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PABOYASI IPOTPAMMA YYEBHOUN JUCHUILIUHBI

«MaremMaTHUYECKHH aHAJIH3»

1o HanpasjeHHIo noarotosku 09.03.04 INporpamMmmHas HHXKeHEpUs

npouib noarotoBkH «PaspaboTka nporpaMMHO-HHOOPMALMOHHBIX CHCTEMY

Jlyranck — 2023



Jluer cornacosanus PITY /]

PaGowas mporpamma yueGHOM AnCLMIIMHE «MaTeMaTHYeCKHi aHATHI) 110 HAMPABICHHIO
noarotosku 09.03.04 INporpammuas nrkenepus. — 20 c.

PaGouass nporpamma yueGHON mucumnmmuel «Maremarideckuii aHaTMi» CcocCTamiIeHa Ha
OCHOBE (he/IePANIBHOIO TOCYAAPCTBEHHONO 0GPA30BATEILHOND CTAHIAPTA BHICIIENO obpazoBanus no
Hanpasienmio  noaroropkn  09.03.04 Ilporpammeas WHKEHEPHS, YTBEPKACHHOIO MPHKA30M
Munmcrepersa ofpazosanua u Hayku Poccuiickoll ®enepaunn ot 19 cenTabps 2017 roga Ne 920 (¢
HIMCHCHHAMMU W JIONOTHEHHAMH), 3apPErHCTPHPOBAHHOrO B MuHMCTEpCTBE 10CTHUHH PoccHitckoi
®Oenepaunn ot 16 oxrsGps 2017 rona 3a Ne 48546, yueGHoro nnana no HaNpaB/IeHHIO MOATOTOBKH
09.03.04 Tlporpammuas wumkerepns, (npodums «Paspaborka NporpaMMHO-HHPOPMALHOHHBIX
cucrem») u Ilonoxenns o pabouwedt mnporpamme yuweGHON mucuummes B8 OIBOY BO
«JITY num. B, dans».

COCTABUTEJIM:
KaHJl, TeXH. HAyK, IOUCHT, JOUeHT kadeaps! npukiaaHoi Marematikn Temunuxosa C.B..
Karjl. TEXH. HayK, JIOLUCHT, JoUeHT Kadeapsl npukiantoit matemarnku Yanas E. 10.

Pabouas nporpamMma IMCUMIUIHABI YTBEPKIACHA HAa 3aceiaHMH kadeapbl npuKIaAHOH

MaTeMaTHKH
18 anpens 2023 r., nporoxon Ne 10 %
3asenyrommii kadeapolt NpUKIAIHON MaTeMATHKH Mauneiii B. B,
lNepeyrepxknena; «  » 20__ r.,mpotokon Ne
Cornacosasa:

Jekan  (akymbTeTa  KOMMBIOTEPHEIX  CHCTEM M /5 WHMOPMALMOHHEIX  TEXHONOrHii

—— e Kouesckuit A. A.

PexomennoBana  Ha  jace;aHMM  yweGHO-METOAMHECKOM  KOMHCCHH  (aKyasTera
KOMIBIOTEPHBIX CHCTEM H HHPOPMAIHOHHBIX TEXHOMO M
19 anpess 2023 r., npotokon Ne 8

HH(OPMAIHOHHBIX TEXHONOTHH Berposa H. H.

[Ipencenarens yueGHO-METOAMYECKON KOMMCCHM cbaxyni%(omnuorepnux CHCTEM M

© Yanas E. 0., Temunxosa C.B., 2023 roa
© ®I'6OY BO «JIT'Y um. B. Jlaas», 2023 roa



CTpykTypa u coaep:KaHue TUCIUNIUHBI

1. Hean u 3a1a44 TUCUMILUIMHBI, €€ MECTO B YUeOHOM mpouecce

enp w3ydyeHUs IUCHUIUIMHBI — OBJIAJACHUE CTYJAEHTaMH HEO0OXOIUMBIM
MaTeMaTUYECKUM allllapaToM, IOMOTAIOlIUM aHaJu3UpOBaTh, MOJCIUPOBATH U
pelaTh NPUKIAIHbIC 3a1a4H.

3afgaun: OBJIAJCHUE CTYJEHTAMH METOJaMU MaTEMaTUYECKOTO aHallu3a JJIs
WCCIICIOBAHUSI PEANbHBIX MPOLIECCOB M SBJICHUM, TOCTPOCHUS HX MOJENeH u
pEeIIeHUs] MAaTeMAaTHYeCKHX 3a7ad; pa3BUTHE JIOTUYECKOTO H  a0CTPAaKTHOTO
MBIIIUICHUSI CTYJEHTOB; BBIPAaOOTKA Yy CTYJAEHTOB YMEHHS CaMOCTOSITEIIbHO
pacuupsiTh CBOM MAaTeMaTUYECKHE 3HAHMSI U MPOBOJUTH MAaTeMaTHUYECKUN aHAIN3
MIPUKJIAIHBIX 33/1a4.

2. Mecto nucumniuinnbl B ctpykrype OOII BO

JucnuniauHa «MaTeMaTHYeCKU aHalau3» BXOIWT B OJOK AUCHHMILUINH
o0s13aTeNIbHON YacTH y4eOHOro TU1aHa.

OcHoBbIBaeTCsl Ha 0a3ze MUCHMIUIMH: 00pa3oBaTeIbLHON IpOorpaMMbl OOIIEro
CpeIHero 00pa3oBaHus.

SBisieTcss OCHOBOWM JJIsi M3YYEHMS CHEAYIOIIUX AUCHMIUIMH: JHUCKPETHOU
MaTEMAaTHKH.

3. TpeboBaHus K pe3yibTaTaM OCBOECHHUSI COAEPKAHUS TUCIUILINHBI

CTyneHThl, 3aBEpUIMBIIAE W3YyYCHUE JHCUHUILUIMHBI «MaTtemaTudecKuil
aHaJIN3», JOJKHBI

3HamMb:  OCHOBHBIE  IIOHATHS, OIPEHCIICHUS, TEOPEMbl U  METOMBI
MaTEeMaTUYeCKOr0 aHajih3a, B YacTU TEOPUHU TMpeAesoB, nuddepeHmaibHoro u
VHTETPAIBHOTO UCUUCIIEHHUS], TEOPUU PAIOB, TEOPUU TOJIS.

ymMemsb. UCIOJIb30BaTh METOAbI MATEMAaTUYECKOIO aHAIM3a; PEIIAaTh TUIIOBBIE
3asiaum; obpamaTthes K nHGOpMaIMoHHbIM cuctemaM (MHTepHeT, MaTeMaTuyeckast
auTepaTypa) s MOMOJIHEHUSI U YTOUHEHUSI MAaTEMaTUYECKUX 3HAHUM.

enaoemov HABLIKAMU.: Hay4YHO-HCCJIEI0BATEIBCKOTO aHaJIn3a u
MOJICITUPOBAaHUs, HaBBIKAMHU TMPAKTUYECKOTO HCIOJIb30BaHUSA 0a30BbIX 3HAHUU M
METOJIOB MaTE€MaTUUE€CKOr0 aHAIN3a B MPWIOKEHUAX K TEXHUUYECKUM HayKaM.

[lepeuncnenHble  pe3yiabTaThl  00pa30BaHUsI  SIBJISAIOTCS OCHOBOM  JJis
dbopmupoBaHus cheayronx kKommetreHnuil (B coorBerctBUU ¢ DPI'OC BO un
TpeOOBAaHUSIMU K  pe3yJibTaTaM OCBOCHHMS OCHOBHOM  mpodeccHoHabHON
obpazoBarensHOM mporpammel (OITOIT BO):

YHUBEPCATHHBIX:

YK-1 CIIOCOOEH OCYIIECTBIATh TOWCK, KPUTHUYECKHH aHalN3 W CHUHTE3
uHOpMaIMK, TPUMEHATh CHCTEMHBIM TOJIXOJ [JIl PEIICHUS
MOCTAaBJICHHBIX 33]1a4,

obmenpodhecCHOHAIBHBIX

OIIK-1  cnocoOeH NpUMEHSTh E€CTECTBEHHOHAYUYHbIE M OOIIEHH)KEHEPHBIE
3HaHUS, METOAbl MaTEeMaTHYECKOTO aHalM3a W MOJICIUPOBAHMS,



TEOPETUYECKOTO0 U JKCHEPUMEHTAIBHOIO
npodeccuoHanbHOM 1eITeTbHOCTH.

HCCIICAOBaHUA B

4. CTpyKTYypa ¥ cojiepKaHue TUCUUILTHHbI
4.1. O0bem yueOHOM JUCHMILUIUHBI U BBl Y4e0HOI pa0doThl

OO0BeM vacoB (3.¢.)
Bun yae6Ho# paGoTs: Ounas dhopma OuHo- 3aouHas
3a04Has dbopma
dhopma
O0beM yueOHOM TUCITUILTHHBI (BCETO) 378 - 378
(10,53.e.) (10,53.¢.)
Obs3arenbHas aynuTopHas ydeOHas Harpyska -
JTUCIUTIIIMHBI (BCETO) 196 28
B TOM YHCJIC:
Jlekuun 98 - 14
CeMuHapCKue 3aHITHS - - -
[TpakTHueckue 3aHsTUS 98 - 14
JlaGopaTopHbie pabOThI - - -
KypcoBas pabora (KypcoBOii TPOEKT) - - -
WuauBuayaibHOE 3a1aHKe 54 - 54
CamocTosTenpHas padoTa CTyaeHTa (BCEro) 182 - 350
dopma arrecTaryu IK3aMEH - JK3aMCEH
(1,2,3) (1,2,3)

4.2. Conep:kaHue pa3aesioB TUCIUTNIMHBI

Cemecmp 1
Paznen 1.
Tema 1.

Tema 2.

Tema 3.

BBenenne B MaTeMaTHUECKUN aHAIN3
MHOX€eCTBO JEUCTBUTEIIHLHBIX YHCE
DJIEMEHTBl TEOPUU MHOXKECTB. MHOXKECTBO JEHCTBUTEIBHBIX YHCENl U
€ro OCHOBHBIE CBOWCTBA. MoOIynb JEHUCTBUTEIBHOTO 4YHUCIA U €0
cBoiicTBa. UncioBble MPOMEKYTKH. OrpaHUYEHHbIE U HEOTPAaHUYEHHBIE
YUCJIOBBIE ~ MHOXecCTBAa.  I[IpuM3HaK  OrpaHUYEHHOCTH  YHUCIIOBOTO
MHOECTBA.

@yHKIUKA OJTHOW EPEMEHHOMN
[Tonsitne ¢yHkuu omHON mnepeMeHHOW. OOnacTb OINpeneNeHus |
oOnacte 3HaueHud ¢GyHkIMH. ['paduk GyHKUIMKM OJHOM MEpPEeMEHHOM.
CnocoObl 3amanust (yHKIIMM OJHOM TmiepeMeHHOW. JleWcTBUsI Han
bynkausmu. IloHsTHe dYHCIOBOM TmoOCHeAoBaTEeILHOCTH. [loHsTHE
MOHOTOHHOW (QyHKUUU. [IOHATHS dYETHOW W HEYETHOM QYHKIUH.
[Tousatue mnepuoguyeckot (QyHkiuu. OCHOBHBIE DJIEMEHTapHbIE
dbyHKIIMU, UX CBOWCTBAa U Trpaduku. DJIEMEHTApHbIC MpeoOpa3oBaHUs
rpa@uKoB QyHKIIMA.
[Ipenenst
OKpecTHOCTh TOYKM Ha 4YMCIOBOW mnpsmoil. IlpenenbHble TOYKH
9UCIOBOTO MHOXecTBa. [lonstne mpenena (QyHKIMM B TOYKe.
['eomeTpuueckuii cmbica mpeaena QyHKIMH B Touke. [lepBbiid
3amevaTenbHbli npeaen. OcHOBHbIE TeopeMbl 0 mpeaenax. [Ipenens
CYMMBI, pa3HOCTH, MPOU3BEACHHS U 4aCTHOTO NBYX (GyHkmmid. [Ipenen



Tema 4.

Tema 5.

Pasmen 2.

Tema 6.

Tema 7.

GYyHKUMKA TpU apryMeHTe, CTpeMmsieMcs K OECKOHEYHOCTH, U €ro
reomMeTpudyeckuii cmpicia. Ilpenen YMCIOBOM MOCIENOBATEIBHOCTH.
beckoneuno maibie GyHKIIMU U UX cBoiicTBa. CpaBHEHHE OECKOHEYHO
MajbeiX GyHKIUNA. beckoHeuHo Oosnbive (QYHKIMM M OSCKOHEUHBIC
npenenbl. CBsA3b NOHATUN OECKOHEUHO OOJIBIION U OECKOHEYHO Majlou
¢yHkuii. Beruucnenue npeaena CymMMmbl, pa3HOCTH, POU3BEACHUS U
YacTHOTO JIBYX (YHKIMH B OCOOBIX ClydasiX. OKBUBAJICHTHBIC
OCCKOHEYHO Majibie (YHKIIMU. BBIYHCIICHHE MPEAeioB C IMOMOIIBIO
HKBUBAJICHTHBIX OCCKOHEYHO ManibiX QyHKIUH. OJHOCTOPOHHHUE
npeaesbl GyHKUUA B TOYKE. AKCHOMAa HENPEPHIBHOCTH MHOXECTBA
NEUCTBUTEIBHBIX YHCENl. TOYHBIE TPAHMIIBI UYUCIOBBIX MHOMKECTB.
Teopembl 0 mpenerse MOHOTOHHOM YHCIOBOM MOCIJIEI0BATEIBHOCTH.
Teopema Kanropa. HepaBenctBo bepnymmu. Yucno e. Bropoii
3amMevaTeabHbIi mnpenen. Jpyrue 3aMmeuarenbHble TPeAesbl (TPETH,
YeTBEPTHIN, NATHIN). TalOnuilia SKBUBAJICHTHBIX OECKOHEUHO MaJlbIX
(yHKUUH.

HenpepriBHOCTh PyHKIINHT

[lonsiTue HenmpepbIBHOM (YHKUMU B TOYKE. HempepbIBHOCTH CyMMBI,
pPa3HOCTH, TPOU3BEICHUS W YACTHOTO JIBYX (DYHKIUA B TOUKE.
Teopema 0 BHECEHMH 3HAKa IpejieNa Mo 3HaK HENpPEePbIBHOW (DYyHKIIHH.
Teopema 0 HenpepbIBHOCTH KOMMNO3ZULUM (QYHKIUH. OJHOCTOPOHHSSA
HEMPEPHIBHOCTh (YHKIIMA B TOUKe. TOUkM pa3peiBa (YHKIIHH.
Knaccudukamms  toyek  paspeiBa.  OIHOCTOpPOHHHE  TIpEAEIIbI
MOHOTOHHBIX (QyHKIMHA. TeopemMa O TPOMEKYTOUYHBIX 3HAYCHHSIX
HETPEPHIBHOW (YHKITHH.

HenpepoiBHbIE (hYHKIIMK HA OTPE3KE

[TonsiTne MOAIOCIEIOBATELHOCTH. Teopema bosnbiano-
Benepmtpacca. Teopemsl Beuepirpacca 0 HEpepbIBHOM Ha OTPE3KE
GyHKUIUU.

HuddepenunanpHoe ucurciaeHue GyHKIMA OJJHOW IepeMEHHON
ITpousBoanast GyHKIIMK OJHON IEPEMEHHON
Onpenenenue npousBoaHor ¢pyHkuuu. [lonstue nuddepenmpyemoit
¢yakinuu.  CBsa3p  nuddepennupyemoctst GyHKIMM ¢ e€
HETPEPBIBHOCTHIO. KacarenpHas K rpaduxy byHKIIUN.
I'eomerpuueckuin  cMmbicn  OPOU3BOAHOM. (DU3WYECKHN  CMBICI
npousBogHON. [IpousBojgHas cymMMBbl, pa3HOCTH, MPOU3BEACHUSA U
gacTHoro  AByX  ¢yHknuid. IlpaBunma  nuddepernupoBanus.
[IpousBognass  xommo3uumu  ABYX  QyHkuuil.  [IpousBonHbie
aneMeHTapHbIX  QyHkiui. IlpouwsBomnas oOpaTHOW  (yHKIHH.
['unepbonuueckne ¢QyHkuMM uW uxX TpousBoAHbe. [IpomsBogHBIE
BhICIINX TOpsAAKOB. [loHsATHE MapameTpu3zoBaHHOTO MyTH. [IpuMeps.
[TponsBogHas GyHKIMH, 3aaHHON MapameTrpudecku. KacaTtenbHas K
napameTpuzoBaHHOMy TnyTH. [lpou3BogHasi GyHKUMM, 3aJaHHOMN
HESIBHO.

Huddepennman GyHKIIMNA OAHON IEpEeMEHHON



Tema 8.

Cemecmp 2
Paznen 3.
Tema 9.

Tema 10.

Onpenenenne auddepennvana (QyHKIUU OJHOM  TEPEMEHHOM.
[Ipumenenne  auddepeHnuara (QyHKIUM B HPUOIMIKCHHBIX
BbIUMCIICHUAX. ['eoMerpuueckuit cmbica auddepeHimana QyHKIUU
OJIHOM mepemMeHHON. Mexanuueckuii cmbicn  auddepennnana
¢yHkMu onHON mepemeHHOU. JuddepeHunan cymMmbl, pa3HOCTH,
MPOM3BEICHUS U YaCTHOTO ABYX (pynkumid. Juddepennuan cioxHon
¢yukiun. Auddepennnansl BEICIIUX MOPSIKOB.

OcHoBHble  cBoicTBa auddepeHnupyemMpix  GyHKIUH W HX
PUMEHEHNE

Bospactanne u yObiBanue ¢GyHKUMH B Touke. Teopema Depma.
Teopema Possa. Teopema Jlarpanxa. Teopema Komm. Bo3pacranue u
yObIBaHHE (DYHKIIMM HA YUCIOBOM MpOMEXyTKe. TOUKd MakcCUMyMma U
MuUHUMyMa QyHkuuu. Heobxoaumoe ycioBuUE — CYyLIECTBOBaHUS
KCTpeMyMa (PYHKIMHM OJHOW NepeMeHHOM. JlocTaTouHble yCIIOBUS
CYLIECTBOBaHMsI ~ J3KCTpeMymMa  (QYHKIUM  OJHOM  IEPEMEHHOM.
OtbickaHue HauOOJIBIIET0 M HAMMEHBIEr0 3HAa4YeHUs (PYyHKIHH,
middepeHmpyeMoii Ha OTpe3ke U Ha uHTepBaie. HampaBienue
BBIITYKJIOCTH U TOYKM neperuda rpaduka ¢pynkunn. HeBepTukanbHbie
acUMNTOTHI Tpaduka GyHKIMU. PackppiTHe HEONpPEaeIeHHOCTEN TUTIa
0 0

[6} 51 [;} ¢ mnomowmpblo mnpasuna Jlonwurama. Ilpumenenue
I GepeHInaIbHOr0 UCUUCICHUST AJI1 HMCCIEAOBAaHUSA (QYHKIUH U
nocTpoeHus e€ rpaduka.

HNHuTerpanbHoe ucurciieHne QyHKIUU OJHON TEPEMEHHOM
Heonpenenennpiii uaTerpan
VYcaoBue nocTostHCTBA PYHKIMU HA YMCIOBOM MpoMexyTke. [lonarue

MepBOOOPa3HOM. Teopema 0 MepBOOOPA3HOM. [Tonstue
HEOoTpeAeIeHHOro MHTerpaia. Tabmuiia OCHOBHBIX HEOMpEIeIeHHBIX
WHTErPayoB. CaolicTBa HEOIPEICIICHHOTO MHTETpaJIa.

WNuTterpupoBanue Mo 4acTSIM B HEOIPEACIICHHOM WHTErpaje. 3aMeHa
IIEPEMEHHOM B  HEONPEICIICHHOM  HMHTErpayie.  PanuoHaibHBIE
¢yaknuu. Ilpocredimme pannoHanbHbie (QyHKIUMU. Pasnoxenue
IpOOHO-palMoOHaNIbHOW ~ (DyHKIIMM ~ HAa  mpocTemme  apoOwu.

HNuTerpupoBanue MIPOCTEUIIINX panOHAIBHbBIX byHKIHA.
HNuTerpupoBanue MPaBUJIIbHOU palMoOHaJIbHOU byHKIHH.
HNurerpuposanue HENPaBUIIBHON paLMOHaIBbHON GyHKUIHU.
HNurerpuposanue TPUTOHOMETPUYECKUX BBIPAKCHUM.

NHTerpupoBanne HEKOTOPBIX BBIPAKEHUM, COIEPKAIIUX PATUKAIIBI.
OrnpeneneHHpIil HHTErpal

[lonsiTHE OMpeneNIeHHOro MHTErpana. 3ajadd, KOTOpbIE MPUBOMIT K
HNOHATHIO  OlpeAeseHHoro wuHrerpana. Heobxogumoe — ycioBue
UHTErpUpyeMOCTH PyHKIMU - €€ orpaHndeHHocTb. CyMMmbl [lapOy u
ux cBoiictBa. Kpurepuii unrerpupyemoctd ¢yHkuuu. Jloctarounbie
ycloBUSL HMHTErpupyeMocTd ¢yHKuuu. CBOMCTBA ONpeAeNeHHOTO



Tema 11.

Tema 12.

Paznen 4.
Tema 13.

Tema 14.

unTerpana. Teopema o cpeaueM. CyliecTBOBaHKE MTEPBOOOPA3HBIX IS
HernpepbsiBHON (QyHKIMH. Teopema o dopmyne Hrprorona-JleliOnuiia.
NHTerpupoBanne Mo 4acTsM B OINPEACICHHOM HWHTErpaie. 3aMeHa
NEPEMEHHOW  HMHTETPUPOBAHHUS B  ONPEACIICHHOM  HMHTETpAJIC.
WHTerpanbl 4eTHBIX W HEYETHBIX (DYHKITUH 1O OTPE3KY C CEpEANHON B
Hyne. IloHatne O NOPUOTMKEHHOM BBIYUCICHUU  OIPEICICHHBIX
WHTETPAIOB. MeETOoIbl BBIYHMCIICHUS OIPEACIICHHBIX HWHTETPAIOB 10
(dopmyiam MpsIMOYTOIBHUKOB, Tparneuii 1 CUMIICOHa.

[IprMeHenne onpenesIeHHOro HHTerpana

KBagpupyemsbie ¢urypbl Ha TIocKocTH W uX Iwiomanu. [lmomans
KPHUBOJIMHEMHON Tpanenuu. BeluucieHue miomanau KpUBOJIMHENHOIO
cekTopa. OyHKIHUH ¢ OTPAHUYEHHBIM U3MEHEHHEM. CIpsMIIsieMOCTh U
JUIMHA TUIOCKOW KpUBOW. BBIUKWCIEHHE [JIMHBI TJIAAKOWM KpPUBOM.
Brruncienre JWHBI TJIAJAKONM KPUBOM B JIEKAPTOBBIX M MOJSPHBIX
KOOpJMHATax.

HecoGcTBeHHbie  MHTErpaibl ¢ OCCKOHEYHBIMU  TIpelesiaMu
UHTETPUPOBAHUS

[loHsiTHE HECOOCTBEHHOTO WHTErpaja ¢ OECKOHEYHBIMHU MpenesaMu
MHTErpupoBaHusi. CXoIMMOCTh HECOOCTBEHHBIX MHTErpajioB. Teopema o
HecoOcTBeHHOM uHTerpaie. IloHATHe ocTaTka HECOOCTBEHHOIO
uHTerpana. Teopema 00 ocTaTke HECOOCTBEHHOTO HHTETpaIa.

Paner

Hucnosble psbl

[Tonsitue uuncnoBoro psaa. Yactuunele cymMmbl paaa. Cxoasuuecs U
pacxomsmuecss psaasl. Cymma cxomsmierocsi psiga. Teopema o
reomeTpudyeckoM psie. CIOXKEHUE CXOIAIIUXCS YHUCIOBBIX PSJIOB.
YMHOKEHHE CXOISLIEroCcsl YHCIOBOrO psAna Ha uyucino. OcraTku
YHCIIOBOTO pssia. TeopemMbl 00 0OCTaTKe CXOMASAIIEIOCs YUCIOBOTO Psijia.
Heo0Oxonumoe yCJI0BUE CXOJUMOCTH YU CIIOBOTO psana.
l'apmonnueckuit psaa. [losmoxxurenbHble 4dnciioBbeie psabl. Kpurepui
CXOAUMOCTH TIOJIOKUTENIBHBIX pAnoB. CpaBHEHHE MOJIOKUTEIBHBIX
psanoB. [Tpuznaku Komm n JlanamOepa cXoAMMOCTH MOJOKHUTEIbHBIX
panoB. MHTErpanbHblid MPU3HAK CXOJIUMOCTH TMOJOKUTEIBHBIX PSI0B
u ero npuMmeHenue. Teopema 06 0000IIEHHBIX TAPMOHUYECKUX PsiAaXx.
3HaKOYEepELYOIIUECS PAIBL. Teopema Jleitbuuia 0
3HaKOUepeAyommxcs psagax. AOCOMIOTHAST U YCIOBHAs CXOAMMOCTD
psanoB. IlonoxurenbHass W OTpUIATENIbHAs YacTU YHUCJIOBOTO psija.
[Tpusnaku lamam6epa u Komm abCcomOTHON CXOIUMOCTH YUCIOBOTO
psana. IlepecranoBka uieHOB 4dYHCIOBOTO psaa. HeobOxomumoe wu
JIOCTATOYHOE yCJIOBUSl cxoaumoctu (kputepuid Komm) uyucnoBoit
MOCJIEIOBATEIBHOCTH U YUCIIOBOIO psijia.

OYHKITMOHAIBHBIE TIOCIIEIOBATEIHFHOCTH U (DYHKIIMOHATILHBIC PSIIIBI
OyHKIMOHABHAS TOCIEN0BATENbHOCTh. (OO0JacTh CXOAMUMOCTH U
npenenbHas QyHkuus. OyHKUUOHATIBHBIE psibl. O0JIaCTh CXOAUMOCTH
U cymMMa (QYHKIMOHAJIBbHOTO psna. PaBHOMepHas CcXOAMMOCTb



Tema 15.

Tema 16.

Cemecmp 3
Pasmen 5.
Tema 17.

(GYHKIMOHATBHOW MOCJIEN0BATENBHOCTH M (YHKUHMOHAIBHOTO psja.

Teopema BeliepmTpacca 0 pPaBHOMEPHOM CXOJIUMOCTH
dbyHkuuoHanpHoro psga. HeobOxomumoe W J0OCTaTOYHOE YCIOBUS
PaBHOMEPHOM CXOJIUMOCTH (GyHKIMOHAIBHBIX pPAIOB U

(YHKIIMOHATIBHBIX ~TOcTeaoBaTeabHOCTEl. (CBOHCTBA pPaBHOMEPHO
CXOIATIUXCS PYHKITMOHATBHBIX PSJIOB.

Crenennblie psabl. PasnoxkeHune GyHKITUN B CTEIIEHHBIE PSIIbI

[Tonstue crenennoro psaa. Teopema AGenst 00 UHTEpBaJie U paanyce
CXOOUMOCTH cTeneHHoro psaa. CienctBus u3 TeopeMbl. Teopema o
PAaBHOMEPHOU CXOAMMOCTH CTeneHHOro psiga. CBOWCTBA CTENEHHBIX
pA0B  (HEMPEPHIBHOCTh CYMMBI; MOWICHHOE WHTEIPUPOBAHUE U
nuddepeHupoBaHie CTENeHHOro psnaa). Pasmoxenue ¢GyHKIUU B
CTENEHHOH psf. TeopeMa O €IMHCTBEHHOCTH Pa3iiokKeHUsl (PyHKUUU B
creneHHot psg.  ®opmyna Teinmopa. Teopema 00 ycnoBuu
cxonumoct psna Teinopa. Pan Maknopena. Cxema pasiioKeHUS
dbyHkuMu B creneHHouW psia. Teopema o pasiioxkeHUH (QYHKIUU
f(x) =e* B creneuHoit psn. Teopema o pas3nokeHUU (YHKIHH
f(x) =sinx B crenenHo psa. Teopema o paznoxeHHH (QPyHKIHH
f(x) = cosx B creneHHou psa. Teopema o paznoxeHUu GyHKIUUA
f(x) = In(1 + x) B creneunoii psa. Teopema o pasinoxeHUH HYHKIIUH
f(x) = arctgx B crenenHoi psa. Teopema o pasnoxkeHUn GyHKIUU
f(x)=(14+x)™ B OuHOMHaIbHBIA  psa.  [IpubnMKCHHBIC
BBIYMCIICHHSI C TIOMOIIbIO CTENIEHHBIX PSAIOB.

Tpuronomerpuueckue psasl. Psg @ypee

[lonsiTue cremeHHOro psaa B KOMIUIEKCHOW obxactu. Kpyr
CXOAMMOCTH CTemeHHoro psiaa. Teopema AoGens. [lokasarenbHas u
TPUTOHOMETPUYECKHE  (PYHKIIMM  KOMIUJIEKCHOW  TEPEMEHHOM.
®opmynbl Diiniepa. Tpuronomerpuueckas cuctemMa GyHKIUA U e€
OPTOrOHAJIBHOCTG. [IoHsATHE TpuroHOoMeTprueckoro psaa. Psg dypee.
Kommnekcnas dopma psaga @Dypee. Cxomumocth psana Dypee.
Teopema [upuxne. Psaapl mo kocuHycam U cuHycam. CroenuaibHbIe
puéMBI pa3iokeHus (PyHKIUI B 3aBUCUMOCTH OT 33J]aHHOTO MHTEpBaJia
pasznoxkeHus. lIpumeHeHue TpUroOHOMETpUUYECKUX psaaoB Pypee B
PUOTHKEHHBIX BHIYUCIICHUSX.

HuddepenunansHoe ucurciaeHue GyHKIMA HECKOIBKUX MEPEMEHHBIX
OYHKIIMHA HECKOIBKUX TTEPEMEHHBIX

OyHkuust ABYX TMepeMeHHbIX. OO0jacTh ompeaeneHuss W 00JacTh
3HauYeHU (QYHKIUHM IBYX nepeMeHHbIX. CrocoObl 3a1anust GyHKIIUU
IBYX mepeMeHHbIX. ['paduk QyHKIMM [IBYX TNepeMeHHbIX. JIuHum
ypoBHs. DYHKIIMS HECKOJIbKUX MepeMeHHbIX. [Ipenen ¢pyHkuumu nByx
nepeMeHHbIX. beckoHeuyHo Manible (QYHKIMM W WX CBOMCTBA.
HenpeppiBHOCT, B TOYKE (YHKIMH JBYX IEpPEeMEHHbIX. YacTHbIE
NPOU3BOJHBIE  (PYHKIIMM  HECKOJBKHX  IEpPEeMEHHbIX. YacTHbIe
MPUPAIICHNUS] U YaCTHBIE MPOU3BOJAHbBIE (PYHKUIMHU JBYX MEPEMEHHBIX.
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Tema 18.

Tema 19.

Pa3nen 6.
Tema 20.

Tema 21.

Tema 22.

OyHKIUS ABYX MEpeMeHHbIX, AuddepeHuupyemas B Touke. [lonHbIi
muddepennvan yHkuuu B Touke. HeoOxommmoe W 10CTAaTOYHOE
ycioBus  nuddepeHnupyeMoctd  GYHKUUM — JBYX IEPEMEHHBIX.
[IpousBogHas wu  guddepeHman  CIOKHON  QyHKIMM  ABYX
nepeMeHHbIX. HesiBHas (yHKIMS 1OBYX TEpPEMEHHBIX, €€ YacTHBIC
MIPOU3BO/IHBIC.

Brruucienne 4acTHBIX TPOU3ZBOMHBIX BBICIIUX TMOPSAKOB (YHKIIHH
HECKOJIbKUX MepeMeHHBIX. [[pon3BoiHas IO HANTPABIECHUIO U TPAJIUCHT
(GYHKIIUYA HECKOJBKUX MePEMEHHBIX

YacTHpIe TPOU3BOIHBIC BBICIIUX TMOPSIKOB (DYHKIMH HECKOJIBKUX
nepeMeHHbIX. Juddepenunan QyHKIHM IBYX MEPEMEHHBIX U €ro
OCHOBHBbIE cBoMcTBa. [luddepeHnnansl BhICHIUX MOPAIKOB (PYHKIIUU
IBYyX mepeMeHHbIX. [lpou3BogHasi 10 HampaBieHUIO (GYHKIUU
HECKOJIBKUX  TMEepeMEHHbIX. ['pamueHT GyHKIUM  HECKOJbKHX
NIEPEMEHHBIX B TOUKE.

OKCTpeMyMbl  (QYHKIIMM JABYX TepeMeHHbIX. Haubombiiee u
HauMEHbIIIee 3HaUYeHUs (PYHKIIMHU IBYX EPEMEHHBIX

MakcumMyM ¥ MUHUMYM (QYHKIIMU JBYX TNepeMeHHbIX. Kputuueckue
Toukn  QyHkuuu. HeoOxoaummoe ©W  JOCTAaTOYHBIE  YCIOBUSA
CYIIECTBOBAHUSl JKCTpEMyMa. AJITOPUTM HCCIEAOBAaHUA (PYHKIIUU
JBYX TEPEMEHHBIX Ha OKCTpeMyM. AOCOJIOTHbIE U YCJIOBHBIC
sKcTpemMyMbl QyHkuu. Teopema BeliepmTpacca o CyiiecTBOBaHUU
HauOOJIBIIEr0 U HAUMEHBIIIETO 3HAaUeHUN (QYHKIIMU. AJITOPUTM MTOUCKA
a0COJIFOTHOTO KCTpeMyMa (YHKIIMU U 33JITaHHOU 00J1acTH.
WNuTerpanbHoe ucurcienne GyHKIUN HECKOJIBKUX MTEPEMEHHBIX
JIBOVIHBIE MHTETPAJIBI

Ornpenenenue IBOMHOrO MHTErpana. 3aiayu, MPUBOASIINE K HOHSATHIO
nBoiiHOro wuHTerpana. @OyHkius, uWHTErpupyemas B  OO0JaCTH.
['eomerpuyeckuii cMmbIc ABOWHOrO wuHTerpana. HeoOxomumoe u
JOCTATOYHOE  YCIOBUSI  CYIIECTBOBAHMS  JIBOWHOTO  WHTErpasa.
CgrolictBa nBOMHOrO uHTerpana. [loHsATHE MOBTOPHOrO HHTErpasna.
Briuncnenne ABOWHOrO MHTErpajia MOBTOPHBIM HHTETPUPOBAHUEM.
[TonsiTue perynspHoOro orodpaxkeHus Iockux odnacreid. Teopema o
IpUMEpPE PEryIipHOTO oToOpakeHus. TeopeMa o 3aMeHe epeMEeHHBIX
B JBOMHOM wuHTerpaie. lIpeoOpa3oBanue ABOMHOrO HHTErpana K
MOJISIPHBIM KOOPIMHATAM.

TpoiHbIE HHTETPAIIBI

Onpenenenue  TPOMHOrO  MHTErpayiia.  BbluuclieHHE  TPOWHOTO
unrerpania (teopemsl 1 u 2). TpoitHOI UHTErpan B HUIUHIPUUYECKUX U
chepuuecKux KOOpIMHATAX.

[IpuMeHeHne KpaTHBIX UHTETPAJIOB

[IpuMmeHeHne ABOMHBIX HMHTErPAJIOB (BBIYMCIICHUE IUIONIAJEH, Macc,
CTaTUYECKUX MOMEHTOB, MOMEHTOB HWHEPIUH U KOOPAUHAT LIEHTpa
TSDKECTH TUIOCKUX (uUryp, 0OBEMOB TeJ, IUIOMIAJICH HMOBEPXHOCTEH).
[IpuMeHeHre TPOMHBIX HHTETPAIOB (BBIYHCIEHHE OOBEMOB, Macc,



CTaTUYECKUX MOMEHTOB, MOMEHTOB HWHEPIMM M KOOpAUHAT LIEHTPA
TSDKECTH MIPOCTPAHCTBEHHBIX (DUTYD).

Tema 23. KpuBOJMHEHHBIC HHTETPAIBI
3amauv, MPUBOASIINE K TIOHATUIO KPUBOJIMHEWHBIX HWHTETPAJIOB.
OnpeneneHne  KpUBOJMHEWHOro  HMHTerpana.  KpuBoJiMHEWHbIE
MHTETpajabl IIEPBOIO W BTOPOrO poAa. YCIOBUE HE3aBHCHUMOCTH
KPUBOJIMHEHHOT0 uHTErpana 2-ro pojga ot ¢opmbsl mytu. CBoiicTBa
KPUBOJIMHEMHOTO  MHTErpajla.  BpluMcieHne - KPUBOJMHEHWHOTO
nHTerpana. OU3NYECKHT CMBICA KPUBOJMHEWHOTO  HWHTErpaa.
Boeruucnenne pabOThl  CHUIIBIL. CBsi3b  MEXIYy JIBOMHBIM U
KPHUBOJIMHENHBIM VHTETPAIAMMU. dopmyna Pumana-I'puna.
[Tpumenenue opmynsl Pumana-I"puna.

Tema 24. T[loBepXHOCTHBIE HHTETPAJIbI
OnpeneneHre  NOBEPXHOCTHOTO — MHTErpajga  MEPBOrO  poja.
Beluucnenrue  MOBEPXHOCTHBIX ~ MHTETPajoB  IEPBOrO  poja.
OnpeneneHne  MOBEPXHOCTHOTO  MHTErpajga  BTOPOrO  poJa.
Brluncienre NOBEPXHOCTHBIX MHTETpPaloB BTOporo poxaa. CBs3b
MEXy MOBEPXHOCTHBIMU UHTETpajaMu IIEPBOTO U BTOPOTO poja.

Tema 25. JluddepeHnmaabHbie ypaBHEHUS
OcHoBHbIE TOHATUSL 00  OOBIKHOBEHHBIX AU((depeHInanbHbIX
YpaBHEHUSX. 3a7auu, MPUBOIAIINE K U PepeHIInaTIbHbBIM YPABHEHUSM.
3amaya Komm. Teopema cymiecTBOBaHWA M €AUHCTBEHHOCTH PELICHUS
3agaun  Komm. OcHoBHblE TUIBl AU(PPEpEeHIMATBHBIX YPaBHEHUM
MEPBOT0 MOPSAJKA: C pa3ACisSIOUMMUCA TEPEMEHHBIMHU, OJHOPOHbBIE,
TuHeWHble  auddepeHanbHbie  ypaBHEeHUs, auddepeHimanbHbIe
ypaBHeHust bepuymim, mauddepeHanbsabie  ypaBHEHHs B TOJHBIX
middepeHmarax W AMOpUTMbl  uUx  pemieHus.  [pumoxenwus
(G depeHITnaTEHBIX YpaBHEHHUI MIEPBOTO NOpSAJIKA.
Huddepennmansabie  ypaBHEHHUs] BBICHIMX TopsakoB. 3amadya Korm.
[lonsitue o kpaeBbIX 3amadax sl auddepeHInanbHbIX ypaBHEHU.
OcHOBHBIE ~ METOABI TOHWXEHHsS Topsaka auddepeHIranbHbIX
ypaBHeHU. OIHOPOJHBIE JIMHEHWHBIE W HEOTHOPOAHBIC JIMHECWHbBIC
mipdepeHuuanbible  ypaBHeHus.  [lonsthe  oOmiero  perieHus.
Onpenemurens Bponckoro. ®opmyna JInyBuimisi-OcTporpaackoro.
Meton  BapualMM  HEONPEAENEHHBIX  KOA(PQGUIMEHTOB  pElIeHUs
HEOJHOPOIHBIX JTUHEHHBIX TU(depeHInaIbHBIX YpaBHEeHUH. JIuHeliHbIe
g depeHIuabHbIe  YPAaBHEHUSI C TOCTOSIHHBIMH KOX(UITEHTAMHU.
Hubdepennnanbubie ypaBHEHUS C TTPABOM YaCThIO CHEIUATLHOTO BHUIA.
Cucrembl quddepeHIMaTbHbIX ypaBHEeHUN. PerieHust cucteM JTMHEHHBIX
(G depeHITMaIbHBIX YPaBHEHUHN ¢ TIOCTOSTHHBIMH KOA(DGUITUCHTAMHU.

Tema 26. Teopust nomnst
[TonsaTHe ckansipHoro noxus. [IponsBoaHas Mo HaPABJICHUIO Y TPAJIUEHT.
[lonsitue BektopHOro mojs. [IoTOk  BEKTOpHOro TMoJst  4Yepe3
OpPUEHTHUPOBAaHHBIE MOBEPXHOCTU. OCHOBHBIE CBOWCTBA WM (PU3UUECKUN
CMBICI TOTOKa BEKTOpHOro mojs. Teopema OcCTporpaackoro.
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JluBepreHimss BEKTOPHOTO MoJyisi U €€ CBOMCTBA. (DPU3MYECKUN CMBICI
JUBEPreHIMU BEKTOPHOro ToJis. [IOHATHE COJIEHOMIAIBHOTO TOJIS.
OcHOBHBIE CBOMCTBa COJICHOMAAIBHOTO mojs. PaGora cuioBoro moss.
Hupkynsauua BekTopHOro mnoisd. Teopema Ctokca. Potop BEKTOpHOro
MoJisi U ero cpoucrTBa. IloTeHnManbpHOE MOJE, €ro CBOMCTBA. Y CJIOBHUE

IIOTCHIMAJIbHOCTH.
4.3. Jlekuum
O6Bem yacoB
Ne n/mn Hazpanue temsl Ounas Quro- 3aouHas
(bopma 3a04Has dopma
dhopma
Cemecmp 1
Tema 1. | MHOXecTBO AEHCTBUTENILHBIX YHCET 2 -
Tema 2. | OyHKIUU OTHOM NTEPEeMEHHON 2 - -
Tema 3. | IIpenensr 10 - 1
Tema 4. | HenpepbiBHOCTD (pyHKIIUU 2 - 1
Tema 5. | HempepriBHBIC ()YHKIIMM Ha OTpE3Ke 2 - -
Tema 6. | [IpousBoaHas QyHKIMH OJTHOW IEPEMEHHOM 10 - 1
Tema 7. | Juddepennman pynxium oqHol nepeMeHHON 2 - -
Tema 8. OcHoBHbIE CBOICTBa g hepeHIpyeMbIX i 1
(GyHKUUH ¥ UX TPUMEHEHHE
Uroro 3a 1 cemectp; 32 - 4
Cemecmp 2
Tema 9. | HeonpeneneHnHslii mHTErpal 8 - -
Tema 10. | OnpeneneHHbli HHTErpal 2 - 1
Tema 11. | [IpumeHeHue onpeaeIeHHOT0 MHTErpaia 4 - 1
Tema 12. | HecoOCcTBeHHBIE HMHTETpalbl €  OECKOHEYHBIMU 4 i i
npejesaMy HHTErPUPOBaHUS
Tema 13. | UncnoBele psijibl 8 - 1
Tena 14. @DyHKIMOHATbHbIE M0CJIe10BaTeIbHOCTH U 5 i i
(GYHKIIMOHATILHBIE PSIIBI
Tena 15. Crenennble psabl. Pasnoxenue QyHKuuii B i 1
CTETICHHBIE PSJIBI
Tema 16. | Tpuronomerpuueckue psabl. Psag @ypre 2 - -
Wroro 3a 2 cemectp; 34 - 4
Cemecmp 3
Tema 17. | DyHKIIMM HECKOJIBKUX NEPEMEHHBIX 6 - 1
BbruuciieHrie  4aCTHBIX — MPOW3BOJHBIX — BBICIIHX
Tema 18, | TOPAAKOB (YHKIMU HECKOJBKUX IEPEMEHHBIX. 4 i 1
[lpon3BomHasT 1O HANpaBIECHUIO W  TPAJAUEHT
(YHKIIMU HECKOJIBKUX NEPEMEHHBIX
OKkcTpeMyMbl  (QYHKIMH ~ JIBYX  TIEPEMEHHBIX.
Tema 19. | HauGonpiiee n HauMeHbIllee 3HaYeHHUsS (YHKIHUU 2 - -
JIBYX TTEPEMEHHBIX
Tema 20. | JIBoiiHbIe HHTETPAJIBI 4 - 1
Tema 21. | TpoliHbIe MHTErPAITEI 2 - -
Tema 22. | [lpuMeHeHHE KPaTHBIX HHTETPAJIOB 4 - 1
Tema 23. | KpuBosinHeiiHbIe HHTETpasIbl 2 - -
Tema 24. | TloBepXHOCTHBIC HHTETPAIIBI 2 - -
Tema 25. | luddepennmanbable ypaBHEHUS 4 - 1
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Tema 26. | Teopus ons 2 - 1
Htoro 3a 3 cemectp; 32 - 6
HUroro: 98 - 14
4.4. IlpakTHyeckue (ceMHUHAPCKHE) 3aHATHS
O6beM yacoB
Ne n/mt HazBanue Tembl Ounas Orurio- 3aouHas
(bopma 3a04Has dbopma
dbopma
Cemecmp 1
Tema 1. | MHOXeCTBO AEHCTBUTENIBLHBIX YUCET 2 - -
Tema 2. | @yHKIMM 0THOW IEPEMEHHOM 2 - -
Tema 3. | Ilpenensl 10 - 1
Tema 4. | HenpepsiBHOCTH GyHKIINT 2 - 1
Tema 5. | HenpepoiBHble hyHKIIMU Ha OTpE3Ke 2 - -
Tema 6. | [IpousBoaHas QyHKIMH 0JTHOW IEPEMEHHOM 10 - 1
Tema 7. | Juddepennman pynxium oqHoN nepeMeHHOM 2 - -
Tena 8. OCHOBHI:IG CBOHCTBa muddepeHIpyeMbIX i 1
(GYHKIUH 1 UX TPUMEHEHHE
Wroro 3a 1 cemectp; 32 - 4
Cemecmp 2
Tema 9. | HeonpeneneHHbIN HHTETpA 8 - -
Tema 10. | OnpeneneHHbIi HHTETpAT 2 - 1
Tema 11. | [IlpumeHeHNE ONPEACICHHOTO0 HHTETpaa 4 - 1
Tema 12. | HecoOcTBeHHBICE HWHTErpajbl ¢ OCCKOHEYHBIMH 4 i i
npejeaMi HHTETPUPOBAHUS
Tewma 13. | UncnoBsie psiibl 8 - 1
Tena 14. OyHKIIMOHATBHBIE MOCTIeIOBATEIHbHOCTH " 5 i i
(YHKIMOHATIbHBIE PSABI
Tema 15. Crenennble psanel. Paznoxenwe ¢yHKOui B i 1
CTETIEHHbIE PSJIbI
Tema 16. | Tpuronomerpuueckue psiapl. Psang dypre 2 - -
Wroro 3a 2 cemectp; 34 - 4
Cemecmp 3
Tema 17. | DyHKIIMN HECKOJIBKUX NEPEMEHHBIX 6 - 1
Bbluucnenye 4acTHBIX MPOU3BOJAHBIX  BBICHIMX
Tema 18, | MOPAIKOB (GYHKIIMM  HECKOJBKUX IEPEMEHHBIX. 4 i 1
[Tpon3BonHas 1O HANpaBIEHUIO U  TPAJAUEHT
(GYHKIINY HECKOJIBKUX EPEMEHHBIX
OKcTpeMyMbl  (DYHKIMM ~ JIBYX  I€PEMEHHBIX.
Tema 19. | HauGonpmee W HauMeHbIlee 3HaYeHHS (YHKIIHA 2 - -
JIBYX NTEPEMEHHBIX
Tema 20. | JIBoiiHbIE HHTETPAIIBI 4 - 1
Tema 21. | TpoiiHble HHTErpaJIbI 2 - -
Tema 22. | [IpuMeHeHNe KPaTHBIX HHTETPAIOB 4 - 1
Tema 23. | KpuBosinHeiHbIe HHTETpasbl 2 - -
Tema 24. | IToBepXHOCTHBIE HHTETPAJIBI 2 - -
Tema 25. | JIluddepennmanbaple ypaBHEHUS 4 - 1
Tema 26. | Teopust nons 2 - 1
Wroro 3a 3 cemectp; 32 - 6
Uroro: 98 - 14
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4.5. JlabopaTopHbie padoThI
JIaGopatopHbie pabOTHI MO TUCITUTUINHE HE MPEAYCMOTPEHBI.

4.6. CamocTosiTesibHAsA padoTa CTY/A€HTOB

O06beM yacoB
OuHo-
Ne ni/m Ha3Banue Temsl Bun CPC Ounas 3aouHas
3a04Has
dbopma dopma
dbopma
Cemecmp 1
MHOX€eCTBO HOJArOTOBKA K KOHTPOJIbHOM
Temal [nelCTBUTEIBLHBIX pabore; BBIIIOJIHEHUE 4 - 10
HHCcell WH/IMBUYaJIbHOTO 3aJIaHHsI
E— omsoi| POATOTOBKa K KOHTPOJIbHOM
Tema 2 ney eMOHIHOI pabore; BBIIIOJIHEHUE 4 - 10
P WH/IMBUYQJIbHOTO 3aJJaHMsL.
MOJTOTOBKA K KOHTPOJIEHOU
Tema 3 [Ipenens pabore; BBITIOJIHCHHE 16 - 18
VH/IMBUTYJIGHOTO 3aJJaHMSL.
HelheDLIBHOCTE HOJArOTOBKA K KOHTPOJIbHOM
M T€; BBITTOJIHEHH -
Tema 4 b Eugm abore; OJIHEHHE 5 10
i VH/IMBUYaJIbHOTO 3aJJaHMsL.
HellDeDLIBHLLE MOJTOTOBKA K KOHTPOJIEHOU
Tema 5 " E HE)I L HA OTDe3Ke pabore; BBITIIOJIHEHUE 5 - 10
i p WH/IMBUTyJIGHOTO 3aJIaHMsL.
[IpousBoHast MOJrOTOBKA K KOHTPOJIBHOU
Tema 6  (hyHKITUN OJIHOM| paboTe; BBITIOJTHEHHE 15 - 14
[epeMeHHON WH/IMBUYaJIbHOTO 3aJJaHMsL.
uddepennman MOJArOTOBKA K KOHTPOJBHOM
Tema 7 (pyHkuMH OJIHOH| paboTe; BBITIIOJIHEHUE 5 - 14
[IepeMeHHOM WH/IMBUTYIGHOTO 33 IaHHSL.
OCHOBHBIE CBOICTBa| MOATOTOBKA K KOHTPOJIBHOM
Tema 8 nuddepeHupyemsbIx | padbore; BBIITOJIHEHUE 8 14
(pyHKIMI W UX| MHIUBUAYAJIbHOTO 3aJaHUs.
MpPUMEHEHUE
Hroro 3a 1 cemectp; 62 - 100
Cemecmp 2
Heompe te/eHHbI IIOATOTOBKA K KOHTPOJIBHOU
Tema 9 [/IHTer ol pabore; BBINIOJIHEHUE 7 - 14
P WH/IMBUTYIGHOTO 33 JIaHMsL.
T —— MOJrOTOBKA K KOHTPOJIbHOU
Tema 10. p abore; BBITTOJTHEHHE 7 - 14
MHTErpa
P WH/IMBUYAJILHOTO 3aJJaHMsL.
UMCHEHHUE MOJTOTOBKA K KOHTPOJIbHOU
I
Tema 11 pnpeneneHHOro pabore; BBITIOJIHEHUE 7 - 12
MHTETpasa WH/IMBUTYIGHOTO 3aJIaHMsL.
HecoOcTBeHHBIE .
HTerpah! o| TOAMOTOBKA K KOHTPOILHOH
Tema 12 5 e CKOHCHBIMIL pabore; BBINOJIHEHHE 8 - 12
penienam WH/IMBUYAJIbHOTO 3aJaHHsL.
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MHTETPUPOBAHUS

IIOATOTOBKA K KOHTPOJIBHOU

Tema 13 HucnoBsie psiibl pabore; BBITIOJTHCHUE 8 14
VH/IMBUYJILHOTO 33 JaHMsL.
(DyHKIMOHAJIbHBIE .
HOJArOTOBKA K KOHTPOJIbHOM
[10CJIEI0BATEILHOCTH
Tema 14 pabore; BBIIIOJIHEHUE 7 10
(GyHKIIMOHATBHBIC
WH/IMBUYaJIbHOTO 3aJaHMsL.
psLIBI
CrereHHEbIe PAIBI. "
HOJArOTOBKA K KOHTPOJIbHOM
Paznoxenue
Tema 15 . pabore; BBIIIOJIHEHUE 7 10
(byHKITH I B
WH/IMBUYaJIbHOTO 3aJaHMsL.
CTENICHHBIE PSI/IbI
IIOATOTOBKA K KOHTPOJIBHOU
TpuronomeTpruecku
Tema 16 pabore; BBITIOJTHCHUE 7 10
e panel. Psag @ypse
VH/IMBUTYJIGHOTO 33 JIaHMsL.
Wroro 3a 2 cemectp; 58 136
Cemecmp 3
DyHKIUN HOJArOTOBKA K KOHTPOJIbHOM
Tema 17 |HeckonbKux pabore; BBIIIOJIHEHUE 6 12
EepeMEHHBIX VH/IMBUYaJIbHOTO 3aJJaHMsL.
Beraucnenue
H4aCTHBIX
MPON3BOIHBIX
BBICUIMX  IOPSJIKOB
b yHKIUN .
MOJATOTOBKA K KOHTPOJIEHOU
HECKOJIbKUX
Tema 18 pabore; BBITNIOJIHEHUE 6 12
MEepEeMEHHBIX.
WH/IMBUYyAIEHOTO 3aIaHHsL.
[TpousBoaHas 110
HAIPaBJICHUIO 17§
rpaiveHT  (QyHKIUH
HECKOJIBKUX
EepeMEeHHbIX
(OKCTpEeMyMBbI
byHKIIIN TBYX
MEepEeMEHHBIX. MOJTOTOBKA K KOHTPOJIEHOU
Tema 19 HauGonbee u| padore; BBITIIOJIHEHUE 6 12
HaMMEHBIIIEe WH/IMBUYAIEHOTO 33 IaHHsL.
BHAUYeHUs  (PyHKIUH
MBYX MTEpEMEHHBIX
MOJArOTOBKA K KOHTPOJbHOU
Tema 20 |IBoiiHBIC HHTETPAJHI | paboTE; BBITIOJTHEHUE 6 12
WH/IMBUYAJILHOTO 3aJJaHMsL.
MOJrOTOBKA K KOHTPOJIbHOU
Tema 21 [TpoitHble HHTETpalibl | paboTe; BBITIOJIHEHUE 6 11
WH/IMBUYaJIbHOTO 33JaHHS
MIOATOTOBKA K KOHTPOJIBHOU
[IpuMeHeHne A P
Tema 22 pabore; BBITIOJIHEHUE 6 11
KpPaTHBIX HHTETPAIIOB
WH/IMBUTYIGHOTO 33 IaHMsL.
. MOJrOTOBKA K KOHTPOJIbHOU
KpuBonuHelHbIe
Tema 23 pabore; BBITIOJTHCHHE 6 11
MHTETPaIbl
VH/IMBUYJILHOTO 3aJaHHsL.
Tema 24 [[ToBepxHOCTHBIC MOATOTOBKA K KOHTPOJIbHOU 6 11
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MHTETPaIbl pabore; BBITIOJTHEHUE
WHIWBUIYAIBHOTO 3aJaHMsl.
MOJArOTOBKA K KOHTPOJBHOM
Tema 25 fluddepennuannuie pabore; BLIHI())JIHeHHe 8 - 11
YpaBHEHUS
WHIAMBUAYAJIBHOTO 3aJJaHMsl.
IIOATOTOBKA K KOHTPOJIBHOU
Tema 26 [Teopus momst pabore; BBITIOJTHCHUE 6 11
WHIVBUIYAIBHOTO 3aaHMsl.
Wroro 3a 3 cemectp; 62 - 114
Wroro: 182 - 350

4.7. KypcoBbie paGoThl/IPOEKThI
KypcoBbie paboThI 110 IUCHUIUIMHE HE TPEyCMOTPEHBI.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

[IpenogaBanue MUCHUIUIMHBI BEIETCS C NMPUMEHEHHEM CIEAYIOLUIUX BHJOB
00pa30BaTeNbHBIX TEXHOJIOTUH:

— TPaAULMOHHBIE OOBSICHUTENBHO-WILIIOCTPATUBHBIE TEXHOJOTUHU, KOTOPbIE
00ecreunBalOT JIOCTYIHOCTh Yy4eOHOTO marepuana Jisi OONbIIMHCTBA CTYJIEHTOB,
CUCTEMHOCTb, OTPa0OTaHHOCTh OPraHU3alMOHHBIX (HOPM U MPUBBIYHBIX METOOB,
OTHOCHUTEJILHO MaJible 3aTpaThl BPEMEHU;

— TEXHOJIOTUM MpOOJEMHOr0 OOYy4YeHHUs, HalpaBJEHHbIE Ha pPa3BUTHE
MO3HABATEJIbHON AaKTUBHOCTH, TBOPYECKOM CaMOCTOATEIbHOCTH CTYIEHTOB H
MpeAnojaralire Mocie0BaTEIbHOE U LIEJCHANIPABICHHOE BBIABMKEHHUE MEpE
CTYJIEHTOM II03HABATEJIbHbIX 3a/1ay, pa3pelieHHe KOTOPbIX MO3BOJISET CTYAECHTaM
aKTUBHO YyCBauWBaTh 3HaHUS (MCIONB3YIOTCA TOUCKOBBIE METOJbI;, MOCTaHOBKA
MO3HABATEJIbHBIX 3a/1a4);

— TEXHOJOTUM PA3BUBAIOUIETO OOYYEHHMs, IMO3BOJIAIOINIME OPUEHTHUPOBATH
yueOHBIN Mpollecc Ha MOTEHUUAIbHbIE BO3MOXHOCTU CTY/I€HTOB, X PeaU3aluIo U
pa3BUTHE;

— TEXHOJIOTUM KOHIIEHTPUPOBAHHOTO OOYYEHMsI, CyThb KOTOPBIX COCTOUT B
CO3/JaHMM  MaKCUMalbHO  OJM3KOM K  €CTECTBEHHBIM  ICHXOJOTHYECKUM
OCOOCHHOCTSIM UE€JIOBEYECKOTO BOCIPHUATHS CTPYKTYpbl y4eOHOro mpouecca Hu
KOTOpBIE J1al0T BO3MOKHOCTb TJIyOOKOTO M CHUCTEMHOTO HM3y4Y€HHUS COACpKaHUs
y4€OHBIX TUCUUIUINH 32 CYET OOBEAMHEHUS 3aHATUN B TEMATUYECKHE OJIOKU;

— TEXHOJIOTMM MOAYJIBHOTO OOYy4Y€HHs, IalolIhe BO3MOXHOCTh 0OecreueHus
rMOKOCTH TMpolecca oOydeHHUsl, alaliTallid €ro K MHANBUAYAJIbHBIM TOTPEOHOCTSIM
U ocoOeHHOCTSIM  oOydvarouuxcsi  (MPUMEHSAIOTCS, KaK  NpaBWwiIoO, MpH
CaMOCTOATENILHOM O0YUYE€HHUH CTYACHTOB 110 UHAUBUIYATLHOMY YUY€OHOMY IIJIaHy);

— TexHojoruu JauddepeHIupoBaHHOTO 00y4YeHHs, OOeCIeunBaroIre
BO3MOXKHOCTh CO3[IJaHUSI ONTHUMAJIbHBIX YCIOBUM 1Jii Ppa3BUTUS HHTEPECOB H
CIOCOOHOCTEM  CTYAEHTOB, B TOM 4YHCJI€ U CTYIEHTOB C  OCOOBIMH
00pa30BaTeNbHBIMU MOTPEOHOCTSAMHU, YTO TMO3BOJISIET pPEaju30BaTh B KYJIbTYPHO-
0o0pa30BaTebHOM NPOCTPAHCTBE YHUBEPCUTETa HJACKD CO3JAHHUS  PABHBIX
BO3MOXKHOCTEH ISl MOJTy4eHUsI 00pa30BaHUs;

— TEXHOJIOTUM aKTHBHOTO (KOHTEKCTHOTO) OOYYEHHS, C MOMOIIBI0 KOTOPBIX
OCYILIECTBISIETCS MOJEIUPOBAHUE MPEIMETHOT0, MPOOJIEMHOTO U COLMAIBLHOTO
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colepkaHus  Oynmymiell  npoecCHOHATBHOW  JEATEIBbHOCTH  CTYACHTOB
(MCTIONIB3YFOTCS AKTUBHBIC U MHTEPAKTUBHBIC METO B O0YUCHHUS) U T.JI.

MaxkcumanbHast 3(PQPEKTUBHOCTh TEIArOrMYECKOro Mpolecca JOCTHraeTCs
yTeM KOHCTPYHPOBAHUS ONTUMAILHOTO KOMILJICKCA MEIarormdecKuX TEXHOJIOTHI
U (WIM) WX DJJIIEMEHTOB HA JIMYHOCTHO-OPHUCHTHPOBAHHOH, JEATCIBHOCTHOM,
JTUAIOTHYECKON OCHOBE W HCIIOJIB30BAaHUS HEOOXOJWMBIX COBPEMEHHBIX CPEICTB
oOy4JeHwUs.

6. @opMBbI KOHTPOJISI 0CBOEHHS T CHUILTUHBI

Tekymass arrecranus CTYACHTOB NMPOU3BOJUTCS B JUCKPETHBIE BPEMCHHBIE
VMHTEPBAJIBI JICKTOPOM WJIM NPENOAABATEIEM, BEAYIINM MPAKTUYECKUE 3aHATUS IO
JTUCLIUIUIMHE B CICAYIOMMX hopmax:

— (hpoHTATIBLHBIC U UHIWBHUIYaJIbHBIC OIIPOCHI;

— KOHTPOJIbHBIE pabOTHI;

— 3aIlUTa UHAUBUIYAJIbHBIX 3aJaHUM.

@OH/IBI OLICHOYHBIX CPEACTB, BKJIIOYAIONIME THUIIOBBIE HWHAWBUIYaJIbHBIC
3a/IaHUs, KOHTPOJBbHBIE PaOOThI, TO3BOJISIOIINE OICHUTh PE3yJbTaThl TEKYIICH U
MPOMEKYTOUYHOHN aTTecTalluy 00YUYaroIIUXCs M0 JAHHOW TUCIUILUIMHE, TOMEIIAI0TCS
B IIPUJIOKEHUH K paboueil mporpamme B cooTBeTcTBUU C «Ilonoxxkenuem o douae
OLICHOYHBIX CPEICTBY.

dopMa aTTecTaMi IO Pe3yiabTaraM OCBOCHHS NUCUUIUIMHBI MPOXOAUT B
dbopMe MHUCHBMEHHOIO 9JK3aMEHAa, BKJIIOYAIOIIETO TEOPETUUYECKUE BOIMPOCHI U
MPAaKTUYECKUE 3aJaHusi. B ciaydae HENmOIHOro, CIOPHOrO WM HEKOPPEKTHOTO
BBITIOJIHEHUA 33JJaHUsI TUCBbMEHHOTO 3K3aMEHA, JIOMYCKAETCSl YTOUHSIOIIUNA YCTHBIN
OIPOC CTYJICHTa, HAa OCHOBAaHUM KOTOPOTO BO3MOXXHA KOPPEKTUPOBKA OLICHKHU
pPE3yIbTaTOB MPOMEKYTOUYHOM arrecTtaiuu. JJomyck K MpOMEKYTOYHOM aTTECTAIUU
MPOU3BOAUTCS Ha OCHOBAaHWUM OTCYTCTBHUS 3aJ0JDKEHHOCTEM 110 BCEM BHJIAM
TEKYILIETO KOHTPOJIS.

B sKk3aMeHanmoHHYI0 BEIOMOCTh M 3aYE€THYIO0 KHUYKKY BBICTABIISFOTCS OLIEHKH
110 IIIKaJjie, IPUBEICHHON B TaOIHIIE.

I[IIxana orieHUBaHUs XapakTepuCTHKA 3HAHU NTPEIMETa U OTBETOB

OTJIMYHO (5) Crynenr 11yOOKO W B TIOMHOM OObEME BIAIEET MPOrPAMMHBIM
MarepuanioM. ['paMOTHO, HMcuepnbIBalOIle W JIOTHYHO €ro Hu3jaraeT B
YCTHOM mim mucbMeHHOM (opme. IIpu 3TOM 3HaeT peKOMEHIOBAaHHYIO
JUTEpaTypy, MPOSIBISET TBOPUECKHH MOJXOJ B OTBETaX Ha BONPOCHI U
NpPaBUIbHO OOOCHOBBIBACT TPHUHATHIE PEIICHUS, XOPOIIO  BIIAJIEET
YMEHUSIMU Y HaBbIKaMU MTPH BBINOJTHEHNH MPAKTHYECKUX 3a]1au.

xopoio (4) CryneHT 3HaeT MporpaMMHBIN MaTepHall, IPaMOTHO U 110 CYTH M3JIaraer
€ro B YCTHOW WJIM NUCbMEHHOW ¢opMme, NOMycKas HE3HAYUTEIbHbIE
HETOYHOCTHU B YTBEP)KJIEHUSAX, TPAKTOBKAX, ONPENEICHUAX U KaTETOPUIX
WIA HE3HAYuTeIbHOE KoiuuecTBo omubok. Ilpm »sTOoM Biazeer
HEOOXOJMMBIMU ~ YMEHHMSMU M  HaBBIKAMHM TPU  BBIIOJHEHUHU
MIPAKTUYECKHX 3aj[au.

ynoBierBoputenbHO | CTYHCHT 3HAeT TOJIBKO OCHOBHOW MPOTPAMMHBIA MaTepual, JOMyCKaeT

3 HETOYHOCTH, HEJIOCTaTOYHO 4ETKHE (bOpMYITUPOBKH,
HETOC/ICIOBATEIIbHOCTh B OTBETaX, MH3JaraéMblX B YCTHOH WIIH
nUChbMeHHOM (opme. TIpu 3TOM HETOCTATOYHO BIANCET YMCHUSIMH H
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HAaBBIKAMM IIPU BBIIIOJIHEHUM ITpakTHYecKuX 3anad. Jlomyckaer no 30%
OIJ_II/I60K B HU3J1aracMbIX OTBETAax.

HEYJOBIETBOPUTENBHO | CTYJAEHT HE 3HAET 3HAUMTEJIbHOM YacTu NMporpaMMHOro marepuana. [Ipu

2 TOM JOIYCKAaeT NPHUHIMIUAIbHBIE OIIMOKK B JOKa3aTelIbCTBaX, B
TPAKTOBKE MOHATUN U KaTErOpUi, MPOSBISAET HU3KYIO KYJIbTYPY 3HAHHM,
HE BJIAJICET OCHOBHBIMHM YMEHUSMH W HABBIKAMHU TPU BBINOJIHEHUU
npakThueckux 3anad. CTyIeHT OTKa3blBaeTCsi OT OTBETOB Ha
JIOTIOJIHUTEIIbHBIE BOTIPOCHI.

/. Y4eOHO-MeTOAuYeCcKOe 7 NMPOrpamMMHO-UH(pOPMaALIMOHHOE
o0ecneyeHre TUCHUIIMHBI:

a) OCHOBHAs JUTepaTypa:

1. Makcumenko B.H., Kypc Marematmueckoro ananm3a : Yy4eOHUK /
Makcumenko B.H. - HoBocubupck : Mzn-so HI'TY, 2016. (Cepust "YueOHuku
HI'TY") - ISBN 978- 5 7782-2914-3 - Tekcr : anmektponHbIi // ObC "KOHCYJ'IBTaHT
cTyaeHTa" [canT]. - URL :
http://www. studenthbrary ru/book/ISBN9785778229143.html (mara oOpaiieHus:
02.09.2019). - Pexxum srocTymna : 1o HOIMHCKE.

2. UmanoBa E.E., [uddepennmanbHoe wucuucieHue QyHKIUNA OJHOTO
nepemeHHoro : yueOHuk st By3oB / E.E. MBanoBa; nox pen. B.C. 3apyOuna, A.Il.
Kpumenko - M. : UzparensctBo MI'TY um. H. D. baymana, 2017. - 407 c.
(Marematuka B TexuuueckoMm yHuBepcutete) - ISBN 978-5-7038-4631-5 - Teker :
anexktponueit  // OBC "KoncynpTant crynenta" @ [cait]. - URL
http://www.studentlibrary.ru/book/ISBN9785703846315.html (mara oOparmieHus:
02.09.2019). - Pexxum focTymna : 1o MOAMKUCKE.

3. Kupkunckuit A.C., MatemaTtndyeckuii aHanmm3 : YdeOHOe mocoOue s
By30B/ Kupkunckmii A.C. - M.: Axkamemmueckuit [Ipoekr, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekcr : onektponnbii // DBC
"Koncynprant cryneHra' : [caiiT]. - URL )
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mata oOpareHus:
02.09.2019). - Pexxum ocTyna : 1o HOIMHCKE.

4. Kocrenkas I'.C., Psager : yuebnoe mocobue / I'.C. Kocrenkas; b.I.
Bakynos, C.A. Jloky4daeB — PoctoB-na-/ony : M3a-Bo FO®Y, 2018. - 170 c. - ISBN
978-5-9275-2873-8 - Texkcr : anekrponnbii // ObC "KoucynpTanTt cryaenra"
[caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785927528738.html (mara
obpamenus: 02.09.2019). - Pexxum qocTtymna : 1o MoAMKMCKe.

5. MactyxoB J.U., MuterpanbHoe ucurcienne GyHKIUUA OJTHON MepeMEHHON
(HeompeneneHHbIM UHTErpan) : ydeobHoe mocobue / Ilactyxo .M. - OpenOypr:
ory, 2017. - 100 c. - ISBN 978-5-7410-1783-8 - Texkcrt : snextponHsiii // IbC
"Koncynbrant cryneHra" : [caiiT]. = URL )
http://www.studentlibrary.ru/book/ISBN9785741017838.html (mara oOpamieHus:
02.09.2019). - PesxxuMm focTymna : 1o MOAMKCKE.

6. Posx C.X., IIpenensi. COOpHUK 3a/1a4 U yIpakKHEHHH : yueOHoe mocobue /
Posik C.X. - HoBocubupck : M3n-Bo HI'TY, 2017. - 52 c. - ISBN 978-5-7782-3128-3
- Tekct : snextponnsii // OBC "Koncymerant crtymenta" : [caiit]. - URL :
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http://www.studentlibrary.ru/book/ISBN9785778231283.html (mara oOparieHus:
02.09.2019). - PeskuMm focTymna : 1Mo MOAMKCKE.

7. bepman I'. H. COopHUK 3a71a4 110 KypCy MaTeMaTH4ecKoro aHaiausa. — M.:
Hayka, 1977.

8. HemunoBuu b.I1. COopHuK 3a7ay U yNpaXHEHUH MO MaTeMaTHYECKOMY
ananusy. — M.: Hayka, 1977.

0) TOMOJIHUTEIbHAN JINTEpPaTypa:

1. bermatoB A.X., Maremarndeckuii aHamm3: y4e0. mocobume: B 2 4. /
bermatoB A.X. - HoBocubupck : M3a-so HI'TY, 2016. - ISBN 978-5-7782-2927-3 -
Texcr : amextponnsii // OBC "KoncynsranT crynenta" : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229273 . html (mara oOparmieHus:
02.09.2019). - PeskuMm focTymna : 1o MOAMKCKE.

2. lNazuzoBa H.H., CneumanbHbli Kypc MO MaTE€MaTUYECKOMY aHAIU3y :
yaebHoe nocodue / I'azuzoBa H. H., Enukeesa C. P., Hukonosa I'. A., Hukonora H.
B. - Kazanp : U3gareasctBo KHUTY, 2018. - 116 ¢. - ISBN 978-5-7882-2418-3 -
Texkct : anektponHsii // DBC "Koncynmerant crymenra" : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN9785788224183.html (mara oOpamieHus:
02.09.2019). - PexxuMm foctyma : 1Mo MOANKCKE.

3. HemoruGuenko I'.B., Marematudeckuii aHaim3 : y4eOHO-METOIHIECKOE
nocooue / Hemorubuenko I'.B. - HoBocubupck : U3n-so HI'TY, 2017. - 32 c. -
ISBN 978-5-7782-3216-7 - Tekcrt : anexktponHsiii // DbC "Koncynbrant cTyaenTa"
. [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN9785778232167.html
(mata oopamenus: 02.09.2019). - Pexxum foctymna : 1o MmoAmucKe.

4. yoposun B.T., Jlekuun no matematudyeckomy ananuzy. Y.l : yueOHoe
nocodbue / B.T. JlyopoBun - Kazans : U3n-so Kazan. yu-ta, 2016. - 140 c. - ISBN
978-5-00019-575-8 - Texkcr : snekrponsslii / DBC "KoncymbranT cryaeHTa" :
[caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785000195758.html (nmara
obparnienus: 02.09.2019). - Pexxum goctymna : 1o MoImUCKe.

5. Kynpssues JI. JI. Marematuueckuil aHanus: 1. 1, 2. M.: Beiciias 1mikona,
1988.

6. Iluckyno H.C. JluddepennmanbHoe U MHTETpaIbHOE UCUUCTEHUS: T. 1, 2.
M.: Hayka, 2001.

7. byty3oB B. @. Jlekunu 1o mareMarudeckoMy aHaiausy: T. 1, 2. M.: MI'Y,
2012.

8. ApxunoB I'.W., CapoBuuuuit B.A., UybGapuxoB B.H. Jlekuuu o
MaTeMaTUYeCKOMY aHalu3y. — 2-¢ u3al. — M.: Beicui. mk., 2000.

9. Ouan 1O0.C. COopHuK 3afad NO MaTeMaTHUYECKOMYy aHamuzy. — M.:
[Ipocsemenue, 1981.

B) MeTOMYECKUE YKAZAHUS:

1. Ue O.H., CxkpunnuxoBa A.B., TemaukoBa C.B. Maremarnueckuil aHanms.
Yacts 2. uddepenimanibioe ucuncieHne PyHKINN HECKOIBKUX MEPEMEHHBIX U €ro
npumenenue : Yueonoe nocodue / O.H. Ue, A.B. Ckpunnukoa, C.B. TemHukoBa. —
[OY BIIO JIHP «JlyraHckuil HalnMOHANbHBIA YHHUBEPCHUTET HMEHM Tapaca
[lleBuenkoy. — JIyranck: Kuaura, 2018. — 172 c.
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2. Mansiit B.B., Mansiit J1.B., IllenokoB B.C. Meroauueckue yKa3zaHus U
KOHTPOJIBHBIE  3aJaHUSl K  MPAKTUYECKUM  3aHATHSAM [0  JIUCUUILIIMHE
"Marematuueckuit ananuz". Pasmen "Teopus npenenoB" (IS CTYJIEHTOB
Hanpasienuit noaroroBku 01.03.02; 09.03.01; 09.03.02; 09.03.03; 09.03.04;
15.03.04; 15.03.06). - JIyranck: uzn-so JII'Y um. B.Jlans, 2018. - 68 c.

3. Tapamanckuit M.T., Yanas E.}O. Psaner: Yyebnoe mocobue. - Jlyranck:
Mzn-so JIHY um. B.Jlans, 2018. - 177 c.

4. Tapamanckuii M.T., Yanaa E.FO. Kparnsle, KPHUBOJIMHENHBIE "
MOBEPXHOCTHBIE HHTErpaibl: YueOHoe mnocobue. - Jlyranck: Wzn-so JIHY wum.
B.Jansa, 2019. - 157 c.

I) HHTePHET-Pecypcehl:

MunucTepcTBO oOpazoBaHuss W Hayku Poccuiickoir ®enepanum —
http://Muno6pHayku.pd/

OenepanpHas ciayx0a 1Mo Ham3opy B cdepe oOpa3oBaHuUs U HAYKH —
http://obrnadzor.gov.ru/

MunucrepctBo oOpazoBanust U Hayku Jlyranckoit Hapognoii PecniyOnuku —
https://minobr.su

Haponnsiii coet Jlyranckoit Hapoanoit Pecrry6muku — https://nsinr.su

[Topran ®enepalibHBIX TOCYJAPCTBEHHBIX OOpPA30BATENIbHBIX CTaHIAPTOB
BBICIIIETO 0Opa3oBanus — http://fgosvo.ru

denepanpublil mopran «Poccuiickoe oopazoBanue» — http://www.edu.ru/

Nudopmanmonnas cucrema «EnnHOE OKHO J0CTyna K 00pa3oBaTeIbHBIM
pecypcam» — http://window.edu.ru/

®denepanbHbIl  LEHTP HHPOPMAIMOHHO-00PA30BaTEIbHBIX PECYPCOB —
http://fcior.edu.ru/

JIeKTPOHHbIE OMOJINOTEYHbIE CUCTEMBI i PeCypPChI

OnexkTpoHHO-OMOMmMoTeyHass  cuctema  «KOHCynbTaHT — CTylIeHTa»  —
http://www.studentlibrary.ru/cgi-bin/mb4x

DeKTpoHHO-0MOaMoTeuHas cuctemMa «StudMed.ruy —https://www.studmed.ru

NudpopmanuoHHblii pecypc 0M01H0TeKH 00pa30BaTEeIbHOI OPraHN3alNU

Hayunas 6ubnrorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

8. MaTepuaibHO-TeXHHUYECKOe o0ecnevyeHne AUCIUIINHBI

OcBoeHue  AUCHMIUIMHBI  «MaTreMaTU4eCcKui  aHaliu3»  MPEAnoJiaract
WCIMOJIb30BaHNE AaKAJIEMUUYECKUX ayJUTOPHI, COOTBETCTBYIOUIMX JIEUCTBYIOIIUM
CaAaHWUTAPHBIM U MTPOTUBOIOKAPHBIM MPABUIAM U HOPMaM.

[Ipouee: pabouee MecTo TpemoaaBaTessi, OCHANIEHHOE KOMIBIOTEPOM C
noctynoMm B IHTEpHET.

[Iporpammuoe obecrieyeHue:

Becmiiaruoe
DYHKIHOHAJIBbHOE
MporpaMMHoOe Ccebliaku
HAa3HAYCHHUEC
o0ecreuenue
N . . https://www.libreoffice.org/
Ocpucnnrii naxer Libre Office 6.3.1 https://ru.wikipedia.org/wiki/LibreOffice
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http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://biblio.dahluniver.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OnepanmoHHas cucTeMa

UBUNTU 19.04

https://ubuntu.com/

https://ru.wikipedia.org/wiki/Ubuntu

Bbpay3zep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

Bbpay3zep

Opera

http://www.opera.com

ITouTOBEII KJIIMEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

dailsi-MeHeIKep

Far Manager

http://www.farmanager.com/download.php

ApxuBatop

7Zip

http://www.7-zip.org/

I'paduueckuii pegakTop

GIMP  (GNU  Image
Manipulation Program)

http://www.gimp.org/

http://gimp.ru/viewpage.php?page id=8

http://ru.wikipedia.org/wiki/GIMP

Penaxrop PDF

PDFCreator

http://www.pdfforge.ora/pdfcreator

Aynauoruieriep

VLC

http://www.videolan.org/vic/
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https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

