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MecTO IMCIMIIIMHLI B CTPYKTYpE 06pa30BaTeJ’lLHOﬁ MporpaMmasl

Jucuuminza “MaTteMaTindecKuii aHau3” aBisieTcs 0a30BOI.

Pabouast mporpamma coctaBiieHa B coOOTBeTcTBUH ¢ TpeboBanusamu @I'OC BO

no HampaiieHHt0 nmoArotoBku 25.03.01 TexHuueckas SKcCIulyaTalys JETaTEIbHBIX

anmnapaTroB M JABUraTesieil, yTBep)KJCHHOTO MpHKa3oM MHHHCTEpCTBa 00pa3oBaHus U

Hayku Poccuiickoit @enepanuu ot "03" nexabpst 2015r. Ne 1416.

He.l'll)lO OCBOCHHUA JTUCHUIVIMHBI SBJIACTCA HM3YUYCHUC MCETOJO0B, 3aJa4 U TCOPEM

BBICIIICH MaTEMAaTHUKU, (I)OPMI/IpOBaHI/IC 3HAaHHUH 0 crmocodax peHICHUA MATEMATHYCCKUX

3a1a4 U UuX MPpUMCHCHUHA B HpaKTquCKOﬁ JACATCIIbHOCTH

3agaun:

L4 CCI)OpMI/IpOBaTL 3HaHHUA O MCTOJaX MAaTCMAaTHYCCKOI'O aHajIn3a

® I/ISY‘II/ITB OCHOBHBIC YTBCPIKACHUA U TCOPEMBI MaTEMAaTUYCCKOI'O aHaIn3a

IlepeyeHnb pe3yjbTATOB 00yUYeHUS

HpOI_[CCC HN3YUCHUSA AUCHUIIIMHBI HAIIPAaBJICH Ha (I)OPMI/IpOBaHI/IC SJICMCHTOB

CIIEIYIOIINX KOMIIETSHIIUH.

[Tnanupyemblie pe3ybTaTbl 00y4eHUs 0 AUCHUILIUHE

Ne | ®@opmupyemsblie
Kon 3HaTh YMeThb Bnanets
KOMIICTCHIINN
CIOCOOHOCTBIO OK-7 | OCHOBHBIE IOHATHUA U | MCIIOJIL30BaTh MEeTOIaMHU
HCITOJIE30BaTh 3aKOHEI METO I MaTeMaTHYeCKHe HCCIICIOBAHHS
€CTECTBEHHOHAYYHBIX MaTeMaTHIECKOIO METOJILI B .
byHKIMN
JIUCIIUIUIMH B aHanmsa 9KOHOMMYECKUX
. (IpOU3BOHBIE, TEOPHUS
npodeccHoHaNbHON MIPUIIOKEHUAX
MIPENEIIOB), METOIAMHU
1 JEeSATEJILHOCTU. pen )’ A
HHTETPUPOBAHHUS,
METOJaMH TCOPUHU
PAIOB.
CnocoOHOCTBIO OK-8 | OCHOBHBIE IOHATHUS U | HCIIOJIB30BATH METOIaMHU
MPUMEHSTh METO I MaTeMaTHYeCKHe HCCIICIOBAHHS
MaTeMaTHYeCKHIA MaTeMaTHIEeCKOTO METOJILI B .
byHKIMN
anmapar, MeTO/IbI aHanmMsa 9KOHOMMYECKUX
(IpOU3BOHBIE, TEOPHUS
ONTHUMU3AIMHU, TEOPUU MIPUIIOKEHUAX
o MIPENEIIOB), METOIAMHU
2 | BeposTHOCTEH, pezeios), a
MaTeMaTHICCKOM HHTETpUPOBAHUA,
CTaTUCTHKH, METOJaMH TCOPUH

CHCTECMHOI'O aHajin3a
JJI IPUHATHSA

peuieHui

pAIOB.




CoaeprxaHue M CTPYKTYpa JHCHUILINHBI (MOXYJIsT)

OO6mas TpyJ0eMKOCTh JUCIHUIUIMHBI cOCTaBisieT 12 3adeTHbIX efuHmi (432

Jaca).
TpyaoeMKOoCTh AUCHHUIUINHBI IO BUAM paboT
Bun pabotet TpyAoemKocTb,
432 yac.
1 cemectp |2 cemecTtp | 3 cemecTp
Jlexumu (JI) 28 28 20
[Ipaktuueckue 3anstus (I13) 36 36 22

JlaGopatopusie padotsl (JIP)

KCP 4 5 3

Kypcosas npoekr padota (KP)

PacuetHo - rpaduueckas padota (PT'P)

CamocrosrenbHass pabota (mpopaboTka U IOBTOPEHHUE 67 75 27
JEKIIMOHHOTO MaTepuaja W Marepuana ydeOHUKOB H
y4eOHBIX TMOCOOWH, TMOATOTOBKa K Ja0OpaTOpHBIM U
NPAaKTHYECKUM 3aHATHSM, KOJUIOKBHyMaM, pPyOeKHOMY

KOHTPOJIIO U T.J.)

IToaroroBka u ciaua SK3aMeHa

IloaroroBka u caava 3auera 9 36 36

BI/I,Z[ HUTOTOBOI'O KOHTPOJIA (Sa‘ICT, BKSaMeH) 3a4eT 3K3ameH 3K3ameH




Coneprxanue pa3aenoB U GOpMbI TEKYIIETO KOHTPOJIS

Ne HanmeHnoBaHue u conep:xkanue pasuena Konunuectso yacos Juteparypa, | Buast
AynutopHas pabota CPC |Bcero | PCKOMCHAYC | HHTCpA

JI 113 JIP KCP Mast KTHB

CTYJIEHTaM | HBIX
obpazo
BaTeJIb

HBIX
TEXHOII

orui

1 CEMECTP
Teopus npenenos. Uucnossie MHOkecTBa. [locnenoBarensHoctr. Bepxuue| 10 12 4 17 40 P 6.1 Nel

W HIWDKHUE IPaHu MHOXecTBa. IpesenbHbple TOUKH MHOXECTBA, OKPECTHOCTH
Touku. [Ipesen yuciaoBoil mocnesoBaTeIbHOCTU. EIMHCTBEHHOCTh Tpejena.
OrpaHn4eHHOCTh cxomsuecs YHUCIIOBOI II0CJIEJOBATEIILHOCTH.
Cy1iecTBoBaHMeE Npejiesa MOHOTOHHON OrpaHUYEHHOM I0CIe10BaTeIbHOCTH.
ApumeTnueckue JEHCTBUS HaJ CXOIALUIMMUCSA IOCIEA0BATEIbHOCTIMHU.
Teopema 0 mpeaenbHOM IEpeXo[e B HEPaBEHCTBaX. bECKOHEUHO Mallble U
O0eCKOHEYHO  OOoJjblIMe TOCJIEAOBAaTEIbHOCTH, CBA3b MEXAYy HUMH.
Heo6xoauMoe 1 10CTaTOYHOE YCJIOBHE CYIIECTBOBaHMS KOHEUHOIO Mpeea.
[TpuHIIMT BIOKEHHBIX 0Tpe3koB. Yncio "e". [lonstre ¢pyHKINHU, CIocoOb! ee
1 Bapanus. Cnoxuble QyHKIMU. DneMeHTapHble GyHKIUH. J[Ba ompenenenus
npenena QyHkmuu B Touke. llpemen QyHKMM Ha OECKOHEYHOCTH.
OnHoctopoHHue mpesenbl. OrpaHndeHHOCTh (YHKIWMH, UMEIOIIEeH Tpesen.
beckoneyno manble (YHKIMH M HX CBOHCTBa. [IpousBeneHne GecKOHEUHO
Manblx (QyHKIUA. YacTHoe OT neneHHs OECKOHEYHO Manol (yHKIMH Ha
GyHKIUIO, HMMEIOIIYI0 Tpenen, OTIMYHBIM oT Hynsa. Ilpemen cymMmsl,
npousBeqeHust U yactHoro ¢yHkimu. [lepexon k mpeneny B HEpaBEHCTBAX.
3ameuatenpHbie  mpenenbl. CpaBHEHHME OCECKOHEYHO MalblX (DYyHKIUH.
OKBUBAJICHTHbIE OECKOHEYHO Malible. 3aMeHa OECKOHEYHO  MalIbIX
OKBHUBAJICHTHBIMH TPU BBIYUCIEHUHM TpeaenoB. beckoHeuno Oounbmine
¢bysakyn. CBsi3p MeXIy OECKOHEUYHO OONBIIMMU M OECKOHEYHO MAaJIbIMH




n.n

¢yskmmsvu.  CumBoasl  "O"  wum "o". HempepelBHOCTH — (DyHKITUH.
HenpepblBHOCTb ~ OCHOBHBIX ~ dJIeMeHTapHbIX  (yHkiuii.  CBoiicTBa
HETIPEPBIBHBIX B TOYKE (DYHKIIMIA: HEMPEPBIBHOCTh CYMMBI, MPOU3BEICHUS,
yacTHOro. HermpephIBHOCTH CII0KHOM 1 0OpaTHOU (QyHKIMH. OTHOCTOPOHHSS
HENPEPHIBHOCTh. TOYKM pa3pbiBa (QYHKIMH UM HUX KIacCUPUKAIUS.
HenpepsiBHOCTD (hyHKIMHM Ha oTpe3ke. CBOCTBa HEMPEPHIBHBIX HA OTPE3KE
(GYyHKIMIA: OrpaHUYEHHOCTh, CYIIECTBOBAHNE HAMOOJBIIETO W HAWUMEHBIIIETO
3HAYEHUH, CYIIECTBOBAHME INPOMEXKYTOUYHbIX 3HauyeHuH. CBOWCTBO
MOHOTOHHOW (pyHKIIMU. OOpaTHas GYHKIHS U €€ HEITPEPBIBHOCTD.

Iunddepenunpopanne ¢ynxumu. [IpousBosHas, e€e TeOMETPUUYECKUN H
MEXaHUYECKHI CMbICI. [Ipon3BOJHAs CyMMBbI, MPOU3BEACHUS W YaCTHOTO
(0030p TEopeM WIKOJIBHOTO Kypca). YpaBHEHHE KacaTelbHOH M HOpMAU K
TI0CKO# kpuBo#. [IponsBogHas crnoxHoi GyHkuuu. [IpousBoaHas oOpaTHOMA
¢bynakun. [IpousBoanas snemeHTapHO (GyHKIMH. Tabmuia mpou3BOIHBIX.
Iuddepenmmpyemocts Gynknun. HempepblBHOCTE  auddepeHIpyemMoit
byskmmm.  [uddepennman  pynkmmu.  CBA3p € TPOU3BOIHOIM.
['eomerpuueckuit  cmbicn  auddepennuana. HMuaBapmanTHOCTE  (HOpPMBI
nmuddepennmana. [Ipumenenune muddepennmnana B OPUOTKEHHBIX
BbluncieHusx. [lpousBogHas u  guddepeHnuan BbICIIUX  I[OPSIKOB.
[TapameTpuuecku 3amgaHHble (yHKIEH ©u ux guddepeHnrpoBaHme.
HubdepennupoBanne ¢yHkuuu, 3agaHHoW HesiBHO.TeopeMbl depmMa,
Ponns, Jlarpanxka, Komwu. PackpbiTHe HeomnpefesieHHOCTEN, MPaBUJIO
Jlonutanga. YcioBue Bo3pacTaHUsA U yObIBaHUA GYHKUUNA. TodkH
3KcTpeMyMa. /JlocTaTOuHble NPHU3HAKM MaKCMMyMa W MHUHHUMYyMa.
OTpickaHMe HauObOJIbIIMX U HAaWUMEHBIINX 3Ha4YeHUH HelpepbIBHOM Ha
oTpe3ke ¢yHKUUU. MHccnefoBaHMe Ha MaKCMMyM HW  MHHUMYM C
NOMOLIbI0 NPOU3BOJHBIX BBICIIMX MOPsAAKOB. MccienoBanue GyHKLUN
Ha BBINYKJOCTb U BOTHYTOCTb. TOYKH nepern6a. ACUMIOTOTBI KPUBOM.
061as cxeMa NOCTpoeHHUs rpadpuka

12

20

42

P 6.1 Nel




NnterpupoBanue. KommiekcHole yncia u apudMeTuyeckue AeUCTBUs Hal
HUMH. TpUroHOMETpHYECKas U MOKa3aTeiabHass (opMa KOMIUIEKCHOTO YHCIIa.
M3Bneuenne KopHs U JorapupmupoBanue. OcHOBHas TeopeMa anreOpsl (0e3
JT0Ka3aTeNbCTBa). Pa3nokeHne MHOTOUWJIEHOB HA MHOKHUTEIH.
[TepBooOpa3nas. HeomnpesneneHHbIi MHTErpal M €ro cBolicTBa. Tabmuia
OoCHOBHBIX (popmyn. Ilpocrelimme npueMbl WHTETPUPOBAHHA. 3aMeHA
MEePEeMEHHOMW, HWHTETPUPOBAaHWE IO dYacTsaM. PaszjokeHue  ApoOHOU
paIrmoHaAIbLHOM JpoOu Ha TpocTeiie npoou. MaTerpupoBanne MpoCcTeHmx,
npoOeii. MHTerpupoBaHWe paMOHAIBHBIX BBIPAKCHHH, COJEPKAITUX
TPUTOHOMETPUYECKHE U UPPAIMOHATIbHBIE (DYHKITHH.

MaremaTuuyeckie MOJENH HEKOTOPHIX 33Jad TeOMETPUUM W MEXAaHUKHU C
WCIIOJIb30BAaHUEM OINpesiesIeHHOro uHTerpana. OnpezeneHue OnpeaeseHHOro
uHTerpana. Teopema cymiectBoBanusi (6e3 pgokazarenbcTBa). OCHOBHBIC
CBOMCTBa OIpeAeIEHHOro HHTerpaia. Teopema o cpeaneMm. OnpeneraeHHbIN
WHTErpaj C IEePEMEHHbIM BEPXHUM TMPENeIOM M €ro MpPOU3BOAHAS IO
BepxHemy npezeny. @opmyna Herorona-JleiiOHumna. 3amMeHa nepeMeHHO |
WHTETPUPOBAHME II0 YaCTSIM B ONpeiesieHHOM uHTerpaie. HecoOcTBeHHBIE
WHTETPaJibl OT HEOTPAaHUYCHHBIX (PYHKIUNA M ¢ OECKOHEUHBIMH TpeJesiaMu.
Teopembl cpaBHeHUs. AOCOTIOTHAS U YCIIOBHAS CXOJMUMOCTb.
['eomeTpuueckre NPUIOKEHUST OMPEICICHHOT0 HWHTerpaia (BBIYHCICHHE
wIomaau GUryp B JEKapTOBBIX M TMOJIAPHBIX KOOPAWHATAX, JUIMH KPUBBIX,
00EMOB, TUTOIIA/ICH TOBEPXHOCTEH ).
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P 6.1 Nel

2 CEMECTP

@DYHKIUM MHOTUX NepeMeHHbIX. [[oHsATHE METPUYECKOTO MPOCTPAHCTBA.
CxoaumocTs B npocTpaHcTBe Ry, Tormonorus, OTKpeIThIE U 3aMKHYThIE
MHO>KecTBa. OYHKIIMM MHOTUX M€peMEHHBIX. JIMHUM U TOBEPXHOCTH YPOBHSI.
[Ipenen, HenmpepbIBHOCTH. YacTHBIE TPOU3BOIHBIC, TOJIHBIN Tu(depeHIal.
Jluddepennmponanne caoxHbIx ¢.M.11. KacarenbHas miI0ckoCcTh M HOpMaJb K
MOBEPXHOCTH. YacTHBIE MPOU3BO/IHBIE BBICIIUX MOPAIKOB. DKCTPEMYMBI.
JlocraTounoe ycioBue 3kcTpeMyma. OTBICKaHUE KCTPEMAIIBHBIX 3HAYEHUI
(GYHKIUY B 3aMKHYTOH 00JIaCTH.

15

27

P 6.1 Nel

KpaTHble 1 KpUBOJHMHEHHbIE HHTErpaJibl. [[BOHON U TPOMHON UHTErPAIbI,
ux cBoicTBa. (CBeaeHHE KpAaTHOrO HHTErpajga K MOBTOpHOMY. I[lonsTue
n-KpaTHOIO UHTErpaja. 3aMeHa IEpPEMEHHBIX B KpAaTHBIX MHTErpaiax.

12

20

41

P 6.1 Nel




[TonsipHbIe, TMITMHAPUYECKUE U CHEPHUECKUE KOOPTUHATHI.

Kpuonuneiinbie naterpansl. X cBoiicTBa U BeruucieHue. [loBepxHOCTHBIE
uHterpansl. Wx  cBoiictBa u  BhiuucieHue. @Dopmymna  I'puHa,
Octporpanckoro-I'aycca. I'eomerpuyeckue M MEXaHUYECKUE TPUIIOKEHUS
KPaTHBIX, KPUBOJIMHEUHBIX U MOBEPXHOCTHBIX UHTETPAJIOB.

Psanbl. [lonsatue umcnoBoro psaa. Cxonsuivecs M pacxXOAsLIUEcs Psifbl.
Heobxomumoe ycioBue cxoauMocTH. OCHOBHBIE TNPHU3HAKH CXOJUMOCTH
3HAKOTIOJIOKUTENBHBIX PSIOB. 3HAKOIEPEMEHHbIE psibl, a0CONIOTHAs |
yCcIOBHAas cXxoAuMocTH. DyHKIMOHAIbHBIE PSJbl, 00JacTh CXOAUMOCTH
(GYHKIIMOHAIBHBIX ~ PSIOB. PaBHOMEpHasT ~ CXOOUMOCTh,  TeOpeMma|
Beitepmtpacca.  Crenmennble  psabl, Jemma  AlGens.  Pasnoxkenue
hIIeMEHTapHBIX (DYHKIMIA B cTeneHHble psaabl. Paner Telinmopa u Makiopena.

Tpuronomerpuueckue psabl. JlocraTouHble YCIOBHS CXOAMMOCTU PAJa
@dypre. Paznoxenue B psag Pypse nepuoanueckux ¢QyHkiui. MHrerpan
Dypee. [IpeobpazoBanue Oypoe. [Ipnbdmmkenne GyHKINI MHOTOUJICHAMH.
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P 6.1 Nel

3 CEMECTP

Teopusa (GyHKIUI KOMIUIEKCHBIX INepeMeHHbIX. KoMIulekcHbIE 4ucia U
neiictBus Hax HUMH. [loHATHE QYHKIUMM KOMIUIEKCHOTO II€PEMEHHOTO.
[Ipenen, nenpepbiBHOCTh. uddepennupoanue u ycnosus Komu-Prumana.
[IpocTpancTBO aHanuTHUeckux (pyHkuui. HTErpupoBaHue ¢.K.I., Teopemal
Kommu u unterpanbHas ¢opmyna Kommu. Teopema Teiinopa u pasnoxxeHue
OCHOBHBIX D3JIEMEHTapHbIX (.K.II. B CTemneHHble psapl. OcoOble TOUYKU
aHamUTHYecKUX (yHKUuH, Teopema Jlopana. BerueTsl, oCHOBHas Teopema O
BbI4eTax. [ [puMeHeHus BbI4eTOB
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P 6.1 Ne2

YpaBHeHus1 MaTeMaTH4YeCKO#l (u3uku. Turbl ypaBHEHUI BTOPOTO MOPSIKA
B UaCTHBIX NPOU3BOAHBIX. YpaBHEHHE KONEOAHUs CTPYHBI. YpaBHEHHE
TeruIonpoBoAHOCTH. 3ajava Jupuxie ays ypaBuenus [lyaccona B kpyre.
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23

P 6.1 Ne2




[MompobHoE conmepkaHue AUCIHUILTUHBI, CTPYKTYpa yUeOHBIX 3aHITHH, TPYAOEMKOCTh
N3YUYCHUA NUCHUINIMHBI, BXOAHBIC W UCXOOAINIUMC KOMIICTCHIWH, YPOBCHL OCBOCHUA,
ompeneNnseMblii  dTanoM (OpMHUPOBAaHUS KOMIETEHIMH, Y4eOHO-METOAMYECKOE,
MHPOPMALMOHHOE, MaTepHAILHO-TEXHUYECKOe obecredueHne y4eOHOro mporecca
U3JI0KEHBI B paboueil mporpaMme TUCIIUIITHHEI.



