBI.
9) HUccnenoBanue GYHKIHIA HA YCIOBHBIC SKCTPEMYMBI.
10) HaxosxieHrEe HAaMMEHBIIIETO ¥ HAHOOJIBIIIET0 3HAYeHUH (YHKIIUH B 00J1aCTH.
11) Pemrenue 3a1a4 Ha ONTHMHU3ALIKIO.
12) BoruuciieHre ABOMHOTO, TPOHHOT0, KPUBOJIMHEHHBIX HHTErpasioB lu Il poxa.
13) IpuioxkeHust JABOMHOTO, TPOMHOTO, KPUBOJMHCHHBIX HWHTEIPAJIOB Ui BBIYUCICHHUS
TCOMETPHYSCKUX ¥ (PU3UICCKUX BEITHYUMH.

Ipumepnuiii nepeuens meopemuueckux 60npocos 0is IK3amena (3cemecmp)

1) Jloka3arenbCTBO CBOWCTB (DYHKIIMM, HEMPEPBIBHBIX B TOUKE.

2) Jloka3arenbCTBO CBOMCTB (DYHKIMH, HENPEpbIBHBIX HAa 3aMKHYTBIX OrPaHHYCHHBIX
o0nacrsx.

3) JlokazaTenbCTBO HEOOXOMUMBIX YCIOBHH T depeHInpyeMOCTH B TOUKE.

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

5) BeiBoa dopmyi st qudhepeHIpPOBaHUS CIOKHON QYHKIINH.

6) Jloka3arenbCTBO HHBApUAHTHOCTH (GopMbI U depeHimana GyHKIUH.

7) BeiBox Gopmysbl st npuMeHeHust auddepeHipana B NpUOINKEHHBIX BEIYACICHUSIX.

8) BwiBox Gopmyn mis auddepennuana ll, 1, ..., n-ro mopsaxos.
9) Jloka3arenbCTBO HAPYIICHUS WHBApPUAHTHOCTH (GOpMBI y AUGQPEPEHIIHATIOB BBICIIAX
MOPSIKOB.

10) BeiBox popmyiisl Teitnopa uist pyHKIUE ABYX MEPEMEHHBIX.

11) Crioco6b! quddepeHIpoBaHus HESIBHBIX (QYHKIMNA OJJHOH U HECKOJIBKHX MEPEMEHHBIX.

12) JIoka3aTenbCTBO JOCTATOYHOT'O YCIOBUS CYIIECTBOBAHUS MPOU3BOIHOM MO HAIIPABJICHUIO.

13) BoiBo/ ypaBHEHHUH KacaTeIbHOM INIOCKOCTH M HOPMAJIU K TIOBEPXHOCTH.

14) Jloka3aTensCTBO HEOOXOIUMBIX YCIOBUH SKCTpeMyMa (YHKIIUU B TOUKE.

15) loctarouHble yCIOBHS 3KcTpemMyMmMa GYHKIMM B TOYKE M HMX MNPUMCHEHHE JUIs
uccie10BaHus PyHKITHHA.

16) CriocoObl HaXOKACHHSI YCIOBHOTO SKCTpeMyMa (QYHKIIHH.

17) HaxoxxneHne HaMMEHBIIETO W HauOOJBIIEro 3HaueHWH (QYHKIMU B 00JAacTH M pEIICHHE
TEKCTOBBIX 3a7[ad Ha IKCTPEMYM.

18) JlokazarensCTBO HEOOXOIMMOTO YCIOBHSI CYLIECTBOBAHHSI JBOMHOTO HHTErpaa.

19) JToka3arenbCTBO HEOOXOMUMOTO M JIOCTATOYHOIO YCIIOBHS CYIIECTBOBAHHS JBOHHOTO
UHTErpaa.

20) Jloka3arenbCTBO HHTETPUPYEMOCTH HETIPEPHIBHOM (DYHKIMK ABYX ITEPEMEHHBIX.

21) Jloka3aTebCTBO CBOMCTB IBOMHOTO MHTETpaa.
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22) BoiBog GopMyIsibl 3aMeHBI MEPEMEHHBIX B JBOMHOM HHTerpaie. J[BOWHON HMHTErpain B
HOJISIPHBIX KOOPIUHATAX.

23) BeiBox (GopMys Ui TEOMETPUYECKHX MPHIOKEHUN JBOWHOIO HMHTErpaja: BBIYHCICHHUE
IUIOINAAN TUIOCKOM (UTYpbl; BBIUUCIEHHE O0bEMa Tela; BBIYMCICHHUE IIJIOLIAU
HIOBEPXHOCTH.

24) BeiBon hopmyit Ut pU3HYECKUN IPUIIOKEHUI TBOMHOTO MHTETpajia: BHIYUCICHHE MACCHI
IUIACTUHKH; CTATMYECKUX MOMEHTOB IUIACTHMHKH;, KOOPJMHAT LIEHTPAa Macc IUIACTUHKH;
MOMEHTOB MHEPIUH IJIACTUHKH.

25)BeiBox  (GopMya Ui BBIYMCICHUS JIBOWHOTO HWHTErpajia II0 MNPSIMOYrOJBHOH H
POU3BOJILHON O0JIACTSIM.

26) BeiBox Qopmyn aiis HPHIOKEHHH TPOMHOrO HHTErpaia: BBIYMCICHHE oObeMa Tena;
BBIYUCIICHHE MACChl TeJa; BBIYMCICHHE CTATUYECKMX MOMEHTOB Tella; KOOPAMHAT IIEHTpa
Macc Teljla; MOMEHTOB MHEPLIMHU Tella.

27)BbiBon GopMmyn Uis  BBIYMCICHHS TPOMHOTO MHTErpalia B LWIMHAPHYCCKUX U
ceprudecKux KoopJHHaTaXx.

28) BiBo1 popMyJIbI TSI BEIYMCIICHUS KPUBOJIMHEHHOTO MHTEerpaia Ipona (o mimHe 1yrn).

29) BeiBox opMyIT A1 IPUIIOKEHHUH KPUBOJIMHEWHOr0 HHTErpana lpoja: BEIMHCIICHHUE [UTUHBI
JyTH; BBIYUCIICHHE MacChl AYTH; BBIYMCICHHE CTaTUYECKUX MOMEHTOB JyTH; KOOPIMHAT
LIEHTpa Macc Iyrd; MOMEHTOB UHEPLIUU JYTH.

30) loka3aTenbCTBO CYIIECTBOBAHUS KpUBOJIMHEHHOTO nHTerpaia llposa (mo koopauHaram).

31) BeiBox opmyi utst BEIYMCICHUS KpUBOJIMHEHHOTO nHTerpana llpoxa.

32) BeiBox popmyiisl ['prHa 1 OpMYJIBI 7Sl BRIYMCIICHUS TIOIIAAN TNIOCKOH (QUTYPBI.

33) BoiBoa (opMyJIbl 1Sl BEIYHCIICHHST pA0OThI IIIOCKOTO CUIIOBOTO HOJIS.

34) loka3aTenbCTBO HE3aBUCHMMOCTH  KPHBOJIMHEHHOrO HMHTErpaina oT (OpPMBI  MyTH
UHTETPUPOBAHMSL.

35) Yenosue moaHoro guddepeHiraga W BOCCTAHOBICHHE (YHKIMH IO €€ TOJTHOMY
muddepeHnmany.

Ipumepnwiti nepeuens meopemuyeckux 60npocog s sxzamena (3 cemecmp)

IToBepxHOCTHBIE MHTETpabl | poja: NOHATHE, CBEACHUE K JBOMHOMY.

Brruncnenne BeTM4YMH ¢ TOMOLIBIO TOBEPXHOCTHBIX MHTETPaIoB 1 poxa.

[ToBepxHOCTHBIE HHTETpabl 2 PoJia: MOHATHE, CBEIEHUE K JBOMHOMY.

®opmyna CTokca M €€ IPUMEHEHHE AJI UCCIIECJOBAHMS KPHUBOJIMHEWHBIX MHTETPAJIIOB B

IPOCTPAHCTBE.

®opmyna OcTporpaackoro.

5. TlpousBoaHas CKaJIpHOrO MOJSl MO HANpPaBIEHUIO, €€ CBI3b ¢ IupdepeHInpyeMocTbio
(GYHKLUU B TOUKE.

6. I'paameHT CKaISPHOTO IMOJISt M €r0 CBSI3b C MPOU3BOIHOM 1O HATIPABJICHUIO.

7. TloTox BeKTOpHOTrO MOJIsi 4Yepe3 MoBepXHOCTb. Popmyna OCTpOrpajgckoro B BEKTOPHOMH

dbopwme.

[upkynsnus BekTopHOro nois. @opmyna CTokca B BEKTOPHOH Gopme.

9. JmBepreHIys, pOTOp BEKTOPHOTO OIS, MX MPUMEHEHHE TSI XapaKTePUCTUKNA BEKTOPHBIX
TIOJIEH.

10. HecoOcTBeHHBIE HHTETPAJIBI ¢ OECKOHEYHBIMH TIpeeTIaMi MHTETPUPOBAHHMS, HX CBOWCTBA,
CXOJUMOCTb.

11. HecoOcTBeHHbIE HHTErpaIbl OT HEOTPAHUUYEHHBIX (PYHKIIMMA, UX CBONCTBA, CXOJIUMOCTb.

12. Teopema o paBHOMEPHO# cxoauMocTh GyHKIUH f (X, Y) K IpeleNbHOM HYHKIIHH.

13. Teopema 0 HETIPEPHIBHOCTH MPEIEIbHON () YHKIIHH.

14. Teopema o npeaeabLHOM Mepexo/ie MO 3HAKOM MHTerpara.

15. Teopema o nuddepeHITpOBaHNH O] 3HAKOM HHTETpaIa.

16. Teopema 06 UHTETPUPOBAHUE 11O/ 3HAKOM MHTETpaja.

LR e

e

o

37



17. HopmupoBanHble W OpTOTOHAJbHBIC (GYHKIMH. HOpMHpOBaHHBIE W OPTOTOHAIBHBIC
cucreMbl (yHKIMA. JloKa3aTh OPTOrOHAIBHOCTH OCHOBHOM TPUTOHOMETPUYECKOMH
cucreMsl QyHKIMH Ha[-T;7].

18. Teopema o pasnoxeHun GYHKIMNA B TpUroHOMeTpuueckuil psng @Dypbe (ycioBus
Jupuxie).

19. CoBur cermenrta pasznokeHus. llpuBecTn mnpuMep Ha pasioxeHue (QyHKIUH B
TPUTrOHOMETpHUUYECKUH psit Dypbe ¢ UCIIOIB30BaHUE CIBUI'A CEIMEHTA Pa3IoKeHUs.

20. VI3mMeHeHne JUIMHBI CETMEHTa pas3yioskeHus. [IpuBectu npumep Ha pasinoxeHne QpyHKIUN B
tpuronomerpuucckuii psa Dypoe Ha [-1;1], BeIOpaB kKoHKpeTHOE 3HAUeHHE |.

21. Yernsle u HeueTHBIC GyHKIMU. Pa3noxxenue B TpUroHoMeTpuueckuil psg Oypbe YeTHBIX U
HEYECTHBIX ()YHKIIHA.

22. Paznoxxenue (pyHkuuu, 3aganHor Ha [0;7], B Tpuronomerpudeckuii psg @ypbe TOIBKO 110
cHuHycaM (TOJBKO 10 KOCHHYCaM).

23. [pubnmxenne QyHKIMA B cpeHEM. DKCTpeMaIbHOE CBOWCTBO KO3 (duimenToB dypee.
HepagsencrtBo beccens.

24. CXOIMMOCTh B CpPEIHEM, €€ CBSA3b C PAaBHOMEPHOW CXOJMMOCTBIO IOCIIECAOBATEILHOCTH
byHKIHIA.

25. HeoOxonuMoe M JOCTaTOYHOE yciaoBue cxomaumoctH psjga Dypee dynkmmu f(x) B
cpenneM. PaBencrtro IlapceBaits.

26. [TomHOTa M 3aMKHYTOCTh OPTOTOHANBHBIX cHcTeM (yHKIMA. CBS3b MEXIy MOTHOTOW U
3aMKHYTOCTBIO CUCTEM (DYHKLHUH.

27. XapakTep CXOAMMOCTH TPUTOHOMETPUIECKHX psnaoB Dypee.

Ilepeuens npaxmuueckux 60npocos vinocumvix Ha sxzamer (IV cemecmp).
1. BblunciieHHEe TOBEPXHOCTHBIX MHTErpaioB 1 ©u 2 poma (HENOCPEACTBEHHO H C
UCTIOJIb30BaHUEM GopMyiibl OCTpOrpascKoro).
2. llpumenenue Qopmynsl CrTokca [ BBIYUCICHUS KPUBOJIMHEHHBIX HMHTETPAJOB B
IPOCTPAHCTBE.

3. BoccranoBnenue GpyHKIMM 10 €€ MOIHOMY auddepeHuany.

4. He3aBUCUMOCTH KPUBOJIMHEHHOTO HHTETPaIa OT POPMBI ITyTH WHTETPUPOBAHUS; BEIYHCIICHHIE
KPUBOJMHENWHBIX HHTETPAJIOB C MOMOIUIbIO TEPBOOOPA3HOM.

5. Brruncrienue nMoToka, IMBEPreHIINN, POTOPA, HUPKYISIIIANA BEKTOPHOTO TIOJISL.

6. Bbluucienue reoMeTpHuYecKMX M (PU3MUYECKUX BEIMYUH C TIOMOIIBIO IMOBEPXHOCTHBIX
uHTerpason 1 u 2 poja.

7. Paznoxenue QpyHKIuil B TpuroHomerpuueckue psabl Oypbe. Mcnonb3oBaHue pa3iokKeHUH
JUISL HAXOXKIEHUS CYMM PsJIOB.

8. MHccnenoBaHue HHTETPAJIOB HA CXOJUMOCTb.

9. Brrunciienue HeCOOCTBEHHBIX MHTETPAJIOB.

10. IlpumeHeHne HeCOOCTBEHHBIX MHTETPATIOB JJISl BBIYMCICHUS BEIUYHH (TUIOLIA/1b, 00bEM).

6.5 ®OHJA OLHEHOYHBIX CPEACTB

[TonHbIi OaHK 3aaHUl AJIA TEKYILEro, pyOeKHbIX KOHTPOJIEH U MPOMEKYyTOUHOM
aTTecTallid N0 JUCLMIUIMHE, I[I0KAa3aTesM, KPUTEPUM, IIKajdbl OLEHUBAHUSA
KOMIIETEHLIUH,  METOOWYECKUE  MaTepuajbl,  ONPEACISIIOIUE  MPOLELYpPhI
OLIEHMBaHHUs 00pa30BaTENIbHBIX PE3YJIbTATOB, MPUBEIACHBI B y1€OHO-METOAMYECKOM
KOMIIJIEKCE JUCLIUIIINHEL.

7. OcHOBHAasI M JONOJIHUTEIbHAsI yueOHas JuTepaTypa
7.1 OcHoBHas JquTEpaTypa
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Kpatkuii kypc maremarmueckoro aHamuza. 1. 1. JluddepenumansHoe u
UHTETPAIIbHOE MCUMCICHUS (PYHKIMNA OAHON mepeMeHHOoU. Psnpl: YueOHuk /
Kynpsisues JIL., - 4-e uzg. - M..OU3MATIIUT, 2015. - 444 c.- Jloctyn u3
OBC «znanium.comy

Kpatkuit kypc marematmueckoro anamuza. 1. 2. Jluddepenuumanbnoe u
MHTETPAIbHOE UCUYHUCIICHUSI (PYHKIIMI MHOTUX MEPEeMEHHBIX. | apMOHnYeCcKuit
ananmu3 / Kyapssues JI.JI., - 3-e u3a. - M..®U3MATIJIUT, 2003. - 424 c. -
Hoctyn u3z 9bC «znanium.com»

7.2 /lonoanumenshan numepamypa
1. bepman I'. H. COopHHK 3amad Mo KypCcy MaTeMaTHYEeCKOrO aHaJIh3a:
yaebHoe nmocodue s By3oB / I'. H. bepman. - 20-e uza. - Mocksa: Hayka,
1985. - 384 c.
2. Maremartuueckuii aHaiu3: COOpPHMK 3aJady C pEIICHUAMH: YueOHOoe
nocoobue / B.I'. Ilepmmes. - M.:. HUI[ UHDOPA-M, 2015. - 164
c.http://znanium.com/catalog/product/501529

8.Yueono- memoouueckoe obecneuenue camocmosamenbHoil padomot

ooyuarowguxcsa
Metoauyeckue  yKa3aHUS M KOHTPOJBHBIE  3aJaHus 1O  Kypcy
MaremaTudyeckoro ananusa (crneuuanbHocTh 010101 — wMarematuka). —

Kyprasn, 1995r.

[IpakTrueckue 3aHATHS 110 Kypcy «MareMaTu4ecKui aHaiaus3» JUisl CTYJIEHTOB
| kypca (I cemectp). — Kypran, 2009. - /CocraBun Myxun A.E.
[lemarornueckue TECTBl OOCTHXKEHUM IO pasfeny «BBeneHue B aHamu3»
Kypca «Maremaruueckuii ananus». — Kypran, 2009. - /CoctaBun Myxun
A.E.

[lemarorndeckue TECThl MOCTHIXKEHUM 10 paszaeny «JluddepenumnanpHoe
ucuncienne GyHKUUA oaHOM mepemeHHoi». - Kypran, 2010. - /CocraBun
Myxun A.E.

Marematnuecknii aHanmu3: Meronuueckne yka3aHuWs K IIPAKTUYECKAM
3ansaTusM (Il cemectp). — Kypran, 2010. - /CoctaBun Myxun A.E.
HNHTrerpanel MO NOBEPXHOCTH. OIJEMEHTh Teopuu nosss. HWHTerpansl,
3aBUCALME OT Imapamerpa. Psansl @Dypwe: Meroanueckue ykazaHus K

U3YYEHUIO pa3lie]oB MaTemaTudeckoro anammza. — Kypran, 2005. -
/CocraBun Myxun A.E.
9. Humepnem-pecypcsl He0OOXOAUMBIC JIsI OCBOCHUS JUCITUTUTHBI
Ne WHTepHeT-pecype Kpatkoe onucanue
1 http://www.edu.ru/ ®enepanbublii mopran «Poccuiickoe o0OpazoBaHue»
2 highermath.ru Kypc BeIcHIei MaTeMaTHKH (TeopHs)
3 mathelp.spb.ru Jlekuuy o BBICIIEN MaTEMATHKE
4 http://elementy.ru DHIUKIONEINYECKUH CaliT
5 http://ru.wikipedia.org DuHuuknonenus Bukurme s
6 http://botaniks.ru/matem. php z:};lIal;IOI/II)?’I/;TMLI pELICHUS OCHOBHBIX 33/1a4 MaTEMaTHIECKOTO
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Caiit MOCKOBCKOTO TOCY/IapCTBEHHOT'0 YHUBEPCHUTETA FIM.

7 http://www.msu.ru M B.JToMoHOCOBA

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHHAIIJINHBI
MarepuaibHO-TEXHUYECKOE OO€CHeYeHUuEe M0 peaau3aluu JUCHUTLIHbBI
ocyulecTBisieTcss B cooTBeTcTBUUM ¢ TpeboBanusimu PI'OC BO mno ganHOM

00pa30BaTeNbHOM MPOrpaMMe.
11. JJIsA CTYAEHTOB, OBYYAIOUINXCS C UCITOJIb3OBAHUEM

JJACTAHIIMOHHBIX OBPA30OBATEJIBHBIX TEXHOJIOT U

[Ipyu ucnoyib30BaHUM  AJNEKTPOHHOTO  OOYYEHUS U JIMCTAHIMOHHBIX
oOpazoBarenbHbIX TexHONoruit (manee D0 u JIOT) 3aHATHUS TOJHOCTBHIO WU
YaCTUYHO MPOBOASTCS B pekume oHjaiiH. O0beM NUCHUIUIMHBI U paclpeiesieHue
Harpy3ku 1O BujgaMm paboT coorBerctByeT 1. 4.1. Pacnpenenenue Oanios
COOTBETCTBYET M. 6.2 TuOO0 MOXET OBITh U3MEHEHO B COOTBETCTBUU C PEIICHUEM
kadenpel. B cnyuae mepexoma va 30 u JIOT B mporecce oOyuenus. Perienue
Kadeapsl 00 HCMOJIB3YEMbIX TEXHOJIOTHUSX U CHUCTEME OILICHUBAHUS JOCTHKEHUMN
oOyyJarommxcsi MPUHUMAETCS C YY€TOM MHEHMS BeAyIIero ImpenojaBareiss |
JIOBOJIUTCA IO CBEACHHS O0yUYarOIIMXCA.
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IMTPMJIOKEHHE 1

AHHOTALUA
K paboueii mporpaMMe JUCHUILTUHBI «MaTeMaTH4YeCKUil aHATHU3»
00pa30BaTENbHOM MPOrPaMMBI BBICHIETO MPOQPECCHOHATHLHOTO 00pa30BaHUs —
nporpaMMsbl OakajnaBpuara

44.03.05 «Ilemaroruueckoe oOpazoBaHue» (C AByMs IPOQPHUIIMHU IMOTOTOBKH)
HaIpaBJIeHHOCTh: « MaTemaTuka u pusukar»
dopma o0ydeHHs: OuHas1, 3a09Hast

TpynoemkocTs auciuiuinabl: 163a4.em. (576 akageMHYECKHX YacOB)
Cemectpsr: 1,2,3,4
®opMbI NPOMEKYTOUHON aTTecTaluu:4 sK3aMeHa
Coaep:xxanue IMCHUIIIHHBI
OCHOBHBIE ITOHATHS MAaTEMAaTHUECKOI0 aHAJIN3a U UX CBOMCTBA, OCHOBHBIE OOBEKTHI

N MCTOAbI MATCMATHYCCKOI'O aHaJIN3a, UX IMPUJIOKCHUA B APYIUX OTPACIIAX 3HAHUA
H U pCHICHUSA ITPAKTHYCCKUX 3a1a4.

41



