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MatemMaTMka W WHOpPMaTUKa, YTBEPXOEHHBIM npukasom MuHucTepctBa o6pasoBaHuMs U Hayku Poccuiickon
denepaumm ot 10.01.2018 r. Ne 9

CocraButens (n):
KaHamnaaTt us.-maT. HayK, JOLEHT Abxanpanse 3.J1.

OT Kadbenpbl cocTaBuTENS: VBaHoB B5.9.
3asenyownin kadheapon BbICLLE MaTeMaTuKu

OT BbINyckatoLe kadeapsbi: Axosnes B.I1.
3aeegytownin kadegpom

MeToaundeckuin oToen: CmupHoBa B.T".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb ancumnnuHbl: 3aknagka matemaTmyeckoro oyHoameHTa Kak CpefcTBa U3yYeHUsi OKpYXKatoLwero mMmpa
ONS YCNELHOro 0CBOEHUS ANCLMMNIIMH €CTECTBEHHOHAYYHOro M NPOdeCCMOHANbHOIO LIMKIOB.
1.2 3apgaum gUCLUMUNIIUHBI:

. NpuBUTME W pasBUTUE MATEMaTUYECKOrO MbILLEHUS,
. BOCMUTaHWE JOCTaTOYHO BbICOKOV MaTeMaTU4ecKol KymnbTypbl,
. 0CBOeHMe 0b6y4aeMbIMU MaATEMATUYECKUX METOAOB M OCHOB MaTEMaTUYECKOrO MOAENMPOBaHMSI.

1.3 Tpe6boBaHMA K NpeABapUTENbLHOW NOAroToBKe OOy4aloLerocs:

MpeaBapuTenbHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3YHYEHUN OUCUUMNIINH:

dunsmka

Anrebpa n reomeTpus
Marematuyeckuin aHanms
WHdopmaTnka

2 KOMMNETEHUWU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OlNK-1: Cnoco6eH NpuMeHATb (pyHAAMeHTalNbHbIe 3HaHUA, NONTy4YeHHblIe B 0611aCTU MaTeMaTUyYeCcKnx u (unm)
eCTeCTBEHHbIX HayK, U1 UICMOMb30BaTb UX B NPO(eCcCUOHaNbHOW AeATEeNbHOCTH

3HaTb: - 6asoBble TeopeTn4ecKkme noroxxXeHnd B obnactn d)yHKLI,VIOHaﬂbHOFO aHanmsa.

YMeTb: - ucnonb3oBaTb 6a3oBble TEOpPETUYECKME MONOXKEHUS OUCUMNIMHBL  «DYHKUMOHANbHLIN  aHanmMs» B
npodeccuoHanbHon AeATenbHOCTH.

Bnapetb: — HaBblkaMu BbiOOpa METOLOB pelleHus 3agady NpodecCroHanbsHoOM AeATENbHOCTU HA OCHOBE TEOPETUYECKUX
3HaHWU B 00MacT PyHKUMOHAMNbHOIO aHanuaa.

OlK-3: CnocobeH npuMeHATb U MoaucULMpoBaTh MaTemMaTM4yeckme Mogenu ons pelleHUs 3agay B o6nactu
npocpeccrmoHanbHON AeATEeNbLHOCTU

3HaTb: - MaTemaTtuMyeckne Moaenmu (*)yHKLI,I/IOHaJ'IbHOFO aHanmsa, ucnosb3yemble And pelweHna 3agad B obnactu
I'IpO(*)eCCVIOHaﬂbHOﬂ 0eATeNnbHOCTU.

YmeTb: - NPUMEHATb U MO,IJ,I/I(*)VILI,VIpOBaTb MaTteMaTnyeckme mMmogenu d)yHKLI,VIOHaJ'IbHOFO aHanmsa gnga peweHua 3agad B
obnactn npodeccnoHanbHoOM AeaTenbHOCTU.

BnageTb: — HaBblkaMW MPUMEHEHMS U MoaUUKALMKM MaTeMaTMyeckux Mopenen (YHKLMOHaNbHOro aHanusa ans
pelleHns 3agay B obnacti npodeccroHanbHon AeAaTenbHOCTH.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

CP

Nex. Mp. | (Yackl)
(vacel) | (4acbl)

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

MHHoBaLl.

dopmbl
3aHATUN

dopma
TeKyLero
KOHTpOns

Pasgen 1. Teopusi mepbl 1 nHTerpan Jlebera

Tema 1. Teopus mepsbl.

MoLHOCTb MHOXeCTBa. OYHKLIUM
MHoxecTBa. MocTpoeHne mMepsbl Jlebera.
Namepumble yHKLMM S 10 12

Tema 2. NnTerpan Jlebera.

WHTerpan JleGera oT dyHKUUM,
onpeneneHHon Ha orpaHnyYeHHOM
MHOXecTBe. CpaBHeHMe C  UMHTerpanom 4 8 8
Pumana.

Pazgen 2. JlvHelHble onepatopbl B
hYHKLMOHAmNbHBIX NPOCTPaHCTBaXx

Tema 3. BaHaxoBbl NPOCTPAHCTBA.

Hopma aneMeHTa PYHKLMOHANbHOIo
npoctpaHctea. [lpoctpaHctea | _p,L_p,M,C. 4
CxogumocTb, MonHoTta, cenapabenbHOCTb.
KomnakTHble MHOXeCTBa. CkansipHoe 4 8 8
npoussegeHve. [unb6epTOoBO MPOCTPAHCTBO.
HepaeeHcTBa Nénbaepa 1 MMHKOBCKOrO.

Tema 4. JluHenHble onepaTtopbl.
OnpegpeneHue NMHENHOro oneparopa.
Hopma oneparopa. JInHenHble
dYHKUNOHAMbI.

Bua dyHKUMOHana B MnboepToBOM
npocTpaHcTae. KomnakTHble onepaTopbl. 4 8 28,75
CxogumocTtb nocrnegoBaTenibHOCTH
onepaTopoB. MHTerpankeHble onepaTopbl.

Wtoro B cemecTpe (Ha kypce ans 3A0) 17 34 56,75
KoHcynbTaumm n npoMexyTovHas 025
atTectaums (3ayer) ’
Bcero koHTakTHas pa6ora u CP no 51 25 5675

OUCLUMNnnHe

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eBHbIM NaHoM He NpeayCMOTPEHO

5. ®OHJ, OLIEHOYHbIX CPELACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU




5.1 OnucaHue nokasareneun, KPUTEPMEB U CUCTEMbI OLleHUBAHUA pPe3yNbTaToB 00y4YeHus
5.1.1 Noka3aTenu oueHUBaHUA

Kopn, HanmeHoBaHne oueHOYHOro
lMokasaTenu oLeHnBaHNs pe3yrbTaToB 00yYeHMs
KOMMNeTeHumm cpeacTea
[emoHCcTpupyeT 3HaHuA 6a3oBbiX TEOPETUYECKMX MONIOXKEHUN B
obnactn dyHKUMOHaNbLHOro aHanmsa.
Bonpochl YCTHOIo
Wcnonb3yer  GasoBble  TeopeTMyeckue  MOMOXEHUS  OUCLUMIUHBI
N o cobeceoBaHus.
OrK-1 «DyHKUMOHAMbHbIM aHanu3» B NpodeccnoHanbHOM AesATENbHOCTMY. NoaKkTvko
Ob6napaet HaBblKaMu BblbOpa MeTOa0B peLueHus 3apad P
. _ | OPMEHTMPOBAHHbIE 3aaHUS.
npodeccnoHanbHOM AeATENbHOCTU Ha OCHOBE TEOPETMYECKMX 3HAHUN
B 06nacTu hyHKLMOHANbLHOro aHarnm3aa.
O6nagaeT 3HaHWAMW O MaTeMaTMYecKUX Moaensix (YHKLMOHANbHOro
aHanusa, wucnonb3yemble AnNd  peweHns 3agad B obnactu
npodeccroHanbHoOM AesTEeNbHOCTY.
Bonpochl YCTHOro
MpumeHsieT 7] moamnduumnpyet MatemMaTuyeckme Moaenu
cobecegoBaHus.
OrliK-3 QYHKUMOHANbHOIO aHanu3a fAnsi  peweHus  3agad B obnactu MpakTuko-
npodeccnoHanbHOM AeATENbHOCTY.
OPWEHTUPOBAHHbIE 3afaHUS.
MpumeHsieT " mMoaudpmumpyet MaTemaTunyeckue Moaenu
YHKUMOHANbHOIO aHanu3a fAnsi  peweHus 3agad B obnactu
npodeccnoHanbHOM AesaTeNbHOCTY.

5.1.2 Cuctema u

Kputepun oueHnBaHunsA

LLikana oueHuBaHnA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecenoBaHue

MncbmeHHasn paboTa

3ayTeHo

OOyuvarowmiicas  nokasbiBaeT  rnybokoe
3HaHWe OCHOBHbLIX TeopeM, cBobogHO
OPUEHTUPYETCA B OCHOBHbIX MOHATUSX,
TEPMUHAX W  ONpPedeneHusix;  ycBown
OCHOBHYIO M 3HakOM C [JOMOJSTHUTENbHOWM
nuTepaTypon;  MNposIBNSieT  TBOp4YeCKue
CMOCOBGHOCTM B UCMOMb30BaHUM Yy4ebHOro
maTtepuana.

O6yvatowmmnca  geMoHcTpupyeT
nMoHMMaHWe  ycnosus  3ajadvv,  BnageHue
HaBblkamy ero aHanusa, Bblbopa HyXHbIX
3aKOHOB W popmyn Ans ee pelleHus. Ymeet
NPUMEHATbL  MatemaTMyeckuin annapaTt Ans
peanusauvu nNnaHa pelleHns 3agadv W, ecnu
3TO Heobxoaumo, MOXeT MNpeacTaBUTb  ero
rpaduyeckn. [lonyuun npaBumbHbLIA OTBET U
MOXET ero UHTepnpeTupoBaThb.

npasunbHoe

He 3a4teHo

OOyvalowmiics He WUMeeT [OCTaTO4MHOro
YPOBHSI 3HAHUSI AWUCLUMMIINHBI, HE MOXEeT
copMynupoBaTb  OCHOBHbIE  TEOPEMBbI;
MrOXO  OPUEHTMPYeTCs B OCHOBHbIX
MOHATMSX U ONPEAENeHUsX; NOX0 3HAKOM
C OCHOBHOW nuTepaTypoK; JonyckaeT npwu
OTBETE Ha 3a4eTe CYyLEeCTBEHHble OLUIMOKK
M He MOXET YCTpaHUTb WX Jaxe nof
PYKOBOZACTBOM Npenogasarens.

O6yyarLmincs He MOXET MNpoaHanM3npoBaTh
yCrioBue 3ajayu, HameTUTb MnaH ee peLleHws,
He BrageeT MaTemMatMdeckMMm  annapartom.
MpencrtaBneHve uJyxon paboTbl, OTKa3 oOT
BbINOMHEHUs 3a4aHuUs

5.2 TunoBble KOHTPOIbHbIE 3aAaHUA UIU UHble MaTepuanbl, Heo6XoAuMbie AN OLLEHKU 3HaHUW, YMEHUN,
HaBbIKOB U (MNK) onbiTa AeATEeNbHOCTU
5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n |

dopMynnpoBKN BONPOCOB

Cemectp 4

N3mepumble dyHKLNN.

Mepa Jlebera.

MolLHOCTb MHOXecTBa. PYHKLUM MHOXECTBA.

CpaBHeHwne nHTerpana Jlebera ¢ nHterpanom PumaHa

WHTerpan Jlebera.

KomnakTHble MHOXeCTBa.

CenapabenbHble 1 He cenapabenbHble NPOCTPAHCTBA.

HOpMVIpOBaHHOG MPOCTPAaHCTBO. CxogumocTb, NosHoTa.

Teopema Py6UHM

HepaseHcTBO Nenbaepa. HepaBeHcTBO MUHKOBCKOTO.

OpToHOpMUpoBaHHbIN 6a3nc B MnL6epToOBOM NPOCTPaHCTBE.

Bua dyHkumMoHana B rmne6epToBOM NPOCTPaHCTBE.

MnbbepTOoBO NPOCTPAHCTBO.

rolnl2|alelo|N|o|ja|s|w|Nd=

CxogMMocCTb nocnenoBaTesnibHOCTH onepaTtopos.




15 OnpepneneHne nuHerHoro onepatopa. Hopma onepatopa.

16 Teopema baHaxa.

17 OnepaTtopbl CBEPTKM.

18 KomnakTHble onepaTtopbl.

19 WHTerpanbHble onepaTtopsbl.

5.2.2 TunoBble TeCcTOBLIE 3a4aHUsA

He npegycmoTpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3aAaHusA (3agayvm, Kemcbl)

TvnoBble NPaKTUKO-OPUEHTMPOBAHHbIE 3afaHNA (3adaun, KENChl) HAaXoO4ATCA B NPUNOXeHUU Kk ganHon Prif.

5.3 MeTtoguueckue matepuansbl, onpegensilolime npoueaypbl oueHUBaHUA 3HaHUW, YMEHUN, BNnageHumn
(HaBbIKOB U (MNKN) NPAKTUYECKOro ONbITa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka obyyvarowerocsi K npoMeXXyTo4yHOM aTTecTaumm M Nnopsanok NMMKBUAALUK akageMn4ecKkomn
3a0/KeHHOCTH

lMpoBenoeHNe NPOMEXYTOYHOW aTTecTauMu permnamMeHTMpPOBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6MYMTO
«lMonoxeHne o0 npoBeAeHMUN TEKYLLIEro KOHTPOMS YCNEeBAaeMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLmxcsa»

5.3.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumm no gUcUmninHe

YcTHada + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHme WHas

5.3.3 Ocob6eHHOCTM NpoBeAEHUA NPOMEXKYTOYHOM aTTecTauum nNo AUCUMniInHe

. B03MOXXHOCTb NOMb30BaTbCA CMpaBOYHbLIMY Tabnuuamu;
. Bpemsa Ha noarotoBky oTBeTa no bunety 45

6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECIMNEYEHME OAUCLUUNIIUHDI
6.1 YuebHasa nutepartypa

ABTOp 3arnasuve | M3patenbcTBO | log nspanus | Ccblnika
6.1.1 OcHoBHas y4yebGHasa nutepaTtypa
Kpenkoropckuid, B. J1. | DyHKUMOHANbHLIN aHanm3 KazaHb: KazaHckuin http://www.iprbooks
HaLUMOHanbHbIN hop.ru/62016.html
nccrnegoBaTenbCKmm 2014
TEXHOSTOMMYECKUN
yHMBEpCcUTEeT
AcTtawosa, Y. B. DYHKLMOHANbHbIN aHanu3 Mockea: EBpaauickui 2011 http://www.iprbooks
OTKPbITbIA MHCTUTYT hop.ru/11120.html
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
MasbipuHa, T1. 1O., | DyHKUMOHANbLHLIN aHanma. EkaTtepuHbypr: http://www.iprbooks
Henkanoea, M. B.,|Tunosble 3agayn Ypanbckuii 2016 hop.ru/66213.html
KopkuHa, J1. ®. deaepanbHbIi
yHuBepcuteT, 36C ACB
PeBuHa, C. B., | PyHKUMOHanNbHbBIA aHanu3 B PoctoB-Ha-[oHy: http://www.iprbooks
CasoHos, J1. L. npumepax v 3agadax M3pgaTtenscreo KOxHoro 2009 hop.ru/47190.html
tepepanbHoro
yHMBEpcuTeTa

6.2 MNepeyeHb NnpodcdeccuoHanbHbIX 6a3 AaHHbIX U H(POPMaALMOHHO-CNIPABO4YHbLIX CUCTEM

OnekTpoHHO-6nbnnoTteyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CI1b MNYMTA [AnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-6MbnnoTevHasa cuctema «Abyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

6.3 NepevyeHb NULEH3NMOHHOIo N CBOGOAHO pacnpocTpaHAEeMOro NnporpaMmMHoOro oéecneyeHus
PTC Mathcad 15
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013




6.4 OnucaHne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHne

MynbTumMeguiiHoe obopyaoBaHue, cneumanmMsapoBaHHas mebernb, ocka
JlekunoHHas Y A PyA 4 P A
ayguTopus

CneunanuaupoBaHHasi Mebernb, gocka
YuebHas ayautopus




MpunoxeHune

pabo4en nporpamMmmbl AUCUNNITMHBLI PYHKLMOHAMNBHLINA aHaNm3

HaumeHosaHue OUCuUnﬂUHbI

no HanpasneHnto nogrotoBkn 01.03.02 MNpuknagHas MatemaTuka n nHopmaTtuka
HanmeHoBaHwne Ol (npodwmng): [MpuknagHag matematumka n nidopmaTtumka

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

MpunoxeHue

Ne n/n | YCnoBus TMNOBbIX MPaKTUKO-OPUEHTMPOBAHHbIX 3adaHuK (3agad, Kemcos)
Cewmectp 4
1 Q; — MHOXeCTBO BCEX paLMoHarnbHbIX Ynucen Ha oTpeske [0; 1]. Yemy paBHa Mepa 3Toro MHoXecTa?
2 B e
MHoxecTBO A saBnsieTcst 06begMHEHEM OTPE3KOB BMaa [0, 2] [2 ; 4] [4,8] e
Yemy paBHa Mepa 3TOro MHOXecTBa?
3 Oneparop A onpejenen Ha pyHKIuaAX f(x) € C[0; 1] paBeHcTBOM Af = f(V/x). ABnsetcs nu A NMHENHbIM
orpaHu4eHHbIM onepaTtopom C[0; 1] - C[0; 1]?
4 OnepaTop A onpeziesieH Ha GyHkuusax f(x) € C[0; 1] paBeHcTBOM Af = f%(x). ABnsieTca N A NMUHENHBLIM
OrpaHN4eHHbIM onepaTopoM?
5 dyHkuMK f(x), g(x) € L,[0; 1]. BepHo nun, uto f(x)g(x) € L,[0;1] ?
6 Hantn Hopmy onepatopa A: C[0; 1] - €[0; 1], onpegeneHHoro paBeHCTBOM
Af = 2x+ 1Df (%)
7 dyHKkUMK e, (x),n = 1,2, ..., 06pasytoT OpTOHOPMMPOBaHHIN 6asnc B L,[0; 1],
a,,n=1.2,..,— koaddULUNEHTbI B pasnoxeHun gyHkumn x3 B aTom Gasuce.
Haintn Y12 a? .
8 WHTerpanbHbI onepaTop B L, [0; 1] onpeaeneH cdopmynoi
(Aw)(x) = fol K(x + 2y)u(y)dy. Kak BbIrnaanT AP0 COMNPSXKeHHOro onepartopa?
9 WHTerpanbHbllii onepaTop B L, [0; 1] onpeaeneH cdopmynoi
(Aw)(x) = fOIK(x + y)u(y)dy, a u,(x), u,(x) — ero cobcTBeHHbIE (DYHKLNW, OTBEYAIOLLME Pa3HbIM
cob6CTBEHHBIM Yncnam. Hantu fol uy (%) uy (x)dx.
10 Asnsaetca nu onepatop (Au)(x) = xu(x) kKoMnakTHbIM B C[0; 1]?




