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1. IEJIM ¥ 3AJJAYM OCBOEHUS JUCIUTIIAHDI:

Heau ocBoeHUs1 AMCUMILIMHBI: J[aHHAS TUCIUIUIMHA 3HAKOMHUT CTYJICHTOB C BAKHEHIITMMU Me-
ToaMu (YHKIIMOHATBHOTO aHANN3a, KaK KIACCHYECKUMH, TaK U YUCICHHBIMH. JlOCTHXKCHHE
ATUX TN 00eCTeunBacT BBITYCKHHKY IOJYYEHHE BBICHIETO MPO(EecCHOHAIBHO TPO(HImMpo-
BaHHOTO 00pa3oBaHUs U OOJIaJaHWE TMIePCUUCICHHBIMU HIDKE OOMMMH W TPEJIMETHO-
CIIeLIMATM3UPOBAHHBIMU KOMIeTeHIUSIMU. JlucuuiinHa "OyHKIMOHAIBHBIN aHanu3" Hermocpe-
CTBEHHO CBsi3aHa C AucnuiuimHamu "AnreOpa u reomerpus”, "Maremarudeckuii aHanmsz",
"NudepeHnmranbabie ypaBHEHUS "

3agaum ocBoeHMs AMCHUILIMHBIE: [IpeameroM u3ydeHus sBIsIOTCS oOmias Teopus OecKoHed-
HOMEPHBIX METPUYECKHX MPOCTPAHCTB, JUHEHHBIX HOPMUPOBAHHBIX IPOCTPAHCTB, TUILOEPTO-
BBIX IIPOCTPAHCTB, (YHKIMOHAJIOB M ONEPAaTOPOB HA HHUX; TEOPHs MEPbl U MHTETPUPOBAHUS B
O0IIMX IPOCTPAHCTBAX C MEPOH, YCTAaHOBICHHE 0O0OLIAIOIUX CBS3EH MEKIY PA3IMYHBIMU pa3-
JielaMi MaTeMaTUKH, TAKUMM KaK KJIACCMUYECKUH aHanu3, AuddepeHunanbHble ypaBHEHMs], JTHU-
HeiHas anredpa u 1.7. B mpouecce 00y4eHus: CTYyJCHTHI TOJKHBI YCBOUTH METOJMKY JUCIIUATLIHU-
HbI ¥ IPHOOPECTH HABBIKU UCCIIEAOBAHMS U PELICHUs 3a7ay (PYHKIIMOHAILHOTO aHAIU3a.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

Hucuunnuna «Pynkiuuonansueiii ananu3y» (b1.0.03) otHocutcs k nucuuruinHaMm baszo-
Boil (oOs3arenbHOI) yactu brioka 1 «Aucuunnunsl (Moxgynan)» OcHoBHo# IIpodeccronanbHoM
ObpazoBarenbHoil [Iporpammel o HampasneHuto noarotroBku — 01.03.02 [puknaanas marema-
TUKa U UH(POpPMaTHUKA.

Jlnst u3ydeHus: 3TOW TUCHMIUIMHBI HEOOXOAMMBI 3HAHUS OCHOBHBIX METOJIOB JIMHEHHOI
anredpbl, MATEMaTUYECKOr0 aHaiu3a, TuddepeHIanbHbIX ypaBHeHUN. Juciumuinba sBisercs
UHTErpaibHO U (hopMupyeT obobmaromuye GpyHaaMeHTaaIbHble MaTeMaTHYeCKUe 3HaHUs, He0O-
XOJIUMBIE ISl U3YYEHMSI OCHOBHBIX NPUKJIAJHBIX KYpPCOB, MOCBSIIEHHBIX aHATUTUYECKOMY Ma-
TEMaTUYeCKOMY U UMHMTAIMOHHOMY KOMIBIOTEPHOMY MOJIEIMPOBAHUIO PpEAbHBIX 0OBEKTOB, a
TaK)Ke JAPYTruX JUCUUIUIMH 0a30BOM M BapuaTHBHOW yacTed Mpo(ecCHOHANBbHOTO LMKJIA 3TOU
OIIOIT u 1t MPOX0XKIEHUS TOCYNapCTBEHHOM UTOTOBOM aTTeCTalNH.

3. MEPEYEHb INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUSA 11O JIUCHUIIJIMHE
MOAVYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIBTATAMMH OC-
BOEHHUSA OCHOBHOM MPO®ECCHOHAJIbHOM OBPA3OBATEJILHOM ITPO-

I'PAMMBI

[Ipouecc nzydyenust guctumiIuHel B coorBeTcTBUM ¢ PI'OC BO mo HampaBieHUIo MOATo-
toBkr 01.03.02 Ilpuknagnas mMareMaTtnka ¥ MHPOpPMATHKA HAIMPaBJICH Ha (OPMUPOBAHUE Cle-
IYIOIIHUX KOMIIETECHIINH:

Kon n naumenoBanue peajn- IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUs 1O
3yeMoOil KOMIeTeHIIUN AMCUUIIMHE (MOAYJII0), COOTHECEHHBIX ¢ HHAUKATOPA-
MH JOCTHKEHHSI KOMIIETEeHIH i

OIIK-1 criocoGHOCTh MPUMEHSTh | 3HATH. OCHOBHBIE TEOPETUYECKUE MOJOKEHUs (YHKIMO-
¢dbyHaaMeHTalbHbIE 3HAHUS, TI0- HaJIbHOI'O AHAJIM3a, METOJbl PEIICHUS M HCCIETOBaHUS
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Jy4YeHHbIE B 00JIACTH MaTEeMaTH-
YECKHX U (WJIH) €CTECTBEHHBIX
HayK, U UCIIOJIb30BaTh UX B MPO-
beccroHanbHON AeSITeNbHOCTH;
OIIK-2 criocoOHOCTh UCIIOIB30-
BaTh U a/IalITUPOBATH CYIIECT-
BYIOIINE MaTeMaTHIECKHE METO-
JIbI U CUCTEMBI TIPOTPaMMHUPOBa-
HUS AJ1s pa3pabOTKH U pealin3a-
[[UU AITOPUTMOB PEIICHUS TTPH-

BaXHEHUIITNX TUITOBBIX 3aaa4, BaKHEHIIINE HUTCpAllMOHHBIC
AJIT'OPUTMBI.

YMeTh: NpaBUIbHO MPOBOJIUTH MaTeMaTHUECKyto GopMa-
JU3aIUI0 337a4, BEIOMpATh a/ICKBATHBIE MATEMATHUECKUE
MOJIETI, MaTeMaTUYeCKU KOPPEKTHO MPUMEHSATHh METOJbI
(YHKITMOHATTLHOTO aHAJIM3a, BBIMOJIHATH WHTEPIPETAIHIO
MaTeMaTUYECKUX PE3yIbTaTOB JJIsl PEAIbHBIX CUCTEM.

Buaajernb: 3HaHUAMU OCHOBHBIX IOHSTUM, YTBEPKICHUMH, a

KJIQJIHBIX 32]1a4;

OIIK-3 crtocoGHOCTh MPHUMEHSTh
U Mo (UIIMPOBaTh MaTeMaTHYC-
CKHE MOJICIH JUIS PEUICHHUs 3a1a4
B 00J1acTu MpodheCCHOHATBHOM
JeSITETIHHOCTH.

TaK K€ METOJaMH (bYHKI_[I/IOHaJ'IBHOFO aHalIM3a, KaK TCopeE-
THYCCKHMU, TaK 1 YUCJICHHBIMU.

4. OBIIASA TPYJIOEMKOCTDb JUCIHUIIJIMHBI
4.1. O0beM IMCHUIUIMHBI B 3a4€THBIX eIHHUIAX (BCEro): 5 3a4eTHBIX €UHMII.

4.2. O6beM TUCHUILIHHBI 0 BUAAM y4eOHO# padoTsl (B yacax):

KosanuectBo yacoB (opma o0yueHust ouHasn)

B T1.4. mo cemecTpam

Buj yueoHoii padoThl

Bcero no niiany 5 cemecTp

1 2 3
KonraktHas paboTta oOyuarommxcs ¢ 108 108
MPENOJABATENIEM B COOTBETCTBUU € Y1
AyZIHUTOpPHBIE 3aHITHSL: 108 108
Jlexun 36 36
CeMuHaphl U IPAKTUYECKUE 3aHATUS 72 72
JIaGopatopHble pabOThl, IPAKTUKYMbI - -
CamocrosiTenpHas pabora 36 36
KonTpons 36 36

YCTHBIN OIIPOC, TECTUPOBA-
HUE, IPOBEPKA PEIICHUS
3a7a4, | KOHTpoIbHas pa-

dopma TEeKyIIEero KOHTPOJIsl 3HAHUW U
KOHTPOJISI CAMOCTOSATEIHHON PabOTHI:

YCTHBIN OIPOC, TECTHU-
poBaHue, IPOBEPKA pe-
IIeHus 3a1a4, 1 KoH-

TpoJIbHAs paboTa 60Ta
KypcoBas pabota - -
Buapl mpoMexyTo4HONH/UTOTOBOM aT- JK3aMeH JK3aMEH
TeCTallMM (9K3aMEH, 3a4ET)
Bceero yacos o JUCLIUIIINHE 180 180
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4.3. Coaep:xanue TUCHHILTHHBI (MoayJisi). PacnpeesieHue 4acoB Mo TeMaM M BH/IaM y4eo-

HOM padoThI:

®dopma 00yueHHs: OyHasl.

HasBanue pasjenoB u
TeM

Bce
ro

Bubl yueOHbIX 3aHATHI

AyauTopHbI€ 3aHATHS

Jlek-
1107011

pakTnye-

CKHe 3aHs-

TH5, CEMH-
HapbI

JlaGopa-
TOpHBIE pa-
00THI,
NPaKTHKY-
MBI

3ansarus

B HHTe-

PaKTHB-
HOM

¢opme

Camo-
CTOSATEJIb-
Has pado-

Ta

®opma Te-
KYILIero

KOHTPOJIA
3HAHMH

3

4

5

6

8

Pasznen

1. Merpuyeckue NpocTpaHCcTBa

Merpuueckoe NpPOCTpPaHCT-
BO. [InoTHBIE, OTKpHITHIE M
3aMKHYTBIC MHOXCCTBA B
METPUYECKOM IPOCTPAHCT-
Be. CenapabenbHocTh. [Ipu-
Mep cemapabebHOrO U He-
cemapalenbpHOr0 MpPOCTpaH-
crBa. [lonHble MeTpudeckue
MPOCTPAHCTBA,  IPHUMEPEL.
Hemomnora  mpoctpaHcTBa
CLp[0,1], p>=1. Jlemma o
BIIOKCHHBIX Imapax. Kowm-
MaKTHBIE W MPEAKOMIIAKT-
HBIC MHOXKECTBAa B METpHUE-
ckoMm mnpoctpanctBe. [lpen-
KOMITAKTHOCTb M BIIOJIHC OrI-
PaHUYEHHOCTb. Teopema
Xaycnopda. KommakrHble
METPUYECKUE MPOCTPAHCTBA.
CBs3p € NPEAKOMITAKTHO-
CTBIO W  3aMKHYTOCTBIO.
Teopema Apuena. Kpurepuit
kommnakTHocTn B I, p>=1.
[IprHIMD CXUMAIOIUX OTO-
Opakenuii. [Ipumepsl.

32

8

16

VCTHEI o11-
poc, ipo-
BEpKa peliie-
HHSA 3a1a4,
TeCTUPOBa-
HHUC

Pasnea 2. Mepa,

u3MepumMble ¢

HKIIMH, HHTET

aJa Jledera

[Nonmykonbo NPsSMOYTONBEHU-
k0B B R® ¥ G-aaiuTHBHAs Me-
pa Ha 3ToM nonykoJble. [Ipo-
JIOJDKEHHE €€ Ha KOJBII0 -
MEHTapHbIX MHOXecCTB. M3Mme-
pumele o XKopaany u JlebGery
MHOXecTBa. CrpaBemJInBOCTh
UMIUTHKAIHA: A H3MEPUMO T10
Kopmany = A m3mepumo 1o
Jlebery. HecmnpaBemmuBocTs
oOpartHOW WMIDIHKanuu. Teo-
pema o G-anredpe H3MEepPUMBIX
no Jlebery muoxectB. Herpe-
PBIBHOCTb U MOJIHOTA MEPHL.
M3MepuMoOCTb OrpaHMYEHHBIX
OTKPBITBIX M 3aMKHYTBIX
MHOXecTB.  CyliecTBoBaHHE
HEM3MEPUMBIX MHOXECTB Ha
orpeske. OO6oOIIeHHE MepHl

3
2

8

16

2

Y CcTHBIN OII-
poc, mpo-
BEpKa perie-
HHS 3a1a4

dopma
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Jlebera s HEOTpaHWIECHHBIX
MHOXecTB. Mepa Jlebera-
Cruntheca. Teopema JleGera o
NPE/ICTaBICHUH JII000i Mephl
B BHJE CyMMBI CHELHAIbHBIX
Mep.

Wzmepumble  QyHK-
muu. Pasnnuaele oOmue or-
peneneHusl. H3mepumoctsb
KoMmmo3uiu  pyHKOui. M3-
MepHuMble (QYHKIUMH HA OTpPe3-
ke, kputepuil. Ilpumepst. 13-
MEpUMOCTh (YHKIMH, HETpe-
pBIBHOU mo4YTH Berony. M3me-
PUMOCTH Ipefiesia MmocjeroBa-
TENILHOCTH M3MEPHUMBIX (PyHK-
UK,  CXOIMIIUXCS  MOYTH
Bcronly. CBsI3b MEXAY CXOJHU-
MOCTBIO TIOYTH BCIOLY H IIO
Mmepe. Kontprnpumep. Cymie-
CTBOBAHME CXOMSIICHCS II.B.
MOATIOCTEIOBATENbHOCTH B
CXOJIIIEHCS 10 Mepe Tocie-
JIOBAaTEIbHOCTH  HM3MEPUMBIX
¢ynkumii. Teopemsl Jly3una u
EropoBa (0e3 moxa3zarenbct-
Ba). OmnpeeneHHbI HHTEeTpa
Jlebera. CyiecTBOBaHUE HH-
Terpana Jlebera oOT orpaHu-
YEHHOW HM3MEpHMON (YHKIHU
U OT (YHKIHUH, AL KOTOPOH
CXOJUTCS PA C €INHUIHBIMHU
uHTepBanamu. Teopemsl b.
Jleu, ®aty u Jlebera (6e3
JoKazaTenbcTBa). Teopema o

MOJIHOTE HpOCTpaHCTBA
L,[0,1]. Teopema o cemapa-
6epHOCTH MPOCTPaHCTBa

L;[0,1] (rmutoTHOCTH B HeM He-
NPEPBIBHBIX (YHKIHN).

Pa3nen 3. JInHeliHble HOPMUPOBAaHHbIE MPOCTPaHcTBA. JIMHeliHbIe HenpepbIBHbIE (PYHKIMOHAIBI H 0NePaTOPhI

Jluneiinple HOpMHUpPOBaHHBIC | 24 6 12 - 2 6 YcTHBIM oT-
u 0aHaXOBbl IMPOCTPAHCTB. poc, Tpo-
JluneiiHple  HempepbIBHbBIE BEpKa pelte-
(byHKIMK , ©X HOpMa . OK- HUS 33129

BUBAJIEHTHOCTb  HENPEPBIB-
HOCTH U OrPaHMYEHHOCTH.
ComnpskeHHOE IMPOCTPaHCT-
BO, €r0 MOJHOTa U HETPUBH-
ampHOCTh. Teopema o Tmpo-
CTPAHCTBE, COMPSHKEHHOM K
I, p=1. Teopema Xana-
banaxa. JluneiiHble orpaHu-
YeHHBIE  ONEpaTophl, UX
HopMa. KomniakTHble onepa-
topbl. IIpumepsl. Hekom-
HaKTHOCTb €JJMHUYHOTO
orepatopa B OECKOHEYHO-

dopma Su3 17
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MepHOM 0axOBOM HPOCTPaH-
ctBe. Teopema  banaxa-
Illreiinrayza. Teopema ba-
Haxa 00 0OpaTHOM oOIepaTo-
pe. JocTaTtoyHOCTh OJIHOTO
u3 ycnosuit Ker A=0 wm
Im=L gnnms obOpaTumocTu
omeparopa AeL(L) B xo-
HEYHOMEPHOM IPOCTPAHCT-
Be L. IIpmmepst HEeoOXomm-
MBIX OINEPATOPOB, AJIsI KOTO-
pBIX BBIMOJHEHO OJHO W3
ycmopuin  Ker A=0 wm

Im=L.

Pazgen 4. Ilpearnib0epToBbI M THIL0EPTOBBI MPOCTPAHCTBRA
[Mpearuns6epToBO npo- | 24 6 12 - 2 6 YcTHBI on-
CTPaHCTBO. HepasencTBo poc, mpo-
Komu-byHnskoBckoro, Hop- BEpKa pelie-
MUpyeMocTb. [ 'unp6epToBo HUS 3a7a4
MPOCTPAHCTBO,  NPHUMEPHL.

Teopema 00 opToroHanm3a-
muu  cuctembl. [lomHble n
3aMKHYTBIE CHCTeMBI. Teo-
peMa O  CYIIECTBOBaHUH
3amkHyThIX OHC B cemnapa-
OeTpHOM THITEOEPTOBOM
npoctpancTBe. HepaBeHCTBO
beccens u pasenctso Ilap-
ceBayil. OJKBHBAJCHTHOCTh
MOJHOTBI M 3aMKHYTOCTH
Uit cucteM. M3omopduzm
OECKOHEYHOMEPHBIX  CeTa-
palOenbHBIX  THIBOEPTOBBIX
npocrpaHctB. Teopema Puc-
ca-Oumepa. CunbHass U
ciabasi CXOJMMOCTh JIEMEH-
TOB B THIKOEpPTOBOM M Oa-
HaxoOBOM  IIPOCTPAHCTBAX.
ITpumep cmabo cxonsmeincs
MOCJIEI0BATENBHOCTH, He
cxoadmencs cuipHO. Cuib-
Hasi OTPaHWYECHHOCTH CJIab0
cxonsiencs MOCJIEI0OBA-
TEJILHOCTH.

Pa3gen S. CnekTp u pe3osbBeHTa onepaTtopa. ConpsizkeHHbIE H CAMOCONPSKEHHBIE ONePATOPhI

Croextp omeparopa B OanHa- | 24 6 12 - 2 6 YcTHbIi on-
XOBOM TmpocTpaHcTse. Pe- poc, mpo-
30JIbBEHTHOE MHOXXECTBO H BEpKa perire-
€ro OTKpPHITOCTh (3aMKHY- HUS 3a/1a4,
TOCTh crekTpa). Hemycrora KOHTPOJIb-
cnekTpa. BepxHsas omeHka Has paborta
CIEKTPaIbHOTO panuyca

HOpMoO#t omepatopa. Comnps-

KEHHbIE  OIEepPaTOPBI B

THIEOEPTOBOM TMPOCTPAHCT-
Be, WX CYIIECTBOBaHUE.

®opma 6u3z 17
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Teopema o0 pa3noXEeHUU
NPOCTPAaHCTBA B  IPAMYIO
CyMMYy 3aMBbIKaHHs o00pa3a
ormeparopa H fapa COmps-
skeHHoro. CrekTp comps-
>keHHoro omeparopa. Camo-
CONPSDKEHHBIE  OTIEPaTOPEI,
uX crekTp. PaBeHCcTBO cnek-
TPaNbHOTO pajiyca HOpME
orepaTopa AN CaMOCOMpsi-
JKeHHoro omneparopa. Kpu-
TEpU KOMIIAKTHOCTU OIle-
paropa B THWIBOEPTOBOM
MIPOCTPAHCTBE. Kommnaxkt-
HOCTh OIlepaTopa, COIps-
JKEHHOTO K KOMIIAKTHOMY.
HeoOpaTiMocTh  KOMITAKT-
HOTO omeparopa. AlbTepHa-
tuBa ®penronsma (¢ HermoJI-
HBIM JIOKa3aTEIIbCTBOM).
Teopema o criekTpe camoco-
MPSHKEHHOTO orepaTopa.
CrnexTp KOMIOAakTHOTO CaMo-
CONPSDKEHHOTO  OIeparopa.
Teopema ['mib0epra.

Pa3nes 6. O6001eHHbIe QYHKIIUH

[IpocTpaHcTBO ~ OCHOBHBIX
(yHKIMIA, €ro HeTpUBUAJb-
HOCTb, CXOJMUMOCTh B HEM.
PerynsipHble ¥ CUHTYJISIpHBIC
00001IeHHBIC GbyHKIHN.
IIpumepsl. beckoneuynas
T pepeHIIPYEeMOCTh
0000IIEHHBIX (GyHKIHH.
CxXoauMoCcTh 00OOIIEHHBIX
¢GyHKUMiA, O-00pa3Hble I10-
cieoBarenbHOCTH. [Ipume-
pBl  PSAZOB, CXOISIIUXCS B
CMBICIIE 00001IEHHBIX
¢yaxuuit. IIpeobpasoBanue
Oypre 00001ICHHBIX (QYHK-
LU,

16

4

8

YcTHBIN OI-
poc, mpo-
BEpKa perie-
HHUS 3a]1a4.

DK3aMeH

Wrtoro 5 cemectp

180

36

72

12

36

36

Bcero

180

36

72

12

36

36

5. COLEP)KAHUE JUCIIUJINHBI (MOY JISA)

Pa3znen 1. Merpuueckue npoctpaHcTa

MeTtpuueckoe npocTpaHcTBO. [I10THBIE, OTKPBITHIE M 3aMKHYThI€ MHO>KECTBA B METpUYe-
ckoMm mnpoctpancTBe. CenapabenbHocTh. [Ipumep cemapabGenbHOT0 M HecenapadenbHOro Mpo-
Henonnora mpocTtpaHcTBa
CLp[0,1], p>=1. Jlemma o BiOxeHHBIX apax. KoMmnakTHbIE ¥ NPEAKOMIIAKTHBIE MHOXKECTBA B
METPUYECKOM IpocTpaHcTBe. [IpeqkoMIakTHOCTh M BIOJHE OTpaHHYeHHOCTh. Teopema Xayc-

CTPaHCTBA.

dopma

[TonHple MeTpHUYECKHE TMPOCTPAHCTBA,

MIPUMEPBHI.
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nopda. KomnaktHele MeTpudeckue npocTpaHcTBa. CBs3b ¢ MPEAKOMIIAKTHOCTBIO U 3aMKHYTO-
cteio0. Teopema Apuena. Kpurepuit komnaktaoctu B lp, p>=1. IIpuHnun cxxumaronmx otodpa-
skenuit. [Tpumepsr.

Paznen 2. Mepa, usmepumblie pyHkun, naTerpan Jlebera

TTOJIyKOIBIO IPSIMOYTOJIBHIKOB B R? ¥ G-aUIMTHBHAs Mepa Ha STOM MoiyKoubLe. 1Ipo-
JOJKCHHE €€ Ha KOJIBIIO AJIEMEHTapHBIX MHOXecTB. M3mepumebie o XKopaany u Jlebery MHOXe-
ctBa. CnipaBenmuBOCTh UMILIMKauu: A usmepumo 1o Kopaany = A usmepumo 1o Jlebery.
HecnpaBennuBocts oOpaTHOM uMIuMkanuu. Teopema o o-anrebpe u3mepumbix 1o JleGery
MHOkeCTB. HerpepbIBHOCTD U MOIHOTA Mepbl. U3MepUMOCTh OrpaHUYEHHBIX OTKPBITHIX U 3aMK-
HYTbIX MHOecTB. CylIeCTBOBaHME HEU3MEPUMBIX MHOXXECTB Ha oTpe3ke. O0o01IeHne Mepbl
Jlebera s HeorpaHWYeHHBIX MHOXKecTB. Mepa Jlebera-Ctunrbeca. Teopema Jlebera o mpen-
CTaBJICHUHU JTFOOO0N MEpHI B BHJI€ CYMMBbI CHEIIHAbHBIX MEp.

N3mepumbie ¢yHKiuu. Paznuaseie oOmue omnpenencHus. M3MepUMOCTh KOMITO3HIIUN
byukuuii. M3mepumble pyHkuuu Ha oTpeske, kpurepuil. [Ipumepsl. M3mepuMocTs GyHKINH,
HENPEPBIBHOW MOYTH BCIOTY. MI3MEpHMOCTh Ipejernia MmociieJOBaTeIbHOCTH U3MEPUMBIX (DYHK-
U, CXOASIIUXCS MOYTH BCIOAY. CBSI3b MEX]Y CXOIUMOCTBIO TOUTH BCIOAY U 10 Mepe. KoHTp-
npumep. CyliecTBOBaHHE CXOAALIECHCS I.B. MOANOCIEI0BATENIbHOCTH B CXOJAIIEHCS IO Mepe
Moce0BaTeIbHOCTU U3MepuMbIix QyHkuuii. Teopemsr Jlysuna u EropoBa (6e3 qoka3aTenbeT-
Ba). Onpenenennsiii uaTerpan Jlebera. CymectBoBanue uHTerpaia Jlebera oT orpaHMueHHON
U3MEPUMON (PYHKIMH U OT PYHKLHUHU, JUIsI KOTOPOH CXOTUTCS PsIJi C €IMHUYHBIMU HWHTEPBAIaMHU.
Teopemsr b. JleBu, ®@aty u JlebGera (6e3 mokasarenbcTBa). Teopema O MOJHOTE MPOCTPAHCTBA
L1[0,1]. Teopema o cemapabenbroctu mpoctpanctBa L1[0,1] (I1oTHOCTE B HEM HEMPEPBIBHBIX
GyHKIHH).

Paznen 3. JIuneitHpie HOpMUpPOBaHHBIE TPOCTPAHCTBA. JIMHENHbIE HETIPEPHIBHBIC () YHKIIMOHAIBI
Y OTIEPATOPBI

JluHeliHble HOPMHUPOBAHHBIE U OaHAaXOBbI MPOCTPAHCTB. JIMHelHbIe HenpepbIBHbIE QYHKINHU , UX
HOpMa . DKBHUBAJIEHTHOCTb HENPEPHIBHOCTH U OrpaHHueHHOCTU. COMNpsKEHHOE MPOCTPAHCTBO,
ero MOJHOTA M HEeTPUBHAIBHOCTE. Teopema o mpocTpaHcTBe, conpsbkeHHOM K |y, p=>1. Teopema
XaHa-banaxa. JIuHeliHble OrpaHMYEHHBIE ONEPATOpPbI, UX HOpMa. KOMIaAKTHBIE ONEpPaTOpBHI.
[Tpumepsl. HeKOMIIaKTHOCTh €AMHUYHOTO OIllepaTopa B OECKOHEUHOMEPHOM 0aXxOBOM MPOCTPaH-
ctBe. Teopema banaxa-IllTeitnray3a. Teopema banaxa 06 oOpatHom oneparope. JlocTaTouHOCTh
oxuoro u3 ycnosuit Ker A=0 uau Im=L mns obpatumoctu orneparopa A €L (L) B koHeuHOMED-
HOM npocTpaHcTBe L. IIpumepbl HEOOXOIMMBIX ONEPATOPOB, /sl KOTOPHIX BBIOJHEHO OJHO U3
yenmouit Ker A=0 wm Im=L.
Paznen 4. Ilpearnnbs0epToBbl ¥ THILOEPTOBBI IPOCTPAHCTBA

[Ipearuns6eproBo mpoctpancTBo. HepaBenctBo Komm-byHskoBckoro, HopmupyemMocTh. ['wiib-
06epTOBO MPOCTPAHCTBO, MpUMeEpHl. Teopema 00 opToroHanu3auuu cucteMsbl. [ToaHbIE U 3aMKHY-
Thle cucTteMbl. Teopema o cymiecrBoBaHuu 3aMkHYThIX OHC B cenapaGenbHOM ruib0epTOBOM
npoctpancTBe. HepaBenctBo beccenss n pasenctBo IlapceBans. DKBUBaJIEHTHOCTh MOJHOTHI U
3aMKHYTOCTU AJisi cucTeM. M3omoppusM OecKOHEYHOMEpHBIX cenapabeiabHbIX THIIbOEPTOBBIX
npoctpancTB. Teopema Pucca-®umepa. CuiibHas U ciabast CXOAUMOCTb 3JIEMEHTOB B THIILOEp-
TOBOM M 0aHaxoBOM IpocTpaHcTBax. [Ipumep crnabo cxonsuieiics mociae10BaTeIbHOCTH, HE CXO-
nseicst cuibHO. CUiTbHAst OTPAHUYEHHOCTD CJIa00 CXOAIIEHCS TOCIEeI0BATEIbHOCTH.

Paznen 5. Cnektp u pe3onbBeHTa oneparopa. ConpspKEHHBIE U CAMOCOIPSIKEHHBIE OMEPATOPhI

CrnexTp omepaTtopa B 0aHaXOBOM MPOCTPAHCTBE. Pe30JbBEHTHOE MHOKECTBO U €r0 OTKPHITOCTh
(3aMKHYTOCTH criekTpa). HemycroTa cniekrpa. BepxHsst OlleHKa CIIEKTpaibHOTO pajgnyca HOpMOU
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onepatopa. ConpspKeHHBIE ONepaTtopbl B TMJILOEPTOBOM IMPOCTPAHCTBE, MX CYIIECTBOBAaHUE.
Teopema 0 pa3yioKeHUH IPOCTPAHCTBA B IPSMYIO CYMMY 3aMbIKaHUs 00pa3a omepaTopa H siapa
comnpsixeHHOro. CekTp ConpsbkeHHOro oneparopa. CaMoconpsiKeHHbIE ONepaTOPhl, UX CIIEKTP.
PaBeHCTBO cleKTpanbHOIO paguyca HOpPME oOIepaTopa JUlsli CaMOCOIPSDKEHHOIO OIEpaTopa.
Kputepuii kOMnakTHOCTH omnepaTopa B THJILOEPTOBOM mpocTpaHcTBe. KOMIakTHOCTE omeparo-
pa, COMPSKEHHOTO K KOMITAKTHOMY. HeoOpaTnuMoCTh KOMIIAKTHOTO OmepaTopa. AJbTepHATHBA
O®penronbpma (C HEMOIHBIM JJOKA3aTENbCTBOM). TeopeMa o CIeKTpe CaMOCOMNPSHKEHHOTO onepa-
Topa. CIieKTp KOMITAKTHOTO CaMOCONpsbKEeHHOTo onieparopa. Teopema ['mnbOepra.

Paznen 6. O6061meHHbIe QYHKITIT

[TpocTpaHCTBO OCHOBHBIX (DYHKIUH, €T0 HETPUBUAIBHOCTH, CXOJIMMOCTh B HEM. PeryisipHbie u
CUHTYIsApHBIe 0000meHHble ¢yHkiuu. [Ipumepsl. beckoneunas auddepenunpyeMoct 00006-
nieHHbIX QyHKIMHA. CXxoaumocTh 0000mEeHHBIX (QYHKINM, O-00pa3HbIC IMMOCIIECIOBATEIHLHOCTH.
[Tpumepbl psAIOB, CXOASMIMXCA B CMbIcie 0000meHHbIX (yHkiuid. [IpeoOpasoBanue Dypbe
0000MIeHHBIX (PYHKITHIA.

6. TEMbI IPAKTUUYECKUX U CEMUHAPCKUX 3AHSTHN

1) TIpumepbl METPUYECKHUX MPOCTPAHCTB.

2) KoOppeKTHOCTh METpUK.

3) CemnapabenbHOCTh METPHYECKHUX TPOCTPAHCTB.

4) TloiHOTa METPUYECKUX MPOCTPAHCTB.

5) TIpeaKoMIaKTHOCTh U KOMIIAKTHOCTh B METPUUYECKUX HPOCTPAHCTBAX.

6) TIpuHIMI CXKUMAIOIIUX OTOOPAKEHHU.

7) Mepa Jlebera.

8) Wurerpan JleGera.

9) JluneiiHble HePepbIBHbIC (PYHKIIMOHATIBI.

10) Hopma nMHEHHBIX HeMpPEephIBHBIX (DYHKIIMOHAIIOB.

11) JIuneiiHble HETIPEPBIBHBIC OMEPATOPHI.

12) Hopma JIMHEHHOTO HEMPEPhIBHOTO OIIepaTopa.

13) KonrtponbHas paboTa.

14) Penienue mpocTEHIINX HHTETPATbHBIX YPAaBHEHHIA.

15) 3aga4n Ha CIIEKTP U PE30JIbBEHTY JIMHEIHBIX HEMPEPhIBHBIX OMEPATOPOB.

16) 3agaun Ha COOCTBEHHBIC 3HAYCHUS U COOCTBEHHBIC (DYHKITHH.

17) O606wmenHbie GyHKIMH. OCHOBHBIC CBOWCTBA.

18) IpumeHeHne 0000IIEHHBIX (PYHKIMNA K PEIICHUIO JIMHEWHBIX HEOTHOPOIHBIX
TuddepeHIMaIbHbIX ypaBHEHUH.

7. JABOPATOPHBIE PABOTbBI, IPAKTUKYMBbI

Jlannblii Bu paboThI HE MPEAYCMOTPEH Y4eOHBIM IIAHOM.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHbIX PABOT, PE@EPATOB

BrinonHenue KypcoBbIx paboT U pedepaToB HE IPETyCMOTPEHO YUEOHBIM IJIAHOM.
Ilpumepnaa memamuxka KOHMPOLHLIX PAOOM NO OUCHUNIUHE:

Bapnanr 1
3anaua 1. Onpenenser nu nanHas GyHKIuUs paccrosaue B [1 ? p(X, y) = arctg(x— y)®.
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3amaua 2. SABnsercs au npoctpancTBo C[0,1] mOMHBIM C TaHHONW METPUKOM ?

p(1,9)=max(——1 f()-9().

Bamaua 3. ITyctb z = (X, Y) €[l ?,]| z|l= max( x|,] y|). [ToanpocrpancTso

L, ={(x,y):y+3x=0}, f,(X,y)=x~+Yy. IIponomxure pynkuuonan f, na [| ? ¢ cOXpaHeHHeM

HOPMBI.
1/2 1

3amaua 4. Haiitu Hopmbl dynkimonana B C[0,1] u Ly[0,1]. F(f)= 3_[ f(t)dt - 2_[ f(t)dt.
0

1/2

n
n
3agauda 5. Haiitu Hopmy onepatopa A:/l, —(,, A{X }= {(Lg} Xn}.
n—+

Bapuanr 2

. X—
Bamaua 1. Onpenensier nu ganHas GyHKIms paccrosiaue B [1 ? p(X, y) =arcsin [%J :
+]x—-y
3anaua 2. fBnsercs nmu npoctpancTBo C[0,1] momHBIM ¢ JTaHHON METPUKOI?

p(F,g)=max(xcos x| f(x)-g(x)[).
Bamaua 3. Ilycts z=(X,y) €[l ?,|| z|IH x| +| y|. HommpoctpanctBo L, ={(X,y):y+2x =0},

f,(x,y) =3y. IIpogomkure Gpynkunonan f, na [J ? ¢ cOXpaHEHHEM HOPMEL.
1/3 1
3amava 4. Haiiti Hopmbl pyrknuonana B C[0,1] u L1[0,1]. F(f) = ZI f(t)dt—6 I f(t)dt.
0 2/3
16

3amaua 5. Haiiti Hopmy omepartopa A:C[1,4]— C[L 4], Af(x)=(x"+—-16)f(x).
X

9. MNEPEYEHB BOITPOCOB K OK3AMEHY

1. Merpuueckoe npocTpaHcTBO. [IOTHBIE, OTKPHITHIE U 3aMKHYThle MHOXECTBAa B MeTpUYe-
ckoM mpoctpanctBe. CenapabensHocTh. [Ipumep cemapabenbHOro M HecemapaOeTbHOTO
IIPOCTPAHCTBA.

2. IlonHble METpUYECKUE MPOCTPAHCTBA, MpuMepbl. [lonHoTa mpocTpanctea CLpP[0,1], p>=1 .
JleMMa O BJIO>KEHHBIX I1apax.

3. KommakTHble U MpeIKOMIAaKTHbIE MHOXECTBAa B METPHUYECKOM IpocTpaHcTBe. lIpeakom-

MAaKTHOCTh U BIIOJIHE OTpaHUYeHHOCTh. Teopema Xaycnopda.

. KomnaktHbie MeTprueckue nmpoctpancTBa. CBs3b € MPEAKOMIIAKTHOCTBIO U 3aMKHYTOCTBIO.

. Teopema Apuena.

. Kpurepuit npe1koMnakTHOCTH B Ip, p>1.

AN NV RN

[TpuHnMn COKUMAIOIIUX O0TOOpaXKEeHUH. Pazpemmmocts YpaBHEHUSA
f 0+ [ Kt f (H)dt=g(x).
0

2
8. [ToyKkoIbIIO TIPAMOYTOBHUKOB B R° m O - alJIUTHUBHAA Mepa Ha 3TOM MOJIYKOJIBIIE.
[Ipogomxenne ee Ha KOMBIO dJIEMEHTAPHBIX MHOXKECTB (0e3 moka3atenbcTBa). Mizmepumbie
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no Xopaany u JleGery muoxectBa. CripaBeAIMBOCTh UMIUIMKAMU: A H3MEpUMO 10
XKopnany => A usmepumo 1o Jlebery. HecipaBeymmBocTh 00paTHON MMILIMKAIINH.

9. Teopema 0 o - anredbpe usmepumsix 1o Jlebery MHoxecTB. HenmpepbsIBHOCTh M IOJIHOTA

10.
11.
12.
13.
14.

15.

16.

17.
18.

19.

20.

21.
22.

23.
24.

25.

26.

27.
28.

29.

Mepbl. U3MepuMOCTh OTpaHHYEHHBIX OTKPBITBIX U 3aMKHYTHIX MHOECTB. CyIlleCTBOBaHUE
HEU3MEPUMBIX MHOXKECTB Ha OTpE3KeE.

O6o6menne mepwl JleGera nns HeorpaHWMYEHHBIX MHOXkecTB. Mepa Jlebera-Ctunrbeca.
Teopema Jlebera o mpeacTaBieHuH J000H MEPHI B BUAE CYMMbI CIIEIIHAIBHBIX MEP.
W3mepumbie (ynkuuu. Pasnuuanbie obmue ompenencHus. M3MepuMocTh KOMIIO3UIHH
dbynkumii. 3mepumsbie pyHKIIUU Ha OTpe3ke, Kpurepuil. [Ipumepsr.

W3mepumocTs (yHKINHU, HENPEPHIBHOM MOYTH BCIOAy. MI3MepuMOCTh Ipezena mocie1oBa-
TEIBHOCTU U3MEPUMBIX (PYHKIUN, CXOASIINXCS IOUYTH BCIOJTY.

CBs13bp MEXly CXOIMMOCTbBIO IIOYTH BCIOAY U 110 Mepe. KoHTpripumep.

Cy1iecTBOBaHUE CXOJMAIICHCS I.B. MOJIOCIEI0BATEIHHOCTH B CXOJAIICHCS MO Mepe Io-
clIeI0BaTeIbHOCTU U3MepuMbIX (pyHkuuil. Teopemsl Jly3una u Eroposa (6e3 nokazartenb-
CTBA).

Onpenenennbrii uaTerpan Jledera. CymectBoBanue uHTerpana Jlebera or orpaHUYeHHON
u3mMepumMoir  GyHKIMM U OoT  (YHKUOUH, JUIS  KOTOPOM  CXOOUTCS  psif

S (K + Dee( £k k +1]).

Teopembr b.JleBu, ®@ary u Jlebera (6e3 mgokaszarenbcTBa). YCIOBHE HWHTETPUPYEMOCTH
bynkmuu  f(X)=x"* ma[0,1],x e R.
Teopema o nonHoTte npoctpancTBa L, [0,1].

Teopema o cenapabenbHOcTH mpocTpaHcTBa L [0,1]]  (mI0THOCTH B HEM HENPEPBIBHBIX
yHKIHMi)

JluneiiHble HOPMUPOBAaHHBIE U OaHAXOBBI MPOCTpaHCTBA. JIuHEliHbIe HEeNpepbIBHBIE PYHK-
LIMOHAJIbI, UX HOPMa. DKBUBAJIEHTHOCTb HENTPEPBIBHOCTU U OIPaHUYEHHOCTH.
ComnpsikeHHOE TPOCTPAHCTBO, €r0 MOJHOTA U HETPUBUAIBHOCTh. Teopema 0 IpoCTpaHCTBE,
conpskeHHoM k|, p>1.

Teopema Xana-banaxa.

Jlunelinple orpaHUYeHHBIE onepaTophl, uX HopMma. KommnakTHble omepaTopsl. [Ipumepsi.
HexoMITakTHOCTh €AMHUYHOTO OlepaTopa B OECKOHEYHOMEPHOM 0aHaXOBOM MPOCTPAHCT-
BE.

Teopema banaxa-IlIteitnraysa.

Teopema banaxa o6 oOpatHoM omepartope (0e3 Joka3arenbcTBa). JJocTaTOYHOCTH OJHOTO
u3 ycinouii KerA=0 wmm  ImA=L s obparumoctu omeparopa Ae L(L) B xo-

HeuHOMepHOM mpoctpancTBe L . [Ipumepsr HeoOxoaumbix omepartopoB A€ L(L), s ko-

TOPBIX BhITOAHEHO 0HO 3 yenosuii  KerA=0 wm  ImA= L.

[Ipenruns0eproBo mpoctpancTBo. HepaBencTBo Komm-ByHsSKOBCKOro, HOpMUPYEMOCTb.
I'ine6epToBO MPOCTPAHCTBO, MPUMEPHI.

Teopema 06 oproronanu3zanuu cuctemsl. [loyHBIE M 3aMKHYTBIE CUCTEMBI. TeopeMa o cy-
mectBoBaHuU 3aMKHYTBIX OHC ¢ cemapaGenpsHOM THiIb0€pTOBOM MPOCTPAHCTBE.
HepasenctBo beccens u pasenctso Ilapcesans.

DOKBUBAJIEHTHOCTb MOJHOTHI U 3aMKHYTOCTHU 1S cucteM. M3oMopdHOCTh GeckoHeuHOMEp-
HBIX cenapadenbHbIX THIILOEPTOBBIX MPOCTPAHCTB.

Teopema Pucca-®umepa. CunpHas u ciabasi CXOAUMOCTh 3JIEMEHTOB B THILOEPTOBOM U
6aHaxoBOM MpocTpaHcTBax. [Ipumep crnabo cxonsiueiics mociea0BaTeNbHOCTH, HE CXO/s-
uieiicst cuiabHO. CHUiTbHAS OTPaHUYEHHOCTH CJ1a00 CXOSIIEHCs OCIeI0BaTEIbHOCTH.
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30. Cnektp omneparopa B 0aHaXOBOM IPOCTPAaHCTBE. Pe301bBEHTHOE MHOXKECTBO U €r0 OTKPHI-
TOCTh (3aMKHYTOCTh cnekTpa). HemycTtora crekrpa. BepxHsis olleHKa CIEKTpaJIbHOTO pa-
Jyca HOpMOH orieparopa.

31. CompsixeHHBIE OIIEPaTOPBI B THIIOEPTOBOM MPOCTPAHCTBE, UX CyllecTBOBaHUE. Teopema o
pa3oKEeHUU MPOCTPAHCTBA B MPSIMYI0 CyMMY 3aMbIKaHHUs oOpasa oreparopa U sijipa co-
pspKEHHOT0. CIEKTpP CONPSYKEHHOTO OIEpaTopa.

32. CamocompspKeHHbIE ONEepaTophl, UX CHEKTp. PaBEHCTBO CHEKTPalbHOIO pajuyca HOpME
orepaTopa JUisl CaMOCOIIPSDKEHHOT'O oIlepaTopa.

33. Kpurepuii KOMIIaKTHOCTH OIlepaTopa B T'MiIb0epTOBOM NpocTpaHcTBe. KoMmnakTHOCTE ore-
paTopa, CONpsKEHHOTO K KOMITAKTHOMY.

34. AnprepHatuBa ®penronbma (C HEMONHBIM J10Ka3aTeNbCTBOM). Teopema o criekTpe KoM-
MIAaKTHOT'O CaMOCOIIPSKEHHOT'O OIepaTopa.

35. Teopema ['mibbepTa.

36. IIpocTpaHCTBO OCHOBHBIX M 00OOIIEHHBIX (PYyHKIMI. PerynspHbeie u cuHTYIspHBIE 0000-
LIeHHbIe (QYHKIUM, AeHCTBUS HaJl HUMU. DyHIaMeHTalIbHOE peleHue tuddepeHanbHo-
ro oneparopa u peleHne HeogHopoasoro /Y.

10. CAMOCTOSATEJBbHASA PABOTA OBYYAIOLIIUXCSA

dopma o0yuyeHHsl: OuHasl.

Ha3panue pa3nesoB u TeM Bua camocrositesibHOI pa- O0b- | ®opMa KOHTPOJISA
00TBI (npopadomka yuedonozo | eMm B (nposepka pewie-
Mamepuana, peutenue 3aday, | 4acax | Husa 3aoau, pee-
pegepam, 0oknao, Kon- pama u op.)
mpoavnan paboma, noo2o-
moeKa K coaue 3auema, IK-
3amena u 0p.)

Paznien 1. MeTpuueckue mpocTpaHcTBa

Mertpuueckoe npocTpaHcTBo. IImoTHbIe, oTKphIThIe | IIpopaboTka yueOHOro Mare- YCTHBIH OIIPOC
1 3aMKHYTBIE MHO)KECTBA B METPHUECKOM IPO- puana, TOATOTOBKAa K chade 1
ctpaHcTBe. CemapabenbHocTh. [Ipumep cemapa- 9K3aMeHa
0eTbHOTO M HE cenapabebHOr0 IPOCTPAHCTBA.
IlosiHBIE METPUUYECKHUE IPOCTPAHCTBA, IPUMEPHL. IIpopaboTka yueOHOTO Mate- YCTHBIH OIIPOC
IMonuora mpoctpanctsa CLP[0,1], p>=1 . Jlemma 0 | puasa, TMOATOTOBKA K caadye 1
BJIOJKCHHBIX IIapax. 9K3aMeHa
KommnakTHbIE U ITPeAKOMITaKTHBIE MHOXKECTBA B [Tpopabotka ydeOHOTO MaTe- YCTHBIH orpoc,
METPHYECKOM MPOCTpaHCTBE. [IpeIKOMIAKTHOCTh | puasia, IOATOTOBKa K chade 1 TIpOBEpKa perre-
¥ BIIOJIHE OrpaHndeHHOCTh. Teopema Xaycnopda. | sx3ameHa HUS 337129
[Tpopabotka ydeOHOTO MaTe- YCTHBIH orpoc,
KommnakTHble MeTpudeckue nmpoctpaHcTBa. CBs3b C
MPEJKOMIAKTHOCTBIO U 3aMKHYTOCTBIO. PHaja, TOATOTOBKA I CAate ! TpOBEpXa pettie-
9K3aMeHa HUS 337124
[Ipopabotka ydeOHOTO MaTe- YCTHBIH OIIpOC
Teopema Apnena. puana, HOATOTOBKAa K cjhaue 1
9K3aMeHa
[Ipopabotka ydeObHOTO Mare- YCTHBIH OTIPOC,
Kpurepuii npeiKOMIaKTHOCTH B |p, p=>1. puana, TOATOTOBKa K cjaade 1 MpOBEpPKa pellie-
9K3aMeHa HUS 3271249
TTpuHIMN CKUMAarONTUX 0TOOpaxeHui. Pa3pemu- IIpopaboTka y4eOHOTO Mate- YCTHBII1 o1poc,
MOCTB JITHEHHOTO HHTETPAITbHOTO YPaBHEHHS puana, TOATOTOBKAa K chade 1 MpOBEpKa perre-
BoabTeppa ¢ HETMHENHBIM SIAPOM. DK3aMEHa HUA 33134
Paznen 2. Mepa, usmepumble GyHKImu, naTerpast Jlebera
[T0TyKOJBIO TPSMOYTONEHHKOB B R2y o- a- ITpopaboTtka yueOHOTO Ma- YCTHBIH OTIPOC
Tepuana, NoAroToBKa K cra- 1

JAUTUBHAasA ME€pa Ha 3TOM IIOJYKOJIbIIC. HpO,HOJ'DKCHI/IC

ee Ha KOJIBIIO MIEMEHTAPHBIX MHOMKECTB (6e3 oka- | 1€ 2K3aMeHa
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3arenbeTBa). M3mepumere o XKopaany u Jlebery
MHOeCTBa. CpaBeIMBOCTL UMILTMKAUK: A
uzmepumo 1o JKopuany => A usmepumo o JleGe-
ry. HecripaBegnuBocTh 00paTHOM MMILIHKALIUH.
Teopema o O - anredpe m3mepumbix mo Jlebery IIpopaboTtka yuyeOHOrO Ma- 1
MHOKeCTB. HenpepbIBHOCTB U NOJIHOTA Mepbl. 13- Tepuralia, MOATOTOBKA K CHa-
MEpPHUMOCTb OPaHUYEHHBIX OTKPHITHIX U 3aMKHYTBIX | Y€ 9K3aMCHa
MHOxkecTB. CyliecTBOBaHHE HEU3MEPHUMBIX MHO-
JKECTB Ha OTpe3Ke.
O06061menne Mepsl Jlebera aist HEOrpaHUUEHHBIX [TpopaboTtka yueOHOro Ma- YCTHBIH OIIpOC
MHOXecTB. Mepa Jlebera-Cruntbeca. Teopema Jle- Tepualla, IOArOTOBKA K cla- 1
Oera o nmpeCTaBICHUH 1000 MEpPBI B BUJIE CYyMMBI 4e HK3aMeHa
CHELHANBHBIX Mep.
Wzmepumsble ¢pynkmn. Pazmndarsie odnime onperne- ITpopaboTtka yueOHOro Ma- YCTHBIH OIIPOC
nenust. smepuMocTs KoMIo3uiun GyHKIWA. Mi3me- | Tepuana, MoAroToBKa K cla- 1
prMble QYHKIMH Ha OTpe3Ke, kputepui. [Ipumepsl. 4e JK3aMeHa
W3mepumocTs (yHKIMK, HEMPEPHIBHONW mouTH BCio- | IIpopaboTka yueOHOro Ma- YCTHBIH OIIPOC
ny. HMsmepumocTs mpenena MOCIENOBATEIBHOCTH | TepUalla, MIOATOTOBKA K CAa- 1
M3MEPHUMBIX (DYHKIUH, CXOAAIINXCS TIOYTH BCIOLY. 4e dK3aMeHa
CBs13b MEX]ly CXOJMMOCTBIO TOYTH BCIOAY M 1o Me- | [IpopaboTka y4yeGHOro ma- YCTHBIH OIIPOC
pe. Kontpnpumep. Tepuana, NoAroToBKa K cla- 1
4e HK3aMeHa
CymiecTBOBaHHE CXOAAIIEHCS 11.B. MOAIOCIEA0Ba- [TpopaboTtka yueOHOro Ma- YCTHBIH OIIPOC
TEJNBHOCTH B CXOJIIEHCs [T0 Mepe MOoCIeI0BaTelNb- Tepuana, NOoAroToBKa K cla- 1
HOCTH M3MepHUMBbIX GyHKIuH. Teopemsl Jly3una n ye dK3aMeHa
Eroposa.
Onpenencunsiii uaTerpan Jleoera. CymectBoBanue | IIpopaboTka y4eOHOro Ma- YCTHBIH OTIPOC
uHTerpana Jlebera ot orpaHMYEHHON H3MEPUMOIT Tepuana, NoAroToBKa K cla-
(yHKIIMH ¥ OT QYHKIMH, IJIs1 KOTOPOH CXOIAMTCS P | Ye 9K3aMeHa 1
o0
3 (k+ Dl LK,k +1).
k=0
Teopemsr b.JIeBn, @aty u JleOera (0e3 nokaszatenb- | [IpopaboTka ydeOHOTO Ma- YCTHBIH OTIPOC
CTBa). YCJIOBHE HHTETPUPYEMOCTH (QYHKIUN Tepuana, NoAroToBKa K cla- 1
f(x)=x“ ua[0,1,acR. 1 DKsaMeH
Teopema o nosiHOTE pocTpaHcTBa L, [0.1]. IIpopabotka yueOHOro Mma- YCTHBIii 01poc
Tepuasia, MoAroToBKa K cja- 1
4e HK3aMeHa
Teopema o0  cenapabenbHOCTH — mpocTpaHcTBa | [IpopaboTka yyeGHOro ma- YCTHBIH OTIPOC
L,[0,]]  (mmotHOCTH B Hem HempepbIBHBIX QyHK- | TCPUaNa, MOArOTOBKA K Cla- 1
). 4e HK3aMeHa
Paznen 3. JIuneiinble HOpMUpPOBaHHBIE IPOCTPaHCTBA. JIMHEHHBIE HelIPephIBHBIE (PYHKIIMOHAIBI U ONIEPATOPEI
JluneiiHple HOpPMUPOBaHHBIE U OAHAXOBBI IIPO- [Ipopabotka y4eOHOTO MaTe- YCTHBIH OIIpOC
ctpaHcTBa. JIMHEiHbIe HeNpephIBHBIC PYHKIMOHA- | pUasla, IOATOTOBKa K chadye 1
JIbl, X HOpMa. DKBUBAJICHTHOCTb HEMPEPBIBHOCTU | 2K3aMEHa
U OTPaHUYEHHOCTH.
CormnpspKeHHOE TIPOCTPAHCTBO, €ro mojHota u He- | IIpopaborka ydeOHOro Mate- YCTHBIH 0IIpOC,
TPUBHANBHOCTb. TeopeMa 0 NpOCTpPaHCTBE, CONps- | puajla, MOATOTOBKA K chaue MIpOBEpKa pele-
JKEHHOM K |p’ p>1. 9K3aMeHa 1 HUS 33134
Teopema Xana-banaxa. [Ipopabotka y4eOHOTO MaTe- YCTHBIH OIIPOC
puana, HOATOTOBKAa K cjhaue 1
JK3aMeHa
Jluneiinple orpaHMyYeHHBIE oniepaTopsl, ux Hopma. | IIpopabotka y4yeOHOTO MaTe- 1 YCTHBIH OIIpOC
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Komnakrtaelie oneparopsl. [Ipumepsl. HekomnakT- | puana, NOArOoTOBKa K crade

HOCTb EIMHUYHOTO Oleparopa B OecKOHeYHOMEp- 9K3aMeHa

HOM 0aHaXOBOM ITPOCTPAHCTBE.

Teopema banaxa-Illtelinraysa. IIpopabotka ydeOHOTO Marte- YCTHBII orpoc,
puana, HOATOTOBKAa K chaue 1 IpoBEepKa perie-
9K3aMeHa HUS 3a]1a4

Teopema banaxa 06 o6paTHoM oneparope (6e3 no- | IIpopabotka yueOHOro Mare- YCTHBIH orpoc,

KazaTenbCTBa). JloCTaTOYHOCTH OJTHOTO U3 YCIOBUH | puasia, IOATOTOBKa K chadye IpoBEpKa perie-

KerA=0 wm ImA=L nunso6patumoctu | 2K3aMeHa HUA 337129

omeparopa A€ L(L) B xoneunomeprom mpo- 1

crpanctBe L . [Ipumepbl HEOOXOAUMBIX OlepaTo-
pos A€ L(L), ans xoTopsix BEIIONHEHO 01HO

KerA=0 wm ImA=L.

W3 yCIOBUM

Paznen 4. [Ipenrnis0epToBbl U rHIILOEPTOBBI NPOCTPAHCTBA

[MpearunsbepToBo npocTpancTBo. HepaBeHCTBO [Ipopabotka y4eOHOTO MaTe- YCTHBIH OIIPOC

Komm-byHsikoBckoro, HopmupyeMmocts. ['mnpbep- | puasia, MOAroToBKa K chadye 1

TOBO IPOCTPAHCTBO, IPUMEPHIL. 9K3aMeHa

Teopema 06 oproroHanu3anuu cucTeMsl. [1oaHbIe IIpopaboTka yueOHOro Marte- YCTHBII o1poc

W 3aMKHYTBIE CHCTEMBI. TeopeMa o CyIecTBoBa- puanma, TOATOTOBKAa K chade 1

Hun 3aMKHYTEIX OHC ¢ cemapabenpHOM THIIBOEp- | SK3aMeHa

TOBOM IIPOCTPAHCTBE.

HepagenctBo beccens u paBeHcTBo Ilapcesans. [Ipopabotka ydeOHOTO Mate- YCTHBIH OTIPOC,
puanma, TOATOTOBKAa K chade 1 TpOBEpKa pere-
9K3aMeHa HUS 33189

OKBHUBAJICHTHOCTH TIOJIHOTHI ¥ 3aMKHYTOCTH ISt [Ipopabotka ydeOHOTO MaTe- YCTHBIH OTIPOC,

cucreM. 30MOppHOCTh OECKOHEYHOMEPHBIX Ce- puanma, TOATOTOBKAa K chade 1 TpOBEpKa pere-

napabeabHBIX THIBOCPTOBBIX MPOCTPAHCTB. DK3aMeHa HUA 3a]1a4

Teopema Pucca-®umiepa. CunibHas u ciabas cxo- IIpopaboTka y4yeOGHOTO Mate- YCTHBIN OIpOC

JIMMOCTD DJIEMEHTOB B THJILOEPTOBOM M OaHaXOBOM | puajia, MOJATOTOBKAa K cjade

npoctpancTBax. [Ipumep ciabo cxoasieiics mo- 9K3aMeHa 1

CJIEI0BATENILHOCTH, HE CXOJISILEHCS CUIIBHO.
CuipHas OrpaHHYEHHOCTH C1a00 CXOAAIIEHCS 1Mo-
CJI/I0BATENILHOCTH.

Paznen 5. CriekTp 1 pe30JIbBEHTa OTIePaTO

a. ConpsiKEeHHBIE U CaMOCOTPSKEHHBIE ONePaTOPHI

CriexTp oneparopa B 6aHaAXOBOM IPOCTPAHCTBE. IIpopaboTka yueOHOTO Mate- YCTHBIH OIIPOC

Pe3onbBEeHTHOE MHOXKECTBO U €TI0 OTKPBITOCTD pHana, IMOATOTOBKA K caade

(3aMkHYTOCTH ciekTpa). Hemmycrora cnexrpa. 9K3aMeHa 1

BepxHsis OlleHKa CIIEKTPAIILHOTO paiiyca HOpMOH

oreparopa.

CornpspKeHHBIE OTIEPaTOPhI B THIILOEPTOBOM IIPO- [Tpopabotka y4eOHOTO MaTe- YCTHBIH o1poc

CTPaHCTBE, MX CYyIIeCTBOBaHUE. Teopema o pa3no- | puajia, IOATOTOBKa K crade

JKEHUH MPOCTPAHCTBA B NIPSIMYIO CyMMY 3aMbIKa- 9K3aMeHa 1

HHA 00paza oneparopa u sipa CONPsHKEHHOTO.

CIieKTp CONpspKEHHOTO OepaTopa.

CamocomnpsiKeHHBIE OIIepaTOPHI, UX CIIEKTp. Pa- IIpopabotka ydebHOTO MaTe- YCTHBIH OIIPOC,

BEHCTBO CIIEKTPAJbHOTO Pafgnyca HOpME OIlepaTo- | pHaja, IOATOTOBKA K chade 1 IPOBEpKa pelle-

pa Ay cCaMOCOINPSKEHHOTO OTepaTopa. 9K3aMeHa HUS 337184

Kputepuii kommakTHOCTH omiepatopa B ruiiboepro- | IIpopabotka ydeOHOTO Mate- YCTHBIH OIIPOC,

BOM IIpocTpaHcTBe. KOMIIaKTHOCTE omepaTopa, co- | pHaja, IOATOTOBKA K chade 1 IPOBEpKa pelte-

NPSHKEHHOTO K KOMIIAKTHOMY. 9K3aMeHa HUS 337124

Anbrepaarusa ®@pearonasma (¢ HenoHbIM Jlokaza- | [Ipopabotka ydeOHOTO Mate- YCTHBIH o1poc

TENBLCTBOM). Teopema o CrieKTpe KOMITAKTHOTO pHana, IOArOTOBKa K cjaade 1

CaMOCOTIPSKEHHOTO OIlepaTopa. 9K3aMeHa

Teopema 'miisbepra. 1 YCTHBIH OIIPOC
Paznen 6. O600mERHBIE QYHKIMH

[TpocTpaHCTBO OCHOBHBIX M 00OOOIIEHHBIX (YHK- I [Tpopabotka y4eOHOTO MaTe- | 1 | YCTHBIH 0IIpoC,
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. PerymsapHsle w cuHTYIsIpHBIE 00OOIIEHHBIE | pHana, IOATOTOBKA K caade IpOBEpKa penie-

(byHKIII/II/I, L[eﬁCTBPIH Haa HUMU. 9K3aMCHa HHA 3a1a4

®dynnamenranpHoe pemenne quddepennnansHoro | IIpopabotka yueOHOro Mare- YCTHBIH OIpoC,

oIrepaTopa U pelleHue HeoqHopoaHoro Y. puana, IOArOTOBKAa K claaye 1 IIPOBEpKa pelie-
9K3aMCHa HHA 3a1a4

11. YYHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JIUC-
HNUIIJINHBI

a) Cniucok peKoMeHayeMou JINTepaTypbl

OcHoBHas iMTeparypa

1. Kommoropos, Arnpeit Hukonaesud. DneMeHTHl Teopud QYHKINUN ¥ QYHKIMOHATHFHOTO aHAIIN3A |

yueOHUK a7 MaTeM. criell. yH-ToB / Koiamoropos Axapeii Hukomnaesuy, C. B. ®omuH. - 6-¢ u3n., ucnp.

- Mockga : Hayka, 1989.

2. borpmanos, A. 0. Jlexiinu o ¢pyHKIHOHATEHOMY aHaIH3y : yued. mocodue / A. FO. bormanos. -

Vaesuaosck : Y'Y, 2003. URL http://lib.ulsu.ru/MegaPro/Download/MObject/984/bogdanov.pdf

3. Tpenorun B.A., ®ynkimoHansHbIi aHanu3 : YueOHuk. / Tpenorud B.A. - 3-e u3z., ucmp. - M. :

OU3MATIINT, 2002. - 488 c. - ISBN 5-9221-0272-9 - Texkcr : anextponssiii / DbC "KoncynbTant

crynenta" : [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN5922102729.html

JAOMOJTHUTEIBHAS

1. JleGener B.W., DyHKIIMOHANBHEII aHAIH3 W BEIYACIATENbHAS MaTeMaThKa : Yue0. mocoowue. / Jle-

oenes B.U. - 4-e m3x., mepepal. u gom. - M. : DUIMATIIUT, 2005. - 296 c. - ISBN 5-9221-0092-0 -

Texcr : anexTponnsiii // OBC "KoncynbranT crynenra : [caiit]. - URL :

http://www.studentlibrary.ru/book/ISBN5922100920.html

2. Jlroctepuuk, Jlazaps Aponosuu. Kpatkuii kypc GpyHKIIMOHAIRHOTO aHaIK3a : y4ue0. mocodue st

By30B / JltoctepHuk Jlazaps Aponorud, B. 1. Cobozes. - 2-¢ uzn., crep. - Cankrt-IlerepOypr : Jlanb,

2009

3. PeBuna C.B., ®yHKIIMOHATBHHBIN aHATU3 B IPAUMEpPax U 3a1avax : yueOHoe nmocobue / Pepuna C.B.,

Casonos JI.W. - PoctoB #/]] : U3n-Bo FODY, 2009. - 120 c. - ISBN 978-5-9275-0683-5 - TekcT : s1ek-

tponnslii // OBC "Koncynprant crynenra” : [caiit]. - URL :

http://www.studentlibrary.ru/book/ISBN9785927506835.html

4. Ocunenkep, b. I1. 3agaun n ynpaxaeHus 1o (yHKIHOHAIBHOMY aHAJIN3Y : y4EOHO-TIPAKTHYECKOE

nocobue / b. I1. Ocunenkep. — MockBa : MOCKOBCKHH rOCYJapCTBEHHBIH CTPOUTEIBHBIH YHUBEPCUTET,

3BC ACB, 2015. — 132 ¢. — ISBN 978-5-7264-1186-6. — TeKcT : 2neKTpOHHBIH // DIEeKTPOHHO-

oubmoreunas cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/60819.html

yueOHO-MeToANYeCKAS

1. Bornanos, Aujpeii FOpseBru. MeToapl QyHKIIMOHATIBHOTO aHAHM3a B BEIYUCIUTEIBHOW MaTeMaTH-

Ke : yueb.-meron. nocodue. Y. 1 : / bornanos Anapeit IOpresuu ; Yul'Y, ©MUT. - YbsHOBCK :
YaI'y, 2012. URL http://lib.ulsu.ru/MegaPro/Download/MObject/231/bogdanov3.pdf

2. Bormanos, Aanpeit FOpbeBru. MeTobl GYHKIIMOHAFHOTO aHAH3a B BEIYUCIUTEIBHON MaTeMaTHKE

: yue6.-meroa. nmocodue. Y. 2 : / bornanoB Auapeii IOpresuu ; Y'Y, ®MulT. - YiapsHoBCK : Y-

TV, 2015. URL http://lib.ulsu.ru/MegaPro/Download/MObject/242/bogdanov-2_2015.pdf

Bornmanos, Auapeti FOpreBud. 3amaun u ynpakHeHus 1m0 (yHKIIHOHAIBHOMY aHAIN3Y : yued.-MeTO/I.

nmocoowue / Bornanos Anppeit IOpreBuy. - YBsSHOBCK : yal'y,

2008.URLhttp://lib.ulsu.ru/MegaPro/Download/MObject/985/bogdanovl.pdf

4. borganos, A.KO. Metoandeckue yKa3aHus sl CAMOCTOSATEILHOM pabOThI CTYICHTOB OakajaBpuaTa
dakynpTeTa MaTeMaTHKH, HHPOPMAIMOHHBIX M aBHAIIMOHHBIX TexHoyioruii Hampasienus 01.03.02
«[IpuknagHas MaTeMaTHKa U HHPOpPMaTHKa», NpoQuib «MIMUTALlMOHHOE MOJIEIMPOBAHHUE U aHAJIN3
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JAaHHBIX» 0 auctuininae «DyHkiuonanpHbld aHamu3» / A. 0. borpanos; Y'Y, ®MUuAT. -
Vabsuosck : Yal'V, 2019. - 3ari. ¢ skpana; HeomyOmukoBaHHEBIN pecypc. - DIEKTPOH. TEKCTOBBIC
JTaH. (1 (haiin : 618 Kb). - Texkct : AIEKTPOHHBIH.
http://lib.ulsu.ru/MegaPro/Download/MObject/7613

CornacoBaHo:

IHPEKTOP HB /  BYPXAHOBA M.-M. /< / .
OIKHOCTH COTPYAHHKA HAYHHOT OHDIHOTEKH SHO NgANNcE aata

0) [IporpamMHoe obecnieueHue

1. CIIC Kouncynbrant Ilmtoc

2. Cucrema «AnTutuiaruat.BY3»

3. OC Microsoft Windows

4. MicrosoftOffice 2016

5. «MoitOduc CranaapTHBIN»

B) [Ipodeccuonanbubie 6a3bl JaHHBIX, MHPOPMAIIMOHHO-CIIPABOYHbIE CHCTEMBI

1. DJ1eKTPOHHO-0U0JINOTEYHbIE CHCTEMBI:

1.1. Hudposoii oopazoBarenpHbIi pecypc IPRsmart : amekrpoHHO-OMOIMOTeYHAs cucTeMa :
caitr / OOO Kommanus «Ai [Tu Ap Menuay. - Caparos, [2023]. — URL.: http://www.iprbookshop.ru.
— PexxuMm poctyna: i 3aperucTpup. noJib3oBaTesield. - TeKCT : 2JIeKTPOHHBIM.

1.2. O6pasosatenbHas miatdopma OPAMT : o6pazoBarensHblii pecype, SIeKTpOHHAs O16-
muoteka : caiit / OO0 DiekTponHoe m3matenbctBo «FOPAMT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxum mocTyma: [1yisi 3aperucTpup. nosb3oBaTeseil. - TeKCT : AIeKTPOHHBI.

1.3. baza manHbIX «DnekTpoHHas Ombmmoreka Texuumueckoro BY3a (ObC «Koucymprant
CTYZIGHTa») : 3JEKTpOHHO-OMOmmoTeynas cucrema : caiit / OOO «llonurexpecype». — Mockaa,
[2023]. — URL.: https://www.studentlibrary.ru/cgi-bin/mb4x. — Peskxum moctyma: Ijisi 3aperucTpup.
oJib30BaTeNneil. — TEKCT : 3IEKTPOHHBIM.

1.4. KoncynpTaHT Bpaya. DJICKTpOHHAS MEIUIIMHCKas OMOIMOTeKa : 0a3a MaHHBIX : CAWT /
OO0 «BpIcmias MKoOIa OpraHU3aldy U YIPaBICHUs 3paBOOXpaHeHUEM-KOMIUIEKCHBI MeaUIIH-
CKHii KoHCANTHHT». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum poctyma: amst 3a-
perucTpup. nojb3opareneil. — TEKCT : 37eKTPOHHBIH.

1.5. bonpmas MeaummHCKass OMONMMOTEKA : DIEKTPOHHO-OMOIMOTEYHAsi cUCTeMa : CauT /
00O «bykamy». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocryma:
TSl 3apETUCTPUP. MOJIb30BaTeNe. — TeKCT : 3J1eKTPOHHBIH.

1.6. OBC Jlanb : anekrpoHHO-OubnMoTeunas cucrema : caiit / OO0 DBC «Jlanpy. — CaHKT-
MetepOypr, [2023]. — URL: https://e.lanbook.com. — Pexxum moctymna: ajist 3aperucTpup. mojab30Ba-
Tenel. — TeKeT : 31eKTPOHHBIN.

1.7. OBC Znanium.com : 35eKTpoHHO-0ubIroTeuHast cuctema : cat / OO0 «3HaHuyMm. -
Mockga, [2023]. - URL: http://znanium.com . — Pexxum gocTyma : uist 3aperucTpup. MoIb30BaTeleit.
- Teker : 2eKTpOHHBIN.

2. Koncyastantllinwce [DnekTpoHHBIH pecypc]: cmpaBouHasi mpaBoBast cuctema. / OO0
«Koncynprant [Imroc» - DnextpoH. naH. - Mocksa : KoncynerantlLimroc, [2023].

3. ba3bl 1aHHBIX NEPHOANMYECKUX U3TAHMIA:

3.1. eLIBRARY.RU: nHayunas snexktpoHHass 6ubmmoteka : cadt / OOO «Hayunas Dnek-
TpoHHass bubnuoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxum nmoctyma : it aBTo-
pu3. osb30BaTeNe. — TEKCT : AIEKTPOHHBIM

3.2. DnekrponHas 6ubnuoreka «M3garensckoro noma «I'pedennukon» (Grebinnikon) : anex-
tponHast 6ubmmoteka / OO0 U] «['pebennukoBy». — Mocksa, [2023]. — URL: https://id2.action-
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media.ru/Personal/Products. — Pesxum gocTyma : aas aBTOpH3. mojib3oBareieil. — TEKCT : 3IeKTPOH-
HBI.

4. ®enepaabHan rocygapcreeHHas uHgopmannonnas cucrema «HannmonanbHasi 3Jiek-
TPOHHAs1 OMOJIMOTEKAY : dIeKTpoHHas Onbamoreka : caiit / ®I'BY PI'b. — Mocksa, [2023]. — URL:
https://H306.pd. — Peskxum mocTyna : i mosib3oBaTenei HaydHOH OMOMHMOTeKH. — TeKCT @ AJIeKTPOH-
HBIH.

5. Poccuiickoe obpazoBanue : (denepanbHblii moptan / yupeaurenb OT'AY «OULTO». —
URL: http://www.edu.ru. — TekcT : 2eKTPOHHBIIA.

6. JdnexTponHasi omdauoreyHasi cucrema Yal'V : monyns «OneKTpoHHas OMOIMOTEKa»
ABHUC Mera-ITPO / OO0 «Jlata Dxcmpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum moc-
TyMa : JJis NoJib30BaTeNeld HayqYHOH OUOIMOTeKU. — TeKCT : 3JeKTPOHHBIN.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI:
AyauTtopun Juisi IPOBEIECHHUS JIEKIIUI, CEMUHAPCKUX 3aHATHU, JUUI IPOBEICHHS TEKYILETO
KOHTPOJISI U IPOMEXYTOYHOM aTTeCTalliy, IPYNIOBbIX U UHAUBUIYAJIbHBIX KOHCYIbTALUN.

13. CHELMAJIBHBIE YCJIOBUA JJISA OBYUYAIOLIUXCSA C OTPAHUYEHHBIMUA
BO3MOKHOCTSMHU 3I0POBbS
B cnyyae HeoOxonuMocTH, 00y4JarOIUMCs U3 YUCIIA JIUI] ¢ OTPAHUYCHHBIMU BO3MOKHO-
CTSIMU 3JI0POBBS (IT0 3asBJIICHUIO 00YYarOMIETrocs) MOTYT MPEJIaraTbCs OJJHU U3 CIICTYIOMNX Ba-
PHAHTOB BOCHPUATHSA WH(POPMAIIMU C YIETOM MX WHIUBUAYAIbHBIX MCUXO(U3MUECKUX OCOOEH-
HOCTEH:

— JUTSI TUI C HAPYIIEHUSIMU 3pEHUS: B TIeYaTHON opme yBeTHMUeHHBIM MpUPTOM; B popme
ANIEKTPOHHOTO JIOKyMEHTa; B ¢opme ayaunodaitia (mepeBoa yueOHBIX MaTepuaIoB B ayauodop-
MaT); B rme4yaTHoi ¢opMe Ha si3bike bpaiins; HHAUBHIyalbHbIE KOHCYIbTAIIUU C MPUBJICUCHUEM
TU(dI0CYpOTIEPEBOIUNKA; UHANBUAYAIbHbBIE 33JaHUSI U KOHCYJIbTAIIUH;

— JUIA JIUII C HApYIISHHUSIMH CITyXa: B TIe4aTHO# (hopme; B popMe dJIEKTPOHHOTO JOKYMEH-
Ta; BUAEOMaTepuasbl C CyOTUTpaMU; HHIWBUyaTbHbIe KOHCYJIbTAIIMH C TPUBICYCHUEM CYPAO-
NEpEeBOAYMKA; MHAUBUAYAJIbHBIC 3aIlaHUS U KOHCYJIbTAllUH;

— JUIS JIAI ¢ HApYIIEHUSIMU OMOPHO-/IBUTATENILHOTO amlmapara: B edatHoi ¢popme; B hop-
Me 3JIEKTPOHHOTO JOKYMEHTa; B opMe ayauodaiiia; WHIUBUyaTbHbIC 33JaHUs U KOHCYJIbTa-
1007078

(_;"f'f;/x 10 N\
Pa3paboTunk e }é / JOLICHT bornanos A.1O.

/
Hbﬂl‘[l/kb JOKHOCTh [5(6]

®opma 17 w3 17


https://нэб.рф/
http://www.edu.ru/index.php
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web

