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1.ObEM JUCHUIIJIMHBbI

Bcero: 24 3adeTHbIX enuHull (864 akageMUYecKuX Jaca)
ouHas popma oOydeHHS

Bup yueOHo# paboThI Ha Bcro CEMECTP
JTUCHUTUIHY 1 2 3 4

AyIUTOpHBIC 3aHITHS 420 108 108 108 96
(koHTaKTHasi padboTa ¢
IIPENOIaBATEIEM )BCETO
Y4acoOB, B TOM YHUCIJIE:
Jlexmun 192 48 48 48 48
[TpakTrueckue 228 60 60 60 48
3aHITHUS
CamocTosTenbHas 444 72 180 72 120
paboTa, BCero 4acos, B
TOM YHCIIe
[ToaroroBka k 108 27 27 27 27
DK3aMEHY
BrimonaeHme 72 18 18 18 18
KOHTPOJIbHOM pabOThI
Hpyrue Buasl 264 27 135 27 75
CaMOCTOSITEIIbHOU
paboThI
Bun nmpomexxyTouHoi 9K3aMEeH 9K3aMEH | JK3aMEH | 9K3aMEH | dK3aMeH
aTTeCTaINH
OO01ast Tpy10€MKOCTh 864 180 288 180 216
JUCITUTITIHBI




2. MECTO JUCHMUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHON
IHPOI'PAMMBbI

Jucnnmiamaa «MaTeMaTHYeCKUM aHaIM3» OTHOCHUTCS K 00s3aTeIbHON YacTH
yacth bnok 1, mornueckn M COAEPKATENBHO -METOAUYECKH B3aMMOCBS3aHa C
IPYTUMH TPO(PECCUOHANBHBIMU JAUCHUIIMHAMU: alreOpoi, TeoMeTpHuel, Teopueit
GYHKIIMI ~ KOMILJIEKCHOM —TepeMeHHOHM, auddepeHnaNIbHbBIMI  YPaBHEHHUSIMH,
TEOpUEH BEPOSITHOCTEH, YMCIEHHBIMU METOJaMH, Y4YEOHOH M IPOU3BOICTBEHHOMN
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
BEPOATHOCTEW, YPaBHEHMSI C YACTHBIMU MIPOU3BOIHBIMH, (PYHKIIMOHAIbHBIN aHAIN3,
YUCJICHHBIE METO/bl, BADUALIMOHHOE UCYUCIIEHNE U MHOTUX JIPYTHX.

3.JNIVIAHUPYEMBIE PE3YJIbTATbBI OBYUEHUSI

Ilenpto OCBOEGHHSA JUCHUINIMHBI «MaTeMaTHYeCKUi aHalu3» SBISETCS
MOJTyYCHHE byHIaMEHTAIBLHOTO MaTEMaTHYECKOTO o0pa3zoBaHusl,
CIIOCOOCTBYIOIIETO Pa3BUTUIO JIMYHOCTU, TMOATOTOBKE KBaJIU(UIIMPOBAHHOTO
MaTeMaTuKa, CIOCOOHOr0 NPUMEHUTh 3HAHUS W3 MaTeMaTH4YeCKOro aHajiu3a B
Pa3IMYHBIX 00JACTAX HAYKH M €€ TPHIIOKEHUIX

3amayaMu OCBOCHUS JUCLUIUIMHBI «MaTeMaTHUYEeCKUN aHaJIU3) SBJISIOTCS:
-OCBOCHME OCHOBHBIX IIOHSTHUH M UX CBOMCTB;
-OBNajicHUe  (PyHIaMEHTAJIbHBIMH  TOHATHSAMH  MaTEMaTUYeCKOTO  aHalu3a,
CBOMCTBAMHU TMOHSITHH, OCHOBHBIMU HMCYHCICHHSIMH OOBEKTOB MaTEMaTHYECKOIO
aHaIu3a;
-OBJIQJICHUE METOJIaMH W TPUEMaMHU PEIICHUs] KOHKPETHBIX 3aJlauy U3 Pa3IMuHbIX
obOmacTeit MaTeMaTHKU,
-bOpMUpOBaHHWE HABBIKOB MPUMEHEHHS  MaTEMAaTHMYECKOTO  aHaiu3a IS
HCCIICIOBAHUSI B PA3JIMYHBIX 001aCTAX MaTeMaTUKU, PU3UKH, XUMUHU, OUOJIOTUY;
-hopMUpOBaHNE YMEHHUsS BBIICIISTH KOHKPETHOE MaTEMaTUYeCKOE COJIep)KaHUE B
MPUKJIAAHBIX 33Jja4aX yueOHOUM U MpodecCuOHAIbHON AESTENbHOCTH.

Komnerenuuu ¢gopmupyembie B pe3yJibTaTe OCBOCHHUS IMCUHUIIHHBI:
-CnocobeH mnpuMeHATh (PyHIaMEHTaNbHbIE 3HAHUS, IOJyYeHHble B 00JacTH
MaTeMaTHYeCKUX M (WJIM) €CTeCTBEHHbIX HayK, M HCIOJNb30BaTh HX B
npodeccronansHoi aestensaoctu (OITK-1);

NuaukaTopel M JAECKPUIITOPHI YacTH COOTBETCTBYIOIIEH KOMIIETEHLUH,
dbopmupyeMoid B  Tpolecce M3Y4YEHUs  JUCHUIUIMHBI  «MaremaTuuecKuit
aHaJIM3», OLEHUBAIOTCS MPU MOMOIIM OLIEHOYHBIX CPEACTB.



[Tnanupyemblie pe3yibTaThl 0OYUYCHHS 0 TUCHUTITHHE «MaTeMaTHYeCKUN aHaIu3y, HHANKATOPHI
noctuxkenns komneteHuut OIIK-1, nmepedyeHb OlIEHOUYHBIX CPEICTB

Ne Kon HaumenoBanue Kon [Inanupyemsie HanmenoBanue
/T | MHIUKaTOpa WHJUKaToOpa IJIAHUPYEMOTO pe3yJIbTaThl OIICHOYHBIX
JIOCTHKEHUS JIOCTHKEHUS pe3yJibrara oOy4eHus CpPEACTB
KOMIICTECHITUU KOMIICTECHITUU o0yJeHus
1. WI-1 onx 1 3HaTh: ocHoBHble | 3 (MO-1 onk 1) 3HaeT: ompeneneHus u | Bompocs TS
IIOHATHUA U  METOAbI CBOMCTBa OCHOBHBIX cla4yu 3K3aMCHa
pemenus THUIIOBBIX HOHﬂTHﬁ,
3aaa4 HCIIOJIB3YEMBIX B
JTaHHOM obiacTu,
MECTOAbI peuicHus
3ajgad, BO3MOKHBIC
cepbl ux
IIPUIIOKEHUI
2. WUI-20nk 1 Ymets: wucnonszoBats | Y (UA-2 onk-1) Ywmeer: pemath | 3agaHus
TIOJTYYCHHBIC 3HaAHUA OCHOBHBIC THUIIBI 3a4a4 py6e)KHLIX
JUIs peleHus KOHTpOJIEH,
MPUKIIAJHBIX 3ada4 BOIIPOCHL JJIsA
cJa4yu SK3aMEHa
3. N-3omk-1 Baaners: B (MO-3 ok -1) Bnameer: ocHoBHBIMHE | Bompocsr IS
MaTeMaTH4YCCKUM IIOHATHAMU, cJa4yu SK3aMEHa
armapaTomMm npueMamMu pemeHun
JUCIHHUIIIINHBI, 3aaa4y
OCHOBHBIMHU
TIOHATUSAMU,
IIpUEMAaMU  DPEILIECHUS
3aaa4
4. Conep:xanue QM CHUATIIHAHBI
4.1. Y4eOHO-TeMAaTHYECKHUI IJIaH
Py6Gex Howmep HaumenoBanue pazgena, | KonmuecTBo 4yacoB
pasnena, TEMBI KOHTAKTHOM pabOThI C
TCEMBI IMperogaBaTcjicM
Jlexun [IpakTnueckue
3aHATUA
IcemecTp 48 60
Pybex 1 P1 MHokecTBa QyHKIUH, 24 36
IpEAEIIbl, HEIPEPBIBHOCTH
PyGex 2 P2 [TpousBogHast GyHKIMS 14 16
Pybex 3 P3 [Ipumenenue 10 8
MIPOU3BOJHOU ISt
uccnenoBanus GyHKIIMU U
MOCTPOCHUS Tpaduka
Il cemecTp 48 60




Pybex 4 P4 Heonpenenenuslii 12 18
UHTETpan (METOJIbI
WHTETPUPOBAHUS)
Pybex 5 P5 OmnpeneneHHblil UHTErpa, 6 6
€ro CBOWCTBA U
BBIYKCIICHUE
PyGex 6 P6 [TpunoxeHus 10 16
OIPEJICTICHHOT0 UHTErpaJia
PyGex 7 P7 YwucinoBbie psiJibl 10 10
Py6ex 8 P8 DyHKIMOHAIBHBIE PSIIBI U 10 10
WX MIPUMCHCHHE
11 cemecTp 48 60
Py6ex 9 P9 Huddepennmansaoe 24 30
UCYHCIICHUE PYHKITUI
HECKOJBKHX MEPEMEHHBIX
Py6ex 10 P10 HNurterpanbHoE 24 30
UCYHCIICHUE PYHKITUI
HECKOJBKHUX MEPEMEHHBIX
IV cemectp 48 48
Pybex 11 P11 WuTerpansl no 12 16
MTOBEPXHOCTHU
Py6ex 12 P12 DJIEMEHTBI TEOPUU OIS 12 10
Py6ex 13 P13 HecoGcTBeHHBIC 12 10
WHTErPaJibl U UHTETPAJIBI,
3aBUCSIIUE OT MTapameTpa
Py6ex P14 Psnbl @ypbe 12 12
4.2. Conep:kaHue JIEKIIMOHHBIX 3aHATHH
Iupp HaumenoBanue
pa;’ﬁga’ pasaciia, TCMblL HanmenoBanwne n COACPIKAHUEC JICKIIUN Tp}’}ZlOCMKOCTI),lIaCLI
I CIIATUTHHE] JAUCHUITIIMHBI
| CEMECTP
P1 MHoxecTBa, MHO0X€eCTBO IEHCTBUTENBHBIX YUCEII: PALlMOHAIbHbIE

GyHKIUY, IPEIETIbI,
HENPEPBIBHOCTh

Yrcia, He0OXOIUMOCTh PACIINPEHUS MHOKECTBA
palMOHAIBHBIX YUCEIN, UPPALMOHAIIBLHBIC YHCIA,
n300pakeHNe AeHCTBUTEIHHBIX YHCET
0ECKOHEUHBIMH JECITUIHBIMH JPOOSIMH,
aKCHOMAaTHKa MHOXECTBA A€HCTBUTEIBHBIX YUCEIL.

OrpaHWYeHHBIC U HEOTPAHUYEHHBIC YHUCIIOBBIE
MHOYKECTBA: OTPaHUYEHHOCTh MHOXKECTBA CBEPXY,
CHM3Y; OTPaHHYEHHOCTb, HEOIPAaHUYEHHOCTb,
T'PaHUIBI MHOXECTB, OKPECTHOCTH TOYEK,
MIPOMEKYTKH.

Moayne I1eHCTBUTENLHOTO YKCIA B €T0 CBOMCTBA.
TIOHATHE MOAYJIS IEUCTBUTEIBHOTO YHCHA,
FeOMETPUYECKUI CMBICIT; CBOMCTBA MOAYJISI
JEHCTBUTENILHOTO YMCIIa; PACCTOSHUE MEXIY
TOYKAMH HA MPSIMOU.




JeiicTBuTenpHas QYHKIHMA ICHCTBUTEIBHON
NIEPEMEHHOI: MOHSTHE COOTBETCTBUS MEXKIY
MHO’KECTBaMH, OTOOpaKEHNE MHOXKECTB, (DYHKITHS,
yucnoBast QYHKIMS, IeHCTBUTENbHAS GYHKIHS
JCUCTBUTENHHON IEPEMEHHO; 00J1acTh
OIIpe/esIeH s, MHOYKECTBO 3HaYECHUH, CIIOCOOBI
3aJ[aHusl, Cy)KeHHE QYHKIIMU, KOMITO3ULUSI (DyHKIIUH,
oOpartHast QyHKITHSL.

Krnaccudwukarnms QyHKIHIA 10 aHATUTHYECKIM

BBIP2KCHUAM M CBOMCTBAM: IeJIble PAalliOHAIBHbIC,
IpoOHO- paroHaIbHBIE QYHKIINH,
HppalroHabHbIe (PYHKINH, anredpandeckue,
TpaHCLEHACHTHbIC (QYHKIMH; MOHOTOHHbIE,
OrpaHWYEHHbIC, YCTHBIC M HEYETHBIE (DYHKIIUH,
repruoAnYecKue QyHKIHH.

Ilocne1oBaTeIbHOCTU M UX CBOMCTBA: ITOHATHE
IoCICa0BATCIIBHOCTH, CIOCcoObI 3aJaHus1, MIPUMEPbI
HOCHC}IOBaTeHLHOCTeﬁ; MOHOTOHHBIC
TOCJIE10BAaTCIIbHOCTU, OTPAHNYCHHBIC
TIOCJICJOBATCIIBHOCTH.

IIpenen nmocyienoBaTEALHOCTH: OIpCACIICHUC,
FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI, CXOOAIIUECA U
pacxoadmuecs nocjaeA0BATCIbHOCTHU, UX CBOIICTBA.

CBONMCTBACXOIANIUXCANOCISIOBATECILHOCTECH:
€IMHCTBEHHOCTS TIpeieia, Ipeaes
MTOITIOCIIEIOBATEIEHOCTH, OTPAHNICHHOCTh
CXOJIAIICHCS TIOCIEIOBATEIFHOCTH, COXpaHCHHE
3HaKa, IPeIeIbHBIN MEPEeX0/ B PaBEHCTBE,
TpeeTbHBINA NIEPEX0]T B HEPABEHCTBE, MPEe
MIPOMEKYTOYHOH MOCIEN0BATENILHOCTH, TIPEIe
OTPaHMYEHHOM MOCIIEJIOBATETLHOCTH, YHUCTIO «ey.

TeopeMsl 0 IIpejieniax nocjaea0BaTeIbHOCTEN. BUibl
HEONpe/IeJICHHOCTEN U UX PACKPBITUE: TEOPEMBI O
Hpenene CyMMLI, HpOI/I3BeJleHI/I$I 1 9aCTHOI'O
CXOJISIINXCS ITOCIIEN0BATEILHOCTENH;

0 oo 0.
HEOMNpe/IeIEHHOCTH BUJIA 5, —, 00-00, 0xo0, 1%;

0OECKOHEYHO MaJjble ¥ OECKOHEYHO OOJIbIINE
[TOCJIEIOBATEILHOCTH, HX CBOMCTBA.

[penen dyHkuuu:npeaesa GyHKIHH B KOHSIHON
TOYKe, Ha OECKOHEYHOCTH, OECKOHEUHEIC MTPEICITBL.
Omnpenenenus no I'eitne u Koy, nx
SKBHBAJICHTHOCTb.

Teopemsl 0 nnpenenax GyHKuuil. Buasl
HEONPENENEHHOCTEH M MX PACKPBITHE: OECKOHEYHO
Maitble 1 6eckoHeYHO OonbImme GyHKINH, UX
CBOICTBa; TEOPEMBI O MIpEJIeNie CyMMBI,
MIPOU3BEICHUS H YaCTHOTO (DYHKIIUH;

0 o
HEOMNpe/IeIEHHOCTH BUJIA 5, —, 00-00, 0xo0, 000, 001%;
[ee]

s sinx
3ameuaTtenbHble mpezessl: lim, —~ = 1,

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

HenpepsIBHOCT QYHKITHH B TOUKE: TIOHITHE
HETPEPHIBHOCTH (DYHKIIUH B TOYKE, TEOPEMBI O
HENPEPHIBHBIX (PYHKINIX, HEIPEPHIBHOCTH CIIOKHOM
(YHKIMH; HENPEPHIBHOCTH PA3IMYHbIX (QyHKINH;
CBOMcTBa (PyHKUMH, HETTPEPHIBHBIX B TOUKE; TOUKU
pa3phiBa M UX KJIacCU(HKALMS; UCCIIE0BaHNE
(YHKIMH Ha HENPEPHIBHOCTD U MIOCTPOCHHUE

rpadMKoB.




CaoiicTBa GYHKIINH, HEPEPBIBHBIX HA OTPE3KE:
OIPaHWYEHHOCTh Ha OTPE3KE; NOCTHKEHHE BEPXHUX
(HW)KHUX) TpaHULl; oOpallleHHne B HYJIb; O
MIPOMEKYTOYHBIX 3HAYCHUSX; IIPUMEHEHHE CBOICTB
JUIsL pelIeHus 3a1a4.

OOpatHas Qyskius. Teopema CylecTBOBaHUS
o0paTHOW QYHKIMU: MOHATHE 00paTUMOi hyHKIUH,
MIOHSITHE 00paTHO! (hyHKUMH. Y CIOBUSA
obparumocTn ¢pyHkumn. Teopema CymecTBOBaHUSA 1
HETPEPBIBHOCTH 00paTHON (YHKINH.
CymecTBOBaHHE KOPHS N-01 CTENICHH U3
HEOTPHULATEIBHOTO YHCIIa; CYIECTBOBAHHE H
HEIIPePBIBHOCTh 0OPaTHBIX TPUTOHOMETPUYCCKUX
(bYyHKIMH.

[okazaTenbHasi, jorapudMuveckas, CTeHeHHast
dyHKIMY: onpeneneHus, NpeieNbl, HENPEPHIBHOCTD,
rpaduku, IpUMEHEHHE.

P2

IIpousBogHas
byHKIIUN

[powusBosHas GYHKIMH: ONIpEETICHUE, BEIBO
(bopMya UIsl HAX0XKICHUS TPOU3BOAHBIX OCHOBHBIX
(byHKIMI (TabaMIa MPOU3BOIHBIX).

JuddepernupyeMble PYHKIIMU U UX CBOMCTBA:
nonsiTie muddepeHupyeMocty QyHKIUH B TOUKE;
CBs13b MU HEepeHIIUPYEMOCTH € CyLIECTBOBaHHEM
MPOU3BOAHOM U HENIPEPHIBHOCTHIO. TeopeMsl o

I GepeHINpyeMOCTH CYMMBI, IPOU3BEACHUS U
yacTHOTo. [Ipon3BoHas cioxHOU QyHKIHH.

IIpousBosHas 0OpaTHON QYHKIHN.
Jlorapudmugeckoe nudQepeHIPOBaHNE: BHIBO
dbopmynsl 11st U epeHITIPOBaHUS 00paTHOI
¢byHkmy; norapudmuueckoe quddepeHunpoBanue
U €ro HCII0JIb30BaHUE JJIsl HAXOXKIICHHUS
HPOU3BOJTHOM MTOKa3aTeIbHO-CTEIICHHON (QYHKIIHH.

Judbdepenunan GyYHKIIUU U €r0 IPUMEHEHHE!
muddepernman GyHKINU, ero FeOMETPUUECKUN 1
¢busnyecknii cMbIcit; TudepeHIran CIoKHOMI
(YHKIWY, HHBAPHAHTHOCTH (DOPMEI
muddepernuana, npumeHeHune auddepennnana B
NPUOJIVKSHHBIX BEIYHCICHUSIX.

[pousBoaHble 1 AndepeHINabl BEICIINX
IIOPSIJIKOB: OIIPEEIIeHNs, CBOICTBA, HAX0XK/ICHNUE;
HapylIeHHe HHBAPUAHTHOCTH (POPMEI
Juddepennrana BTOPoOro 1 T. JI. MOPSIIKOB.

[apameTpudeckoe 3aanne GYHKIUN U UX

nuddepeHnrpoBanye: MOHATHE, CYIIECTBOBAHNUE,
muddepeHnrpoBaHIe; TPOU3BOIHBIE BBICIINX
MTOPSIIKOB MAPAMETPHUYCCKH 3aJaHHBIX (DYHKIIUH.

P3

IIpumMeHeHue
MPOU3BOIHOMN JJIst
HCCIIEN0BaHUSA
byHKIMHA 1
IIOCTPOEHUS
rpaduxoB

Teopemsl 0 cpeHeM audhepeHIInaaTbLHOTO
ucuucnenus: reopembsl Gepma, Posuis, Jlarpanxka,
Komm, nx reoMeTpuuecKkuii CMbICII, UCIIOJIb30BAHKE
JUTSL pETICHHUS 3a]1a4.

BrIuncieHnne npeaeaoB ¢ TOMOIILIO MPOU3BOAHEIX:
mpaBuiia Jlommrans JJI paCKpPBITUL

. 0 oo
HEONPENIENICHHOCTEH -, —, 00-00, 0xo00, 000, 001,
[ee]

MCCJ’IG}!OB&HI/IC {l}yHK[!I/Iﬁ Ha MOHOTOHHOCTH U

OKCTPEMYMBI. Y CIIOBHE ITOCTOSHCTBA (QYHKIIHU:
YCJIOBHE TIOCTOSIHCTBA (DYHKIMH, HEOOXOAUMBIE 1
JIOCTaTOYHBIE YCIIOBUSI MOHOTOHHOCTH (DYHKIIMH HA
MIPOMEXKYTKE; HEOOXOIUMBIE YCIIOBHS DKCTPEMYMa;
JIOCTaTOYHBIE YCIOBUS 9KcTpemyMa (1o Iu |1
IPOU3BOAHOM); 1OKA3aTeIbCTBO HEPABEHCTB U
TOXJECTB C HOMOIIBIO IIPOM3BOTHOM.




HccnenoBanve QyHKINHU Ha BBITYKIOCTb,
BOTHYTOCTb M IEperu0: 10CTaTOYHbIE YCIOBHS
BBIITYKJIOCTH (BOTHYTOCTH) (DYHKLIMH Ha
MIPOMEXYTKE; HEOOXOIUMBIE YCIOBHS TOUKU
neperu0a; JOCTATOYHOE YCIOBHE TOUKH Iepernoa;
ACHMIITOTHI, ITOJTHOE HCCIIeJOBaHNE (PYHKINH.

HaumeHsliiee 1 HanbGoubIee 3HaYCHUS DYHKITHH:
MOHATHUE, CPABHECHUE HAMMEHBIIIETO U HAUOOJIBIIIErO
3HauYeHHUH (QYHKIUU HA TPOMEKYTKE C MUHIMYMOM
¥ MaKCUMYMOM; HaXOXJIEHUE Minyg 5 f (),

maxq p) f (x); 3a/1a4n Ha ONTUMHU3ALHIO.

Il CEMECTP

P4

Heonpenenennsiit
UHTErpai (MeToAbl
MHTErpUPOBAHNSA)

[epBooOpa3Has 1 HeONpe IeIeHHBIN HHTETPA:
MIOHATHE W OCHOBHOE CBOMCTBO IEPBOOOPA3HOIA;
HEONpeIeICHHBIH NHTETPaJI, €T0 CBOMCTBA, IIpaBHiIa
BBIYHCIICHUS], TA0IUIA HHTETPAJIOB,
HETOCPECTBEHHOE HHTEIPHPOBAHHUE.

MeTo/1bl UHTEIPUPOBAHUS: HHTEIPUPOBAHUE T10
4acTsSIM U 3aMEHOH NIEPEMEHHON B HEONPEECIEHHOM
HHTErpae.

HHTCF[}H[!OB&HHG panuOHAJIbHBIX {l) yHKgHﬁZ

HMHTETPUPOBAHNE LIEJIBIX PAlMOHAIBHBIX (QyHKINH;
Ppa3ioKEeHNE NPaBIILHON pallMoHaIbHON Apoou Ha
MIPOCTEHIINE; METO HEOTIPEICICHHBIX
K03(h(pMIMEHTOB; MHTETPUPOBAHNE MTPOCTEHIITNX
JpoOei YeThIpex THUIIOB.

HHTerpupoBaHie HPPALHOHAIBHBIX (hYHKIIHIL:
HMHTErpaibl BUAa f R(x, Yax + b)dx;

R (x, “Vax + b, Yax + b, ..., Yax + b,)dx;
[R|x, n/j:g dx; [ R(x,Vax? + bx + c)dx;

fx™(a + bx™)Pdx.

UHTerpupoBaHue TPAHCICHACHTHBIX (DYHKIITIA:
unTerpanbl Buaa [ R(sinx, cos x)dx; [ R(tgx)dx;
f(sinx)™ - (cos x)"dx; [ sin ax - cos Bx dx;
YHUBEpCAIbHAS TPHTOHOMETPHYECKas MOJICTAHOBKA.

P5

OnpeneneHHbIi
HHTETrpa, ero
CBONCTBA U
BBIYUCIICHUC

OHI)C)IGHGHHI)Iﬁ MHTErpal: 3aJauu, IIPUBOASAIINE K
TOHATHUIO; TOHATUEC ONIPEACIICHHOTO UHTECTpaia,
FGOMeTpI/I‘ICCKI/Iﬁ CMBICJI; YCIIOBHA CYHICCTBOBAHUA,
CBOMCTBa OIIPEACJICHHOI'O MHTCrpaJia.

BrlunclieHue onpeieJeHHOr0 HHTerpaia: HHTerpal
C IEpEMEHHBIM BEPXHUM IPENIETIOM, €r0 CBOMCTBA;
¢dopmyna HerotoHa-JIeiiOHuUIIa; 3aMeHa ITepeMeHHOM
Y UHTETPUPOBAHUE TI0 YACTSM B OTPEICIICHHOM
HHTETrpae.

HecoGcTBeHHBIEC MHTETPAIIBI: HHTETPAJIHI C
0ECKOHEYHBIMH TIPEIeIaMi HHTETPHPOBAHNUS;
HWHTETPaJIbl OT HEOTPaHUYEHHBIX (QYHKIUH; UX
BBIUHCIICHUE.

P6

[Ipunoxxenus
OIIPEAEIEHHOTO
UHTErpaja

Brruncnenne miomaaen mioCcKux GUryp: MmoHsATHE
KBaJIpUPYEMOCTH (DUTYPBI; YCIOBUS
KBaJ[PUPYEMOCTH; BEIYMCIICHUE IUIOMATN (QUTYDEI B
JIEKapTOBBIX U MOJSPHBIX KOOPIUHATAX.

Briuncienue 00beMa Tejia: MOHATHE Ky6I/IpyeMOCTI/I
TCJa, yCJIOBUA Ky6I/IpyeMOCTI/I; BBIUKCICHUE 00bEMa
TCJa MO0 IuiomaisaM napauieJIbHbIX Ce‘leHHﬁ;
BBIUHCJICHUE 00bEeMa Telia BpalicHus.




BrruncineHne JJIMHBI AYTH KPUBOK: TOHATHE
CHPSIMJIIEMOCTH JYTH; BEIYMCIICHUEJIUHBI IyTH B
JIEKapPTOBBIX U MOJSPHBIX KOOPJIMHATAX.

BrlunciaeHue miomaar NOBEpXHOCTH BPAILICHUS :
MOHATHUC IUIOIAAX IIOBEPXHOCTU BpALCHUS,
BBIYHCJICHUCIUIOMAAN B J€KAPTOBBIX U MOJIAPHBIX
KOOpAuHaTax.

Dusnueckre NPUI0KEHUS ONPEICICHHOIO
HHTErpaia: BEIYUCICHHE CTATUYECKUX MOMEHTOB
JyT ¥ IUTACTHHOK; BBIYMCIICHHE KOOPANHAT IEHTPA
Macc AyT ¥ IIACTHHOK; BEIYUCIICHHE PAOOTHI
MIEPEMEHHOM CHIIBI; BBIYMCICHNE JaBIICHUS Ha
TIOBEPXHOCTb.

P7

HucnoBble psiabl

UYucnoBble bl NOHATHE YUCIOBOTO psija, N-s
YacTUYHAs CyMMa psijia, CyMMa psiia; CXOOUMOCTb U
PacxoauMOCTb psifia; He00OX0IUMOE yCIIOBHE
CXOIMMOCTH psAJla; YMHOXKECHHE Psiia HA YUCIIO;
CIIO’KEHHE PANIOB; CXOAUMOCTD PsAlla U €r0 OCTATKa.
I'eomerpuueckuii psa. 'apMoHudeckuil psij.

JlocTaTouHble TPU3HAKU CXOJUMOCTH PSIJIOB €
IIOJIOKUTEIbHBIMY WICHAMH: KPUTEPUHA CXOAUMOCTH
psaa ¢ MOJIOKUTENbHBIMY WwieHaMHu. [Ipu3Haku:
cpaBHeHUs, Jlanambepa, paauKanbHBIN TPU3HAK
Koum, narerpansubiil npusHak Makiopena-Komm.

Psiabl ¢ IpOM3BOIBHBEIMY YJIEHAMMU:
3HAKOIIEPEMCHHBIC PAIBI, 3HAKOUCPEAYIOIIHACCS
psnbl; pu3HaK JIeHOHUIA 1T CXOTUMOCTH
3HAKOYEPEIyIOLIETrocs psifia; JOCTaTOYHOE YCIOBHE
CXOIUMOCTH 3HAKOIIEPEMEHHOTO Psizia; abCOMIOTHAS
U yCIOBHAS CXOJIUMOCTbH PSJIOB.

CaoiicTBa a0COIIOTHO M YCIOBHO CXOJISIIUXCS
PAJOB: IPYIIIUPOBKA WICHOB B PSJIE; IEPECTAHOBKA
WICHOB B Ps1JIe; YMHOXKEHUE PSIOB.

P8

cDYHKI_II/IOHEIJ'I]':HIJIG
pAABI U UX
MMPUMCHCHUC

DyHKIMOHAIBHBIE OCIEN0BATEILHOCTH: IOHITHE;
TOYKa CXOJIMMOCTH; 00J1aCTh CXOIUMOCTH;
paBHOMEpHAs CXOAMMOCTh; CBOIICTBA PaBHOMEPHO
CXOIAMHXCSI (QYHKIIMOHATHHBIX
I10CJIEIOBATENBLHOCTE.

q)yHKgI/IOHaHBHBIe PAABL: IOHATHUEC; TOYKA
CXOOAUMOCTH, 00I1aCTh CXOJUMOCTH,; abcoroTHAs

CXO0AUMOCTb; paBHOMEPHast CXOAUMOCTD; CBOICTBa
PABHOMCPHO CXOJAMINXCS (l)yHKI_lI/IOHaJ'ILHBIX PAOOB.

CTeleHHBIC PSIIbI: MOHATHUE,; TCOPEMA A6CJ’I$I; BU
obJactu CXOJUMOCTH, CBOICTBA CTEIICHHBIX pAa0B U
MX UCIIOJIB30BAHUEC IJII HAXO0XICHUA CYMM PAO0B.

Dopmyna Teiinopa u ee npuMeHeHue: Gopmyna
Tetinopa st MHOTOWIeHa; popmyina Teitnopa s
MIPOU3BOJBHON (DYHKIIUHU C TOTIOTHUTEIHHBIM
YJICHOM B 0JHOHU u3 hopm; popmynsl MakiopeHa
st pyuknumit: e*, sin x, cosx, In(1 + x), (1 + x)%;
npumenenne Gopmysnsl Teiinopa s
MPUOJINKCHHBIX BEIYHUCIICHUH.

Paznoxxenne QyHKIMI B CTENEHHbIE PS/IbL: TIOHSATHE;
€IMHCTBEHHOCTH pa3iioxkeHus; psn Teitopa,

ko3 unments! Telnopa; HeoOXoaUMOE yCIOBHUE
pasnoxumMocty GyHKIMH B psi Teiliopa; kpurepuid
pazioxumocTtd GyHKINH B psix Ternopa;
pasnoxenue B psii MakiopeHa QyHKiwmii: e*, sin x,
cosx, In(1 + x), (1 + x)%. KocBeHHBIE IPHEMBI U
METO/IBI PA3I0KEHHsI QYHKIMH B CTETICHHBIE PSI/IBL
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IIpumenenue psagoB Teinopa(cTENEHHBIX
PAIOB):PUOTIKCHHOE BRIYMCIICHUE 3HAYCHUN

(G yHKIUH, OTIPEICTICHHBIX HHTETPAJIOB, YUCEIT «e» U
«7», Torapu)MOB.

11l CEMECTP
PO I[H(b(l)epeHLII/IaJIbHOG Metpudeckue IIPOCTPAHCTBA: IIOHSTHE
HCUHCIIEHTe METPHYECKOTO MPOCTPAHCTBA,; MIPUMEPbI
o METPHUUICCKUX MPOCTPAHCTB; npeaeci
(GyHKIUNH MHOTHX
II0CJICA0BATCIIBbHOCTHU TOYCK B METPUICCKUX
HepeMeHHBIX MIPOCTPAHCTBAX; CXOAUMOCTL B IPOCTPAHCTBAX Rn

UClq;p). OTKpBITBIE U 3aMKHYTHIE MHOXECTBA B
METPHYECKUX MPOCTPAHCTBAX: BHIABl TOYEK B
METPHYECKUX  MPOCTPAHCTBAX;  OTKPHITBIE U
3aMKHYTBIE MHOKECTBA M MX CBOWMCTBA; 3aMBIKaHHUC
MHOXKECTBa; TpaHMIA MHOXeCTBa. HempephIBHBIE
OTOOpaKEHHsT METPHYECKUX IPOCTPAHCTBIIIPEAE
OTOOpaXEHHMs; HENPEPBIBHOCTh OTOOpaXKCHUS B
TOYKE M Ha MHOXXECTBE; CBOMCTBA HEMPEPBIBHBIX
OTOOpaKeHUH B TOUKE; HETPEPHIBHOCTH
KOMITO3ULIMKM OTOOpaxkeHuil. CBoiicTBa (yHKIMH Ha
CBS3HBIX M KOMIIAKTHBIX MHOXECTBAaX: IIOHATHE
CBSI3HOCTH M  KOMIIAKTHOCTH  MHOXECTB B
METPHYECKNX MPOCTPAHCTBAX; CBOWCTBA (YHKIWH,
HETIPEPHIBHBIX HAa  CBS3HBIX M KOMITAKTHBIX
MHOXKECTBaX.

ﬂeﬁCTBHTGHBHBIe q} YHKIIUHW HCCKOJIbKHUX

JCHCTBUTEIBHBIX IIEPEMEHHBIX: TIOHATHE; 00J1acTh
OIIpEAEIICHHS U MHOXKECTBO 3HAYCHUIA; CIIOCOOBI
3ajanust; rpadguueckoe n300paxkeHue QyHKIUH ABYX
MNECPEMCHHBIX; JIMHUN YPOBH; TOBCPXHOCTHU YPOBHA.

[pexen u HeNpPepbIBHOCTD HYHKIIMY HECKOIBKHX
IIEPEMEHHBIX: ONPEEIICHUS; TEOMETPUUECKUN
CMBICJI; CBOWCTBA (YHKIIMH, HETPEPHIBHBIX B TOUKE;
cBOMcTBa (DYHKIIMIL, HETIPEPHIBHBIX HA 3aMKHYTHIX
OTpaHWYEHHBIX 00JIaCTSIX.

uddepernupyemocts u auddepeniman GyHkIINn
HECKOJBKUX IIEPEMEHHBIX: YACTHBIC IIPOH3BOHEIE;
HEO0O0XOIMMbIE U JOCTATOYHBIC YCIOBHUS
muddepeHIIpyeMOoCTH; TU(PepeHIIHaT, ero
TeOMETPUYCCKUI CMBICH JUTs (PYHKLHH IBYX
HepEeMEHHBIX.

JnddepernupoBanue ca0XxHoH QYHKINH:
nuddepeHIrPOBaHIEe CI0KHON (YHKIIUY;
HWHBapHUaHTHOCTH (opMbl auddepeHimana;
npuMeHeHne auddepeHimana B IpHOIMKEHHBIX
BBIYHCIICHUSIX.

IIpousBoaHbie U AuQEepeHIInAaTbl BEICIIAX
MIOPSIKOB: MOHATHS; 0003HAYCHUS; CHMBOJHYECKAs
3anmuch qudpepeHImana TIod0ro mopsaKa;
HapyIIeHHEe HHBAPUAHTHOCTH (OPMEI ¥

T depeHIIANIOB BRICIIAX MTOPSIKOB.

Dopmyna Telnopa s QYHKIMH TBYX

NEPEMCHHBIX: BbIBO/J] U TIPUMCHCHUS.

Hessuble pynknmmn n ux auddepeHmpopanue:
MTOHATHUE; YCIOBUS CYIICCTBOBAHHS,
muddepeHIrpOBaHIE HEIBHBIX (YHKIMNA OJTHOH U
HECKOJIbKUX MIEPEMCHHBIX.

IIpown3BoHAas 110 HANMPABICHUIO: TIOHATHC,
CymECTBOBAHUEC, CBA3b C I'PAIUCHTOM, KacaTClIbHasA
IIJIOCKOCTH 1 HOPpMaJIb K TIOBECPXHOCTH.
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9KCTDGMVMBI CbVHKLIPIﬁ HCCKOJIbKNX MMCPEMCHHBIX !
IIOHATHUC, HCOGXO,HI/IMLIC YCiaoBusA; 1O0CTAaTOYHbIC
YCJIOBUS,; MPABUJIO OTBICKAHUS SKCTPEMYMaA.

Y CIOBHBIE IKCTPEMYMBIL: TOHATHUE; YCIIOBUA
CYHICCTBOBAHUS, CIIOCOOBI OTHICKAHUS.

Haumenblee 1 Hanboablee 3HaYeHUS QYHKIUU B
00JIaCTH: MMOHATHE; CPABHEHUE C MAKCUMYMOM U
MHUHHUMYMOM; HaX0XJACHHE; 3a/1a4M Ha
OIITHMH3AITHIO.

P10

HNuTterpanbHoe
HCYMCIIEHUE
(GyHKIUH MHOTHX
MIEPEeMEHHBIX

JIBOMHOM MHTErpaJl: IOHITHUE; CBOMCTBA;
BBIYMCIIEHUE; YCIOBUS CYLLIECTBOBaHMUSI.

3aMeHa IEPEMEHHBIX B IBOMHOM HHTETpae:
oToOpakeHHne 00IacTeil; KPHBOJIHHEHHBIE
KOODPJMHATHI; 3aMCHA IIEPEMCHHBIX B IBOMHOM
HHTErpae; JBOMHON UHTErpall B MOJSPHBIX
KOOPJMHATAX.

IpunoskeHNs TBOMHOTO HHTErpasia: BEIYHCICHHE
IUIOINAM TUIOCKON (Uryphl; 00beMa Tefa; IIIOIIaaH
TIOBEPXHOCTU; MACChI INTACTUHKU; CTATUICCKUX
MOMEHTOB TUIACTHHKH; KOOPMHAT IIEHTPa Macc
TIJIAaCTUHKKW; MOMCHTOB MHCPIUH TTIJIACTUHKU.

TpoitHOM MHTErpad U €ro NPUMEHECHHUE: TTIOHITHE;
CBOICTBA; YCJIOBUS CYIIECTBOBAaHUS; BEIUUCIICHUE;
BBIUMCIICHUE 00bEMa TeJla; MACChI TeJa; KOOPIMHAT
LIEHTPa Macc TeJa; CTATUHYECKUX MOMEHTOB U
MOMEHTOB MHEPLIMH TENA.

Kpusoanneiinple naTerpaisl | poaa (o jumne
JIyTH): TIOHATHUE; CBOMCTBA; YCIOBUSA
CYILIECTBOBAHNS; BBIYNCICHUE; BBIYUCIICHUE JJINHBI
JIyTH; MAacChl JyTH; CTATHYECKUX MOMEHTOB JIyTH;
KOOpAMHAT LIEHTPA MACC IyTH; MOMEHTOB UHEPLIMU
JIyTH.

KpuBoauneiinsie narerpaisl |l poxa (mo
KOOpJIMHATAM): TIOHATHE; CBOMCTBA; YCIOBUS
CYIIECTBOBAHMUS; BRIYHCICHHE; BEIYHCICHHE PaOOTHI
TUIOCKOTO CHJIOBOTO mouist; popmyna ['puna;
BBIUHCJICHHE TJIONIA/IN TWIOCKOH (UTYPEHIL.

He3aBucuMocTh KpMBOJIMHEHHOTO MHTErpaia OT
(QOpPMEI TyTH MHTETPUPOBAHUS: TIOHATHE; YCIOBUS
HE3aBUCHMOCTH; BOCCTAaHOBJICHHE (DYHKIUH IO ee
morHOMY nuddepernnany; anaior GopMyIIbl
Herorona-JIeitOHuUIIa 111 KPHBOIHHEITHOTO
WHTErpaa.

1V CEMECTP

P11

NHurerpaisl 1o
ITOBEPXHOCTHU

HOBGDXHOCTHHC HUHTCTpaJibl | poaa (HO ionaau

THOBEPXHOCTH): ONPENCIICHNE; CYIIIECTBOBAHNE,
BBIYHCIICHUC.

[punoxeHns TOBEPXHOCTHBIX HHTErpanosl pona:
BBIYMCIICHUE [LIOLAAH IOBEPXHOCTH; BEIUMCICHUE
MacChl IOBEPXHOCTH; BEIYMCIEHUE CTATUYECKUX
MOMEHTOB U KOOPAMHAT LEHTPa MacC IIOBEPXHOCTH;
BBIYMCICHUE MOMEHTOB HHEPLIH II0BEPXHOCTH;
BBIUUCIICHUE CUJIBI IPUTSKEHUS MaTEPUATbHON
TOYKH MaTE€pUAJIbHON NOBEPXHOCTHIO.

TlosepxuocTtHbie nHTErpaisl |l poaa (mo
KOOpJIMHATAM): ONIpe/IeNIeHNE; CYIIIECTBOBAHNE;
BBIYHCIICHUE; CBSI3b C TIOBEPXHOCTHBIMU
uHTerpaiaMu | pona.

@opmyna CTokca U ee TPUMEHEHUS: BHIBOL;
YCIIOBHS HE3aBUCHMOCTH KPUBOJIMHEHHOTO
HWHTETpaia OT IMyTH HHTETPUPOBAHUS B

12




MIPOCTPAHCTBE.

Dopmyna OcTporpasickoro 1 €e NPUMEHEHHUE:
BbIBOZ hopmyisl Octporpanckoro-I'aycca;
BBIYKCIIEHHE 00beMa Tejla C MOMOIIBI0 HHTEerpaa 1o
€ro NOBEPXHOCTH.

P12

DJIEMEHTBI TEOPUH
TOJIst

CKaHHDHOC TI10JIC 1 €TI0 XapaKTCPUCTUKHU: TIOHATHUC,
MPOU3BOAHA MOJIA 1O HAIIPAaBJICHUIO; TPAIUCHT
I10JIs1 1 €T0 CBA3b C HpOPI?,BO,HHOfI IO HAalIpaBJICHUIO,
JIMHUU 1 TIOBCPXHOCTU YPOBHA CKAJIAPHOTO IOJIs.

BexTopHbIe N0 U UX XapaKTePUCTUKU: TTOHATHE;
MIPUMEPBI; BEKTOPHBIC JINHUN; TUBEPTCHINS; TOTOK
TIOJISL 9€PEe3 NOBEPXHOCTD; POTOP; IIUPKYIIALIHS;
CBOMCTBA COJICHONIATBHBIX U TIOTEHINAIBHBIX
BEKTOPHBIX MOJIEH.

P13

Hecob6cTBennnie
HHTETPajIbl U
HMHTETPAIIbI,
3aBUCSALIUE OT
napamerpa

HecobcTBeHHBIE MHTETPAJIBI ¢ 0ECKOHEYHBIMU
[pe/ienaMi HHTETPUPOBAHUS: ONPEIe/ICHHE,
reoMeTpUYUCCKask HHTEPIIpETaIlHs, CBONCTBA,
CXOAUMOCTbD, BBIYUCIICHUC, HpI/IMeHeHI/Ie.

HecoOcTBeHHbBIE HHTEIPAIBI OT HEOTPAHMYEHHBIX
QYHKIHI: ompeneneHne, reoMeTpUUSCKas
HUHTEpIIpeTalus, CBOUCTBA, CXOAUMOCTb,
BBIYUCIICHUE; TPUMEHEHUE.

HHTerpansl, 3aBUCSIIKE OT IIapaMeTpa:
coOCTBEHHBIC HHTETPAJIBI, 3aBUCSIINE OT MapaMeTpa;
HECOOCTBEHHBIC HHTETPAJIBI, 3ABUCSIIIUE OT
rnapameTpa; IpUMEHEHUE UHTETPAJIOB, 3aBUCSILUX OT
rapameTpa; 3iIepoBbl HHTErPaJibl.

P14

Psaner @ypee

Psanpr @yphe: OpTOrOHANBHBIC CHCTEMBI (DYHKITHIA;
psan ypwe; paBHOMEPHAsI CXOANMOCTb;
MHHHMAJIbHOE CBOHCTBO YaCTHBIX CYMM psizia
dypre; HepaBeHCTBO becceist.

Tpuronomerpuueckue psabl Pypbe: 10CTaTOUHBIE
YCIIOBHS PA3JIOKUMOCTH (YHKIUU B
TPUrOHOMETpUUYECKUH psit Dypre; CXOAUMOCTb B
cpelHeM; paBeHcTBO IlapceBais.

Hurerpan @ypoe: unterpan Oypoe u
npeoOpazoBanne Dypobe.

4.3. Conep:xaHue NPAKTUYECKUX 3aHATHIA:

udp
pasnena,
TEMBbI
JUCILIUITIIUHB]

HaumenoBanue
pasnena, TeMbl
JTUCIIAIUINHBI

HaumenoBanue n COACPIKAHUC
MNPAKTHUYCCKOT O3aHATHUA

TpynoemMKkocTs,
qgachbl

| CEMECTP

P1

MHoxecTBa,
byHKIUY,
MIPEIEITBI,
HENPEPbIBHOCTD

MHO0XECTBO JICHCTBUTEIbHBIX YUCET: palluOHAaJIbHBIC
quciia, ux CBOﬁCTBa; pacliupeHrue MHOXKECTBA
paMOHAJIbHBIC YHUCCII; UPPALIMOHAIIBHBIC YUCJIA;
I/I306pa)KCHI/I€ YHUCCJI Ha HpHMOﬁ; I/I306pa)KCHI/I€
JACCATUYHBIMU ﬂp06${MI/I; aKCHMOMaTHKa MHOKECTBaA
ﬂeﬁCTBHTeHBHBIX YHUCCII.

OrpaHUYeHHbIE U HEOTPAHUYEHHbBIE MHOXKECTBA.
IIpoMeKyTKH: OrpaHUYEHHOCTh MHOXKECTBA CHU3Y,
CBEPXY; OIPAaHUYEHHOCTh; TPAHULIbl, UX XaPAKTEPUCTUKH,
IIPOMEXKYTKH Ha NPSIMOM; OKPECTHOCTH TOUYEK Ha NPSIMOM.

Moaynb IeHCTBUTEILHOTO YHMCJIA M €TI0 CBOMCTBA.
MOHSTHE, TEOMETPUUYECKHI CMBICIT; PACCTOSIHUE MEXKILY
TOYKaMH Ha MPSMOW; CBOWCTBA MOYJIsI; IPUMEHEHUE ISt
pelieHns: ypaBHEHUN U HEPaBEHCTB.
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JelicTBuTenbHas QyHKINS ICHCTBUTENLHON IEPEMEHHOM:
COOTBETCTBHE MEXly MHOXKECTBAMH; OTOOpaskeHHE
MHOXKECTB; (DYHKIHS; YUCIIOBast PYHKIINS;
JieicTBUTENbHAS (QYHKIMS NEHCTBUTENBEHON TEpeMEHHO;
0071acTh OnpeaeeHns, MHOKECTBO 3HAUEHUI; Cy'KeHHe
(ynkiy; odpatHast QyHKIHS; KOMITO3UIHS (YHKITHH;
orepayy Haa QYHKIUSIMU; TPUMEPBI QYHKIHUN; cITocOOBI
3a1aHMsL.

O0J1acTh onpeAeneHns ¥ MHO)KECTBO 3HAYEHUN DYHKIIMU:
MOHSTHUS; 00JACTH OMPEACIICHUSI U MHOXKECTBA 3HAUCHHUI
OCHOBHBIX (D)YHKIHH; HAXOXKICHHE 00JIacTell onpeaeIeHus
Y MHOKECTB 3HAUCHHH pa3inuuHbIX GYHKIHIA, B TOM YHCIIe
JUISL CYMMBI, TIPOU3BEICHUS U YaCTHOTO (QYHKIIMH; st
KOMIIO3UITUH () YHKITHIA.

Knaccudukamusg G yHKIUNE 00 aHATUTHYECKUM
BBID@KCHUSIM U CBOWCTBAM: I1€JIbIe PallHOHAIbHBIC,
JpoOHO-palMoOHalIbHbIE (QYHKIMU; HPpallMOHAIbHbIE
¢$yHkyK; anredpandeckue GyHKIMH; TPAHCIICHACHTHBIE
(yHKIMH; MOHOTOHHBIE ()YHKIIMHU; OTPaHUYCHHBIC
(yHKIMH; YeTHBIC ¥ HeYeTHbIE (PyHKLIUM; IEPHOINIECKHE
(YHKUNY; TPIMEHEHUE CBOMCTB (DYHKUUH IS peLIeHHS
3aJ1a4 M IIOCTPOCHHUSI rpadUKOB.

[loclienoBaTeILHOCTH M MX CBOMCTBA: IIOHATHUEC, CITIOCOOBI
3aJIaHuA; apI/Iq)MeTI/I‘ICCKaﬂ 1 reoMeTpuicckas
MPOrpeCCrur; MOHOTOHHBIE ITOCJICIOBATECIILHOCTH,
OrpaHUYCHHBIC TOCICAOBATCIBHOCTH; IPUMCHCHUC K
PCHICHUIO 3a4a4.

[Ipenen nocnenoBaTeIbHOCTH: OKPECTHOCTH KOHEYHOM
TOYKM U OCCKOHEYHOCTEH; MpeIeIbHAsS TOUKA MHOXKECTBA,
KOHEYHBIH Mpeiell MocieI0BaTeIbHOCTH; OECKOHSUHBIN
Mpeelt; TeOMETPUUECKUN CMBICI; CXOSALIUECS U
pacxoAsIUeECs IOCIEA0BATENbHOCTH.

CBOHCTBACXOMSIINXCS MOCIEI0BATENHHOCTEM:
CAUHCTBCHHOCTH npenena; OFpaHI/I‘-IeHHOCTI) CXOI[HHLCI\/'ICH
MOCJIEIOBATENEHOCTH; TIPE/IEH ITOAMOCIEI0BATEIEHOCTH,;
COXpaHCHHE 3HAKa MPEIEIOM H WICHAMHA
MOCJIeIOBATEIEHOCTH; TIPEICIBbHEINA MEPEeX0/1 B PABEHCTBE;
MpeJeTBHBIN Mepexo/] B HEPaBEHCTBE; MPeIelT
MIPOMEKYTOYHON TIOCIIE0BATEIFHOCTH; TIPE eIt
MOHOTOHHOM IIOCJIEOBATEILHOCTH; YHCIIO «e»;
MIPUMEHEHNE CBOMCTB K PEIICHHIO 3a/1a4.

TeopeMbl 0 peaeax Nocae0BaTCILHOCTEN.
HeOHDeHeHeHHOCTH 1 UX PACKPBITUC. TIOHATUC U an/IMepm
0OECKOHEYHO MaJIbIX U OSCKOHEYHO OOJIBIIMX
MOCJIeI0BATENIbHOCTEN; UX CBOMCTBA; TEOPEMBI O MpEeIie
CYMMBI, IPOU3BEJICHHS M YACTHOTO MOCIIEA0BaTEIHHOCTEH;

0 oo 0
HEOTIPE/IETIEHHOCTH BU/IA +, —, 00=00, Oxo0, 1% u ux

PackphITHE.

[penen GyHKIMK B TOUYKE U HA OCCKOHEYHOCTH: TOHSATHS;
onpenenenus no ['eitne u Ko, nx 3KBUBaJIEHTHOCTD;
FEOMETPUUECKHUI CMBICIT; pa3InYHbIE MPEICTABICHUS
npezena GyHKIUN B TOYKE H HA OECKOHEYHOCTH;
noctpocHue rpaduka (YHKIIMH; aCHMIITOTHL, CBOMCTBA
(hYHKIMIA, IMEIONIHX MPEIeN B TOUKE.

TeopeMbl 0 npeaenax GyHkuud. Bugbt
HEOIPEICICHHOCTEH U WX PACKPHITHE: OECKOHEYHO MaJIble
1 OeCKOHEYHO OOoJbINKe (PYHKIIUH, UX CBOUCTBA; TEOPEMBI
0 IpeJeNiaX CyMMBI, IPOU3BEICHHS U YACTHOTO (DYHKITHIA;
CpaBHEHHE OECKOHEYHO MAJIBIX M OECKOHEYHO OOJIBITHX
(yHKIINH; 9KBUBAJICHTHOCTH OECKOHEYHO MaJTBIX
(yHKIINH; BUIBI HEOTIPEACIESHHOCTEH U UX PACKPHITHE.
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sinx

3ameuarenbHble mpeaensl:lim,._, = 1 u cneacTBus U3

pe
1
Hero; lim, (1 + x)* = e u ciencTBYSA U3 HETO;
[pYMEHEHHE Il PACKPBITHS HEONIPEAEIEHHOCTEM.

3akIUnTeIbHOE 3aHATHE TI0 TeMe «IIpenernbl

[OCJIeI0BaTeNbHOCTEH U HDYHKIHIY: TOBTOPEHNE TEOPHH U

pCUICHUEC 3aJ1a4 1o BCEH TEMe.

PYBEX 1. KourposubHnasg paboraNel mo teme «IIpeaenst
[OCJIEIOBATENLHOCTEN U (D YHKIIHI

HenpepbIBHOCTh QYHKINU B TOUKE: Pa3IHMYHbIC
OIIpeJieIeHUsI HENPEPBIBHOCTH (QYHKINH B TOUKE, UX
UCTIONB30BaHUE IS PEIICHUs 3a/1a4; TECOPEMBI O
HETPEePHIBHBIX (PYHKIMAX; HENPEPHIBHOCTH OCHOBHBIX
(yHKIWMIA; cBOlicTBa DYHKLMIHA, HENPEPHIBHBIX B TOUKE.

Touku pa3pblBa U UX K.]'IaCCI/I(bI/IKaIII/IH HUCCICAOBAHUC

q}ylegI/Iﬁ Ha HeH[ze[)bIBHOCTbIKJ'IaCCI/ICI)I/IKaL[I/IH TOYCK

pa3psiBa (QyHKINH; NCCIeI0BaHNE (QYHKINI Ha
HENPEPHIBHOCTH M TIOCTPOCHUE rPpaMKOB (PyHKIHH.

CpoiicTBa () YHKIIMH, HEIPEPBIBHBIX Ha OTPE3KE:
OTPaHUYEHHOCTH; TOCTHYKEHUE TOUYHBIX TPaHMUII,
oOparmieHre B Hyllb; O IPOMEKYTOUHBIX 3HAUCHUSX;
MIPUMEHEHHE CBOICTB JIJIsl pelIeHUs 3a/1a4.

CamocrosTenbaasg pabora no teMe «HenpepbIBHOCTE
G YHKIIN

O6parHas ¢pyHkims. Teopema cyiecTBoBaHUs 00paTHOI
dyHKIMKM: 0OpaTHMast GYHKIMSI, YCIOBUS 0OPaTUMOCTH;
obpaTHasi QpyHKIUs, TeopemMa CyIeCTBOBaHUS U
HENpephIBHOCTH 00paTHO# ()yHKIIUH; CYIIECTBOBAHUE
KOpHS N-OH CTENEHH U3 HEOTPUIATEIBHOTO YHUCHIa;
CYIIIECTBOBAHNE U HEMPEPBIBHOCTH OOPATHBIX
TPUTOHOMETPUUECKHUX (PyHKIMI.

INokazaTenbHast, jorapuMuieckasi, CreneHHast QyHKIIIH:
CTEIeHb C HATypaJbHBIM U [EJIBIM ITOKa3aTeNeM, HX
CBOHCTBA, CTEeTICHHAs (PYHKIMS ¢ HATYPAJIbHBIM H IIEIIBIM
MIOKa3aTeJIeM; CTEeTIeHb U CTeTIeHHas! (QYHKINS C
panroHaIbHBIM TI0Ka3aTelIeM; CTETIeHb C
HppalMOHATIBHBIM ITOKa3aTeseM; ToKa3aTeabHas (QyHKIHS;
norapupmudeckast GyHKIMs; CTEeHHass QYHKIMS C
JIF0OBIM JIEHCTBUTEIILHBIM ITOKA3aTeNeM.

P2

IIpousBosHas
GbyHKIUN

Bhluncienre npou3BoAHON (PYHKIIMU 10 ONPEACIEHHUIO:
ompeeieHrue MPOU3BOAHON (YHKIIMK B TOUKE; aJITOPHTM
Hax0>JI€HHsI IPOU3BOIHOM 1O OTIPEEIICHUIO;
OJIHOCTOPOHHHUE MPOU3BOAHBIE U UX CBS3b C IPOU3BOIHOM
(DYHKIIMH B TOUKE.

[lucddepennmpopanne GyHKIMH: udPepeHIupyeMoCcTb

(hyHKIIH B TOUYKE U €€ CBSI3b C CYIIECTBOBAHHEM
MPOM3BOJIHOM; TaOINIa MPOU3BOIHBIX; TEOPEMBI O
JuddepeHInpPOBaHUH CYMMBI, IPOU3BEAEHHS U YaCTHOT0;
MPOM3BOJIHASL CIIOKHOH (DYHKIIMH.

ﬂH!h!l!e[!eH[!I/IQOBaHI/IC 06[zaTHOI\/’I !h YHKIIWH.

Jlorapudmmyeckoe anddepeHpoBanne: HaxX0XKICHUE
MIPOM3BOTHON OOPAaTHOHN (PYHKITHI, METOL
norapudmugeckoro 1uHepeHIupoBaHNS U €T
MIPUMEHEHNE IJIs1 HAXOKICHHUS TPOU3BOTHON
MTOKA3aTeIbHO-CTEIEHHON (DYHKIINH.

IIprMeHeHre MPOU3BOIHON K PENIEHHUIO T€OMETPUUECKUX
1 QUBHYECKUX 33/1a4:T€OMETPHUECKUN U PU3NIESCKUI
CMBICJT IPOU3BOAHON M X NPUMEHEHHUE JJISl PELICHUS
3a1ad.

ﬂng]gg]gepeﬂunan !l!yHK!!I/II/I 1 €T0 NPUMCHCHMUC!

OIpeJieIeHUEe; TeOMETPHUYECKUN B (PU3UUECKUI CMBICIT;
Juddeperunan cioxHoW QYHKIMU 1 MHBAPUAHTHOCTD
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dbopmel muddepeninana; npumeHernenupepeHrana B
MPUOJIMKCHHBIX BEIYUCIICHUSIX.

IIpowusBoaHble U auddepeHIINAIb] BBICIINX MOPSIKOB:
oTpeieieHUe; CBONCTBA; HAXOXKICHHE; HAPYIIICHUE
WHBapUAHTHOCTU POpMBI Y U (HEpEHIINATOB BBICIITUX
TOPSIIKOB.

[Mapamerpudeckoe 3aganne GYHKINH U UX
nnddepeHIPoBaHNe: ONpeeiicHIe, CYIIeCTBOBaHHUE,

MPUMEPBI, TPOU3BOIHBIE | M BBICIINX MOPSIIKOB
MapaMeTPUUECKH 3a1aHHBIX (yHKIHUI.

PYBEXK 2. KourponsHas padbora 1mo TemeNe2

P3

IIpumenenue
TIPOU3BOHOM IS
HCCIIEI0BaHUs
GbyHKIHN 1
MOCTPOEHHUS
rpaduKoB

TeopeMmsl 0 cpenaeM aubdepeHIraIbLHOI0 UCUUCICHHUS:
teopeMbl depma, Poms, Jlarpanxka u Ko u ux
MPUMEHECHHUE IS TOKa3aTeIbCTBA HEPABCHCTB U PEIICHHS
3a/1au.

BrruncieHnre npeaeaoB ¢ IOMOIIBIO MPOU3BOIHEIX:
npaBujia Jlonmmrans JUISA paCKpbITUA HeOHpeHeHeHHOCTeﬁ u
UX MIPUMCHCHUC JId PCHICHUA 3a4a4.

HCCJ’ICQOB&HI/IC Si}yHKgI/II\/’I Ha MOHOTOHHOCTH U

IKCTPEMYMBI: YCIOBHE MIOCTOSIHCTBA (DYHKIMK HA
MPOMEXKYTKE, TOKA3aTeIbCTBO TOXKICCTB; YCIOBUE
MOHOTOHHOCTH (DYHKIIMHU Ha MTPOMEKYTKE, T0KA3aTEIHCTBO
HEpaBEHCTB; HEOOXOIUMEBIE YCIOBHS IKCTpeMyMa
(hYHKIMY; TOCTATOYHBIC YCIOBHS SKCTpeMyMa (10 3HAKY
lu 1l mponsBoaHOM).

HUccrnenosanne GYHKIHN Ha BBITYKIOCTh, BOTHYTOCTD U
neperu0: 10CTaTOYHbIEC YCIOBHS BBITYKIOCTH
MBOTHYTOCTH(YHKIIMHU Ha TPOMEKYTKE; HEOOXOIUMBIE
YCIIOBHS TOYKH Ieperuba; J0CTaTOYHbIE YCIOBHUS TOUKU
neperuba rpaduka GyHkauu. O0mas cxema UCCIieT0BaHHS
(hyHKIIMA ¥ TOCTpOeHHE Tpaduka QyHKITHH.

Haumenbliiee v Hanboibliiee 3HaUeHHs (QYHKIIMA HA
OPOMEXKYTKE: TIOHSATHUS; CPABHEHUE C MUHIUMYMOM H
MaKCHUMYMOM (QYHKIINH, HAXOXK/ICHUE, IPUMEHEHUE K
PELICHUIO SKCTPEMAIbHBIX 3a/1a4 (33124 Ha
ONTHUMM3AIIHIO).

Il CEMECTP

P4

Heonpenenennsrit
HHTErpai (METOIBI
WHTETPUPOBAHMUS)

HeOH[ZGQeJ’IeHHHﬁ HUHTCrpaJI: Ta6nnua HWHTCIrpaJioB;
HCIOCPCACTBCHHOC MHTCIPUPOBAHUC, IIpaBUIa

HWHTCTPUPOBAHMS.

UHTerpupoBaHye Mo YacTsM B HEONPE/IeIeHHOM
unterpane: gopmyna [ udv = uv — [ vdu; knaccet
(YHKIMH, HHTErPUPYEMBbIX METOJIOM HHTEIPHPOBAHHS TI0
JacTsM.

3aMeHa IIepeMEHHOM B HEONPEASICHHOM MHTErpaie:

dopmynaf f(x)dx = [ f(@(b)) - ¢’ (t)dt; nonsenenue
101 3HaK auddepenmana Kak 3aMeHa IepeMeHHOM.

HHTerpupoBanme palnoHANBHEIX (YHKIUHN: IpOCTEHIIe

JpoOH M X MHTETPUPOBAHHUE; Pa3sIOKEHUE PABIIHLHOM
JpoOH Ha MpOCTEeHIINe; METO HEOTIPEIeICHHBIX
K03 PHUIINEHTOB.

HuaTerpupoBanne HppalMOHAIBHBIX ()YHKIIHIA:
BBIYHCIIEHHE UHTETPAIOB BUJA! f R(x, Vax + b)dx;

IR (x, “Vax ¥ b, fax ¥ b, .. %ax+b, ) dx;
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J_R x’n ax+b dx;
\’cx+d
fR(x, ax +bx+c)dx,fmdx’

[R (x, Ja?z + xz) dx;[ x™(a + bx™)Pdx.

NHTerpHpOBAHHETPHIOHOMETPHIECKIX BBIPAKCHHIL:
BBIUKCIIEHHE UHTErpasioB Bua: | R(sinx, cos x)dx;
[ R(tgx)dx; [(sinx)™ - (cos x)"dx; [ sinax -

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

3axrognTenpHOE 3aHATHE 10 P4: moBTOpEeHNE BCeX
METOIOB HHTETPHPOBAHUSL

PYBEXK 3. KourponsHas padboraNe3

P5

OrnpeneneHHbIN
UHTETpa, ero
CBOMCTBA U
BEIUHCIICHUE

OnpejienieHHBIA UHTErpasl: BEIYUCICHUE TI0 ONPE/IENICHHUIO;
CBOHCTBA M MX INPHUMEHEHHE; T'e€OMETPUYECKHH CMBICI;
hopmymna Herorona-Jleiibanma. Brrancienne
OTIPEZIETICHHOTO MHTETpaja: MHTETPUPOBAHUE IO YaCTAM U
3aMEHON IEPEMEHHOM.

HecoOcTBEeHHBIC HHTETPANIBL: BEIYHCICHUE U
TeOMETPUYECKHIA CMBICIT HECOOCTBEHHBIX HHTETPAJIOB C
0GECKOHEUHBIMH IIpe/IeIaMi HHTETPUPOBAHUS H OT
HEOTPAHNYCHHBIX (DYHKIIUH.

Po6

[Ipunoxenus
OIIPEJEIICHHOTO
UHTerpajia

Beruncnenue mroniaaed mIoCKUX GUIyp: IUIOMIAb
KPHUBOJIMHEHHOM Tpanenyy; miomanb Gurypsl B
JIEKapTOBBIX KOOPAMHATAX; IJIOMIAAb (GUTYPhI B OISPHBIX
KOOpJUHATAX.

Brruncienne 00beMOB Tel: BRIYHCICHHE 00beMa Tena 1o
TUIOMIA/IAM MapaljIeNbHBIX CEUeHUH; BRIUNCICHHE 00beMa
TeNa BpalleHusl.

Brruncienue JUIMHBI IYTH INIOCKOM KpUBOM:
BBIYUCJICHUEJIUHBI AYTH B JIEKAPTOBBIX U MOISPHBIX
KOOpJMHATAX.

Brruncnenne IJI0Maar MMOBEPXHOCTHU BPAIIICHUSA
BBIYUCJICHUCTIIIOMATUTIOBEPXHOCTHU BpaIllCHUA B

JACKAPTOBLIX U NOJIIPHBIX KOOpAWHATAX.

[IprMeHeHns onpeaeaASHHOI0 HHTETrpajia B MEXaHHUKE:
CTaTUYCCKUC MOMCHTDBI AYT'U U INIACTUHKU; KOOPANHATBI
LOCeHTpa MacC AYTH U INIACTUHKH, pa60Ta HCpCMCHHOﬁ
CHUJIbI; TaBJICHUEC HAa TOBEPXHOCTD.

KourposbHaas paboraNe4.

P7

YHucnossie psabl

UYucnoBble psi/ibl: YaCTUYHAS CyMMa psifa, CyMMa psja;
CXOJUMOCTb, PACXOJUMOCTh; CBOICTBA PAJIOB;
reOMETPUUECKHUI PSIZ M €r0 CXOIUMOCTh; HE00X0MMOe
YCIIOBHE CXOJUMOCTH; FTApPMOHUYECKUH A U €T0
PacxoauMOCTb.

ﬂOCTaTO‘IHBIe MPU3HAKU CXOJAUMOCTH PAJOB C

HOJIOXKUTEIbHBIMY YWICHAMU: IPUMEHEHUE TEOPEM
cpaBHeHUs; npu3Haka JlanamOepa; paauKaaIbHOTO
npu3Haka Komm; nHTErpansHoro npusHaka MakiopeHa-
Komm 1711 micciiejoBaHust psiIoB Ha CXOIUMOCTb.

PH]IBI C IMMPOU3BOJIBHBIMHU YJICHAMU. UCCIICJOBAHUC HA
a0COITIOTHYIO M YCIIOBHYIO CXOJIMMOCTh 3HAKOIIEPEMEHHBIX
(3HaKOYepEeAYIOMUXCS) PIIOB; TPHOIMKEHHOE
BBIYHMCIIEHUE CYMM DPSJIOB.

3axrounTenbHOE 3aHATHE 1o P7: nccinenoBaHue psioB HA
CXOMMOCTB TIO OIIPEENICHUIO CXOAUMOCTH; IPUMEHEHHUE
IMPU3HAKOB CXOJAUMOCTH IJIs UCCIICIOBAHUA PSAIOB HA
CXOJUMOCTb.

P8

OyHKIIMOHATEHBIC
PAABI

qDyHK!!I/IOHaHLHLIe OoCJICA0BATCIIbHOCTH: TOYKaA
CXOUMOCTH, 00acThb CXOAUMOCTHU; paBHOMCpPHAs

CXOJUMOCTD, CBOIiCTBa PAaBHOMEPHO CXOAAIIUXCS
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(hYyHKIIMOHATBHBIX MTOCIEI0BATEIEHOCTEH.

(I)YI;IKQI/IOHaJILHLIC PAABL: TOYKA CXOAUMOCTH, 00J1acTh
CXOOAMMOCTH,; paBHOMEPHAA CXOOUMOCTD, CBOMCTBa
PaBHOMCPHO CXOAAIINUXCA (l)yHKIII/IOHaJ'II)HLIX pPAOOB.

CreneHnnlie paabl: TCOpEMaA A6eﬂ§l; HaXOXACHUC paauyca,
HUHTEpBAaJia, obactu CXOAUMOCTHU CTCIICHHOTO PO,
CBOICTBA CTCIICHHBIX PAO0OB U UX IPUMCHEHUE I
HaXOXACHUS CYMM PSAJOB.

Dopmyina Teitnopa u ee mpumenenue: popmyia Telnopa
JuIst MHOTOUJIeHa; (hopmyina Teitopa asst pou3BOJILHOM
¢ynkiyy; npuMeHenue popmyisl Teitopa B
pUOIMKEHHBIX BBIYUCICHUSX.

Paznoxenne GYHKINH B CTETICHHBIC PABI: HAXOKICHNE

ko3 dunnenToB Teinopa; oeHKa IOTPEITHOCTH
BBIYUCIICHHS CYMMBI Psiia; allTOPUTM Pas3iioKEHHUS
(YHKUUH B CTETICHHOM pAA.

[Ipumenenud psaaoB Teinopa:BeEIYMCIeHAE 3HAUCHUH
(hyHKIHH; TPUOTIKEHHOE BRIYHCICHNE OTPEACTICHHBIX
HHTETPAJIOB; BBIYMCIICHUE YHCEIT «e» U «TT», JIOTapu()MOB;
BBIYHCIICHHUE MPENIETIOB.

PYBEX 4. KoutposnbHasa pabora Ne5

11l CEMECTP

P9

Huddepernnansaoe
ucuucieHue QyHKIui
MHOTHX HEPEMEHHBIX

Mertpudeckue IpOCTPaHCTBA: TOHATHE METPHUECKOTO
MIPOCTPAHCTBA; MPUMEPBI METPHUECKUX IIPOCTPAHCTB,;
JIOKa3aTeNnbCTBO TOTO, YTO TO MJIM HHOE MHOXKECTBO C
3a/JaHHBIM PacCTOSIHUEM, SIBISIETCS METPUUYECKUM
IIPOCTPAHCTBOM; CBSI3b C MMPAKTUKOM.

OTKDI)ITI)IG Y 3aMKHYTBIC MHOXXCCTBA B MCTPHYCCKUX
IIPOCTPAHCTBAX: PA3JIMYHBIC BUJbI TOUCK B METPUICCKUX
IMPOCTPAHCTBAX; OTKPBITHIC U 3AMKHYTbIE MHOXCCTBA, UX
CBOI\/‘ICTBa; T'paHulla; 3aMbIKaHHC,; 3aMbIKAHNUC 1
3dMKHYTOCTb.

HenpepbIBHEIE 0TOOpasKeHMST METPUYECKHUX ITPOCTPAHCTB!
IpezieN 0TOOpaKeHMs B TOUKE; HETIPEPHIBHOCTH
0TOOpaXKEHHS B TOUKE U HA MHOKECTBE; CBOHCTBA
0TOOpa)KEHHH, HETIPEPHIBHBIX B TOUKE.

CBoiicTBa () YHKIIMI, HEIPEPHIBHBIX HAa CBA3HBIX M
KOMITAKTHBIX MHOKECTBAX: MOHITHE CBA3HOCTH,
KOMITAKTHOCTH; CBOMCTBA CBSI3HBIX M KOMITAKTHBIX
MHOXECTB; CBOMCTBA OTOOpPa)KEHUH Ha CBSI3HBIX U
KOMITAKTHBIX MHOKECTBAX.

JlericTBUTENbHBIE DYHKIIMN HECKOJILKUX AEHCTBUTEILHBIX
MIEPEMEHHBIX: MTOHITHE; CIIOCOOBI 3a/IaHus; 001aCTh
OTIpeJIeNICHHs, MHOXKECTBO 3HaUEHUIT; rpaduueckoe
n300pakeHne QyHKIHHU IBYX NEPEMCHHBIX; IMHUH U
MMOBEPXHOCTH YPOBHSI.

H[!C}!CH 1 HCHPEPLIBHOCTDH ghyHK[!I/II/I HCCKOJIBKHUX

[EPEMEHHBIX: MMOHATHS (Pa3INYHbIE OTPEICICHUS U UX
9KBUBAJICHTHOCTH); CBOUCTBA (DYHKIIUI, HEIPEPHIBHBIX B
TOYKE; CBOMCTBA PYHKIIMI HA 3aMKHYTBIX OrPAaHUYEHHBIX
00J1acTsX.

nddepeHIpyeMocTs U JudpepeHnran: YacTHbIe
MIPOM3BOIHEBIC, UX HAXOXKICHNE; TEOMETPUIECKUN CMBICI
YaCTHBIX ITPOU3BOIHBIX (DYHKIMH ABYX MEPEMEHHBIX;
muddepeHIMpPyeMoCTs QYHKIINN B TOYKE; YCIOBHUSI
muddepeHnupyemocty; 1udhepeHIrai 1 ero BEIpaXKeHne
4yepe3 YacTHhIC IPOU3BOIHBIC.

JudbdepennmpoBanue caoxHOW QyHKIMHA: HGOPMYITBI IS
HAXOXJICHUS IPOM3BOJHOMN CIIOXKHON QyHKIUH;
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WHBapUAHTHOCTH GOpMBI quddepeHnraia; mpuMeHeHIe
quddepenunana B npuOIMKEHHBIX BBIYUCICHUSX.

[TpousBosHble u muddepeHIranbl BEICIINX TOPSIKOB:
orpezeeHust; 0003HaUCHHST; HAX0XKACHHE;
CHMBOJIMUECKast 3anuch quddepeHnnana aodoro nopsaKa;
HapyllIeHHe HHBaPUAaHTHOCTH (GOPMBI y AudPepeHnaIon
BBICIIHX MOPSIKOB.

CamocrosrensHas pabora «Iuddepennnposanue
(QYHKIMI MHOTHX IIEPEMEHHBIXY.

Dopmyna Teinopa it QYHKIUY ABYX HEPEMEHHBIX:
BBIBOJ;, MpuMeHeHHe (opMydtsl Ternopa ast
TIPHUOJIMHKSHHBIX BEIYHCIICHHH.

HesBHple QyHKINN: TOHATHE; YCIOBHS CYIIECTBOBAHIS,
HaXO0’KICHHE IIPOU3BOAHBIX HESIBHO 3aITaHHBIX (DYHKIIHH.

H[)OI/ISBOQHEUI 110 HAIPABJICHUIO. ONIPEACIICHUE,
HaXOXACHHUE; CBA3b C TPAAUCHTOM; KacaTeiibHas

IIJIOCKOCTb 1 HOpMaJIb K ITOBCPXHOCTHU.

OKkcTpeMyMbl QYHKINH HECKOJIBKUX IIEPEMECHHBIX:
OIIpeJIeTICHNUE; YCIOBHS CYILIECTBOBAHUS; HAXOXKICHUE;
3a/1a4d Ha SKCTPEMYMBI.

Y ClIOBHBIE IKCTPEMYMBI: OIPCACIICHUE, YCIOBUA
CYIIECCTBOBAHUA, HAXOXKACHUEC, 3a/1a4l Ha DOKCTPCMYMEI.

HaumMmenbliee 1 HanboJiblee 3Ha4eHUsl PYHKIUU B
001acTH: TIOHATHE; HAXOXKICHUE, 3aJa4l Ha
ONTHMH3ALIHIO.

PYBEXK 5. KourponbHas pabotaNe5 «OyHKIMH MHOTHX
IICPEMCHHEBIX U UX IIPUMCHCHUC)).

P10

HHurerpansHoe
ncUHUcIeHne QyHKIUH
MHOTHX IEPEMEHHBIX

JBOVIHbIE MHTErpaJibl: ONPEEICHUE; CBONCTBA;
BBIYHCJIEHHUE; YCIOBHUS CYIIECTBOBAHMSIL.

3aMeHa IIepeMEHHBIX B IBOMHOM HMHTErpaje: BEIYMCIIEHNE
JIBOMHOT'O MHTErpaa ¢ IOMOIIbIO 3aMEHBI; TBOMHON
WHTETpal B MOJIPHBIX KOOPJMHATAX.

[MpuioykeHns JTBOWHOTO MHTErpaja: BEIYHUCIICHHUE TUIOMAAN
IUIOCKOH (UTYpBI; 00beMa Tela; IUIOMa 1 MOBEPXHOCTH;
Macchl IIACTHHKHN; CTaTHYEeCKUX MOMEHTOB IUTACTHHKH;
KOOpJAMHAT IIEHTPa Macc IIACTUHKH; MOMEHTOB HWHEPITNH
TUTACTHHKH.

PYBEXK 6 KourposnbHas paboraNeb «JIBoiiHbIE
HHTCTpPaJIbl U UX IIPUIIOKCHUA).

TpoiiHble MHTETpANIbL: TTIOHATHE; CBOMCTBA; BRIYUCIICHUE;
MIPUIOKEHHUS TEOMETPUIECKUE U prusndeckue.

CamocrosrenbHasg pabora «TpoiiHOM MHTErpal U €ro
MIPUIIOKEHUSY.

Kpusonuneiinsle narerpaisl | pona (o jIMHE AYTH):
MOHSITHE; CBOHCTBA; BEIYUCIICHHUE; TEOMETPHUECKUE U
(hU3HYeCKHe TPUITOKEHHUSL.

Kpusoauneinsie unrerpaisl |l poaa (o
KOOpJIMHATAM ):[IOHSTHE; CBOMCTBA;, BRIYMCIICHHUE;
TEOMETPUYECKUE B (PU3NICCKHUE TPUITOKEHUS.

HesaBrcuMOoCTh KpUBOIMHEHHOTO MHTErpajia 0T ()OPMBI
IIyTH: BOCCTAHOBJICHNE (DYHKIUH IO €€ TIOJTHOMY
muddepenunany; ananor popmyssl HetoTona-JleiibHuma
JUIsl KPUBOJIMHEMHOTO MHTErpaa.

CamocTrogrenbHas pa60Ta 10 KPUBOJUHEHHBIM
HUHTCrpajiam.

I\ CEMECTP

P11

WnTterpans! no
MOBEPXHOCTHU

HOBC[!XHOCTHHC HUHTETrpaJibl | pojia (1o njaomaignl
IMOBEPXHOCTHU ): BEIYUCIICHUE I ClIy4das, Koraa
MOBEPXHOCTDb 3aJaHa YPAaBHCHUCM B ABHOM BUC;
TMOBCPXHOCTH 3aJaHa NapaMETPUICCKUMU YPAaBHCHHUSAMU.

[Ipu10)KeHHS TOBEPXHOCTHBIX I/IHTCF‘DaJ’IOBl poaa:
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BBIYUCJIICHHUC IIIOIAAN IMTOBEPXHOCTH,; BBIYUCIICHUE MaCChl
TMOBEPXHOCTH; BBIYUCIICHUEC CTATUYCCKNX MOMCHTOB
TMOBEPXHOCTU U MOMEHTOB MHCPUUHN,; BBIYHUCIICHUC
KOOpAUHAT LCHTPAa MacC NOBCPXHOCTH.

ITosepxuoctuble nHTErpaisl |l poxa (mo koopauHaTam):
BBIYUCIICHHE JJIs1 CITydasi, KOTJa MOBEPXHOCTH 3a/1aHa
YpaBHCHHEM B SIBHOM BHJIC; IIOBEPXHOCTh 3aJjaHa
napaMeTPUUCCKUMH YPABHCHHUSIMHU.

Dopmyna CTokca U ee IpUMEHEHHUE: BEIYHCICHHE
KPUBOJIMHEHHBIX HHTETPAJIOB C IIOMOIIBIO (hOPMYJIBI
Crokca; BoccTaHOBJICHHE (DYHKIIUH TI0 €€ TIOTHOMY
muddepeHnmary.

®Dopmyna Octporpajackoro-I'ayca u ee mpuMeHeHHE:
BBIYHCIICHHE TIOBEPXHOCTHBIX HHTETPAJIOB C IOMOIIBIO
hopmymnsr OcTpOrpaicKoTo; BEIYHUCICHNE 00BbeMa Tela C
MIOMOUIBIO TIOBEPXHOCTHOTO MHTETpaa.

PYBEX 7. KourposubHasg paboraNe7 «I[IoBEpXHOCTHBIE
HHTETPAIIBDY.

P12

DeMeHTHI TeOpUn
oJIs

CkansgpHoe 1oJjie ¥ ero XapaKTepUCTUKH: TPOU3BOIHAS 110
HaIpaBJIeHUI0, €e (HPU3MYECKUN CMBICIT; TPaJAUEHT; CBS3b
I'paJiieHTa ¢ IPOU3BOAHOM 110 HAPaBJICHUIO.

BexTopHbIe MO U X XapaKTEPUCTUKH: BHIUHCIICHUE
JIUBEPreHIUY; TI0TOKA II0JIS Y€PE3 IOBEPXHOCTh; POTOPA;
LUPKYJIALUHI; UCIIOJIb30BAHNE XapaKTEPUCTHK MIPH
PacCMOTPEHHHU CONICHOUIANBHBIX U TIOTEHIUAIBHBIX
BEKTOPHBIX MOJIEH.

PYBEXK 8. KourposnsHas paboraNe8 «DjieMEHTHI TEOPUHU
IIOJISIY.

P13

Hecob6cTBennbIe
HHTETPaJIbl U
HHTErpaJibl,
3aBUCSIIHE OT
napameTpa

HecoOcTBeHHbIE HHTETPANIEI ¢ OECKOHEUHBIMHU NpeIeIaMy
MHTETPUPOBAHUS: BEIYUCIICHUE; HCCIIEIOBAaHNE Ha
CXOJIMIMOCTh; T€OMETpUYECcKast HHTEPIIPETaIus;
IIPUMEHEHHE.

HecoOcTBeHHBIE HHTETPAILI OT HEOTPAHNMYEHHBIX
(QyYHKIMIA: BEIYHUCTIEHUE; UCCTIEI0BAaHNE Ha CXOIUMOCTE;
reoMeTpUUecKas HHTEPIPETAINSI, IPUMEHEHHE.

Camocrosrenbaasg pabora «HecoOCTBEHHBIE HHTETPAIIBIY.

WuTerpabl, 3aBUCAIINE OT IapaMeTpa: COOCTBEHHbIE
MHTETPAJIbl, 3aBUCAIINE OT TapaMeTpa: MOHATHE;
paBHOMEpPHOE CTPEMJICHHE K ITPEAENbHON QyHKINY;
Tpe/IeNbHBII Mepexo/] 1Mo 3HAKOM MHTETPaIa;

i depeHInpoBaHNe U MHTETPHUPOBAHKE T10]] 3HAKOM
MHTETpaJa; IPHUMEHEHHE.

P14

Psnp1 @ypee

Psner @ypbe: OpTOroHaIbHBIE © HOPMUPOBAHHBIE CHCTEMBI
(hyHKIMH; paas! 1 kKodpduuneHTs Dyphe;
TpuroHoMmerpuueckne psaasl Oypee; pa3ziaoxKeHue B psij
®Dypbe nepnoguuecKux (GyHKINH; CIBUT CETMEHTA
pa3oXKeHus; N3MEHEHHE JJTNHBI CETMEHTA Pa3JI0KeHUS,
pasnoxxenue B psx Oypbe 4eTHBIX M HEYETHBIX (QYHKIINH;
pasnoxenue B psg Oypbe QyHKIHA, 3a1aHHBX Ha [0;7];
pasnioxenue QyHKIMHA B KOMIUIEKCHBIN psit Dypre.

Camocrosrenptas padora « T pUroHOMETPUYECKHUE PSIIBI
Dypbey.

Unrerpan @ypee u npeobpasosanue Pypre.

KonTtponbsHas padota Ne
KonTtponbsHas pabota Ne

4.4. KoHTpOIbHBIE PAdOTHI

1 (pybex 1),
2 (pybex 2),




JomarnrHsist KoHTpoJibHas pabota Nel
KonTponbHas padota Ne 3 (pyoex 3),
KonTponbHas padorta Ne 4(pyoex 4),
KonTponbHas padorta Ne 5 (pyoex 5),
KonTponbHas padota Ne 6 (pyoex 6),
KonTponbHas padorta Ne 7 (pyoex 7),
KonTponbHas padorta Ne 8 (pyoex 8).

[lenib  KOHTPOJBHBIX pPabOT: MPOBEPHUTh 3HAHWS, YMEHHS M HABBIKH
CTY/JICHTOB B PCIICHWM 3ajay, OCYIICCTBUTh KOPPEKIMIO 3HAHUN CTYJICHTOB.
TeKkCThl KOHTPOJBHBIX PabOT MPUBEICHBI B METOIUYCCKHX PEKOMEHIALMUSX,
yKa3aHHBIX B pasnene 8. YueOHO-MeTOIUuYecKoe 00ECIeUeHUEe CaMOCTOSTEIbHOM
paboTHI.

5.MeToanyeckne yKasaHus I 00y4alOIMXCH M0 OCBOCHUI0 IMCHMILINHBI.

[Ipuctynas K M3YYCHHIO MaTEMaTUYECKOTO aHallu3a, HEeoOXOAHMO
MOBTOPUTBH: OCHOBHBIE MOHATHS Kypca ajareOpbl U Hayal aHalu3a CpPEIHEN IIKOJIbI;
OCHOBHbIE  (pOpMYJBI, HEOOXOIMMBIE [UJIi  YCIEIIHOTO OCBOEHHA Kypca,
BOCCTAHOBUTh B NaMSATH OCHOBHbIE (DYHKIIMHM, X CBOWCTBAa U TIpapUKH; YMETb
pelaTh ypaBHEHUS U HEPABEHCTBA, B TOM YHCJIE METOI0M MHTEPBAJIOB.

JUist ycnemrHoro OCBOEHHs Kypca o00s3aTelIbHO TOCEIICHHE JIEKUHA U
IIPaKTUYECKUX 3aHATUN M PEryJSIPHOE KOHCIIEKTUPOBAHME MaTepHasa JICKUUH, U
ydyacTue B OOCYXKIEHHM pEIICHUs 3aJad Ha MpaKTUUYEeCKUX 3aHATusAX. llpum
NOJATOTOBKE K TMpakTUYECKUM 3aHATHSM CHayaja HYXXHO MpopaboTaTh
TEOPETUUECKUI MaTepuai, HeOOXOIUMBINA JJIsl peLIeHHs 3a/1ay; 3aTeM BBITOJHUTh
3aJlaHus U1 CaMOCTOSITEIIBHOTO PELIEHUS 10 TEME NPEIbLAYLIErO 3aHATUsA, MOoCIe
3TOr0 HM3y4UTh TEOPETUUECKUH MATEPHAT OYEPEAHOrO IMPAKTUYECKOrO 3aHSTHS.
[ToaroToBka Hy»Ha HE TOJIBKO K ITPAKTUYECKHUM 3aHATHSAM, HO U K JekuusaM. [lepen
OuYepeHOM JIEKIHEeW HEOOX0AMMO TOBTOPUTh MaTepHuall NPeAbIIyIINX JEKUUN, TaK
KaK MaTepHasl HOBOW JIEKLIMH 3a4acTyl0 OMHUPAETCA Ha YK€ M3BECTHBIM Marepuanl
1lpu BeINOSHEHUU 3aJaHUM I CAMOCTOSATEIBLHOTO PEUIEHUsI HY)KHO (PUKCUPOBATh
BCE TPYAHbIE MECTA U HA KOHCYIbTAIUSAX MOMNBITATECS MPEOAOJETh UX C TOMOIIBIO
MpernoiaBaTe’is.

Cucremarrueckasi IOArOTOBKA K ayJUTOPHBIM 3aHITHUSM U aKTUBHOE Y4acTHE
B PacCMOTPEHUM BOIIPOCOB, KaK HAa MPAKTHUYECKUX 3aHATHAX, TAaK W HA JIEKLIUAX
SBJIIETCS  3QJIOTOM  YCHEIIHOTO MPOXOXKIACHUS PYOESKHBIX KOHTPOJIEH H
IIPOMEKYTOUYHBIX aTTECTAlU IO TUCHUTUINHE.

[Ipu mpocnymiMBaHUM JICKUIHWU Y MPU BBINOJHEHUH 3aJaHUM HA ITPAKTUYECKUX
3aHATUSX PEKOMEHAYETCSd  aKLUEHTHPOBaTh  BHUMAHUE HA aJITOPUTMHU3ALHIO
JEHCTBUIM MO BBINOJHEHHUIO 3aJaHui, YTO CIOCOOCTBYeT Oosiee TIyOOKOMY H
IIPOYHOMY YCBOEHHUIO METOJ0B MaTEMaTUYECKOr0 aHAJIU3a.

JUist  Tekymiero  KOHTPOJIS YCHEBAEMOCTH  UCIOIB3YyeTCs  OauIbHO-
pEeHTUHTOBas CHUCTEMA KOHTPOJII U OLIEHKM AKTUBHOCTH OOyYarouuxcs, 4To
CHOCOOCTBYET JIydlIEMY OCBOCHMIO MaTepUasia U MOJyUYEHUIO BBICOKOW OLIEHKHU IO
pe3ynbTaTaM OCBOCHHUSI TACLHUIIIINHBI.

21



W3Yy4YCHHE

BeinonHeHne caMOCTOSTEIbHOM pa6OTI>I moaApazyMeBacT CaMOCTOATCIIBHOC

pa3lesnoB JUCLUMIUIMHBI, IMOATOTOBKY K pPYOEKHBIM KOHTPOJSAM, K

MNPAaKTHYCCKUM 3aHATUAM ITIOATOTOBKY K KOHTPOJIbHBIM pa60TaM, IIOATOTOBKY K
OK3aMCHaM.
PeKOMeHIlyeMaH TPYAOEMKOCTb CaAMOCTOSITEJIbHOM paGOTbl

HaumenoBanue Bua caMOCTOSITETFHOM PaOOThI

PexomMeHnnyemasi TpyJ0€MKOCTb,

akaj.uac
I I Il v
CCMCECTP | CCMECTP | CCMECTP | CEMCCTP

VYriiy6iieHHOE n3ydeHue pas3aesioB, TEM 8 116 8 59
JICKIIMOHHOTO Kypca
-IIPUMEHEHHE MTPOU3BOIHON K PEIICHUIO
Tr€OMETPUYECKUX U PU3NUECKUX 3a]1a4
-TIPUJIOKEHUS ONIPEIETIEHHOTO UHTErpasia
-pyHKITMOHATBHBIC PSAIBI
-MHTETPAJTBI TI0 TIOBEPXHOCTH
-3JIEMEHTBI TCOPHUH TTOJIS
-psnbl Dypbe
[ToaroToBka k mpakTrdeckuM 3aHaTHsIM (110 0,5 15 15 15 12
yaca Ha KaxJ10€ 3aHsTHE)
[ToaroToBka Kk pyOesKHBIM KOHTPOJIsIM (110 1;2 4 4 4 4
yaca Ha pyOex)
IToaroroBka K 3K3aMeHy 27 27 27 27
[TonroToBKa K KOHTPOJIBHON paboTe 18 18 18 18
NTOIO 72 180 72 120

6.1 Cucrema 0aJIbHO-PETHUHIOBOI OLEHKH PadOTHI

6.D0oH/I OILIEHOYHBIX CPEACTB I ATTECTAIMH MO TUCIHUILINHE
6.1.11epeuensv oyenounvix cpeocme
1. banbHO-peNTEHOrOBasi CUCTEMA KOHTPOJISI M OLICHKH aKaJIeMUYECKON aKTUBHOCTHU
oOyuaromuxcst B KI'Y
2. bank 3amanuii kK pyoexHbpIM KOHTpoJisiM Ne 2,4,6,8
3.Marepuainbl K 3K3aMEHY.
4. KontposbHble paboTh (pyoeskHbie kouTposu Nel,3,5,7)

o0yyamomuxcsi 1o

AUCHHUILINHE
| cemecTp
No | HaumenoBanue Conepxanue
Pacnipenenenne 6amios
1 | Pacnipenenenue Bun IMocem. | Pabora Ha Pybex1 Pybex2 Camoct | Homar JK3aMeH
6aJJIOB 110 BUIAM yue® | JeKumi | mpakT.3aHs . HSISI
eGHOH DAGOTEI HOMU 1x24 THAX Konrpons | Konrpoms | Pabora | xoHTpO
yi p > | pabor 0,5x28 Has paboTa | Has pabora Nel JbHad
CpOKH caadn | Nel pabota
y4eOHON pabOThI Nel
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bamn | 24 14 14 10 4 4 30
bHBIC Ha 14 Ha 26 Ha 19
OLIEH MpPaKT. mpakt.3aHsg | MPaKT.
KH 3aHATHH THU SAHATH
Il cemecTp
No | Haumenosanue
Pacnpenenenne 6annon
Pacopeneaeuue Bun IMocer. Pabora Ha | PybOex3 CamocTtosat | Pybex4
1 pex y y
6AJJIOB 110 BUIAM yueOHOH JeKuui npakt.3aH | Konrpon | empHas
eGHO 6 paboTsl SITUSIX bHAas pabota Ne2 | KoHTponbpHa | 3K3aMeH
yHCOHOM pabOTEL, 1x24 0,5x28 pabora st pabota No5
CPOKH cllaun No2
y4ueOHON paboThI
24 14 12 10 10
Bannbaeie Ha Ha 20 Ha 30mpaKT. 30
OLICHKH 9mpakr. HPaKT. 3aHATHU
3aHSITHU 3aHATHH
Il cemecTp
No | HaumeHnoBanue
Pacnipenenenne 0amios
1 | Pacnpenencuue Bun IMocem. | Pabora | Pybexb Py0ex6 CamocT.
GaIOB [0 BHIAM yaeOHOI JeKUun Ha KonTponbna PaGora Ne3 3K3aMeH
eGHOM DAGOTHI paboThI 0,5x24 mpakt. | s pabora KonTponbna
yi p > 3aHATUAX | paboTta Ne3 s pabora
CpPOKH caadun
yueOHO paboThI 1x28
bammeable | 12 28 10 10 10 30
OLICHKH Hal5 mpakr. | Ha22 mpakt. | Ha 30mpakr.
3aHATHH 3aHATHH 3aHATHU
IV cemectp
No | HaumenoBanue
Pacnipenenenne 6amios
Pac TIeHHU Bun ITocem. | Pabora Ha Py6ex7 Py6ex8 CamocT.
1 CIIpEJEIIEHNE y y
GaUIOB 10 BUIAM yaeOHoi JIEKIIMH | MpaKT.3aHs Kontp Kontp. Pabora JK3aMEH
6HOI DPAGOTHI paboThI THSAX pabota Ned Pabota Ned
YACOHOH PaboThl, 05x24 |  1x22
CpOoKH CAAYY | BamibHBIe 10 10 9 ma
y4eOHON pabOTHI | ouenxn 12 22 Ha 8mpakr. | Hal3 mpakr. | 22mpakr. 30
3aHSITHU 3aHSITHU 3aHATHH

Kpurepuii

60 1 MeHee 0aJITIOB — HEYIOBJIETBOPUTENBHO (HE 3aUTEHO);

nepecuera 6amIoB
B TpaANIIUOHHYIO
OIICHKY I10 UTOTaM

61...73 — yIOBIETBOPUTENBHO (324TEHO);
74... 90 — xoporo;
91...100 — oTm4HO

paboTsI B

ceMecTpe

Kpurepuii Jis nmomycka K HpPOMEKYTOUYHOHW arrecTalud IO AMCLUILUIMHE 32
JIOITyCKa K ceMecTp OOydaroIUiicst JOJKEH HaOpaTh 10 UTOTaM TEKYLIEro U pyOexHOTo
IIPOMEXKYTOUHON KOHTpoJiei He MeHee 51 Gamna. B ciyuae eciin oOyuaromuiicss Habpan MeHee
aTTECTALUU 110 51 Gaya, TO K aTTECTAIIMOHHBIM MCIIBITAHUSIM OH HE JIOITyCKaeTCsl.
JUCLUIUIMHE Hdnst  momydeHust  9k3amMeHa  0e3  MPOBEINCHUS  NPOLETYpHI

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

MIPOMEXYTOYHON aTTECTAIlMH O0yJaroneMycss HeoOX0AUMO HaOpaTh B XOHE
TEKYIIETo U pyOeKHBIX KOHTpOJeH He MeHee 61 Oamta. B atom ciydae utor
OATbHOW  OIEHKH, IOJydaeMod oOydJalomuMcs, OINpeAenseTcss Io
KOJIMYECTBY OayioB, HaOpaHHBIX WM B XOJE€ TEKYIIEr0o W PYOSKHBIX
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JVCIUTUINHE koHTposei. Ilpn aTOoM, Ha ycMOTpeHHWe NperonaBartens, OanabHas OICHKA
oOydJaromierocs  MOXXET  OBITh ~ NOBBINIEHA 32  CYET  IOJIyYEHHUS
JIOIIOJIHUTENBHBIX OaJJIOB 32 aKaJIeMHYECKYIO aKTHBHOCTb.

OOyyvaromuiics, WMMEIOIIMI TpaBO Ha IIOJyYeHUE OLEHKH 0Oe3
MIPOBEACHUS TPOLEAYPhl MPOMEXKYTOUHOHN aTTecTally, MOKET MOBBICUTH €
IIyTeM CAa4d aTTeCTallMOHHOIO HCHBITaHus. B  cnydae mnomydyeHus
00ydJaromuMcst Ha aTTeCTallMOHHOM ucnblTaHuu 0 0ayioB WTOr OayuTbHON
OIIEHKH MO IUCIHUILTNHE HE CHIKACTCS.

3a akaJeMHYECKyI0 AKTUBHOCTb B XOAE OCBOCHUS IHUCLUILIHHBL,
yJacTHe B y4eOHOW, HAyIHO-MCCIECI0OBATEIbCKOM, CIIOPTUBHON, KyIbTYPHO-
TBOPYECKOH W OOIIECTBEHHOU NEATEIHHOCTH O0YJaromeMycsi MOTyT OBITh
HA4YUCIICHBl  JIOTIOJHHUTENbHbIE  Oamiapl. MaKCHManbHOE  KOJIHMYECTBO
JIOIIOJIHUTENIEHBIX OalJIoB 3a aKaJIeMHMYEeCKYI0 aKTHBHOCTH cocTasiseT 30.
OcHOBaHUEM JUIS TIOJTyYESHHUS! TOTIOJTHUTEIbHBIX OAJIOB SBIISIFOTCS:
- BBINOJHEHWE JONOJHUTENBHBIX 33JaHUi MO AWCUMIUIMHE (MOAYJIIO,
MIPaKTHKE); JOMOJIHUTEIbHbIC OAJIIBI HAUUCIISIFOTCS TTPEToIaBaTesIeM;
- yyacTHe B TCYCHHE CEMECTpa B YUeOHOH, HAyYHO-HCCIICI0BATEIBCKOM,
CHOPTHBHOM, KYJIBTYPHO-TBOPUYECKO# U 0011ecTBeHHO#t nesrenbHoctu KI'Y.

DopMBI U BUABI B ciyuyae ecim K MPOMEKYTOUHOW arTecTaluu (IK3aMeHy) HabpaHa
y4eOHO# paboTHI cymMma MeHee 51 Oamma, oOydaromemycs HeoOXoamMo  HaOpathb
TSt HEJOCTafoIee KOJMMYECTBO OaJIOB 3a CUET BBINOJIHEHHUS JOIOJHHUTEIBHBIX
HEYCIEBAIOIIHNX 3aJIaHMil, 10 KOHLA MOCJIeHeH (3a4eTHOM) HeelIn ceMecTpa.
(BoccTaHOBHBIIMX | JIMKBUIAIUS aKaJeMHYECKUX 3a0JDKCHHOCTEH, BOSHUKIIMX H3-3a PA3HOCTH
csl Ha Kypce B Y4eOHBIX IUIaHaX IPH IIEPEBOE HIN BOCCTAHOBICHUH, IPOBOIUTCS IIyTEM
0o0y4ueHus) BBITIOJIHEHHS IOTIOTHUTEINBHBIX 3a/laHui, popma 1 00BeM KOTOPBIX
00y4aromuxcs JUIsl | ONpeseNsieTcs MPeroaBarelieM

MOJTy4eHHs

HEJIOCTAIOIINX

0aJI0B B KOHIIE

ceMecTpa

6.3 IIpoueaypa oueHnBaHus Pe3yJIbTATOB OCBOECHUSI JUCITUTIIIHHBI

PyGesxHbIe KOHTPONM TPOBOAATCS B BHJE KOHTPOJIBHBIX Pa0OT, 3K3aMEHBI TMPOBOJATCS B
NUCbMEHHOH Qopme no Omneram; Ha pyOeKHBIX KOHTPOJSX HPEAJIararoTcs MPAaKTUYEeCKUE 3aJaHus, Ha
9K3aMeHax MpeJiaralorca 2 TeopeTHdecKkux Borpoca ( mo 7 6ayioB) M 2 mMpakTUYecKuX 3ananusi( mo 8
6aJsoB).

Ilepen mpoBeneHneM pyOEXHBIX KOHTpPOJEH MPOBOAATCS HMTOTOBBIE 3aHATHA IO paslesaM, Ha
KOTOPBIX pa30OHparoTcs 3afaHusl U3 paszeiia, o KOTOPOMY MPEICTOUT PYOEKHBIN KOHTPOJb. Pe3ynbTarsl
pyOEXHBIX KOHTpPOJIEH M TeKyllel yCIieBaeMOCTH 3aHOCATCS B BEIOMOCTb y4eTa TeKyIlel yCIeBaeéMOCTH.
Bpewms, otBogumoe Ha 3k3ameH 2-3 daca. Pe3ynbTaThl TeKyIero KOHTPOJIS M 3K3aMeHa 3aHOCATCS B
9K3aMEHALMOHHYIO BEIOMOCTb, KOTOpas CAaeTcs B OPraHW3alMOHHBIN OTAEN HWHCTUTYTA; Pe3yJbTaThl
9K3aMEHa BBICTABIISIIOTCS B 3aUETHYIO KHIKKY 00y4arolerocst B IeHb SK3aMeHa.

6.4. IIpuMepbI OLIEHOYHBIX CPEACTB VISl PyOesKHbIX KOHTPOJIEH U IK3aMeHAa
Pybesrcnviit konmponwp Nel (konmponvuas pavoma Nel)

BapuanT 0
1. HOJ’IB3y5[CB OIMpPEACICHUAMMU IMPEACITIOB MOCICAOBATCIBHOCTH U (I)YHKLII/II/I, JOKaXUTC paBCHCTBA:
_ . 3x+1

a) im2"=15_2. 4 lim=—==2

e 3n+4 3 x>17X-5
2. Beluuciure npesensr:

. y-a N G5 o B Cox2=Ix . . In(x=2)
a) Ilm(smy—*tg ﬂ—y) ;0) lim————: B) lim(——=)"; 1) Ilm—\/_ ) him————

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

Camocmoamenvnan paboma Nel no meme «Henpepovienocms pynkuyuuy
1.Uccnenyiite pyHKINIO HA HETIPEPHIBHOCTh, YCTAHOBUTE XapaKTep TOYCK pa3pbiBa U MMOCTPOUTE TpaduK:
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1,x<0,
X

f(x)=< x%0<x<2,
2,2<x<5,
sin(x—>5),x>5.

2. Boruucnure ¢ tounocteio g0 0,01 xopens ypaBHenus /X—1+X—2=0 na [1;2]. Onpenenure
rpaduuecKu KOJMIECTBO JCHCTBUTENBHBIX KOPHEH YpaBHEHHS JTAHHOTO YPaBHEHHS.

Pyoesicnvtit konmpons Ne2(konmponvnas paboma)

Bapuanm Ne O
1. Haiigute npousBoaHbIC QYHKIUU:
3/
2) f(x) = Vx+ \/}' ©) f( ) = arctg3x
1+sin 2 V1+3
0) f(x) = :2; ) () = s
B) f(x) = 57¢t9°%, 3) f(x) =x \/1 +x2, f"(x);
= 2t-t? d?
1) f(x) = xin?%; ) f(x) = ﬁ’d_x}z"
m f(x) = 3"‘—’“”'
Jomawnaa konmpoavnaa paboma
Bapuanm Ne Q

1. Beruncnure npezensl 1o npaswiry Jlonurans:

li \/1+3x -2 li 5x+7
a) My g — 6) m,._,o m.

2.I/Iccnez[y171Te (byHKuI/H/I U TIOCTPONTE UX IpaUKH.

a) f(x) _m 6) f(x) = x + In(x* — 4).
Pyéearcnntit konmpons Ne3 (konmponvhas paboma Ne?)
Bapuanm Ne 0
1. Beoruncnute I/IHTeraJIBI'
2) [ 7 0) [ s
—49x2’ 2/ (x+1)(x—8)
x*+x+4
B) [(x+ 1) costdx r)f e O
n) [ ctg*xdx; e) [ ————
) [ ctg ) [ (1+“f) =
x3dx
)K)f(9+x2)3’ )f251nx+3cosx+4
Camocmoamenvnasa paboma Ne2
Bapuanm Ne O

Boruncnute niuomaabs GUrypel, orpaHU4eHHOM KpuBoi p = 3 + sin ¢.

BrrunciauTe 06beM Tela, OrpaHUYEHHOr0 TTIOBEPXHOCTRIO X2 + 6y2 + 4z2 = 12.

Beruncnure nnuny kpuBoit p = 1 + cos ¢.

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

e

2
x3+ys=1.
5. Haiigute neHtp macc ¢urypsl, orpaHudeHHOM ocbto OX M OIHON apKOW IMKJIOW]IBI
x = a(t —sint),
{y = a(1l - cost).
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Pyéesrcnvtit konmponv Ne 4 (konmponvnas paboma)

1.

Bapuanm Ne(

VYcTaHOBHTE CXOAUMOCTD psAJla U HAWJUTE €ro CyMMY:
1 1 1 1
—+—+—+-+
14 25 36 n-(n+3)
HCCJIGI[yﬁTC Ha CXOJUMOCTD PSbL:
n+1

)=+ o+ +(2 T
1 .
6) ﬁ + % Tt ardmoen T
1 _ 1 1 . _ n+1 1
B) T35 357 T 579 +(=1) (2n-1)(2n+1)(2n+3)

3. I/IccneﬂyﬁTe Ha CXOJUMOCTb PSI/Ibl:
sin*2a = sin*3a sin*na

a) sin* at——+ +o et
n

0) arcsml + arcsin2 l + -+ arcsin"% + -
B)1+ + st +

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

4. Paznoxute B psia o crenedsimM X pyukmmio f(x) = xvVx + 1.
5. Beruuciute cos 18° ¢ Tounocteio g0 0,001.

+ -

Pyoesicnotit konmpoas Ne 5(konmponvnas paboma Ne3)

Bapuanm 0

1) Haiigute u I/I306pa31/ITe o6nacTs onpenenenus Gpynkmun z = In(y? — x) + Vx.
2) Hannmeg— a—ndz ecmu z = 3xy + x%t + y3, x = 3t% + /s, y = cos 2t + 2st.
2,03
3) BeruncanTe npubINKEHHO (2 — \/0,98) .
ou

4) u=9x)+¥@)+@x-y) P'(y). Tposepsre, uro (x—y): axay =5 MV -
nBax bl 1uddepeHupyembie G yHKIUU.

5) Haiigute TmepBble M BTOpbIC 4YacTHBIC TMPOWU3BOJIHBIC HESBHOH (DYHKIHMHUZ =
f(x,v),onpenensemoii ypasHenueM x> — 2x2z%2 + yz3 =0, ecniu f(1;1) = 1, B Touke
Mo(1;1;1).

6) U3 Bcex mpsSMOYrOJNBHBIX TapauICNICHHIEOB, UMEIOINX JAHHYI0 TUaroHallb, HAWIUTE
TOT, 00bEM KOTOPOT0 HauOOJIbLINHA.

7) Haitqure HauGonbllee M HauMeHbIlee 3HaueHus Qysxiuu f(x,y) = x2 +3y2 —x +

. 0<x<2
18y — 4 B 0obnacTu, yA0BIETBOPSAIOLIEH CUCTEME HEPABEHCTB { 4<y<0.
Pyéescnotit konmpoas Ne 6(konmponvnas paboma)
Bapuanm 0
1. H3menwure nop;{nox WHTETPUPOBAHUS B HHTETpAJIC:
1 4
a) [ dx fx “fxy) dy; 6) J_,dy [ f(x,y) dx.

2. Boruucmure ] , dxdynsyms crnocobamu; obnacte D orpanmueHa JmMHMSAME Y = 2 —
—x,y? = 4x + 4.

3. Beruncnmre miomans GUTYphI, OTpaHUIEHHONW KPHBOK:

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

4. Boruucnure 00beM Tea, OrpaHUYSHHOTO MOBEPXHOCTAMMU:

x2+y2=4,y+z=2,z=0.

5. HaiiauTe LEHTp Macc OJHOPOAHON (BUIYphl, OrpaHMYEHHON MHHMAME: y = 2x3, y? = 2x.
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Camocmosamenvnas paboma Ne3

Bapuanm 0

1. Beoruucnute gﬁL 2x(y — 1)dx + x?dyno koHTypy (HIypbl, OrpaHMYEHHOH JIMHMSAMM:

y=x%y=0.
2. Bbluuciure [ ((02_;02))(2xy —5y3)dx + (x? — 15xy? + 6y)dyc noMoupb0 NePBOOOPAZHOI.

Bpruncinre ¢ MOMOIIBKO KPUBOJWHEMHOTO MHTErpaja IUIONIA[b, OTPAHUYECHHYIO ApKOM
x = a(t —sint),

y = a(1 — cos t)I/I ocero OX.

LIUKIOUIBI: {

Pyoesicnotit konmpoas Ne 7(konmponvuas paboma Nod)
Bapuanm 0

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

)]
2z+6 =0.
2. HaitmureU(x,y,z), ecmu du= (y—z)dx + (x —z)dy + (—x — y)dzu BblumnCIHTE

Jiagy Qu ccmn A(0;1;2), B(-1;-4;0).

3. Bomwmcmure |, | xzdx — yz? dy + xydz, ecmu(L) - 3aMKHYTast JIHHS:

L
{xz —y2 +2a% =z,
x% 4+ y? =a?

Pyoesicnotit konmpoas Ne 8(konmponvhas paboma)
Bapuanm 0
1. Bbluncaute NOTOK BekTopHOro nois d = (z — x)i+ (z + x)] + (x + 2y + z)kuepes
TPEYTOJIbHUK, BBIPE3aHHBIN KOOPJIMHATHBIMU IIJIOCKOCTSIMU U3 IUIOCKOCTH 2X + VY + 2Z —
2 = 0, B TOM HampaBJICHUU HOPMAJH K TUIOCKOCTH, KOTOpoe o0pasyeT ¢ ockto Oy ocTpbIit

yrolL.

2. Bblumcnute 1MpKysAnuio BektopHoro mnonsd = (y —x)T+ (z —y)j + (x — Z)EBI[OJ‘IB
OKPYXKHOCTH, MOJydaromeiics npu nepecedennn chepsl x2 + y? + z%2 = 1u mmockocTu
X+ y + z = a u npoderaeMoii MPOTHUB XOJa YACOBOW CTPENIKH, €CIIH CMOTPETh U3 TOYKU
M(0;0;2).

3. BblsicHuTe, sBUSeTcs M mone @ = xI+ yj + zKnoTeHumanbHeIM.  Bbramcnnte
LUPKYJISALMIO 10 d BIOJNb OKPYKHOCTH X2 + z? = 1, mpobGeraemoii HpoTHB Xoja
94acoBO# cTpenku, eciiu cMotpetsh u3 Touku M(0;1;0).

Camocmoamenvnan paboma Ned

Bapuanum 0
Paznoxwute B Tpuronomerpuyeckue psasl Oypre:

x, - m<x<0, N
a)f(x)_{o, 0<x<nm HACTI;

m—X

6) f(x) = ==, x € (0; 2m);
0,3, 0<x<0,5,

B) f(0) = {—0,3, 05<x<1

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

1) f(x) =x2%, x € (a;a + 2D).

TOJIBKO 110 CHHYCaM " TOJIBKO 110 KOCHUHYCaM;

MarepuaJsl K YIK3aMeHYy
Ipumepnoiti nepeuens meopemuyeckux 6onpocog ons sxzamena (I cemecmp)

1. [oka3aTenbCcTBO HEOOXOAMMOCTH PACHIMPEHUS MHOKECTBA PallMOHAbHBIX YHCET.
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N

ok

®©

10.

11.
12.

13.

14.

15.
16.

17.
18.

19.
20.

21.
22.

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

30.
31.

32.

AKCHMOMaTHKa MHOXECTBA JCHCTBUTEIbHBIX YUCEL.

AKcuoMa HENpPEephIBHOCTH JACUCTBUTENBHBIX uKcell. JlokazarenbcTBO TeopeMbl Kantopa o
CTSTUBAIOIICHCSA CUCTEME OTPE3KOB.

Moaynp AeCTBUTEIBLHOTO YHCIIa U €r0 CBOMCTBA (C JO0KA3aTEeIIbCTBOM).

Jloka3aTenbCcTBO TEOpeMbl O TMPEACTABICHUM BCSIKOM (YHKIMH, OMNpEIesIeHHON Ha
MHOECTBE, CHMMETPUYHOM OTHOCUTEIBHO Hauaja KOOPJAUHAT, B BUIEC CYMMbl YETHOU U
HEYETHOU (PYHKITUH.

JlokazaTeabCTBO CBOMCTB CXOAIIMXCS MOCIEA0BATEILHOCTEH.

Jloka3aTenbCcTBO TEOpPEeMbl O CYIIECTBOBAHHMM IIpeliela Y MOHOTOHHOM OrpaHHuYEHHOM
IIOCJIEIOBATEIbHOCTH. [IpruMepBl NPUMEHEHUS ITONU TEOPEMBI.

Jloka3aTesnbCcTBO CBOMCTB OECKOHEUHO MaJIbIX MOCIEI0BATEIbHOCTEH.

Jloka3aTenbCcTBO TEOPEMBI O CBSI3M MEXAY OCCKOHEUHO Majioi M OECKOHEUHO OOJBIIOHf
MOCIIeI0BATEIHHOCTSMHU.

JlokazaTenbCcTBO TeopemM 00 apru(pMETUYECKUX CBOMCTBAx MIpECIIOB
MocIe0BaTeIbHOCTEH.

Jloka3zarenbCcTBO SKBUBAJICHTHOCTH OIpeaesieHni GyHKimn B Touke 1o [ eitne u Komm.
Jloka3aTenbCTBO KpUTEpHUs CYIIECTBOBAHUS Mpejena (pyHKIUU B TOUKE (CBSI3b IMpenena C
OJIHOCTOPOHHUMHU IPEJEIAMU).

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

Jloka3aTenbcTBO  CBOMCTB  (DYHKIMM, MMEIOIMIMX KOHEYHBIH TMpeaen B  TOYKE
(€IMHCTBEHHOCTH TIpe/eNia, MPEeAC/IbHBIA MEPeX0] B PaBEHCTBE U HEPABEHCTBE, MpEIEI
MIPOMEKYTOUHON (PYHKIIHH).

Jloka3aTenbCcTBO CBOMCTB OECKOHEUHO MaJIbIX (DYHKIIHIA.

JlokazaTenbecTBO TeOopeM 00 apuMETHUYECKHX CBOMCTBAX MPEAEioB (YHKIUH.
. sinx o
I[OKa3aT€J'IBCTBO IICPBOTO 3aMCYATCIILHOTO IIPCacia. llmx_>0 T = 1u cieaCTBUU U3 HETO.

1
I[OKa3aTeJ'ILCTBO BTOPOT'O 3aMCHATCIIbHOI'O IIPEaAcia: lim(l +x)x = en CJ‘ICI[CTBI/IP’I n3
x—0

HEro.

JlokazarenbcTBO TeopeM 00 apu(METHUECKUX CBOMCTBAX HEMPEPhIBHBIX (DYHKIIMHA.
Jloka3arenbcTBO TEOPEMBI O HEMPEPHIBHOCTH KOMITO3UIIMH HETPEPHIBHBIX () YHKITHIA.
[Tepexon k mpeneiy 1Mo 3HaKOM HENPEPbIBHOW (QYHKIINH.

Jloka3aTenbCTBO JIOKAIbHBIX CBOWCTB (DYHKIIMU, HETIPEPHIBHON B TOUKE.

Touku pasppiBa ¢GyHKIMH M HX Kiaccuukanus. MccnenoBanue ¢QyHKIMM —Ha
HENPEPBIBHOCTH U MIOCTPOEHUE CXEMBI €€ rpadukKa.

Jloka3aTenbCcTBO TEOpEM O CBOMCTBaxX (DyHKLUM, HENIPEPHIBHBIX Ha oTpe3ke. [IpumeHenue
TEOpeM JJIsl pelIeHus 3aj1ay.

Jloka3aTenbcTBO HEOOXOIUMOTO YCIOBHS, HEOOXOJUMOrO0 M JOCTAaTOYHOI'O YCJIOBUS
muddepeHIPyeMOCTH PYHKIIMU B TOUKE.

HoxazarenbctBo mpaBwin  au@GepeHIIUPOBaHUS CyMMBI, TPOW3BEACHUS W YaCTHOTO
byHKUIN.

Brison dhopmyn nuddepennypoBanus (Tadinna IpoOU3BOIHbIX ).

BriBoa popmyinsl 1t quddepeHIMpoBaHus CI0KHONW (QYHKIIHH.

BriBon hopmynsl s auddepenurpoBanust 00paTHONH QyHKIIUY.

Jlorapudpmuueckoe muddepenipopanue. BeiBox dopmynsl ans auddepeHunpoBaHus
MOKAa3aTeIbHO-CTENIEHHON (PYHKIINH.

[Tpon3BoiHBIE BBICHIMX MOPAIKOB. Jl0Ka3aTenbCcTBO CBOMCTB MPOM3BOAHBIX N-TO MOPSIKA.
Huddepenumnan ¢ynkuuu. BoeiBox dopmynsl ans npumeHeHus auddepeHnuana B
NpUOJIMKEHHBIX BBIYUCICHUSAX.

Hudbdepennman cnoxuot (yHkiuu. JokasaTenbCTBO CBOWCTBA HWHBApPUAHTHOCTH
nuddepeHImana nepBoro mopsIKa.
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33

34.

35.
36.

37.

38.
39.

40.
41.
42.
43.

44,
45.

1)

2)
3)
4)

5)
6)

7)
8)
9)

arwN

. duddepennmansl  BbICIIMX  MOPSAAKOB.  JlOKa3aTeNbCTBO  HApYIIEHUS  CBOMCTBA
WHBapUaHTHOCTHU y AU depennana BToporo nopsiaka.

Joka3arenbcTBo TeopeMbl 0 auddepenuupyembix ynkuusax (depma, Pomns, Jlarpanxa,
Komm).

Jloka3arenbCcTBO KpUTEPHS MOCTOSHCTBA (DYHKIIMU Ha IPOMEXKYTKE.

Jloka3zarenbCcTBO JOCTATOYHOTO YCIOBHS CTPOTOro Bo3pactaHus (yObiBaHus) (QyHKIIMH Ha
IIPOMEKYTKE.

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

ocobast TouKa.

Jloka3aTenbcTBO HEOOXOAMMBIX YCIOBUM CYIIECTBOBAHMSI SKCTpEMyMa (DYHKIIMH B TOUKE.
Jloka3aTenbCcTBO JIOCTATOYHOTO YCJIOBHUSI CYIIECTBOBAHUS IKCTpeMyMa (DYHKIUU B TOUYKE
(o 3HaKy MEepBOW U BTOPOM MPOU3BOTHOM ).

Jloka3arenbCcTBO JIOCTaTOYHOTO YCIOBHUSA BBINYKJIOCTH (BOTHYTOCTH) (YHKIMHM Ha
POMEKYTKE.

Jloka3zarenbcTBO HEOOXOJMMBIX YCIOBHH CYIIECTBOBAHUS TOYKH Tepernda rpaduka
GyHKIHH.

Jloka3zarenbcTBO JOCTAaTOYHOTO YCIOBUSI CYIIECTBOBAaHHS TOYKM Tmeperuba rpaduka
byHKIHH.

O6ocHOBaHME CYNIECTBOBAHMS aCUMITOT Y rpaduka (yHKIHU.

OO0was cxema uccienoBaHus QyHKIMU U IIOCTPOEHUE ee Tpaduka.

[Tapamerpuueckoe 3ananue GyHkuuil. BeiBon ¢popMyi ais HaX0KJI€HUS IPOU3BOAHBIX 1
Il mopsaka mapamMeTpru4ecKu 3a1aHHbIX (QYHKIUH.

Iepeuens ymenuil u HABbIKO8, HEOOXOOUMBIX 018 COAYU IK3amena (2 cemecmp).
Brraucnenue HCOIIPCACICHHBIX  HMHTCI'PAJIOB!: IIpaBujla HHTCTPUPOBAHUA; 3aMCHa
NEPEMEHHOI; MHTETPUPOBAHHUE IO YACTSAM; MHTETPUPOBAHHE PAIMOHAIBHBIX (PYHKIIMMH;
UHTETPUPOBAaHUE HPPALMOHANBHBIX (YHKIMHA; WHTETPUPOBAHHE TPUTOHOMETPUUYECKUX
GyHKIHIA.
Beruucnenne omnpeneneHHbIXx uHTerpanos: (¢opmyina Heiorona-JleliOHuna; 3ameHa
[IEPEMEHHOM; UHTETPUPOBAHUE 10 YACTSM.
Brruucnenue FeOMETPHUICCKUX BCIIMYWH: IIJIOIIAb IIOCKOM q)HprLI; 00BeM TCJIa, OJIMHA
AYyTy; I1omaab MOBECPXHOCTU BpalICHUS.
Brraucnenue (I)I/I3I/I"ICCKI/IX BCJINYHH: CTAaTUYCCKUEC MOMCHTBI AyI' U IIIACTHHOK;
KOOpJMHATHI LIEHTpa Macc AYT U IJIaCTUHOK; paboTa; 1aBJIeHHE.
I/ICCJ'ICI[OBaHI/IC pAAOB HA CXOANUMOCTD.
HccnenoBanne (QyHKIIMOHAIBHBIX TIOCIIEAOBATEIFHOCTEH M PSOB Ha PaBHOMEPHYIO
CXOJUMOCTB.
Pasnoxenne QyHKIMI B CTENIEHHBIE PSIbL.
HMcnonb3oBaHue CBOMCTB PAAOB UIA HAXOXKICHUA UX CYMM.
[TpumeHeHue psiioB B IPUOIMIKEHHBIX BBIUYMCICHUSX.

IIpumepnolil nepeyenb meopemuyeckux 60NPOCO8 0s IK3ameHa (2cemecmp)

[TepBoobOpasHas QpyHKIHS, €e OCHOBHOE CBOMCTBO. HeompeeneHHbIii HHTETpa, CBOMCTBA,
BBITEKAIOIINE U3 €r0 ONPEACICHUS.

Tabnuia OCHOBHBIX HHTETPAJIOB.

IIpaBuna uHTErpUpPOBaAHUSI.

Meto bl MHTETPUPOBAHKS IO YACTSIM U 3aMEHOU MIEPEMEHHOM.

WuTerpupoBanue mnpocTedmux pauroHalbHbIX Jpobeit -1V tunos. Pekyppentnas

dx
opMyJ1a 11l BBIYUCIEHUS | ———, N + 1.

(I) p y it f(x2+a2)n'

MCTOIL HCOMMPCACIICHHBIX KO3(1)(1)I/IHI/ICHTOB IJId pa3IoKEHUA MPAaBHUIIBHBIX palliOHAJIBHBIX

npoOeit Ha CyMMY MPOCTEUIIHX.
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o N

10.
11.
12.
13.

14.
15.
16.

17.
18.
19.

20.

21.
22.
23.

24.

25.
26.
217.
28.
29.

30.
31.

32.
33.

34.
35.

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

WNHTerpupoBanne upparmoHaIbHBIX (PYHKITUH.

HHTerpupoBaHre TPUrOHOMETPUYECKUX BBIPAKEHUN.

[TonsiTve onpeesieHHOro UHTErpaja, ero reomerpuueckuit cmpicia. Heobxonumoe ycnosue
UHTETPUPYEMOCTH (DYHKITUH.

HeoOxoaumoe 1 gocTaToOYHOE yCIOBHE CYIIECTBOBAHUS ONPEACIEHHOr0 HHTErpaia.
Knaccel uaTerpupyemMbIx QyHKIHIA.

CaolicTBa onpeeeHHOro HHTerpasa.

WuTerpan ¢ NepeMEHHBIM BEPXHUM IIpeAeioM, ero cpoiictBa. Popmyna HproToHa-
JleitOHMLIA AJ1s1 BBIYMCIICHUSI ONIPEICIICHHBIX HHTETPAJIOB.

HHuTerpupoBaHue Mo 4acTsSM U IOJICTAHOBKOW B ONPE/EIIECHHOM MHTErpaJle.

Brruncnenue miomaam miockoi (GUrypsl B A€KapTOBBIX U MOJISPHBIX KOOPAUHATAX.
Bouucnenne oObema Tenma Mo IUIOIIAISAM NapajlieNIbHBIX CEYeHUH W oObeMma Tena
BpallleHHUS.

Boruncnenue 1iauHbI AYTH B I€KAPTOBBIX U MOJIIPHBIX KOOPAUHATAX.

Brruncnenue miomaan moBEpXHOCTH BPAICHUS B IEKAPTOBBIX U MOJSPHBIX KOOPAUHATAX.
®uznyeckue MNPUIIOKEHUS OIPEAEIEHHOT0 MHTErpana: CTaTUYeCKUE MOMEHTBhI Iyl U
IUTACTUHOK; KOOPAWHATHI IIEHTpa Macc AYr M IUIACTUHOK; padoTa MEepeMEHHOW CHIIbI;
JTaBJICHUE HA TIOBEPXHOCTb.

HeoOxonumoe ycnoBue cxonumoctu psga. CioxeHue psaaoB. Y MHOKEHHE psifia Ha YUCIIO.
CxonuMocCTh psifia U €ro OcTaTKa.

['eomeTpuyecKkuil paa U ero CXoAMMOCTb. [ ' apMOHMUYECKUIN PSIZT U €r0 PacXOJUMOCTb.
Kputepuii cXxoquMocTH psija ¢ MoJI0KUTEIbHBIMU YWIEHAMHU.

JloctaTouHble MPU3HAKH CXOJIUMOCTU PSAOB C IMOJIOKUTEIbHBIMUA YICHAMHU: CPaBHEHHS,
Hanambepa, Koy, nHTErpaibHbIIA.

Teopema JleliOHuIa 0 CXOAMMOCTH 3HAKOUYEPEIYIOIIErocs psAla W ee MPUMEHEHHE s
OLICHKH MOTPEIIHOCTH MPUOJIMKEHHOTO BHIYUCIICHUS CYMM PSJIOB.

CBoiicTBa aOCOJIIOTHO U YCIIOBHO CXOMASIIUXCS PSAIOB.

JlocraTouHoe yclioBUE JIsl CXOAUMOCTH 3HAKOIIEPEMEHHOTO0 psijia.

CBoiicTBa paBHOMEPHO CXOAALIMXCS (PYHKIIMOHAIBHBIX MOCIEJ0BATEIbHOCTEH.

CBolicTBa paBHOMEPHO CXOSAIMIMXCS PYHKIIMOHATIBHBIX PSAIOB.

Teopema AOens. Bun oGmact cXoIuMOCTH cTeneHHOro psiga. Haxoxnaenue oOnactu
CXOJMMOCTH CTETIEHHOT'O pAJa.

CBolicTBa CTETIEHHBIX PSIOB.

Psn Teitnopa. KoadpdunmenteiTeitnnopa. Heobxoammoe ycioBre pa3inoXKuMOCTH (PYHKITUN
B CTEIICHHOU PSLI.

®opmyna Teinopa Ui MHOroudjgeHa W MPOU3BOJIBHONM (PYHKIHMHU C JOMOJHUTEIbHBIM
YJICHOM B OZHOM U3 popM.

Heobxoaumoe 1 ToCTaTOYHOE YCIOBUE PA3IOKUMOCTH (YHKIIUU B CTETICHHOW P/,
Pasnokenue B psjg Makiopena pyrknuii: e, sinx, cos x, In(1 + x), (1 + x)*.
KocBenHbie mpreMbl 1 METO/IbI pa3iioKeHNs (QYHKIUN B CTETICHHbIE PSAIbL.

Ilepeuenv npaxmuueckux ymenuti 0 coauu sxzamena (11l cemecmp).
Haxoxnenue npenenoB GpyHKIMI HECKOIBKUX TEPEMEHHBIX.
UccnenoBanuie pyHKINN HA HEMPEPHIBHOCT.
HaxoxxaeHne 4acTHBIX TPOU3BOAHBIX U Auddepernnanon | mopsaka.
HaxoxneHre 4acTHBIX TPOU3BOJHBIX U U (HEepeHIINATOB BBICIINX MOPSIKOB.
JuddepenunpoBanue ca0xKHON QYHKIUH.
[Tpumenenue auddepennrana B NpUOINKEHHBIX BHIYUCICHUIX.
HaxoxxeHre npon3BOIHBIX HESABHO 3aJJaHHBIX ()YHKIIUH.
UccnenoBanue GyHKIMA Ha SKCTPEMYMBI.
HccnenoBanue GyHKIMN Ha YCIOBHBIE SKCTPEMYMBI.

10) HaxosxeHre HAMMEHBIIIET0 ¥ HAHOOJIBIIIEr0 3HAYeHUH (YHKIIUH B 001aCTH.
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11) Pemrenue 3a1a4 Ha ONTHMHU3AIIKIO.

12) BeruucneHue JBOWHOTO, TPOMHOTO, KPUBOJIMHEHHBIX nHTerpaioB lu Il pona.

13) IpuoxeHust JABOHHOTO, TPOHHOTO, KPUBOJMHCHHBIX HWHTEIPAJIOB [UIsS BBIYHUCICHHUS
TEOMETPHUYECKUX U (PU3UICCKUX BEITHYUMH.

Ipumepnviil nepeuens meopemuueckux 60npocos 0iis Ik3amena (3cemecmp)

1) Jloka3areibCTBO CBOMCTB (PYHKIIMH, HENPEPHIBHBIX B TOUKE.

2) Jloka3aTenbCTBO CBOWCTB (YHKIMH, HEMPEPhIBHBIX HA 3aMKHYTBIX OrPAaHMYCHHBIX
o0nacTsiX.

3) Jloka3aTenbCTBO HEOOXOAUMBIX YCIOBHI (D dHEPEHIIMPYEMOCTH B TOUKE.

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

5) BeiBoa Gopmyit ais auddepeHInpOBaHUS CA0KHON QYHKIIUH.

6) Jloka3zarenbCTBO HHBapUAHTHOCTH (hopMbl muddeperimana GyHKIUH.

7) BeiBoa Gopmyiisl i npuMeHeHus quddepeHirana B IpuOINKEHHBIX BBIYUCICHUAX.

8) BeiBoa popmyi aius nuddepennnana I, 11, ..., N-ro nopsaxos.
9) Jloka3aTeibCTBO HApYyLICHHS HWHBAPUAHTHOCTH GOpMbI y aAupGEepeHINaIoB BbICIIAX
TIOPSITKOB.

10) Boisoa opmysiel Teitmopa st pyHKIMK IBYX MEPEMEHHBIX.

11) Crioco6b1 quddepeHIpoBaHus HESIBHBIX (YHKIMIA OJJHOH U HECKOJIBKHX EPEMCHHBIX.

12) [loka3arenbCTBO IOCTATOYHOTO YCIOBUSI CYIIECTBOBAHHS IIPOU3BOIHOM 110 HAIIPABIICHHUIO.

13) BbiBOJ| ypaBHEHHUH KacaTeIbHOM IUIOCKOCTH M HOPMAJIH K TIOBEPXHOCTH.

14) [Toka3atenbcTBO HEOOXOJUMBIX YCIOBHUIT SKCTpeMyMa (DYHKIIMHU B TOUKE.

15) loctarouHble yCIOBHS O3KCTpeMyMmMa GYHKIMH B TOYKE M HMX M[PUMCHEHHE JUIs
uccie10BaHus QyHKIMMA.

16) Crioco0Obl HaXOXKACHUSI YCIOBHOTO SKCTpeMyMa (DyHKIIUH.

17) Haxox/eHHe HaUMEHbBILIEro ¥ HauOOJbIIEro 3HAUCHUI (YHKIUH B OOJIACTH M PEIICHHUE
TEKCTOBBIX 3aJ]a4 Ha SKCTPEMYM.

18) loka3arenbcTBO HEOOXOJMMOTO YCIOBHS CYIIECTBOBAHMUS TBOHHOTO HHTErpaa.

19) JToka3arenbCTBO HEOOXOIUMOTO M JIOCTATOYHOIO YCIIOBHS CYIIECTBOBAHHS JBOHHOTO
UHTETpaa.

20) Jloka3arenbCTBO HHTETPUPYEMOCTH HENPEPBIBHON (DYHKIIUH BYX MEPEMEHHbIX.

21) Jloka3aTeibCTBO CBOMCTB IBOMHOTO HHTETPAa.

22) BeiBon opMysibl 3aMEHBI TIEPEMEHHBIX B JBOMHOM WHTerpaiie. J[BoifHOW WHTerpan B
NOJIIPHBIX KOOPAMHATAX.

23) BeiBon (opMyI Uil TEOMETPUYECKUX MPUIIOKEHHUN BOHHOTO HMHTETpaya: BBIYHCICHUEC
IUIOINAAM TUIOCKOM (UTYypbl; BbIUMCIEHHME oOO0beMa Tela; BBIYMCICHHE IJIOLIA U
MOBEPXHOCTH.

24) BeiBon hopmyit Ut pU3HYECKUAN IPUIIOKEHUI TBOHHOTO MHTETPaja: BHIYUCICHHE MACChI
IUTACTUHKH;, CTaTUYECKUX MOMEHTOB IIJIACTMHKH; KOOPAMHAT LEHTpa MacC IMJIACTUHKU;
MOMEHTOB UHEPLIUU IIACTUHKH.

25)BeiBog  (dopMyn Juis  BBIYHMCIACHHS JBOMHOTO HWHTErpajga 1o MPSIMOYTOJIBHON U
POU3BOJILHON 00JIACTSIM.

26) BeiBonm (opMyn Ui TPUIOKEHHH TPOWHOTO HHTErpayia: BBHIYMCICHHE O0beMa Tena,
BBIUMCJIEHHE MACChl TEJA; BBIUUCICHUE CTATUYECKUX MOMEHTOB TE€ja; KOOPAMHAT LIEHTpPA
Macc Tejla; MOMEHTOB UHEPIUU Tena.

27)BeiBon (GopMyn UIs  BBIYMCICHHS TPOMHOTO HHTErpala B LWIMHAPHYECKUX H
chepruyecKkux KOOpAUHATAX.

28) BeiBo1 hopMyIIBI TS BEIYMCICHUS KPUBOJIMHEHHOTO MHTETpaia Ipona (1o mmHe a1yrn).

29) BeiBo1 opMyIT TSI TPUIIOKEHHUI KPUBOJIMHEHHOTO HHTErpayia Ipoja: BeIYUCICHUE UTHHBI
JIyTY; BBIYMCIIEHUE MACCHI yTH; BBIYUCIEHUE CTATUYECKUX MOMEHTOB AYTH; KOOpIAUHAT
LIEHTpa Macc yrd; MOMEHTOB UHEPLIUU YT H.

30) loka3atenbCTBO CyIIECTBOBAHMUS KpUBOIMHEITHOTO nHTerpaia llposaa (mo koopanHaram).
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31) BeiBo opMyIT TS BEIYKCIIEHUS KpUBOJIMHEHHOTO nuTerpana llpona.

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

33) BoiBox (opMyIIbl [U1sl BEIYHCIICHHST paOOTHI IIIOCKOTO CHIIOBOT'O TOJIS.

34) loka3aTenbCTBO HE3aBUCHMOCTH  KPHBOJIMHEHHOIO HMHTEerpaina oT (OpMBI  MyTH

HHTCIPHUPOBAHUA.

35) YcnoBue monHoro auddepeHnyrasa ¥ BOCCTAHOBJICHUE (QYHKIHMH IO €€ IOJHOMY

NP

>

©

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

26.

nuddepennmany.

Tpumepnoiii nepeuens meopemuueckux 60npocos ois sxzamena (3 cemecmp)
[ToBepxHOCTHBIE HHTETpANBI | posia: MOHATHE, CBEIEHUE K IBOMHOMY.
Bbruucnenue BeMYUH ¢ HOMOILBIO TOBEPXHOCTHBIX HHTETpajoB 1 posa.
[ToBepXHOCTHBIE HHTETPANIBI 2 pOJIA: TIOHATHE, CBEICHHE K TBOWHOMY.
®opmyna CTokca U ee IPUMEHEHHE JJIsl UCCIIEOBAaHUS KPUBOJIIMHEHHBIX MHTErPaloB B
IIPOCTPAHCTBE.
®opmyina OcTporpaackoro.
[Tpon3BoHAs CKAISPHOTO TOJS 1O HANpaBICHUIO, €€ CB3b C NU(p(HEepeHIUPYEeMOCTHIO
(GYHKIIMH B TOUKE.
['pamueHT cKaJIsIpHOTO TOJIS M €0 CBSI3b C MIPOU3BOIHON MO HAIPABJICHUIO.
[Torox BekTOpHOro MoJisi 4yepe3 MmoBepXHOCTb. Dopmysia OCTporpajgckoro B BEKTOPHOMH
dbopwme.
[upkynsauus BektopHoro noist. @opmyna CTokca B BEKTOPHOH Gopme.
JluBepreHius, poTop BEKTOPHOTO OIS, MX MPUMEHEHHE [Tl XapaKTEPUCTUKN BEKTOPHBIX
HOJIEH.
HecoGcTBeHHbIE HHTETpaTBI ¢ OECKOHEYHBIMU TIPEeIaMi HHTETPUPOBAaHUS, NX CBOMCTBA,
CXO/AUMOCTb.
HecoOcTBeHHbIE HHTErpabl OT HEOTPAHUUYEHHBIX (PYHKIIMM, UX CBONCTBA, CXOJIUMOCTb.
Teopema o paBHOMepHO# cxoaumocTd GyHKIwH f (X, y) K IpeaeabHON QyHKITUH.
Teopema 0 HEMPEPBHIBHOCTH MPEEIbHON (PYHKIIMH.
TeopeMma o npeaeIbHOM Mepexo/ie o] 3HAKOM HHTerpaa.
Teopema o nuddepeHnpoBaHny 01 3HAKOM UHTETpaa.
Teopema 00 UHTETpUPOBAHUE 110/1 3HAKOM MHTErpaa.
HopmupoBanHble W OpTOrOHANbHBIE (QYHKIWH. HopMHpOBaHHBIE MW OPTOTOHAIHHBIE
cucteMbl (yHKIMi. JloKa3aTh OPTOrOHAIBHOCTH OCHOBHOM TPUTOHOMETPUYECKOMH
cuctembl GyHKIUH Ha[-T;7].
Teopema o paznoxkeHun GYHKUMNA B TpUroHomerpuueckuil psg @Dypbe (ycioBus
Jupuxie).
CnBur cermeHrta pasnoxkeHus. IlpuBecTn mnpuMep Ha pasioxkeHue (QyHKIUH B
TPUTOHOMETpHUYECKHUH psit Dypbe C NCMOTB30BAaHHUE CIBUTA CETMEHTA Pa3JI0KEHUSI.
M3meHeHue JUIMHBI cerMeHTa pasnioxkeHus. [IpuBectu mpuMep Ha pazioxeHue QyHKIUU B
TpuroHomerpudeckuii psin @ypoe Ha [-1;1], BbIOpaB KoHKpeTHOE 3HAUCHUE |.
YerHble 1 HeueTHBIE GyHKIMU. Pa3noxkenue B Tpuronomerpuueckuii psg @ypbe YeTHbIX U
HEYETHBIX (QYHKIUH.
Paznoxenne pynkunm, 3anannoii Ha [0;n], B TpuroHomerpudeckuit psag @ypbe TOIBKO O
CHHYCaM (TOJBKO MO KOCHHYCaM).
[Tpubnmxenue GyHKIMHA B cpeHEeM. DKCTpeMalbHOE CBOWCTBO Kod(uinenToB dypsbe.
HepasenctBo beccensi.
CX0IMMOCTh B CpE/IHEM, €€ CBS3b C PaBHOMEPHOM CXOJMMOCTBIO IOCIIEAOBATENLHOCTH
GyHKIIHIA.
HeoOxoauMoe © J0CTaTOYHOE yCIioBHE cxomuMoctH psiaa Dypee ¢yukumu f(x) B
cpenneM. PaBenctBo IlapceBais.
[TonHOTa ¥ 3aMKHYTOCTH OPTOTOHAIBHBIX cHCTeM (YHKIHMHA. CBA3b MEXIy MOJTHOTOW U
3aMKHYTOCTBIO CUCTEM (DYHKLIHH.
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27. XapakTep CXOAUMOCTH TPUTOHOMETPUIECKUX PsiioB Dyphe.

Iepeuensv npakmuueckux 6onpocos gvinocumuvix Ha sx3amer (I cemecmp).

1. BbluncneHue TOBEpXHOCTHBIX MHTErpajoB 1 u 2 poaa (HENOCPEACTBEHHO U C
UCnosb30BaHueM GopMyiiel OCTporpajcKkoro).

2. Ilpumenenne ¢opmynsl Crokca Ui BBIYHCICHHUS KPHUBOJIMHEHHBIX HWHTETPAIOB B

IPOCTPAHCTBE.

BoccranoBnenue GpyHKIuH 110 €€ moyiHomMy AuddepeHnuany.

He3zaBucuMoCTh KpUBOJMHEHHOTO HHTErpaja OT (POPMBbI IyTH UHTETPUPOBAHMS; BBIYUCIIEHUE

KPUBOJMHEHHBIX HHTETPAJIOB C IIOMOIIBIO IEPBOOOPA3HOM.

Beruucnenue notoka, IMBEpreHud, poTopa, HUPKYJIALUN BEKTOPHOT'O MOJIS.

6. Bbluncienue reoMeTpHYECKMX M (PU3MUYECKMX BEIMYUH C TIOMOIIBIO IMOBEPXHOCTHBIX
uHTerpanoB 1 u 2 pona.

7. Paznoxenue QpyHKUuMI B TpUroHomerpuueckue psabl @ypbe. Mcnonab3oBaHue pa3inokeHUH
JUIS HAXOXKJICHUS CYMM PSJIOB.

8. HccnemoBaHue HHTETPAJIOB HA CXOJMMOCTbD.

9. Beluucienue HeCOOCTBEHHBIX UHTEIPAJIOB.

10. IlpumeHeHne HECOOCTBEHHBIX MHTETPATIOB ISl BBIYUCICHUS BEIWYHH (TUIOMIA/1b, 00BEM).

How

o

6.5 ®OHJ OLIEHOYHBIX CPEACTB

[TonHbIit OaHK 3aaHUil JJIA TEKYIIEro, pyOeKHBIX KOHTPOJIEH M MPOMEKYTOUHOM
aTTecTalMd N0 JUCLMUIUIMHE, TI0KA3aTeld, KPUTEPUHU, IIKaJbl OLECHUBAHUSA
KOMIICTCHIIMA,  METOAWYECKHWE  MaTepUAIbl,  ONPEACIAIOIINE  OPOLEAYPbI
OIICHUBAHUSI 00PA30BATEIIbHBIX PE3YJIbTATOB, MPUBEIACHBI B YU4EOHO-METOANYECKOM
KOMIIJIEKCE JUCIUIIINHBL.

7. OCHOBHASI M IONIOJIHUTEJIbHAA y4eOHas JJuTepaTypa
7.1 OcHoBHasl IMTEPATypa

1. Kpatkuii kypc matematudeckoro ananuza. 1. 1. JudpdepenumanbHoe u
WHTErPabHOE UCUMCICHUS (YHKIIUN OMHOW mepeMeHHOU. Psapl: YueOHuk /
Kynpsisues JIL., - 4-¢ u3a. - M..®OU3MATIINUT, 2015. - 444 c.- Jloctyn u3
9BbC «znanium.com»

2. Kpatkuit kypc maremarmueckoro a”ammsza. 1. 2. JuddepenumanbHoe u
WHTErpabHOE UCUUCICHUST QYHKIUM MHOTHX TIEPEMEHHBIX. [ apMOHUYECKUiA
ananu3 / Kyapssues JI.JI., - 3-¢ uzn. - M..OU3MATJINUT, 2003. - 424 c. -
Hoctyn u3 DbC «znanium.com

1.2 /lononnumensnasn a1umepamypa
1. bepman I'. H. COopHuMK 3amady 1o Kypcy MaTeMaTHYECKOTO aHaju3a:
yuebHoe nocodue st By3oB / I'. H. bepman. - 20-e uza. - Mocksa: Hayxka,
1985. - 384 c.
2. MareMatuueckuid aHaiu3: COOpPHUK 3a7ad C pEIICHUSIMU: YUeOHOe
nocoobue / B.I'. Illepmmes. - M.:. HUI[ UHDOPA-M, 2015. - 164
c.http://znanium.com/catalog/product/501529

8.Yueono- memoouueckoe obecneuenue camocmoamenvnoii pabomot
ooyuarowuxcsa
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1. Meroauueckue  yKa3aHuWs W KOHTPOJIbHBIE  3aJaHusi 1O  Kypcy
MaremaTudyeckoro ananusa (crneuuanbHocTh 010101 — wMaremaruka). —
Kypran, 1995r.

2. IlpaxTudeckue 3aHATHS 10 Kypcy «MaTeMaTHUeCKHid aHaIu3» ISl CTYIEHTOB
| xypca (I cemectp). — Kypran, 2009. - /CocraBun Myxun A.E.

3. Ilemarornyeckue TeCThl IOCTIKEHUN MO pasneny «BBergeHuwe B aHamm3»
Kypca «Marematuueckuit ananm3y». — Kypran, 2009. - /CocraBun Myxun
A.E.

4. Tleparornueckue TECThl NOCTHKEHUH 1o paszzneny «duddepeHunanbHoe
ucuncienne GyHKUUA ogHoM mepemeHHo». - Kypran, 2010. - /CocraBun
Myxun A.E.

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

6. WuTerpanbl MO NOBEPXHOCTU. OJEMEHTHl Teopuu moss. VHTerpansl,
3aBucAmne OT mnapamerpa. Pager @ypee: Meroguyeckue ykasaHHS K

W3YYCHHIO pa3lesioB MareMarndeckoro anamms3a. — Kypran, 2005. -
/CoctaBun MyxuH A.E.
9. Humepnem-pecypcot HeoOOXOAMMBIC IS OCBOCHHS TUCIMITIMHBI
Ne HurepHET-pecype Kpatkoe omucanue
1 http://www.edu.ru/ DdenepanbHblii noptai «Poccuiickoe 00pasoBaHue)
2 highermath.ru Kypc BeiciIeli MaTeMaTHKH (Teopus)
3 mathelp.spb.ru JleK1uu 10 BBICIIEN MaTeMaTHKE
4 http://elementy.ru DHIMKIIONEMYECKUN CaifT
5 http://ru.wikipedia.org Duuuknoneus Bukumneus
6 http://botaniks.ru/matem.php AJIITOPUTMBI PENIEHUS OCHOBHBIX 3a/1a4 MATEMATHIECKOTO
aHanmsa
7 http: /AW, MSULFU Caiit MOCKOBCKOT'O FOCYIapCTBEHHOTO YHUBEPCUTETA UM.
M.B.JIomoHOCOBa

10. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHUE
JUCIHHAIIJINHBI
MarepuanbHO-TEXHUYECKOEe oOOecTeueHue I10 peaau3aluu  JUCIUILUIMHBI
OCYIIECTBISIETCI B cooTBeTcTBUM ¢ TpedoBanusmMu PI'OC BO mo panHOM

o0Opa3oBaTeIbLHOM MpOrpaMMme.
11. JSAA CTYAEHTOB, OBYYAIOLIUXCSI C UCITOJIb30BAHUEM

JIUCTAHIIMOHHBIX OBPA30BATEJIbHBIX TEXHOJIOT'UHA

[Ipy  ucnosb30BaHUM  AJICKTPOHHOTO OOYYEHUS W JUCTAHIIMOHHBIX
oOpazoBatenbHbiX TexHojoruid (masee D0 u JIOT) 3aHATHS TOJHOCTHIO WM
JaCTUYHO MPOBOAATCS B pekuMe oHjiaiiH. O0beM NUCHHILIMHBI U PACTIPEICICHHEC
Harpy3ku 1O BujaaM paboT coorBerctByeT 1. 4.1. Pacmpenenenue OaninoB
COOTBETCTBYET M. 6.2 nTuO0 MOXXET OBITh U3MEHEHO B COOTBETCTBUU C PEIICHUEM
kadenpel. B cnyuae mepexoma wHa 30 u JIOT B mporecce oOyuenus. Pemenue
Kadeapbl 00 HCIOJB3YeMbIX TEXHOJOTHUAX W CUCTEME OIICHUBAHUS TOCTHKCHHM
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http://www.edu.ru/
http://highermath.ru/
http://www.mathelp.spb.ru/
http://elementy.ru/
http://ru.wikipedia.org/
http://www.msu.ru/

06yan0H1ch51 INPpUHUMACTCA C YUYCTOM MHCHHA BCAYLICIO IIPEIIOAaBaTcCiiA H
JOBOAUTCA 4O CBCACHUA 06yqa101111/1xc;1.
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IMTPMJIOKEHHE 1

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

01.03.01-MarTemaTuka
HaIlpaBJICHHOCTh. MaTeMaTHieckoe W  NPOrpaMMHOE odecreyeHue
IKOHOMHUYECKOH NeATeTbHOCTH

TpymoeMKoCTh TUCIMILIHHBL: 243a4.¢e11.(864 akageMHUYECKUX vaca)
Cemectpsr: 1,2,3,4
®opMbI NPOMEKYTOUHON aTTecTaluu:4 sK3aMeHa
Coaep:xxanue IMCHUTIIHHBI
OCHOBHBIE TIOHATHUSI MATEMAaTHYECKOTO aHaIM3a U UX CBOMCTBA, OCHOBHBIEC OOBEKTHI

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