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1 Hesau v 321291 M3y4YeHUS] TUCHMILIMHBI .

1.1 Lesn u3y4yeHUs1 AUCUMIIIMHBI.

[lenbto npenogaBaHus U U3y4eHUs JUCHMILIMHBI « Teopus onepaTopoB» sBJISETCS
OBJIAJICHHUE CTYJICHTaMU METO/IaMH (yH KIIMOHAJIBHOTO aHaIM3a HEMOCPEICTBEHHO
IPUMBIKAIOIMMU K 337a4aM IPUKIaJHON MaTeMaTUKU, KOTOpble HEOOX0AUMBI C OJJHOH CTOPOHBI
i opMUPOBaHUS HABBIKOB PabOThI ¢ a0CTPAKTHBIMUA MaTeMaTHUYECKUMHU MOHSATUSIMH, a C
JPYTOi CTOPOHBI JUIsl BOCIIPUATHS C OOLIETEOPETHYECKUX MO3UIIUHN UAEH U METO/I0B CMEKHBIX
JUCLUIIIMH, TOATOTOBKH BBIIIYCKHUKA KaK M K HAy4HO-HUCCIIEI0BATENIbCKON IESATENbHOCTH, TaK U
K IPOU3BOJICTBEHHO TEXHOJIOIMYECKON JEeSTEIbHOCTU B 00JIACTH PELeHUs] PUKIAIHbIX 3a/ay.

1.2 3agaum qUCHMIINHEI.

3anauell U3ydeHus JUCHUIIIUHBI “Teopus onepaTopoB ’sSBISETCS pa3BUTHE
crocoOHOCTeH CTy[eHTa MIOHUMATh, COBEPIIEHCTBOBATh U IPUMEHSATh COBPEMEHHBII
MaTeMaTUUYECKUI anmnapar Ipu pelieHUN 3aJa4d, BOZHUKAIONM X Ha MPaKTUKE U B HAy4YHO-
U CCIIEI0BATEINBLCKOM 1ESTEIBHOCTH.

1.3 Mecro aucuuninnbl (MoyJisi) B CTPYKType 00pa3oBaTe ibHOi NPOrpaMmbl.

Kypc «TEOPUS OITEPATOPOB» oTHOCHTCS K JUCUMIUIMHAM 10 BEIOOPY BapHaTUBHON
yactu bioka 1. /]nst ocBoeHus Kypca CTyJeHTaMU HEOOXOAMMO HAJIMYUe Y CTYAEHTOB 3HAHUHN U
YMEHHI MpUOOPETEHHBIX B pe3y/IbTaTe M3y4eHUs UMH 0a30BBIX KYpCOB MAaTE€MaTHYECKOTO
aHanM3a, ajareopsl U aHATUTUYECKON TeoMeTpHu, U depeHInaTbHbIX YpaBHEHUH. 3HaHUS,
IIOJIy4EHHBIE IIPU U3YYEHUH JAHHOI'O Kypca , HaXOIST IPUMEHEHHUE IIPU U3Y4EHUH «Y paBHEHUN
MaTeMaTH4decKo (pu3nuku», «JluddepeHInaIbHBIX ypaBHEHUNY, « Teopru BepoSsTHOCTEN,
«HHCIEHHBIX METO/IOB», PsiIa AUCHHUIIINH CHIeIMaIn3ayu. MeTo sl (GyHKIIMOHAIBHOTO aHaINU3a
HaXOJSAT CBOE MPUJIOKEHUE B PA3IMUHBIX c(epax COBPEMEHHOM NMPUKIAJIHON MaTeMaTHKH,
HalpuMep MpU CO3AAHUU COBPEMEHHBIX CHCTEM YIIPABJIEHHUS, a TAKKE B HAYUHO-
U CCIIeI0BATENbCKOM paboTe.

1.4 IlepeyeHb MIAHMPYyeMbIX Pe3yJbTATOB O00y4YeHHMS IO JAUCHUIVIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMHU Pe3yJIbTATAMHU OCBOEHHUs 00pPa30BaTeJIbHOH MPOTPAMMBI .

N3yuenue nanHoOM yueOHON MUCIUILIMHBI HAPaBjIeHO Ha POPMHUPOBAHHE Y 00YyUar0 IUXCS

KOMIEeTSHIIU I
N Hnnexc Conepxanue B pe3ynbrare nusydenus yueOHOU TUCIUTIINHBI
. 3 KOMIIET | KOMIIETCHIIUH (WM e oOyyarommecs J10JKHbBI
| eHOUM YacTH) 3HATH yMeThb BJA/IETh
1. Cr1ocoOHOCTBIO OCHOBHEIE JIOKA3bIBaTh METOdaMU
[IK-2 IMOHHMATh, IMOHSTHS, YTBEPKIACHHUS, TEOpUH
COBEPILEHCTBOBATh M | TEOPEMBI cnenupuIHbIC OmepaTopoB
MPUMEHSITh METO/BI, JULST JULST
COBPEMEHHBII QITOPUTMBI U | (DYHKIIMOHAIBHOT | MCCIICTOBAHUS
MaTeMaTHu4eCKUi cpeacTBa 0 aHalIN3a, | pa3IuYHbIX
armapar TEOpUH MIPUMEHSTh MIPUKIIATHBIX
OIepaToOpOB | METOABI TEOPHH | 3a/ad.
OIepaToOpOB  JUIsk
peleHus
MaTEeMaTHYECKU X
3a7a4




2. CTpyKTYypa U cofepKaHHe JMCHUIIIMHBI.
2.1 PacnipegesieHue TPyAO0EMKOCTH JUCHMILIMHBI 110 BUIaM padorT.
cocraBisieT 8
pacripesielieHue 1o BUAaM paboT MPeICTaBIEHO B Tabiuie

OOmass  TpymoEMKOCTh

IUCIUATIINHGI

3a4.e]l.

(288

94acoB),

nux

TpynoemkocTs, 4acos
Bun pabotsr
5 cemectp 6 cemectp Bcero
KonrakTHasi padoTa (Bcero), B TOM 4YHucJIe 74,3 68,3 142.,6
AyaurtopHasi padora: 70 64 138
B ToM 4yuciie:
Jlexuu (JI) 34 32 66
JlaGopatopusbie padotsl (JIP) 36 32 68
HNnas xoHTakTHas padora
KonTponupyemas camoctostenbHas padota (KCP) 4 4 8
IIpomexxyrounas arrecrauus (MKP) 0,3 0,3 0,6
CamocrosiTesibHas padora: 69,7 75,7 145.,4
CamMonoaroroBka 25 31 56
IToaroToBka 1 caada pK3aMeHa 447 447 89,4
O0mast TPy 10eMKOCTh 144 144 288
By HTOroBOro KOHTpoJis IK3aMeH IK3aMeH IK3aMeH
2.2 CTpyKTYypa IMCUMILIMHbI:
Pacnipenenenue BuoB yaeOHOM pabOTHI U UX TPYAOEMKOCTH TI0 pa3aesiaM JUCITUIUTHHBIL.
Pazgensl qucnumumael, u3ydaembie B 5 (Tabm.2) u 6 (tabdn. 3) cemectpax
Tabnuna 2. Pazaens! AMCHUTIIMHBL, U3ydaeMbIe B O CEMeCTpe.
KoanuecTtBo yacos
AymuTopHas
pa6ota
Ne HaunmenoBanue pazzaesnos Beero
Beero| JI P CpPC | 33
1 2 3 4 5 6 7 8
. |Tpuronomerpuueckue psiasl Pypbe 30 14 6 8 6 10
2. |WuaTerpan JleGera 37 20 8 12 6 11
IIpocTpancTa Jlebera 29 12 6 6 6 11




4 JInHeiHbBIe HOPMUPOBAHHBIC TTPOCTPAHCTBA 43,7 | 24 14 10 7 12,7
Bcero no paznenam 1ycCIuIInHBL 139,7( 74 | 34 36 25 447
ITpomexyrounast arrectanus (MKP) 0,3
Kontpoibs camocTosrensHoit pabotsl (KCP) 4
Uroro 144 | 74 34 36 25 | 44,7

Tabmuma 3. Pa3mensl qUCIUTIIUHBL, U3y4aeMble B 6 cemecTpe.

KommuecTBo yacos
AyautopHas
pabota
Ne HaumenoBanue pas3aciioB
Bceero
Beero| JI P CPC 93
1 2 3 4 5 6 7 8
1 |EBKIMIOBBI IPOCTPAHCTBA 29 12 6 6 8 9
2 |Jluneinble (yHKIIMOHATIBI 29 10 6 4 9 10
3 |JIuHeiHbIE ONIEPATOPHI 38 22 10 12 12 14
4 [putoskeHus TUHEWHBIX OIIEPATOPOB 43,71 20 10 10 12 11,7
Bcero no pazaenam 1y CUUILITAHbI 139,7| 64 32 32 31 447
Ipomexyrounas arrectamnus (MKP) 0,3
Kontpons camoctostensHoi padotsl (KCP)| 4
Hroro 144 | 64 32 32 31 447

[Tpumeuanue: JI — nexuun, JIP — nabGoparopubie 3anstus, CPC — camocrositensHas pabota
cryaenta, KCP — konTponmupyemass paboTa cTyneHTa, D3- HOATOTOBKAa K cJaue 3adera U

OK3aMCHa.

2.3 Conep:xanue pa3ieJioB JUCHUILTAHBI:
2.3.1 3ansTHS JIe KUMOHHOIO THIIA.

Paznmensl qucnunmHel, n3ydaembie B 5 (Tadm.4) u 6 (Tabm. 5) cemectpax

Tabnuna 4. Pasnens! qUCIMIIMHEEL, H3ydaeMble B 5 cemecTpe.

No HaumenoBanue dopma TEeKyIero
Coneprxanue pazaena
paszena KOHTPOJIS
1 2 3 4
1| Tpuronomerpuu ([Iepuogryeckre BeTUYUHbBL. | apMOHMYECKUN aHATH3. Omnpoc no
€CKHUE PsLIIbI [oustue psina. Kos pdunmenter dypre.MuTerpan pe3yabraram
®ypre Hupuxne.Jlemma Pumana. Crnencreue u3 He€. [Ipunuun VHIABUIYaJIbHOT
sokanu3iuu. [Ipusnaku Avau n Jlunumna cxoammMocTi 0 3a1aHUs

psana Oypre B Touke. Pasnoxenue B psag Oypee ais




MPOU3BOJIBHOIO MPOMEXyTKa. Pasznoxkenue B psg Oypne
Henepuoanueckor pyakiun. Pasnoxenue B psg Oypoe
TOJIBKO IO CUHYCAaM U TOJBKO 11O KOCHHYCAM.
PaBromepHas cxogumocTs psga @ ypobe.

HOpPMHPOBaHHbIE ITpocTpaHcTBa. Onpenenenue. [Ipumepsr.
[Ipenen mocnenoarensaoctu B JIHIL. CBolicTBa
npenenoB. 3agadn. OTKPBIThIE U 3aMKHYThIE
npocrpancTsa B L. [Ipenensnas Touka. Teopema.
DKBUBaJIEHTHbIE HOPMBI. Teopema 00 IKBUBAJIEHTHBIX
HOpMax B KOHEYHOMEPHOM MPOCTpaHCTBE. PaccTosiHUE OT
TOYKM J10 moanpocTtpancTsa. Jlemma Pucca o moutu
nepneHauKyisipe. O yH1aMeHTalbHOCTh B TUHEHHOM
HOpPMHUPOBaHHOM IpocTpaHcTse. [lonarusa. CpoiictBa
banaxoBeie npoctpancTsa. [lonsrus. [Ipumepsl. [Ipumep
HETIOJIHOTO HOPMHUPOBAHHOTO IPOCTPAHCTBA. Psizbl B
HOPMHPOBAHHBIX IPOCTPAHCTBAX: CXOAUMOCTb, KpUTEPU
Koum, abconmtoTHas cxoaumocTs. [IprHIUIT BIOXKEHHBIX
mapoB. Teopema bapa.KoMnakrHeie MHOKECTBA B
HOPMHUPOBAHHBIX IPOCTPAHCTBAX, OTPAHUUYEHHOCTb U
3aMKH YTOCTb KOMITAKTHOTI'O MHO>KeCTBA. [Ipe1KOMITaKTHbI€]
MHOXeCTBA. CBsI3b C KOMIIAKTHBIMA MHOKECTBAMHU.
Kputepuii Xaycnop da npeaxoMnakTHOCTH MHOXKECTBA B

2 3 4
{naTerpan HeobOxomnmocTs 0000 1IICHUS TTOHSITHS HHTErpaia Ompoc o
JleGera Pumana..Muoxectsa Touek. [lonsarue mepsl. CBolicTBa  |pe3ynbraramMm
Mepbl. MHOXECTBO MEpBI HOJIb. OIIPE/CIICHHS, IPUMEPBL. | yH (MBI TyaIbHOT
Namepumebie pynkuun. Teopema 00 3 KBUBaJIEHTHBIX 0 3a71aHus
omnpeaeneHusx n3Mepumon pynkiuu. CBolicTBa
U3MEPUMBIX (DYHKIIUH.
Wurerpan Jlebera ot orpaHnYeHHON U3MEPUMOI
by kuu, nousitue. Teopema o CyIecCTBOBaHUHU
nHTerpana Jlebera. CpaBHeHUE ¢ MHTETpasioM Pumana
JMurerpan JleGera no npou3BoJIbHOMY H3MEPUMOMY
MHOXecTBY. CBolicTBa nunTerpana Jlebera . Materpan
Jlebera oT HEOrpaHMYEHHON (PYHKUIHH.
JUpocrpancra  |[loustue L, [a,b]. Teopema o BIOKEHHH TIPOCTPAHCTB. 1. Onpoc no
JleGera Jluneinocts npocrpancts L, [a,b]. Hepasenctso pe3ysipTaTaM
I'énbnepa. HepaBenctBo MunkoBckoro. Hopma B Lp[a, b].| *HAMBHIYaJIBHO
IIpoctpanctso L,[a, b]. CoiictBa pynkuuii L,[a, b]. IO 3a1aHHus
Cxomumocts B L,[a,b]. Teopembl 0 eTHHCTBEHHOCTH > KomioKsi
npenena, 0 HeMPEePbIBHOCTH HOPMBI, PyHIaMEHTAIBHOCTH |~ m
U cxoqumocTu B L,[a, b].
Teopema o nmpubmkennu pyakunii us L,[a, b].
{JIuneitHbIe Jluneiinbie mpoctpancTBa. Onpenenenus. [Ipumepsl. Omnpoc no
HOpMUpOBaHHBI [M3omop ¢usm.. JIuneitHas 3aBucumMocTs. basuc. pe3ynbraram
€ mpocTtpaHcTBa. [PasmepHocTs. @akrop-npocTpancTBo. Teopema o VIHTHBH TyaJIbHOT
pa3MepHOCTH (aKTop-npocTpaHcTBa. JInHeiiHbie 0 3a71aHus




HOPMUPOBAHHBIX MTPOCTpaHCcTBaX. KoMmakTHOCTh U
KOHEYHOMEPHOCTh. Teopema 0 KOHEUHOMEPHOCTH

JIOKaJIbHO-KOMITAKTHOTO TpocTpaHcTBa. Teopema Apiiena.

banaxoBbIe MPOCTPAHCTBA CO CYETHBIM 0a3MCOM.
IonsTue. Ilpumepsr.

OrnpeneneHue U npuMepsl cenapadenbHbIX
HOPMHPOBAHHBIX IPOCTPAHCTB.

Tabnuma 5. Pa3nens! qUCHUTITUHBL, U3ydaeMble B 6 cemecTpe.

HaumenoBanue dopMa TeKyIIero
Ne Conepxanue pasaena
pasznena KOHTpPOJIS
1 2 3 4

EBKITH TOBBI OnpeneneHue rmibOEPTOBa MPOCTPAHCTRA. Omnpoc o

TpOCTPAHCTBA [Tpumepsi. OpTOrOHATBLHOCTH B THIILOEPTOBOM pesyabTaTam
npoctpancTBe. Teopema 06 01HO3HAUHOM VIHTHBH TyaJbHOTO
IIPEACTABICHUU BEKTOPA B BUJE CYMMBI €r0 3anaHus
INPOEKIMK HAa OPTOTOHAJIBHBIE TOANPOCTPAHCTBA.
Jlemma 00 OpTOTOHANBHBIX MOAMPOCTPAHCTBAX.
OpTOHOPMHPOBAHHBIE CUCTEMBI B THIILOEPTOBBIX
npoctpancTBax. CylecTBOBaHUE
OPTOHOPMHUPOBAHHOTO Oa3uca B cenapadenbHoM H-
npoctpancTse. Paner @ypee B H-ipoctpancTse.
DKCTpeMaJIbHOE CBOMCTBO YACTUYHBIX CYMM psia
O®ypee. llomHOTA U 3aMKH yTOCTh
OPTOHOPMHUPOBAHHOU cucTtembl B H-mipocTpancTse.
Teopema Pucca-®uiepa B H-nmpoctpancTse.
W3omop ¢uzm H-nipocTpancts.

1 2 3 4

[TuHelHbIe Jluneitnsie pyrkauonans B JIHII . Onpenenenune.  |Omnpoc mo

DyH KI[OHAIBI Teopema 0 KOpa3MEPHOCTH siipa JIMHEHHOTO pe3yiibraram
¢dbynkuuonana. Teopema Xana-banaxa B TMHEHHOM |WHAWBUYaIBHOTO
IIPOCTPAaHCTBE. JIMHEHBIE HENIPEPBIBHBIC 3a1aHUs
¢y kiuonains! B JIHII. HenpepsiBHOCTD M
OTPaHMYEHHOCTH JIMHEHOTO QyHKnoHana B JIHIL
Teopema Xana-banaxa B JIHIIL. ConpsikeHHOe
npocTtpaHcTBo L. Teopema o momHote L*. Cnabas
cxogumocth B JIHIIL. Teopema Pucca o
MpeACTaBIECHUH JINHEHHOTO HEPEPHIBHOIO
¢dbynkumonana B H-ipoctpancrse.

TuneiHble JInHeHBIN OnepaTop B IMHEMHOM IIPOCTPAHCTBE. 1. Onpoc no

DIICPATOPHI [Tonstre, npumepsl. JIMHEHBII HENPEPBIBH b pe3ynbpTaTam
oneparop B JIHIL. HenpepblBHOCTS U UHIUBUYAIBHOT
orpaHn4eHHOCTh. HopMa TMHENHOr0 OrpaHUYEHHOTO | O 3aIaHU S




oneparopa. CBoiictBa, mpuMepbl. PaBHOMepHas
CXOAMMOCTb JJUHENHBIX ONepaToOpoB. Teopemsl o
PaBHOMEPHOM CXOAUMOCTH B €MHUYHOM KpyTe.
Cnencrsue. [lomrora npocrpanctsa L(L, L,).
CubHast cxogumocts B L(L, L,).Ipumepsi.
[Ipunnun paBHoMepHOIi ]l orpanndeHHocTH. Teopema
banaxa- llIreiinray3a. OOpaTHBIN oneparop.
Onpenenenue. Teopema o TMHEHHOCTH omepaTopa
A~ JlocraTouHoe ycIoBHe OrpaHHYEHHOI
00paTUMOCTH JIMHEHHOTO orneparopa. Teopema o
cymectBoBanuu oneparopa (I + A)~1. Teopema 06
OTpaHMYEHHOI 00paTUMOCTH Oreparopa, OJIM3KOro K
orpaHuuYeHHO oOpatumomy. PerynspHoe
MHO>K€ECTBO, CIIEKTP U PE30JIbBEHTA JINHEUHOTO
oneparopa. CriekrpansHbIii paaunyc. [lonsarue
COIIPsDKEHHOTO oneparopa. Teopema o ero
npencrasiaeHnd B H-npoctpancree. Teopema o
JMHEHHOCTU U HEMPEPBIBHOCTH COMPSHKEHHOTO
onepatopa. CaMoconpsbKEHHBIE OMepaTophl.
CgoiictBa. OnpeneneHue u MpoCTEHIHe CBOHCTBA
KOMITaKTHBIX OIIepaTopoB. TeopeMa o CTpyKType
KOMITAaKTHOTO OIlepaTopa.

2. KonnokBuym

[IpunoxeHus
THHENHBIX
DIIEpaTOpPOB

[lepBas Teopema @pearonsma. Bropas reopema
®penaronsma. Tpetbs Teopema Openronapma.
Pemenue nnTerpanbHbix ypaBHeHu @penrosnbma 2-
IO pOJia C BBIPOXKACHHBIM siipoM. MccnenoBanue
WHTETPAJIbHBIX YpaBHEHU DpearoiabMa ¢ moMo bl
anbTepHaTuBbl OpearonbsMa. Pe30nbBEHTHBIN METOT
pelIeHUs] MHTETPAIBHBIX YpaBHEHUI. MeTon
cxuMaronm x otoopakenuii. [IpousBonubeie Opere
u ["aro.

Omnpoc o
pe3yabTaraMm
WHAWBUAYAJIILHOT'O
3aaHus

2.3.3 JlaGopaTopHble 3aHATHS.
Tabnuna 6. Pasnens! quCIMIIMEEL, H3ydaeMble B 5 cemecTpe.

HaumeHnoBanue
dopma TEeKyIIero
Ne | paznena/monyn HanmeHoBaHue 1a60paTOpHBIX paboT
KOHTpPOJIA
o
1 2 3 4
1 | Tpuronomerpu | Tema 1. Tpuronomerpuueckoe psiasl @ypoe Ha (-7,m) | 1. Bemmonnenue
YeCKUe psibl MPAKTUYECKU X
Dypse Tema 2. Tpuronomerpuueckoe psasl Dypobe Ha (-1,1) saaHmii
Tema 3. Pasnosxenns B pan Pypbe TOIBKO IO CHHYCAM | 2 Qmpoc 110
HJIA TOJIBKO IO KOCHUHYCaM pe3ysibTatam
MIPaKTUYECKU X
Tema 4. OcobenHocTH K03 pduiineHToB psga Oypee. P .
3a7aHu i’

HuddepeHinpoBanre 1 UHTETPUPOBAHUE PSATOB




Dypbe

HuTerpan Tema 1. Mepa JleGera. 1. BeinmonHeHue
JleGera MPAKTUYECKHU X
Tema 2. MHoxecTBa Mepsl 0 3aaHmi
Tema 3. M3Mepumbie MHOXKECTBA 2. Ompoc 1o
pe3ynbpTaram
Tema 4. U3mepumeble 15078
p Pyt MIPaKTUYECKU X
Tema 5. Wurerpan Jlebera ot orpaHu4eHHBIX QyHKIMi | 3a1aHHH
Tema 6. Murterpain Jlebera oT HEOrpaHUUYEHHBIX
byH KU
IIpoctpanctBa | Tema 1 OcHOBHBIE CBOWCTBA MPOCTPAHCTB LP 1. Beimonnenue
JleGera MPAKTUYECKH X
Tema 2. CxonuMocTh B mpocTpaHcTBax Lp 3aaHmi
Tema 3. [I1OTHOCTH MHOXKECTB B MPOCTpaHCTBax LP 2. Ompoc 1o
pe3ynbpTaram
MIPaKTUYECKU X
3aJaHuN
JIluneitnbie Tema 1. MeTpuka B TMHENHBIX IPOCTPAHCTBAX. 1. Beimonxenue
HOPMHPOBAaHH MPaKTUYECKU X
pIe Tema 2. HopMa B TMHENHBIX IPOCTPAaHCTBAX. 3anaHuit
IPOCTPaHCTBA .
Tema 3. CX0MMOCTB B JIMHEHHBIX HOPMUPOBAHHBIX 2. Ompoc 1o
IIPOCTpaHCTBAX. pe3yabpTaram
MPAKTUYECKU X
Tema 4 3aMKHYTOCTb, OTPAaHUYEHHOCTb, OTKPHITOCTb , .
3ajaHu i
KOMITaKTHOCTh B HOPMHUPOBAHHBIX IPOCTPAHCTBAX
Tema 5. [IpenxkomnakrHOCTh B C[a,B]
Tabawma 6. Pasnensl MMCIMILIMHEL, H3ydaeMble B 6 ceMecTpe.
HaumeHoBanue ®opma
Ne | paznena/monyn HaunmenoBanue nabopaTopHbIX paboT TEKYIIETo
o KOHTPOJIS
1 2 3 4
5 | EBkin10BBI Tema 1. EBximunoBsl mpoctpaHcTBa , obume | 1.
MPOCTPAaHCTBA | CBOMCTBA Beinonuenue
IIPaKTUYECKU X
Tema 2. IlpoexTupoBaHHe Ha MOAIPOCTPAHCTBO .
3a7laHu i

CBKIINJI0BA IMPOCTPAHCTBA

2. Onpoc no




Tema 3. OproroHanuzanusi B THUILOEPTOBOM | pe3ylibTaTam
IIPOCTPAHCTBE. MIPaKTUYECKU X
3aJaHuN
JIunelinbie Tema 1. Orpanmuensble ¢yakmuoHansl. Hopma | 1.
n
dyHKUMOHATBI | ByHKUMOHANA B TpocTpancTBax Ly, L, BeimonHenue
. MPaKTUYECKH X
Tema 2. Hopma  nuHEWHOro (QyHKIMOHAA B samaHuii
L,(a,b), C[a,b].
2. Onpoc no
pe3yibpTaram
MIPaKTUYECKU X
3aJaHuN
2 3 4
JInneiHble Tema 1. JInneliHbIe OnIepaTOpBI 1.
OIIEpaTOpBI BeimonHenue
Tema 2. OrpannyeHHble omnepatopbl. Hopma
MPaKTUYECKH X
oreparopa. .
3a7jaHu i
Tema3. Hopma orpaHnueHHOTO oneparopa
P P PATOP 2. Onpoc no
Temad.O06partusIii oneparop. Crnekrp, pe3ojibBeHTa | PE3yJIbTaTaM
oreparopa IMPAaKTUYCCKU X
3aJaHuN
Tema 5. ConpskeHHBIE OIEPATOPBI
Tema 6. BiosHe HenpepbIBHBIE OIIEPATOPHI
IIpunoxenus Tema 1. Pemenue wuHTErpaidbHbIX ypaBHeHMH | 1.
TeOpuu @penroapma € BBIPOKACHHBIM SAPOM. Bemmonnenne
OII€paToOpoOB . | IpaKTH4YeCcKu X
Tema 2. HccnenoBaHue MHTETPAIbHBIX YPaBHEHUN sazaHHil
@pearospbmMa € HMCIHOJb30BAHUEM aJbTEPHATUBBI
®pearonbma 2. Onpoc no
. pe3yibpTaraM
Tema 3. PemieHue MHTErpanbHBIX YpaBHEHUH Ipu
IIPAKTUYECKU X
IIOMOLIM PE30JIbBEHTHI .
3ajaHu I
Tema 4. MeTto 1 ckxMMaro X 0TO OpaskeHU i
Tema 5. [IpousBoansie @perie u ['aTo

3anmTa nabopatopHoit pabotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerno-rpaduueckoro 3amanusi (PI'3), manucanume pedepara (P), scce (D),
xoiokBuyM (K), rectupoBanue (T) — He mpeaycCMOTpPEHBI.



2.4 Ilepe4eHb y4eOHO-MeTOANYECKOI0 00ecneYe Husl A1 CaMOCTOSITeJIbHOI padoThI
o0y4arommxcsi o AMCUUIIMHE (MOIYJI10)

Llenpro caMOCTOSTENBHOM paboThl CTYCHTA SIBJIETCS yriyOiaeHne 3HaHUH, MOTy4eHHBIX

B pe3ynbTaTe ayauTOPHBIX

3aHATHH. BBIpaGaTBIBaIOTCH HaBBIKA CaMOCTOSTEIIHFHOM pa6OTI>I.

3aKperIsIOTCS ONBIT U 3HAHUS TOTydeHHBIE BO BPeMs JIAOOPAaTOPHBIX 3aHSATHM.

Hepequb y‘le6HO-MeTOI[I/ILIeCKOFO obOecIieueHus JUCHUITIMHBI I1O

No Hanvenopanue BBIMIOJIHEHHIO CAMOCTOSTEIIBHON PaboThI
pasnena
1 2 3

1{Tpuronomerpuyeckue
psansl Pypre

1. Harancon W.I1. Teopust pyHKIIMI BeIIieCTBEHHOM TIEPEMEHHOM |
Y4eOHuk 1151 By30B. 5-¢ u3g., crep. — CI10.: UsnatenscrBo “Jlans”,
2008. — 560 c.:un. — (YueOuuku st By30B. CrienanbsHas
murepatypa). ISBN 978-5-8114-0136-9

2. JlemunoBry b.I1. COoopHUK 33124 ¥ yIpaXKHEHHUH 110
MaTeMaTtnyeckoMy aHanu3y: YuebHoe mocodue. - Jlanp, 2017. — 624
c. — ISBN 978-5-8114-2311-8

3. BrmacoBa E.A., MapueBckuii LK. DyieMeHTBI (PyHKITMOHATBHOTO
a"Ham3a: Yuebnoe nmocoodue. — CI16.: U3parensctso ‘“Jlans”, 2015. —
400 c. — (YueOnuru mis By30B. CrenmanbsHast mreparypa). ISBN 978-
5-8114-1958-6

2. |Uurerpan JleGera

1. Harancoun W.I1. Teopust GpyHKIIMIT BE1LIECTBEHHON EPEMEHHOM :
Y4eOHuK 1 BY30B. 5-¢ u3., crep. — CI16.: U3natenscrBo “Jlanp”,
2008. —560 c.:un. — (YueOuuxu v By30B. CrieranbsHast
murepatypa). ISBN 978-5-8114-0136-9

2. Bnacosa E.A., Mapuepckuii M.K. DnemeHTbl (DyHKIIMOHATBEHOTO
anammiza. Yuebuoe nocobue. — CI10.: U3marensctBo “Jlans”, 2015. —
400 c. — (YueOnuru st By30B. CrenmanbsHast mreparypa). ISBN 978-
5-8114-1958-6

3. Komvoropos A.H., ®omun C.B. DnemenTs! Teopuu GyHKIHUN 1
GyHKIHOHATBHOTO aHam3a. — /- u3a. — M.: DU3MATIINT. 2009. —
572 c.— ISBN 978-5-9221-0266-7

3. [(IIpocTpancrtBa
JleGera

1. Harancon W.I1. Teopust GpyHKIIMI BelleCTBEH HOM TTEPEMEHHOM |
Y4eOHuk 151 By30B. 5-¢ usn., crep. — CI10.: UsmatenscrBo “Jlans”,
2008. — 560 c.:un. — (YueOnuru st By30B. CrienanbsHas
mureparypa). ISBN 978-5-8114-0136-9

2. BmacoBa E.A., Mapuepckuii LK. DnieMeHTBI (DyHKIINOHATBHOTO
a"Ham3a: YueOHoe mocodue. — CI16.: U3garensctso “Jlanp”, 2015. —
400 c. — (YueOnuru mis By30B. CretmanpHas mreparypa). ISBN 978-
5-8114-1958-6

3. Komvoropos A.H., @omun C.B. DnemenTs! Teopuu GyHKIMN 1
dyHKUMOHATBHOTO aHaM3a. — 7-e u3a. — M.: DU3MATIIUT. 2009. —




572 c.— ISBN 978-5-9221-0266-7

JInnennrie
HOPMHUPOBAHHbIE
MPOCTPAHCTBA

1. Bnacosa E.A., Mapuesckuii 11.K. DnemMeHTsI (hyHKIIMOHATEHOTO
agam3za; YuebHoe rmocodue. — CI10.: U3narensctso “Jlann”, 2015. —
400 c. — (YueOnuru 1 By30B. CrienmansHast uteparypa). ISBN 978-
5-8114-1958-6

2. Jlrocrepank JI.A., Cobone B.W. Kparkuii Kypc ¢yHKIIMOHATEHOTO
aHamza : YueOHoe mocobue. 2-e u3g., crep. — CI16.: M3natenscTtBo
“Jlanw”, 2009. — 272 c. — (YueOHukwu 1151 By30B. CrieninabHas
mureparypa). ISBN 978-5-8114-0976-1

3. I'ypeuy A.I1., Kopues B.B., Xpomos A.I1. COopHIK 3a1a4 110
(GYHKIMOHAIbHOMY aHaM3y. Y4eOHoe rocobue. 2-¢ u3Jl,, UCIp.. —
CI16.: UznatensctBo “Jlanp”, 2012. — 192 c. : un. — (YueOHUKA 17151
BY30B. CrietmanbHas nmureparypa). ISBN 978-5-8114-1274-7

EBximnioBsl
MPOCTPAHCTBA

1. Bnacosa E.A., Mapuesckuii 11.K. DnemMenTsI (hyHKIIMOHATEHOTO
agam3za. YueOHoe rmocodue. — CI10.: U3narensctso “Jlann”, 2015. —
400 c. — (YueOHuru mist By30B. CnetmanbsHas mreparypa). ISBN 978-
5-8114-1958-6

2. Jlrocrepuuk JI.A., Co6oseB B.W. Kparkuii Kypc (pyHKIMOHATBHOTO
aHamza : YueOHoe mocobue. 2-e u3., crep. — CI16.: M3narenscTtBo
“Jlanw”, 2009. — 272 c. — (YueOnukw 151 By30B. CrienuaibHas
aureparypa). ISBN 978-5-8114-0976-1

3. I'ypeny A.I1., Kopues B.B., Xpomos A.I1. COopHuK 33124 110
(YHKIIMOHAJILHOMY aHATM3y. Y4ueOHoe rnmocodue. 2-¢ u3., UCIp.. —
CI16.: U3natensctBo “Jlanp”, 2012. — 192 ¢. : un. — (YueOHUKA 17151
BYy30B. CnietmantpHast iureparypa). ISBN 978-5-8114-1274-7

[TnHelHbIE
byHKUMOHATBI

1. Bnacosa E.A., Mapuesckuii 11.K. DneMenTsI (hyHKIIMOHATHHOTO
anamiza. Yuebuoe nmocobue. — CI10.: M3narensctBo “Jlans”, 2015. —
400 c. — (YueOnuru mis By30B. CrenmansHast mteparypa). ISBN 978-
5-8114-1958-6

2. Jlrocrepuuk JI.A., Co6oneB B.W. Kparkuii Kypc (yHKIMOHATBHOTO
aHam3a : YuebHoe mocooue. 2-¢ usn., crep. — CII16.: UznaTensctBO
“Jlanw”, 2009. — 272 c. — (YueOHuku ams By30B. CrieninanbHas
murepatypa). ISBN 978-5-8114-0976-1

3. I'ypesuu A.IL, Koprer B.B., Xpomos A.I1. C6opHUK 33124 110
byHKLIMOHATEHOMY aHaM3y. YueOHoe nocodue. 2-e u3M., UCIIp.. —
CII6.: MznatenbctBo “Jlans”, 2012. — 192 c. : ui. — (YueOHUKHA IS
By30B. CriermansHast turepatypa). ISBN 978-5-8114-1274-7

TnHenHbIe OnepaTophl

1. BriacoBa E.A., Mapuesckuii K. DneMeHThI (hyHKIFIOHATHEHOTO
a"Ham3a: Yuebnoe rocodue. — CI16.: U3narenscto “Jlans”, 2015. —
400 c. — (YuebHuru s By30B. CnenpanbHas mteparypa). ISBN 978-
5-8114-1958-6

2. JTlrocrepuuk JI.A., Cobone B.U. Kparkuii Kypc GpyHKIIMOHATBHOTO
aHarmza : YueOHoe nmocobue. 2-e uzg., crep. — CI16.: M3narensctBo
“Jlanw”, 2009. — 272 c. — (YueOHukwm 115 By30B. CrieninanpHas
mureparypa). ISBN 978-5-8114-0976-1




3. I'ypesuu A.IL, Koprer B.B., Xpomos A.I1. CoopHUK 33124 110
(byHKUMOHATIEHOMY aHamM3y: YueOHoe nocodue. 2-e u3a., UCIp.. —
CII6.: MznatensctBo “Jlans”, 2012. — 192 c. : ui. — (YueOHUKA TS
By30B. CriermansHast turepatypa). ISBN 978-5-8114-1274-7

8. [Ipunoxenus teopuu |1. Bmacosa E.A., Mapuesckuii .K. DieMeHTbI (PyHKIMOHATBHOTO
DIIepaToOpOB agam3za; Yuebnoe rmocodue. — CI10.: U3narensctso “Jlaas”, 2015. —
400 c. — (YueOHuku 14 By30B. CrienmanbHas mteparypa). ISBN 978-
5-8114-1958-6

2. JTlrocrepuuk JI.A., Cobone B.U. Kparkuii Kypc GyHKIIMOHATBHOTO
aHaimmza : YueOHoe mocobue. 2-e u3g., crep. — ClI16.: M3natensctBo
“Jlanw”, 2009. — 272 c. — (YueOHukwu 1y By30B. CriennanpHas
muteparypa). ISBN 978-5-8114-0976-1

3. I'ypeuy A.I1., Kopres B.B., XpomoB A.I1. COopHuK 3a1a4 110
(GYHKIMOHAIbHOMY aHaM3y. Y4eOHoe rocobue. 2-¢ u3Jl,., UCIp.. —
CI16.: UznatensctBo “Jlanp”, 2012. — 192 ¢. : un. — (YueOHUKA 17151
BY30B. CrietmanbHas aureparypa). ISBN 978-5-8114-1274-7

YuebHO-MEeTOANYECKHE MaTepHallbl JJIsl CaMOCTOSATENbHOM paboThl 0Oydarolmmxcs W3
YU CJIa MHBAIMIOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3710poBbst (OB3) mpenocraBistoTcs
B (popmax, aanTUPOBAHHBIX K OTPAHUYEHUSAM UX 30POBbs U BOCIIPUATHUS MHPOpMaLINU:

JList a1 ¢ HapyIIeHUsIMUA 3PEHUST:

—B TIe4aTHOW (popMe yBEITMUYSHHBIM IIPH ProMm,

— B (bopMe AIEKTPOHHOTO TOKYMEHTA,

JLyist U1 ¢ HapyIICHUSIME CITyXa:

— B TIe4aTHOHU (hopme,

— B (bopMe AIEKTPOHHOTO JOKYMEHTA.

JLyist a1 ¢ HapyIIeHUsIMHA OMTOPHO-ABUTATEIBHOTO anmnapara:

— B Me4aTtHou gopme,

— B (bopMe AIEKTPOHHOTO TOKYMEHTA,

JlaHHbBIi TepedeHb MOXET OBIThb KOHKPETU3UPOBAH B 3aBHCHUMOCTH OT KOHTHHICHTA
00yJaro M XC 51.

3. Obpa3oBaTeJ/ibHbIE TeXHOJIOTHH.

C TOYkM 3peHHS NPUMEHSAEMBIX METOJOB HCIONB3YIOTCA KaK TPaJIuLHOHHBIC
UH(OPMAIIMOHHO-O0bACHUTENbHBIE JIEKIMM, TaK M HMHTEpaKkTHBHAas IoJaya Marepuaia ¢
MYJIbTUMEIUNHON cucTeMoil. KoMnbproTepHblE TEXHOJOTMM B J@aHHOM Cllydae OOECIeunBaroT
BO3MOXHOCTh Pa3HOIIJIAHOBOI'O OTOOpPa)XKEHHs aJTOPUTMOB U JEMOHCTPALMOHHOIO MaTepuaa.
Takoe codeTanwe MO3BOJISICT ONTHUMAILHO HCHOJIB30BATh OTBCIACHHOC BpPEMSA U PACKPLIBATH
JIOTUKY U COACPKAHUC NUCHUITJIMHBI.

Jlexuuu MNpeACTaBISIIOT COOON cUCTeMaTH4ecKue 0030psl TeM  (YHKIHOHAIBHOIO
ananu3a. JlaboparopHoe 3aHsTHE IMO3BOJISIET HAYYUTh CTYICHTa HMPUMEHSTh TEOPETUUYECKUE
SHAaHUA TPU PECHICHHUHN U UCCIICAOBAHUN KOHKPCTHBIX 3a71a4. .Ha60paTOpHI>IC 3aHATHUSA MIPOBOOATCA
B TPaJAMLIMOHHBIX aynuTopusx. [Tonxon pa3dopa KOHKPETHBIX CUTYallMH HIMPOKO HCIOJb3YETCs
Kak IpenoJaBarcjicM, TaK W CTYACHTAaMH TIpU NpOBCACHNN  aHaJIM3a PC3YyJIbTATOB



CaMOCTOSITEIbHOW paboThl. DTO OOYCIOBIEHO TEM, YTO B IMPOILIECCE HCCIEIOBAHUS YacTo
BCTPEUAIOTCA 3aJauM, JJIs1 KOTOPhIX €IMHBIX MOJAX0JI0B He cyulecTByeT. Kaxaass koHKpeTHas
3a7iaya TMpPU CBOEM HCCICAOBAHUM HMMEET MHOXECTBO IOJAXOJI0B, a 3TO0 Tpelyer pasdopa u
OIICHKH 11€JIOM COBOKYITHOCTH KOHKPETHBIX CUTYAIU M.

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3/10POBBSI MPEIYCMOTPEHA OpraHU3alus
KOHCYJIBTAIlMH C UCIOIB30BAHUEM AJICKTPOHHOMN MOYTHI.

4. OueHOYHbIE CPeCTBA JJIsl TEKYIIEro KOHTPOJISI yCIIeBAeMOCTH U MPOMEKYTOYHO i
aTTeCcTaAllUM.

4.1 ®oHA OLIEHOYHBIX CPEACTB /1JIsl MPoBe/1e HUA TeKYIIero KOHTPOJIS .

Texkynmii KOHTPOJIb 3HAHUM CTYICHTOB MPEACTABIISIET COOOM

— BBINIOJIHEHHE JIOMAIHUX 3a/IaHU;

— BBINOJHEHHUE CAMOCTOSTENLHOM paboThI;

— MPOBEICHNE KOHTPOIBHBIX PabOT.

OO6pazern 3a1aHuil 17151 TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH.
5-ii cemecTp

1.Pasnoxuts B psn Oypbe dynximio f(x) = x, onpeeneHnyio Ha otpeske |- T, 7).
2.Paznoxuts B psaag Dypee pynkuuro f(x) = |x|, onpenenennyro na orpeske [—1,1].
3.Paznokuth B pag Pypbe a) mo cuHycaM, 0) mo KocuHycam ¢ynkumio f(x) =mw — 2x,
omnpezenennyro Ha orpeske [0,7].

4. Pasznoxuts B pag Dyppe a) Mo cuHycam , ©0) 1o kocuHycaM Qynkumio f(x) = x?,
omnpezenennyro Ha orpeske [0,1].

5. Kak crnenyer mpoaoDKUTh aOCOMIOTHO HHTETPUPYEMYIO Ha OTpE3Ke [0, g] dbyHkuuio, Ha

OTPE30K [— T, TL'], uT06BI ee psi Dypbe umen BU Yo, cos(2n — 1)x ?

6.MOXeT 1 MHOKECTBO, UMEIOIIEE XOTsI ObI OJTHY BHYTPEHHIOIO TOUKY, UMETh HYJIEBYIO MEpy?
7.Iloctpouts musa mo6oro «a € (0,1) 3amkayroe mnoamuoxkectBo X orpeska[0,1] 0Oe3
BHYTPEHHUX TOYEK Takoe, uto m(X) = a.

8. ITycth X — MHOKECTBO uncen u3 orpeska [0,1], B 1ecATHYHOI 3aKMCcH KOTOPHIX OTCYTCTBYET
uudpa 8. Haittu m(X).

9. Sensmorca yu  Qyskuuu f(x) m f3(x) wusMepumbiMu oaHOBpeMeHHO? A (DyHKUMU
fG)m f2(x)?

10. Boruncnute unterpan JleGera | 01 f (x)dx, re

1
x? , 11 BceX UpPPaLMOHAJILHBIX X, 60JIbIINX, YEM oy

— 1
a) f(x) =1 x3,ans Beex MPPAIMOHAIBHBIX X, MEHBIIUX, €M =

, 0,eciu x € (0,1) N Q.
_ (x?,ecmux € [0,1]\0,
b) f(x)—{ 1,ecnmu x € Q.

(sin X, eCJu X € [O, %] \D,

) flx)= COSTTX, eCJIU X € G, 1) \D,

x%, ecimx € D,

rae D — KaHTOpOBO MHOXKECTBO.
12. Tpusectu npumep dyakuuu x(t), Takoi, uro x € L,[0, 1]\L,[0, 1].
13. Kakue u3 npuBOANMBIX HHXKE (QYHKIIUH ONPEIEIAIOT PAcCTOSIHUE Ha MHOKeCTBE R:

1) p(x,y) =+/Ix = yl; 2)p(x,y) =Isin(x—y); 3 plx—y) =& —-y)?
4) p(x,y) = larctgx —arctgyl; 5)p(x,y) = arctg|lx—yl; 6) p(x,y) = |x* —y?[;



7) p(x,y) = ln(l + lx —yD; 8) p(x,y) =e* ¥ —1; 9 p(xy) = Ix3—y3;
10) p(x,y) = m, p(x,y) = cos*(x —y)?
14) Kakue 3 MpUBOJMMBIX HHXKE (yH KIIUH OMPEICIAIOT pacCTOsIHUE Ha MHOXKecTBe R'™:

1) p(x,y) = maxygoplx, — yils 2) p(x,y) = X5 _qlx, — vl

3) p(xy) = ZRoilx, — yil?s 4) p(x,y) = max; pcn_1lxp — Y l;

5) p(x,y) = Xk=1klx, —yili 6) p(x,y) = Xiylx, — vy llnk?
15) Kakue u3 NPUBOAUMBIX HUKE (QYHKIMH ONPENENSIOT PACCTOAHWE B Kiacce (QYHKIM,
HenpepsIBHBIX Ha oTpeske [0, 1]:

1) p(x,y) = maxpeey [x(0) =y (@O 2) px,y) = supt [[|x(D) —y(@ldr, t € (0,1];
plx,y) = Jfollx(t) —y(®)|dt; 4) p(x,y) = maxte[o,l]lx(t) —y@®|+ fflx(r) —y(1)| dt?

16) Kakue w3 mpHBOAMMBIX HIDKE (DYHKIHMIA ONPEACISIOT PaccTOSHUE B Kiacce (DYHKIUM,
HenpepbiBHO auddepernupyembix Ha orpeske [0, 1]:

1) p(x,y) = maxeepo 1% (0) — ¥ (O)1;

2) p(x,y) = x(0) — y(0)| + max,cpo 1% (t) — y (O,

3) p(x,y) = max,po 17|x(0) — y(¥)| + max,gfo 1 lx'(®) — y(O)];

4) p(x,y) = maxte[o,%]lx(t) -yl + max, [z ] lx'(2) —y'(©)1?
17) Haiiti paccrosiHue Mexay GyHkiusmu x (t) = sin 2t ncos 2t B npocrpanctee 1) C[0,7];
2) c*o,x]; 3)L,[0,7]; 4)L,[0,mx].
18) Haiitu paccrosinue mexny Gynkuusmu  x(t) = t3 +t u y(t)=2t3 + t? B npocrpancTBe
1) c[-1,1];2) ¢*[-1,1]; 3)L,[—1,1]4) L,[-1,1].
19) UccnenoBaTh Ha CXOMMMOCTb TIOCIIENOBATENBHOCTD {X,, } B ipoctpanctee 1)IT;2)17; 3) IL:
a) x, = (%, 0, ...,0); 6) x,=(e%%,1,1,..,1); B)x, = (e"‘,e‘kz, ...,e"‘n);

1

r) X, = (cosk, 2,2,..,2); 1) x,, = (k2 e ...,—).

2 3 n
20) HccnenoBaTh Ha CXOXMMOCTB TIOCNENOBATENBHOCTS {X; } B mpoctpanctse 1)l;; 2)1,. ; 3)l,

)i = (0,00 ) myx = (11 % =, k_)
0, )i W= (22..,2,00,..); ¢) x, = (0,..,0,3,0

—(r . I 1 . — (p—k .
) 2 = (5,2 =, ) 9%, = (€75,0,0,.,07,00 ..

0, = (50,0,..,0,2-,0,0,.. ) ©) x. = (15,5, ... 2,00,..)

21) Uccnenosars Ha cxoauMocTs B ipoctpanctse 1) C[0,1]; 2) L,(0,1) nocnenoBarensHoCTh
t
a) x,(t) =tk; 6) x,(t) =sint — sini; B) x,(t) = \/_’;%; 1) x,(t)=ek;
) x, (6) = th —t**1; e) x, (t) = tF —t%; x) x,(t) = tek*.
22) B xaxux npoctpancTax L,[0,1] 1 k kakoMy Tipesieny CXoasTCs MoCie/I0BaTeTbHOCTH

[y

[vE tE[O ] - B ln(k),te[o,%]_
Y20 = 0, tE( 1] O te(ki’,l] ’
0, te (0,1] rﬁ,te(;,l]

23) Uccnenosars Ha cxoauMocTs B ipocrpanctse 1) C[0,1]; 2) L,(0,1) psiast
Q) Tp_oth; 6) Nieoo(1— 0tk B) X, e KD,



24) SIBnseTcs JM OTKPHITBIM MHOXeCTBO  (pyHKuud w3 mpocrpancrea ([0, 1],
YIAOBJIETBOPSIFOIIM X YCIOBHIO:
a)0 <x(t) <1+t% te(0,1),
6) [, lx(t)ldt < 1;

1 .
B)J, x(O)dt <1;

1

D x| < 22
25. SIBisieTcs M 3aMKH YTBIM MHOXeCTBO GyHKkiuii u3 C[0,1], ymoBaeTBOpArOLMX YCIOBUIO
a) sgnx (%) =1;
0) sgnx(t)=1, t € [0,1] ?
26. SIBNAIOTCS M KOMIIAKTHBIMM, NpeakoMnakraeiMd B C[0,1] cnenyronme cemeiictea
yHKIHii;
M ={x@®] x(0)] < K, Ix (D] < K, t €[0,1]};
2) M ={x(®|Ix(0)] < K,, [} (x(£)2dt < K, }
3) M={x@®|x@®<t tel0;1]}
4) x,(t)=t%ecmn a)0<a;<a<a,<o; 6)0<a,<aq;
5) x,(t) = et*®  ecnu a)a €R; 6)a=>0;B) a <O0;
6) x,(t) =sin(at), ecnu a)a ER,; 6)0<a < a, < oo;
7) x,(t) =sin(a +t), ecma)a€R; 6)0<a; < a<a, <oo?
27. TlpoBecTH Ipolecc OPTOroHanu3anuu cucteMsl Gy kuuii {1, t, t%, t3} B mpocTpancTse

a) L,(-1,1) ; 6)L,(0,1).
28. B mpocTtpaHcTBE l2 HalTH MHOXKECTBO BEKTOPOB, OPTOTOHAJIBHBIX BEKTOPY X, , €CIIH
a) x, = (00,..,0,1,0,..); 6) x, = (0,1,0,1,...); B)x, = (1,1,..,1,00,...).

29. B npocrpanctse L,[—7, ] HaiiTi npoexiuu GyHKIHi
a) x(t) =0; 0) x(t) = sin G) B) x(t) =t; 1) x(t) = cos2t
Ha roamnpoctpanctBo X, = {x(t) = ¢, + ¢, sint + c; cost}.
30. B npocrpanctse L,[—1,1] naiitn npoekunu ¢yHKuuit
a)x(t) =t%; 6)x(t) =t3
Ha noanpoctpanctso X, = {x(t) = ¢, + c,t}.

6 cemecTp

1. Kaxkue u3 npuBeaeHHbIX GOpMYI 33/1aI0T OMEepaTop :
1) Alx(t)] = maxre[o’lllx(r)l . A:C[0,1] » C[0,1];
2) Alx(8)] = x(9), A:c[0,1]~ cl0,1];

3) Alx(H)] = x(t+ 1), A: C[0,00) - C[0,);

4) Alx(t)] = tx(2t), A: C[0,00) = C[0, o0);

5) Alx(t)] = x(0), A: L(0,1) » L,(0,1);

6) Alx(®] =75 A:C[0,1]>C[0,1];

7) Alx(D)] =x(t — 1), A: C[0,00) - C[0, );

8) Alx(0)] = f, x(t)dt, A: €[0,1] > C[0,1] ;

9) Alx(8)] = [J x(t)dt, A: L[0,00) - L[0,00);
10) A[x(t)] = signx(t), A: C[0,1] - C[0,1];

1) Alx(0)] = [, x(D)dr,  A:C[0,1] > C[0,1] ;

12) Alx()] = [ e"x(0)dt, A: €[0,1] > €[0,1];



13) Ax = (xlxz—zx—3 ) A: 1y — L,

3

14) (Ax)(t) = X2 “ksinkt, A: 1, - C[0,1];

k2

15) Ax = (x(l),x(%),x(%), ), A C[0,1] = L;
16) Ax = (xl"z—zﬁ) Al —ly;

3

17) Ax = (xp,x2,x3,...), A: 1,12

2.

1)
2)
3)
4)
5)
6)
7)

3.

1)

2)
3)
4)
5)
6)
7)
8)
)

4.

[IpuBecTu mpuMepsl HETPUBUATIBHBIX ONIEPATOPOB B 33JaHHBIX TPOCTPAHCTBAX

clo,1] - ¢[-1,1]; 8) L,(0,1) - L,(0,1);
R? - R3: 9) €(0, ®©) -1, ;

I - Ly 10) L,(0,1) > C[0,1];
l,— C[0,1]; 11) c[0,1] -1,

R3 - R?; 12) c[0,1] - C[1,3];
I, - R?; 13) c'0,1] - L, .

lo, =1y

Kaxkue n3 npuBeIeHHBIX HUKE ONEPATOPOB SABIISIOTCS TUHENHBIMH 7

Alx(t)] =3x(t) +t, A:C[0,1] - C[0,1];

Alx(t)] = fog(t3 +13)x(r)dr, A : C[0,1] - C[0,1];
Alx(t)] = cos2x(t), A: C[0,1] - C[0,1] ;

Alx(t)] = tx(t?), A:C[0,1] - C[0,1];

Alx(t)] = |x(t)|, A:cC[0,1] - c[0,1];

Alx()] = [ e™tdr, A:C[0,1] - €[0,1];
(Ax)(t) = cos(tx,), A : R* - C(—o0, );
(Ax)(t) = 4x2t 4+ 3x,t?, A : R?* - C(—0,00);
(Ax)(t) = x;sint — 3x,t, A : R? 5 C(—0,»);

HpOBepI/ITB JIAHEUHOCTL U OTPaHUYCHHOCTD (I)YHKI_II/IOHaHOB U HalTH uX HOPMBI
B L0l

1) f0) =350 2) FO) = Tpa(-Dixg 3) 109=T7, 22

Haiitu Hopmy suHeiHoro ¢ynkuuonana a) B C[0,1], 6) B L,[0,1],8) B L,[0,1],
3aIAHHOTO BBIPAKEHUEM fol h(t)x(t)dt, ecnu pyaxuus h(t) paBHa:

-3, 0<5t<0,6, 1\.
1) {0,2, 06 < t<1; 10) cos (£ -3)
2) In (t+2); 11) 3 — ¢;
3) 2t—1; 12) 2 — 4t +
4) t*—1; 13) cosmnt ;
5) sin (n (t - %)) 14) 2-sinmt ;
6) et —3; 15) Vt+ 4 ;
7) t? +3t —2; 16) Vt2—t+6;
8) cos2mt; 17) e? -3;

9) 3 -1 18) ch2t.

9



6. HaiiTu HOpMBI CiIeIyIO X ONIEPATOPOB.
1) Alx(®)] = [} x(1)dr, A € L(C[0,1]);

2) Alx(®)] =x(t), A€ L(c*[o0,1],C[0,1]);

3) A[x(t)] = t?*x(t), A€ L(L,[0,1]);

4) Alx()]= et“x(t) A€ L(cl[o,1]);

5) Alx(O)]=7x(8), A€ L(C[0,));

6) Alx(t)]= f x(r) sintdr, A € L(C[0,1]);

7) Alx(D]=t?x(0) —tx( ) A€ £(cl[o,1]);

8) Alx(D)]=x(t"), A € L(C[0,1]);

9) Alx(t)]=(t* +2)x(0), A€ L(C[0,1]);

lO)A[x(t)]=tf x(t)dt, A€ L(L,[0,1]);

11)A[x(t)]:f 2t+ t¥)x(r)dr, A€ L(L,[0,7]);
12)A[x(t)]:f (t —t+ Dx(v)dr, A€ L(L,[0,n],C[0,n]);
13) A[x( )]:f (sint + 2cos T)x(7)dt, A € L(C[0,7],L,[0,7]);
14) Alx(t)]= f 2t—1)2%x(v)dr, A€ L(L,[0,7]);

15) Ax = (—xl,’;—Z, ~%,.), AeLly);
16) Ax = (2,23, ), A€ L)
17) Ax = (x;,%5,x, + x5), A€ L(,,R3).

3

7. Haiitu onieparop, conpsbkenHbIi oneparopy A € L(1,):
1) Ax = (x4,...,x,,0,0,..)
2) Ax = (A%, ,%,, 0, A%, ), (A3 € Ly
3) Ax =(0,x4,%x,,...);

4) Ax = (x,,x3,...);

5) Ax = (5x; — 2x,,X3, X4, ... ).

8. Haiitu onepaTop, COTIPSDKEHHBIN oreparopy A € L(L,[0,1]),
Alx()] = f K (t,s)x(s)ds, ecnu dpyuxuus K (t, s) umeeT BUL;
1) 1 8) te~s
2 t 9) t(e* 1y,
3) s; 10) %
4) t-s; 11) sin(t — 2s);
5) t+sin 2s; 12) e cos(t® —+/s);
6) |2m — 2s| sin 4t; 13) tsins — s? cost.
7) 2t—3s;
9. Hccnenosatk obparimocts onepatopa A € L(L,), sananHoro GeckoHeuHoH Marpuueii
(a,), ecnu:
) a,=1+(-D% 2) a,== 3) 1<la,l <4.

10. Uccnenosats ooparumocts oneparopa A € L(C[0, 1]), 3a1aHHOr0 COOTHOIEHHEM
Alxy ()] = x4 (£)x(¢), Tne



1) x,(t)=(t—c)—It—cl|, ce(ab); 2)x,(t)=(t—c), c € (ab);

2) x,(t) =1+ t%
11. Uccnenosats ooparumocts oneparopa A € L(C[0, 1]):
1) Alx(D]=[; x(s)ds ;
2) A[x(t)]:fo1 tsx(s)ds;
3) Alx(D)]=x(D)-[] x(s)ds;
4) Alx(D]=x(t) = [} x(s)ds;

5) Alx()]=x(t) — [ sx(s)ds.

Ecnu onepatop A oOpatum, TO HAUTH €ro OOPATHBIN.

12. Kaxue u3 oneparopoB A € L(1,) BIOJIHE HEMPEPHIBHBI:
1) Ax = (0,x4,x,,...), 2) Ax = (x,,%3,,...), 3) Ax = (’;—2,’;—3, ),
13. Kakue u3 oneparopos A € L(C[0,1]) BrosHe HeNpepbIBHBL:

1) A= 2(s)ds;

2) Alx(9)] = (¢ + 2)x(0);

3) A[x(t)]=x(0)cos(2t) — x(1)sin(2¢t);
4) A[x(t)]:fotetsx(s)ds;

5) Alx(t)]=x(t?).

14. Haiitu cOOCTBEHHBIC 3HAYCHHS i COOCTBEHHBIC BEKTOPHI oriepatopa A € L(1,):
1) Ax = (X + X3, %5 e, Xy ) 5 2) Ax = (3,20, %5, Xy ) 5
3) Ax = (—x1, %y, ..., (=1)"x,,...) ;. 4) Ax = (x4, x5,...,%,,,0,...);
5) Ax = (0,0, ...,0,%,,0,,...); 6) Ax = (%2,%,..);

7) Ax = (0,x1,%5, ., X, )i 8) Ax = (x,x3,, ...).

15. HaiiTu crieKTp W CrieKTpaibHbIi paguyc omneparopa A € L(C[0,1]):
1) Alx(D]F[; x(s)ds; 2) Alx()] = (t + 2)x(1); 3) Alx(D)] = tx(8);
4) Alx(OF[] tsx(s)ds; 5) Alx(O]=f, (t + $)x(s)ds.

16. PeumTh ypaBHEHME MPH 3aJaHHBIX 3HAYCHHSIX CBOOOIHOTO WwieHa f(t):

1) x(t) = [; x()ds + f(8), @) f(©) = 1,6) f() =¢t,8) f() =1—¢;
2) x(t) = [ tsx(s)ds + f(£), @) f(t) =t,6) f(t) = t%,B) f(O) = t — t%;
3) x(t) = f: cossx(s)ds + f(t), a) f(t) = sint,6) f(t) = cost;

4) x(t) = fon sintcossx(s)ds + f(t), a) f(t) = sint,6) f(t) = cost;

5) x(t) = [ (ts + t2sD)x(s)ds + £ (D), @) f() =1,6) f(O) =t2 +t;

6) x(t) = fozn cos(t — s) x(s)ds + f(t), a) f(t) =sint,6) f(t) = cost.

4.2 ®oHJ OLIEHOYHBIX CPe/CTB /ISl MPoBe/ie HUS MPOMeKYTOYHOI aTTeCTALMM.
[IpoMexyTOUHBIM KOHTPOJIb OCYLIECTBIIIETCSI B KOHIIE KaKJIOro cemecTpa B (opme
HK3aMeHa.

IIpumepHbIii NepedeHb BONPOCOB LISl MOATOTOBKHU K IK3aMeHY.

[IpuMepHBIil MepedyeHb BOMPOCOB Ui MOATOTOBKA K 3K3aMEHY IO TEOpUM ONEepaTopoB, S
cemecTp.



1.Ilepnoanueckuie BenuuuHbl. [ apmonnueckuii anam3. [lonsrue psaa. Koadpouuuentsr Oypeoe.
2.AnTerpan qupuxie.

3.Jlemma Pumana. Crencrsue us3 Heé.

4 TlpyuHIUAN JIOKATM3AIUH.

S.IIpusznaku uuu n Jlunumua cxoqumoctd psiga Oypse B TOUKe.

6.Paznoxenue B psan @ypbe Ui TPOU3BOJIBHOIO IPOMEK YTKA.

7. Paznoxenue B psajg @ypbe HenepruoIuyecKoi (QyH KIHUH.

8. Paznoxenue B psg @ypbe TONBKO 10 CUHYCaM U TOJIBKO 110 KOCUHYCaM.
9.Heob6xoaumocTh 0000111eHS TOHATHS HHTerpaia Pumana.

10.MuoxectBa Touek. [lonsitue mepsl. CBoWCTBa MEPHI.

11.MuoxecTBO Mepbl HOIb. OTIpeeneHu s, TPUMEPBHIL.

12.M3mepumsbie GpyHkunu. Teopema 00 3KBUBAJIIEHTHBIX ONPEIEICHUSIX H3MEPUMON (DyH KIIUH.
13.CBoiicTBa U3MEPUMBIX QYHKIIUH.

14.MuTerpan Jlebera oT orpaHu4eHHOM M3MepuMoii (yH kiuu, noustue. Teopema o
cylecTBoBaHuu uHTerpana Jlebera. CpaBHeHue c uaterpaiom Pumana.

15.NuTterpan Jlebera mo nmpou3BoibHOMY H3MEPUMOMY MHOKecTBY. CBolicTBa 1-5.
16.CBoiictBa 6-9 unrerpana Jlebera.

17.uTterpan Jlebera oT HeOrpaHMYCHHOW (DYHKIIHH.

18.Ilousitue L, [a,b]. Teopema 0 BIOKEHHH IPOCTPAHCTB.

19.JIuneiinocts npocrpancts L, [a, b].

20.HepasenctBo ['énbaepa.

21.HepaBeHcTBO MUHKOBCKOTO.

22 Jluneinbie npocTtpancTBa. Onpeaenenus. [Ipumepsi. Mzomop dusm.

23.Jluneitnas 3aBucuMocTh. basuc. PazmepHocTs. @akTop-npocTpaHCTBO.

24 . Teopema 0 pa3sMepHOCTH (PAKTOP-TIPOCTPAHCTBA.

25.JIuneitHble HOpMUpPOBaHHKIE TTpocTpaHcTBa. Onpenenenue. [Ipumepsl.

26.Ilpenen nocnenoarensuoctu B JIHIL.

27.CBOIiCTBA MPEEIOB. 3a1a4H.

28.OTKphITHIE M 3aMKHYThIE MHOKecTBa B L. [IpenenbHas Touka. Teopema.
29.2kBuBaNIeHTHBIE HOPMBL. Teopema 00 SKBUBAJIIEHTHBIX HOPMaX B KOHEUHOMEPHOM
IPOCTPAHCTBE.

30.PaccrosiHue OT TOUKM A0 OAIIpOCTpaHCTBa. Jlemma Pucca o mouyTtu neprnesaukyispe.
31.®dynnaMeHTaNnbHOCTD B JIMHEHHOM HOPMUPOBaHHOM ITpocTpaHcTBe. [lonsarus. CsolictBa
32.banaxoBsle nnpocTpancTBa. [lonsaTus. Ilpumepsr.

33.1Ipumep HENMOIHOTO HOPMUPOBAHHOTO IIPOCTPAHCTBA.

34.Psinpl B HOPMUPOBAHHBIX IIPOCTPAHCTBAX: CXOAUMOCTb, KpuTepuii Komm, abcomotHas
CXOJUMOCTb.

35.1IpuHUMI BJIOKEHHBIX LIAPOB.

36.Teopema bopa.

37.KoMmakTHbIe MHOKECTBA B HOPMHUPOBAHHBIX MIPOCTPAHCTBAX, OTPAHUYEHHOCTh U
3aMKH yTOCTb KOMIIaKTHOT'O MHOXECTBA.

38.IIpenxommakTHbie MHOXKECTBA. CBsI3b C KOMITAKTHBIMH MHOKECTBAMU.

39.Kputepuii Xaycaop da npeaKoMIIaKTHOCTH MHOYKECTBAa HOPMHPOBAHHBIX MIPOCTPAHCTB.
40.KoMITaKTHOCTb U KOHEYHOMEPHOCTh. TeopemMa 0 KOHEUHOMEPHOCTH JIOKAJIBHO-KOMIIAKTHOTO
[IPOCTPAHCTBA.

41.Teopema Apiiena.

42 banaxoBble IIPOCTPAHCTBA cO cueTHHIM Oa3ucoM. [lonsrue. [Ipumepsr.
43.0npenenenue v npuMepsl cernapadenbHbIX HOPMUPOBAHHBIX TPOCTPAHCTB .



[IpumepHBIil mepedeHb BOIPOCOB AJIst TOATOTOBKU K 3K3aMEHY 10 TEOPUH OIlepaTopos, 6
ceMecCTp

1.Onpenenenue ruapdepTOBa MpocTpancTBa. [Ipumepsr.

2. OpTOrOHATBHOCTEL B THIILOEPTOBOM TpocTpaHcTBe. Teopema 00 0JHO3HAYHOM IIPEICTABICHUH
BEKTOpa B BUJIE CyMMBI €r0 MPOEKIHI Ha OPTOrOHaIbHbIE TOAIPOCTPAHCTBA.

3. Jlemma 00 OpTOrOHaIBHBIX MOANPOCTPAHCTBAX.

4.0pTOHOPMHUPOBaHHbIE ~ CHUCTEMBI B  TUJIBOEPTOBBIX  MpocTpaHcTBaxX.CyliecTBOBaHUE
OpPTOHOPMUPOBAHHOIO 0Oa3uca B cenapadbenabHoM H-npocrpancTse.

5.Panp1 @ypre B H-nnpocTpancTBe. DKCTpeMabHOE CBOMCTBO YACTUYHBIX CYMM psiaa Dypre.
6. IlonHOTa M 3aMKH YTOCTh OPTOHOPMUPOBAHHOM cucTeMsl B H-nipocTpancTse.

7. Teopema Pucca-®umepa B H-npoctpaHnctse.

8. Mzomop ¢u3m H-mpocrpancTs.

9.JIuneitnpie ¢ynkuuoHansl B JIHII . Ompenenenue. Teopema o0 KOpa3MEpHOCTH sijipa
JTUHEWHOTO (hyH KITMOHAIA.

10. Teopema Xana-baHnaxa B TMHEHHOM NPOCTPAHCTBE.

11. Jluneiinbie HenpepbBHble ¢yHKuuoHansl B JIHIL.HempepslBHOCT M OrpaHUYEHHOCTH
nuHelHoro ¢ynkuuonana B JIHIL

12. Teopema Xana-banaxa B JIHIL
13. ConpspxkenHoe mpocTpancTBo L*. Teopema o moiHOTE L*.
14.Cnabas cxogqumocts B JIHIL

15.Teopema Pucca o mpeacraBieHUH JIMHEHHOTO HEMpephIBHOTO (QyHKIMoHama B H-
IIPOCTPAHCTBE.

16. JInnenbIi oneparop B IMHENHOM npocTpaHcTse. [loHsTHE, TPUMEDBI.
17. Jlunennbiii HenpepbBHBIM oneparop B JIHII. HenpepblBHOCTh 1 OTPaHUYEHHOCTD .
18.Hopma nuHeitHoro oneparopa. CBoMCTBa, TPUMEPHI.

19. PaBHOMEpHAst CXOAMMOCTD JINHEMHBIX 0IIEpaTOpoB. Teopembl 0 paBHOMEPHON CXOJUMOCTH B
ennanynoM kpyre. Criencrsue. [lonnora npoctpanctea L(L,L ;).

20.Cupnas cxogumocts B L(L, L, ).TIpumepsi.

21. IlppHuMI paBHOMEPHON OIpaHUYEHHOCTH.

22. Teopema banaxa- [lIrelinraysa.

23. O6paruslii onepatop. Omnpenenenue. Teopema o nuHeliHOCTH onepaTopa A™L,
24. JlocTaTo4HOE YCIOBHE OTPAaHUYCHHON 00paTHMOCTH JTMHEHHOTO OIepaTopa.
25. TeopeMma o cymecTBoBanuu oneparopa (I + A) 72,

26.Teopema 00 OrpaHMYCHHOH O0OpPaTMMOCTH OIEepaTopa, OJMU3KOr0 K OTPaHHUYECHHO
obparumomy.



27. PerynsipHo€ MHO>ECTBO, CIEKTp M PE30JIbBEHTA JIMHEWHOro omeparopa. CrekrpalbHbIN
paauyc.

28.IlousTre conpsbkeHHOTO onepaTopa. Teopema o ero npeacraBieHun B H-mpoctpaHcTse.
29. Teopema 0 IMHEMHOCTH U HEMPEPBIBHOCTHU COMPSKEHHOTO OIlepaTopa.
30.CamoconpspkeHHbIE onepaTopsl. CBOMCTBA.

31.0npeneneHue U NpoCTEUIMe CBONCTBA KOMITAKTHBIX OMIEPAaTOPOB.

32. Teopema 0 CTpYKType KOMIIAKTHOTO OIlepaTopa.

33. IlepBas teopema dpenronbma.

34. Bropas Teopema Openrosibma.

35. Tpetbs TeopeMa Openronabma.

36. PemleHre nHTErpanbHbIX ypaBHEHUN DpearosibMa 2-ro pojia Ipu MajbIX L.

37. Ilpumenenue TeopeM Ppenronbpma K peIeHUI0 HHTETPaIbHbIX YypaBHEHUN Dpearoiabma.
38. IIpuHIUI CXKUMAIOIIMX OTOOpaKEHUH.

39. IlpuyiokeHHs TNPUHIUIIA CKHUMAIOIMMX OTOOPaXEHUM K PEUICHHI0 CHCTEM JIMHEHHBIX
YPaBHEHUM.

39. IlpumeHeHne TpUHLMIIA CKUMAIOIIMX OTOOPAKEHUH K PEIICHUIO0 HHTETPAIbHBIX YPaBHEHUI.
40. IIpouszsoanas no ['aro.

41. Ilponssognas dpeme.

Kpurepuu BoicTaB/IeHUS OLIEHOK.

O11eHKa «OTJIMYHOY:

— CHCTEMaTU3HUpPOBaHHbIE, NNIYOOKUE U MOJIHBIE 3HAHUS MO BCEM pa3lieaM JAUCLUIUIMHBI,
a TalKe M0 OCHOBHBIM BOIMPOCAM, BBIXOASIIMM 3a Mpeebl y4eOHOI mporpaMmebl;

— TOYHOE HCIOJIb30BAHME HAYYHOM TEPMHHOJIOTUU CHUCTEMATHUYECKHM IPaMOTHOE M
JIOTUYECKU NTPABUIIBHOE U3JI0KEHHUE OTBETA HA BOIIPOCHI;

— 0Oe3ymnmpe4yHoe BJAJEHUE HUHCTPYMEHTapueM Y4eOHOW MAUCHHMIUIMHBI, yYMEHHUE €ro
3¢ PEKTHBHO MCIIOIB30BaTh B TOCTAHOBKE HAYUYHBIX U TPAKTHYECKU X 32124

— BBIPaXXEHHAas CIIOCOOHOCTh CaMOCTOSITEIbHO M TBOPYECKU PELATh CIOMXKHBIE MPOOIEMbI
Y HECTAH/IapTHBIE CUTYaLlHU;

— TIOJIHOE M TIyOOKO€ YCBOGHHE OCHOBHOM W JONOJHUTEIBHOW JIUTEPATYPHI,
PEKOMEHJOBaHHOM yueOHOW MPOrpaMMoil o TUCHUIIIMHE;

— YMEHHE OPUEHTHPOBATHCSA B TEOPHSX, KOHIEMUUSAX U HAMPaBICHUSIX JAUCIUILIMHBI U
JTaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yysl HAYYHBIE JJOCTUKEHUS APYTU X U CLHUILINH;

— TBOpYECKAsi CaMOCTOSITEIbHAs padoTa Ha MPaKTHYECKUX/CEMUHAPCKU X/J1ab0paTOPHBIX
3aHATHSAX, AaKTUBHOE Y4JacTHE B TPYIIOBBIX OOCYXKIEHHUSAX, BBICOKAH YPOBEHb KYIbTYpHI
HCITOJTHCHU S 3aJaHUM;

— BBICOKMH ypOBeHb CGOPMUPOBAHHOCTH 3asBICHHBIX B palouell mporpamMme
KOMITETEHLIU .

O1ieHKa «XOPOIIO»:

— JIOCTaTOYHO IMOJHbIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 JUCLIUILINHE;



— YMEHHE OPHEHTHUPOBATHCSI B OCHOBHOM TEOPHUSX, KOHUENIUIX W HAIpPaBJICHUSX
JUCUUIIJIMHBI U JaBaTh UM KPUTUUYECKYIO OLIEHKY;

— HCIOJIb30BAaHUE HAYYHOM TEPMHUHOJIOTUM, JIMHIBUCTUYECKU U JIOTUYECKU IPABUIIBHOE
U3JI0’)KEHHE OTBETa Ha BOMPOCHI, yMEHUE JieJaTh 000CHOBaHHbIE BHIBO/IBI;

— BJIaJICHUE UHCTPYMEHTAPUEM 110 AUCUUIUIMHE, YMEHHUE €TO UCIIOJIB30BATh B IIOCTAHOBKE
U PEIICHUH HAYYHBIX U MPOQe CCHOHATBHBIX 3a]1a4;

— YCBOCHHE OCHOBHOW W JOTIOJIHUTEIBHON JMTEPATyphl, PEKOMEHIOBAHHOW Y4eOHOM
IIPOrpaMMON MO AUCLUILINHE;

— camocTosTedbHas paboTa Ha NPAKTUUECKUX 3aHATHAX, Y4acTUE B TPYIIOBBIX
00CYXJIeHUSIX, BBICOKUH YPOBEHb KYJIbTYPhI UCIIOIHEHUS 3a/1aHUI;

— cpeaHUH YpOBeHb C(HOPMUPOBAHHOCTH 3aABJICHHBIX B paboueil mporpamme
KOMIIETEHIINH.

O1eHKa «y10BJIETBOPUTEIBHO»:

— IOCTAaTOYHBIM MUHUMAJIBHBIA 00BEM 3HAHUI 10 JUCLUILINHE;

— YCBOGHHE OCHOBHOW JIUTEPATYpPhl, PEKOMEHIOBAHHOMN y4eOHOW MPOrpaMMoii;

— YMEHHME OPUEHTHUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLUSAX U HaIPaBICHUSX 10
JUCLMIIIMHE U JaBaTh UM OLIEHKY;

— HMCIOJIb30BAaHNWE HAYYHOM TEPMHUHOJIOTHHU, CTHJIIMCTUYECKOE M JIOTUYECKOE HU3JI0KEHUE
OTBETa Ha BOIIPOCHI, YMEHHE JIeNIaTh BHIBO/BI 0€3 CyIeCTBEHHBIX OLIMOO0K;

— BIIQJICHUE WHCTPYMEHTapueM Yy4eOHON IUCIHIUIMHBI, YMEHHUE €ro HCIIOJb30BaTh B
pEUIEHUH TUITOBBIX 3a/1a4;

— YMEHHME 0] pyKOBOJICTBOM IPENOAABATENS PEIlaTh CTAHIAPTHBIE 3aa4u;

— paboTa 1Mo pyKOBOJICTBOM IPEIOAaBATENs Ha MPAKTHUECKUX 3aHATHAX, JOMYCTUMBIH
YPOBEHb KYJIBTYpPbI UCIIOJHEHUS 33 JaHUI;

— JIOCTaTOYHbIII MMHUMAJIBHBIM YpOBEHb CPOPMHUPOBAHHOCTH 3aABJICHHBIX B paboueit
IIporpaMme KOMIIETEHIUH.

O1eHKa «HEYI0BIETBOPUTEIBHO:

— (pparMeHTapHbIE 3HAHUS 110 IUCLUILINHE,

— OTKa3 OT OTBETAa (BBINIOJIHEHUS IMCbMEHHOM paboThI);

— 3HAHUE OTMAEIbHBIX HMCTOYHUKOB, PEKOMEHJIOBAHHBIX Y4eOHOHl mMporpaMMoil Mo
JUCLUTIIMHE;

— HEYMEHHE UCIT0Ib30BATh HAYYHYIO TEPMHHOJIOTHIO;

— HaJIM4ue TPyoBIX OIMHMOO0K;

— HU3KUH YPOBEHb KYJIbTYPbl HCIIOJIHEHUS 3aJaHUI;

—HU3KUM  ypOBEHb C(OPMHPOBAHHOCTH 3asBJICHHBIX B pabouell mporpamme
KOMITETEHLIU U

OueHouHblE CcpeAcTBAa JJI MHBAIMWJOB U JMI C OIPAaHUYEHHBIMU BO3MOXHOCTSMU
37I0POBBS BEIOMPAIOTCS C Y4E€TOM UX MHIMBUIYAJBHBIX CUXO0 (U 3UYECKH X OCOOCHHOCTEH.

— INpU HEOOXOIMMOCTHM MHBAIMJIAM WU JIMIIAM C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU
3I0pPOBbS IPEIOCTABIISAETCS TOIOIHUTEIBHOE BPEMs JUIsl IIOJATOTOBKU OTBETA HA DK3AMEHE;

— MpU TPOBEACHUN MPOLIETYphl OIEHUBAHUS PE3YIbTaTOB 00yUSHHSI MHBAIHIOB U JIMI] C
OTPAHUYEHHBIMHA BO3MOKHOCTAMHU 370POBbs IIPEIYCMaTPUBACTCS MCIOIB30BAHUE TEXHUUECKUX
CPEICTB, HEOOXOJUMBIX UM B CBSI3U C MX UHAUBUIyaJIbHBIMH OCOOEHHOCTSIMH,

— IIpU HEOOXOUMOCTH ISl 00 yJaro M XCSI ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbSI
U UWHBAJIMJOB TNpPOIEAypa OLICHUBAHUS pE3YIbTaTOB OOy4eHUS MO JUCHHUIUIMHE MOXET
IIPOBOJUTECS B HECKOJIBKO ATAIOB.

[Iponieaypa oneHUBaHUs PE3YIbTATOB OOYYEHUs MHBAJIUJIOB U JIUIl C OTPaH MU€HHBIMU
BO3MOXKHOCTSIMU 30POBBS 10 JIMCLUILUIMHE MpeaycMaTpuBaeT MpeaocTaBieHne nHdopManuu B
dopMmax, aanTHPOBAHHBIX K OTPAHUYEHHUSIM UX 3/I0POBBS U BOCIIPUSITUS HHPOPMALIUU:

Jns mun ¢ HapynIeHUSIMH 3pEHUS:

— B TIeYaTHOU (hopMe YyBETMUEHHBIM PH (ToMm,

— B (bopMe FJIEKTPOHHOIO IOKYMEHTA.



Jlnst i1 ¢ HapyIIeHUsIMH CITyXa:

— B IleyaTHOH (opme,

— B (popMe FJIEKTPOHHOTO JOKYMEHTA.

Jnst 1 ¢ HapyIIeHUsIMH OTIOPHO- IBUTATEIBHOTO arapara:

— B IIeyaTHOH (opme,

— B (bopMe AIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA
00yJaro Iy XC s

5. IlepeyeHb OCHOBHOM M [ONOJHHMTEJIbHOH y4eOHOH JHUTepaTypbl, He00XOAUMOMH
JJIS OCBOEHMS JUCHUILIMHBI (MOXYJIsA).

5.1 OcHoBHasi TuTE paTypa:

1. Harancon WN.I1. Teopust pyHKIIMI1 BelieCTBEHHOM IEpeMEHHON | Y YeOHHK JUTsI BY30B. 5-€
u3n,, crep. — CII6.: M3natempctBo “Jlans”, 2008. — 560 c.: wit. — (YueOaukm 115 By30B. CrieraibHast
aurepatypa). ISBN 978-5-8114-0136-9

2. Jlrocrepuuk JI.A., Cobomne B.U. Kparkuii Kypc GpyHKIIMOHATBHOTO aHan3a | YueOHoe
nocobwue. 2-¢ u3., crep. — CII6.: Mzmarenscrso “Jlanp”, 2009. —272 ¢. — (Y4eOHUKH JUTSI BY30B.
CnemmansHas iurepatypa). ISBN 978-5-8114-0976-1

3. BnacoBa E.A., MapueBckuii 1.K. DieMeHTsI QPyHKIMOHATBHOTO aHaTn3a: Y4eOHoe
nocooue. —CII6.: MzmatensctBo “Jlanp”, 2015. — 400 c. — (YueOnuku mis By30B. CrienmanbHas
aureparypa). ISBN 978-5-8114-1958-6

4. I'ypesny A.I1., Kopuer B.B., Xpomos A.I1. COopHIK 3a1a4 110 (h)yHKIMOHATTBHOMY
aHam3y. YdeOHoemocobwue. 2-¢ u3m., uchp.. — CII6.: U3narensctBo “Jlanp”, 2012, — 192 c. . —
(Yuebnuku 1151 By30B. CrienmansHas mureparypa). ISBN 978-5-8114-1274-7

I[J'IH OCBOCHHA NUCHUIIIIMHBI HHBAJIMAAMHU U JIMHaMHU C OrpaHUYC€HHBIMH BO3MOXXHOCTAMUA
340pOBbA UMCHOTCA U3AHUS B DJICKTPOHHOM BU/JIC B 3JICKTpOHHO-6H6JIHOTC‘-IHBIX CUCTEMAX .

5.2 JlonosiHUTEIbHAS JIMTEpPaTypa:
1. Kommoropos A.H., ®omvun C.B. DnemenTsI Teopun GyHKIHH U (YHKIINOHATBHOTO

aHanmm3a. — 7-eu3a. — M.: ©USMATIINUT. 2009. — 572 c¢. — ISBN 978-5-9221-0266-7

2 TpenorvH B.A. ®yHKIMOHATBHBIN aHAM3: YUeOHHUK. — 4-¢ u31., ucip. — M.:
OU3MATIINT, 2007. —488 c. — ISBN 978-5-9221-0804-1

3. demunoua B.I1 COopHMK 33129 1 yIpakKHEHUM 10 MATEMATHYECKOMY aHaTu3y: Y4eOHoe

nocobue. - Jlaup, 2017. — 624 ¢. — ISBN 978-5-8114-2311-8

6. Tlepeyenr pecypcoB  HHGOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHONW  CceTH
«HTEepHET», HEOOXOTUMBIX /LIS OCBOE HUS TUCIUTLIMHBI

1. Bukunenus, cBOOOIHAS SHIUKIONEIUSL. [D1eKTpOHHBIN pecypc]. —
http://ru.wikipedia.org

2. Karanor mHdopManimoHHOW cucTeMbl «EIMHOE OKHO JOCTyMa K 00pa3oBaTEIbHBIM
pecypcamy. [Dnekrponnsiii pecypc]. — http://window.edu.ru/window/catalog

3. DKCoHEeHTa, 00pa30BaTENbHBIN MaTEeMAaTHYECKH CalT. [DJIEKTpOHHBIA pecypc]. —
http ://www.exponenta.ru

4. http://allmath.ru (Bcst MaTeMaTHKa B OJTHOM MECTE)


http://ru.wikipedia.org/
http://window.edu.ru/window/catalog
http://www.exponenta.ru/

7. MeToauyecKune yKa3aHusi 1isi 00y4aIOIMX Csl 110 0CBOE HUIO JUCIHMILTHHBI

[lo kypcy mnpeaycMOTpeHO MpPOBENCHUE JIEKUIUOHHBIX 3aHSATHI, Ha KOTOPBIX JaeTcs
OCHOBHOH TEOpeTHYeCKUil MaTepuan, J1adOpaTOpHBIX 3aHSTUN, MO3BOJIAIONMX CTYICHTaM B
MIOJTHOM Mepe 03HAKOMHUTBCA C pa3ienaMu (pyHKIHMOHAIBHOTO aHallM3a U OCBOUTHCS B PELICHUH
MPAKTUYECKH X 33/1a4.

Baxneiimmm 53TammoM Kypca SBISETCS caMOCTOsITeNbHas paboTa MO JAUCHHIIIUHE
«@D yHKIMOHAIBHBIN aHAM3.

Llenpto  camocTosiTeNbHONM  pabOThl  OakayiaBpa SBISICTCS  YIIIYOJIEHWE  3HAHUM,
MOJIYYCHHBIX B Pe3y/bTaTe ayIUTOPHBIX 3aHATHI. BbipaOaThIBatOTCSI HABBIKU CAMOCTOSTEIBHOM
paboThI. 3aKPETISIOTCS OTBIT M 3HAHMS, TOJyI€HHBIE BO BPeMs JIAOOPATOPHBIX 3aHSATHH.

CamocrositennbHass paboTa CTYIEHTOB B XOJ€ MW3Y4EHUsI IUCLUIUIMHBI COCTOUT B
BBIIIOJIHEHUM  WHJMBUAYaJIbHBIX  3aJaHUM, 3aJaBa€MbIX INPENOJABaTENEM, BEAYIMM
71a0opaTOpHbIE 3aHSTHUS, TOATOTOBKU TEOPETHYECKOTO MaTepuaia K J1abopaTOpHBIM 3aHATHSM,
Ha OCHOBE KOHCIEKTOB JIEKIMI M y4eOHOH JMTEepaTyphl, COIIACHO KaJE€HJIApHOMY IJIaHy U
MOATOTOBKM TEOPETHMUYECKOTO MaTepHala K TECTOBOMY OIPOCY, 3a4ETy U DK3aMEHY, COITIaCHO
BOIIpOCaM K 3K3aMEHY.

VYka3zanus mo oGpopmIeHHIO paboT:

- pabota Ha J1a0OPATOPHBIX 3AHATUSX W KOHCHEKTHI JEKIUH MOTYT BBIIOJIHATHCA Ha
OTJIENIbHBIX JINCTAX JTMOO HEMOCPEICTBEHHO B pabouel TeTpaiu;

- o(hopMIIEHH € UHIUBUTyalIbHBIX 3aJaHUH JKEIaTeIbHO Ha OTJEIbHBIX JINCTAX.

[lpoBepka WHOMBUIYaNbHBIX 3aJaHUl 1O TeMaM, pa3o0paHHBIM Ha Ja0OpaTOPHBIX
3aHSITUSIX, OCYIIECTBIIIETCS Yepe3 HEeleI0 Ha TEKYIIEM JIabOpaTOPHOM 3aHATUU, JTMO0 B TEUEHUE
HEJZIEJH 110CJIE 3TOTO 3aHATHS Ha KOHCYJIbTAllUH.

Jlnst pa3pACHEHUsT HENOHATHBIX BOIIPOCOB JIEKTOPOM M AaCCUCTEHTOM E€XKEHEIEIbHO
MPOBOJIATCS] KOHCYABTALIMH, O BPEMEHU KOTOPBIX IPYIIIbI U3BEIIAIOTCS 3apaHee.

B ocBoeHuu qUCUMIUIMHBI MHBAJMIAMU U JIMLAMH C OTPAaHMYEHHBIMH BO3MOXKHOCTSAMHU
370pOBBsI OOJIBINIOE 3HAYEHUE HMEET HHIMBUIyalbHas ydeOHas paboTa (KOHCYIbTAIUU) —
JOTIOJTHUTENBHOE Pa3bsiCHEHUE YUeOHOTO MaTepuaia.

WNHpuBuyanbHble KOHCYIBTAllMM [0 MPEAMETy SBISIIOTCS BAXHBIM  (JAKTOPOM,
CIOCOOCTBYIOIIMM MHAWBUAYATH3ALHH O0y4eHUS M YCTAaHOBJICHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IpernojaBaresieM M O00ydalolMMcs HWHBAIMAOM MM JIMIOM C OIPaHUYCHHBIMU
BO3MO>XHOCTSIMH 3/JOPOBBSL.

8. llepeyens uHG OPMANMOHHBIX TE€XHOJIOTHI, UCIOJb3yeMbIX MPU OCY 11ie CTBJIE HUH
00pa3oBaTeIbHOIO Mpolecca M0 TUCIMIIMHE .

8.1 llepeyeHb MH(P OPMALMOHHBIX T€XHOJIOTHIA.

HudopmMainoHHbIE TEXHOJIOTUH — HE TPEAYCMOTPEHBI.

8.2 IlepeyeHb HE0OOXOAMMOI0 MPOT PAMMHOI0 00ecneYeHUs .
[IporpamMHOe obecrieueHne - He MPeTyCMOTPEHO.

8.3 IlepeyeHb MH( OPMALHOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-ipaBoBas cucrema «KoncynpranT [Lirocy (http://www.consultant.ru)

2. DnekrponHas oubmuoreunas cucremMa eLIBRARY.RU (http://www.elibrary.ru)

3. DnexkrponHas OubnmoreuHas cucrema «YHuBepcuterckas oubmuoreka ONLINE»
(http://www.biblioclub.ru)



http://www.consultant.ru/
http://www.biblioclub.ru/

9. MarepuanbHo-TeXHHYECKAS

0a3a, HeoOXoOaMMasi [JI1  OCYUIECTBJICHUS

00pa30BaTEJIbHOIO0 NMPOIECCa MO TUCHUITTHHE

MarepuanbHO-TEXHUUYECKOE 00ECTIEeUCHUE TUCITUTIITNHBI 1

Ne Bun pabot
OCHAILEHHOCTh
1. JlekumoHHbIe 3aHATUS | JIGKIMOHHAsA ayauTOpPHUs, OCHAIICHHAs MPE3CHTALMOHHON
TeXHUKOU (MIPOEKTOP, IKpaH, HOYTOYK) U COOTBETCTB YIO UM
nporpaMmMHbIM obecrieuenueM (I10): A305.
2. JlaGopatopHbie AyauTopusi, OCHalIeHHas: y4eOHOH MeOembio (CTOBI, CTYIIb),
3aHATHS COOTBETCTB YIOIIEH KOJIMYECTBY CTYACHTOB: 133.
3. I'pynnoBeie Aynutopust A305.
(MHIMBUTyaJIbHBIC )
KOHCYJIbTAIlUU
4. Texynmii  koHTponb, | Ayautopus A305.
IIPOMEKYTOUHAS
aTTecTalus
S. CamocrosiTenpHast Kabuner gans caMmocTosTeNnbHON  pabOThl, OCHAIIEHHBIH
pabota KOMIBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYEHHUS K

cetu «lHTEpHET», NMPOrpaMMON DSKPAHHOIO YBEIWUYEHUS H
00€CIIEUCHHBIN JTOCTYNIOM B JJICKTPOHHYIO HH(OPMAIMOHHO-
oOpaszoBarenbHylo cpeay yHuBepcutera: 105.










