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MHUHHCTEpPCTBO HAYKH H BEICIIEr0 00pa3oBanust PO

. N Dopma
Y bSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

@-Pabouas nporpamma 1o JUCLHILINHE

1. IEJI1 U 3AJIAYY OCBOEHU A JUCHUIIJIMHBI:

Heaun ocBoeHUs1 MMCUMILIMHBI: J{aHHAS] AUCIUIUIMHA 3HAKOMUT CTYJICHTOB C BaXXKHEHIIIMUMU Me-
ToAaMu (PYHKIIMOHAIBHOTO aHaju3a, KaK KJIACCMYECKUMH, TaK M YUCICHHBIMH. JloCTHkeHHe
ATHX TieNield 00eCreurnBaeT BBHIMYCKHUKY TOJMYYEHHUE BBICHIETO MPO(ecCHOHAIBHO MPOQIINPO-
BaHHOTO 00pa3oBaHUs W oOOJajaHUE TEPEUUCICHHBIMU HIDKE OOMMMHU W TPEAMETHO-
CHEeMaIM3UPOBAaHHBIMU KOMIIETeHIMAMU. J(uciuminHa "@yHKIMOHANbHBIN aHainu3" Henocpea-
CTBEHHO CBsi3aHa ¢ aucHUIUIMHaMH "AnreOpa u reomerpus’, "Maremarnmdeckuii aHamus",
"uddepenunanbubie ypaBHEeHHS .

3agaun ocBoeHUs] IMCHUILIMHBL: [IpenveToM u3yueHus sBIIAIOTCS oOuiast Teopusi OECKOHEeu-
HOMEPHBIX METPUYECKHX MPOCTPAHCTB, JIMHEHHBIX HOPMHPOBAHHBIX MPOCTPAHCTB, THIHOEPTO-
BBIX IPOCTPAHCTB, (YHKIMOHAJIOB M ONEPAaTOPOB HA HUX; TEOPHUsS MEPbl U MHTETPUPOBAHUS B
0OIIKX MPOCTPAHCTBAX C MEPOM, YCTAHOBJIECHHUE 00OOIAONINX CBSA3EH MEXKAY Pa3IMUHBIMU Pa3-
JielaMi MaTeMaTUKH, TAKUMM KaK KJIaCCMUYECKUI aHanu3, qudQepeHnmaibHble ypaBHEHUs, JTH-
HelfHas anredpa u 1.1. B mpouecce 00y4eHust CTYACHTHI TOJKHBI YCBOUTH METOAMKY TUCIUTUIN-
HbI ¥ IPHOOPECTU HABBIKU UCCIIEAOBAHMS U PELICHUs 3a7a4 (PyHKIMOHAIBHOTO aHAJIN3A.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

Hucuunnuna «@ynkunoHanbubiii ananus» (b1.B.J1B.02.02) oTHOCHTCS K BapuaTHUBHOM
yactu oOs3arenbHbiX guciuiinH OITOIl mo cnenmansroct 10.05.01 «KommbrorepHas 6e3-
OMACHOCTBY»  CHELHUATN3ALNS «MatemaTtuyeckue  METOJbl  3allUThl  MH(OpMAIM»
(b1.B.1.1B.02.02) u siBisieTcst KypcoM O BEIOODY.

JucuumnirHa yuTaeTcst B 5-oM ceMecTpe 3-ro Kypca CTyJeHTaM O4HOW (opMbl 00ydeHusl.
Jnst u3yyeHust 3ToM AUCIUTUTMHBI HEOOXOIUMbI 3HaHUSI OCHOBHBIX METOJIOB JIMHEWHON anreophl,
MaTeMaTHYeCKOro aHaiu3a, AupdepeHIuaNbHbIX ypaBHEeHUH. [lucuuIuinHa SBISETCS WHTe-
rpajgbHON U (opmupyer oboduarone ¢pyHIaMeHTalbHbIE MaTeMaTH4YeCKUe 3HaHMs, HEeoOXo-
JUMBIE JUI U3YyUYEHHUS] OCHOBHBIX IIPUKIJIAJHBIX KYPCOB, IIOCBAIEHHBIX aHAJIUTUYECKOMY MaTeMa-
TUYECKOMY M MMHUTAllMOHHOMY KOMITBIOTEPHOMY MOJICIMPOBAHUIO pEaJbHBbIX OOBEKTOB, a TaK-
XKe JAPYruxX JUCUMIUIMH 0a30BOM M BapHMaTUBHOW uacTed NPO(ECCHOHANBHOTO IUKJIA 3TOH
OIIOIT u 1t MPOX0KIEHUS TOCYJapCTBEHHON UTOTOBOI aTTecTaliy.

3. MIEPEYEHDb INIAHUPYEMBIX PE3YJbTATOB OBYUEHUS IO JUCIHUIIJINHE
(MOJYJII0), COOTHECEHHBIX C IIJTAHUPYEMBIMHU PE3YJIbTATAMHA OCBO-
EHUS OCHOBHOUN MMPO®ECCUOHAJIBHOM OBPA3OBATEJIBHOM ITPOI'PAM-

MbI

[Ipouecc m3ydenuss aucuumuinabl B cooTBeTcTBUU ¢ OI'OC BO mno cnennanbHOCTH
10.05.01 KomrmbtoTepHasi 6€30MaCHOCTh HaIlpaBiieH Ha (JOPMUPOBAHHE CIETYIOIIUX KOMIETEH-
1104178

Koa n HaumeHoBaHue pean3y- IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHUS 110
€MOil KOMIIeTEeHIIUH AUCHHUILINHE (MOAYJII0), COOTHECEHHBIX C MHANKATOPA-
MU JOCTHKEHHMs KOMIIETeHIUI
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OIIK-5 — crtoCOOHOCTBIO UCIIOb-
30BaTh HOPMATUBHBIC ITPABOBHIE
aKThl B CBOEH MpodecCHOoHAIbHON
JESTEIIbHOCTH

OK-3 — ctocoOHOCTH aHATTU3UPO-
BaTh OCHOBHBIC JTAIbl U 3aKOHO-
MEPHOCTH UCTOPUYECKOTO pa3BU-
tust Poccun, €€ MECTO U pOJib B
COBpEMEHHOM Mupe st GopMu-
POBaHUS TPAKIAHCKOH MO3HUIIAN
U Pa3BUTHS MaTPUOTHU3MA

[IK-1 — ctoCOOHOCTH OCYIIECTB-
JSTh TOA00D, U3ydeHue u 0000-
[ICHUE HAyYHO-TEXHUYECKON MH-
dbopmaruu, HOpMaTUBHBIX, IIPa-
BOBBIX U METOJMYECKHUX MaTCPH-
aJI0B, OTEYECTBEHHOI'O U 3apy-
0EKHOTO OIbITa IO TpobIEeMaM
KOMIBIOTEPHON 6€30MaCHOCTH.

3HATh: OCHOBHBIE TEOPETUYECKUE MOJOKEHUS (YHKIHO-
HAJIBHOTO aHaJlM3a, METOJbl PELICHUS W HCCICIOBAHUS
BAKHEWILIMX THUIOBBIX 3a7a4, BaKHEWILINE UTEPALMOHHbIC
AJNTOPUTMBL.

YMeTh. MpaBUIHHO MPOBOIUTH MATEMaTHIECKYIO (hopma-
JU3alUI0 3a/la4y, BHIOMpATh aJeKBaTHbIE MaTeMaTHYECKHE
MOJIEJIM, MaTeMaTUYeCKH KOPPEKTHO MPUMEHSATh METO]IbI
(yHKIIMOHATIFHOTO aHAJIM3a, BBIMOJHATH WHTEPIPETAIHIO
MaTeMaTUYECKUX PE3yIbTAaTOB JJIsi PEAIbHBIX CUCTEM.

Biajersb: 3HaHUAMU OCHOBHBIX IOHSTUM, YTBEPKICHUH, a
TaK ke MeToJaMH (PyHKIIMOHAIBHOTO aHaln3a, KaK Teope-
THYECKUMM, TaK U YUCICHHBIMH.

4. OBIIAA TPYJOEMKOCTb JUCHHUITJIMHBI

4.1. O0beM IUCIHUIINHBI B 3a49eTHBIX ¢IHHHIAX (Bcero). 3 3aUeTHBIX SIUHMIIbI.

4.2. O0beM TUCHUILIHHBI 0 BUAAM y4eOHO# padoTsl (B yacax):

Bup yueOHoit padoTbl

KosnuectBo yacoB ((popma o0yueHusi ouHasn)

B 1.4. o cemecTpam

Bcero no niiany 5 cemecTp

1 2 3
KonraktHas paboTa oOyuarommxcs ¢ 54 54
MPENOJABATENIEM B COOTBETCTBUU € Y1
AyIUTOpHBIE 3aHSITHSL:
Jlexun 36 36
CeMuHaphbl U NPaKTUYECKUE 3aHATUS 18 18
JIaGopatopHble pabOThl, TPAKTUKYMBbI - -
CamocrosiTenpHas paboTta 54 54

KoHTposnb

®opma TeKyLIEro KOHTPOJIs 3HAHUN U
KOHTPOJISI CAMOCTOSITEIIbHOM paOOTHI:

YCTHBII ONPOC, TECTH-
poBaHue, MPOBEpPKa pe-
IeHUs 33134, 1 KoH-

YCTHBIN OIIPOC, TECTUPOBA-
HUE, IPOBEpPKa pelIeHus
3aja4, | KOHTpOJIbHAs pa-

TpOJIbHAs paboTa borta
Kypcosas pabota - -
Bunpl npoMexyTOYHONH/UTOTOBOM aT- 3a4eT 3a4eT
TecTaluuu (IK3aMeH, 3a4eT)
Bcero yacos o JUCLIUINIINHE 108 108
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4.3. Conep:xanue TUCHHILTHHBI (MoayJisi). PacnpenesieHue 4acoB o TeMaM H BH/IaM y4eo-

HOI padoThI:

Dopma o0yueHHsI: OUHasl.

Ha3Banue pa3niesnoB u
TEeM

Bce
ro

Buabl yueOHbIX 3aHATHH

AyauTopHBbI€ 3aHATHS

Jlek-
1107011

IpakTHye-

CKHe 3aHf-

THS, CeMH-
HapBbI

JlaGopa-
TOpHBIE pa-
00THI,
NMPaKTHKY-
MBI

3ansgarus
B HH-
Tepak-
THBHOI
¢opme

Camocro-
SITeJILHAS

®opma Te-
Ky1LIero

KOHTPOJIA
3HAHHUH

3

4

5

6

8

Paznen

1. MeTpu4eckue NpoCTPAHCTBA

Mertpudeckoe TpOCTpaH-
ctBo. IInoTHBIE, OTKpPBITHIC
Y 3aMKHYTBIE MHOKECTBA B
METPUYECKOM  IIPOCTpaH-
ctBe. CemnapabenbHOCTb.
[Mpumep cenapabenbHOTO
U HecenapabenpHOro Mmpo-
crpaHcTBa. llonnHble MmeT-
pUYecKne TPOCTPAHCTBA,
TPUMEpBI. HenonxoTta
npoctpanctea  CLp[0,1],
p>=1. Jlemma o BiOXEH-
HBIX mapax. KoMmmnakTHble
W TIPEJKOMIIAKTHBIE MHO-
JKECTBA B  METPUYECKOM
npoctpanctee. IIpeaxom-
MaKTHOCTH U BIIOJHE Orpa-
HUYeHHOCTh. Teopema Xa-
ycnopda. KommnakTHbie
METpUYECKHUE  IPOCTpPaH-
crBa. CBS3b C TIPEIKOM-
MaKTHOCTBIO M 3aMKHYTO-
cteio. Teopema Apuena.
Kpurepuii komMmnakTHoCcTH
B lp, p>=1. [lpunnun cxu-
MaloIUX  OTOOpakeHHil.
ITpumepsl.

21

8

4

Y cTHBII
orpoc, mpo-
BEpKa peliie-

HHSA 3a1a4,
TEeCTUPOBa-
HHE

Pasnen 2. Mepa,

H3MepHuMble

HKIMH, HHTEI

aJj JleOera

Tlonykosnb1io MpsIMO-
yrojbHukoB B R?> u o-
aJIUTHBHAS Mepa Ha 3TOM
nonykonele. [Ipogormxe-
HHUE ee Ha KOJbBIIO dJIeMEH-
TapHbIX MHOKECTB. M3Mme-
pumsble 1o XKopnany u Jle-
6ery MHOoxectBa. Crpa-
BE/UITMBOCTh HMMIUTUKALINH:
A m3mepumo no XKoprany
= A mmepumo 1o Jlebe-
Ty. HecmnpaBenmBocth
o0paTHOW  MMIUIMKAIWH.
Teopema o c-anrebpe u3-

21

8

4

Y cTHBII
oTIpoC, MPo-
BepKa perie-
HHS 337129

dopma

41319




MHUHHCTEpPCTBO HAYKH H BEICIIEr0 00pa3oBanust PO
Y bSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

dopma

@-Pabouas nporpamma 1o JUCLHILINHE

MepuMbix 1o JleGery
MHOKECTB. Henpepsis-
HOCTb M TIOJIHOTa MEPBHI.
M3mMepuMoCTh OrpaHUYeH-
HBIX OTKPBITHIX M 3aMKHY-
THIX MHOXecTB. Cymre-
CTBOBAaHHE HEU3MEPHMBIX
MHOXKECTB Ha  OTpe3Ke.
O606mmenne mepsl Jlebera
ULt HEOTrpaHUYEHHBIX
MHOXecTB. Mepa JleGera-
Crunteeca. Teopema Jle-
Oera 0 mMpeaCcTaBICHUU
0001 MEphI B BHIE CyM-
MBI CIICIIMAJIBHBIX MEp.
Usmepumsie

¢yakuun. Pasnuanere 00-
mue ompenencHus. Msme-
PUMOCTB KOMITO3UIMH
(byHKIMIHA. W3mepumebie
(yHKIMH HA OTpe3Ke, KpH-
Tepuil. IIpumepst. H3me-
puUMoOCTh  (YHKIMH, He-
[IPEPBIBHOM IIOYTU BCIOAY.
WzmepumocTts npezaena
MOCJICIOBATEILHOCTH W3-
MEpUMBIX (YHKIHUH, CXO-
JSIIUXCST  TIOYTH  BCIOLY.
CBsI3p MEXIy CXOIUMO-
CTBIO TIOYTH BCIOAY W TIO
Mmepe. Kontpnpumep. Cy-
LIECTBOBAHUE CXOMSILEHCS
I.B. TIOATOCIIEI0BATEIBHO-
CTU B CXOZSILEHCS 10 Me-
pe  IOoCIIeAOoBaTeIbHOCTH
HN3MEPUMBIX GbyHKUMH.
Teopemnl Jlyzuna u Ero-
poBa (0e3 moOKazaTelb-
ctBa). OmnpeneneHHbIN WH-
terpan JleGera. Cymre-
cTBOBaHMe HHTerpana Jle-
Gera  OT OrpaHMYEHHOU
n3MepUMoN (YHKIUH U OT
¢byHKIMH, IS KOTOPOH
CXOIUTCSL DSl C €IUHUY-
HbIMM HHTepBajnamu. Teo-
pemel b. JleBu, ®ary u
Jlebera (0Oe3 mokasareib-
crBa). Teopema o mosHOTE
MPOCTPAHCTBA L4[0,1].
Teopema o cemnapabenbHO-
ctu npocrpancta Li[0,1]
(mI0THOCTH B HEM Hempe-
PBIBHBIX (PYHKITHH).

Pa3nen 3. JIuHeiliHble HOPMUPOBaHHbIE MPOcTPaHcTBA. JIMHeliHbIe Henpe

bIBHbIE ()YHKIIMOHAJBI H ONePaTOPhI

JluHeliHblE  HOPMHPOBAH- I 15 | 6 | 2 | -

- l 7 | YcTHBIN

dopma
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Hble ¥ OaHaxoBBl HPO-
cTpaHcTB. JIuHelHblE He-
IpepbIBHBIE (DYHKINN , UX
HOpMa . DKBUBAJICHTHOCTD
HETIPEPBIBHOCTH M OTpa-
HUueHHOCTH. CompspKeH-
HOE IIPOCTPaHCTBO, €ro
MOJHOTa W HETPUBHAIb-
HocTh. Teopema o Ipo-
CTPaHCTBE, COIPSHKECHHOM
K lp, p21. Teopema Xana-
banaxa. Jlunelinble orpa-
HUYCHHBIC ONCpaToOphbl, UX
HopMma. KommakTHele orme-
patopel. Ilpumepsl. He-
KOMITaKTHOCTh €JMHUYHO-
TO omeparopa B OECKOHEY-
HOMEpPHOM 0axoBOM MpO-
crpaHctBe. Teopema ba-
Haxa-lllrelinrayza.  Teo-
pema banaxa 00 oOpatHOM
omneparope. JocraTou-
HOCTb OJIHOTO W3 YCJIOBUU
Ker A=0 wm Im=L s
obpaTuMoCcTH  omepaTopa
AelL(L) B xoHeuHOMED-
HOM  mpocTpaHcTBe L.
[Ipumepsl  HEOOXOAMMBIX
OTIepaToOpOB, JUIA KOTOPBIX
BBITIOJTHEHO OJIHO M3 yCIIO-
Buit Ker A=0 mmu Im=L.

orpoc, Ipo-
BEpKa pelie-
HUS 337184

Pasnea 4. llpearunb0epToBbI M T

HJIbOEPTOBBI Il

OCTPAHCTBA

[IpearunsbeproBo  mpo-
cTpaHcTBO. HepaBeHCTBO
Komu-bynskosckoro,

HOPMHUPYEMOCTb. I'une-
0epTOBO  MPOCTPAHCTBO,
npumepsl. Teopema 06 op-
TOTOHAIM3ALUH  CHCTEMBI.
[lonHble M 3aMKHYTBIE CH-
cteMmbl. Teopema o cyiue-
CTBOBaHUU 3aMKHYTBIX
OHC B cemnapabensHOM
rHI60epTOBOM  MPOCTpPaH-
ctBe. Hepasencteo becce-
11 1 paBeHcTBO IlapceBa-
T8 OKBHUBaJICHTHOCTh
MOJIHOTBI M 3aMKHYTOCTH
i cucreM. Mzomopdusm
OEeCKOHEUHOMEPHBIX CeTla-
pabenbHBIX THIB0EPTOBBIX
MPOCTPAHCTB. Teopema
Pucca-®umepa. CunbHas
u crabas  CXOIMMOCTh
9JIEMEHTOB B TWJIEOEPTO-

19

6

4

Y cTHBIN
orpoc, mpo-
BEpKa perie-
HHS 3a1a4

dopma
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BOM H 0aHAXOBOM TIpO-
crpancTBax. [lpumep cna-
00 CXOJSIIENCS ITOCIIENO-
BaTEIbLHOCTH, HE CXOJIs-
meiics cuiapHo. CuibHasg

OTPaHUYEHHOCTh cimabo
CXOIAIIENcS  IOCaena0Ba-
TEIbHOCTH.

Paznen 5. Cnekrp

U pe30JbBEHTA O

nmeparopa. COHpﬂ)KeHHI)le U CAMOCONPHAKCHHBIC OIIEPATOPLI

Cnektp omepatopa B 0Oa-
HaxOBOM  IIPOCTPAHCTBE.
Pe3onpBeHTHOE ~ MHOXE-
CTBO U €ro OTKpPBITOCTh
(3aMKHYTOCTh  CHEKTpa).
Henycrora CHEKTpA.
BepxHssa oOmeHKa CHek-
TPalBHOTO pajauyca HOp-
Moil omeparopa. Conps-
JKCHHBIC OIEpaTopel B
THILOEPTOBOM  MPOCTPAH-
CTBE, UX CYILIECTBOBaHHME.
Teopema o0 pasnoxeHuu
MPOCTPAHCTBA B MPAMYIO
CyMMY 3aMbIKaHUsI 00Opaza
oreparopa U sAapa comps-
skeHHoro. CrexTp compsi-
JKeHHoro ormeparopa. Ca-
MOCOIIPSDKEHHbIE  OTIepa-
TOpBI, MX cHekTp. PaBeH-
CTBO CIICKTPAJLHOTO pa-
JIyca HOpME oIepaTtopa
JUI1  CaMOCOIPSKEHHOTO
oreparopa. Kpurepuit
KOMITaKTHOCTH ~OllepaTopa
B TWIBOEpPTOBOM  IIpo-
ctpancTBe. KommakTHOCTH
orepaTopa, CONPSKEHHOTO
K KoMmItakTHOMy. HeoOpa-
TUMOCTh KOMITaKTHOTO
orepaTtopa. AIbTepHATHBA
®penronsma (¢ HEMOIHBIM
JOKa3zaTenbcTBOM).  Teo-
pemMa o CIIeKTpe CaMoco-
NPSHKEHHOTO  OIepaTopa.
CriekTp KOMITAaKTHOTO ca-
MOCOTIPSKEHHOTO  OTiepa-
topa. Teopema I'mib6epra.

17

4 2 ;

11

Yerubii
orpoc, Ipo-
BEpKa pelie-
HUS 337134,
KOHTPOJIb-
Has paborta

Pa3nen 6. O00011eHHbIe (PYHKIINMH

TIpocTpaHCTBO OCHOBHBIX
(yHKIMHA, €ro HEeTPUBH-
QIBHOCTh, CXOJHMOCTH B
HeM. PerynspHble n cuE-
rylspHele  000O0IIEHHBIE
¢dyukuuu. Tpumepsr. bec-

13

4 2 -

YcTHBIN
oTIpoC, MPo-
BepKa pelie-
HMS 3a1a4.

dopma
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KOHeuHas auddepeHnupy-
€MOCTh 0000IIEHHBIX
(hyHKIHH. CX0InMOCTh
00001IeHHBIX (YYHKIHH, O-
oOpa3HbIe TOCIIeI0BATEIh-
HocTU. Ilpumepnl psnoB,
CXOIMIIMXCA B  CMEICIIE
0000IIeHHBIX  (QYHKIIHIL.
[IpeoOpazoBanne  Dypoe
0000IICHHBIX (DYHKITHIA.

3auer
Htoro 5 cemectp 108 36 18 54
Bcero 108 36 18 54

5. COIEPY)KAHUE JUCLUAJIUHBI (MOYJIST)

Pa3nea 1. Merpuueckue npocTpaHcTBa

Mempuueckoe npocmparncmeo. OmKpbvimvle U 3AMKHYMble MHONCECEA 8 MEemMPU4ecKoMm
npocmparncmse. 1lpedenvrvie mouku, MouKu NPUKOCHOBEHUS, CXOOUMOCHb.

IInomnvie muoocecmsa. Cenapabenvrocmo. [lpumep cenapabenvHozo u Hecenapabeib-
Ho20 npocmpancmea. Ilonnvle mempuueckue npocmpancmea, npumepul. Henonnoma npocmpan-
cmea CLp[0,1], p>=1. Jlemma o enodicennvix wiapax. Teopema bopa.

Komnaxmmnuvie u npeokomnaxmmusie mnodxcecmea 6 mempuieckom npocmpancmee. Ilpeo-
KOMNAKMHOCMb U 8noJHe o2panuyerHHocms. Teopema Xaycoopgha. Komnaxmmusie mempuieckue
npocmpancmea. Césasb ¢ nNpeOKOMRAKMHOCMbI0 U 3aMkHymocmuio. Teopema Apyena. Kpumepuii
komnakmuocmu 8 lp, p>=1.

Ipunyun cocumarowux omoobpasxicenuti. Ilpumepsoi.

Pazgen 2. Mepa, nusmepumsle GyHKIMU, MHTErpain Jlebera

Ionyxonvyo npamoyzonvuuxos 6 R? u o-adoumuenas mepa na amom noaykonvye. Ilpo-
doacenue ee Ha KOAbYo dJIeMeHMApHbIX MHodxcecms. Hamepumobie no JKopoany u Jlebeey mHo-
acecmsa. Cnpasednueocmo umnauxkayuu: A uzmepumo no Kopoany = A uzmepumo no Jlebeey.
Hecnpaseonusocme obpamnou umnauxayuu. Teopema o o-ancebpe usmepumvix no Jlebecy
MmHodMcecms. Henpepvienocms u noanoma mepul. M3zmepumocms 02paHUUeHHbIX OMKPLIMbIX U
3amMkHymulx mMHoxcecms. Cyujecmeosanue HeusmMepumulx MHodxcecms Ha ompeske. Qbobujenue
Mmepul Jlebeza 013 HeoepanuyeHHblX MHOMCecms. Mepa Jlebeea-Cmunmveca. Teopema Jlebeea o
npeocmasieHuu 1000l Mepbl 8 GUOE CYMMbL CHeYUAIbHbIX Mep.

Hzmepumvie gpynkyuu. Pasnuunvie odbwue onpedenenus. HMzmepumocms KoOMNo3uyuu
Gdynxyuii. Mzmepumoie @yukyuu na ompeske, kpumeputi. Ilpumepwvi. Hzmepumocmov ynkyuu,
HenpepuleHoll noumu 6cro0y. Mzmepumocms npedena nociedo8amenrbHOCMu U3MEPUMBIX QYHK-
yut, cxoosuuxcsa noumu 6cto0y. Cesa3b mMerHcoy cXxooumocmvpio noymu 6cody u no mepe. Konmp-
npumep. Cywecmeosanue cxoosaweucs n.6. NoONOC1e008amenbHOCU 8 CX00AUelicsa no mepe
nociredogamenvHocmu usmepumvlx @yuxyuti. Teopemwt Jlyzuna u Eeoposa (6e3 ookazamenw-
cmea).

Onpeoenennviii unmezpan Jlebeza. Cywecmeosanue unmezpana Jlebeca om ozcpanuuen-
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HOU uzMepumoul yHKyuu u om GyHKyuu, 0jsi KOMopou cX00Umcst psi0 ¢ eOUHUYHbIMU UHMeP8a-

aamu. Teopemwvt B. Jlesu, @amy u Jlebeca (6e3 doxkazamenvcmsa). Teopema o noaHome npo-

cmpancmea L1/0,1]. Teopema o cenapabenrvnocmu npocmpancmea L1/0,1] (niomnocmo 6 nem

HenpepbleHbIX PYHKYULL).

Pa3nen 3. Jlunelinpie HOpMUPOBAHHBIC MPOCTPAHCTBA. JIMHEHHBIC HEMTPEPHIBHBIE ()YHKIIMOHAIIBI
Y OTIepaTophbl

Jlunetinvle HopmuposanHvle u b6anaxosvl npocmpancms. Jlunelinvie HenpepvlgHble yHK-
yuu , ux Hopma . IKEUBANEHMHOCMb HenpepvleHocmu U ocpanuyennocmu. Conpsoicennoe npo-
CMPAHCMB0, €20 NOIHOMA U HempusuaibHocmo. Teopema o npocmpancmae, conpsicennom K lp,
p=>1. Teopema Xana-banaxa.

Jluneiinvie oepanuuennvle onepamopwl, ux nopma. Komnaxmuuvie onepamopul. Ilpumepur.
Hexomnakmnocms  eOunuyHo2o onepamopa 8 0OECKOHEYHOMEPHOM 6axo80M HpOCMpAHCMEe.
Teopema banaxa-LlImetineaysa. Teopema banaxa 06 oopamnom onepamope. [Jocmamounocms
oornozo uz yenosuti Ker A=0 unu Im=L ons ob6pamumocmu onepamopa A €L(L) ¢ koneunomep-
Hom npocmparncmee L. Ilpumepol HeoOxooumeix onepamopos, 0Jisk KOMOpblX 8bINOJIHEHO OOHO U3
venosuii Ker A=0 wunu Im=L.

Pazaean 4. [Ipenruns0epToBbI U THIHOEPTOBBI IPOCTPAHCTBA

IIpeoeunvboepmoso npocmpancmeo. Hepasencmseo Kowu-Bynaxoeckozo, Hopmupye-
mocmu. [unbbepmoeo npocmpancmeo, npumepbi.

Teopema 06 opmoeonanuzayuu cucmemvl. Ilonnvie u 3amxnymole cucmemsl. Teopema o
cywecmeoganuu samkuymoix OHC 6 cenapabenvrnom eunvbepmosom npocmpancmee. Hepagen-
cmeo beccensa u pasencmeo Ilapcesans. DkeusanreHmHocmy NOAHOMbL U 3AMKHYMOCMU Ol CU-
cmem. M3omopguzm beckoneuHomephvlx cenapadenbHuix 2uibbepmoguix npocmparncms. Teope-
ma Pucca-Quwepa.

Cunvbhas u cnabas cxooumMocms 1eMeHmo8 8 SUIbOEPMOBOM U OAHAXO0BOM NPOCHMPAH-
cmeax. Ilpumep cnabo cxodsawetics nociedogamenvHocmu, He cxodsaueticsi cunvro. CunvbHas
02PAHUYEHHOCMb CIab0 CX00Welcst NOCIe008amenIbHOCIU.

Pasgen 5. CHGKTp " pC30JIbBEHTA OIlepaTopa. COHpSI)KeHHBIe N CaMOCOIIPAKECHHBIC OIICPATOPhI

Cnexmp onepamopa 6 danaxoeom npocmpancmee. Pe3onveenmuoe MHOMCECMBO U €20
OmMKpbLIMOCMyb (3aMKHymocmyb cnekmpa). Henycmoma cnekmpa. Bepxuss oyenxa cnekmpanvro-
20 paouyca nopmou onepamopa. ConpssxicenHvle Onepamopuvl 8 2uilbOepmo8om npocmpancmeae,
ux cywecmeosganue. Teopema o paznodxicenuu npoCmMpancmed 8 NPAMYI0 CYMMY 3aMbIKaAHUsA 00-
pasa onepamopa u a0pa conpsaxcenno2o. Cnekmp conpsasicenno2o onepamopa. Camoconpaicen-
Hble onepamopwl, ux cnekmp. Pasencmeo cnekmpanbHo2o paduyca Hopme onepamopa Oas ca-
MOCONPANCEHHO20 ONepamopa.

Kpumepuii komnaxmuocmu onepamopa 6 eunvbepmosom npocmparcmee. Komnakm-
HOCMb Onepamopa, CONPSNCEHHO20 K Komnakmuomy. Heobpamumocms komnakmmnozo onepa-
mopa. Anemepramuga @Ppeoeonvma (¢ HenoaHvM dokazamenbcmeom). Teopema o cnekmpe ca-
Mmoconpsiicennozo onepamopa. Cnekmp KOMRAKMHO20 CAMOCONPANCeHH020 onepamopa. Teope-
ma l'unvbepma.

Pa3nen 6. O0o0meHHbIE QYHKIIUT

IIpocmpancmeo 0CHOBHLIX QYHKYUL, €20 HeMPUBUATLHOCMb, CX0OUMOCmb 8 HeM. Pezy-
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JIAAPHLIE U CUHEYIsAPHBIE 0000WenHble pyurkyuu. [Ipumepsl. Beckoneunas ougpgepernyupyemocms
0000wennvix gyukyui. Cxooumocms 0000weHHbIX QYHKYUL, O-00pasHble NOCie008amenbHO-
cmu. Ilpumepwvl paoos, cxooawuxca 8 cmoicie 0bobwennvix @ynxyui. Ilpeobpazosanue Pypve
0000WeHHbIX DYHKYUIL.

6. TEMbI IPAKTUYECKHWX U CEMUHAPCKUX 3AHATHUI

1) TlpumMepbl METPHYECKHUX IPOCTPAHCTB.

2) KoppekTHOCTh METpHK.

3) CemapabebHOCTh METPHUECKUX ITPOCTPAHCTB.

4) TlomHOTa METPHUYECKUX IMPOCTPAHCTB.

5) TlpenkoMmnakTHOCTh M KOMITAKTHOCTh B METPUYECKUX MPOCTPAHCTBAX.

6) IIpHHIUI CKUMAIOLIUX OTOOPAKCHHMIA.

7) Mepa Jlebera.

8) MHurerpan Jlcoera.

9) Jluneiinble HeNPEpbIBHBIC (PYHKIOHAIIBI.

10) Hopma jiMHEHHBIX HEMIPEPBIBHBIX ()YHKIIMOHATIOB.

11) JIuneiinple HEMPEPBIBHBIC OIIEPATOPHI.

12) HopmMa JIHHEHHOTO HEMPephIBHOTO OIepaTopa.

13) KonTponbHas padora.

14) PemieHne npoCTEUIINX HHTETPAJIbHBIX YPABHCHUIA.

15) 3aiaum Ha CIIEKTpP U PE30JIBBEHTY JIMHEHHBIX HEMIPEPBIBHBIX OIEPATOPOB.

16) 3amaun Ha COOCTBEHHBIE 3HAUCHUST M COOCTBEHHBIE (DYHKIIHH.

17) O606mmennbIe GyHKIHH. OCHOBHBIC CBOMCTBA.

18) [IpumeHeHne 0000IIEHHBIX QYHKIMI K PELICHHIO THHEHHBIX HEOTHOPOIHBIX
muddepeHIMaNbHbIX YpaBHEHUH.

7. JABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

Jlannblil BuJ paboThl HE IPETYCMOTPEH YUEOHBIM IIJIAHOM.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHbIX PABOT, PE@EPATOB

BrinonHenue KypcoBbIx paboT U pedepaTtoB He IPEayCMOTPEHO YUEOHBIM IJIAHOM.
Ilpumepnaa memamuxka KOHMpPOLHLIX PAOOM NO OUCUUNTIUHE:

Bapuanr 1
3amaya 1. Onpenensier iu nanHas GyHkiws paccrosiaue B R ? p(X, y) = arctg(x — y)2.
3anaua 2. SBnsercs mm npoctpanctBo C[0,1] moTHBIM C TaHHON METPUKO¥?
1
P(T,9) =max(—7 [ T (x) = 9(x)D-
3amaua 3. [Tycts z = (X, y) € R?,|| z||= max(| x|,| y|). IToampocTpaHCcTBO

L, ={(x,y):y+3x=0}, f,(X,y)=x+y. [Ipomomxurs ¢pynxrumonan f, na R* ¢ coxpanennem

HOPMBI.
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1/2 1
3anava 4. Haiitu HopMbl pyuknuonana B C[0,1]u L1[0,1]. F(f)= 3_[ f(t)dt-2 I f(t)dt.
0

1/2

n+3Y
3amaua 5. Haiitu Hopmy oniepatopa A:(, = (,, A{X.}= (n—Sj X,
+

Bapwuanr 2

. X—
3anaua 1. Onpenenser v JaHHas QyHKIUs pacctosiHue B R ? p(X, y) =arcsin (%j .
+|x—y
3anauva 2. SABnsercs au npoctpancTBo C[0,1] HOTHBIM ¢ JaHHOI METPUKOIL?

p(t,9) = max(xcosx| £ (x)~g(x)]).
3amaua 3. Iycts z = (X, y) € R%,|| z|l= x| +| y|. ommpoctpanctio L, ={(X,y):y+2x =0},

f,(x,y) = 3y. ponomxuts pynxuuonan f, na R ¢ coxpaHeHneM HOPMBL.
1/3 1

3aaua 4. Haiitu Hopmbl dyskimonana B C[0,1]u L1[0,1]. F(f) = 2_[ f(t)dt-6 j f(t)dt.
0

2/3

3azmaua 5. Haiitu Hopmy omepartopa A:C[L 4] — C[L4], Af(x)=(x"+ 16 -16) f (x).
X

9. IEPEYEHbB BOITPOCOB K 3AYETY

1. Metpuueckoe mpocTpaHcTBO. [IOTHBIE, OTKPBITHIE U 3aMKHYTbhl€ MHOXKECTBA B METpHUE-
ckoM mpoctpaHcTBe. CemapabenbHocTh. Ilpumep cemapabenbsHoro m HecenapabeabHOro
MIPOCTPAHCTBA.

2. TTonHble MeTpUUECKUE MPOCTpaHCTBa, nmpuMepsl. [lonHoTta npoctpanctea CLp[0,1], p>=1 .
JleMMa O BJIOKEHHBIX IIapax.

3. KoMmmakTHbIE M NPEIKOMIAKTHBIE MHOXECTBA B METPHUYECKOM IpocTpaHCTBE. lIpenkom-
MaKTHOCTh U BIOJIHE OTPaHUYEHHOCTh. Teopema Xaycnopda.

4. KoMIakTHbIE METPUYECKHE TPOCTPAHCTBA. CBSA3b C MPEJKOMIAKTHOCTHIO U 3aMKHYTOCTBIO.

5. Teopema Apriena.

6. Kpurepuii npeakommakraoctd 8 |, p>1.

7. ITpuHuun COKUMAOIINX O0TOOpaKECHUH. Paspemmmocts ypaBHEHUS

f(x)+f K(x,t)f (t)dt = g(x).

o0

. TTomyKomnbIl0 MpSAMOYTOTBHUKOB B R® W O - aJAMTHBHAS Mepa HA TOM MOTYKOJBIE.
[TpomomkeHne ee Ha KOJBIO AIEMEHTApHBIX MHOKECTB (0e3 moka3aTenscTBa). M3mepumbie
no Kopaany u Jlebery mMHo)kecTBa. CnpaBeIMBOCTh UMIUIMKAMU: A  HU3MEpPUMO IO
Kopmany => A uzmepumo 1o Jlebery. HecripaBeymmBocTh 0OpaTHOM UMIIMKAITHH.

9. Teopema 0 0 - anredpe u3MepuMsbIx o Jlebery MHokecTB. HenpepbIBHOCTh M MOJTHOTA
Mepbl. MI3MepuMOCTh OTPaHUYEHHBIX OTKPBITBIX U 3aMKHYTBHIX MHOXkecTB. CyIlecTBOBaHUE
HEM3MEPUMBIX MHOXECTB Ha OTpPE3Ke.

10. O6o6menne mepsl JleGera /uis HeorpaHWYEHHBIX MHOXecTB. Mepa Jlebera-Crunrbeca.

Teopema Jlebera o mpeacTaBieHun 000 MEPHI B BUJIE CYMMBI CIICIIHAIBHBIX MEp.
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1.

12.

13

15.

16.

17.
18.

19.

20.

21.
22.

23.
24.

25.

26.

27.
28.

29.

30.

W3mepumble ¢ynkiuu. Paznuunblie oOmue ompeaeneHus. M3mMepuMocTs KOMITO3UIMU
¢bynkuuii. I3mepumble pyHKIUU HA OTpe3Ke, KputepHid. [Ipumepsr.

N3mepumMocTs pyHKINHM, HEMTPEPHIBHOM MOYTH BCoAy. M3MepuMocTh mpezaena mocienoBa-
TEJIbHOCTH U3MEPUMBIX (DYHKITHIA, CXOISAIIMXCS TOYTH BCIOLLY.

. CBs13b MeX/1y CXOIUMOCTBIO IOYTH BCIOAY U 10 Mepe. KoHTpripumep.
14.

Cy1iecTBoOBaHUE CXOMAIIEHCS I1.B. MOJIOCIEA0BATENIbHOCTH B CXOJSIIEHCS IO Mepe Io-
cieoBaTenbHOCTH U3MepuMbIX (pyHkuuid. Teopemsl Jly3una u Eroposa (0e3 mokazarenb-
CTBA).

Omnpenenennpiii uaTerpan Jlebera. CymecrBoBanue uHTerpaia Jlebera oT orpaHUYCHHOM
m3MepuMorr  QyHKIMM W OT  (YHKIOWH, JUISI  KOTOPOH  CXOIUTCS Pl

[e o}

3 (k + Dl F K,k +10).

k=0

Teopembr b.JleBu, ®@ary u Jlebera (6e3 mokaszarenbcTBa). Y CIOBUE HWHTETPUPYEMOCTH
¢byukuuu  f(X)=x"* Ha[0,1], € R.

Teopema o nosHOTE TipocTpanctea L, [0,1].

Teopema o cenapabensroctr npoctpanctda L,[01]  (mIoTHOCTH B HEM HEMpPEPHIBHBIX
GyHKITHH)

JIuHeiHbIe HOPMUPOBAHHBIC U OAHAXOBBI MPOCTPAHCTBA. JIMHEHHbIC HEMPEPhIBHBIC (QYHK-
[IUOHAJIBI, UX HOPMa. DKBUBAJICHTHOCTh HEMIPEPHIBHOCTU M OTPAHHYCHHOCTH.
ComnpsbKeHHOE MPOCTPAHCTBO, €ro MOJHOTA U HETPUBHAIBHOCTE. TeopemMa o IMpOCTpaHCTBE,
conpsokeHHOM K |, p>1.

Teopema Xana-banaxa.

JInHelHbIE OrpaHMYEHHBIE OINepaTopbl, UX HopMa. KommakTHble omeparopsl. IIpumepsr.
HexoMmakTHOCTh €IMHUYHOTO oleparopa B OSCKOHEYHOMEPHOM OaHaXOBOM MPOCTpaH-
CTBE.

Teopema banaxa-IlITeitnraysa.

Teopema banaxa 06 o6parHoM omepaTope (0e3 oKa3aTenbCcTBa). JJOCTaTOUHOCTh OJHOTO
3 ycnoBuid KerA=0 wm ImA=L ana obparumoctu oneparopa Ae L(L) B ko-

HeYHOMepHOM npoctpancTBe L . [Ipumepsr HeoOxoaumeix oneparopoB A e L(L), ams xo-

TOPBIX BBINMOJIHEHO 0HO U3 yciaoBuit  KerA=0 wmm  ImA= L

[Ipenrmns0eproBo npoctpanctBo. HepaBenctBo Komm-ByHsikoBckoro, HOpMHpPYEMOCTb.
I'unp6epToBO MPOCTPAHCTBO, TPUMEPHI.

Teopema 06 oproroHanu3anuu cuctemsl. [loaHble 1 3aMKHYTBIE cHCTEMBI. Teopema o Cy-
mectBoBaHuu 3aMKHYThIX OHC ¢ cenapaGenbHOM rHJIEOEPTOBOM ITPOCTPAHCTBE.
HepasenctBo beccens u paBenctBo IlapceBais.

DOKBHUBAJICHTHOCTH MOJIHOTHI U 3aMKHYTOCTH JiJIs1 cucteM. MI3oMoppHOCTh GeckoHeuHOMEp-
HBIX cernapabeNbHbIX THILOEPTOBBIX MPOCTPAHCTB.

Teopema Pucca-®umepa. CunbHasg u cinabasi CXOAMMOCTb 3JIEMEHTOB B TMILOEPTOBOM U
6aHaxoBoM mpocTpaHcTBax. [Ipumep cnabo cxopsiieiics MocieqoBaTeIbHOCTH, HE CXOIs-
mieiicst cuibHO. CHIIbHAS OTPAaHMUYEHHOCTD €1a00 CXOAMIIecs MoCIeI0BaTeIbHOCTH.
Crnektp oneparopa B 6aHaXOBOM MPOCTPAHCTBE. Pe30JIbBEHTHOE MHOKECTBO U €T0 OTKPHI-
TOCTh (3aMKHYTOCTh criekTpa). Hemyctora cnekTtpa. BepxHss olleHKa CIEKTpajbHOIO pa-
yca HOpMOM orepaTopa.
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31.

ConpsikeHHBIE ONEpPaToOphl B FMIILOEPTOBOM MPOCTPAHCTBE, UX CyllecTBOBaHUE. Teopema o

Pa3oKeHUU MPOCTPAHCTBA B MPSIMYIO CyMMY 3aMbIKaHUsI oOpa3a omepaTropa u siapa co-
npsbKeHHOTO. CHEKTP COMPSKEHHOTO OIepaTopa.

32.

oreparopa IAJisi CaMOCOIIPS>KEHHOI'O OoIi€paropa.

33.

partopa, CONpAKEHHOI'O K KOMIIAKTHOMY.

34.

IMIAaKTHOT'O CaMOCOIIPAXKCHHOI'0O oreparopa.

35. Teopema ['mibbepra.

CaMocorpsKeHHbIE ONEpaTOphl, UX CHEKTP. PaBEHCTBO CHEKTpaibHOIO paauyca HOpMeE
Kpurepnii KOMIIakKTHOCTH OmepaTopa B THILOEPTOBOM MpocTpaHcTBe. KOMIMakTHOCTH orme-

AnbrepHatuBa @penroibMa (C HEMOJHBIM JI0Ka3aTeIbCTBOM). TeopeMa O CHeKTpe KOM-

36. IIpocTpaHCTBO OCHOBHBIX U 0000IIEHHBIX (QyHKUIMHA. PerynspHble U CUHTYISIpHBIE 0000-
mieHHble (YHKOWHM, JeicTBUA Haa HUMH. DyHIaMeHTadbHOE pemeHue audepeHInaIbHOro
oreparopa u pemieHue HeogHopoaHoro Y.

10. CAMOCTOSATEJBHASA PABOTA OBYYAIOLIUXCSA

dopma o0yueHHsl: OuHasl.

Ha3zBaHue pa3jesnoB u TeM Bup camocTtosiTeJIbHOM padoThI O0b- | dopmMa KOHTPOJIA
(npopabomka yuebnozo mamepua- | €M B (nposepka pewe-
Ja, peuieHue 3aoay, pepepam, 00- | 4acax | Husa 3aodau, peghe-
K140, KOHmMpoabHaA padoma, noo- pama u op.)
20MOo6Ka K coaue 3auema, IK3ame-
Ha u 0p.)
Paznen 1. MeTpudeckue mpocTpaHCTBa
Metpudeckoe mpoctparcTBo. [InoTHEIE, OT- IIpopaboTka yueOHOrO Marepmana, YCTHBIH OTIPOC
KPBITBIE ¥ 3aMKHYThIe MHOXKECTBA B METpHUe- | MOJATrOTOBKA K Clladye IK3aMeHa
cKoM TpocTpaHcTBe. CenapaOenbHOCTb. 2
ITpumep cenapabenbHOTO U HE cenapabenb-
HOTO IPOCTPAHCTBA.
ITonHBIE MEeTpHUYECKHUE IPOCTPAHCTBA, MIPH- [TpopaboTka yueOHOrO Marepuana, YCTHBIH OIIPOC
mepsl. [TonHoTta npoctpanctsa CLpP[0,1], MOJrOTOBKA K ¢llaye SK3aMeHa 2
p>=1 . JleMMa 0 BIOJKEHHBIX IIapax.
KoMmaxTHble 1 peIkOMITaKTHbIE MHOXecTBa | [IpopaboTka yueOHOro marepuasia, YCTHBIH OIIPOC,
B METpHUYECKOM TpocTpaHcTBe. [Ipemxom- MOJITOTOBKA K ClIaue PK3aMeHa 1 TpOBEpKa pere-
MAKTHOCTPH U BIIOJHE OTpaHUYEHHOCTh. Teo- HUS 337129
pema Xaycnopda.
KoMmnakTHEIE METpUYECKUE POCTPAHCTBA. IIpopaboTka yueOHOrO Marepmana, YCTHBIH OTIPOC,
CBs13b C IPEAKOMITAKTHOCTBIO M 3aMKHYTO- MOJITOTOBKA K ClIaue PK3aMeHa 1 TpOBEpKa pere-
CTBIO. HUS 33189
Teopema Apriena., ITpopaboTka yueOHOrO Marepuana, 1 YCTHBIH OIIPOC
MOJITOTOBKA K C/Iade IK3aMeHa
IIpopaboTtka yuebHOrO Marepmana, YCTHBIH OTIPOC,
Kputepuii mpeJKOMIIAaKTHOCTH B Ip P >1. NOAroTOBKA K CJaye 3K3aMeHa 1 MIpOBEpKa peLIe-
HUS 3371249
IpuHIUD cxxuMaronx oToopaxenuii. Paz- ITpopaboTtka yuebHOrO Marepmana, YCTHBIH OIIpOC,
PEIUMOCTh JIMHEHHOTO HHTETPATBHOTO MOJITOTOBKA K CIade IK3aMeHa 1 MpOBEpKa perre-
ypaBHeHUs1 BoabTeppa ¢ HEITMHEHHBIM SIIPOM. HUA 33134
Paznmen 2. Mepa, usmepumble GyHKImu, naTerpai Jlebera
TTONyKOBIIO MPSMOYTONEHIKOB B R? u [IpopaboTka y4ueGHOTrO MaTepuaia, YCTHBIN OIpOC
O - aJUIUTHBHAS Mepa Ha STOM IIOIyKOJBIE. HOATOTOBKA K CA1C SK3aMCHa 1

[IponomkeHne ee Ha KOJIBLO dJIEMEHTAPHBIX
MHOXeCTB (0e3 JokazaTenbeTBa). MisMepumble

®dopma
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dopma

@-Pabouas nporpamma 1o JUCLHILINHE

no JKopnany u Jlebery muoxkectpa. Cripa-

BEUTMBOCTH UMILUIMKAIMK: A M3MepuMo 1o

Kopmany => A msmepumo no Jlebery. He-

CIPaBENINBOCTb OOPaTHON MMILUIMKAIINH.

Teopema o O - anredpe m3mepumbix 1o Jle- | IIpopaboTka ydueOHOrO MaTepuaia, 1

6ery MHOXecTB. HenpepbsIBHOCTB U ITOJIHOTA MOArOTOBKA K C/1a1€ SK3aMEHa

Mepsl. FI3MepuMOoCTh OrpaHUYCHHBIX OTKPBI-

TBIX U 3aMKHYTBIX MHOKeCTB. CyIecTBOBa-

HHE HEM3MEPUMBIX MHOXKECTB Ha OTPE3KE.

O606menne meps Jlebera s HeorpanmdeH- | [IpopaboTka yueOHOrO MaTepuaia, YCTHBIH OTIPOC

HBIX MHOecTB. Mepa Jlebera-Ctunrbeca. MOATOTOBKA K cIjade IK3aMeHa 1

Teopema Jlebera o mpencTaBIeHUN TFOO0H

MEpBbI B BUIE CYMMBI CHEIMAIBHBIX Mep.

H3mepumsble pyHkumu. Pasznuunbie o0mue [TpopaboTka yueOHOrO Marepuaia, YCTHBIH OIIPOC

omnpenenexHus. I3MepuMocTs KOMIIO3UINH MOJTOTOBKA K Clladye IK3aMeHa 1

¢yHkumii. 3Mepumble GyHKIMH Ha OTpE3Ke,

kputepuid. Ilpumepsl.

H3mepumMocts (yHKIMH, HenpepblBHOM mo- | [IpopaboTka yueOHOro marepuana, YCTHBIH OIIPOC

9TH BCcioAy. V3MepuMocTh Ipezena Mmocieo- | MOAroTOBKA K cllaue IK3aMeHa

BaTEJIbHOCTH HM3MEPUMBIX (QYHKUIUH, CXOZs- 1

IINXCS TIOYTH BCIOLY.

CBsI3b MEXIly CXOJMMOCTBIO ITOYTH Betogy 1 | [IpopaboTka yueOHOro marepuana, 1 YCTHBIH o1poc

no mepe. Konrpmnpumep. MOATOTOBKA K cljade 9K3aMeHa

CymiecTBOBaHHE cXoAsAmIeics 11.B. moamnocne- | [IpopaboTka yueOHOro marepuana, YCTHBIH O1poc

JIOBAaTEIbHOCTH B CXOZSIIECHCS 10 Mepe Io- MOATOTOBKA K cljade IK3aMeHa 1

CJIC/I0BATENILHOCTH U3MEPUMBIX (DYHKIIHH.

Teopemsl Jly3una u Eroposa.

Omnpenenennbiit uaTerpan Jlebera. Cymre- IIpopaboTka yueOHOro Marepuania, YCTHBIN OIpOC

CTBOBaHHe nHTerpaia Jlebera oT orpaHMYeH- | MOATOTOBKA K Clladye IK3aMeHa

HOM N3MEepUMOi GYHKIIMH U OT QYHKIMH, JJIS

KOTOPOU CXOIIUTCS PsifT 1

o0

> (k+ D f Lk, k +10).

k=0

Teopemsr b.JIeBu, @aty u Jlebera (6e3 noka- | [IpopaboTka ydeOHOro MaTepuaia, YCTHBIH OTIPOC

3aTeNbCTBA). Y CIIOBUE HHTETPHPYEMOCTH MOATOTOBKA K cljade SK3aMeHa 1

dynxmmn T (X)=x"“ ma [0,1],x € R.

TeopeMa 0 IOTHOTE TIPOCTPAHCTBA L1 [0.1]. IIpopabotka y4ebHOro marepuana, 1 YCTHBIii 01poc
MOATOTOBKA K cliade 9K3aMeHa

Teopema o cemapabenbpHOCTH mpocTpaHcTBa | [IpopaboTka yueOHOro marepuaia, YCTHBIH OIIpOC

Ll [0,1] (TWIOTHOCTE B HEM HempepbIBHEIX | TOATOTOBKA K CNIATE SK3aMEHA 1

¢byHKIMA).

Paznen 3. JInuneliHpie HOPMHPOBAaHHBIE IPOCTPAHCTBA. JIMHEHHbIE HeNpephIBHBIE (DYHKIIMOHAIBI M ONepaTOPHI
JluHeiiHBIe HOPMUPOBAHHBIE U OaHAXOBBI ITpopaboTtka yuebHOrO Marepmania, YCTHBIH OIIPOC
IpocTpaHcTBa. JINHENHbIE HENIPEPhIBHBIE IIOATOTOBKA K CAAa4e dK3aMeHa 2
(hyHKIIMOHAJIBI, X HOpMa. DKBUBAJICHTHOCTh
HETPEPHIBHOCTH U OTPAHWYCHHOCTH.

ComnpsikeHHOE TIPOCTPAHCTBO, ero momHota u | IIpopaboTka y4ueOHOrOo MaTepuaia, YCTHBIH OTIPOC,
HETPUBHAIBHOCTH. TeopeMa 0 MPOCTPAHCTBE, | MOATOTOBKA K Cllaue IK3aMeHa HpPOBEpPKa pelle-
COIPSDKCHHOM K |p, p=>1. 2 HUA 32031
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VAbSIHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET ®opma
®-Paboyast mporpamMma Mo JUCLHUILUIHHE
Teopema Xana-banaxa. IIpopaboTka yueOHOro Marepuana, 2 YCTHBII O1poc
MOJrOTOBKA K cllaue DK3aMeHa
JIuHeiiHble OrpaHuYeHHbIE ONIEPATOPHI, UX IIpopaboTtka ydeObHOTO MaTepHaia, YCTHBIHN OIIpOC
HopMa. KommakTtHble onepaTopsl. [IpuMepsl. | MOATOTOBKA K Clladye SK3aMEHa
HexoMmakTHOCTh €IUHUYHOTO OTIEPATOpa B 1
0ECKOHEYHOMEPHOM 0aHaXxOBOM IIPOCTPaH-
CTBE.
Teopema banaxa-Illtelinraysa. IIpopaboTtka ydebHOTO MaTepHaia, YCTHBIH OIpOC,
MOJATrOTOBKA K Cllaue DK3aMeHa 1 MIPOBEpPKa pelle-
HUS 3a]1a4
Teopema banaxa 06 o6paTHOM omneparope [TpopaboTka yueOHOrO Marepuaia, YCTHBIH OIIPOC,
(6e3 nokazarenscTBa). JJOCTaTOYHOCTH OJTHO- | MOATOTOBKA K Cllaue IK3aMeHa IpoBepKa perre-
ro u3 ycnosuiit KErA=0 wumm HUS 337124
IMA=L nuna obpatumoctu oneparopa
AeL(L) B»xoneunomepHOM MpocTpaH- 1

ctBe L . [IpuMepbl HEOGXOMMBIX OTIEPATO-
poB A€ L(L), a1 koTophIX BbINONHEHO

KerA=0 wm

OJIHO U3 YCJIOBHM

ImA=L.

Paznen 4. [Ipearnib0epToBbl U rHIL0EPTOBBI IPOCTPAHCTBA

[pearunsbepToBo pocTpancTBo. HepaseH-

ITpopaboTka y4eOHOro MarepHaia,

YCTHBIH OIIPOC

ctBo Komn-bByHsKOBCKOTO, HOpMUPYEMOCTb. | MOJATOTOBKA K Ccllaue IK3aMeHa 2

I'11p0epTOBO MPOCTPAHCTBO, IPUMEPHI.

Teopema 06 OpTOroHaNU3alMU CUCTEMBI. [TpopaboTka yueOHOrO Marepuana, YCTHBIH OIIPOC

IlonHble 1 3aMKHYTBIE cUcTEMBL. Teopema o IIOATOTOBKA K CAa4e dK3aMeHa 2

cymiectBoBaHuHu 3aMKHYTEIX OHC ¢ cenapa-

6eTbHOM TIIEOEPTOBOM NIPOCTPAHCTBRE.

HepasenctBo beccenst u paBenctso [lapceBa- | IIpopaboTka yueOHOTO Marepuana, YCTHBIH orpoc,

JSL. MOATOTOBKA K cljade SK3aMeHa 1 TIpOBEpKa perre-
HUS 337124

OKBUBAJICHTHOCTH MOJHOTHI ¥ 3aMKHYTOCTH ITpopaboTka y4yeOHOTO Marepuana, YCTHBIH orpoc,

qutst cucteM. M3oMopdHOCTs GecKOHEUHO- MOATOTOBKA K cljade SK3aMeHa 1 TIpOBEpKa perre-

MEpHBIX cenapalOesbHbIX THIILOEPTOBBIX MPO- HUS 337129

CTPaHCTB.

Teopema Pucca-®umepa. CunbHas u cmabas | [IpopaboTka ydeOHOro MaTepmana, YCTHBIH OIpOC

CXOJIMMOCTb 3JIEMEHTOB B THMJILOEPTOBOM U MOATOTOBKA K cljade SK3aMeHa

6anaxoBOM IpocTpaHcTBax. [Ipumep cnabo 1

CXOJIAIIEHCS ITOCIEA0BATENILHOCTH, HE CXO-
Jsmieiicst cunbHO. CruibHast OTPaHUYeHHOCTh
c1a00 CXOISIEHCs MOCIE 0BATELHOCTH.

Paznen 5. Cnextp u pe3onbBeHTa oneparopa. ConpsiKeHHbIE U caMOCONPSHKEHHBIE ONEPaTOPBbI

CrexTp omepaTtopa B 6aHaXOBOM MPOCTpaH-
cTBe. Pe30sIbBEHTHOE MHOKECTBO U €T0 OT-
KPBITOCTh (3aMKHYTOCTH CIIeKTpa). Hemycro-
Ta CIeKTpa. BepXHsis OIIeHKa CIEKTPAILHOTO
paanyca HOPMOH omneparopa.

ITpopaboTtka yuebHOrO Marepmana,
HOATOTOBKA K C/1a4e SK3aMeHa

YCTHBIH OIIPOC

CornpspKeHHBIE OTIEpPaTOPhI B THIIEOEPTOBOM
MPOCTPAHCTBE, UX CyLIecTBOBaHHE. TeopemMa
0 Pa3JI0KEHUHN TIPOCTPAHCTBA B NPSIMYIO CyM-
My 3aMbIKaHus 00pasa oneparopa u spa co-
npsoKeHHOTO0. CIIEKTp COMPSDKEHHOTO Omepa-
TOpA.

ITpopaboTka yueOHOrO Marepuana,
MOTOTOBKA K cljade dK3aMeHa

YCTHBIH OIIPOC

CamocomnpsiKeHHBIE ONepaTOPHI, UX CIEKTP.
PaBeHCTBO CIEKTPaAILHOTO pajyca HopMe

IIpopaboTtka yuebHOrO Marepmana,
HOATOTOBKA K C/1aue SK3aMeHa

YCTHBIH OIIPOC,
pOBEPKa penle-

®dopma
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MPIHI/ICTepCTBOVHayKI/I W BBICHIETO ?6pa30BaHPI$I PO Dopma
YV IbSTHOBCKUI TOCYyAapCTBEHHBIM YHUBEPCUTET
@-Pabouas nporpamma 1o JUCLHILINHE
orepaTopa JJisi CaMOCOIPSKEHHOTO orepa- HUSA 33/1a4
TOpA.
Kputepuii kommakTHOCTH OomiepaTopa B rwiib- | [IpopaboTka yueOHOTrO Marepuana, YCTHBIH OIpOC,
6eproBom mpocTpaHcTBe. KoMmakTHOCTB MOATOTOBKA K cade dK3aMeHa 2 TIPOBEpPKa perre-
oIepaTopa, CONMPSHKEHHOTO K KOMITAKTHOMY. HUS 337139
AnprepratuBa Opearomnsma (C HEMOIHBIM IIpopaboTtka ydebHOTO MaTepmana, YCTHBIH OTIPOC
JIOKa3aTenbCcTBOM). TeopeMa o CIIeKTpe KOM- | IOATOTOBKA K CAAYe 3K3aMeHa 2
MAKTHOT'O CaMOCOIPSKEHHOTO OIepaTopa.
Teopema I'mipbepTa. 1 YCTHBIH OIpoC
Pazmen 6. O600ménHBIC HYHKIUH

IIpocTpanctBo ocHOBHEIX W 0000meHHBIX | [IpopaboTka yueOHOTO Marepmana, YCTHBIH OTIPOC,
¢ynkmiA.  PerymsipHble ¥ CHHTYJSIPHBIC | ITOJTOTOBKA K Cllaue SK3aMeHa 4 MIPOBEpPKa perre-
0000I11IeHHBIC PYHKITUH, ICHCTBUS HAJl HUMH. HUA 3a]1a4
OdynnameHnranpHoe pemenue nuddepeHuu- [TpopaboTka yueOHOrO Marepuana, YCTHBIH OIIpOC,
AJIIBHOTO OIIEPaToOpa U pelIeHre HeOoTHOPOI- MOJTOTOBKA K Clladye IK3aMeHa 3 IpoBepKa perre-
Horo 1VY. HU 3334

11. YYHEBHO-METOANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHMUE JIUC-
HUITJIMHBI

a) Cnucok pekoMeH1yeMoii JTuTepaTypsbl

OCHOBHAasl

1. Kommoropos, Arnpeit HukonaeBud. DneMeHTH Teopur (PyHKIHNA U QYHKITHOHAIHHOTO
aHanu3a : yueOHUK A1 MaTeM. crell. yH-ToB / Konmoropos Annpeit Hukonaesuy, C. B. ®@o-
MUH. - 6-¢ 3., ucrp. - Mocksa : Hayxka, 1989.

2. borpanos, A. 0. Jlekiuu no GpyHKIMoHansHOMY aHanuzy : yue0. mocobue / A. 0. boraa-
HOB. - YipsgHoBck : Yal'V, 2003. URL
http:/lib.ulsu.ru/MegaPro/Download/MObject/984/bogdanov.pdf

3. Tpenorun B.A., ®yHKunoHanbHBIN aHamm3 : Yuebnuk. / Tpenorun B.A. - 3-e u3n., ucnp. -
M. : ®DUSMATIIUT, 2002. - 488 c. - ISBN 5-9221-0272-9 - Tekcr : anexTpoHHbI# // DBC
"KoncynwsranT ctynenrta" : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN5922102729.html

JOIMOJTHUTEC/JIbHAA

1. Jle6enes B.W., DyHKIIMOHATBHBIN aHATH3 U BHIYUCIUTENbHAS MaTeMaTHKa : Y4el. moco-
oue. / Jlebenes B.U. - 4-e u3z., nepepad. u gom. - M. : DUSMATIIUT, 2005. - 296 c. - ISBN 5-
9221-0092-0 - Tekcrt : anekrponHslit // DBC "KoncynbranT crynenTa" : [caifr]. - URL :
http://www.studentlibrary.ru/book/ISBN5922100920.html

2. JlIroctepHuk, JIazapp AponoBud. Kpatkuit Kypc pyHKIIMOHAIBHOTO aHANN3a : y4eO. moco-
oue st By30B / JIroctepuuk Jlazaps Aponosud, B. U. Cobomnes. - 2-¢ u3., crep. - CaHkT-
[etepOypr : Jlans, 2009

3. Pesuna C.B., ®yHKIMOHANBHBIN aHAN3 B IpUMepax U 3a/1a4ax : yueOHoe nocodue / Pe-
BuHa C.B., Cazonos JI.U. - Poctos u//] : 3n-Bo FODY, 2009. - 120 c. - ISBN 978-5-9275-
0683-5 - Tekcr : anekrponnsiii / DBC "KoncynsranT cryaenrta” : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927506835.html

4. Ocunenkep, b. I1. 3anaun u ynpakaeHus no GyHKIMOHAILHOMY aHAIU3Y : y4eOHO-
npaktuaeckoe nocoodue / b. I1. Ocunenkep. — MockBa : MoCKOBCKHil rocyJapCTBEHHBIH
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ctpoutensHblil yHuBepcuret, ObC ACB, 2015. — 132 ¢. — ISBN 978-5-7264-1186-6. —
Tekcr : anexTpoHHBIN // DiekTpoHHO-0nbMMoTeunas cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/60819.html

yueOHO-MeToAnYecKas

1. borpanos, Auapeii FOpbeBud. MeToapl (DyHKIIMOHAIBHOTO aHAIN3a B BBIYUCIUTEIIHHOM
Matemartuke : yue0.-meton. mocobue. Y. 1 : / bormanoB Auapeii FOpresud ; Yal'V,
OMMUT. - ViapsHoBeK : Yal'V, 2012. URL
http://lib.ulsu.ru/MegaPro/Download/MObject/231/bogdanov3.pdf

2. bornmanos, Auapeii FOpbeBuyu. MeTobl PyHKIIMOHAIBHOTO aHAM3a B BEIYUCIUTEbHOM
MaTteMaTHKe : yue0.-meton. mocodue. Y. 2 : / bornanos Anapeit IOpsesuu ; Ynl'Y, ®Mu-
UT. - Yapsguosek : Yal'V, 2015. URL
http://lib.ulsu.ru/MegaPro/Download/MObject/242/bogdanov-2_2015.pdf

3. bormanos, Anapeit FOpreBuu.3amaun 1 ynpaxHeHUs 10 PYHKINOHATBHOMY aHAIH3Y :
yue6.-meroa. nocodue / bornanos Anapeit FOpbeBud. - YibsinoBck : Yal'V,
2008.URLhttp://lib.ulsu.ru/MegaPro/Download/MObject/985/bogdanovl.pdf

4. HOpsbesa O. JI. Metoanueckue yKa3aHus JUIisl CAMOCTOSITEIbHON paOOTHI O AUCLUTIIIMHE
«DyHKuMoHANBHBIN aHanu3y il crienuanbHocTeil 10.05.01 «KomnbroTepHas 6e3omac-
HocTh» M 10.05.03 «HdopmaronHas 6e30MacHOCTh aBTOMATHU3UPOBAHHBIX cuctem» / O.
. FOpbeBa; Yal'Y, dak. MaTeMaTHKH, HHPOPM. B aBHAIl. TEXHOJIOTUHN. - YIIbSTHOBCK : YII-
'V, 2019. - 3arx. ¢ sxkpana; HeonmyOnrkoBaHHBIN pecypc. - DIEeKTPOH. TeKCcToBbIe AaH. (1
¢aiin : 620 KB). - TekcT : 37eKTPOHHBIH.
http://lib.ulsu.ru/MegaPro/Download/MObject/8168

CorJiacoBaHo:

-~y
|

. 2 € TR 7", U - - un
D owd_hv Uumv 3 N )‘ ) |\ O \/\_,\_‘\-j(,\‘/\ \{» W L! ¥ _'/ B
JIOJBKHOCTH COTPYAHMKA Hay4HOH OUOIMOTEKH DOUO MOAINHCH jara

0) IIporpammuoe odecnieyenue: /[ 0Opa3oBaTeNBHOTO MpoIEcca MO JAHHOW UCHIUILIAHE
HeoOxoauM cranmoHapHbsiid kinace [TK ¢ ycTaHOBIEHHBIM CIEAYIONIIUM MPOTPAMMHBIM obecrie-
YEHUEM:

MoitOduc Crannapthbiii, AnbT Pabouas cranmus 8.

B) [IpodeccuonasibHbIe 6a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI
1. J1eKTPOHHO-0H0IHOTEYHbIEe CUCTEMbI:

1.1. IPRbooks [DnexkTponHbIil pecypc]: 2IeKTpOHHO-OMOIMOTeYHast CHCTeMa / TPyIIa KOM-
nanuit A Ilm Op Meaua . - OnexkrpoH. naH. - CaparoB , [2019]. - Pexum nocryna:
http://www.iprbookshop.ru.

1.2. TOPAMT [SnextponHBIi pecypc]: anekTpoHHO-6nbMoTedHas cucrema / OO0 Onek-
TpoHHOe u3garensctBo FOPAUT. - Onextpon. man. — Mocksa , [2019]. - Pexum pocrymna:
https://www.biblio-online.ru.
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1.3. KoHCcyJbTaHT CTyAeHTa [DJIEKTPOHHBIM pecypc]: AJIEKTPOHHO-OMOIMOTEYHass cuctema /
OOO Ilonutexpecypc. - DnekTpoH. ngaH. — Mocksa, [2019]. - Pexum pgocrymna:
http://www.studentlibrary.ru/pages/catalogue.html.

1.4. Jlanb [DneKTpoHHBIN pecypc]: amekTpoHHO-O0ubanoTeunas cucrema / OOO DBC Jlavs. -
Onextpon. aan. — C.-IletepOypr, [2019]. - Pexxum noctyma: https://e.lanbook.com.

1.5. Znanium.com [DnekTpoHHBIH pecypc]: aneKTpoHHO-Onbmmoreynas cuctema / OO0 3Ha-
HUYM. - DJIEKTPOH. 1aH. — MockBa, [2019]. - Pexxum goctyna: http://znanium.com.

2. Koncyabrantlliaec [DnekTpoHHBIN pecypc]: crpaBouHas npaBoBas cuctema. /Kommnanus
«Kouncynbrant [Tntoc» - DnexktpoH. naH. - Mocksa : Koncynsrantllntoc, [2019].

3. ba3za JaHHBIX NepHoOAUYECKUX U3AaHUIl [DIEKTPOHHBIN pecypc] : AIEKTPOHHBIE KypPHAJIbI
/" 0O00 HUBHUC. - DOmnekrpoH. padH. - Mocksa, [2019]. - Pexum pmocryma:
https://dlib.eastview.com/browse/udb/12.

4. HaunoHaabHAasA 3JIeKTPOHHAsI OM0JIMoTeKa [DIEKTPOHHBIN pecypc]: aneKTpoHHas Oubino-
TeKa. - DIEKTPoH. AaH. — Mockaa, [2019]. - Pexxum noctyna: https://H36.pd.

5. DuiekTpoHHas1 Ombanoreka nucceprauuii PI'b [Dnexkrponsslii pecypc]: anexkTpoHHas 6uo-
muoteka / ®I'BY PI'B. - Dnektpon. nan. — Mocksa, [2019]. - Pexxum nocryma: https://dvs.rsl.ru.

6. ®egepanbHbIe HHPOPMALMOHHO-00Pa30BaTeJIbHbIC IIOPTAJIBI:

6.1. I/IH(bOpMaI_II/IOHHaSI cucreMa EqnHoe OKHO AJ0CTvyIa K 06D2130B8.T6J'IBHLIM peECcypcam. Pexxum
noctyna: http://window.edu.ru

6.2. ®enepanbHblil mopTan Poccuiickoe oOpazoBanue. Pexxum mocryna: hitp://www.edu.ru

7. O6pa3zoBaresibHbIe pecypebl Yal'y:

7.1. DnexTponHas oubimoreka Yul'Y. Pexxum nocryna : http://lib.ulsu.ru/MegaPro/Web

7.2. ObpasoBarenbhbli moptan Yal'V. Pexxum noctyma : http://edu.ulsu.ru

CorsiacoBaHo:

( ! / - / /) 4 / 77 / /

aoftkHoCTh coTpyanuka YU THT ®HO NOAIMCH jara

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

Ayautopuu A IPOBENEHUS JIEKINN, CEMUHAPCKUX 3aHATHI, IJIA POBEACHUS TEKyIle-
IO KOHTPOJISI U IPOMEXYTOYHON aTTeCTalllu.

AynuTopun YKOMIUJIEKTOBAHBI CIIEUAIM3UPOBAaHHON Mebenbio, yueOHol Jockor. Ayau-
TOPUM [UIS MPOBEACHUS JIEKIUI 000pynI0BaHbl MYJIbTUMEAUHHBIM O00OPYIOBAaHUEM Ui Tpea-
CTaBJIeHUs HHpopManuu Ooibiioi aynutopuu. [lomemieHus st caMOCTOSITENbHON padOTHI
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http://www.studentlibrary.ru/pages/catalogue.html
https://e.lanbook.com/
http://www.studentlibrary.ru/pages/catalogue.html
https://dlib.eastview.com/browse/udb/12
https://нэб.рф/
https://dvs.rsl.ru/
http://window.edu.ru/
http://window.edu.ru/
http://www.edu.ru/index.php
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web
http://edu.ulsu.ru/

MHUHHCTEpPCTBO HAYKH H BEICIIEr0 00pa3oBanust PO

. N Dopma
Y bSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

@-Pabouas nporpamma 1o JUCLHILINHE

OCHAIIEHBI KOMITBIOTEPHONW TEXHHUKOW C BO3MOYKHOCTBIO MOJKIIOYCHHS K ceTd «MHTepHeT» u
obecrnieueHreM J0CTyTa K JEKTPOHHON HHPOPMAIIMOHHO-00pa30BaTeNbHON Cpele, dICKTPOHHO-
OUOJIMOTEYHOH CHUCTEME.

13. CHEIIMAJIBHBIE YCJIOBUA JJIAA OBYYAIOIIUXCSA C OT'PAHUYEHHDbI-
MM BO3MOXHOCTSAMMU 310POBbA

B cinydae HeoOXoauMOCTH, 00yUYarOMUMCS U3 YHCIa JIUIl ¢ OTPAaHUYCHHBIMA BO3MOKHO-

CTSIMU 3JI0POBBS (110 3asBICHUIO 00YYAIOIIETOCS ) MOTYT MPEIAraThCs OJJHU U3 CICAYIOINX Ba-
PHAHTOB BOCHPUATHSA WH(GOPMAIIMU C YYETOM MX WHIUBUAYATbHBIX MCUXO()U3NUYECKUX OCOOCH-
HOCTEH:

— JUTS JIUI C HApYIICHUSIMH 3PSHHUS: B TIeUaTHOH (hopMe yBenmu4eHHBIM mpudTom; B (hop-
Me DJEKTPOHHOTO JOKyMeHTa; B (opme ayauodaiina (mepeBoj Y4YeOHBIX MaTepHaloB B
aynuodopMmar); B eyaTHOH (Gopme Ha s3bIke bpaiiist; HHAUBHIyadbHBIE KOHCYJIBTAUU C TIPH-
BJICUEHUEM TH(IOCYPAONEPEBOIUNKA; MHAUBHUIyalIbHbIE 3a/1aHUSl U KOHCYJIbTAIIUN;

— JIJIs T ¢ HApYIICHUSMU CIyXa: B Me4aTHOH (opme; B popMe 3IeKTPOHHOTO JOKYMEH-
Ta, BI/IILGOMaTCpI/IaJIBI C Cy6TI/ITpaMI/I; I/IHI{I/IBI/IZIyaJH)HI)IG KOHCy.IH)TaIII/II/I C HpI/IBJIG‘IeHI/IeM CypI[O-
NePEeBOIUNKA; UHIMBUyaJIbHbIC 3aJaHUS U KOHCYIJIbTAIlUY;

— JUIS JIUI] C HApYIIEHUSIMUA OTIOPHO-/IBUTATEIBHOTO armiapara: B Ie4aTHoil ¢popme; B Gop-
Me 3JIEKTPOHHOTO JOKYMEHTa; B ¢opMe aynuodaiina; WHIUBUyalbHbIC 3aJaHUsl U KOHCYJIbTa-
1.

Ol / AL CilD /

NOANHCH / OUO

PazpaboTunk
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