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1 He.]'ll/l H 3aJa91 0OCBOCHUSA TUCHUIIJIHHBI

IMean ocBOCHUS TUCIUTIIMHBL;
Dopmuposanue y cmyOeHmos 3HAHUSL OCHO8 MAMEMAMUYECKO20 AHAIU3A, HA KOMOPbIX DA3UPYIOMCs

opyeue  mamemamuyecKue
mamemamudecko2o aHaiu3d.
3amaun:

Oucuunﬂqul; eblpa60m7<a HA6bIKO6

PpeuLerHu

BAdICHEUWUX — 3a0aY

3aoauamu oceoenus OUCYUNIUHBL AGAIOMCA. U3YUeHUe meopuu npeoenos;, 0CHo8 oudgepenyuaib-
HO20 UCHUCTEHUS QYHKYULL 0OHOU NepeMeHHOU (BKIIOUAs UCCIe008anUe PYHKYUL U NOCMpPOoeHue ux epaghu-
KO8), UHME2PANIbHO20 UCYHUCTeHU (DYHKYUll 0OHOU NepeMeHHOU (8KIoUds HeONpedeleHHblll UHme2pal,
onpeoeeHnblll UHme2pal, HecoOCmeeHHble UHmMe2Palbl), 0CHO8 OUuhhepenHyuanbHo20 ucuucienus QyHKyul
MHO2UX NEePEeMEHHbIX, Meopuu psoos8 (HUCTIOB8bIX, CMENEHHbIX, MPUCOHOMEMPUYECKUX), KPAMHBIX, KPUBOIU-
HEelHbIX, NOBEPXHOCIMHBIX UHMESPAI08; NIeMEHMO08 Meopull NoJisi.

2 MecTO IMCHUILIHHBI B CTPYKTYpe 00pa3oBaTelbHON NPOrpaMMbl

JycuuminHa oTHOcUTCeA K 6a30Boit yacTtu 6ioka J1 «lucuunianHb! (MOTyIH )»

IIpepexBU3NTHI AUCUUILIUHBL: Omcymcmeyiom

[TocTpekBU3UTHI

JUCHUIIIINHBI.

b1.JI5.16 Teopus

gepossmuocmet U

mamemamudecKka

cmamucmuxa, B1.J.b.19 @uszuxa, b1.J1.5.20 Jugdepenyuanvnuvie ypaeunenus, b1.J].5.21 Yucnennwiii
ananuz, b1.J1.B.D.2.2 Bezonachvie pacnpeodenennvie CUCmembl

3 TpeOoBaHus K pe3yJbTaTaM 00yYeHHs MO TUCHHUIIJIMHE

[Ipouecc nzyueHust AMCUUIIIUHBI HAIIPaBJIeH Ha (POPMHUPOBAHUE CIAEAYIOMINX PE3YIbTATOB 00YUECHUS

KOI[ 1 HAUMCHOBAHHC

(bopMHUpYEeMBIX KOMIIETEHIIHHA

KO,Z[ M HAMMCHOBAHUC MHAUKATOpa
JOCTHXCHHA KOMIICTCHLIMH

[Inanupyemsble pe3ynbTaThbl

00y4deHus Mo TUCIUILINHE,

XapaKTEePU3YIOIINE 3TaIbI
dhopMupoBaHHS
KOMIIETEHIINH

OIIK-3 CoocobeH Ha
OCHOBAaHUH COBOKYITHOCTH
MATEMATUUYECKUX METOIOB

pelieHus 3aaa4
npodeccruoHaIbHON
JeSITeNbHOCTH

paspabaTbIBaTh, 000CHOBBIBATH
Y PeaIM30BbIBATH TPOIICTYPHI

OIIK-3-B-1 Ymeer 000CHOBEIBATh
MaTeMaTHYECKHE METOIbI PU PEIICHUH
poeCCUOHANIBHBIX 3a/1a4

OI1K-3-B-2 Bnazgeer HaBbIkamMu
WCITOJIb30BaHUS CIIPABOYHBIX MATEPHAIIOB T10
pPa3IMYHBIM pa3jiesiaM MaTeMaTUKH

3HaTh: CTPYKTYPY U OCHOBBI
MaTEMaTHYECKOr 0 aHaIn3a
Kak 0a3bpl Bcell COBpEMEHHOI
BBICIIIEN MaTEMaTHKH.
Ymertsh: npaBUIbHO
(bopMyTUpOBaTh KOHKPETHYIO
3a/a4y; MPUMEHATh
TEOPETUUECKHE 3HAHUS K
PELICHNI0 KOHKPETHON
3aJlau; BUJIETh U IOHUMATh
CBSI3b MEX/y OCHOBHBIMH
MOHATHSIMU MaTeMaTH4YECKOTrO
aHalu3a U Apyrux obnacren
BbICLIEH MaTeMaTHKH,
yCTaHaBJIMBATh
MEXIIPEIMETHYIO CBA3b.
Baaners: TEXHUKOH pelieHus
3aJ1a4; HaBBIKAMH Pa0OTEHI ¢
MaTeMaTHYECKOH
JIUTEPaTypOH.




4 CTpyKTypa U coiepKaHHue TUCHUILIUHBI

4.1 CTpyKTypa AMCUHUILIMHbBI

OO01mast TpyI0eMKOCTh IUCIUTUIMHBI COCTaBsAeT 13 3adeTHbIX eauHull (468 akaleMUIECKHIX YacoB).

Bun pabotet

TpynoeMKOoCTb,
aKaJICMUYECKUX YaCOB

1 cemectp

2 cemecTp

3 cemecTp

BCETO

Oo0uiasi Tpy10€MKOCTh

144

144

180

468

KonraktHasi pa6ora:

69,25

69,25

69,25

207,75

Jlexuuu (JI)

34

34

34

102

[Tpaxtuueckue 3ansarus (113)

34

34

34

102

Koncynperamuu

1

1

1

[IpomexyTouHas aTTecTanus (3a4eT, SK3aMeH)

0,25

0,25

0,25

0,75

CamocrosiTesibHast padoTa:

- 8bINOJIHEHUE UHOUBUOYATbHO2O MBOPUECKO20
saoanus (UT3);

- 8bINOJIHEHUE PACUEMHO-2PADULECKO20
saoanus (PI73);

- HanucaHnue pegepama (P);

- HanucaHue 3cce (),

- camonoo2omoska (npopabomka u
nosmopenue 1eKYUOHHO20 Mamepuaia u
mamepuana y4eOHUKo8 u y4eonvlx nocoouii;

- UzyueHue pazoenos Kypca 8 cucmeme
NEKMPOHHO20 0OVUeHUs,

- UzyueHue pazoenos Macco8o20 OMKpPbIMO20
OHNIAUH-KYPCa « »,

- 10020MOBKA K NPAKMUYECKUM 3AHAMUAM,

- 10020MOBKA K KONLOKSUYMAM,

- H0020MOBKA K PYOENCHOMY KOHMPOTIO U M.N.)

74,75

74,75

110,75

260,25

Buja uToroBoro KOHTpoJIA (3a4eT, IK3aMeH,
auddepeHIUPOBAHHBIN 3a4€T)

IK3aMCH

IK3aMCH

IK3aMCH

4 CTpyKTypa U coepKaHHue M CUUILTHHbI

4.1 CTtpykTypa IMCUMILINHBI

OO01ast TpyA0EeMKOCTh AUCHUIUIMHBI COCTaBsAeT 13 3aueTHBIX enuHull (468 akaeMUYECKHUX YacoB).

TpyaoeMKoCTb,
Bun paGotsr aKaJIeMHUYECKUX YacOB

1 cemectp 2 cemecTp 3 cemecTtp BCETO
Oo0masi Tpy10éMKOCTh 144 144 180 468
KonTakTHas pabdora: 69,25 69,25 69,25 207,75
Jlexrum (JI) 34 34 34 102
[TpakTnueckue 3anstus (I13) 34 34 34 102
KoHcynpTanmu 1 1 1 3
[TpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,25 0,75
CamocrosiTesibHas padora: 74,75 74,75 110,75 260,25

- 8BINONHEHUE PACYEMHO-2PAPULECKO20
saoanus (PI3);




TpyaoeMKocCTs,
Bun pabotet aKaJICMUYECKUX YaCOB
1 cemectp 2 cemecTp 3 cemectp BCETO
- camonooeomogka (npopabomxa u
noemopeHue J1eKYuoHHO20 Mamepuaia u
mMamepuana y4eOHUKo8 u y4eOHuIX nocooutl;
- UzyueHue pazoenos Kypca 8 cucmeme
9NEeKMPOHHO20 00YUEHUS,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,
- H0020MOBKA K KOJIOKGUYMAM,
- 10020MOBKA K PYOEHCHOMY KOHMPOIO)
Bux uTOroBoro KOHTpoOJIA (3a4eT, IK3aMeH, IK3aMeH IK3aMeH IK3aMeH
aupdepeHIUPOBAHHBIN 3a4€T)
Pazneqanl nucuuIuIinHbl, M3y4yaemblie B 1 cemectpe
KonnuectBo vacos
ayJIuTOpHAsI
Ne paznena | HaumenoBaHue pa3ienoB BHEayI.
BCETO pabota
pabora
J I3 |JIP
1 BBenenue B MaTeMaTHUECKUI aHAIIH3. 28 12 |4 - 12
2 [onsTre o GyHKIINM OAHON BElECTBEHHON mepeMeH- |33 10 |10 |- 13
Hol. [Ipenen 1 HeMpephIBHOCTH PYHKIIHH.
3 Juddepennumanbraoe ucuucienne GyHKIUA OTHOH mme- |52 6 14 |- 32
pEMEHHOM
4 [Mpumenenue cpencts auddepennmanpHoro ucuucie- |31 6 6 - 19
HUSA K UCCIIEIOBAHUIO (DYHKIHMH U TIOCTPOEHHUIO Tpadu-
KOB
Hroro: 144 34 |34 76
Pa3zjnennl iucuuiInHbI, H3y4aemble B 2 ceMecTpe
KonunuectBo wacos
ayAuTOpHAs
Ne paznena | HammeHnoBaHue pa3aenos BHEAYL.
BCETo pabora
pabota
J I3 |JIpP
5 IlepBooOpa3sHast pyHKIMHN U HEOpeIeIEHHbII HHTe- 50 12 |10 |- 28
rpai
6 Omnpenenensblii UHTErpai u ero npuwioxenus. Heco0- |38 10 |8 - 20
CTBEHHBIEC HHTETrPAJIbI
7 Huddepennuansroe ucuucnenne GyHKIUH MHOTHX 56 12 |16 |- 28
MepeMEHHBIX




KonuuectBo wacor
ayJTUTOpHASI
Ne pa3nena | HaumenoBanue pa3zaenos BHeay;]
BCEro pabora '
pabota
J 3 |JIp
Hroro: 144 34 |34 |- 76
Pasjiennbl qucuuninebl, H3yyaemblie B 3 cemecTpe
KonnuectBo uacos
ayJIUTOPHAsI
Ne pa3nena | HaumenoBanue pa3ienos BHeay1l
BCETO pabota '
pabota
JI n3 |Jp
8 KpatHble 1 KpUBOJIMHENHBIE HHTErPAJIb 14 |14 |-
9 Psanel 46 20 |20 |- 26
Hroro: 144 34 |34 |- 76
Bcero: 468 102 |102 |- 264

4.2 Coneprxxanme pa3iejioB IMCUUNINHBI
1 BBenenue B MaTeMaTHYeCKHI aHAIH3

[Ipeamer u meTon MateMatnueckoro anannsza. OCHOBHbIE MaTeMaTHYECKHe CUMBOJIBI. MHOXkecTBa. Onepa-
MU C MHOKecTBaMH. TouHasi BEpXHsS U TOYHAsl HUKHSS TpaHU MHOKecTB. UucioBble MHOKecTBa. Bere-
CTBEHHBIE YHCIIa KAK MHOYKECTBO OECKOHEUHBIX JECSITUUHBIX ApoOeil. CueTHble MHOXKECTBA U MHOXECTBa
MOIIIHOCTH KOHTHHYYM. CBOMCTBa BeEUIECTBEHHBIX uHcel. YucioBble nocnenoarensHoctu. [lpenen
YUCIIOBOM mocienoBarenbHocTu. Kputepuii Komm. OcHOBHBIE TeOpeMBbl 0 Tipeaenax. Teopema o0 apudme-
TUYECKUX CBOMCTBAX MPEIEIIOB.

2 IlonsTne 0 pyHKUMHU OXHON BeliecTBeHHOU nepeMeHHoi. Ilpenen u HenpepbIBHOCTH QyHKIMH.

[Tonstue o pynkuuu. O6nacts onpeaeneHus pynkunu. OcHOBHBIE dNieMeHTapHble GyHKIuu. [Ipenen
(GyHKIMH B TOYKE U Ha OeCKOHEYHOCTU. beckoHeuHo Malibie U OeckoHeuHO Oombime GyHkimu. CBoiicTBa
npenena pynkuuu. OgHOCTOpOHHME TIpenenbl. [lepBoIit 1 BTOpoi «3aMeuaTenbHbIe» mpeenbl. Henpepbis-
HOCTh PyHKIIMHU B TOuke. JIokambHbIE CBOIICTBA HEMIPEPHIBHBIX PYHKIKNA. HenmpephIBHOCTE 11€MEHTApHBIX
¢byHkmi. OTHOCTOPOHHSS HEMPEPBHIBHOCTh. TOUKH pa3phiBa, UX kinaccudukaius. CBoicTBa QyHKIIMIA, He-
MIPEPHIBHBIX HA OTPE3KE.

3 TuddepenunanbHoe HCHUCIeHHE PyHKIMIA OHON NTepeMEeHHOI.

[Tonsarue npousBoaHoi. I'eomerpudeckuit cmbici npou3BogHOU. [lonsTne nudpdepenunpyemocta GyHk-
uuu.  HenpepbsiBHOCTB mddeperunpyemoit ¢bynkuuu.  Ilonarme — nuddepennmana. dud-
(bepeHIpoBaHKE CIIOKHON U 00paTHOH pyHKIMK. MHBapuaHTHOCTH (hopMBbl IepBoro auddepeHnnana.
I'eomerpuueckuii  cmbicn auddepennuana. [lpuOnukeHHble  BBIYUCICHHS NpPU IMOMOIIM  MeEp-
Boro nud¢epenuana. [IponzBoaHas CyMMbl, pa3HOCTH, TPOU3BECHUS U yacTHOTO. [Ipon3BoiHbIE TIPO-
CTeHIIMX 31eMeHTapHbIX QyHkmid. Jlorapudmudeckoe nuddepenuuponanue. ITpoussoausie u qudde-
peHLMaNbI BRICIINX MOpsaKoB. HemHBapuanTHOCTH BTOporo auddepenunana. dopmyna JleitOHuma.



Teopema depma o Hyne npousBoaHoil. Teopemsl Posus, Jlarpanska, Kowmu. IlpaBuno bepnymnu - Jlonura-
ns1. IuddepennmpoBanue GyHKINHU, 3aqaHHON TapaMmeTpruecku. @opmyna Tenopa ¢ 0OCTaTOYHBIM 4ile-
HOM B opme Jlarpanxa u B popme [Teano. @opmyna MaknopeHa. Pa3znokeHrne HEKOTOPBIX 3JIEMEHTAPHBIX
¢bynkuuii. [Ipumeps! npunoxenuit popmyasl MakiopeHa.

4 Ilpumenenue cpeacTs HMpdepeHIHATBLHOI0 HCYNCICHUS K HCCJIeJ0BAHNI0 QYHKIMH H IIOCTPOCHHIO
rpagukos

OkctpemyMbl pyHKIHH. HeobxommMoe 1 T0OCTaTOYHOE YCIIOBUS dKCTpeMyMa. /[Ba mpaBmiia OTHICKAHUS TO-
4eK IKcTpeMyMa. Breimykinocts rpaduka ¢pyakun. Touku meperunba. HeoOxoauMoe 1 TOCTaTOYHBIC YCIOBUS
ToYeK nepernda. AcuMntoTsl rpaduka Gpyakmun. OOmas cxema wuccienoBaHus Trpaduka (yHKIUH.

5 IlepBooOpa3Hasi pyHKUMHU U HeoNpedeJIeHHbII HHTErpaJ.

[lonatue  mnepBooOpa3HON  (QYHKIIUU Y HEOIPEJIETIEHHOTO unterpania. (OCHOBHBIE  CBOWCTBa
HEOIIPEAEIIEHHOTO uHTerpana. Tabmuna OCHOBHBIX HEOIIPEIEIEHHBIX WHTErPAJIOB.
WNHuTerpupoBanne METo0OM  BBEAEHUS NOJA 3HAK AUQQepeHnnana. WNHTterpupoBanue  MeTOA0OM
3aMeHbl nepeMeHHOM. MHTerpupoBaHue «I10 4acTsAM». Pa3ziokeHue mpaBUIBHON pallMOHAIBLHOUM Ipodu B
CyMMY MpOoCTeHIuX apobeit. MuTerpupyeMocTs panvoHadbHON JpoO0M B DIIEMEHTApHBIX (YHKIUSX.
WNHuTerpupyeMocTb B 3JIEMEHTapHBIX (PYHKIHMSAX HEKOTOPBIX TPUTOHOMETPUUECKUX U HMPPALMOHAIBHBIX
BBIPAKEHUII.

6 OmnpenejeHHBI HHTErpaa u ero npuJoxenus. HecoocTBeHHbIe HHTETPAIbI.

Wnrerpanbusie cymmbl Pumana. Cymmsl [lapOy. OnpeneneHHbId HHTErpai Kak Mpeei HHTErpabHbIX CYMM.
Orpanu4yeHHOCTh uHTerpupyemMoir mno Pumany ¢yaknun. Hekotopble Kiacchl HHTErpUpPYEMBIX
¢dbynaknumii. CBOMCTBA onpeie]IeCHHOTO HHTErpaja. TeopeMbl 0 cpeHeM 3HaueHUH. MHTerpan ¢ nepeMeHHbIM
BepxHUM TipenenioM. Ero HempepwsiBHOCTH M auddepennupyemocts.  Dopmyna Herorona-Jleibnuma.
3aMeHa mepeMeHHON B OmpeaenéHHOM MHTerpaie. HecoOCTBeHHbIE MHTErpalibl TIEPBOTO M BTOPOTO PO/Ia.
CxoauMocTh HECOOCTBEHHBIX MHTETPAJIoB. JlocTaTOYHbIE MpPU3HAKKM HMX CXOJUMOCTH. AOCONIOTHas U
YCIIOBHAsE  CXOJAMMOCTh  HecoOCTBeHHOro  wuHrerpanga. I[loHsTue o  TJaBHOM — 3HAYEHUU
HecoOCTBeHHOTO MHTerpana. [lnomans miockot  ¢urypel. [lnomane KpUBONMMHEHHONW Tpamenuu u
KpUBOJMHENWHOTO cektopa. [Ipumepsl Beruncnenus miomaaed. O0beM Tena. Beiuucienue oobema Tena
BpaieHus, npumepsl.  nuna gyru kpuBod. IloHsTHe cnpsiMiiieMoil KpuBOW. BbluucieHue JIMHBI
Oyrd KpuBoil. Bpluucienue miomaaun OOKOBOM TMOBEPXHOCTH Tena BpaiueHus. HecoOcTBeHHbIE
UHTerpaibl neporo poxaa. [Ipusnak cpaBuenus. HecoOcTBeHHBIE HHTETpaIbl BTOPOTO POJa.

7 InddepenunanbHoe ncuuciaenne GyHKIMHA MHOTHX IepeMeHHbIX

MHo3xecTBa m-MEpHOTO €BKJIMI0BA MPOCTpaHCTBa. PaccTosHue Mex 1y Toukamu. OKpecTHOCTh

toukn.  IlocnmenoBarenpHOoCcTh  TOYeK.  CXOAMMOCTh  TIOCHENOBATENLHOCTH.  Teopema O
MOKOOPAMHATHON cxonumocTu. CBOWCTBA OTPaHHYEHHOW MOCIENOBATENbHOCTH TOYeK. [loBTOpHBIE
npenensl. HempepslBHOCTh GyHKIMU — Mm-TIepeMeHHbIX. OCHOBHBIC CBOMCTBA HEMPEPBIBHBIX  (PYHKIIUN
HECKOJIbKUX nepeMeHHbIX. YacTHbIE TNPOM3BOJHBbIE (YHKIUH HECKOJIBKUX TEPEMCHHBIX.
HuddepenunupyeMocTh (YHKIIMH HECKOJBbKUX TNepeMeHHBIX. HemnpepbiBHOCTh auddepeHunpyeMoit
¢byakun.  CylllecTBOBaHHWE YacTHBIX MPOM3BOAHBIX Yy auddepeniupyemoit pynkimu. Jloctatounsbie
ycnoBusi  auddepenuupyemoct.  uddepenunan QyHKIMM ~ HECKOJIBKUX  mepeMeHHbIX. Ero

reomeTpudeckuii  cmbici. Juddepennupoanue ciokHOW  (hyHKUMU. VIHBapuaHTHOCTH (OPMBI
neporo au¢¢epennuana. IlpousBoanas mno HampaBneHuto. ['paauent. YacTHble NPOU3BOAHBIE
BBICILIUX HOPSAKOB. Juddepenumanst BBICIIMX  MOPSAKOB. X  HEMHBapMAHTHOCT.

Muemonunueckas ¢opmyna guddepennuana. dopmyna Teiopa ¢ ocTaTOUYHBIM WIEHOM B (opme
Jlarpanxa u B popme Ileano. JlokanbHelil 3KkcTpeMyM (YHKIMH m-riepeMeHHbIX. HeoOxommmoe yciaoBue
skcTpemyma. llonstme o  kBajpaTuuHbIX  (opmax. JlocraTouyHOEe ~ YCIOBHE  JIOKAIBHOTO
JKCTpeMyMma ¢bynkuun m nepeMeHHbIX.  [lonstue HesBHOW ¢yHKiuu.  CyllecTBOBaHUE U
middepeHInpyeMOCTh HESIBHO 3a/1aHHON (DYHKITUH.



8 KpaTHble M KPHBOJIMHeHHbIe MHTETPajbl

JIBoriHOM uHTEerpai. I'eomerpudeckass MHTEPIPETALMd U OCHOBHBIE CBOMCTBA ABOMHOIO MHTErpana. Bbl-
YUCJICHUE JBOMHOTIO MHTErpajia MyTéM CBEICHHS €ro K JABYKPAaTHOMY MHTErpany. TpOWHOW HMHTErpall.
@uU3NYEeCKUIl CMBICII TPOMHOIO MHTErpaja. 3aMeHa NEPEMEHHBIX B KpaTHbIX MHTerpaiax. IlpuMeHenue
KpaTHBIX UHTErpajoB. KpuBosmHeiiHble uHTErpaiisl 1-ro u 2-ro poaa. @opmyna I'puna. YcioBus He3aBu-
CUMOCTH KPUBOJIMHEHMHOIO MHTETpasia OT IIyTH UHTErPUPOBAHUSL.

9 Paakl.

[lonsitue uucnoBoro psaa. Cymma pspa. MccnemoBaHune — CXOOUMOCTH — psja, 00Opa30BaHHOIO
reoMerpuueckoi mporpeccueil. CpoiictBa cxomsmuxcs psaoB. Kpurepuit Komwm cxomumoctu
psana. HeoOxoamMmoe ycioBUE CXOIUMOCTH psfga.  Psnpl ¢ HeoTpULATeNbHBIMU WieHaMu. [Ipu3Haku
cpaBHeHus. [Ipusznaku J{anambepa u Komu. Muterpanbubiil npusHak Makinopena-Komu. AGCOIIOTHO U
YCIIOBHO CXOJsIIMecs psiibl. TeopeMbl O MEPECTaHOBKE UYJIEHOB YCIOBHO U aOCOIIOTHO CXOMSALIUXCS
psanoB. 3Hakouepenytommecs psiabl. [lpusnak JlenOnuna. Ilpenen mocneaoBaTenbHOCTH KOMITJIEKCHBIX
guces. YucaoBble psabl ¢ KOMIIEKCHBIMU uieHamMu. HeoOxoaumoe n 10CTaTouHOe YCIOBHE CXOIUMOCTH
pAIOB C KOMIUIEKCHbIMM wieHamu.  lloHarue @yHkunoHanbHOro pgaga. O6nacte (IIOTOYEUHON)
cxoguMmoctu. PaBHoMepHasa cxoaumocts. [Ipm3nak  Beiepmrpacca PaBHOMEPHOM  CXOJUMOCTH.
CaoiicTBa PaBHOMEPHO CXOISIIHNXCS PSAIOB: HENPEPBIBHOCTb CYMMBI, IOYJIECHHOE
g depeHurpoBaHme, NMoWieHHOe MHTerpupoBanue. CreneHHsle psabl. Teopema Abens. Ob6nactb
CXOJMMOCTH CTENEHHOTO psiia. CBONCTBA CTENEHHBIX pAIOB. Pa3noxeHne QyHKUUN B CTETIEHHBIE PSAIbI.
DneMeHTapHbIe MPeICTaBICHUS 0 PYHKIUAX KOMIUIEKCHON nepeMenHoil. @opmynel  Ditnepa. Teopema
Beiliepmitpacca 0 paBHOMEpHOM  TNPUONMKEHMM  HENPEPhIBHOM  (DYHKIMM MHOTOYJICHAMH.
OpTOHOPMUPOBaHHBIE cucteMbl u obmme psaasl  Dypbe. TpuroHomerpuueckas — cHCTEMA.
Tpuronomerpuueckue psapl Pypse. Teopema [dupuxie. I[lpocteiiiee ycioBUE paBHOMEPHOU
CXOJMMOCTH U MOWJIeHHOTo auddepeHupoBanusi  TpUrOHOMeTpuueckoro psjga Dypse.

4.3 IlpakTHyecKue 3aHATHUSA (CEMHUHAPHI)

Kon-Bo 4a-
No zanarus | Ne paznena | Tema
COB
1 1 MHokecTBa U JEUCTBUS HaJ HUMH. YHCIOBBIE TOCIEN0BATEIBHOCTH. 2
2 1 [Ipenen mocnemoBaTensHOCTH. AprMETHIECKHE CBOHCTBA IPEIEIOB. 2
BbeckoHneuHo Masble 1 OECKOHEYHO OOMbIINE OCTIEI0BATEIEHOCTH.
[Ipenen oTHOMmIEHUS ABYX OECKOHEYHO OOINBIINX U ABYX OECKOHEYHO Ma-
JBIX.
3 2 QOYHKINN OJHOHN BENMIeCTBEHHOH nepeMeHHoi. O0iacTh onpeneeHus 2
dbysaxun. YétHOCTh M HeueTHOCTh GyHKImH. O0paTHas QyHKITHS.
4 2 [Ipenen pynkmuu. Packpeitne HeonpeneneHHocTel «0/0», «oofooy. [lep- |2
BBIM «3aMEYaTeNbHbII Npened.
5 2 PackpeiTrHe HEONPERETEHHOCTEN BHIA «00-00» U «(X 00y, 2
6 2 Bropoii «3amedaTenbHbII peen. 2
7 2 HenpepriBrocTs Qynxumnn. Knaccuduranus touek paspeiBa. Henpepbis- |2
HOCTh (PYHKIIMM Ha MHOXKECTBE.
8 3 Tabnmuunoe auddepennuposanue. [IpaBuna quddepeHurpoBanmsL. 2
9 3 [IpousBoaHbIE CIIOKHBIX QYHKIMH. 2
10 3 [IpousBoanblie GyHKLINH, 3aJaHHBIX TAPAMETPHUECKH. 2
11 3 [IpousBoaHbIie HEABHO 3a1aHHBIX (GyHKUUHA. Jlorapupmuyeckoe qudde- |2




Komn-Bo 4ua-

No zanstus |Ne paznena |Tema
COB

pEHLUpPOBaHHE.

12 3 Huddepennman pynkauu. Ero npumeHenue B npuOIMKEHHBIX BRIUHCTE- |2
HUSIX.

13 3 I'eomerpuueckuit cmpich mpousBogHON. KacaTensHas u HopMab K mioc- |2
KOW KPHBOM, 3aJaHHON Pa3IMYHBIMKU CIIOCOOAMHU.

14 3 PackpsiTre HEonpeneneHHOCTeN ¢ MOMOIIBI0 NpaBuia bepaysim- 2
Jlonuranns.

15 4 OkcTpeMyMmbl GyHKIUH. [IBa IpaBUIia OTHICKAHHS TOYKH SKCTPEMyMa 2

16 4 Touku nepernda rpaduka U MPaBUIIO UX HAXOXKICHUS 2

17 4 AcumnToTsl Tpaduka ¢pynkiun. [lonHoe nccnenoBanne GyHKIUU U Mo~ |2
cTpoenue e€ rpaduka

18 5 Tabnmanoe naTerpupoBanne. IHTErpupoBanne myTéM BHECEHHS YaCTH 2
MOBIHTEIPAIBHOTO BRIpasKEHUs 110 3HaK auddepeHirana.

19 5 Merton 3aMeHBI IEPEeMEHHON B HEOTIPEISIICHHOM HHTErpaie. @opmyna 2
WHTETPUPOBAHUS (IO YACTSIM.

20 5 HuTerpupoBanue IpoOHO-pallMOHANBHBIX (YHKITHHA. 2

21 5 WuTerpupoBanue GyHKINH, coMepXKalnuX TPUTOHOMETpHUIecKre hyHK- 2
LUY.
22 5 HHTerprpoBaHye HEKOTOPHIX HPPAI[HOHATBHOCTEH. 2
23 6 ®opmyna Herotona-JleliGauia. MeTox 3aMeHbI IepeMEeHHON B ompene- |2
JIEeHHOM HMHTerpaiue. HTerpupoBaHue «I10 4acTsamy».
24,25 6 Brruucnenue mioniasei, 00bEMOB, JATHH JYT. 4
26 6 HecoOcTBeHHbBIC HHTErPaIbI 2
27 7 [onsTre o GyHKIINM HECKONBKHUX TIepeMeHHbIX. [Ipenen u HerpepsIB- 2
HOCTh (PYHKIIMH IBYX IepeMEHHbIX. YacTHbIE IPOU3BOIHBIE IEPBOTO I10-
psaka.

28, 29 7 Huddepenuupyemocts QpyHKINN ABYX epeMeHHbIX. [ eomerpudeckuit 4
CMBICII. YpaBHEHHE KacaTellbHON IJIOCKOCTH M HOPMAJIH K TOBEPXHOCTH.
IIpousBonHas no HampaBiIeHUIO. ['paaueHT.

30 7 [IponsBoaHas ciioXHON QyHKIIMHM HECKONBKUX NepeMeHHbIX. [lonHast u 2
yacTHas IPOM3BOJHASL.

31 7 YacTtHble MPON3BOIHEIE HEBHO 33/IaHHON (DYHKITHH. 2

32 7 [onuerit muddepennuman u ero npuMeHeHNe B NPUOIIKEHHBIX BBIYUCIIE- |2
HUSIX.

33 7 [IpousBoanbie n nuddepeHnanbl BHICIIUX MOPSAKOB. 2

34 7 OkcTpeMyM QYHKIMH HECKOIBKUX MepeMeHHbIX. Hanbonpiee n 2
HanMEHbIlIee 3HaYeHue (QYHKIMU B 3aMKHYTOH 001acTH.

35 8 [ToBTOpHBIE HHTErpaNbl. Beruncienne ABOHHOrO MHTETpasia MyTéM cBele- |2




Komn-Bo 4ua-

Neo zansatus |Ne paznena | Tema
COB
HUS €r0 K TIOBTOPHOMY.
36 8 Br10op mopsiaka HHTErpUPOBAHUS B IBOMHOM UHTErpaJIe. 2
37 8 3aMeHa epeMEeHHBIX B KPAaTHBIX HHTErpatax 2
38 8 [IpumMeHneHue KpaTHBIX HHTETPAJIOB. 2
39 8 Brruncnenrne KpuBOIMHEWHBIX HHTETPAJIOB IIEPBOIO U BTOPOT'O poja. 2
40 8 ®dopmyna ['puna. 2
41 8 [IpumeHeHue KpUBOIMHEHHBIX UHTETrPaJIoB.
42 9 Yucnossle psaabl. HeoOxoaumoe yciaoBre CXOaUuMOCTH psiia. P reomer- |2
pudeckolt mporpeccuu. OG0OMIEHHBINH TAPMOHUYESCKUH PSI.

43 9 JocraTo4Hble IPU3HAKK CXOAMMOCTH 3HAKOIOJIOKUTEIBHBIX PSIOB. 2
44 9 AOCOIOTHO ¥ YCIIOBHO cxoasuecs psabl. [Ipusnak Jlefionuma. [pu- 2
OnmmKEHHOE BRIYHCIIEHNE CYMMBI psiia JleiOHma.

45 9 OYHKITMOHABHBIN psix. O0acTh CXOAUMOCTH (PYHKIIMOHATBHOTO psiga. |2

Cremnennoit psin. UHTepBai v paanyc ero CXOAUMOCTH.
46 9 ®dopmymna Teiinopa. Psaapr Teiiaopa u MaknopeHa. 2
Pasnoxenue B cTeNeHHBIC PAJIbl BRXKHEHITNX dJIEMEHTAPHBIX (QYHKITUH.
47 9 [IpuMeHeHUE CBOWCTB CTENEHHBIX PSIOB JUISI Pa3liokKeHUsT QYHKIUH B 2
PSLIIBL
48 9 [IpuMeHeHne CBOMCTB CTEIEHHOIO psijia il HaXOXKICHHS €0 CYMMBI. 2
49 9 [IpuMeHeHue CTENEHHBIX PAAOB B IPUOIMKEHHBIX BEIYUCIICHHIX. 2
50, 51 9 Tpuronomerpuueckue psaapl. Psasr @ypre. PaznoxeHne KycouHo- 4

HENpephIBHBIX Ha oTpe3ke pyHKIui B pan Oypbe. Paznokenne GpyHKumii
B psig Dyphe 1o cHHycaM U 10 KOCHHYCaM.

5 YuyeOHO-MeTOAMYEeCKOe o0ecIeueHrue TUCHUIIINHBI

5.1 OcHoBHas JIUTEpPaTYpa

1. Kynpsiues, JI. JI. Kpatkuii kypc Maremarnyeckoro ananusa: yaeOHuk: B 2 tomax / JI. 1. Kympsiees. — 3-e uzn., me-
pepab. — Mocksa: @usmartimt, 2009. — Tom 1. Juddepennmansnoe u HHTErpaIbHOE UCUUCIIEHUS (PYHKIIUN OTHOM ITe-

pemenHoi. Psnpl. —400 c. — Pexxum noctyna: mo noamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=82814 — ISBN 978-5-9221-0184-4. — TekcT: 37eKTPOHHBIN.

2. Kynpssues, JI. 1. KpaTkwuii kypc MmaTeMaTndeckoro aHanmsa: yaeoHuk: B 2 Tomax / JI. JI. KyapsBsues. — 3-e us.,

niepepad. — MockBa: ®usmatiut, 2010. — Tom 2. JluddepennuanpHoe 1 MHTErPATEHOE UCUUCISHUS (YHKITNA MHOTUX

nepeMeHHbIX. 'apMoHnueckui ananusz. — 425 c. — Pexxum octyna: mo noamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=82818 — ISBN 978-5-9221-0185-1. — TekcT: 3JIEKTPOHHBIN.

3. COopHHUK 33124 110 MAaTEMaTHIECKOMY aHaIM3Yy: yueOHoe mocooue: B 3 Tomax: [16+] / JI. 1. KynpsiBues,
A. JI. Kyracos, B. 1. Yexnos, M. U. llabynun. — 2-¢ u3z., nepepad. u por. — Mocksa: ®usmartnut, 2010. — Tom 1.
[penen. HenpepeisHocTs. Juddepennmpyemocts. — 496 c. — Pexxum octyma: mo moamnucke. —

URL: https://biblioclub.ru/index.php?page=book&id=83187 — ISBN 978-5-9221-0306-0. — ISBN 978-5-9221-0305-3.

— Tekcr: aneKTpOHHBII.
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4. COopHUK 3aJ1a4 IO MAaTEeMAaTUYECKOMY aHanu3y: yuyeOnuk: B 3 Tomax: [16+] / JI. JI. Kynpssues, A. 1. Kyracos,

B. U. Yexnor, M. W. [llabynun. — 2-¢ u3a., nepepad. u gon. — Mocksa: @usmariur, 2009. — Tom 2. MHTerpasst. Ps-
ael. — 503 ¢. — Pexxum pocryma: mo moamucke. — URL: https:/biblioclub.ru/index.php?page=book&id=82820 — ISBN
978-5-9221-0307-7. — TekcT: 2MeKTPOHHBIH.

5. COopHUK 33724 110 MAaTEMaTHYECKOMY aHaIM3y: yueOHoe mocooue: B 3 Tomax: [16+] / JI. 1. KynpsiBues,

. H. lyoakun, B. W. Uexnos, M. W. lllabynun. — 2-¢ uzn., nepepad. u gon. — Mocksa: @usmariut, 2003. — Tom 3.
OyHKINN HECKONBKUX MepeMeHHbIX. — 469 ¢. — PexxuM gocTymna: o moJmnucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=83191 — ISBN 5-9221-0308-3. — TekcT: 371eKTpOHHBIH.

5.2 JlonoaHuTeLHAS JIMTEPATypa

1. I'ycak, A. A. OCHOBBHI BBICIICH MaTEeMaTUKHU: TTOCOOME JUIsl CTYICHTOB BY30B: yueOHOe ocodue: [16+] /
A. A. T'ycak, E. A. bpuunkoBa. — Munck: TerpaCucremc, 2012. — 205 c.: ui. — Pexxum mocrtymna: mo mojamnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=111939 — Bbubmwnorp.: c. 198. — ISBN 978-985-536-274-7. —

TekcT: AIEeKTPOHHBIH.

2. 3anopoxertt, I'. M. PykoBoJICTBO K peleHunto 3aa4 mo MateMaTiuueckomy aHanuzy / [, W. 3anopoxen. — 4-e uzj. —
Mocksa: Brici. mkona, 1966. — 461 c. — Pexxum gocTyna: mo moamucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=220907 — ISBN 978-5-4458-4776-2. — TekcT: 37eKTPOHHBII.

3. 3ybosa, U. K. OcHOBBI MaTeMaTHYeCKOT0 aHanm3a (Moayb "Beenenne B Mmaremaruueckuii ananus") [Teker]: ca-
moyuutenb / M. K. 3yboa, O. B. Ocrpas, A. H. [laBnenko; M-Bo obpazoBanus u Hayku Poc. deneparuu, @enep. roc.
OroKeT. 00pa3oBat. yupexjaeHue Beicil. mpod. oopazoBanus "OpenoOypr. roc. yH-1". - OpenoOypr: HuxOc, 2011. -
151 c.: un. - bubnmorp.: ¢. 150-151. - ISBN 978-5-4417-0009-2.

3. 3y6oga, 1. K. OcHOBBI MaTeMaTHUECKOro aHaau3a (Moayib «AuddepeHiinaibHoe HCUUCIeHne GYHKIUNE OTHON
nepemenHoi») [Tekcr]: camoyuutens / M.K. 3y6osa, O.B. Ocrpas, I1.H. I1aBnenko; M-Bo oOpa3oBanus u Hayku Poc.
®denepanuu, Geaep. roc. OromKeT. 00pPa30BaT. yUpeKISHHE BBICIIL Pod). oOpa3zoBaHus "OpeHOYpPr. roc. YH-T». -
Openoypr: TOY OI'Y. — 2011. — 136 c.

4. 3ybora, U. K. OcHOBBI MaTeMaTHIECKOTO aHaIM3a (MOIYJIb "D YHKITUN HECKOJIBKHUX MTEPEMEHHBIX") [DIIEKTPOHHBII
pecypc]: camoyuuntens / U. K. 3y6oBa u [ap.]; M-Bo o6pa3oBanus 1 Hayku Poc. denepanuu, ['oc. 00paszoBart. yupe-
*KIeHue BbICII. Ipod. oOpazoBanus "OpeHOypr. roc. yH-1". - DiekTpoH. Tekcrobie maH. (1 daitr: Kb). - Openbypr:
oy OI'VY, 2011. -Adobe Acrobat Reader 5.0 http://artlib.osu.ru/web/books/metod all/2838 20110928.pdf

5. 3y6oBa, N.K. OcHoBBI MaTeMaTH4ecKkoro ananu3a (Moxyns "Heonpenenennsrii maTerpan’) [DIeKTpOHHBINA pe-
cypc] : yaebHoe mocobue st 00ydJaronuxcst o 00pa3oBaTENbHON MPOrpaMMe BRICIIET0 00pa30BaHU 110 HATIPaBIIe-
Huto oaroroBku 02.03.02 dyngamenTanbHas nHPopMaTrka U nHGopMmanronnbie Texnonoruu / [U. K. 3yboBa u ap.];
M-Bo obpa3zoBanms u Hayku Poc. @eneparnu, dexep. roc. Or0mKeT. 00pa3oBaT. YUPEKISHHE BBICII. 00pa30BaHMUs
"OpeHOypr. Toc. yH-T". - DneKTpoH. TekcToBbie AaH. (1 daiin: 1.74 M6). - Operbypr: OI'Y, 2017. - 119 c. - 3arm. ¢
TUT. 3KkpaHa. - Adobe Acrobat Reader 6.0. - Pexxum moctyma:

http://artlib.osu.ru/web/books/metod_all/36925 20170601.pdf

6. 3yooBa, I.K. OcHOBBI MaTeMaTH4ecKoro anaimusa (Momyns "OmnpeneneH bl HHTerpal 1 HeCOOCTBEHHBIE HHTErpa-
me1") [DneKTpoHHEIH pecypce] : yaeOHoe mocodue it 00yJaronmxcs 10 00pa30BaTebHOM MPOrpaMMe BBICIIETro o0pa-
30BaHUs 10 HanpasieHnto noarorosku 02.03.02 dynpaMeHTanbHAs HTHPOPMATHKA U HHPOPMAITHOHHBIE TEXHOIOTUH /
[U. K. 3yboBa u np.]; M-Bo obpa3oBanus u Hayku Poc. @enepaunu, denep. roc. O101keT. 00pa3oBat. yupexaeHue
BbIcl. o0pasoBanus "OpeHOypr. roc. yH-T". - DieKTpoH. TekcToBble AaH. (1 daiin: 1.75 M6). - Opendypr : OI'Y,
2017. - 129 c. - 3aru. ¢ Tut. 9kpana. - Adobe Acrobat Reader 7.0. - Pexxum gocrymna:
http://artlib.osu.ru/web/books/metod all/36924_20170601.pdf

7. Ky3nenos, JI. A. Co0pHUK 3a/1aHMii 110 BhICIIEN MaTeMaTHKe. Tunosbsle pacueTsl [ Tekcr] : yue6. mocobue
/ JI. A. Ky3unenos .- 8-e uzn., crep. - CIIO. : Jlanb, 2006. - 240 ¢ - ISBN 5-8114-0574-X.

8. [lacryxos, /1. U. MnTerpanbpHoe ncuncaenne QyHKIUH OTHOM MepeMeHHON (HeonpeaeaeHHbI HHTerpai): yueOHoe
nocobue / JI. U. Iacryxos, H. B. Kynuur; OpeHOyprckuii rocyqapcTBeHHbIH yHUBepcuTeT. — Openoypr: Openoypr-
CKUH rocyfapcTBeHHbIN yHuBepcuter, 2017. — 101 c. — Pexxum noctyna: mo nognucke. —
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URL: https://biblioclub.ru/index.php?page=book&id=481802 — bubmmorp.: c. 86. — ISBN 978-5-7410-1783-8. —
Tekcr: 31MeKTpOHHBIM.
5.3 llepuoauyeckue U3TaHUsA

He pekomennyrorcs
5.4 UnTepHeT-pecypchl

www.exponenta.ru — Internet-kiace mo Beiciiell MaTeMaTuke: Bes MmaTeMaTnka, OT IPEAeoB U IPOM3BOIHBIX J0
METOJIOB ONTHMHM3AIIMY, YPABHCHUH MAaTEMaTUICCKON (PU3UKU U MPOBEPKH CTATUCTUUCCKUX THIIOTE3 B CPENIC CaMBIX
MOMYJISIPHBIX MATEMATUYECKUX ITAKETOB.

https://moodle.osu.ru/course/index.php?categoryid=88 - MaremaTuyeckuii ananmu3 (OB) — 3JeKTPOHHBI Kypc B CH-
creme Moodle 3y6ooit 1.K.;

https://www.lektorium.tv/course/30986# - MatemaTrueckuii ananus — nekuuu @. IlerpoBa, MaTemaTrueckas gabopa-
topus umenu [1.JI. YebpImiena;

http://egworld.ipmnet.ru/ru/library/mathematics.htm - yue6no-o6pasoBarenbhas (huznko-mMmaTeMaTHyeckas OHOIHOTE-
Ka;

http://www.wolframalpha.com/ - caiit, riae MOKHO TIPOBEPHUTH PEIIEHHE OTPOMHOI0 KOJUYECTBA 33 1a.

5.5 IlporpammHoe obecnievyeHue, npoeccHoHaIbLHbIE 0a3bl JAHHBIX U HH(POPMAIHOHHBbIE CIIPABO Y-
HbI€ CUCTEMbI

IMaker opucuex mpunoxenuit LibreOffice (https://ru.libreoffice.org/)

Be6-0paysep Suaexc https://yandex.ru/.

'APAHT IInardopma F1 [DnekrpoHHBIN pecypc]: cripaBodHO-TIpaBoBasi cucrtema. / Pazpadorunk OO0 HIIIT «I"A-
PAHT-Cepsucy», 119992, Mocksa, Bopoosessl ropsr, MI'Y, [1990-2024]. Pexxum mocrtyma: http://garant.net.osu.ru

KoncynbrantlLiroc [DaeKTpOHHBIN pecypc]: SIEKTPOHHOE EPHOIHUECKOe H3IaHHEe CITPaBOYHAs IPaBOBasi CUCTEMA. /
Paspaborunk 3A0 «Koucymasrant Imocy, [1992-2023]. — Pexxum qocryma k cucreme B cetd OI'Y [1st yCTaHOBKH
cuctembl: \\fileserver1\ICONSUL T\cons.exe

http://edu.garant.ru/garant/study/ - Uurepuer-sepcust TAPAHT-O6pa3zosanue, Cucrema TAPAHT s cTymeHTOB,
acMUPaHTOB U MpernoaBaTenen

6 MaTepuajibHO-TeXHUYeCKOe obecneyeHmne JUCIUNINHBI

YuebHbIe AyJUTOPUHN UIA IIPOBECACHU A 3aHATHUN JIEKITHOHHOTO THIla, CCMUHApPCKOI'o THIIa, JJId IPOBEACHHUA I'PYIIIOBBIX
1 MTHOAUBUAYAJIbHBIX KOHCyanaHHﬁ, TEKYIIETr0 KOHTPOJIA U HpOMCH(YTOqHOﬁ aTTCCTalnuu.

AyauTOpuN OCHAIIEHBI KOMITIEKTAaMH YYEHUYECKOW MeOeIH, TEXHUIECKUMH CPEICTBAMH O0YUEHHS, CITY>KaIlUMH JIIS
MpeaCTaBIIeHus] yaeOHOH NH(OpMAIH OOJIBIIION ayTUTOPHH.

[Tomemenre A1t CaMOCTOATENBHOM paOOTHI 00YUAIOIIMXCST OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOMH, MTOAKITIOUYEHHON K
ceru "MHTepHET", 1 00ECIIeYeHnEM JOCTYIIa B AIEKTPOHHYIO HH(POpPMaMOHHO-00pazoBaTensHy0 cpeny OI'Y.

K paGoueii nporpamme npuiararoTcs:
@DoHJ1 OLIEHOYHBIX CPEICTB ISl IPOBEACHUS IPOMEKYTOYHOM aTTeCTalNK 00yYaloMUXCs O AUCLUIUIMHE;

Mer OAUYCCKHUC YKa3daHUA JIA o6yqa}01m/1xcx IO OCBOCHUIO JUCIHITIIMHBI.


https://biblioclub.ru/index.php?page=book&id=481802
http://www.exponenta.ru/
https://moodle.osu.ru/course/index.php?categoryid=88
https://www.lektorium.tv/course/30986
http://eqworld.ipmnet.ru/ru/library/mathematics.htm
http://www.wolframalpha.com/
https://yandex.ru/
file://///fileserver1/!CONSULT/cons.exe
http://edu.garant.ru/garant/study/

