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1.0OBbEM U CHHUILJINHBI

Bcero: 31 3ayetHsix eaunui (1116 akagemuveckux yaca)
oyHas ¢popma 00ydeHHs

Bun yue6Hoit paGoTh Ha Bcro CEMECTp
OUCLIUIUIAHY 1 2 3 4

AyIUTOpHBIE 3aHATHS 480 128 128 112 112
(xoHTakTHas pabora ¢
IIperoiaBaTelieM )BCero
4acoB, B TOM YHCIIE:
Jlexnmu 224 64 64 48 48
IIpakTuueckue 256 64 64 64 64
3aHATHUS
CamocTosTenbpHas 636 196 196 104 140
paboTa, Bcero 4acos, B
TOM YHCIIE
ITonroroska k 108 27 27 27 27
9K3aMeHy
BrinonHeHne 144 36 36 36 36
KOHTPOJIHOU pabOTHI
Jpyrue Buabi 384 133 133 41 77
CaMOCTOSTEJIbHOM
paboThI
Bun npomexyTouHoit 3K3aMeH JK3aMeH | 3K3aMeH | 9K3aMeH | JK3aMeH
aTTeCTallUuH
OO61as Tpy10eMKOCTh 1116 324 324 216 252
JUACITUTIIMHBI




2.MECTO JUCIIUIIJIMHBI B CTPYKTYPE OBPA30OBATEJIBHOM
ITPOI'PAMMBI

JlucuuminHa «MareMaTuuecKyil aHaIn3» OTHOCUTCS K 0a30BOi 4acTH Biok
1, noruueckum M copepxkareqbHO -METONMYECKH B3aMMOCBS3aHA C OPYTUMH
NpodeCCUOHATBHBIMA JUCIUTIIMHAMH: anreOpoi, reoMeTpueii, Teopuel (QyHKIHIHA
KOMILIEKCHOH — TepeMeHHOH, aubGdepeHIHalbHBIMA  ypaBHEHUAMH, —TeopHeil
BEPOATHOCTEH, YHCICHHBIMM METOJAaMH, Y4eOHOM M  IPOM3BOICTBEHHOIA
MPaKTHKaMH, SIBISSICh 0a30i 11 MHOTHX W3 HHX, WCIIOJb3Ys MOHSITHS M METOJbI
HEKOTOPBIX U3 HUX.

OcBoenne «MaTeMaTHYeCKOro aHalM3a» JOMKHO OIHPAaThCS Ha IIPOYHYIO
6a3y 3HaHHIA, yMEHHI ¥ HaBBIKOB, NpHOOPETEHHBIX CTYACHTaMH B IKOJLHOM Kypce
MaTeMaTHKH, OCOOEHHO B Kypce «Asre6pa 1 Havaaa aHaHu3ay.

Pe3ynbratel M3ydeHHs JUCLHMIUIMHBI HEOOXOMMMBI JUISI H3YYEHHS TAKUX
AVCLMIUIMH KaK Ju(QepeHIyanbhble ypaBHEHHUs, YHCICHHBIE METOAbl, TEOPHs
BEPOSATHOCTEH, yPaBHEHHS! C YaCTHBIMU IPOU3BOIAHBIME, (DYHKIIMOHAIBHBIN aHAIN3,
YHCIICHHBIE METO/IbI, BAPUAIMOHHOE MCYUCIIEHHE U MHOTHX JPYTHX.

3.IIJIAHUPYEMBIE PE3YJIbTATHI OBYUEHUS

Llenpto ocBoeHHss AUCUMIUIMHBL «MaTeMaTHYeCKUil aHaIu3» SBIISETCS
OJIy4YeHHe (dyHIaMEHTAIBHOTO MaTeMaTUYECKOr0 obpazoBanus,
CIOCOOCTBYIOLIETrO ~ PA3BUTHIO JIMYHOCTH, [OATOTOBKE KBaNTMMUIHPOBAHHOTO
MaTeMaTHKa, CIIOCOOHOTO NMPUMEHHUTh 3HAHUS M3 MATeMaTHYeCKOro aHAIM3a B
Pa3IMYHBIX 001aCTAX HAYKH U €€ IPUI0KEHHSIX

3alayaMy OCBOEHHs JUCIUIIMHEI «MaTeMaTHUeCKHH aHATN3Y SBISIOTCS:
-OCBOCHHME OCHOBHBIX IIOHSTHI M X CBOMCTB;
-OBaJicHHe  (YHIAMEHTAIbHBEIMH  IOHSATHSAMH  MaTeMaTHYecKOTO aHaJIn3a,
CBOWCTBaMM IOHSITHUH, OCHOBHBIMH HCYHCICHHSMH OOBEKTOB MaTEeMATHYECKOro
aHaJu3a;
-OBJIa/ICHHE METONaMU M NpPUEMaMH PEIIEHUs KOHKPETHBIX 3aJad U3 pas3iMYHbBIX
o0nacTeit MaTEMaTUKH;
-popMHpOBaHKE  HABHIKOB IPUMEHEHHUs] MaTeMaTUYeCcKOro aHaiusa  JUIs
UCCIIEZIOBAHUS B PA3IMYHBIX 00JIaCTAX MaTeMaTHKU, GDU3UKH, XMMUH, OHOJIOTHY;
-bOpMHpOBaHKHE YMEHHSI BBIIEISTH KOHKPETHOE MaTe€MaTHU4eCKOe COJIEep)KaHHE B
NPUKJIAJHBIX 3aa9aX y4eOHOU U MpodeCcCHOHANTBHOMN NesITeTbHOCTH.

Komnerenuun ¢opmupyembie B pesyabTaTe 0CBOEHHS AMCHHILIHHBI
-Criocoben  mpuMeHSTE  (yHJaMeHTaNbHBIC 3HAHMS, IOJNYYEHHbIE B OONACTH
MaTeMaTU4eCKMX MW (WJIM) €CTEeCTBEHHBIX HAyK, M HCIONB30BaTh WX B
npogeccruonanpHoi aesrensaoctr (OIMK-1);

B pesynbraTe H3ydeHHs AUCHUILUIAHEI 00YYAIOIIUICS TOJDKEH:



-3HaTh OCHOBHBIE NOHATHS MAaTEMaTUYECKOrO aHallK3a, X CBOMCTBA, B3aHMOCBS3H
MEXIy HUMH U B3aMMOCBS3M C JPyTUMH MaTeMaTudeckuMu aucimmirHamu (OITK-
1);

-3HaTh METOJIBI, UCTIONB3YEMBIE ISl HCCIISIOBAHMS IIPOIIECCOB M SBJIECHUH B paMKax
MPUIIOXKEHUSI OCHOBHBIX ITOHATUHI MaTtemaTtudeckoro ananuza (OI1K-1);

-YMeTh pemarb MeXIpeIMETHBIE U PaKTHKO-OPHEHTUPOBAHHEIE 31244 HA OCHOBE
HCIIOJIb30BaHMs 0Aa30BBIX 3HAaHUH MaTeMaTHYeCKOro aHamu3a u ero merozos (OITK-
1);

-YMeTh chOopMyaMpoBaTh, MOATBEPAUTH WX OIPOBEPIHYTh MAaTeMaTHYECKYIO
runotesy (OITK-1).

-Bnaners OCHOBHBIMU TOHATHSMH, HIESIMU, [NPUHLIUIAMH U MeTOaMu
MaTemaTrueckoro aHanusa (OITK-1)

- Biiajiets HaBbIKaMU MOCTPOSHUS] MaTeMaTHYECKUX MOJeNel s pelleHus 3aa4
(OIIK-1)

4. Copepxanue JUCIHHINIMHBI
4.1. YuyeOHO-TeMaTHYECKHH IJIAH

PyGex Howmep HaumenoBanue pa3nena, |KonuyectBo yacoB
paszena, TEMBbI KOHTaKTHOU paboTHI ¢
TEMBI npenojiaBareieM
Jlexnuu | [Ipaktudeckue
3aHSTHS
IcemecTp 64 64
Py6ex 1 Rl MuoxecTBa QyHKIMH, 34 36
Npeaelbl, HeIPepbIBHOCTh
PyGex 2 P2 IIpousBoaHas byHKIUs 18 20
Py6ex 3 P3 [Ipumenenue 12 8

MIPOU3BOHOM JIJIst
UCCleIOBaHUS PYHKIIUU U
NOCTpOeHHUs rpaduxa

IT cemecTp 64 64
Pybex 4 P4 Heonpenenenusrit 16 18
MHTEerpaj (MeTOIbI
HUHTETrPUPOBAHUS)
PyGex 5 P35 OnpepeneHHbIi HHTErpaI, 8 6
: €ro CBOMCTBA H
BBIYUCIICHHE
Pybex 6 P6 [Ipunoxenus 18 18
OIIpesieJIEHHOr0 HHTerpajia
PyGex 7 Pi YucroBsle psiibl 10 10

PyGex 8 P8 DyHKIMOHAJIBHBIE PSAABI U 12 12




UX IIPUMEHEHUE

III cemecTp 48 64

PyGex 9 P9 Judpdepennuansaoe 24 32
UCYHCIIEHUE QYHKIHIA
HECKOJIBKUX MTepEMEHHBIX

Py6ex 10 P10 HurerpansHoe 24 32
UCYHCIIeHUe (PYyHKIHIA
HECKOJIbKUX IIePEMEHHBIX

IV cemectp 48 64
Py6ex 11 P11 HnTterpainsr mo 12 24
MIOBEPXHOCTH
PyGex 12 P12 OIIeMEeHThI TEOPUH T10JIs 12 14
Py6ex 13 P13 HecobGcTBenHbIE 14 10

WHTErpallbl ¥ UHTETPAIIbI,
3aBHCSIME OT MapaMeTpa

PyGex P14 Psiier @ypre 10 16

4.2. Coagepxanne JIeKIHOHHBIX 3aHSATHI

10agp HaumeHoBanue
"Tfjff’ paszena, Tembl HaumeHoBaHue 1 comep:kaHue TeKLUH TpynoeMKocTb,4ack
|TMCLIMITITHHE] JUCLHITJIHHBI
I CEMECTP
P1 | MuoxecTBa, Muosxectsa u onepauuy nax Humu: nowsTHe
byHknuy, npefenp, | MHOKECTBA, JIEMEHTEl MHOXKECTBa, CIIOCOGRI
HETPEPEIBHOCT 3aJ1aHus MHOXKECTB, KOHEYHBIE U GeCKOHEUHbIe 2

MHOKECTBA, OTIEpalliK HaJl MHOXECTBAMH.

MHOecTBO NeHCTBUTENBHBIX YHCEN: PALIHOHATIBHbIE
YKCIIa, HeOOXOAUMOCTE PacIIMPEHHsA MHOXECTBA
PalMOHAIBHBIX YHCEJI, HpPALHOHANBHbIE YHCIA, )
u3o6paxkeHne NeiiCTBUTENbHBIX YHCE
GeCKOHEUHBIMH ECATHYHBIMH APOOAMH,
AKCHOMATHKA MHOYKECTBA AeHCTBUTEIBLHBIX YHCEIL.

O! PaHUYEHHBIE M HEOrPAHHYEHHBIE YHCIIOBEIE

MHOXECTBA: OrPAHHYEHHOCTh MHOXKECTBA CBEPXY,
CHHU3Y; OTPaHHYEHHOCTh, HEOTPAHHYEHHOCTS, 2
TPaHULIEI MHOKECTB, OKPECTHOCTH TOYEK,
MTPOMEKYTKH.

Moayib NeicTBUTENBHOTO YHC/Ta U ero CBOMCTBA:
MOHATHE MONYNsA ACHCTBUTENIBHOTO YHCIIA,
TeOMETPHUYECKHUH CMBICTT; CBOICTBA MOy 2
NEHCTBHTENILHOTO YHCIA; PACCTOSTHHE MEKILY
TOYKAMH Ha NpAMOIA.

elCTBUTENbHAS (YHK EHCTBHTENLHON
IEPEMEHHOM: MOHATHE COOTBETCTBHS MEXKTY
MHOXECTBaMH, 0TOOpaxeHHe MHOKECTB, DyHKIIuS,
YHCIO0Bas PyHKLM, NeliCTBUTENbHAS (yHKILHS )
IefCTBHTENbHOM NepeMeHHOI; 061acTh
OnpeaeaeHNs, MHOKECTBO 3HAYEHMH, CTIOCOOBI
3anaHus, Cy)KeHHe PYHKLUMM, KOMIO3HLMA (ByHKIHIA,
obpatHas dyHKIuS,




Knaccudukaims dyHknmil mo aHanuTHYecKHM
BBIDOKCHHSAM M CBOMCTBAM: LieJble PAMOHAILHbIE,

APOOHO- pallMOHAbHbIE DYHKIHH,
MppalHOHAJIbHbIE QyHKIMH, anrebpauueckue,
TPaHCLEHACHTHBIE (PYHKLMH; MOHOTOHHBIE,
OTPaHMYEHHBIE, YETHBIE H HEYETHbIE (DYHKLIMH,
HEPHOJHYECKHE QYHKIHH.

ITocnenosarenbHOCTH M MX CBOMCTBA: TIOHATHE

MOCIIEI0BATEIbHOCTH, CMOCOOBI 3a1aHuUs, TIPUMEDBI
MOCNIEIOBATENBHOCTEH; MOHOTOHHBIE
nocaenoBaTeIbHOCTH, OrpaHH4YeHHEBIE
NIOCJIEIOBATEIbHOCTH,

Ipenen nocnenoparebHOCTH: ONpeeeHue,

reOMETPUYECKHH CMBICH, CXOasIHecs 1
acxoasuiuecs Nnoc/ieoBaTeIbHOCTH, MX CBOMCTRA.

CrolicTBaCXOIAINMMXCANIOCIE AOBATENLHOCTEN!:
©NMHCTBEHHOCTb MpeJiesia, Npejen
TMOJTIOCIIEN0BATEIbHOCTH, OrPaHHYEHHOCTE
CXOAAIIEHCS MOCIIEN0BATEIBHOCTH, COXpaHEHHE
3HaKa, npejie/ibHBII Nepexos B paBeHCTReE,
TpeNIe/IbHbIH NePeXoa B HePaBEHCTBE, Mpeies
NPOME:KYTOYHOM MOC/IEJ0BATENBLHOCTH, HPEIe
OTPaHWYEHHOM MOCIET0BATENLHOCTH, YHCIIO «e).

Teopemel 0 npeenax nocaen0BaTeNbHOCTEA. Bupl
HEDHQCQ&HEHHOCTBE H HX pacgp_brme: Teopemu (4]

npenene CyMMebl, MPOU3BENEHHA U HaCTHOrO
CXOIAMIMXCA MOCIeN0BaTeIbHOCTEIH;

0 o o
HEOTpEeIeNeHHOCTH BHIA = o 900, 0o, 1%;
6eckoHeYHO Manble 1 6eCKOHEYHO GObILIHe
NOCJIeI0BATE/ILHOCTH, WX CBOMCTRA.

Ipenen dyHkuun:npenen GyHKIMY B KOHEYHOMH

TOUKe, Ha 0ECKOHEYHOCTH, BeCKOHEUHBIE Mpe/EIbl.
Onpenenenus no Ieiine u Kommu, ux
IKBHUBAIEHTHOCTD.

Teopemei 0 npenenax dyuximii. Bumpr
HEOMNpE/IeIEHHOCTEH 1 UX pacKpeITHE: GECKOHEYHO

Mauibie U 6eckoHeuHO Gonbinue (ByHKLIHH, HX
CBOJCTBA; TEOPEMBI O TPEIENE CYMMBI,
MPOU3BEICHHS ¥ YaCTHOTO (hyHKLHMI;
g 0 n0qeo.
HEONpeAeeHHOCTH BH/IA i) 0xo0, 0%, 0V1%;
. sinx
3aMevaresibHble mpemens: lim,_,, = I,

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

HenpepeiBHOCT GyHKIMM B TOUKE: MOHATHE
HEMNPEPBIBHOCTH (DYHKLIMHU B TOYKE, TEOPEMBI O
HENPEpPBIBHBIX QYHKLMUSAX, HENPEPBLIBHOCTH CIIOMKHOM
(pyHKIMH; HETIPEPBIBHOCTb PA3IMUHBIX (yHKLHI;
CBOHCTBA (hyHKUHH, HEMPEPLIBHLIX B TOYKE; TOUKH
PaspbiBa 1 MX KilacCHUKALKs; HCCIIEJOBAHHE
(yHKLMIT Ha HEMPEPBIBHOCTH M MOCTPOCHHE
rpagukos.

CaoticTpa yHKUMIA, HENPEPLIBHBIX HA OTpe3ke:

OrpaHMYEeHHOCTb Ha OTPE3Ke; JOCTHKEHHE BEPXHHUX
(HIKHUX) rpaHuL; OOpaLeHHE B HYJIb; O
NPOMEKYTOYHBIX 3HAYEHUAX; IPHMEHEHNE CBONCTB
IJ1s pellieHHs 3a1a4.

O6patHas dynkums. Teopema cylecTBOBaHUS
06patHoif GyHKIMK: TOHATHE 06paTHMOI byHKIHM,

nousATHe 06paTHOMN (yHKIMH. YeioBus
obpartumoctu pyHkuun. Teopema CYULIECTBOBAHUSA U




HEenpepeIBHOCTH 00paTHOI dyHKIHH.
CyliecTBOBaHHE KOPHS N-0H CTENEeHH U3
HEOTPHULIATEILHOIO YUCTIa; CyLIeCTBOBaHHE H
HETpPEPLIBHOCTL 0OPaTHBIX TPHIOHOMETPHYECKHX
(yHKLHA.

IMoka3zartenbHas, norapudmuueckas, cTeneHHas
GYHKUMH: Onpe/ie/ieHus], NPeeNbl, HEMPEPbIBHOCTD,
rpaduKy, MpEMEHEHHE,

P2

[Tpou3sBoHas
dyHKIHH

IpowussoaHas HyHKIMM: ONPeAeneHHE, BEIBOA

(hopMy IS HAXOXKAEHHUS IPOM3BOIHBIX OCHOBHBIX
(ynxumii (Tabnuua npon3BoaHLIX).

JInddepenunpyempie GyHKIME 1 HX CBOHCTBA:

NoHATHE NU(DEPEHIUPYEMOCTH (GYHKIIMH B TOUKE;
CBA3b MM PepeHIIIPYEMOCTH C CYILECTBOBAHUEM
TIPOH3BOIHOM U HENPEPBIBHOCTHIO. TeopeMbl 0
ubdepeHIpyeMOCTH CyMMBI, TPOH3BENCHHS H
4acTHOro. [TpoH3BOIHAS CNOKHOM DYHKIMH.

IIpousBosnas 0bpatHoii hyHKIMH.
Jlorapumuueckoe nu¢phepeHUHUPOBaHNUE: BHIBO]
(opmyasi 1nst tudpdepenuposanus odpatHoiL
dynxumu; norapudmmyeckoe nuppepeHpoBanue
H €T0 MCINOJb30BAHHE A1 HAXOMOCHHS
TPOHM3BOJHOM MOKA3aTe/IbHO-CTENEHHO (YHKIHH.

H EpeHLHan HKIIHH U €T0 NPpUMEHEHHE:
auddepeHiman GpyHKINH, Ero reOMETPUYECKHiT 1
(usrueckuit cMbich; quddeperman crnoxKHoOiH
(GyHKUHH, HHBAPHAHTHOCTH (POPMBI
muddepennmana, npumenenue auddepenimana B
pHOJIHIKEHHBIX BBIYHCIIEHUSAX.

ITpousBosHsie U authdepeHIManbl BBICIIHX
TOPAJIKOB: ONpEIeNeHHs, CBOHCTBA, HAXOKACHHE,
HapyIIeHHE HHBAPHAHTHOCTH (JOPMbI
auddepeHunana BTOPOro ¥ T. 1. NOPAIKOB.

[lapamerpuyeckoe 3ananue GyHKIMM U HX
anddepeHIMPOBaHKE: TIOHATHE, CYILECTBOBAHHE,

nudhepeHIpoBaHNe; IPOU3BOAHbIE BBICIIHX
TNIOPSA/IKOB MapaMeTPUIECKH 3a1aHHBIX PYHKIHiA.

P3

[Ipumenenne
IIPOM3BOJHOM 115t
HCCIIEIOBAHHS
byHKIHE 1
IIOCTPOEHHS
rpauKoB

Teopemst o cpenneM anddepenumuanbHoro

McuucieHus: Teopembl Oepma, Posis, Jlarpanka,
Komwu, ux reomeTpudeckuii cMbICJ1, HCTIOB30BaHHE
1715 pellleHusl 3a1ad.

Beluncnenue OPENEJIOB € NOMOLIBIO MPOM3BOIHbIX:

npaeuna Jlonurans mis packpbITHS
0 oo
HEONpe IeIeHHOCTe —, —, 0-00, 0Xe0, 0020012

HCCJ'IEQOBH.HHE QEHKQHQ Ha MOHOTOHHOCTBb U

IKCTPEMYMBI. Y CIIOBHE MOCTOAHCTBA (QYHKIHH:
YCJIOBHE MOCTOAHCTBA (DyHKLHH, HEOOXOIUMBIE 1
J0CTaTOYHbIE YCIOBHS MOHOTOHHOCTH (DYHKIMH Ha
MPOMEIKYTKE; HEOOXONMMBIE YCIIOBHS SKCTPEMyMa;
HOCTaTOYHBIE YCIOBHSA IKcTpemyMa (1o T 11
TPOH3BOIHOM); 10Ka3aTeIbCTBO HEPABEHCTB U
TOXAECTB C NOMOLIBLI) MPOH3BOIHOIA.

HccnenoBanue GpyHKUHK HA BRIMYKIOCT.
BOTHYTOCTb M MEPErub: 10CTATOYHBIE YCIOBHS
BBIMYKJIOCTH (BOTHYTOCTH) DYHKIHH Ha
NIPOMEKYTKe; HEOOXOUMBIE YCITOBUS TOUKH
nepern6a; 1OCTATOYHOE YCJIOBHE TOUKH MEPEruoa;
aCHMMTOTRI, OJIHOE UCCIIEIOBAHUE (hYHKLIHH,




HaumeHsiuee u Haubonbliiee 3HaYeHHUS byHKIHH:
MOHATHE, CPaBHEHHE HAMMEHBILIET0 U HAaHBOIBIIEro
3HAYeHHUH QYHKILUU Ha IPOMEIKYTKE ¢ MHHUMYMOM
1 MaKCMMyMOM; HaXOkAeHHe ming ;) f(x),

Max(g p) f(x); 320241 Ha ONTHMH3ALMIO.

II CEMECTP

P4

Heonpenenennsrii
HHTErpas (METOIbI
UHTErPUPOBAHMS)

Ilepeoobpa3sHas W HeonpeTeNeHHbIH HHTErPaT:
TIOHATHE K OCHOBHOE CBOHCTBO NEpBOOGPA3HOI;
HEOTNpEIeIeHHbI HHTErpaJl, €ro CBOHCTBa, NpaBua
BLIYMCIIEHHs], TAOJIMLa HHTErPAJIOB,
HEeMnoCPe/ICTBEHHOE HHTETPUPOBAHHE.

Me'rogx_ﬂ HHTErPUPOBaHHA: HHTCTPHPOBaHHE I10
YacTAM H 3aMeHOH ﬂepCMGHHOﬁ B HEONpPEIEIEHHOM

HHTErpae.

WHTerpupoBanute pannoHaibHBIX byHKUMi:

MHTErPHUPOBAHHE LIEIBIX PALMOHANBHBIX (yHKIHMIA;
pasjioxeHue NpaBWIbHOH pallHoHATEHOH Apo6u Ha
NPOCTEHIINE; METONL HEOTIPEIeJIEHHBIX
KO3((pULHEHTOB; HHTETPUPOBAHHE MPOCTEMIINX
npobeit YeTBIPEX THIOB.

HuTe OBaHHE AllHOHAJIbHBIX HKIIHA:

unterpans Buna [ R(x, Vax + b)dx;
R (x, “Vax +b, Yax +5,.., Vax ¥ b,)dx;

[R (x, nl:::;) dx; [ R(x,Vax? + bx + ¢)dx;

x™(a + bx™)Pdx.

WnHrerprupoBanye TPaHCUEHACHTHBIX )YHKLIMIA:
unTerpansl Buma [ R(sinx, cos x)dx; [ R(tgx)dx:;
J(sinx)™ - (cos x)"dx; [ sin ax - cos fx dx;
YHHUBEpCaJlbHas TPUTOHOMETPHYECKas MOACTAHOBKA.

BS

OnpeneneHusii
HHTErpa, ero
CBOMCTBA U
BBIYHCIIEHHE

OnpenenexHblH HHTEPAT: 3a1a4H, NPUBOIALINE K
TIOHATHIO; MOHATHE OTIPe/IeIEHHOr0 HHTErpana,
F€OMETPHUECKHI CMBICIT; YCIOBHS CYIIECTBOBAHHS,
CBOHCTBA ONpe/Ie/ICHHOTO HHTErpaJia.

Buiunciienne onpeeneHHoro HHTerpana;: MHTErpa
C NEPEMEHHbIM BEPXHHMM TIPEIENIOM, €0 CBOHCTBA;
(opmyna Heiotona-JleitGuuua; 3aMmena nepeMeHHol
H MHTETPHPOBAHHME I10 YACTAM B ONpPEEIEHHOM
HHTErpaie.

HecoGcTBeHHbIe HHTErpaIbL: HHTErPATHI C
OecKOHEeUHBIMHU TpeieNIaMH HHTErPUPOBAHILS;
MHTErPaibl OT HEOTPAHWYEHHBIX BYHKIHIA, HX
BBIUHCTIEHHE.

P6

IIpunoxenus
OIIPEJETICHHOTO
UHTEerpaia

Beruucienue miomanei niockux Guryp: noHsTue
KBaIpHPYEMOCTH QUTryphI; yCa0BHS
KBAJIpHPYEMOCTH; BbIYHCIEHHE MUIOMANH QUIyphI B
AeKapTOBBIX U MOJSPHBIX KOOPAHHATAX.

Beruncnenue obsema Terna: noHsTHe KyOGHpyeMocTH
Tena; ycloBus KyOHpYeMOCTH; BelUHCIIeHHEe 06bemMa
TeJla 10 MIOLAAIM NapaelbHBIX CeYeHMUi;
BbIYHCIIEHHE 00bEMA Tela BpaIlEHHS.

BbIuKC/ICHHE LTMHBI IYTH KPUBOIL: IOHATHE

CNPAMIISIEMOCTH JIyTH; BBIYHCIIEHUEATHHBI 1yTH B
JEKapTOBBIX U MOJISIPHBIX KOOPAMHATAX.

BeluKcieHue miomanu MOBEPXHOCTH BpPAIlEHHUA:
MOHATHE MUIOLIAOH MOBEPXHOCTH BpalleHHA,
BBIYHCJICHHETUIOWIAAH B NIEKAPTOBLIX H NOJSAPHBIX




KOOpAHHAaTax.

DusHYECKHE NPUIIOKEHHS ONPENENEHHOr0
HHTErpaja: BEIYHUCIEHHE CTATHIECKHX MOMEHTOB
AYT ¥ MIACTHHOK; BBIYHC/IEHHE KOOPAHHAT LIEHTpa
Macc Iyr 1 MIIACTHHOK; BbIYUCIEHHE PaboThI
NePEMEHHOM CHIIBI; BEIYMCIIEHHE IABEHHA Ha
MOBEPXHOCTb.

P7

YucnoBsle psambr

Yucnosble psibl: MOHATHE YHCIOBOTO PAna, #-A
HacTHYHas CyMMa psaia, CyMMa paja; CXOIHMOCTE U
pacxoaMMOCTh psijia; He0OXOIUMOE YCIOBHE
CXOIMMOCTH pAJia; YMHOKEHHE PAla Ha YHCIIO;
CJIOKEHHE PALOB; CXONMMOCTE PAZa M €ro OCTaTKa.
I"eomerpuuecknii psia. [apMoHndeckuii psn.

JlocTaTounble NpU3HAKH CXOAMMOCTH DSIOB C
NOJIOKHUTENbHBIMU YIEHAMH: KPUTEPHIA CXOAUMOCTH
PAaa € NONOKHUTENbHBIMY YieHaMu. [Ipu3HaKu:
cpaBHeHus, [lannambepa, panuKaibHblil npu3HaK
Koy, unrerpansublii npussak Maknopena-Kommu.

PIbI ¢ MPOM3BOEHBIMHY YiEeHAMH:

3HAKOMNEePEMEHHBIE PAIbI, 3HAKOUEPEAYIOIHECS
panbl; npusHak JlelGHuua s cxoguMocTu
3HaKOYepenyIOWErocs paaa; J0CTaATOYHOE YCIOBHEe
CXOIMMOCTH 3HAKOTIEPEMEHHOTO psifa; abcomoTHas
U YCTIOBHAS CXOJUMOCTH PSIIOB.

CaoiicTBa a0COIOTHO U YCIOBHO CXOASIIUXCS

PAOOB: rPYNMHPOBKA YJIEHOB B pane; nepectaHoOBKa
YJIEHOB B psAlie, YMHOMKEHHE paOos.

P8

OyHKIHOHATBHEIE
PABI B UX
NIPHMEHEHHE

CD!HKQ HOHANIbHbIE TIOCNIEA0BATEIbHOCTH: [TOHATHE;

TOYKA CXOMUMOCTH; 06/1aCTh CXOAHMOCTH;
PaBHOMEpPHaA CXOMMOCTB; CBOMCTBA PABHOMEPHO
CXOIAWHXCA PYHKIHOHATIBHBIX
NIOCNIENOBATENbHOCTEA.

(DEHKQHOH&IEBHBIG PAOLL: MOHATHE, TOUKa

CXOJMMOCTH; 06NIaCTh CXOAUMOCTH; a6COMOTHAs
CXOHMMOCTb; paBHOMEpHas CXOAHUMOCTb; CBONCTBA
PaBHOMEPHO CXOAALIMXCA ()YHKLIMOHAIBHBIX PSIOB.

CreneHnHele psibl: MOHATHE; Teopema AGelisi; B
00/1aCTH CXOXMMOCTH; CBOICTBA CTENEHHBIX PS/IOB 1
X MCTIONb30BaHKE /15 HAXOXKICHHS CyMM PAJIOB.

Dopwmyia Teiinopa u ee npuMeHeH#e: dopmyna
Teiinopa s MHOrousIeHa; Gopmyna Teiinopa mns
NPOU3BOJLHON (PYHKIIHE C JOTIOIHUTETLHBIM
4JICHOM B O1IHOH 13 opm; hopMyIbl Maknopena
s Gynkumit: e*, sinx, cosx, In(1 + x), (1 + )%
npuMeHenue Gopmynst Teinopa ans
NpUOJIHKEHHBIX BBIYHCIIEHUI.

Pasnoxenue GyHkimii B creneHnbIe paibl: MOHSATHE;
COMHCTBEHHOCTh pasnoxeHus; paa Teiinopa,

ko3 duumentsl Telopa; Heo6xoaMMOE YCIOBHE
pasnokuMocTy QyHKLMH B psia Teiinopa; KpHuTepuii
pasnoxuMocT GpyHkuuH B psaa Teiinopa;
pasnoxeHue B pan Maknopena dynkumii: e*, sin x,
cosx, In(1 + x), (1 + x)*. KocBeHHble npuems u
METO/bI Pas/ioKeH s (PYHKLIMIA B CTENEHHBIE PAbI.

I[IprimMeHenue panoB Teiiiopa(cTeneHHbIx

PAIOB):NMpUGIMKEHHOE BEIYHCIEHHE 3HAYESHHIT
(yHKLMH, OTIpeIeICHHBIX HHTETPAJIOB, YHCEN «e»
«7», norapu(mMos.

III CEMECTP
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Juddepennuansaoe
HCYHCIICHHE
(GyHKIHMI MHOTHX
MepEMEHHBIX

Metpuueckue IIPOCTPaHCTRa: TOHATHE
METPHYECKOro NMPOCTPaHCTBa,; IpUMEDBI
METPHIECKHX TPOCTPaHCTB; npefen

NOCIEN0BATENbHOCTH  TOYEK B METPHYECKHX
MPOCTPAHCTBAX; CXOAHMOCTL B MpPOCTpaHCTBax R™
HCq;p). OTKpBITBIE M 3aMKHYTBIE MHOXECTBA B
METPHYECKHX NpOCTPpaHCTBAX: BHOBI TOYEK B
METPUYECKHX  MNPOCTPAHCTBAX;  OTKPHITHIE U
3aMKHYTblE MHOXKECTBA M MX CBOMCTBA; 3aMbIKaHHE
MHOXKECTBA, TpaHHL@a MHOXecTBa. HenmpepeiBHbie
OTOOpaXeHUs METPHYECKHX NPOCTPAHCTB:Mpesen
OTOOpaXeHUs; HEMpEpBIBHOCTh OTOGpaXeHHs B
TOYKE H Ha MHOXECTBE; CBONHCTBA HEMpPEPBLIBHBIX
oTobpaseHHii B TOUKE; HETPEPLIBHOCTh
KOMINO3HLKH 0ToOpaxeHuit. CoiicTBa (yHKuMil Ha
CBASHBIX H KOMMNAKTHBIX MHOXECTBAX: MOHATHE
CBASHOCTH W  KOMNAKTHOCTH  MHOXKECTE B
METPH1ECKHX TMPOCTPAHCTBaX; CBOHCTBA (yHKIMH,
HENPEPBIBHBIX HA  CBA3HBIX M KOMMAKTHBIX
MHO)KECTBaX.

JelicTBUTENLHEIE (YHKIIHW HECKOIBKUX

JCHCTBHUTENLHBIX MIEPEMEHHbIX: MOHATHE; 06/1aCTh
OMpeNeaeHHs U MHOXECTBO 3HAUYEHHUI; CITOCOOKI
3a1aHus; rpaduyeckoe n3o6pakenne GyHKIMM ABYX
TNIEPEMEHHBIX; IMHHH YPOBHS; MOBEPXHOCTH YPOBHS.

[Ipejien v HeNPepPBIBHOCTL QYHKIMH HECKOILKHX
TIEPEMEHHBIX: ONPE/IEIICHUS; TeOMETPHYECKHMIA
CMBICJI; CBOWCTBA ()yHKIIHi1, HEIPEPBIBHBIX B TOUKE;,
CBOMCTBA (YHKLMIi, HEPEPLIBHBIX HA 3aMKHYThIX
OrpaHHYEHHBIX 00acTAX.

HQDEPEeHIHpYeMOCTs U aubdepeHunan byHKIMu
HECKOJIbKHMX [IEPEMEHHBIX: YACTHBIE POU3BOJIHbIE,
HE00XO0/IUMBIE H IOCTATOYHbIE YCIOBHS
nuddeperumpyemoctr; muddepenuna, ero
FeOMETPUYECKHUI CMBICH 11 QYHKLMH ABYX
TIEPEMEHHBIX.

Juddepenunpopanne cnoxHoil dyHKIHH:

Au(ppepeHIMpoBaHHE CIOKHON DyHKIMK;
HHBApHAHTHOCTH (popmel auddepenuuana;
npuMeHeHre auddepeHurana B npubIHKeHHBIX
BBIYHCIICHHUSIX.

[IpousBoaHbIE U nuddepeHmane! BeICIIHX

NOPANIKOB: MOHATHS; 0003Ha4YEHKs; CHMBOJIMYECKAS
3anuce auddepenumana moboro nopska;
HapylieHHe HHBAPUAHTHOCTH (OPMBI

AU (epeHIHATIOB BEICIINX NOPSIKOB.

Dopmyia Teitnopa wis GpyHknmu ABYX

HNEPEMEHHEIX: BBIBOJ U MPHMEHEHHUS.

HesBHble dhyHKIMK U HX muddepenrpopanme:

MOHATHE; YCIOBHA CYLIECTBOBAHHS,
nuddepeHumpoBarie HeSBHBIX bYHKLMI 0HOMH 1
HECKOJIbKHX MEPEMEHHBIX.,

Ilpou3Boanas no HaMpaBJIEHHIO: MOHATHE;

CYLLECTBOBaHHE; CBA3b C rPAJIHEHTOM; KacaTelbHas
TIIOCKOCTb M HOpPMaJlb K [IOBEPXHOCTH.

OKCTPeMYMbI (OYHKIIMI HECKOJILKHX ITePeMEHHbIX:
IMOHATHE, HeOGXOHWHE YCIIOBHA; 0OCTATOYHEIE
YCJIOBMSI; MPABUIIO OTBICKAHHSA 3KCTPEMYMa.

YcnoBHEIE 3KC TPEMYMBI: IOHATHE, YCIOBHUSA

CYILIECTBOBAHUA; CHOCOOBI OTBICKAHHS.

Haunmenbuiee u Haubosbmiee 3Haue s byHKIHY B

11




obnacru: NMOHATHE, CpaBHEHHE C MaKCHMYMOM H
MHHUMYMOM; HaxoXIeHHEe; 3a1a4 Ha
ONTHMH3ALHIO.

P10

UnTerpaisHoe
HCYHUCIICHHE
(byHKIUN MEOrUX
TIepeMEHHBIX

JlBOiiHO# UHTErpaN: NoHATHE; CBOJCTBa;

BBIYHCJIEHHE, YCJI0BHA CYLIECTBOBAHMA.

3ameHa nepeMeHHBIX B IBOHHOM MHTErpae:
oToGpaxeHue obnacTeil; KpUBONHHeHHbIE
KOOPIHHATbI; 3aMeHa NEPEMEHHBIX B JBOHHOM
UHTErpase; MBOUHOI HHTErpall B MOJAPHBIX
KOOpIMHATaXx.

anﬂO}KcHHR JIBOHHOTIO HHTErpaia: BbIYUCIICHHE

TI0IANK TOCKOH GUrypel; 06beMa Tea; Iomanu
TIOBEPXHOCTH; MacChl MIACTHHKH; CTaTHYECKHX
MOMEHTOB IUTACTHHKH; KOOpOHHAT LEHTpa Macc
MIACTHHKH; MOMEHTOB HHEPIIMHU IUTACTHHKH.

Tpo#iHoii HHTErpa ¥ ero MpHMeHEeHHE! TIOHATHE;
CBOWCTBA; YCIIOBHS CYIIECTBOBAHMS; BBIYHCIIEHHUE;
BLIYHCIIEHHE 00BEMa TeNa; MacChl Tea; KOOpAWHAT
LIEHTPA Macc TeJa; CTaTHYECKHUX MOMEHTOB H
MOMEHTOB HHEPLHH Tena.

Kpusonuneiinpie nuTerpans I pona (mo miuxe
OyTH): IOHATHE; CBOHCTBA; YCIOBHA
CYLIECTBOBaHMA, BEIYUCIIEHHE; BEIYHCIICHUE JUTHHEL
RYTH, MacChl IyTd; CTATHYECKUX MOMEHTOR JTyry;
KOOpAMHAT LIeHTPa MAacc Nyri; MOMEHTOB HHEPLIUH

AYTH.

Kpusonuneiinsie unterpansi [ pona (1o

KOOpAMHATaM): NIOHATHE; CBOMCTBA; YCIOBHS
CYLIECTBOBAHMS; BEIYHC/IEHHE; BEIYHCIICHHE paboTh
MIOCKOTO CHJIOBOTO nouis; hopmyna ['puna;
BBIYHCIICHHE IIOLIA/IH MI0CKOM UrypBI.

He3aBHCHMOCTb KPHBONMHEHHOTO HHTErpaa OT
DOpPMbI MYTH HHTErPHPOBAHMS: MOHATHE, YCJIOBHA
HE3aBUCUMOCTH; BOCCTAHOBJICHHE (DYHKLIHH T10 €e
nonHoMy nuddepeHumany; ananor popmy:ib
Hbtotona-JlelibHuua 1is kpUBONHMHENHHOTO
HHTerpania.

IV CEMECTP
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WnTerpainsr no
MOBEPXHOCTH

IloepxHocTHBIE MHTErpas! | pona (o TUTOIIAH
HOBEPXHOCTH): OTIPEAIENIEHHE; CYIIECTBOBAHHUE,
BBIYHCIIEHHE.

Ipuioenns noBepXHOCTHBIX HHTErpaioBl poja:
BBIMHCJICHHE MIOIAH IOBEPXHOCTH; BHIYHCIIEHHE
MacChl MOBEPXHOCTH; BEIYUCIIEHHE CTATHIECKUX
MOMEHTOB ¥ KOOPIMHAT LIEHTPAa MACC MOBEPXHOCTH;
BbIMHCJIEHHE MOMEHTOB MHEPLIUH TIOBEPXHOCTH;
BbIYUCIIEHNE CHIIbI IPHTAKEHUS MATEPHATLHOMH
TOYKH MaTe€pHaIbHON NOBEPXHOCTHIO.

I[losepxHoCTHBIE MHTerpans |1 poxa (1o
KOOpIWHATAM): OTIPENIEJICHHE; CYLIECTBOBAHHE;
BBIYHCIICHHE; CBA3b C IOBEPXHOCTHBIMH

HHTerpanami I poaa.

Dopmyna CTOKCa U ee IPUMEHEHHS: BBIBOL;

YCIIOBHA HE3aBHCHUMOCTH KPHBOJIHHEHHOIO
HHTErpala OT myTH HHTETPHPOBaHUA B

TIPOCTPAHCTRE.

®opmysia OCTPOrpajickoro u ee mpuMeHeHwe:
BbIBOX (hopmyJibl OcTporpaznckoro-Taycca;

BBIYHCIICHHE 00beMa TeNa ¢ OMOLLLIO HHTErpaa no
€ro NOBEPXHOCTH.

P12

OIIEMEHTBI TEOPHHU

CKa.TIH[I_)HOE [OJIE H €ro XapaKTePHCTUKH: MOHATHE,
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TIoJIs

TIPOM3BO/IHAA TOJIS 110 HAMPABNEHHUIO; IPaUeHT
NOJIsi U €ro CBS3b ¢ MPOH3BOIHOM M0 HATPABJIEHHIO;
JIMHUHU U TIOBEPXHOCTH YPOBHS CKAISPHOrO MOJIA.

BcKTODHbIC MoJA 1 UX XapaKTEPUCTHKH: TMOHATHE,
NpHMEPBHI; BEKTOPHBIC JIHHHUH, AHBEPreHLHA; TOTOK
MOJIA Yepe3 NMOBEPXHOCTh; POTOP; LIUPKYJISLIHSL,
CBOiicTBa COJIEHOHMIANTBHBIX M MOTEHIHATIBHBIX
BEKTOPHBIX MOJEH.

P13

HecobctBenunie
HHTErpaibl 1
UHTETPAIbI,
3aBHCAILNNE OT
napameTpa

HecoOcTBenHbIe HHTErpaib! ¢ GeckOHEYHbIMH

MpefeaaMi HHTErPHPOBAHHS: onpeneneHue,

reoMeTpUYecKas HHTEPIPETALUS, CBOHCTBA,
CXOAMMOCTb, BbIYHCIIEHHE; IPUMEHEHME.

HecoOcTReHHbIE HHTErpaIbl OT HEOrPAaHHYEHHBIX
QYHKIWIL: onpeenenye, reoMeTpUYecKas
MHTEeprpeTanys, CBOHCTBA, CXOIMMOCTb,
BBIYHCIIEHHE; PHMEHEHHE.

HHurerpansl, 3aBucsinye ot napamerpa:

COOCTBEHHBIE HHTETPAIIBI, 3aBUCAILME OT NapaMeTpa;
HECOOCTBEHHbIE HHTErPaJIbl, 3aBHCALIHE OT
napaMmeTpa, NpuMeHeHHe HHTETPAJIOB, 3aBUCALLIMX OT
napameTpa; 3WJIepoBbl HHTErPaIbL.

P14

Psner @ypre

Panbi @ypee: 0pTOroHabHbIe CHCTEMbI (yHKIHIA;
pan Pypee; paBHOMEpPHAsA CXOAUMOCTh;
MHMHHUMAaIbHOE CBOHCTBO YaCTHBIX CYMM pszia
®ypee; HepaBeHcTBO Beccens.

Tpuronomerpuyeckue psaasl Oyphbe: N0CTATOYHbIE

YCJIOBHA Pa3IOKUMOCTH (PYHKIMH B
TpUroHoMeTpuueckuii psajg @ypee; cCXOAMMOCTD B
cpenHeM; paseHcTBo [Tapcesais.

HUurerpan ®Pypee: unterpan ®ypee u

npeobpazoBanue Dypre.

4.3. Conep:xaHue NpaKTHYECKHX 3aHATHIA:

Hudp
paszuena,
TEMBI
THCLIUTTMHE]

HaumeHnopanue
paszena, TeMbl
JHCLHITIIHHEIL

HaumeHnoBanue u coneprxanue
NPaKTHYECKOT03aHSATHs

Tpynoemkocts,
Yackl

I CEMECTP
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MuoxecTBa,
byHKIHH,
IIpe/IeibI,
HETIPEPBLIBHOCTH

MHokecTBa u OTEpaly Hall HUMH: MOHATHE MHOXKECTBa,

JJIEMEHTa MHOXECTBa, 0003HauYEHHUS, CIOCO0b! 3a1aHMUs
MHOXECTB, KOHEUHbIe H OECKOHEYHBIE MHOKECTBA,
Onepalny HaJl MHOKECTBAMH, BKJIIOYEHHUE, PABEHCTBO
MHOXKECTB; IPUMEHEHHE K PEIEHHIO 3a/aY.

MHOX)eCTBO NIelicTBUTENBHBIX YHCE: PALHOHATBHbIE
HHUCNIA, WX CBOMCTBA; PacLlMpeHHe MHOMKECTBA
PalHOHANILHBIE YHCET; HPPALUOHAIbHBIE YHCIIA;
u300pakeHue YKMCeN Ha NpAMOH; H3obpakeHHe
NECATHYHBIMH APOOAMH; aKCHOMATHKA MHOXECTBA
HEACTBUTENbHBIX YHCE.

OrpaHWYeHHbIe i HEOrPAHUYEHHBIE MHOXKECTBA,
HQOME)K!TKHZ OrpaHHYCHHOCTh MHOJKECTBA CHH3Y,
CBEPXY; OrpaHHYEHHOCTh; MPAHHIIL], HX XapPAKTEePHUCTHKH;
MPOMEKYTKHM Ha MPAMOMH; OKPECTHOCTH TOUEK Ha MPAMOM.

Monynb 1eCTBUTENRHOTO YHCIA W ero CBOHCTBA:

TIOHSATHE, TEOMETPHYECKHIH CMBICIT; PACCTOSHHE MEKTY

TOYKaMHU Ha NPsIMOii; CBOHCTBA MO/IyJIsi; NPUMEHEHHE 1T
CIIEHHs YpAaBHEHHH U HEPAaBEHCTB.




HelcTBUTENIbHAS dyHKUMS neicTBUTENBHOI MEPEMEHHOH:

COOTBETCTBHE MEX 1y MHOKECTBAMH; 0TOOPaKeHHE
MHOKECTB; (yHKIIHA; YUCIOBas (yHKLHA;
AeACTBATENbHAS (DYHKLHS AeiICTBUTEIBHOM NEPEMEHHOM;
00/1acTb ONpeneIeH s, MHOXKECTBO 3Ha4YeHHMIA; CyXeHHe
ynxumum; obpatnas QyHKUMS; KOMIO3HLHUA dyHKLWiA;
onepaiyy Haa GyHKUMAMH; NPEMepBI PyHKIMIA; Croco6bI
3afaHus.

ObnacTe ONpENEeNeHHs W MHOKECTBO 3HAYEHHH QYHKHHHI

MOHATHSA; 00JIaCTH ONpe/IeNeHHsi i MHOKECTBA 3HAYeHU
OCHOBHBIX (DYHKIWMIT; HaX0xkAeHHe 06acTeil OTIpeNIENIeHUST
¥ MHOXECTB 3HaUeHUH Pa3NU4HbIX GyHKUMH, B TOM YuCle
A1 CYMMBI, IPOU3BEAEHUA H YaCTHOTO (hyHKIHIA; s
KOMIO3HIHUH (YHKLIHH,

Knaccudukanns dyHKIuMii Mo aHanuTHIeckum
BBID2KEHHAM M CBOMCTBAM: LIeJIbIe pallMOHANbHEIE,

ApOoGHO-paLHOHaNbHbIE ()YHKLMA; MPPALIHOHAbHBIE
$yHxumy; anrebpaneckue dyHKIUH; TPaHCLIEHAEHTHEIE
YHKLMH; MOHOTOHHBIE (YHKLIH; OrpaHHYEHHbIE
(yHKIMY; YeTHBIE U HeUeTHBIEe (YHKLHH, NEPHOHIECKHE
(GyHKIMY; NPUMEHEHHE CBOHCTB GYHKUMIE 15 peieHus
3a1a4 4 NOCTPOCHUs rpaMKOB.

IMocnenoBare1bHOCTH 1 MX CBOMCTBA: NOHATHE; CIIOCOODI

3a/laHus; apumeTHIeckas U reoMeTpuyeckas

TIPOIPECCHH; MOHOTOHHBIE NOCIEN0BATEIbHOCTH;

OrpaHHYEHHBIE M0CIIEI0BATEbHOCTH; NPHMEHEHHE K
€ILEHHIO 3a/1a4.

IIpesen nocneoBaTeNbHOCTH: OKPECTHOCTH KOHEYHOI
TOYKH 1 OECKOHEYHOCTE; Mpee/bHAs TOYKA MHOKECTBA:
KOHEYHBIH Mpe/ien Ioce10BaTeNbHOCTH; 6ECKOHEYHbIi
npefes; reOMETPHYECKHH CMBICIT; CXOAIIHECS U
pacxozsiuecs nocie0BaTeNbHOCTH.

CBOHCTBACXOASIIMXCS MOCTeA0BATE LHOCTEI:

C€IAHHCTBEHHOCTh npejaena; orpaHH4YeHHOCTE CXOIsIIeHCs
TI0C/IEN0BATENILHOCTH; MPeAelT NOANOoc/e10BaATEILHOCTH;
COXpaHeHHe 3HaKa npenenoM M YyaeHamu
TI0C/IE10BATENIBHOCTH; NPE/IbHBIH NEPEX0/] B PABEHCTBE;
MpEENbHbIH Nepexo/l B HEPaBEHCTBE; Mpesies
TIPOMEXYTOHHOIH MOC/IE10BATENLHOCTH; Mpe/eN
MOHOTOHHOM MOCJIEN0BATENLHOCTH; YHCIIO (e,
HMEHEHHE CBOMCTB K pelIeHHIO 3a/1aY.

TeopeMei 0 npenenax nocle0BaTeNLHOCTEIL.
HeonpenieneHHOCTH 1 MX packpeITHE: OHATHE H MNpUMEDEI
6eCKOHeUHO MaJIbIX M 6eCKOHEUHO GOJTbIIHX
TI0C/ICI0BATENBLHOCTEH; MX CBONCTBA; TEOPEMBI O Tpefiee
CYMMBI, IPOU3BEAECHHA U YACTHOTO MOCIEA0BATENLHOCTEI;

0 o 5
HEONPEeIEeHHOCTH BUIa 7 = O, 0xe0, 1% 1 ux

PACKpBITHE.

llpenen dbyHkumy B TOUKE U Ha 0€CKOHEYHOCTH: IOHATHS;
onpenenenus no I'eitne u Kown, ux 3KBHBAJIEHTHOCTh;
F€OMETPHUECKUI CMBICIT; Pa3IHYHBIE MPECTaBIEHHS
npeziena GpyHKUHH B TOYKE H Ha GECKOHEYHOCTH;
TI0CTpOeHHUE rpaduka (yHKLUHH; aCUMNITOTBI; CBOHCTBA
(yHKUMI, MMeIOMMX Npenen B TouKe.

Teopemsl 0 npenenax dyHKuMiA. Buspl

HEOmpeNeNeHHOCTe! W UX PacKpBITHE: GECKOHEYHO Manbie
1 becKoHeuHo GonbLIke ByHKIHH, UX CBOHCTBA; TEOPEMBI
0 Mpeaeiax CyMMBI, MPOU3BEEHHA M YaCTHOTO (DYHKLHMIL;
CpaBHeHHe GECKOHEYHO MAJIbIX H GECKOHEYHO GOMbIIHX
(yHKUMIT; SKBUBANEHTHOCTL GECKOHEYHO MATIBIX
(byHKUMit; BUBI HEONIpeneneHHOCTel 1 HX PacKphITHE.
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7 sinx
3ameuaresbHele npegesst:lim, o s 1 v cnencreus u3

1
Hero; lim,_,(1 + x)* = e u cneacTBus U3 Hero;
NPHUMEHEHUE ISl PacKPbITHA HEONPENEIEHHOCTEIA.

SaknrounTenbHoe 3aHaTHe no Teme «IIpenens

IIOCIEN0OBATENbHOCTEH H @y HKIIAH : NOBTOPEHHUE TEOPHH H

elIeHHE 3aa4 1o Bcell TeMe.

PYBEIX 1. KonTponsHas pabotaNel no teme «IIpenens

HocnenoBaTebHOCTeH U QYHKLMIEY: 3anaHus Ha

BbIYHCIIEHUE MPE/EIIOB MOCIENOBATeNbHOCTEN U DYHKIMIL,

HenpepbiBHOCTD (DYHKLHY B TOYKE: pa3nHuHbIE
OMNpe/ieNIeHHsl HENPEPBIBHOCTH (DYHKIMH B TOYKE, MX
HCMOJIb30BAHKUE [UIS PELICHHS 3a/1a4; TEOPEMBI O
HETIPEpPBIBHBIX (DYHKLHAX; HENPEPLIBHOCTH OCHOBHbIX
(yHKumit; cBOlCTBA (yHKUMH, HEMPEPBIBHEIX B TOUKE.

Toukn paspeiBa 1 MX KIaccUbUKaLuMs, cclieJoBaHIE
(yHKIMI Ha HeNPEePBIBHOCTh:KIaCCU(UKATINS TOYEK
pa3pbiBa (yHKLHH; HCCIIenoBanKe QyHKLHH Ha
HEMpepBIBHOCTh ¥ MOCTPOEHHE rPaHKOB (yHKIIMIA,

CaoticTBa yHKLIMH, HENPEPLIBHBIX HA OTpE3Ke:

OrpaHHYEHHOCTh; JOCTHIKEHHE TOYHBIX TPAHHIL;
obpallieHHe B HyJib; O POMEKYTOUYHBIX 3HAYCHUSX,,
NPHMEHEHHE CBOMCTB ISl peLleHHs 3a/1a4.,

OGparHas ¢ynkums. Teopema cymiecTBoBanus 06paTHOI
bynkumn: obpatiuman GyHKLKA, YCIOBHA 06PATHMOCTH:
oOpaTHas dyHKIHs, TEOpEMA CYLIECTBOBAHHS H
HEeMpEPBIBHOCTH 00paTHOI QYHKLMK; CYLIECTBOBAHHE
KOpHA n-oi CTeneH!u U3 HEOTPHLIATEJIBHOI'O YHUCIIA,
CYLIECTBOBAHHE H HEMPEPBIBHOCTH oﬁpaTme
TPUTOHOMETPHYECKUX (PyHKIIMIA.

Hoxa:sa’renbuaa, HOF&EHQMH‘!ECK&H, CTErNEHHas !I!!HKQHHZ

CTEMEHb C HATYPAJIBHBIM M LIETBIM NMOKAa3aTejieM, HX
CBOWCTBA, CTeNEHHaA (yHKLHA C HATYPAIbHBIM H LIEJIbIM
TI0Ka3aTeseM; CTeNeHb U CTereHHast PYHKLHSA ¢
PalLMOHAJIEHBIM NOKA3aTesIeM; CTENEHb C
HppalHOHAJIIBHBIM IMOKa3aTesIeM; MoKa3aTebHas Cl)yHKIlHﬂ;
norapudmudeckas QyHKLMS; cTeneHHas GyHKIus ¢
JOOBIM JIeHCTBHTE bHBIM MOKA3aTENEM.

P2

IpoussoaHas
bynKuMHT

Beiuncnenyie mponsBoaHOM GYHKIMK M0 ONpeeseHHIo:

OnpeJie/IeHHe TPOU3BOHOM DYHKIIMH B TOYKE; ATOPHTM

HaX0KIEHHUA TPOU3BOJIHOI M0 OTIpe/IE/IEHHUIO;

OIHOCTOPOHHUE TIPOM3BOIHBIE H MX CBSI3b C MPOH3BOIHOM
HKLIHH B TOYKE.

[nddepernnposanne bynkumii: nudpepertupyeMocTh

(hYHKLMH B TOYKE U €€ CBA3b C CYLIECTBOBAHHEM
MPOU3BOAHOM; TabNMLIa MPOU3BOAHBIX; TEOPEMBI O

b bepeHIMPOBAHIN CyMMBI, IPOU3BEICHHS H YaCTHOTO;
NPOM3BOJHAS COKHOM DYHKIIHH,

Jlnddepennnposanue o6patHoit dyHKmy.
Jlorapugpmueckoe arddepenurpoBanye: Hax0KIEHNHE

TIPOM3BOJIHOM 00paTHO# BYHKUMH; MeTOX
Jorapupmudeckoro auddepeHIUpoOBaHNs H ero
NPHUMEHEHHE 1 HAXO0XKICHHSA l'IpOH3BOJlH0ﬁ
NOKa3aTeNbHO-CTENEHHOMH (hyHKUMH.

ITprMeHeHHe NpoM3BOMIHOI K PEMICHHIO TEOMETPHYECKHUX

¥ (U3HYECKUX 3a1a4:reOMeTpHUECK il i H3HIecKuit
CMBICII I‘IpOHBBO,I[HOI':I H HX NMPHMEHEHHE 1718 pelleHUs
3ajad.

Huddepenunan GyHKIMH U ero IpHMeHEHHE:

onpeJieieHHe; reOMETPHYECKUiT H QU3HIeCcKuii CMBICT;

nudepeHLman croKHOM PYHKIHH H HHBAPHAHTHOCTb
opMbl An¢depenumana; npuMereHueupbepeniHana B
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NPUOJIMKEHHBIX BEIYHCIIEHHAX.

HQOH?.BO,‘},HL[C H QHQQEEEHQHML[ BBICIIHX MOPANKOB.

OMpe/Ie/ieHAe; CBOMCTBA; HAXOKICHHE; HapyIIEeHHe
MHBapUAHTHOCTH (OPMbI Y AU (PEPEHIIMANOB BEICIIUX
TIOPALKOB.

INapameTpuyeckoe 3afaHKe OYHKLHI 1 HX

QH@_@CEQH LHAPOBAHUE: OTIPEACNEHHE, CYLLIECTBOBAHHE,

MPHUMEPEI, MPOHU3BO/HBIE | U BBICIIHMX MOPAAKOB
NapamMeTpUYECKH 3aJaHHBIX (GYHKIHI.

PYBEXK 2. KourponbHas pa6ota 1o TemeNe2
«Jluddeperuuposanue GyHKIHiNY: HAXOKICHHE

NpOU3BOAHBIX H H(depeHuanos hyHKuuii, Tabnuma
TIPOM3BOJHBIX.

P3

ITpumenenue
MPOHU3BOIHOH AJig
HCCIIe I0OBaHHS
yHKuRii K
NOCTPOEHHS
rpagukos

Teopemsl o cpenrem anddepeHUNATLHOTO HCYHUCIIEHHA:
TeopeMbl Depma, Pomns, Jlarpamka u Komm u ux
NIPUMEHEHHE JUIsl I0Ka3aTe/IbCTBa HEPABEHCTB M pelleH s
3ajad.

Beiunciienne npesiesio ¢ NoMOUIBIO IPOU3BOIHBIX:
npaBuia JIonuTans juis pacKpeITHS HEONPEIeNEHHOCTEH U
UX PUMEHEHNe [Is PEIleHHUs 3aay.

HCCHEQOB&HHG d}yHKl_II-‘Ii:I Ha MOHOTOHHOCTE H

3KCTPEMYMBI: YCIIOBHE MOCTOSHCTBA (PYHKLMH Ha
NPOMEXYTKe, J0Ka3aTeIbCTBO TOXKIAECTB; YCIOBHE
MOHOTOHHOCTH (DYHKLIMM Ha MPOMEKYTKE, T0KA3aTEIbCTBO
HEPaBEHCTB; HEOOXOAMMBIE YCIIOBHUSA IKCTPEMYMa
(yHKumMM; HOCTATOUHBIE yCNOBHS SKCTPeMyMa (110 3HaKy
Iu I1 npousBoaHO#).

Hccnenosanve GpyHKUMiT Ha BHIMYKIOCTh, BOTHYTOCTb H
neperu6: 10CTaTOuHbIe YCIOBHS BHIMYKIOCTH
MBOTHYTOCTH(YHKLIMH Ha MPOMEXKYTKE; HEOOXOIHUMbIE
YCJIOBHSl TOUKH Neperuba; JoCTaToOuHbIE YCIOBHSA TOUKH
nepern6a rpaduka gyHkurn. O61mas cxema Heciea0BaHus
(yHkuMy 1 nocTpoeHune rpaduka dyHKIUH.

Haumensiuee u HanGonbiee 3nauenns byHKUMKM Ha
IIPOMEXYTKE: NMOHATHS; CPABHEHHE C MHHUMYMOM H
MaKCHMyMOM (YHKLIMH, HAXOXKAEHHE, MPUMEHEHHUE K
PeLIeHHIO 3KCTPEMAalIbHBIX 3a/a4 (3a1a4 Ha
ONTUMH3ALIMIO).

PYBEX 3. camocTostensHas pa6oTa Ha OpUMEHEHHS
POM3BOJIHON K PEINEeHMIO 3a/1ay.

II CEMECTP

P4

Heomnpenenennsiit
HHTErpan (MeToasl
HHTErpHPOBAHKSA)

HeonpeenenHblit nuTerpa: Tabnuia MHTErpanos;
HEMOCPECTBEHHOE HHTETPUPOBaHHUE; ITPaBHIA
HHTErPHPOBAHMS.

HUHTerpupoBaHye o 4acTaM B HEONpPeAEAeHHOM
uHTerpaie: Gopmyna _f udv = uv — fvdu; KI1accChl
(OYHKLMH, HHTErPHPYEMBIX METOLOM HHTETPUPOBAHHS 110
4acTAM.

3aMeHa nepeMeHHoI B HEONpe/Ie/IEHHOM MHTerpae:
Gopmynaf f(x)dx = [ f(@(t)) - ¢'(t)dt; noxsenenue
MoA 3HaK An¢epeHnnana Kak 3aMeHa nepeMeHHOM.

HHTerpuposanie paunoHanbHeix §yHKImii: npocreifiue

ApoGH ¥ MX HHTErPUPOBAHHE; PA3NOKEHHE TPABHIBHOMN
npobu Ha mpocTeiiline; MeTox HEOTIpEIENIEHHBIX
K03(hdULHEeHTOB.




HHuTerpupoBanue MppalHOHATLHBIX (BYHKLHM:
Bbruncnensue uuterpanos suna: [ R(x, Vax + b)dx;

IR (x, “Vax+b,Yax 5, .., Yax ¥ b,) dx;

n {ax+ ;
[R ( ’ +a) dx;
5 Mx+N
J R(x,VaxZ + bx + c)dx; fm
R (x,\#az + x2) dx;[ x™(a + bx™)Pdx.

HHTEerpupoBaHMETPUTOHOMETPHYECKHUX BbIpayKEHHi:
BbIYHCIIEHHe HHTerpasioB Buaa: [ R(sin x, cosx)dx;
J R(tgx)dx; [(sinx)™ - (cos x)"dx; [ sin ax -

cos Bx dx;[ sin ax - sin Bx dx; [ cos ax - cos Bx dx.

3ak/o4uTEIbHOE 3aHATHE 110 P4: MOBTOpEHHE BCex
METO/I0B HHTErPUPOBAHMIL.

PYBEXK 4. Kontponsnas pa6oraNe3 o P4: metousi
MHTETrPHPOBaHHs.

P5

OnpeneneHHsIii
UHTErpal, ero
CBOJiCTBA H
BBIUHCIIEHHE

OnpesieNeHHbIH MHTErpa: BEIYAC/IEHHE TIO ONpPENENCHHUIO;
CBOMCTBA M MX NpUMEHEHHE, FeOMETPHYECKHIH CMbICI,
¢dopmyna Hetorona-JleitbHuna. Brryncnenne
OMpe/Ie/ICHHOro0 MHTerpaia: HHTErpPUPOBAHKME T10 YAcTAM H
3aMEeHOH TepeMeHHOMH.

HecobGcTBeHHBIE HHTErpajibl: BBIYHCIEHHE H

TEOMETPHUYECKHI CMBIC] HECOOCTBEHHBIX HHTEIPAJIOB C
0eCKOHEYHBIMH Npe/ielaMi HHTErPUPOBAHUS U OT
HEOrPaHWYEHHBIX (DYHKLIMIA.

P6

ITpunoxenus
OIpeaeaeHHOro
HHTErpaia

Beiuncnenue NIoMANeH IIOCKHX QDH! Yp: I1o1ans

KPUBOJIMHEHOM TpaneuuH; Iomans Gpuryps B
ACKapTOBbIX KOOPAMHATAX; ILIOMIAb (UTYpbI B NOISPHBIX
KOOpIHHATaX.

Briurcnenue 00beMOB TelN: BEIYUCIEHHe 00beMa Tela o
MIOLAAAM NapajljlelIbHbIX CEUEHHUH; BRIYHCIEHHE 00beMa
TeJia BpalleHus.

BBIYHCIEHUE [THHBL TYTH TJI0CKOH KPHBOIi:

BBIYHCIICHHEVTHHBI IYTH B JNEKAPTOBLIX H TNOJIAPHBIX
KOOPAHMHATAX.

Beruuciienue miomany noBepXHOCTH BpaIEHHs
BbIYHCIIEHHETLIOIAHITOBEPXHOCTH BPAILICHHS B
AEKapTOBHIX M MOJIAPHBIX KOOpAHHATAX.

HEI{MEHGHH}I ONpPENESIEHHOIN0 HHTErpajla B MEXaHHKE:

CTaTH4€CKHE MOMEHTBI IYTH U IUTACTUHKH; KOOPIHHATHI
LIEHTpa Macc IyrH M TJIaCTHHKY; paboTa repeMeHHoi
CHJIBI; IABNIEHHE HA MOBEPXHOCTh.

PYBEX S. CamocrostensHas pabora no P6.

P7

YucioBsle psaast

HucnioBble psfibl: YaCTHYHAs CyMMa psifia, CyMMa pAja;
CXOJUMOCTB, PACXOMMOCTh; CBOKMCTBA PAIOB;

TEOMETPUYECKHI PAJ H €0 CXOJMMOCTh; HE0OX0JHUMOE
YCJIOBHE CXOAMMOCTH; FapPMOHHYECKHIA A U €ro
PacxoauMOCT. :

Hocraro4nbie NMPU3HAKH CXOUMOCTH PANOB C

NONOXKUTENLHBIMH YIEHAMHU: TPHMEHEHHE TEOPEM
CpaBHeHHs; npu3Haka Jlanambepa; paguKkaibHOro
npusHaka Kowwu; uHTerpanbHoro npussaka Maksopena-
Kouy a5 uccnenoBaHus psaoB Ha CXOAUMOCTS.

Psjibl ¢ NPOU3BONEHBIMH YIEHAMH: HCCTIEI0BAHKE Ha
a0COJIIOTHYIO 1 YCIIOBHYIO CXOIMMOCTb 3HAKOTIEPEMEHHBIX
(3HaKouYepeTyIOINXCs) PSIOB; NPHOMHKEHHOE
BBIYHMCIIEHHE CYMM PSJIOB.

3aknouuTesnbHOE 3aHATHE N0 P7: Hcenenosauue pANOB Ha -

CXOOHUMOCTD MO OIpeaeeHHIO CXOOHMOCTH; NPHUMEHEHHE
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[IPU3HAKOB CXOANUMOCTH L1l UCCNIEIOBAHHA PAJIOB Ha
CXOOUMOLTE.

P8

DyHKIHOHANIbHbIE
pAmbI

DyHKIHOHAIbHBIE NOCJIeJ0BATENILHOCTH: TOUKA

CXOIHMOCTH, obnacte CXOIHUMOCTH; paBHOMepHas

CXOJHMOCTL; CBOMCTBA PaBHOMEPHO CXOJALLIMXCA
HKIIMOHAJIBHBIX 10CJIE0BATENBHOCTEH.

DyYHKUMOHANILHBIE PAIBL: TOYKA CXOAUMOCTH; 00JIACTB
CXOJIMMOCTH; PaBHOMEpHas CXOAMMOCTh; CBOICTBA
PaBHOMEPHO CXOMAMMXCH (PYHKIMOHATBHBIX PSIOB.

CrenenHble pafbl: Teopema AGens; HaxoxIeHHe paanyca,
HHTEpBaJ1a, 00/1aCTH CXOMMOCTH CTENEHHOTO PAIA;
CBOKCTBA CTENEHHBIX PAIOB H X IPUMEHEHHE JUTA
HaxoxJAEHHUA CYMM psiIOB.

Dopwmyina Teiinopa u ee npumenenue: gopmyna Teiinopa

IJs MHOro4neHa; popmyJa Teiliopa wis NpoU3BOILHOM
(yHsxuan; npumenenne dopmyst Teiinopa B
NpHOJTMKEHHBIX BBIYHCIEHHSX.

Pasnosxenne GyHKIHN B CTENEHHBIE PAbI: HAXOKIECHHE
k03 duirenToB Teiliopa; OLEHKA MOrPEUIHOCTH
BBIYHCIIEHHS CYMMBI PsAia; allTOPUTM pasJioKeHHs
(YHKLHH B CTENIEHHO# psij.

[IpumeHenus panoB Teiliopa:BeIYMCIIEHHE 3HAYECHMIA

(ynKumit; npubIIKEHHOE BHIYKMCIEHHE ONPENETEeHHBIX
MHTErPAJIOB; BLIYMCIEHHE YHCEI «e» H KT, JIOrapu(MOB;
BBIYHCJIEHHE TIPEJesIOB.

PYBEX 6. Kontponbhas pa6orta Nedno P7 u P8.

IIT CEMECTP

P9

JdupdeperumansHoe
UCYHUCNIeHHe DYHKIIHH
MHOTHX NEpEMEHHBIX

MG[QH‘!GCKH@ ITPOCTPAHCTBA: [TOHATHE METPHYECKOT0

NPOCTPAHCTBA; IPUMEPBI METPHYECKHX [POCTPAHCTE;
AOKa3aTeNbCTBO TOrO, YTO TO MIIH HHOE MHOXECTBO C
3a/JaHHBIM PAcCTOSHHUEM, ABJISETCA METPHYECKHM
MPOCTPAHCTBOM; CBA3b C MPAKTHKOIA.

OTKpEIThIE U 3aMKHYThIE MHOXECTBA B METPHYECKHX
NPOCTPAHCTBAX: PA3NUYHbIC BHIBI TOYEK B METPHUECKUX

TIPOCTPAHCTBAX; OTKPBITHIE M 3aMKHYThIE MHOIKECTBA, HX
CBOMCTBA; rpaHnLIa; 3aMBIKAHHE; 3aMBIKAHHE
3aMKHYTOCTb.

HenpepeiBHbIe 0TOOpaXeHHs! METPHYECKHX NPOCTPAHCTE:
Tpefient 0TOOpaXKeH s B TOUKE; HENPEPBHIBHOCTh
OTOOpaKkeHHs B TOYKE M Ha MHOYECTBE; CBOICTBA
0ToOpaxkeHUif, HeMPEPBIBHBIX B TOYKE.

CaoiicTBa QyHKIINI, HENPEPBIBHBIX HA CBA3HBIX U
KOMIMAKTHBIX MHOKECTBAX: MMOHATHE CBA3HOCTH,
KOMIMAKTHOCTH; CBOHCTBA CBA3HLIX M KOMIIAKTHBIX
MHOXECTB; CBOHCTBA 0TOOpaKeHHii Ha CBA3HBIX U
KOMIMAaKTHBIX MHOXKECTBAX.

eHCTBUTENbHBIE (DYHKLIWH HECKOJIbKMX NEHCTBHTEIBHBIX
NEPEMEHHBIX: MOHATHE; CTIOCOOBI 3aganus;, 061acTb
OTIpEAE/ICHHS, MHOXKECTBO 3HaYeHHI; rpaduueckoe
u300paxeHue QYHKIUU ABYX MEPEMEHHBIX; IMHUH U
MOBEPXHOCTH YPOBHSL.

Ilpeaen v HENMPEPLIBHOCTE (PYHKLIMH HECKOIBKHX
NEPEMEHHBIX: MOHATHA (pa3TUYHbIE ONMPENEICHHA U HX
SKBUBAJICHTHOCTD); CBOMCTBA (DYHKIIMH, HEMPEPHIBHBIX B
TOYKe; CBOUCTBA QYHKLMIH Ha 3aMKHYTHIX OrpaHMYEHHBIX
obnacTax.

Hnddepenunpyemocts u nuddepennnan; yacTHbie

NPOH3BOJHBIC, HX HAXO0KIEHHE; I‘GOMeTpH‘IeCKHﬁ CMBEICT
YaCTHBIX MPOW3BOAHBIX (YHKLUMH ABYX MEPEMEHHbIX,
AnddepeHImpyeMOCTh PYHKIHH B TOUKE; YCIOBHS




maddepenuupyemocty; nuddepeHLman 1 ero BbpakeHue
4epe3 YacTHbIE MMPOHU3BOIHBIE.

Nuddepenunpopanne cnokHol GyHkuum: GOpMyIIbl wis

HaX0XIE€HUs MPOU3BOHON CIOXKHOU DYHKIMK;
HMHBApHAHTHOCTE hopMbl AH(DepeHnana; NpUMeHeHHEe
AuddepeHnnana B IpUOIHKEHHBIX BEIYHCICHUAX.

IpousBoHble u nud)pepeHIHATE BBICIINX MOPSAKOB:
onpeneneHns; 0603HaueHNs; HAXOXKIEHHE;
CHMBOJIHYECKas 3anuchk AuddepeHiuana moboro nopsaka;
HapyllleHHe HHBAPUAHTHOCTH (hopMel y aubdepeHnmanon
BBICLIHX MOPAJKOB.

CaMocrosrensHas pabora «lnddepenunpopanme
me{guﬁ MHOTHX HE€PEMEHHBIX).

@opmyna Teiinopa wis GYHKIMH ABYX NEPEMEHHBIX:
BLIBOJ; puMeHeHHe dopmyinsl Teiinopa s
MpUOIMIKEHHBIX BBIYHCIICHHIA.

HesiBHbie QYHKIHK: OHATHE; YCIOBHS CYLIECTBOBAHNS,
HAX0)K/IEHHE MMPOU3BOIHBIX HESBHO 3a[aHHBIX (byHKIHMIA.

IIpousBonHag no HampasJIeHHIO: OMPENEICHHE,
HaXOoKOAEHUE, CBA3b C TPAIMEHTOM; KacaTellbHas
MJIOCKOCTE H HOpMallb K NMOBEPXHOCTH.

DKCTPEMYMBI HKIHI HECKONBbKHUX NMEPEMEHHbBIX:
OMpENENEeHHE; YCIOBHA CYLLIECTBOBAHUA; HaxOoKIeHHE,
3aja4H Ha SKCTPEMYMbI.

YCIOBHBIE IKCTPEMYMBI: ONPENENEHHUE; YCIOBHS
CYILECTBOBAHMA; HAXOXKIEHHE; 3a1a4H1 HA SKCTPEMYMBI.

Haumenbuiee 1 HauOoubIIee 3HaYeHUS DYHKLHH B
o0IIacTH: MOHATHE, HAXOXKACHHUE, 3a1a4H Ha
ONTHMH3ALHIO.

PYBEX 7. Kontpossnas pabotaNe5 «®DyHKIHK MHOTHX

NEPEMEHHBIX W HX NPHMEHEHHEN.

P10

WHrerpansHoe
UCYHCIIEHHE QYHKLMIHA
MHOTIHX MEPEMEHHBIX

JlBoiiHbIe HHTErpAIbI: OTIPE/iEIEHHE; CBOMCTRA,

BhLIYHCIEHHE; YCI0BHA CYIIECTBOBAHHS.

3amena MEepPEMEHHBIX B TBOMHOM UHTETpAJIE: BHIYHCIEHHE

OBOWHOrO HHTETpaiia C MOMOMLILIO 3aMEHbI; IBOMHOM
HHTETPal B NOJAPHbIX KOOPAWHATAX.

HIQHHO)KEHHH IBOHHOrO HHTETpana: BeIYHCIIEHWE TUI0IAaaH

TIOCKOH Hryphl; 00beMa Tesla; MIOIIAaaH TOBEPXHOCTH;
MacChl MIACTHHKH; CTATHYECKUX MOMEHTOB IUIACTHHKH;
KOOpPIMHAT LIEHTPa MAacC MIACTHHKH; MOMEHTOB MHEPLMH
TUTACTHHKH.

PYBEX 8. KoutpoJibHas pabotaNe6 «JIBoiiHbIE
PIHTG! Ea.l'lbl W HUX MPHIIOKEHHA)) .

TpoiiHble MHTErpalbl: MOHATHE; CBOHCTRA; BBIYHUCJIEHUE;
NPUIOKEHHA I"BOMGT]JH‘-]ECKHE: H (bHBl{l!ECKHe.

CamocrosTensHas pabora « TpoiiHOl HHTErpas | ero
[IEHJ]O)KEHPDI)}.

Kpusonuueiinsie unrerpanst | poa (no aiuse ayru):
TIOHATHE; CBOHCTBA; BBIYMCIICHUE; FEOMETPUYECKHE U
dU3HUECKHE PUIIOKEHHS,

Kpusonuneittsie nurerpans 11 poaa (mo
KOODJAHHATAM ):TOHATHE; CBOMCTBA; BBIYHUCIIEHHE;
reOMETPHYECKHE U (PU3HYECKHE TPHUIIOKEHHS,

HesaBrcrmocTh KPMBOMHEHHOrO HHTETPaNa OT OPMBI
NYTH: BOCCTAHOBJIEHHE QYHKLMH 11O €€ MOJHOMY
nuddepenumany; ananor popmyst Hetorona-Jlei6uuna
[7151 KPUBOJIMHEHHOr 0 MHTErpasa.

PYBEX 9. Camocrostensnas pabora o

KPUBOJIMHEHHBIM HHTErpAIaM.

IV CEMECTP

P11

Hnrerpanst no

[ToBepxHOCTHBIE MHTErpaibl | posia (no miomaau
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MOBEPXHOCTH

MOBEPXHOCTH): BbIYHCIIEHHE 1JIA clly4as, Korga
MOBEPXHOCTD 3aJJaHa YpaBHEHUEM B SBHOM BHJE,
NOBEPXHOCTh 3a]aHa NapaMeTpu4eCKMMH YpaBHEHHSIMH.

HD!’U'IG)K&HHS[ NOBEPXHOCTHBIX HHTEI Qa.ﬂOBl pona:

BBIMHC/IEHHE NIOLAN0H NMOBEPXHOCTH; BBIYHCIICHHE MaCChI
MOBEPXHOCTH; BEIYHUCJICHHE CTATHYECKHX MOMEHTOB
NOBEPXHOCTH H MOMEHTOB WHEPLIHH; BBIYHCIIEHHE
KOOPAHHAT LEHTPAa MaccC NMOBEPXHOCTH.

INosepxHocTHEIE HHTErpabl II pona (o0 kKoopaAHHATaM):
BBIYHCJIEHHE JUIA ClTy4as, KOra oBepXHOCTh 3a1aHa
YPaBHCHHEM B IBHOM BHJIE, MOBEPXHOCTE 3a/iaHa
ﬂ&paMe'l‘pH‘ICCKHM H YPaBHCHHAMH.

®opmyna CTokca U ee IPUMEHEHHE: BLIYHCIIEHHE
KPHMBOJIHHEI{HBIX HHTETPAJIOB C OMOLIBIO GOPMYJTBI
Crokca; BoccTaHOBNeHHE (yHKLHH [0 €€ MOTHOMY
mubdepenumany.

Qopmyna Octporpaackoro-l'ayca u ee npuMeHeHwUe:
BBIYHCJIEHHE MIOBEPXHOCTHBIX HHTETPANIOB ¢ IOMOLIBIO
(bopmynsl OcTporpanckoro; BeIYKMCIEHHE 00beMa Tena ¢
TMOMOILBIO TTOBEPXHOCTHOTO HHTETpala.

PYBEX 10. KoatponbHas pa6oraNe7 «IToBepXHOCTHbBIE
HHTErpaJikl».

P12

DJIeMEHTBI TEOPHH
noJis

CKanspHOe 10Jie ¥ ero XapakTePHUCTHKM: IIPOU3BOHAS 10
HarpaBJIEHHIO, e¢ (U3MUECKHI CMBICIT; TPAIHEHT; CBA3L
rpajIieHTa C MPOM3BOAHOM 10 HANPABJIEHHIO.

BekTopHbIE MoJd B WX XApaKTePHUCTHKH: BBIYHACIICHHE
IMBEPreHIrH; NMOTOKa MOJIA Yepe3 MOBEPXHOCTh; pOTOpa;
UMPKYJISALAH; HCTIONE30BAHUE XapaKTEPUCTHK MPH
PacCMOTPEHUH CONIEHOUIANBHBIX M MOTEHIMAIBHBIX
BEKTOPHEIX MOJIEH.

PYBEXK 11. KonTpoasHas pa6otaNe8 «31eMeHTHI TEOPHH
TOJIAN .

P13

HecobcTBeHHbIe
HHTErpajbl U
WHTErpabl,
3aBHCALIHE OT
napameTpa

HecoGcTeeHHble HHTErpanb! ¢ GECKOHEUHBIMH MpPEienaMH
HHTETrPHPOBAHHA: BBIYHCIIEHHE, HCCIIEIOBAHHUE HA
CXOIMMOCTb; F€OMETPHYECKas HHTEPIIpeTaLUA;
NpUMEHEHHE.

HecoOcTBEHHBIE HHTETPANIbI OT HEOTPAHUYEHHBIX
ghym{guﬁ: BBIMHUCJIEHHE; HCCIICIOBAHHE HA CXOAUMOCTE,
TEOMETPHYECKasA HHTEpIpETalusA; NpUMEeHeHHE.

CamocTosTtenbHas padora «HecoGCTBEHHbIE HHTETDATBIY,

HuTerpansl, 3aBUcAINMe OT apaMeTpa: COOCTBEHHBIE
MHTErpajibl, 3aBUCALIME OT MapaMeTpa: MOHATHE;
PaBHOMEPHOE CTPEMIICHHE K NpeAeNbHOM QyHKIMH;
NpenenbHblif epexol Mo 3HaKOM HHTerpana;

U depeHIUpoOBaHHE W HHTETPHPOBAHME IO 3HAKOM
HMHTErpalia; MpuMeHeHHE.

P14

Psnpl @ypbe

Paner @ypre: opTOroHanbLHeIe H HOPMUPOBAHHBIE CHCTEMBI
GyHKuRi; pAasl 1 ko3pdHLHeHTE Dypbe;
TpUroHoMeTpuueckue paasl @ypee; paznoxeHue B paa
Dyphe nepHoaMUECKUX (QYHKLNI; CABUI cErMeHTa
Pa3IOXKEHHs; H3MEHEHHE [UTHHBI CETMEHTA Pa3IoKeHHS;
pasioxenue B pan Pypbe YETHBIX U HEUETHBIX (yHKIMI;
pasinoxenue B psn @ypee yHKumiA, 3ananusix Ha [0;1];
pasyioxeHue QyHKIMH B KOMILIEKCHBIN psg Pypbe.

PYBEX 12. CamoctosTensHas pabora
«TpuroHomeTpuyeckue psibl Dypoey.

Hurerpan Pypoe u npeobpazoanue Oypee.

4.4.KonTpoabHbIe paGoThI
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Y4eOHBIM ITaHOM Hpey CMOTPEHO 8 KOHTPOJIBHBIX paboT, 1o 2
KOHTPOIIbHBIX paboThl B Kaxaom cemectpe (1,2,3,4 cemecTpbi)

KonTtponsHas pabota Ne 1 (py6ex 1),
KonTpoibHas pabota Ne 2 (py6ex 2),
KontponbsHas pabora Ne 3 (py6ex 4),
KonTponsHas paborta Ne 4 (py6ex 6),
KontponeHas pabora Ne 5 (pybex 7),
KontpomsHas pabora Ne 6 (pybex 8),
KontponbHas pa6ora Ne 7 (py6ex 10),
KontponpHas pabora Ne 8 (pybex 11).

Ilenb KOHTPONBHBIX pabOT: TNpPOBEPUTh 3HAHUS, YMEHHS W HABBIKHU
CTyN€HTOB B pEIICHHH 3a/1a4, OCYLIECTBUTh KOPPEKIUIO 3HAHWN CTYyJEHTOB.
TeKcTbl KOHTPOJNBHBIX pabOT MNpPHBENEHBI B METOAMYECKUX PEKOMEH/IALHSX,
yKa3zaHHBIX B pasziene 8. Y4ueOHO-MeToquuecKkoe 00ecrieyeHre CaMOCTOSTEIbHOM
paboTEI.

S.MeToanyeckne ykazaHus 1Jsi 00y4aloIUXCsl 10 OCBOEHHIO JHCIHILIHHDIL.

[Ipucrynas K HM3YYEHHI0 MaTeMaTHYeCKOr'o aHajiu3a, HeoOXOIUMO
TIOBTOPHTE: OCHOBHBIC ITOHATUS Kypca anreOphl U Havall aHalnu3a CpeHEH MIKOIBI;
OCHOBHBIE ~ (DOpMyJIBI, HEOOXOIMMBIE IS  YCIEIIHOTO OCBOEHHS  Kypca,
BOCCTaHOBUTb B IAMATH OCHOBHbIE (DYyHKIIMHM, MX CBOMCTBA M IpadMKH; yMETh
peIIaTh ypaBHEHHS U HEPABEHCTBA, B TOM YHCJIe METOJIOM HHTEPBAJIOB.

Jlist  ycrnemHoro ocBOeHHs Kypca OOS3aTENbHO IIOCEIIeHWe JEeKIMi WU
NPAaKTHYECKUX 3aHATHH U pErysipHOe KOHCIEKTHPOBaHWE MaTephala JIeKIHi, U
ydacTHe B OOCYXICHHM pelIeHHs 3afad Ha I[PAKTUYECKUX 3aHATHAX. [lpu
IIOATOTOBKE K TpaKTUYeCKUM 3aHATHAM CHayajla HYXHO MpopadoTaTh
TEOPETUYECKU MaTepurajl, HeOOXOMUMBIN IS PEIIEeHMs 3a7ad; 3aTeM BBITOJHUTE
3aJaHMsl ISl CAMOCTOSITEIBHOTO PENIEHUs M0 TeMe MPEeIBIAYIIEro 3aHITUs, IOCe
9TOr0 M3Yy4YUTh TEOPETUYECKHH MaTepHall OYepeIHOro MPaKTHYECKOrO 3aHSTHS.
[TogroroBka Hy)XHa He TOJNBKO K MPAKTHYECKMM 3aHATHSM, HO M K JeKuusM. [lepex
O4YEPEHOM JISKIHeH HEOOXOAUMO IIOBTOPUTh MaTepUal NpeblAYINX JTeKIHi, TaK
KaK Marepuan HOBOM JICKLHUHU 3a4acCTyl0 ONMPAETCS Ha YK€ M3BECTHBIM MaTepHal
IIpn BBIONHEHNH 3aNaHUM [T CAMOCTOSITENBLHOTO PELIEHHS HyXHO (uKCUpOBaTh
BCE TPY/THBIE MECTA U HA KOHCYJIbTALUAX MONBITAThCS MPEOIOJIETh UX C IOMOIIBIO
nperoaaBartelis. °

CucremaTuyeckas IOATOTOBKA K ayAMTOPHBIM 3aHATHSIM M aKTHBHOE Y4aCTHE
B PacCMOTPEHUH BONPOCOB, KaK HA MPAaKTHYECKUX 3aHATUSAX, TaK U HA JIEKIIMSIX
SBIIIETCSA  3aJI0TOM  YCIIEHIHOTO TIPOXOXIEHUS PyOEKHBIX KOHTpOJIeH u
IIPOMEXYTOUYHBIX aTTECTALMM 110 JUCIUILIAHE.

Ipu mpocityiBaHuK NEKIHii U IPA BBIOIHEHUH 3aaHHH Ha IPAKTHIECKAX
3aHATUSAX PEKOMEHIYETCs  aKLUEHTHpOBaTh  BHMMaHHE Ha aJIrOPHTMU3AIIHIO
JICHCTBUH II0 BBIMOJHEHUIO 3aJaHUN, YTO CIOCOOCTBYET Golee riny0oKkoMy
IIPOYHOMY YCBOEHHIO METOOB MAaTEMATUYECKOTO aHAJIU3A.
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Jlns  Tekyuiero KOHTposs YCIIEBAEMOCTH  HCHOJB3yeTCs OaibHO-
PEHTHHIOBas ~CHCTeMa KOHTPONS M OLEHKA aKTHBHOCTH CTYHEHTOB, YTO
CIIOCOOCTBYET JIy4IlleMy OCBOSHHIO MaTepualla H TONy4eHHIO BEICOKOH OIEHKH IO
pe3yIbTaTaM OCBOECHUS TUCLIUILINHEL.

BEINONHEHWE CaMOCTOSTENBHOM paboThl MOAPa3yMeBaeT CaMOCTOSTENBHOE
M3YYCHWE  pa3/ieNloB IUCLHUIUIAHBI, TOATOTOBKY K PYOEXHBIM KOHTPOJSM, K
NpPaKTHYECKUM 3aHATHAM IIOATOTOBKY K KOHTPOJBHBIM paboTam, MOArOTOBKY K
3K3aMeHaM.

Pexomenryemasi Tpy10eMKOCTb CaMOCTOSITEILHOH PaGoTHI

Pexomennyemas: TpynoeMKocCTb,

HaunmeHoBaHKe BH/Ia CAMOCTOSITENEHON PabOTHI aKay.gac
I I1 11 IV

CEMECTP | CEMECTP | CEMECTP | CEMECTP
YrinybneHHOe H3ydeHue pas3/ieNoB, TeM 65 65 27 27
JEKIIMOHHOTO Kypca
Ioaroroska k npakTHYeCKHM 3aHATHAM (110 1;2 62 62 10 44
4aca Ha KaXJ0e 3aHsTHE)
IToxroroska k py6exHBIM KOHTpOJIsiM (110 1;2 6 6 4 6
Jaca Ha pyoex)
ITonroroska k 5K3aMeHy 27 27 27 27
[ToaroToBka K KOHTPOJIBHON paboTe 36 36 36 36
HUTOI'O 196 196 104 140

6.®oH/1 OLEHOYHBIX CPEACTB AJIS ATTECTAIMH MO JUCHHUILTHHE
6.1.1lepeuens oyenounvix cpeocms
1.BanbHO-peliTeHoroBast CHCTEMa KOHTPOIS U OLEHKH aKaJeMAYECKOH aKTUBHOCTH
crynentoB B KI'Y
2. bank 3ajaHuii K py6exHbIM KoHTpossM Ne 3,5,9,12
3.Marepuaisl K 3K3aMeHy.
4. Kontponbrbie pabots! (py6GexHsie konTpomu Nel,2,4,6,7,8,10.11)

6.1 Cucrema 06anIbHO-PEHTHHIOBOH ONEHKH pPaGoThI CTYAEHTOB MO
THCHHILIMHE
I cemecTp
Ne | Haumenosanwue Copepxanue
Pacnpenenenue 6amios
1 | Pacnpenenenue Bun [Mocemw. Pabora | Pybexl | PyGex2 Py6ex3 3K3aMeH
GaUIOB MO BHIAM yueOHoii JeKumid Ha CamocrosTensHa
o paboTsi 0,5x32 | mpakr.3a | Kontpon | Konrpon a1 pabota
yuebHO# paboThl, e il S
CpOKH Cha1n 1x29 pabota | paGora
y4ebHo# paboTs Nel Ne2
9 9 7
banneHeie 16 29 30
OLCHKH Ha 16 Ha30mpa Ha 32mpakr.
MpakT. KT.3aHAT 3aHATHH
3AHATHH HH
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Il cemecTp

No | HaumenoBanue
Pacr[pez[eneHHe 0aJIoB
1 Pacupe TICTICHHE Bug IMocemw,. Pabora Ha | PyGex4 PyGex5 PyGex 6
GaLIOB 110 BHAAM yuebHoit NeKLHH NpaKT.
= paboThl 3aH. Konrpon | Camocr. KontponsHa | 3k3ameH
ydebHoi pabotsl, 0,5x32 1x29 bHas pabota A paboTa Ned
CPOKH cla4u paGora
yueOHOM paboTEI Ne3
9 7 9
BannsHele 16 29 30
OUEHKH Hal0 Ha 22 Ha 32
MpaKT. MpaKT. MpakKT.
3aHATHH 3aHATHH 3aHATHHA
III cemectp
No | HawmmenoBanue
Pacr[pez[eﬂeHne 0aJIoB
1 Pacnpenenenue Bun ITocew. | PaGora | PyGex? PyGex8 Py6ex9
GaIOB 0 BHIAM yuebHoi JIEKLUH Ha 9K3aMeH
e6riol DaboTE paboTsI TMPaKT. Kontponsna | Kontponsna | Camocr.
¥ P 2 3aHATHAX | s paboTta a1 pabora Ne6 | pabora
CpOKH caimn 0,5x24 pabora NeS
yueOHoit paboTh! 1x29
bannbHble
OLIEHKH 12 29 10 10 9 30
Hal6 npakT. | Ha23 MpakT. | pa32 mpakr.
3aHATHH 3aHATHH SAHSTHH
IV cemectp
No | HammenoBanmue
Pacnipenenenue 6ayioB
1 Pacnpenenenue Bun ITocem. | Pabota Ha Py6ex10 Py6ex11 Py6ex
GaJUIOB TI0 BHIAM yuebHoit JIEKUWH | MpakT.3aHs Konrp Kontp. 14 3K3aMeH
o paboThi THAX pabora Ne7 PaGora Ne8 Camocr.
ydebHoli pabore, 0,5x24 1x29 pabota
CpOKH CHA9M | Bannpuble 9
YHEOHORLA0OTHL | | oncam 12 29 10 10 Ha 30
Hal2nmpakr. | Hal9 mpakr. | 32MpaKT.
3aHATHH 3aHATHH 3aHATHH
BannbHas oueHka
OIYCK K MPOMEXYT. OyueHHe 3aJera, OTBETa CTyJeHTa Ha
Homyck k mp y IHomy4 Ty.
aTTecTallH 3K3aMeHyY 9K3aMEHa «aBTOMaTOM) JK3aMeHe
(mpoMex.aTTecTanus)
Kpurepuii nomycka k Jlna nomycka K TIONHEe OTICTRLS) 20
MTOrOBOMY KOHTPOIIO, MPOMEXKYTOUHON H}B::T::gf:gm L
5 | BOSMOXHOCTH MOMTYYeHHs aTtrectaiuu (3k3ameny) | Jlnsa momydeHus sk3aMeHa e iiiie et 18-
" | aBTOMaTHYEeCcKOro 3aueTa CTYIEHT J0/KeH HalpaTh | aBTOMATOM C OLIEHKO# e ot 24
(9K3aMeHALMOHHOH 110 UTOTaM TEKYILEro H | «yAOBIETBOPHTEILHON H P
OLIEHKH) 0 JHCILHILIHHE pyOEKHOTO KOHTPOJISA HE | CTYHOEHT HOJKEH B P e R 1
meHee 50 bannoB u | cemecTpe HabpaTh 68 NSt 17_
JIOJIKEH BBITIOJHHTB Bee | Gannos )
npakTHYeCKHe paboThl U d;aonpocoa
KOHTPOJIbHbIE paboThI i 0
OTBETOB Ha
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BOMPOCHI WIH
BOTIPOCHI HE
PACKPBITHI

@opMbI H BHIIBI Yu.
paboThl s
HEYCNEBaoLIUX
CTYAEHTOB 15 NOTYy4YEHHA
HENoCTaIuX 6amios B
KOHI1Ie cemecrpa

B cimydae ecnum k npomexyTouHoi artectaunu (3k3ameHy) HabpaHa cymma
meree 50 6amnoB, cryaeHTy HeoGXoauMo HabpaTh HENOCTAIOMIEE KOJIHYECTBO
0anioB 3a CYeT BBHINONHEHHS JOTOJIHUTENBHBIX 3aJaHMi, 10 KOHLA MOCieaHe
(3aueTHo#) Henenwn cemectpa. [Tpu 3TOM Heo6X0AMMO MpPopaGoTaTh MaTepHail BCex
NPOMYIMIEHHBIX NPAaKTHYECKUX paboT. [l mnomyyeHus 3K3aMeHa aBTOMAaTOM C
OLIEHKO# YIIOBJIETBOPUTEILHO HE0OX0auMO Habpars 68 Gamnos

DOopMbI IOTIOHUTEIBHBIX 3a/1aHHIt (HA3HAYaAIOTCS MPETOIaBATENEM):

- BBINOJIHEHME W 3allMTa MpPOMYMEHHOW mnpakTHYeckoi pa6oTel (mpH
HEBO3MOXHOCTH  [IOTIONHUTENILHOTO ~ MPOBENEHHA  MPaKTHYeCKOH  paboThl
npenojasarteiib yCTaHaBiHBaeT (OpMYy NOMNOJHHUTENBLHOTO 3aJaHHUA 10 TEMAaTHKE
MpOIYLIEHHON NPaKTH4eCKOi paboThl CAMOCTOATENBHO) — 110 § GaLIOB.

1.KoHCynbTalmy No BBINOJHEHHIO CAMOCTOSTENLHBIX M KOHTPOJIBHBIX paboT;
2.CobecenoBanue 10 NPOHIEHHOMY B CEMECTPE MaTepuay;

3.MHMBuTyaNbHBIE 3aHATHS 110 TEMaM MPOMYIIEHHBIX 3aHATHIA;
4.TlpoxosxaeHue pyOeKHOTO KOHTPOIIS.

JInkBuiauums akaneMu4eckux 3aJ10/DKEHHOCTEH, BOSHUKIIMX U3-32 PA3HOCTH B
Y4eOHBIX UIaHaxX MU NepeBo/ie WK BOCCTAHOBJIEHHH, IPOBOAMTCS MTyTeM
BBLITIOJIHEHHUS [IOTIONIHUTENIBHBIX 3a1aHui, GopMa 1 06bEM KOTOPBIX ONpEAENSETCS
MpenojiaBaTeneM.

BoHychbl

Ilo cornacosanuio ¢ mpenojaBaTeNeM CTyAEHTY, HabpaBIIEMy MHHHMYM
68 Gamwios, mMoryr ObiTh H0OaBNEHBI AOMONHMTENbHbE (6OHYCHBIE) Gamisl 3a
AKTHBHOCTbE Ha KOHCY/bTalMAX, aKTHBHOE y4acCTHE B HAYYHON M METOMHYECKOMH
paboTe, OpUrHHANBHOCTh MPUHATEIX PEIICHHH B XO/€ BHINONHEHHS MPAKTHIECKUX
pabor, 3a y4acTie B 3HaYUMbIX Y4EOHbIX U BHEYYEOHBIX MEPOTIPUATHAX Kadeaphl
H BBICTABJICHA 32 3K3aMEH «aBTOMATHYECKH) OLIEHKA «XOPOIIO» HITH KOTIHYHOY,
1. 3a BhIMONHEHHE CaM.| KOH. paboT Ha «4» U «5»
2. 3a CBOEBpPEMEHHOE BLINMOJHEHHE OTUETOB O BBHIMOJHEHHU 3ajaHHil IS
caM.paboTel
3. 3a cucTemaTHyeckoe aKTHBHOE ydacTHe B paboTe Ha JIEKUHMAX W
MPaKTHYECKHUX 3aHATHAX

6.3 Ilpouenypa oneHHBaHUS Pe3yIbTATOB OCBOCHHS AHCIHILIHHDI

PyGexHble KOHTPOJIM MPOBOAATCS B BHIE KOHTPOJBHBIX M CAMOCTOSTENBHBIX PAGOTH HK3aMEHEI
NMPOBOAATCA B MHCEMEHHOH (opme no Guieram; Ha pyGeskHBIX KOHTPOJISX MPEAIaraioTcs NpaKTHUECKHe
3a/1aHKs, Ha 3K3aMEHax MpeiararTes 2 TEOPETHYECKHUX BOIIPOCA, Tak M 4 MpakTUYeCKHe 3a1aHus.

Ilepen mposeneHueM pyGexHBIX KOHTpONEH MPOBOASTCS WTOTOBBIE 3aHATHS IO pasjeliaM, Ha
KOTOPBIX pa3sOMpaloTCs 3a/laHus U3 pasfiena, Mo KOTOPOMY MpPeACTOMT PyGexHbIH KOHTPOIb. Pe3ynbTatsi
PyGexHBIX KOHTPOIeH 1 TeKylilell yCrieBaeMOCTH 3aHOCATCS B BEJOMOCTb Y4eTa TEKyLUel yCreBaeMOCTH.
Bpems, orBoxumoe Ha 3k3sameH 2-3 waca. PesynbTaThl TeKyIero KOHTPOIS M JK3aMeHa 3aHOCSTCA B
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpas CHAeTCs B OPraHM3aLMOHHBIM OTHEN WHCTHUTYTA; Pe3yabTaThl
5K3aMeHa BBICTABJIAOTCA B 33UETHYIO KHWKKY CTY/IEHTA.

6.4. Ilpumepbl OLEHOYHBIX CPEACTB AJs PYOEKHBIX KOHTPOJIeH H dK3aMeHa
Pyoesicrvrii konmponas Nl (konmponvnas paboma Nel)

1. Beluncnute npeaens:

5n?+8n-3
nZ-n+3 °’

xt—x34x?-3x42

a) lim,,_,

6) lim
) X1 3 xZox41

B) lim —

) limyo 1+x2-1

r) lim e
*20 gin 6x—sin 7x°

li x3-1

m) limy_y 25—

e) llm COS 2X—COS X
=0y cosx

2. Briuucnure:

Bapuanur 0
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3
x3+5) 2% =

a) lim,_, o, ]

In(x+1)

6) lim, ., ( )ln(z—x)

Pybexcuviit konmpons Ne2(konmponvrnas paboma Ne2)

Bapuanum NeQ
1. HalinuTe npousBo/iHbIe QYHKIHUH:
3
2) f() = Yx +Va; ) f(x) =
1+sin2 xfl 3
6) f(x) = 1_;;2; %) £ () = s
B) f(x) = 5ercta’s, 3) f(x) = x VI+ 22, £ (x);
= 2t—t? d?
r) f(x) = xin?x; H)f(x)=ﬁ,a)2:-
n f(x) = _x.ﬂ’
Pybeosrcrbiii Konmpo.ib .M?3
Bapuant 0
1. HUccnenyiite tbyHKuHH U [IOCTPOMTE UX rpadukm.

a) f(x) = x2+2x+3

6) f(x) = x + In(x? — 4).
2. Beumcnute npenens:

V1+3x2 =2
) limyy ===
5x

6) lim X
) x30 arctg3x

Pybesxcrorit konmpons Ned (konmponsnan paboma No3)
BapuanT 0
1. Beruauciure HHTer‘pa.]IbI

xdx
a)fm’ )Iz (x+1)(x 3
B) [(x+ 1) costdx e
1) fctg xdx; e) f

xt +x+4
x4+4x 2

‘V‘)v’_

f x3dx J-
(9+x2)3’ 2sinx+3cosx+4’
Pybexcuviii konmponas No5
[Ipumepnviii eapuanm camocmonmensroii pabomet

1. Beraucnure miomans GpUrypsl, orpaHuYeHHON KpuBOit p = 3 + sin ¢.

2. Beruuciure 005eM Tena, OrPAHMYEHHOTO HOBEPXHOCTHIO X2 + 6y% +4z% = 12.
3. Berumcnurennuny kpuBoi p = 1 + cos .
4

Hal«mme IJIomaab MOBEPXHOCTH, 00pa3soBaHHON BparmieHHeM BOKpyr ocu OY KpuBoi
2

x3 +y3=1.
5. Haiimure uentp macc ¢urypsl, orpaHuyeHHo# ockio OX M OAHOM apKOM LHUKIOUIHI
{x =a(t—sint),
= a(1l — cost).
Pybesicroviii konmpons Ne 6 (konmponvnan paboma Ned)
1. VYcraHoBHTE CXOAMMOCTD Psijia M HAMIIUTE ET0 CYMMY:
1 1 I 1
W U e
2. Hccnemyiite Ha CXOMMOCTD PSIIBI:
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n+1

6)7112+3_1175+'"+m+

B) 1-;.5 5 3-:-7 S b (2n—1)(2n1+1)(2n+3) T
3.Uccnenyiite Ha CXOAUMOCTD PSIIBL:

a) sin‘a + &’:;25 + 5"’::3“ + oot 5”:;““ + e

6) arcsinl + arcsin® i + -+ arcsin™ i +
Lo

B)1+3—3+5—3+;§+"‘;

D1l—getgm— ot (D" g + -
HET 32n=-1

4. Paznoxwure B psia 1o crenensm x pynkmio f(x) = xvx + 1.
5. Beraucmure cos 18° ¢ Tounoctsro 1o 0,001.

Pybesicrbrii konmpons N 7(Konmponsnas paboma Ne5)

1)
2)

3)
4)

3)

6)

7

Bapuanm 0
Haiiute u usoGpasure obnacts onpenenenus bynxmmn z = In(y? — x) + vx.
Haﬁnme%, %j—n dz,ecmu z = 3xy + x*t + y3, x = 3t% + /s, y = cos 2t + 2st.

Bsruscinte npubmmkenno (2 —/0,98) .
9%u _ du

u=p()+yp() +(c~y)¢P'(). Mposepsre, uto (x—y)'7=—==". on y -

IBaXIbI fU(depeHIEpyemble GpyHKIHH.

Halimure nepBele W BTOpble YacTHbIE MPOHM3BOJHBIE HESBHOW (QYHKIHUHZ =
f(x,y),onpenensiemoit ypasnenuem x> — 2x%z2 + yz3 =0, ecmu f(1;1) = 1, B TouKe
Mo(1;1;1).

W3 Bcex mpsMOYTONBHBIX IapaslIeNeNuIe OB, UMEIOMMX JAHHYIO JHArOHANb, HaWIuTe
TOT, 00bEM KOTOPOIr0 HAHOOJIBIIHIA.

Haiinure nambGonmbmee u HaumeHbimee 3Hadenus Qynkmuu f(x,y) = x2 +3y2 —x +

& O=sx =2
18y — 4 B o6nacTy, ynoBIETBOPSIONIEH CHCTEME HEPABEHCTB §

Pybexncrviii konmpone Ne 8 (koumponsras paboma No6)

1

4.

=35

Bapuanm 0
W3meHuTE NOPSNOK HHTETPUPOBAHHS B HHTETpaJIe:
0 Vi-x2 1 4
a) [idx [ - file y) dy; 6) [, dy [, f(x,) dx.

Borncinte [[) dxdymyms cmocobamm; ofmacte D orpaHMueHa JHHHAMH Y = 2 —
—x,y% = 4x + 4.
Brrancnite miomans GUrypel, OrpaHAYEHHOM KPHUBO:
(2 +y?)3 =a?(x*+y*),a>0.
Berauciure 06beM TeNa, OrpaHUYEHHOTO TIOBEPXHOCTIMH:
x’+y2=4,y+2=2,2=0.
Hatinure neHTp Macc otHOPOHOMN GHUIypsl, OrpaHHYeHHOM JuHuIME: Y = 2x°,y? = 2x.

Pybexcuuiii konmpoas No 9

113

2.

Bapuanm 0
Beraucnure §L 2x(y — 1)dx + x*dyno KoHTypy (urypel, OrpaHHYECHHON JIHHHSMH:
y=x2,y=9,
Bbmncnmef((oz;f}}(ny — 5y%) dx + (x* — 15xy? + 6y)dyc nomommo NepBOOOPA3HOiA.
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3

Bremucnure ¢ nomomeso l(pHBOIIHI-IeﬁHOPO MHTEerpaja IJIoIaab, OrpaHHYEHHYIO apKOi
=a(t —sint
( ) 'u ocpro Ox.

UKJIOUIBI:
:: % [ —a(l—cost)

Pybexcnviii konmpons Ne 10 (konmpoiwras paboma Ne?)

Bapuanm 0
Brrauciure ff(s) (x + y)dydz + (x — z)dzdx + (2y — 2z)dxdy, ecniu (S): 2x — 3y +
2z+6=0.
HadiqureU(x,y,z), ecmn du = (y—z)dx+ (x — z2)dy + (—x — y)dzu BbramciuTe

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

Beruncure [ o Xzdx - yz? dy + xydz, ecu(L) - 3aMKHyTas JTHHUS:
[xz —y2+ 2a? = z,
2yt =gt

Pybexcustit konmpons Ne 11 (konmponvnas paboma Ne8)

1.

Bapuanm 0
Beruciute mOTOK BekTOpHOro mois d = (z— x)i+ (z + x)] + (x + 2y + z)kuepes
TPEYTONbHHK, BbIPE3aHHBIH KOOPAMHATHBIMHU IJIOCKOCTAMH H3 IUIOCKOCTH 2X + y + 2z —
2 = 0, B TOM HanpasjeHHH HOPMAJIH K IIOCKOCTH, KOTOPOe 06pasyer ¢ ochio Oy OCTpBIH
yroim.
BhrumcimTe  mEpKysisumio Bektoproro momsd = (y — x)T+ (z — y)j + (x — z)ksxons
OKPYXKHOCTH, NOJydaromeiicst npu nepecedenun chepbl x2 + y2 + z2 = 14 MWIOCKOCTH
X +y +z = a u npoberaemMoii MPOTHB X0J1a YAaCOBOK CTPENKH, €CIIH CMOTPETH M3 TOUKH
M(0;0;2).
BbuicHuTe, sBIeTcs 1M mone  d = xi+ Y] + zkuorenmmansueiv.  BeramciuTe
LUPKYIISIMIO TONMS d BIOTs OKPYXHOCTH x2 + z% =1, mpoberaemoii mpoTHB Xoxa
4acoBOM CTPEJIKH, €CITi cMOTpeTh 13 Touku M(0;1;0).

Pybescnoiit konmponn Ne 12

Bapuanm 0
Paznoxwure B TpuroHOMeTpuyeckue psisl Oypoe:

To e s A (]
DO

6) f(x) = H, x € (0; 27);

0 3, 0<¥r=<05,
B) fi(x) = <03, 05<y= 1TOJII:K0 10 CHHYCaM M TOJIBKO I10 KOCHHYCaM;

r) f(x) = sign (cos x);
m) f(x) =x% x € (a;a + 21).

Ha (—m; );

MarepHaJbi K IK3aMeHy

1.

ITepeueny meopemuyeckux éonpocos ons sxzamena (I cemecmp)
JlokasaTenbcTBO HEOOXOUMOCTH PaCIIMPEHHs MHOXKECTBA palMOHAIBHEIX YHCEIL.
AKCHOMaTHKa MHOJKECTBA JIEHCTBUTEILHBIX YHCE].
AKCHOMa HENPEPBIBHOCTH JIEHCTBHTENBHBIX Yrcel. JI0Ka3aTeIbCTBO TeOpeMbl Kanropa o
CTATUBAIOIIEHCS CUCTEME OTPE3KOB.
Monyiib TefCTBHTENIBHOTO YHCIIA H €TI0 CBOMCTBA (C I0KA3aTeILCTBOM).
JloKa3aTenbCTBO TEOPEMBI O IIPEACTABICHUM BCSKOW (YHKIMH, OIPENEICHHOW Ha
MHOECTBE, CHMMETPHYHOM OTHOCHTEJIbHO Hayajla KOOPAMHAT, B BHIE CyMMBI YETHOH M
HEYETHOH (YHKIIHIA.
JloKa3aTenpCTBO CBOMCTB CXOMSIIMXCS TTOCIEN0BATETBHOCTENH,
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7. JloKa3aTenbCTBO TEOPEMBI O CYIIECTBOBAHWM MpEJENa Y MOHOTOHHOM OrpaHHYEHHOM
TnocnenoBarebHOCTH. [IpuMeph IpUMeHeHUs 3TOM TeOpEMBL.

8. Jloka3aTenbCTBO CBOMCTB GECKOHEYHO MAJBIX NOCIEI0BATENFHOCTENH.

9. Jloxa3aTenbCTBO TEOPEMBI O CBS3H MEXHy GECKOHEUHO Malof ¥ GECKOHEYHO GONBIIOi
[IOCJIEI0BATEIbHOCTSIMH.

10. JlokxazaTenbcTBO TEOpeM 00 apu(METHUECKHUX CBOMCTBax 1113191 (S (8):
MOCIEN0BaTENLHOCTEH.

11. IloxasatenbCTBO SKBUBAJIEHTHOCTH OIpe/elieHui QyHKImY B Touke 110 I'eifne 1 Kommm.

12. JlokasatenbCcTBO KpUTEpHs CyIIECTBOBAHHS Mpesena GpyHKIMA B ToUKe (CBA3b mpeena ¢
OJTHOCTOPOHHHUMHU TIpeIeIIaMH).

13. JlokazarebCTBO JIOKATbHBIX CBOUCTB (YHKIHH, HMEIOIIEH KOHEYHBIH IIpefel B TOYKe
(OrpaHM9YeHHOCTH, COXPAHEHHE 3HAKA B OKPECTHOCTH TOUKH).

14. Jloka3aTensCTBO  CBOMCTB  QyHKUHMIH, MMEIONMX KOHEYHBIH Tpefe] B TOUKE
(EIMHCTBEHHOCTD TpeNeNa, NpeeNbHEI Mepexo]] B PABEHCTBE M HEPABEHCTBE, Mpemel
IIPOMEXYTOYHO#H QYHKIIUH).

15. Jloka3aTenbCTBO CBOMCTB GECKOHEUHO MAIbIX (DYHKITHHA.

16. JlokazarenbcTBO TeOpeM 00 apHMETHIECKHX CBOACTBAX MPEIENOB (GyHKIHIA.

3 sinx =
17. Jloxa3aTeqbCTBO EPBOrO 3aMevaTesIbHOro mpejena: lim,.,q o 1u cnepcTBUE U3 HETO.

1
18. JloxazaTenbscTBO BTOPOTO 3aMeYaTeNbHOrO Ipejena: lirrrl)(l + x)x = en crencTBHH H3
xXx—

HETO.

19. JloxasartenbcTBo TeopeM 06 apHdMETHIECKMX CBOMCTBAX HENPEPHIBHBIX (DYHKIIHIA.

20. Jloxa3arenbcTBO TEOPEMBl O HENPEPHIBHOCTH KOMIIO3MLHMH HENPEPHIBHBIX (YHKIIHIA.
Ilepexon  mpezeiy 1moJ 3HaKOM HENPEPLIBHOM (QYHKITHH.

21. Jloka3aTeabCTBO JOKATHHBIX CBOUCTB (PYHKI[MHU, HENPEPLIBHOM B TOUKE.

22. Touku paspeiBa (QyHknum M uX Kinaccupukauus. Vccnemosanwe (YHKIME Ha
HETPEPHIBHOCTH U IIOCTPOEHUE CXEMEI ee rpaduka.

23. loxa3aTenbCTBO TEOPEM O CBOMCTBAX (hyHKIHH, HENPEPHIBHBIX Ha oTpeske. [IpuMeHeHne
TEOPEM JUIS PELICHHS 3a/1a4.

24. Jloka3atebCTBO HEOOXOJMMOrO YCIOBHS, HEOOXOJUMOTO M JOCTATOYHOIO YCIIOBHS
middepernrpyeMocTu GYHKIIHH B TOUKE.

25. JloxasatenscTBO MIpaBHI IU(GGEPEHIMPOBAHUS CYMMBI, HPOM3BENEHHS H YaCTHOTO
byHKIWHIA.

26. Beisoz popmyn nuddepennnpoBanus (Tabuia mpoM3BOIHBIX).

27. BeiBozt dopmyisl jutst audybepeHnpoBanns CIOKHON YHKIHH.

28. Beisoz dopmyisl st nuddeperumpobanus 06paTHON QYHKIHH.

29. Jlorapudmuueckoe mupdepenmmposanue. BoiBox Gopmynsl s auddepeHIHpOBaHHIs
II0Ka3aTeIbHO-CTeNIEHHOH QYHKIIUY.

30. IIpon3BoHBIE BHICIIMX MOPSIKOB. JI0Ka3aTeIbCTBO CBOMCTB MPOM3BOIHBIX 71-I0 IIOPSIKA.

31. Mubdepeniman dynxuuu. BeBox ¢opMynsl s npuMeHeHms muddepeHnHATa B
IIPHOJIMIKEHHBIX BBIYHCIICHUSIX.

32. lupdepennman cnoxHOM (yHKuuH. J[OKA3aTENbCTBO CBOMCTBA HMHBAPHAHTHOCTH
nuddepeHImana NepBoro MopsaKa.

33. lupdepennmansl  BBICIIMX — HOPSAAKOB. JI0KAa3aTeNbCTBO — HAPYIIGHHS  CBOMCTBA
HHBApMaHTHOCTH Yy i depeHinana BToporo mopsika.

34. loxasarenseTBO TeopeMsl 0 auddepermupyemerx pynkuusx (Pepma, Pomns, Jlarpanxka,
Komm).

35. Jloka3aTeabCTBO KPHTEPHS TOCTOSHCTBA (QYHKIIUH HA IPOMEXKYTKE.

36. JloxasatebCTBO I0CTATOYHOTO YCIOBHSI CTPOTOro Bo3pacTaHusi (yObBaHus) (GYHKIHH Ha
IIPOMEXYTKE.
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37

38.
39;

40.

41.

42

.

43.
44.
45.

D

2)
3)
4)

)]
6)

7)
8)
9

S b= 1o

7.
8.
9.

10.
131
12:

0
JloxazatenpcTBO mpasmiia Jlomuraiis i pacKphITUS HEONIPEAEICHHOCTH (5) ,X = a+,a-

ocobast TouKa.

Jloka3aTenbCTBO HEOOXOAMMBIX YCIIOBHIM CYIIECTBOBAHUS SKCTpeMyMa (yHKIIUH B TOUKE.
Jloka3aTensCTBO JOCTATOYHOTO YCJIOBUS CYIECTBOBAHHS KCTpeMyMa (yHKIUH B TOUKE
(o 3HaKy nepBOH ¥ BTOPOH IIPOU3BOJHOM).

Jloka3aTenbCTBO JIOCTATOYHOTO YCJIOBHS BBINYKIOCTH (BOTHYTOCTH) (YHKLHH Ha
IIPOMEKYTKE.

Jloka3aTesnbCTBO HEOOXOMMMBIX YCIOBHM CyIIECTBOBaHHMS TOUYKM meperuba rpaduka
byHKIHH.

Jloka3aTelbCTBO JIOCTATOYHOTO YCJIOBHS CYIIECTBOBAHWS TOYKH Teperunba rpaduxa
byHKIHY.

OG6oCHOBaHHE CYIIECTBOBAaHUS aCHMITOT Y rpaduka GyHKIHH.

OO61mas cxema uccie1oBaHus (GYHKIHH U IOCTPOSHHE ee rpaduka.

[TapameTpuyeckoe 3ananue GyHKIuA. BeiBox hopMys 11 HaX0XKIEHUS IPOH3BOJHBIX [u
Il mopsiaka napameTpuyecky 3aaHHBIX (QYHKITHHA.

[lepeuens ymenuii u Hasbikos, HeobxoOuMbIx 018 cOayu sK3amena (2 cemecmp).
BbruncrnieHne HEONpeNeNeHHBIX HWHTETpaloB: IIpaBHJa HWHTETPUPOBAHMS; 3aMeHa
MIEPEMEHHOMN; MHTErPUPOBAaHHE II0 YacTAM; HHTEIPHPOBAHHE pPAlMOHAIBHBIX (QYHKIHH;
HHTETPUPOBAHHE HPPALMOHAIBHBIX (YHKIMH; HHTEIPUPOBAHHE TPHUIOHOMETPHYECKUX
(hyHKIHH.
Brerunciienne ompeneneHHbIX WHTerpaioB: Gopmyna Heiorona-JleiiOnuma; 3ameHa
NIEPEMEHHOMN; HHTETPUPOBAHUE TI0 YACTSIM.
BhrynclieHHe TeOMETPHYECKHX BEJTHYHH: IUTOLIANb IUIOCKOH (HUTrypsl; 00BeM Tena; IJIHHA
IYTH; IJIOIIA(b TIOBEPXHOCTH BpAIIEHUS.
Beruncnenne (GU3WYECKHX BENWYMH: CTATHYECKHME MOMEHTBHI Jyr M IUIACTHHOK;
KOOpIMHATHI [IEHTpa Macc AYT U IUIACTHHOK; paboTa; JaBjIeHHE.
HccnenoBanue psaoB Ha CXOJUMOCTb.
HccnenoBanrne (yHKIMOHAIBHBIX IIOCIEAOBATENbHOCTEH M PsJOB HAa DPaBHOMEPHYIO
CXOJIUMOCTb.
Pasnoxxenne QyHKIHH B CTETIEHHBIE PSAIBL.
Hcnonb3oBanue CBOKHCTB PSAOB JIIS HAXOKACHHUS UX CYMM.
[Tpumenenue psaa0B B IPHOIMIKEHHBIX BEIYUCIICHUSX.

Bonpocer k axsameny(2 cemecmp)
IlepBooOpa3nast pyHKIHS, ee OCHOBHOE cBOHcTBO. HeonpeieneHHbIH HHTETpall, CBOMCTBA,
BBITEKAIOLHE U3 €r0 ONPEIEIICHUS.
Tabnuia OCHOBHBIX HHTETPAJIOB.
IIpaBuna MHTETPHPOBAHUS.
MerToab! HHTErpUPOBAHUS 110 YAaCTSIM U 3aMEHOH IEpEMEHHOH.

WuterpupoBanue mnpocrtedmmx panuoHanbHBIX napobeit [-IV  Ttumos. PexyppenTtHas
dx

dbopMyna U BEIYHCICHUS fm, n#l

Meton HeonpeneneHHBIX KOA(Q(UIMEHTOB U1 pas3iokKeHHs NPABUIBHBIX PallMOHAIBHBIX
Ipobeil Ha cyMMy IIpOCTeHINUX.

WHTerpupoBanme HpparoHaTbHBIX (YHKITHIA.

WHTerprpoBaHie TPUTOHOMETPHUYECKIX BBIPAXKECHHIA.

IToHsiTHE ONpeieNeHHOTO HHTErpaia, ero reoMeTpryeckuii cMbicit. Heobxomumoe ycnosue
HHTErpAPYEMOCTH QYHKIHH.

Heo0xo011M0€ 1 I0CTaTOYHOE YCJIOBHE CYIIIECTBOBAHHS ONPEACICHHOIO HHTETpaa.
Krnaccel uHTErpHpyeMbIX GYHKIHA.

CpoiicTBa OnpeIeIeHHOT0 UHTErpaa.
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13.

14.
15.
16.

j 7
18.
19.

20.

21,
22;
23.

24.

23.
26.
27.
28.
29.

30.
31.

32.

33.
34.
35,

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

Wnrterpan ¢ nepeMeHHBIM BEepxXHUM Iipegenom, ero cpoiicrBa. ®opmyna HeroroHa-
JlelibHuUIa U1 BBIYUCIIEHHS ONIPECTIEHHBIX UHTETPAJIOB.

WHTerpupoBaHge 10 YacTSIM U NOACTAHOBKO! B ONIPEAEICHHOM MHTErpaie.

Brraucnenue nioinaiy miockoi (GUrypsl B JeKapTOBBIX U MOJSPHBIX KOOPAHHATAX.
Brruncnenue oOneMa Teia MO IUIOMANIM TapajUIeNbHBIX CeYeHHH M oOneMa Tesa
BpaICHHS.

Brranciienue JUIMHB! yT'H B IEKapPTOBBIX U MOJSIPHBIX KOOpIUHATAX.

BerynciieH#e Iomanan MoBepXHOCTH BPAIIEHNS B IEKapTOBBIX U IMOJIIPHBIX KOOpIUHATAX.
@Ou3uyecKkue NPHIOKEHUS OINPEIeICHHOT0 HWHTErpaja: CTaTUYeCKUE MOMEHTHI IyI U
IUTACTUHOK; KOOPAMHATHI LIEHTpa Macc AYI W IUIACTHHOK; paboTa MepeMEHHOW CHIIBL;
JlaBJICHHE HA IIOBEPXHOCTb.

Heobxoaumoe ycnoBue cxoaumocty psaa. CliokxeHde psaIoB. Y MHOKEHHE psia Ha YUCIIO.
CX0IuMOCTh psiia B €0 OCTaTKa.

["eoMeTpHuecKHii pAI H €T0 CXOUMOCTh. ['apMOHHYECKH#t Psit ¥ €r0 pacXoIUMOCTb.
Kputepuii cX0mUMOCTH psifia C TOJOKHUTEIEHBIMHA WICHAMH.

JlocTaTouHble MpPU3HAKA CXOAWMOCTH PSIOB C TOJOXHUTEIbHBIMA WIEHAMH: CpaBHEHHS,
Hanambepa, Ko, uHTErpajibHbIH.

Teopema JleiibHHIIa 0 CXOAMMOCTH 3HAKOYEPEAYIOMIETOCs psiia U ee IMPUMEHEHHE IS
OLIEHKH IOTPENIHOCTH IIPUOJIMIKEHHOIO BEIYUCIICHUS CYMM PALIOB.

CBoiicTBa abCONOTHO U YCIIOBHO CXOSIIUXCS PSIOB.

JlocTaToyHoe yCIOBHE VIS CXOJUMOCTH 3HAKOTIEPEMEHHOTO PsZa.

CpoiicTBa pAaBHOMEPHO CXOAAIIMXCS (YHKIIHOHATBHBIX MOCIIEA0BATEIbHOCTEH.

CBolicTBa paBHOMEPHO CXOAAMMUXCS (PYHKIMOHAIBHBIX PSIOB.

Teopema AGens. Bux obmactu cxomumocTu cremeHHoro psiga. Haxoxnmenue obnactu
CXOJIUMOCTH CTENIEHHOTO psifa.

CBoMCTBa CTENIEHHBIX PSIOB.

Pan Teitnopa. KosdbdummenTri Teiinopa. Heob6xomumoe ycinoBre pa3noxuMocT GyHKIHHA
B CTEIICHHOMU psJl.

®opmyna Teittopa Uiss MHOrOWIeHa M MPOHM3BOJIBHON (YHKIHU C JOTOTHHTEIBHBIM
4JIEHOM B OJIHOH U3 GopM.

HeobxouMoe U TOCTaTOYHOE YCIIOBHE Pa3JIOKUMOCTH (QyHKIMU B CTEIEHHOM PSJL.
Pasnoxenue B psg Maknopena ¢pyukuuit: e*, sinx, cos x, In(1 + x), (1 + x)%.
KocBeHHBIE TpHEMBI H METOIBI PA3NI0XKEHUs PYHKIMH B CTETICHHBIE PSI/IBL.

ITepeuensy npakmuueckux ymenuil ona coauu sxzamena (11l cemecmp).
Haxosxnenue npenenoB QyHKIHMH HECKOIBKUX IEPEMEHHBIX.
HccnenoBanue GyHKIUH Ha HENPEPHIBHOCTD.
Haxox/1eHre 4acTHBIX POU3BOAHBIX U T depernnanos | mopsaka.
HaxoxieHue 4acTHBIX IPOU3BOAHBIX U AU((EPEHIIUATOB BBICIIUX HOPSIKOB.
JuddepennupoBanue cloxHON GyHKIHH.
ITpumenenne nuddepernuana B npubIMKEHHBIX BEIYUCICHUSIX.
HaxoxneHne npou3BOAHBIX HESBHO 3aJaHHBIX ()YHKIIHH.
Hccnenoanue GpyHKIUH HA SKCTPEMYMEL.
Hccnenoranue GyHKIUM HA YCIOBHBIE 3KCTPEMYMBI.

10) HaxoxneHne HauMeHbLIEro 1 HanOOIbIIEro 3HaYeHHi PYHKIHU B 00JIACTH.

11) Pemnenue 3a/1a9 Ha ONITHMHA3ALIHIO.

12) Beruncienue JBORHOTO, TPOMHOTO, KpUBOIHHEHHBIX HHTerpaioB lu Il poaa.

13) Ilpunoxenuss DBOMHOrO, TPOHHOTO, KPUBOJIMHEHHBIX HWHTErPAJiOB JUI BBIYUCIICHHUS

1)

TCOMCTPHYCCKHX H ¢H3H‘IGCKHX BCJIIMYHH.

ITepeuensy meopemuueckux eonpocos ons coauu sxzamena (Il cemecmp).
Jloka3aTesbcTBO CBOMCTB (PYHKIIMMA, HETIPEPBIBHEIX B TOUKE.
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2) Jloka3aTenbCTBO CBOMCTB (YHKIMif, HENPEPHIBHBIX HA 3aMKHYTHIX OrPAHMYEHHBIX
obnacTsx.

3) Jloka3saTenbcTBO HEOOXOAMUMBIX yCIOBHY UM EPEHIIMPYEMOCTH B TOUKE.

4) Jloka3aTenbCTBO JOCTATOYHOI'O YCIOBUS AU(depeHIpyeMOCTH QYHKIMHE B TOUKE.

5) BemBoa dpopmyn mns nuddepeHimpoBanms CIOKHOM QYHKIHH.

6) JlokaszaTenbcTBO HHBapHAHTHOCTH (hopMbl Tuddeperimana GyHKIUH.

7) BemBoa Gopmyiel s npuMeHeHus auddeperipana B npuOIMKEHHBIX BRIUUCIEHUIX.

8) BeBox dpopmyn niust mupdepennuana I1, 111, ..., n-ro mopsakos.

9) JlokazaTenbcTBO HapyIICHHs WHBAPHAHTHOCTH (opMbl y auddepeHIHanoB BICIIHAX
HOPSAKOB.

10) BeiBox dopmynel Telinopa wist GyHKIHE ABYX HEPEMEHHBIX.

11) Cnoco6s1 iuddepernrpoBanus HessBHBIX DYHKIHN OTHOM M HECKOIBKHX MEPEMEHHBIX.

12) JlokazaTensCTBO JOCTaTOYHOI'O YCIOBUS CYLIECTBOBAHHUS IIPOM3BOIHOM 110 HANIPABIICHHUIO.

13) BeiBox ypaBHEHHI KacaTeabHO#M IIIOCKOCTH H HOPMAJTH K TIOBEPXHOCTH.

14) Jloxa3aTenbCTBO HEOOXOAUMBIX YCIIOBHI SKCTpeMyMa (GYHKIHH B TOUKE.

15) locrarounble yclIOBHSI JKCTpeMyMa (YHKIMM B TOYKE M WX NPHMEHEHHE IS
uccrenoBaHus QyHKIHA.

16) Crioco6bI HaX0XKAEHHS YCIOBHOTO 9KCTpEMYMa QYHKITHH.

17) HaxoxeHne HauMEHBIIETO0 W HaubOJBINEro 3HaYeHUi (QYHKIMH B 00JIaCTH M pElICHHE
TEKCTOBBIX 33/1a4 Ha 3KCTPEMYM.

18) JloxazaTenscTBO HEOOXOAMMOTO YCIIOBHS CYIIIECTBOBAHMS ABOMHOTO HHTErpaa.

19) JlokazaTensCTBO HEOOXOJMMOTO0 M [JOCTATOYHOIO YCJIOBHS CYIIECTBOBAHHS IBOMHOIO
MHTETpaa.

20) JlokazaTenbCTBO HHTEIPUPYEMOCTH HENPEPHIBHOM (QYHKIIUH JIBYX MEPEMEHHBIX.

21) JlokazareabCTBO CBOMCTB IBOWHOIO MHTErpaa.

22) BeiBon ¢opMyIsibl 3aMeHBI NMEPEeMEHHBIX B ABOWHOM wWHTerpaie. JIBoiHOM HHTErpan B
HOJISIPHBIX KOOpAMHATAX.

23) BeiBon (opMyn U TEOMETPUYECKUX HPHIIOKEHHN BOMHOTO HMHTErpalia: BBIUMCIICHHE
IJIOIIAM¥ IUIOCKOW (UIyphl; BBIYMACICHHE O0BEMa Teja; BBIYMCICHHE ILIOINAIN
MOBEPXHOCTH.

24) BeiBos opmyn ans GU3NUECKUH IPHIOKEHUH TBOWHOrO HHTErpaja: BEIYACICHHE MACChI
IJIACTHHKH; CTaTMYECKMX MOMEHTOB IUIACTHHKH; KOOpDAMHAT IEHTpa Macc IUIACTHHKH;
MOMEHTOB HHEPIIUH IIACTUHKH.

25)BeiBon  GopMyn Ans  BBIMMCIEHHS [BOWHOrO MHTETpala IO MPSIMOYTOJLHOM M
MPOU3BOJILHOH 00acTsM.

26) BeiBon Gopmyn uis MPWIOKEHHM TPOMHOrO HMHTErpaia: BBIYHCIECHHE 00BEMa Tena;
BBIYKMCJIEHUE MACCHI T€Ja; BRIYMCICHHE CTATUYECKUX MOMEHTOB TeNla; KOOPAMUHAT IIEHTpa
Macc Tea; MOMEHTOB HHEPIMHK Tela.

27)BeiBon  GopMyn UL BHIYHCICHHS TPOMHOTO WHTEerpajia B I[WIHHIAPHYECKHX M
chepHUeCcKIX KOOPAUHATAX.

28) BeiBox opmyIsl IS BEIYUCIICHUS KPUBOJIMHEHHOTO MHTErpana Iposa (1o mmmse Jayru).

29) Beison opMy isi IPHIIOKEHHH KPHBOJIMHEHHOTO HHTErpasia Ipo/ia: BEIYKMCIICHHE JTHHBI
NYTH; BBIYMCIICHHE MAcChl JYTY; BBHIYMCICHHUE CTATHYECKMX MOMEHTOB AyTd; KOOPIMHAT
I[IEHTpa Macc IyTd; MOMEHTOB HHEPIIHH JIyTH.

30) JloxasaTenbCTBO CyLIECTBOBAHUS KpUBOJIMHEHHOTO HHTerpasia IIpoja (o koopauHaram).

31) BeBoa dopmyit [uis BEIMHCIIEHHS KpHBOIMHERHOrO HHTerpana [Iposa.

32) Bemox dopmyisl I'prHa 1 hopMyIisl Ut BEIYHCIEHNS IIOMANM IOCKON QUIYpEL.

33) BeBox popMyIIbl 1UIs BEIYHCIIEHHS pabOThI IJIOCKOTO CHIIOBOTO IIOJIS.

34) Jloka3aTelnbsCTBO  HE3aBUCHMOCTH KPHBOJIMHEHHOrO HHTerpajia oOT (GOpMBI  IIyTH
HUHTETPHPOBaHHS.

35) Ycnosue mnomHoro muddepeHnHana ¥ BOCCTAHOBICHHE (YHKIHMHM 10 €€ MOJHOMY
muddepeHnuany.
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36)BoiBon ananora ¢opmynsr HetoToHa-JleifOHUIA 7T BRMHCIEHHS KPHBOJIMHEHHOTO

ST

o0

10.

11
12
13.
14.
15.
16.
17

18.

19:

20.

21

22,

23.

24.

25.

26.

AT,

HHTErpaa.

Illepeueny meopemuueckux éonpocos ons coawu sxsamena (IV cemecmp).
IToBepxHOCTHEIE HHTErpambl | poja: MOHATHE, CBEICHHE K IBOHHOMY.
Brruniciienye BETHYMH ¢ IOMOIIBIO IOBEPXHOCTHBIX HHTErpasioB | poza.
IToBepxHOCTHBIE HHTETpalIbl 2 pOfia: MOHSTHE, CBEAEHHE K JBOHHOMY.
®opmyna CTokca U ee NPUMEHEHHE [UIsi UCCIIEI0BaHMUs KPHBOIMHEHHBIX MHTETPAIOB B
IIPOCTPAHCTBE.
@opmysa OcTporpaackoro.
IIpousBosHas ckansgpHOro mojis MO HANPABIEHHIO, €€ CBsi3b C AHBBEPeHIHPYEMOCTHIO
(GYHKIMH B TOUKE.
I'pa/iuenHT CKaISIPHOrO MOJIS H €ro CBA35 C IIPOM3BOIHOM MO HANPABJICHHUIO.
Ilotok BekTOpHOrO MmOJA 4epe3 MmOBepXHOCTb. Dopmyma OCTPOrpanckoro B BeKTOPHOM
dopme.
[upkyssius BextopHOro mosst. @opmyna CTokca B BEKTOPHOH hopMe.
JluBeprenuus, poTop BEKTOPHOTO MOJSI, X IPHUMEHEHHE JUIS XApaKTEPUCTHKH BEKTOPHEIX
HOJIEH.
HecobGcTBenHble WHTErpansl ¢ 6€CKOHEYHBIMU TIPEJEIaMi HHTErPHPOBAHHS, X CBONCTEA,
CXOAMMOCTb.
HecoOcTBeHHBIE HHTErpaTBI OT HEOTPAaHUYEHHBIX (YHKIMH, HX CBOHCTBA, CXOIUMOCTb.
Teopema o paBHOMepHO# cxomumocTu Gyrkuuu f(x,y) K npeaeTbHOM QYHKIHH.
Teopema o HempepEIBHOCTH TIpeNeLHOM (yHKIHH.
Teopema o mpesieIbHOM IIepexozie 10T 3HAKOM HHTErpana.
Teopema o mudpepernrpoBanyH O] 3HAKOM HHTETPAJIA.
Teopema 06 uHTErpHpOBaHKE 110/ 3HAKOM HHTETPAA.

. HopmupoBanuele u oproronansHble (yHKmud. HopMHMpOBaHHBIE B OPTOrOHAIBHBIE

cuctembl Qynkumi. JokazaTh OPTOrOHAIBHOCTH OCHOBHOM TPHIOHOMETPHYECKOI
cucTeMbl QyHKIuUit Ha[-m;7).

Teopema o pasnoxenuum QyHkimi B TpuroHoMeTpudeckuit psx Dyppe (ycioBus
Hupuxie).

Capur cermenTta pasnoxenus. IIpuBeCTH NpHMEp Ha pasloXkeHHE (YHKIHH B
TPUTOHOMETpUYIECKU ps Pyphe ¢ UCIIOTHE30BAHUE CABHIA CETMEHTA PA3IIOKEHHUS.
Vi3MeHenne UMHBI cerMenTa pasyoxenus. [IpuBecTn npumep Ha pa3ioxkeHHe GYHKIHHA B
TpUroHomerpu4eckuit psn @ypee Ha [-/;/], BEIOpaB KOHKpETHOE 3HAYEHUE /.

YerHete u HeueTHbIe QyHKIMH. Pasinoxkenue B TpuroHoMeTpudeckuii psit Oypbe YETHBIX U
HEYeTHBIX (hyHKIHUH.

Paznoxenve Qynknuu, 3ananHoii Ha [0;7], B Tpuronomerpudeckuii psg Gypbe TOIBKO 1O
CHHYCaM (TOJIBKO 110 KOCHHYCaM).

[Tpubmmkenue dynkuuit B cpeqreM. DKCTpeMaIbHOE CBOHCTBO K0d(duIHeHToB Dyphbe.
Hepasenctso Beccens.

CxomumocTh B CpeiHeM, ee CBfi3b ¢ PABHOMEPHOH CXOJUMOCTBIO IMOCIENOBATETLHOCTH
GyHKIHIA.

Heobxommmoe u nocratounoe ycioBue cxomumocTd psita Pypbe GbyHKImH f(x) B
cpenneM. Pasenctro Ilapceas.

[TonHoTa M 3aMKHYTOCTB OPTOTOHAIBHBIX CHCTeM (yHKIMH. CBS3b MEX/Iy MOTHOTON H
3aMKHYTOCTBIO CHCTEM (DYHKIIHIA.

XapaxTep cXOIMMOCTH TPHTOHOMETPUYECKHX PsiioB Dyphe.

[Tepeuenv npakmuueckux 60npoco6 ebiHOCUMBIX Ha sKk3amen (IV cemecmp).

BrbraucieHue MOBEPXHOCTHBIX MHTErpaioB 1 u 2 poma (HEHMOCPEACTBEHHO H ¢
UCTIONIBE30BaHHEM (opMyisl OCTPOrpascKoro).
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2. Tlpumenenne dopmynsr Crokca Ui BBIYMC/ICHHS KPUBOJIMHEMHBIX UHTETPAIOB B

IIPOCTPAHCTBE.

Boccranosnenne gynkumu o ee nonmsomy muddepenuany.

4. HesaBucumocTh KPHBOJIMHEHHOIO HATETpaa OT GOPMEL IIyTH UHTETPUPOBAHUS, BEIYHCIICHHE

KPHBOJIHHEHHBIX MHTETPAIIOB C IIOMOLIBIO IEPBOOOPA3HOI.

BbranciieHre N0ToKa, TUBEPreHIH, POTOPa, IUPKYJIAIHH BEKTOPHOTO IOJISL.

6. BbluMClieHHE TI€OMETPHYECKHX M (H3MYECKHX BEJHYHH C MOMOIIBIO [IOBEPXHOCTHBIX
HHTErpasioB 1 u 2 poja.

7. Pasnoxenne QyHKImMii B TpUroHOMeTpHueckue psgbl Oypse. Mcmons3opanme Ppa3IoKeHu
U HAXOJXKJICHHSI CYMM PSIJIOB.

8. MHccnenoBaHue HHTErpaioB Ha CXOJHUMOCTb.

9. Beorurcnenne HeCOOCTBEHHBIX HHTETPAIOB.

10. IIpimenenre HeCOOCTBEHHBIX HHTETPAIOB /TS BRIYMCIICHHS BETMYHH (ILTOMAb, 00BeMm).

(9%}

=

6.5 ®OH/JI OEHOYHBIX CPEJICTB

TomnHbrii GaHk 3anaHuil ISl TEKYIIEro, py6ex)HBIX KOHTPOIeH U IIPOMEXYTOYHOM
aTTeCTallid 10 [JUCUMIUIMHE, IIOKa3aTelW, KPUTEPHH, INKaIbl OICHUBAHUS
KOMIIETEHIIMH, ~ METOAMYECKME  MaTepHaibl,  ONPEJENSIOMKUE  TPOLEIy DSl
OIICHMBaHMsI 00pPa30BaTENbHBIX Pe3yJIbTATOB, IIPUBEAEHH] B YUeOHO-METOINYECKOM
KOMIIJIEKCE TUCIUILIAHEL.

7. OcHOBHasI M IONOJIHUTEIbHAS YueGHast JuTepaTypa
7.1 OcHoBHas IMTEpaTypa

1. Kparkuii kypc maremaruyeckoro anammza. T. 1. Juddepennmansaoe u
UHTETpalbHOE MCYMCIIEHHs] QYHKIUA OIHOMN mepeMeHHOMH. Pampr: VueGuuk /
Kynpssues JLIL., - 4-e uzn. - M:OU3MATIIUT, 2015. - 444 c.- JlocTyn u3
IBbC «znanium.com»

2. Kparkuit Kypc MaremaTuyeckoro aHammsa. T. 2. Hubdeperuumansaoe u
UHTErpajbHOe UCYHUCIEHUs QyHKIMI MHOTHX IepeMeHHBIX. | apMoHnYecKuit
aHanmus / Kynpssues JLI., - 3-e uzn. - M..OU3MATIINT, 2003. - 424 c. -
Hoctyn u3 9BC «znanium.com»

7.2 /lononnumensnas aumepamypa
1. bepman I'. H. COOpHMK 3amad mo Kypcy MaTeMaTHYecKOro aHah3a:
y4ebHoe nocobue ayist By3os / I'. H. Bepman. - 20-e u3z. - Mocksa: Hayxa,
1985. - 384 c.
2. Marematuyeckuii aHanu3: COOPHMK 3afad C peLIeHHsMH: YueOGHoe
nocobue / B.I'. Illepmmues. - M.: HUI] UHOPA-M, 2015. - 164
c.http://znanium.com/catalog/product/501529

8. Yuebno- memoouueckoe obecneuenue camocmoamenvnoii pabomol

ooyuaowuxca
1. Meronuyeckie yKka3aHWsT ¥  KOHTPOIbHBIE  3ajaHds IO Kypcy
MaTeMaTH4eCKoro aHanusa (cneuuansHocTh 010101 — wmartemartuka). —

Kyprasn, 1995r.
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2. IlpakTuyeckue 3aHATHs N0 Kypcy «MareMaTHuecKuil aHamusy s CTYJIEHTOB
I kypca (I cemectp). — Kypran, 2009. - /Cocraun Myxuu A.E.

3. Ilemaroruuyeckue TeCThl MOCTHIKEHHMU 10 pasneny «BBenenwe B aHaiuz»
Kypca «MaremaTnieckuii anaimus». — Kypran, 2009. - /CocraBun Myxun
AE.

4. Ilenaroruyeckue TeCThl JOCTIKEHHH MO pasjey «Aubdepenipansaoe
MCUYHCIIeHHe (QYHKIMH ONHOM mepemenHOM». - Kypran, 2010. - /CocTtasun
Myxun A.E.

5. Maremaruyeckuii aHanu3: Meroqudueckue yKasaHHS K MPaKTHYECKUM
3aHATHAM (II cemectp). — Kypran, 2010. - /Cocrasun Myxun A E.

6. Wurerpanbl 10 TMOBEPXHOCTH. DJEMEHThl TEODHH [IOMS. WUnTerpainsl,
3aBucslmIMe OT mnapaMerpa. Psaael ®ypre: Meroaudeckue yka3aHus K

M3YYCHHUIO DpasleioB MaTeMaTHYecKoro anamusa. — Kypran, 2005. -
/CocraBun Myxun A.E.
9 . Humepnem-pecypcot HeoOX0AUMBbIE 11 OCBOSHHS IUCIIAILIAHEI
Ne HHTepHeT-pecypc Kpartkoe onucanue
1 http://www.edu.rw/ ®enepansHblii nopran «Poccuiickoe ob6pasoanue»
2 highermath.ru Kypc Bbiciieii matemaThku (Teopus)
3 mathelp.spb.ru Jlekuuu no BeicLIel MaTeMaTuke
4 http://elementy.ru DHUHKIONe AMYecKuil caliT
5 | http://ru.wikipedia.org OHuMKnoNe M Bukuneaus
6 | http://botaniks.ru/matem.php AJNTOPUTMBI PEIEHHs OCHOBHBIX 33/1a4 MaTEMaTHYEeCKOro
aHanusa
7 e oot s T Caiit MOCKOBCKOTO roCy1apCTBEHHOTO YHHBEPCHTETA HM.
M.B.JIlomoHOCOBa

10. ”TH®OPMAIIMOHHBIE TEXHOJIOI'MA, TIPOT'PAMMHOE
OBECIIEYEHHUE 1 TH®OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI
Ilpy wu3ydennn Kypca uCIONB3yloTCs O(QHUCHBIE mporpammsl  Microsoft
Windows7 Kopnopatusnas, MicrosoftOffice, OpenOffice 4.1.3 .
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ITPUJIOXEHUE 1

AHHOTamHS
K paboyei mporpamme AUCIHITMHEI«MaTeMaTHuecknit ana sy
00pa3oBarensHOM POrpaMMEI BBICLIETO IPOMECCHOHAIBHOrO 00pazoBaHms —
porpammel GakaliaBpuara

01.03.01-MaremaTuka
HAalIpaBIE€HHOCTE:  MartemMaTH4eckoe H  nporpamMmMHoe ofecneyenne
BBITHCIHTEJIbHBIX CHCTEM H KOMIIbIOTEPHBIX CeTeli.

TpymoemkocTs mucuummmmug: 3 I3a4.ex1.(1116akagemuueckux Yaca)
Cemectpsr: 1,2,3,4
DopMeI TIPOMEXYTOYHOM aTTecTanuu:4 sx3amena
Conepxanne qucnMmIHELT
OcHoBHbIE MOHSTHS MATEMATHYECKOr0 aHATM3a U MX CBONHCTBA, OCHOBHELE OOBEKTEI

H METOObI MaTeéMaTH4YecKOoro aHaliu3a, ux IIPUIIOKEHHUS B APYyrux OTpaciIsIxX 3HaHUA
U I pelneHust IIPaKTHYECKUX 3amgayd.
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