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1. HEJb OCBOEHUSA JUCHUIIJIMHBI (MOAYJISI) — dopMupoBaHue cucTeMaTU3UPOBAHHBIX 3HAHUHA B
o0JacTi MaTeMaTH4eCKOTO aHajn3a, HEeOOXOIMMBIX Ui W3yYeHUS OCHOBHBIX MHCUWIUIMH, HPUMEHSIOIINX
METOJIbI MaTEMaTHYECKOT0 aHaJiu3a; Pa3BUTHE CIIOCOOHOCTH MCIIOJB30BaTh 0a30BbIC 3HAHUS MATEMAaTUYECKOIO
aHaJIn3a, OCHOBHBIC (DAKThI, KOHIICTIIIUY, PUHIIUIIBI TCOPUH, CBA3aHHBIC C MPO(ECCHOHANBHOM JeATEIBHOCTHIO B
cepe mperiogaBaHus MAaTEMaTHKHU U (PU3HKH.

2. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JTUCIHUAIIJIMHBI (MO Y JIST)
B pe3ynbraTe 0CBOCHUS AUCIUILIMHBI (MOIYJIs) GOPMUPYIOTCS CICAYIOUINE KOMITICTCHITUH:
OIIK-8: Crtoco6eH OCYIIEeCTBIATh TIeIarorTHIecKyio AeSITETEHOCTh HA OCHOBE CTICIIHATBLHBIX HAYIHBIX 3HAHMH

[lepeueHb mIaHUPyEMBIX pe3yIbTaTOB O0YUYEHUS MO TUCLUIUIMHE (MOAYIIIO),
COOTHECEHHBIX C HHAMKATOPAMHU JOCTHKEHUS] KOMIIETeHIIUN

NuaukaTopbl
Komnerenuus AOCTHKEHHS Pe3yabTaTthl 00yueHus
KOMIIeTeHLIMH
OIIK-8: OIIK-8.1 IIpumensier | 3uamo:
Criocoben METO/Ibl aHaTN3a — OCHOBHBIE MTOHATHS, OMIPEIEIEHHUS 1 CBOICTBA OO BEKTOB
OCYILECTBIISATh He1aroru4eckon MaTeMaTHYEeCKOTO aHAIIN3a,
NeaarorudeCcKyto | CUTyanuu, — (OpMYIHPOBKH U JJOKa3aTENbCTBA YTBEPIKACHHA, METOJIBI MX
JACATCIBHOCTh HA HpO(bCCCHOHElJILHOfI JIOKa3aTeJILCTBA,
OCHOBC pediekCHH Ha OCHOBE | —  Bo3MOXKHbIC chepsl UX CBSI3U U TIPIIIOKCHUSI B IPYTHUX
CIIeIHaIbHbIX CennaJbHbIX 00J1aCTAX MAaTEMATUUYECKOTO 3HAHUS U JUCLIMILIMHAX
Hay4HBIX 3HAHMM | HAYYHBIX 3HAHUH, B €CTECTBEHHOHAYYHOI'0 COACPKAHUA;
TOM 4HuCJIC B — METOJbl MATEMATHYECKOTO aHAJIN3a, HEOOXOAUMBIE IS
Npe/IMETHOH 0bmacT petieHus npohecCHOHATbHBIX 3314
Ymems:
OIIK-8.2.
p — pewiaTth 3a/1a4d 10 BCEM paszeiiaM Kypca, HPUMEHATh
POCKTHPYCT 1 TEOPETUUECKUI MaTepHa;
OCYILECTBIISIET
5 — BBIYMCIIITH IPEAEIbI, HAXOIUTh IPOU3BOAHBIE U BHIYUCIIATD
yeOHO-
Y . HHTETrpabl;
BOCIIMTATENIbHBIN

— HUCIOJIB3Yd ONpPCACIICHUA, IPOBOANUTDH UCCIICAOBAHUA,
CBA3aHHBIC C OCHOBHBIMH ITIOHATHUSAMU,

— HPUMECHATb METOABI MATEMATHYECCKOI'O aHaIn3a K
A0Ka3aTCJIbCTBY TECOPEM U PCIICHUIO 3a71a4,

MPOIIECC C OTIOPOM Ha
3HAHUS MPEIMETHON
00J1acTH, ICUX0JI0ro-

HeJarorn4ecKue ¢
3HaHWsI U Hay4YHO- — HCHOJIb30BaTh MAaTEMATHYECKUH anmapaT 1 00paboTku
000CHOBaHHbIE TEXHUYECKOM M NEIarorudeckoi na(opManuy 1 aHamsa
3aKOHOMEPHOCTHU JIaHHBIX;

OpraHusaluu — CTPOUTH YCTHYIO U INCEMEHHYIO PEUb JIOTHYECKH BEPHO;
00pa30BaTeIbLHOTIO — JIOKa3bIBaTh yTBEPXKACHUSA MaTEMaTHUECKOIO aHAJIN3A;
fipomecca — YMETb IPUMEHATH HOJIyYEHHBIE HABBIKH B JIPYTUX 001aCTAX

MAaTEMAaTHYCCKOI'o 3HaHUA WU JUCIUMITITIMHAX
CCTCCTBCHHOHAYYHOI'O COACPIKAHUA

Braoemns:

— COBPEMCHHBIMHU 3HAHUSAMH O MATEMATHUYECKOM aHAJIM3E U €ro
MIPIIIOKEHUSX;

— anmapaTroM MaTeMaTUYeCKOIro aHallnu3a;

— METOJIaMH JIOKa3aTelIbCTBA YTBEPIKICHHIA;

— METOJaMH U MPUEMaMH PELICHUS MPAKTUISCKUX 33724 1
JIOKa3aTeNLCTBA YTBEPIKICHHIA;

— METO/IaMH MOCTPOCHUSI MATEMATHIECKUX MOJIeIIeH THITOBBIX
podeCcCUOHATBHBIX 3a]1aY;

— CHOCOOHOCTBIO K 0000IICHHUIO, aHANTN3Y, TOCTAHOBKE LIENU 1
BBIOOPY MyTeH ee JOCTHIKCHUS

3. YKA3AHUE MECTA [UCHMILUIMHBI (MOJYJIsSI) B CTPYKTYPE OCHOBHOM
MPO®ECCUOHAJIBHOM OFPA3OBATEJIbHOM ITPOTPAMMBI

Jucrummaa (Moayh) «MareMaTndecKuid aHainm3» OTHOCUTCS K [IpeaMeTHO-MeTOUMIECKOMY MOIYITIO
no npo¢mio «MaremaTuka» 00s3aTeNnbHON YacTh 00pa3oBaTeIbHOM NPOrpaMMBl MO HANPABICHUIO IOATOTOBKH
44.03.05 Ilemarorndyeckoe oOpa3zoBaHue (¢ IByMA NPOQWIIMH MNOATOTOBKH) HANpPaBIEHHOCTH (TPOQHIIN)
MaremaTtuka. Pu3uka.




4. OFBEM JUCHMILIMHBI (MOIYJIS) B 3AUETHBIX EJMHULAX C YKA3ZAHUEM
KOJIMYECTBA AKAJJEMUYECKHX YACOB, BBIIEJEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIUXCSI C MPEMNOJABATEJEM (II0 BUJAM YUYEBHBIX 3AHSITHI) U HA
CAMOCTOSITEJBHYIO PABOTY OBYYAIOIIUXCS

OO6m1ast Tpy10EMKOCTh JUCIHUILIMHEI (MOJYJIs1) cocTaBisieT 17 3a4eTHBIX enuHull win 612 gacos
(u3 pacuera 1 3.e. = 36 yacos).
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5 3 2 72 14 22 — 36 6 36 - - 3auer
4 5 180 32 40 - 72 14 81 - 27 DK3aMeH
3 5 3 108 20 34 - 54 8 27 - 27 DK3aMeH
Hroro 17 612 108 | 158 - 266 46 238 - 108

WuTepakTuBHas GopMa peann3yercs B BUJIE Keiic-3a1aHuil 0 TeMaTHKaM JUCIUILTHHBL.

5. COIEPKXAHME JUCHUIIVIMHbBI MOAVYJISA), CTPYKTYPUPOBAHHOE IIO TEMAM
(PA3AEJIAM) C YKA3ZAHUEM OTBEJIEHHOI'O HA HUX KOJMYECTBA AKAJEMHWYECKUX
YACOB M BUJIOB YYEBHBIX 3AHSTUM
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1 cemecTp
1. | BBenenue B MaTeMaTHUECKUI aHATIU3 10 14 24 4 15
5 I[Hq)qv)epeHuHaanS)e vcYHCIeHne (QyHKITIH 10 14 24 4 18
OJTHOW nepeMeHHON
Ok3ameH 27
Hroro 3a 1 cemectp: | 20 28 48 8 33 27
2 ceMecTp
3. | HeompeneneHHblil nHTETrpaj 10 16 26 4 30
4 Onpenenennsiit nHTErpan Pumana u ero 12 18 30 6 31
[IPHJIOKEHUSI
OK3aMeH 27
HTroro 3a 2 cemecTp: | 22 34 56 10 61 27
3 cemecTp
5. Huddepennuansaoe ncuncienne GyHKIUN 10 14 24 4 2
HECKOJIBKHX MEPEMEHHBIX
6. | JIBoliHBIC HHTETPAIIBI 4 8 12 2 14
3auer
Hroro 3a 3 cemectp: | 14 22 36 6 36
4 cemecTp
7. | TpoiiHble HHTETPAJIBI 10 14 24 4 8
8. | KpuBoJiMHEeHBIEC U IOBEPXHOCTHBIE MHTETPAJIbI 22 26 48 10 19
Ok3ameH 27
HTtoro 3a 4 cemectp: | 32 40 72 14 27 27
5 cemecTp




. | YncnoBble v hYHKIIMOHAIBHEIC PSIBI 6 12 18 2 10
10 | Inddepennmanpaple ypaBHEHHUS 14 22 36 6 17
OKk3ameH 27
HToro 3a 5 cemectp: | 20 34 54 8 27 27
HUTOT'O: | 108 158 266 46 238 | 108

Coaep:xanue 1MCUMILVINHBI (MOAYJISA)

1. BBegenue B MaTeMAaTHYECCKHH aHAJIN3

MuoxecTtBo. Onepanuu Hajg MHOKecTBaMU. OTOOpaKeHHsT MHOKECTB M UX BHJbL. BelllecTBEeHHbIC YHUCIA.
CBOMCTBO TOJHOTHI MHOXECTBA BEIIECTBEHHBIX uHced. JIeMMBl 00 OTAETMMOCTH MHOKECTB, O CHCTEME
BJIOKEHHBIX OTPE3KOB M IOCIENOBATEILHOCTH CTSATMBAIOIIMXCS OTPE3KoB. MeTon MareMaTHdecKou
uHaykuuu. bunom HeroToHa 1 HepaBeHCTBO bepHymwn.

Oyaknny.  UmcnoBele  mocnemoBaTeNbHOCTH.  beckoHewHo — Manbple W O€CKOHEYHO — OoJbInme
MOCNeIOBaTeNbHOCTH | WX  cBoiictBa. llpemen  mocnmepoBarenpHOCTH. (CBOMCTBA  CXOAAIIUXCS
nocienoBaTenbHoCcTel. TeopeMbl 0 mpeaenax CyMMBbl, pa3HOCTH, NPOHM3BEACHHA, yacTHOTO. llpenenbHbIi
nepexol B HEPaBEHCTBaX. MOHOTOHHBIE IMocienoBarenbHocTH. Teopema Beliepmrpacca. Uncno «e» u
noctossHHas Oinepa. Teopema bBonbuano-BeliepmiTpacca o CylmecTBOBaHMM YacTUYHOrO IIpenena y
orpaHH4YeHHOH nocienoBarenbHocTH. Kpurepuii Komm s cxonuMocTy ocine10BaTeIbHOCTH.

Ionsarre npezaena 9ncioBoi GpyHKINHU (onpeneneHus 0TOOpaxeHHs, (YyHKITHH, TPOKOJIIOTOMH O- OKPECTHOCTH,
npezaena no Komm u no Teiine). baza muoxects. [pexen ¢pynkuun no 6aze. CBoiicTBa mpenenoB GyHKIUH
no 6aze. Kpurepuii Komm cymectBoBanus npenena GyHKUMH N0 0a3e. DKBHBAJIEHTHOCTH ONpEAEICHHUMA
cxogumoctr 1o Komm u mo ['eiine. Teopemsr o npenene cnoxuol ¢yHknuu. [lopsmok 6eckoHEeYHO Maon
byHKIUH.

CroiicTBa (hyHKIWN, HENPEPHIBHBIX B TOYKe. HempepblBHOCTH (GYHKIMNA y=a', y=sinx. HempepbIBHOCTH
aJIeMEHTapHBIX (QYHKIMHA. 3aMedareibHble Tpenensl. HempepbBHOCTE (GYHKIMH Ha MHOXECTBE
(onpenenenust (GYHKIMH, HENPEPHIBHOM HAa MHOXECTBE, Ha OTpe3Ke, HeyObIBaioliel, HEBO3PACTAIOLIEH,
CTPOTO BO3PACTAIOLIEH, CTPOro yObIBaroIIeld, MOHOTOHHOH (D)YHKLUH, OTpEeIeIEHIE TOUEK Pa3pbiBa, TeOpeMa
1 (o Toukax pa3pbiBa MOHOTOHHOW (PyHKIMH Ha oTpeske)). OOmme cBoicTBa (YHKIUHA, HENPEPHIBHBIX HA
oTpe3ke (Teopema 00 obOpameHny (QYHKIUU B HYJb, TEOpEMa O MPOMEKYTOUYHOM 3HAUEHHH HENPEPHIBHOM
¢byHKIUH, TeopeMa 00 OTrpaHMYCHHOCTH HENpPEpBIBHONH (YHKLUWH, TEOpeMa O JOCTH)KEHHHM HEIPEPhIBHOM
(yHKIMeW TOUYHBIX BEpXHEH 1 HIKHeH rpaHeil). [lorsaTne paBHOMEpHOW HETPEPHIBHOCTH.

2. InpdepeHumanapHoe HCUNCIeHHe (PYHKIUM OHOH MepeMeHHOH

[Mpupamenue ¢ynkuun. Huddepeniman u npousBonHas (QyHKIUHA. ['€OMETpHUECKHMH W MeEXaHUYECKHH
CMBICIT TPON3BOAHON. CBsI3b MOHATHH UG HEPeHINPYEMOCTH U HePephIBHOCTH GYyHKIUH. OJHOCTOPOHHHUE
npousBoanbie. [uddepenuuposanue crnoxHoit ¢pyHkuun. TeopemMa o Mpou3BOAHONW oOpaTHOW (yHKIMH,
TeopemMa 00 wuHBapuaHTHOCTH (opmbl mepBoro auddepennnana. IlpaBuna auddepeHIUpoBaHMS.
[MpousBoanbIe dneMeHTapHbIX GyHKUWH. [Ipon3Boanbie BhIcIHX nopsiakoB. Gopmyna JleitOHuma.
Huddepenumansr Beicux nopsakoB. [IpomsBognas ¢yHkumu, 3agaHHON NapaMeTpudecku. [Ipumepsl
GyHKUIMHA, 3aJaHHBIX apameTrpuuyeckd. I[IpomsBonmHas (GYHKUMH, 3aJaHHOM HesBHO. Bospactanue wu
yObiBaHue GyHKIMH B Touke. JIokanpHbIe 3KcTpeMyMbl. Teopembl Pomis, Komu u Jlarpamka. CneactBus u3
teopembl Jlarpamka. Toukn HECOOCTBEHHOTO JIOKAILHOTO 3KCTpemyMa, Teopema depma, Teopema 4 (eme
oJTHa TeopeMa 00 oOpallleHnH B HyJb IIPOU3BOIHON), TeopeMa 5 (0 HEBO3MOXKHOCTH IS IPOU3BOAHON UMETh
TOYKH pa3pblBa NEpBOro poza), cienctsue (teopema [lapOy), GeckoHeuHble NpOU3BOAHBIE. PackpeiTue
Heomnpenenennoctei. [lpasuio Jlomurans. JlokanpHas dopmyna Teitmopa. @opmyna Teitnmopa ¢ ocTaTOYHBIM
yiieHoM B o0mielt gpopme. [Ipumenenue Gopmyssl Teitnopa K HEKOTOPHIM QYHKIHSM.

HccnenoBanne ¢(yHKIUI € MOMOIIBIO MPOU3BOAHBIX. OJKCTpEeMallbHbIE TOYKH. JlOCTaTOYHBIE YCIOBHUSA
JOCTIDKEHHsT (YHKIMEH JIOKaJbHOTO DKCTPEMyMa B 33J]JaHHOW TOYKE. BBIMYKIOCTh. Y CIOBUS BBHITYKIOCTH
¢ynkuun. Toukm mnepernba. VYcmoBus mnepermba. OOmas cxema mnocTpoeHHs rpaduka (yHKUIUH.
WnTtepnonuposanue.

3. HeonpeneaeHHbIH HHTErpas

Tounas nepBooOpasnas. UnTerpupyemMbie GyHKIUH.

CgoiicTBa HeompeaedeHHOTo wuHTerpana. OCHOBHBIE METOJIbl WHTETPUPOBAHHS (3aMEHa IepeMEHHOMN
WHTETPUPOBAHUS, MHTETPUPOBAHUE IO YacTsAM). Tabmuia HHTErpasioB (C J0Ka3aTeIbCTBAMH).
WuterpupoBanne poOHO-parMoOHATBHBIX (YHKIWH (BBIAEICHWE MPaBHIBHOW palMOHAIBFHOW IpooH,
pa3jioKeHUEe MPABUIIBHOM PAMOHAILHON IPOOK Ha MPOCTEHIIINE, METO HEOIPEACICHHBIX KO3 (PHUIIMECHTOB,
MHTErPUPOBAHUE MTPABWIBHBIX PallMOHANBHBIX Ipodeit). Metox Octporpaackoro. MaTerpupoBanue apooHO-
pauroHaNbHBIX QYHKIUHA (MHTErpUpOBaHUE NPOCTEHIINX palMoHaIbHBIX ApoOei Buaa I — IV, pekkypeHTHas
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¢dopmyna). MHTerpupoBaHHe TPUTOHOMETPHUYECKMX BBIPQOKEHHH W BBIPaXECHUH BHOa R(e )

NHTerpupoBaHue UppalOHAIBHBIX BIPAKEHUN.

4. OnpenenenHblii nHTerpaj Pumana u ero npujio:keHus

Omnpenenenue uHTerpana Pumana (Hepa3medeHHOe pa3OueHHe, €ro CBOWCTBa, JUMAMETp pa3OHueHus,
pasMedyeHHOe pa3OreHHe, HHTerpajibHas CyMMa, OIpelesieHHe MHTerpaia Pumana, onpexnenenue GyHKIUH
UHTErpupyeMoil 1o PumaHy, €IMHCTBEHHOCTb HHTerpana Pumana, unHterpan Pumana kak mnpezaen mno
HEKOTOpPOH Oa3e, OrpaHMYCHHOCTh WHTErpupyeMoil no Pumany ¢ynkumm). Kputepuit MHTErprpyeMocTH
¢ysknmii o Pumany (onpenenenust cymm JlapOy, BepXHET0 M HUKHETO HHTETPAIOB, JEMMEI 1-6, KpuTepHii
W €ro J0Ka3aTelbCTBO, MpuMepsl npo (yHkiuu Hupuxine n Pumana). DKBUBAJIEHTHOCTh TpPeX YCIOBUH
UHTErpUpyeMocTd QyHKIMH 1o Pumany. CrieniaibHbId KpUTEPUA HHTETpUpYeMOCTH GyHKIMH 10 Pumany.
b

b
de 1 1
CrnenctBue u3 Hero. MeTon uHTerpanbHeIX cymM. Ilpumepsr: 1) I e“dx=e” —e° , 2)J'—2 = P
X a
a

a

. ' 1 I 1 .
(0<a<b); 3) Haiitu npenen ’}EEO(EJF i et ,Hn) ; Kimaccel QyHKIMI MHTErpUpYEMBIX 10 PuMany

(Teopemsr 1-3). CroiictBa ompenenenHoro uHTerpaia (Yteepxkaenus 1-9. Teopema 00 HHTErpupyeMOCTH
CIOXHON (pyHKIIMHM). AITUTHBHOCTh MHTerpana Pumana (Teopema, crmeactBue u3 Hee). MaTerpan Pumana
Kak (yHKIHSA OT €ro BEpXHETo (HWXKHETO) mpenena uarerpuposanus. [Iponssognas unrerpana. (Teopems 1
u 2). Teopema Hpiorona — Jleitbaumna. @opMyIiel 3aMEeHBI TIEPEMEHHON W MHTETPUPOBAHHS 110 YaCTSIM B
ompeneneHHoM wuHTerpane. (Teopemsl 1 u 2). Ilpumepsl Ha (GoOpMynbl 3aMEHbl TIEPEMEHHOH U
MHTETPUPOBAHUA IO YacTsIM B OIpeneleHHOM HHTerpane (mpumeps! 1-9, 3ameuanus 1-3). Teopemsl o
cpemHeM 3HavueHWH wuHTerpana. Kpurepuii Jlebera wnTerpupyemoctdn ¢yHkmma mo Pumany. Mertoasl
BBIYHMCIICHUS ONIPEAETIeHHOro nHTerpaia. [lepBas u Bropast TEOpeMBbI O CPEIHEM 3HAYECHUH.
¢ dx
Onpejienienre HecOOCTBEHHBIX HHTEIPAJIOB MEPBOTo M BToporo poaa. [pumepsr: 1) | —, a>0;

a
a

+00
2) j t"e'dt =n!. Kpurepuii Komm n mgocraTounble yCiaoBUSL CXOAMMOCTH HECOOCTBEHHBIX HMHTEIPAJIOB.
0
AOcooTHasT W YCIIOBHAs CXOAWMOCTh HECOOCTBEHHBIX HHTerpayioB. [lpmsnakm AbGens u Jlupuxie.
¢ dx
HecoGcTBeHHbIe MHTETpaANbl BTOPOro poAa (OCHOBHBIE ONpeneNeHus U cBOHCTBA). [Ipumep: J.—a 3ameHa
0 X
MepEMEHHON 1 MHTETPUPOBAHHUE I10 YaCTSIM B HECOOCTBEHHOM HMHTErpale.
I'eomerpudeckue u GU3NUECKUE MPUIOKEHUS ONpPEeIEHHOro HTerpana. Teopema o AJIMHE AYyTH KPUBOM.
Crnencreue. Ilpumep: BbIUMCICHHME UIMHBI OyI'W HUMKIouAbl. llnomans ruockoit ¢urypel u o0beMm Tena.
Omnpenenenue mepsl XKopnana. Kpurepuit usmepumoctn MHOxecTBa no Kopmany. CBoiicTBa Mepbl
Kopnana. M3mepumocTh cpsimiisieMoit KpuBoid. CBsI3b MEXKAYy MHTETPHPYEMOCThIO QyHKIMK Mo PuMany u
n3MepuMocTbio 1o JKoprany ee KpUBOIMHEWHON Tpareruy.
I'eomeTpudeckne npuinoxeHus omnpeneneHHoro naterpana (Inomanes kpuBonuueitHoi Tpanenuu. [Inomane
KpPUBOJNMHEHHOro cektopa. JnmuHa pyrm kpuBoil. llmomane mnoBepxHocTn BpameHus. OO0beM Tena).
[Tpumepsl. dusnueckue MpUIOKeHUs omnpeneneHHoro uHterpana (LleHTp TsokecTH KpuBOH. 1-as Teopema
I'ynpaena. LleHTp TsKECTH KPUBOJIMHEHHOW Tpanenuu. 2-as TeopeMa ['ynbaeHa. Pabota mepeMeHHOH chitbl)

5. JuddepenuuaibHoe ucHHUCIeHHE (PYHKIMU HECKOJIbKHUX NepeMeHHbIX

HexoTtopsle moHsTHS 0011ei Tonojaoruu. MeTpruueckie IpocTpaHCTBa.

Omnpenenenue QyHKIMH IBYX W Oosee mepeMeHHBIX. [‘eomerpuyeckoe u3o0OpakeHHe (QYHKIHU JBYX
nepeMeHHbIX. [Ipenen ¢yHkoMM [BYX mepeMeHHBIX. OmpeaeneHne HENpepbIBHOCTH (YHKIUU ABYX
nepeMeHHBIX. OCHOBHBIE CBOWCTBA HENPEPHIBHBIX (PYHKIUI OBYX IEpeMEHHBIX. YacTHBIE MPOU3BOIHEIE.
[Tonstne muddepenmmupyemoctn dhyHkuu. HeoOXomumeie 1 J0CTaTOUHBIE YCI0BU nudPepeHInpyeMOCTH
¢ynkuun. [MpousBognsie ciaoxubix QyHKuud. duddepenuman gynxuuu. [IpuOnmkeHHbIE BBIYUCICHUS C
nomouisio auddepennuana. I'eomerpuuecknii cmpicn auddepennmana. KacarenapHas miocKocTb 1 HOPMaib
K moBepxHOCTH. [Ipon3BojHbIe (QYHKIWM, 3aJaHHOW HesiBHO. YacTHBIE MPOU3BOJHBIE BBICIIUX MOPSJIKOB.
VYciioBre HE3aBUCHMOCTH 3HAa4E€HUH CMEIIAHHBIX TIPOU3BOJHBIX OT TMopsaka auddepeHInpOBaHHS.
Huddepennmansl BBICIINX TOPSIIKOB.

[MpousBognass mo HampasineHuto. ['paauvent. Popmyna Telnopa ans (YHKUMM MHOTHX [EPEMEHHBIX.
OkcrpeMyMbl (QyHKIMU ABYX nepeMeHHbIX. HeoOxomnmble ycnoBusi skcTpemyma. JloctaTouHble yciaoBUs



9KCTpeMyMa (YHKUUM [JBYX T[IEPEMEHHBIX. YCIOBHBIH OJKCTpeMyM. HaxoxneHue HanOonpLmiero u
HaMMEHBILETO 3HAYEHUH B 3aMKHYTOH OrpaHMYEHHON 00J1acTh

6. /IBoiiHbIe HHTErPaJIbI

OmpeneneHne W YCJIOBHS CYIIECTBOBAHMSI JBOMHOTO WHTErpajia. [ eoMeTpuyecKuid CMBICT JBOMHOTO
uarerpana. Cymmbl [lapOy u wux cBolictBa. Kpurepuit Pumana wunTerpupyemoctdn ¢QyHKIMHM Ha
npsiMoyrojpHuKe. CBOWCTBA ABOMHOIO MHTETpaa.

CBeneHue IBOWHOTO HMHTErpaiia K MOBTOPHOMY (Cloy4ail mpsiMOyroibHOW o0nacti). CBelneHHE IBOWHOTO
WHTeTpaJia K TOBTOPHOMY (CITydail KpUBOJIWHEHHOH 00IacTH).

3aMeHa epeMEHHBIX B JBOMHOM HHTETpale.

I'eomeTpudeckne MPHUIOKEHUS] JBOWHBIX HHTErpajioB (BBIYMCICHHE IUTOmand (UTypbl, o0bema Tena H
IUIOIIAM  MOBEpXHOCTH). Dusndeckue NPUIOKEHUS JABOMHOIO HHTErpana (BBIYMCICHME MacChl
MaTepUaNbHON IJIACTUHKHY, BRIYMCIIEHIE KOOPAMHAT IIEHTPa MacC 1 MOMEHTOB HHEPIIHH TUTACTUHKH).

7. TpoiiHble HHTETPATBI

OmnpeeneHue U BEIYMCIEHNE TPOUHBIX HHTErpaioB. OCHOBHBIE CBOMCTBA TPOMHOTO MHTETpaa.
3aMeHa IIepeMEHHBIX B TPOIHOM HHTErpae.
I'eomeTpuueckne u GU3NIECKHE MPUIIOKEHHUSI TPOWHBIX HHTETPAJIOB.

8. KpﬂBOJIHHeﬁHBIe U MOBEPXHOCTHBIC HHTErPaJibl

Omnpenenenue KpUBOJMHEHHOrO MHTErpajna IMEepBOro poja. BpluuclieHHMEe KpPUBOJMHEMHBIX HHTErPajoB
nepBoro pona. OmnpeneneHne KpUBOJIMHEHHBIX MHTETPAIOB BTOPOr0 PoOJa, CBEACHUE MX K OMNpEACICHHBIM
UHTerpanaM. BpluncieHne KpHUBOJIMHEHHBIX HWHTETpanoB 2-ro poja. CBsA3p MeEXIY KpPHUBOJIMHEHHBIMU
uHTerpamamMu 1-ro u 2-ro poma. CBoiicTBa KpUBOJMHEHWHBIX HHTerpanoB. Popmyna ['puna. YcioBus
HE3aBUCHUMOCTH KpPUBOJIMHEHHOIO0 MHTErpajga OT IyTH HHTerpupoBaHus. VHTerpupoBaHue TMOIHBIX
muddepenuuanos. HekoTopble NpUIoKeHUs KPUBOIMHEHHBIX HHTETPaIoB 1-ro u 2-oro poza.
IloBepxHOCTHBIE  WHTErpajbl. BplUncIeHHE MOBEpPXHOCTHOrO uWHTerpaga | pojga. Beiuucnenue
noBepxHocTHoro uHterpana Il poma.Hexotopsle mpunoxeHHs MOBEPXHOCTHBIX MHTETPaloB 1-ro M 2-0ro
pona.

9. YncJioBble U (PyHKIHOHATBbHBIE PSIbI

OcHOBHBIE OmpeseieHus] U CBOWCTBa cxomsmmxca psnoB. Kpurepuit Komm. YucnoBsie psiapl (OCHOBHBIC

- 1
ompeneneHus, yTrBepxknaeHue | (00 ocrtarouHom uineHe pszaa)). [lpumeps:: 1) Z”(TH)’ 2)
n=1
a+aq+ ... +aq"+ ..., a=0;3) Z ; 4) Z . Uucnosslie psigpl (yrBepkaeHue 2 (oTOpackiBaHUe H000TO

n=1" n=1"1

KOHEYHOTO YHCIia WICHOB pslia), YTBepxkaeHus 3, 4, yTBep:KaeHue 5 (HeoOXOUMBIH MPU3HAK CXOIUMOCTH

psna)). [pumepsr: 1) Z(:—l)”fl ;3 2) zsinn. Yucnoseie psnbl (Teopema 1 (kputepuii Komm), Teopema 2

n=l n=1

(xputepuii Komm muist pacxomumoctu psina)). [pumepst: 1) ZCOS - ;2) Z ;3) 2

n=l1 n=1"
Paner ¢ HeoTpHIaTeNnbHBIME WieHaMH (OmpeneneHus, Teopema | (OFpaHI/I‘IeHHOCTB MOCIIEIOBATENNEHOCTH
YaCTHYHBIX CYMM), TIPU3HAKH CpaBHEHUs (TeopeMbl 2, 3, crneactBue u3 teopemsl 2)). [lpusnak [amambepa
(Teopemsrl 4, 5). IIpusnak Komm (teopemsr 6, 7). Ilpusnak Paabe (Teopemsr 1, 2 (¢ moka3aTenbCTBaMH)).

' n
[Mpumep: Z 5 - [Ipusnaku Kymmepa, beprpana, T'aycca (6e3 nokasatenbcrsa). MHTerpanbHeLd IpusHaK
n

n=l1

> hln n’

©
Ko — Maknopena (¢ nokazarenbctBoM). [Ipumep: 27 .

n=l1
AOGCOIOTHASI U YCIIOBHAs CXOIUMOCTH psAnoB. Paapr Jleitonuna. [lpusnak JleitOnumna. Onenka octaTtka psia
Jleitoamma. dopmyna mauckpeTHoro mpeoOpazopanmst Aoems. [lpwsnaku AGens u Hupmxie. Ilpumep:

Z lnl()()

n=l1
JIBoltHBIE ¥ TOBTOPHBIC PsiAbl. CBOMCTBA CXOMSAIIUXCS PSIOB U KX CYMM.

OYHKIHOHAIBFHBIE MOCIEAOBATEIFHOCTH W PSIbl (OCHOBHBIE OMpeAeNieHus ). Pa3mokeHus pa3sTuaHbIX
¢bynkiuit o ¢dopmyne Teitnmopa kak npuMmepsl (QYHKIMOHATBHBIX psinoB. Psan Teiinopa. PaBHOMepHas
cxonumoctb (Ompenenenusi, Teopema | (O HENpepbIBHOCTH CYMMBI psla B Touke)). PaBHOMepHO
OTpaHUYCHHBIE Ha MHOXECTBE IOCIENOBaTENbHOCTU. YTBepkaeHusa 1-4. Kpurepuii paBHOMEpHOI
CXOIMMOCTH (PYHKIIMOHAJBHOW mocienoBarensHocTH (Kputepudl Komm m ero orpunanue). [Ipumepsr: 1)

. N7
s [epecTanoBku wieHOB psanga. ApudMmeTndyeckue omnepanuyd HaJl CXOISIIUMHECS DPIIaMU.
n



D> ox(1-x)", xe€[0, 2);2) D x", x€(0, 1] IIpusHaku paBHOMEPHOI CXOMUMOCTH (KPHTEPHii paBHOMEPHOI

n=0 n=l1

CXOIUMOCTH i1 OSCKOHEYHO Maloi (YHKIMOHAJIBHOH IOCIIEIOBATEIbHOCTH, ONpEACICHHE MaXKOPAHTHI,
npusHak Belepmrpacca, npusznakun Abens u Hupuxine). Teopema [dunu u ciaencreue u3 Hee. [lounennoe
muddepeHupoBaHie W WHTErpupoBaHue psga (teopemsl 1,2 (¢ mOKazaTenbcTBOM), Teopema 3 (0e3
nokaszarenscTBa)). CTeneHHbIE PSABl (OCHOBHBIC OMpEISICHHs, TeopeMbl 1, 2, 5 (c JoKa3aTelbCTBaMM),
TeopeMsl 3, 4, 6 (06e3 mokazaTenscTBa)). Teopema Abens. beckoHeyHbIe TpOU3BeICHUS.

10. InddepennuanbHbie ypaBHeHUS .
— 3amaum, npuBoAsmue K quddepeHmanbHpIM ypaBHEHISIM. OCHOBHBIC OTIPEICIICHHS.
— Pemenne npocreitmux muddepeHnUanbHBIX ypaBHEeHUH. JIuHelHble aUdQepeHIuanbHbIe  ypaBHEHUS.

Juddepennmansapie ypaBHEHHUS IEPBOTO MOPSAKA U UX IPUMEHEHHUE.

— JluddepeHnmanbHbIe YPaBHCHUS BBICIINX MOPSAKOB. JIMHEHHBIE ypaBHEHHS BTOPOTO Topsaka. JInHeHHbIe

6.

nmuddepeHnanbHble YpaBHEHUS! BTOPOTO TIOPSIKa C TOCTOSTHHBIMH KO3 HUITEHTaMU.

HEPEYEHb YYEBHO-METOAMYECKOI'O OBECIIEYEHHUSA, HEOBXOIUMOI'O JIJIsA

OCBOEHUA JUCHUIIJIMHBI (MO YJIS)

OcHoBHad JuTepaTypa:

1.

baspun, U. M. MatemaTHdeckuii aHamW3 : YYeOHWK M TPAKTHUKYM JUISI TIPUKJIAJAHOTO OakaiiaBpuara /
W. W. baBpun. — 2-e uzm., ucnp. u gorn. — Mocksa : M3garensctBo HOpaiit, 2022. — 327 ¢. — (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-534-04617-5. — Tekcr : asnektpoHHblii // OOpa3oBarenbHast
miatdopma FOpaiit [caiit]. — URL: hitps://urait.ru/bcode/507814.

. IHunayes, B. C. Bricmias maremaruka. [lonusrii kype B 2 T. Tom 1 : yueOnuk ms By3os / B. C. lllunaues ;

mox penmakuuer A. H. TuxonoBa. — 4-e m3n., ucmp. u mon. — Mocksa : M3garensctBo Opaiit, 2022, —
248 c.— (Boicuiee oOpazoBanue). — ISBN 978-5-534-07889-3. — TekcT : 9JCKTPOHHBIH //
O6pasoBatensHas wiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/490993.

. Uumages, B. C. Bricmias matematuka. [lomabiid kype B 2 T. Tom 2 : yueOHuk ans By3oB / B. C. llunaues ;

oy peaakuueil A. H. Tuxonoa. — 4-e uzz., ucnp. u jgon. — Mocksa : UznarensctBo FOpaiit, 2022. —
305c.— (Beiciee oOpaszoBanue). — ISBN 978-5-534-07891-6. — Tekct : 3JNEKTPOHHBIA //
O6pasosatensHas mwiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/490994.

KerrmanoB, A. M. Marematuueckuii aHanm3 : ydeOHoe mocoOme ans OakamaBpoB / A. M. KeitmaHoB. —
Mocksa : M3garensctBo HOpaiit, 2019. — 607 c. — (bakamaBp. Axamemudeckuii kypc). — ISBN 978-5-
9916-2785-6. — Tekcr : onekTpoHHBA // OOpa3oBatenbHas 1aTdopma HOpait [cait]. —
URL: https://urait.ru/bcode/425244.

Jlono/iHUTe/ILHAS JIMTepaTypa:

5.

AxkcenoB, A.Il. Maremarnyeckuii anHanmu3 B 4 4. Yacte 1: y4eOHHMK W MNPaKTUKyM Ui BY30B /
A.Tl. AkcenoB. — Mocksa : UMznmarensctBo [Opaiit, 2022. — 282 c.— (Boiciiee o0Opa3zoBanue). —
ISBN 978-5-534-03510-0. — Texkct : snexTpoHHbI // OOpazoBatensHas mnaTdopma lOpaiT [caiiT]. —
URL: https://urait.ru/bcode/490801.

AxceHoB, A.Il. Marematnueckuii anamm3 B 4 4. Yacth 2: y4eOHMK M NPaKTUKYM JJsl BY30B /
A.Tl. AkcenoB. — Mocksa : MzparensctBo [Opaiit, 2022. — 344 c.— (Boicmiee o0Opa3zoBaHue). —
ISBN 978-5-534-03512-4. — Texkcr : anektponHbd / OOpa3zoBarenpbHas 1wiatdgopma FOpaitt [caliT]. —
URL: https://urait.ru/bcode/490802 .

AxcenoB, A.Il. Marematnueckuii anamm3 B 4 1. Yacte 3 : yueOHMK M TPAaKTUKYM JJsl BY30B /
A.Il. AkcenoB. — Mocksa : MzpatensctBo FOpaiit, 2022. — 361 c. — (Bpicmee o6pa3oBaHue). —
ISBN 978-5-534-04024-1. — Texkct : anekTpoHHbiii / OOpa3zoBaTenbHas miaTdopma HOpaiT [caiiT]. —
URL: https://urait.ru/bcode/490803.

. AkcenoB, A.Il. Maremarnueckmii aHaimm3 B 4 4. Yactp 4: y4eOHMK W MPaAKTUKYM [UISI BY30B /

A.TII. AxcenoB. — Mocksa : H3garenmbctBo IOpaiit, 2022. — 406 c.— (Bricmee oOpa3oBaHue). —
ISBN 978-5-534-04026-5. — Texkct : anektponnbiii / OOpa3zoBatenbHas miaTdopma HOpaiiT [caiiT]. —
URL: https://urait.ru/bcode/470307.

. bapun, U.W. Breicrmas wmaTemaTuka JUIS  TIEHarOTHYCCKHAX —HANpaBIICHWH : Y4YeOHWK IS BY30B /

N. W. baBpun. — 2-e u3., nepepad. u gor. — Mocksa : U3marensctBo FOpaiit, 2022. — 568 ¢. — (Bricmiee
oOpazoBanue). — ISBN 978-5-534-12889-5. — Tekct : snexrpoHHbIii // OOpa3oBarenbHas miaatdopma
IOpaiir [caitt]. — URL: https://urait.ru/bcode/489023.

10.'ymaii, T. A. PyKOBOACTBO K pemIEHHIO 3agad 10 MaTeMaTHYecKOMy aHanmm3y. YdeOHoe mocoOue /

T. A. T'ynaii, A. ©. Jlonmronionosa, M. b. Jlutun. — CraBpomoss : Cepucmkona, 2012. — Yacts 2. — 336 ¢. —
Pexum nocryma: no noamucke. — URL: https:/biblioclub.ru/index.php?page=book&id=233087. — Teker :
3JIEKTPOHHBIH.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHbBI (MOY JIsI).
B o0Opa3oBarebHOM NpoOIIECcCe UCTIONIB3YOTCS:

— yueOHBbIC ayIUTOPUM IS TPOBEACHUS yUeOHBIX 3aHSATHH, OCHAIlEHHBIC 000pPYIOBAaHMEM M TEXHUYCCKHUMH
cpencTBamMu o0ydeHwus: ydueOHas mebenb, [1K, obopymoBanue /Ui IEMOHCTPAIlMU TPE3CHTAIMA, HATJISIHBIC
IOCo0OusI;

— TIOMEIICHHs JUI CaMOCTOSITCIBHOW PabOThI, OCHAIICHHBIE KOMIBIOTEPHOW TEXHHUKOW C BO3MOMXHOCTBIO
nojKimoueHuss K cetn «UHTepHeT» U oOecledYeHWeM JIOCTyNa B JJICKTPOHHYK) WH(OPMAIMOHHO-
obpazoBarensHyIO cpenry MATY.

7.1 NNEPEYEHb JIMOUEH3MOHHOI'O n CBOBOJHO PACHHPOCTPAHSAEMOI'O
MNPOI'PAMMHOI'O OBECIIEYEHMUSI:
7.1.1. JInnieH3nOHHOE POTpaMMHOE 00ECIIEYeHNE OTEYeCTBEHHOIO TPOU3BO/ICTBA!
— HE HCIOJb3yeTcs
7.1.2. JIuueH3nOHHOE MPOrpaMMHOe obecrieueHre 3apyO0eKHOTO IPOU3BOJICTRA:
— MS Office, Windows 10
7.1.3. CB0OOHO pacmpocTpaHsIeMoe IporpaMMHOe 00eCTIeYeHHE OTEeUYECTBEHHOTO TPOU3BOJICTBA:
— DJVuReader
7.1.4. CB0OOHO pacipocTpaHseMoe MPOorpaMMHOe 00ecieueHre 3apyOeHOTO IPOU3BOJICTBA!
— Adobe Reader

7.2 QJIEKTPOHHO-BUBJINOTEYHBIE CUCTEMBI:

— DBC «MznarensctBo JlaHp» [DnekTpoHHBIH pecypc]: anekTpoHHas Oubnmoreunas cuctema / OOO
«3patensctBo Jlanby. — Pexxum gocryna: https://e.lanbook.com/;

— DBC «dnekrponnas 6ubauoreunas cuctema KOPAMTY [DNeKTpoHHBIH pecypc]: dMeKTpoHHAs GHOMHOTeYHAs
cucrema / 000 «nekrporHoe u3gatensctBo FOPAWITY. — Pexxum nocryma: https://biblio-online.ru/;

— DOBC «VYnuBepcuterckass OuOmuMoTeKa OHIANH» [DIEKTPOHHBIA pecypc]: 3JIeKTPOHHO-IIEPHOANYECKOE
W3J]aHuEe; IPOrPAMMHBIH KOMILUIEKC AJIsl OpraHn3aliy OHJIAiH-10CTyNa K JULEH3HOHHBIM MaTepuanaMm / OO0
«HexkcMeauay. — Pexxum noctyna: https://biblioclub.ru/.

7.3 COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHbIX:
— HWndopmanmonno-anamutryeckas cucrema SCIENCE INDEX

— DnekTpoHHas 0a3a JaHHBIX SCOpUS

— ba3er ganneix kommannu CLARIVATE ANALYTICS

7.4. AHOOPMALIMOHHBIE CITIPABOYHBIE CUCTEMBbI:
— CmpaBouHo-nipaBoBasi HHpopmanmonHas cuctema Koncymnprant [Lmtoc http://www.consultant.ru/
— 00O «CoBpeMeHHbIE Me/Iia TEXHOJIOTHU B 00pa30BaHuU M KyJbType» http://www.informio.ru/

8. UHBIE CBEJIEHUS 1 MATEPUAJIbI HA YCMOTPEHHUE BEJIYIIENA KA®E/IPHI.
He npenycmotpeno.

9. OBECIIEYEHUE OBPA3OBAHUSA JIJIA JIUIL C OB3.

Jlnst obecrieueHnsi 0Opa30BaHMsT WHBAIMAAOB W JIMIl C OTPAHMYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBS
peanu3anus JUCIUIUTNHBI MOXKET OCYIIECTBISTHCS B aIalTHPOBAHHOM BHJIE, C YIE€TOM CIEH(DUKU OCBOCHHS H
JMUIAKTHYECKUX TPEeOOBAHWM, HCXOAA W3 HWHIUBHUAYATbHBIX BO3MOXHOCTEH W MO JIMYHOMY 3asiBICHHIO
00yJaromerocs.
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