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MHHHCTEPCTBO HAYKH U BBICIIEr0 0Opa3oBaHus PO

. N ®dopma
VY bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

®-Paboyas nporpaMma AUCHUTLIHHBI

1. HEJIN U 3AJAYN OCBOEHU A JUCIHHUIIVIMHBI:

esn ocBoeHMs AMCHUIIMHBI: J[aHHAS TUCIUIUIMHA 3HAKOMUT CTYJAEHTOB C BAXHEUIIUMU Me-
ToaMu (YHKIIMOHAJIBLHOTO aHAJIN34a, KaK KJIIACCUUYEeCKUMHU, TaK U YUCICHHBIMU. JlocTHXKEeHUE ITHUX
1enel o0ecreurnBaeT BHITYCKHUKY MOJyYeHHE BBICIIETO MPOGECCHOHATBHO MPOGUITMPOBAHHOTO
o0Opa3oBaHus U 00JajjaHie TEePEeYHCIEHHBIMU HIDKE OOIIMMHU U MPEeIMETHO-CIeHaTn3UpOBaH-
HBIMHU KOMIeTeHIUAMHU. JuciumirHa "OyHKIMOHANBHBIM aHaIu3" HEMOCPEACTBEHHO CBsI3aHA C
nucuurinHaMu "Anre6pa u reomerpus”, "Maremarnueckuii ananms", "JluddepennnansHabie
ypaBHEHHUA".

3agaum ocBOeHUS AUCUMILIUHBI: [IpeMeToM H3yueHHs ABISIOTCS 001Ias Teopusi OECKOHEUHO-
MEPHBIX METPUYECKHX MPOCTPAHCTB, JTUHEHHBIX HOPMUPOBAHHBIX MPOCTPAHCTB, THILOEPTOBBIX
IPOCTPAHCTB, (DYHKIIMOHAJIOB M ONEPAaTOPOB HA HUX; TEOPHSI MEPHI M MHTETPUPOBAHMS B OOIINX
MIPOCTPAHCTBAX C MEPOM, YCTaHOBJIEHHE 000OIIAIONINX CBA3EH MEXAY Pa3IMYHBIMU pa3fesiaMu
MaTeMaTHKH, TAKUMH KaK KIaCCUUYECKUH aHaIu3, TuddepeHIaabHble YpaBHEHUs, TUHEeHHas ajl-
rebpa u 1.1. B npornecce o0yueHus: CTyA€HTHI JOJKHBI YCBOUTh METOJUKY JUCIUIUIMHBI U MPH-
00pecTH HaBBIKU MCCIIEOBAHUS U peIICHHs 3a/1a4 (PYHKIMOHAJIHHOTO aHAIH3a.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuummuaa « DyHkunoHabHbIH ananm3» (b1.B.) oTHOcHUTCS K TUCITUTIIMHAM 10 BBIOOPY
BapuaTtuBHOU Yactu bioka 1 OcHoBHoit [Ipodeccuonanproit O6pa3oBaTenpHOM [Iporpammer o
cneruansHocT — 10.05.03 UHDopmanmronHas 6€301macHOCTh aBTOMATH3UPOBAHHBIX CHCTEM.

J1st u3ydeHust ’TOU AUCIUTUTHHBI HEOOXO0 UMbl 3HAHWSI OCHOBHBIX METOJIOB INHEHHOM all-
reOpbl, MATEMATHYECKOTO aHAN3a, MU depeHINATbHBIX YpaBHEHUH. JIMCIIUTUIMHA SBIISIETCS UH-
TerpajibHON U GopMupyer oboOIaronue GpyHIaMeHTaIbHBIE MaTeMaTHIECKUE 3HaHMsI, HEe00XO-
JTUMBIE /111 U3yYEHUsI OCHOBHBIX MPUKIAJHBIX KYPCOB, MOCBAIICHHBIX aHATUTUYECKOMY MaTeMa-
TUYECKOMY U UMUTAIIMOHHOMY KOMITBIOTEPHOMY MOJIETUPOBAHUIO PEAbHBIX OOBEKTOB, a TAKKE
JPYTUX TUCHMILIMH 0a30BOM M BapuaTHBHOM YacTel npodeccruonansHoro nukia 3toi OIIOIl u
JUTSI IPOXO’KJEHUS TOCYJapCTBEHHOM UTOTOBOI aTTeCTall|H.

3. IEPEYEHD IIVIAHUPYEMBbIX PE3YJIBTATOB OBYUEHMUS 11O JUCIHUIIIMHE
MOAYJIK)), COOTHECEHHBIX C IINTAHUPYEMbBIMMU PE3YJIIBTATAMM OCBOE-
HUSI OCHOBHOM MPO®ECCUOHAJIBHOM OBPA3OBATEJIBHOM
INPOI'PAMMBI

[Ipouecc m3ydenuss aucuumuinabl B cooTBeTcTBUM ¢ OI'OC BO no cnennaibHOCTH
10.05.03 NudopmannonHas 6€30MacCHOCTh aBTOMATU3UPOBAHHBIX CUCTEM HaIpaBJeH Ha (GOpMHU-
pOBaHHUE CISAYIOMIMX KOMITETCHITH:

Kon n HamMmeHoBaHme peanm3yeMoit komre- | [lepeueHp mIaHUpyEeMbIX pe3yJIbTaTOB 00yYEHUS IO JTUC-
TEHIUHA [UIUTAHE (MOYJII0), COOTHECEHHBIX C MHANKATOPAMH JI0-
CTHIKEHNST KOMIICTEHIIUI

I[IK-3 CnocobeH pa3zpabaThiBaTh MPOEKT- | 3HAET:

HBIE peleHus 1o 3amurte uapopmarun | Kpurepun orenkn 3pheKTHBHOCTH M HAJIEKHOCTH

B aBTOMATH3UPOBAHHBIX CHCTEMaX CpPEeZACTB 3alIUTHI HH(OPMAIIMH TPOrPAMMHOTO obec-
MIEYCHUS aBTOMATH3UPOBAHHBIX CUCTEM

Ymeer:

OnpenensTb TUIBI CYOBEKTOB JOCTyNa U OOBEKTOB
JOCTYTIA, SBIISIOMUXCSI 00bEKTAMH 3aIUTHI
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®-Paboyas nporpaMma AUCHUILIHHBI

Baaneer:

HaBpikamu pa3paboTKu npeiokKeHni o COBEPILIEH-
CTBOBAHHIO CCTEMBI YIIPaBJICHUS 0€30MaCHOCTHIO
UH(OpPMALIMU B AaBTOMATU3UPOBAHHBIX CUCTEMAX

[1K-5 CriocoOeH y4acTBOBaTh B HAYUHBIX
1 UCCIIeJIOBATEIbCKUX paboTax B chepe
pa3pabOTKH CPEJCTB 3alIUThl HHPOpMa-
uu ot HCJI

3Haer:

OcCHOBHBIE CpEACTBA U CIOCOOBI OOECIeueHUs] WH-
dbopMarmoHHON 0€30MacHOCTH, MPUHIUIIBI TOCTPOE-
HUS CPEACTB U CUCTEM 3AIUTHI

Ymeer:

OpranuzoBbiBaTh cOop, 00pabOTKyY, aHAIN3 U CUCTE-
MaTH3aIMI0 HayYHO-TEXHUYECKOU nH(opMaIuu, ore-
YECTBEHHOTO M 3apyOeXHOr0 OMbITa MO Ipodiemam
nH(pOpMaAIMOHHON 0€30MacHOCTH, BBIPAOOTKY TIpeI-
JIO’KEHHUM 10 BOIPOCAM KOMILIEKCHOTO OOecredeHust
WH-()OpPMaITMOHHOM 0€30macHOCTH, Pa3paboOTKy MO-
neneit yrpos HCJI

Baaneer:

HaBpikamu opranuszanust OIBITHOM 3KCIUTyaTallHU
CpencTB U cucteM 3anmThl nHGopmanuu ot HCJ|

4. ObIAA TPYITOEMKOCTDb AUCHUTIJIMHBbI
4.1. O0beM TUCUHUILIMHBI B 324€THBIX eTUHUIAX (BCero): 2 3a4eTHBIX ¢AUHUIIBI.
4.2. O0beM ITMCUMILVIMHBI 10 BHIaM Y4eOHO# padoThl (B yacax):

KoJsunyecTBo 4acoB ((popma o0yueHHs 0UHAA)

Bun yueOHo# padoThl

B 1.4. mo cemecTpam

Bcero mo miany 5 cemecTp

1 2 3
KonTakTHas pabota 0OyJaromuxcs ¢ 54/54%* 54/54%*
MPEToIaBaTeNIeM B COOTBETCTBUU C
VII
AyIUTOpHBIE 3aHTHUS: 54/54* 54/54*
Jlexkun 36/36* 36/36*
CemuHapHI ¥ IPAKTHUECKUE 3aHITUS 18/18* 18/18*
JlaGopaTopHbie pabOThI, TPAKTUKYMBI - -
CamocrosiTenbHas paboTa 18 18

KonTposb

dopma TeKyIero KOHTPOJIs 3HAaHUU U
KOHTPOJISI CAMOCTOSATEIHHOU PabOTHI:

YCTHBIN ONpPOC, TECTHU-
poBaHue, IpOBEpKa pe-
HIeHus 3a1a4, 1 KOH-

YCTHBIN OMPOC, TECTUPOBA-
HUE, IPOBEPKA PEIICHUS
3a1a4, | KOHTposbHAs pa-

TpOJIbHAs paboTa oorta
Kypcosas pabora - -
Buasl npomMeKyTOUHOW/UTOrOBOI at- 3a4€T 3a4eT
TecTalnu (9K3aMeH, 3a4eT)
Bcero yacoB no 1uciuIuiiHe 72 72

* B cmydae HEOOXOAMMOCTH MCIIOJIB30BAHHS B YYEOHOM IMPOIECCE YaCTUYHO/UCKIIIOUUTEITEHO
JUCTAHIIMOHHBIX O6paBOBaTeHBHBIX TEXHOJIOTHH B Ta6JII/II_[e qepe3 CJICHI YKA3bIBACTCA KOJIMYECTBO
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yacoB pabotsl [1I1C ¢ oOyuarommmucs Uit TpOBeIeHHUs 3aHATUI B AMCTAaHIIMOHHOM (hopMaTe C
NPUMEHEHHEM 3JIEKTPOHHOTO 00yUYEHHSI.

4.3. Conep:xanue TUCUMILIMHBI (MoayJsi). Pacnipenesienue yacoB o TeMaM U BHAaM y4eo-

HOW padoThI:

®dopma 00yueHus: oUHas

Ha3Banue pa3nenioB u
TeM

Bce
ro

Buabl yueOHbIX 3aHATHI

AyAuTOpHBIE 3aAHATHUS

Jlek-
117010

IMpakTHye-

CKHe 3aHf-

THS, CeMH-
HapbI

JladopaTop-
HbIE pa-
00ThI,
NPaKTH-
KYMBI

3ausaTus
B HH-
Tepak-
THBHOM
¢opme

Camocro-
ATeabHAS
padora

®opma Te-
KYIero

KOHTPOJISA
3HAHUH

3

4

5

6

8

Paznen

1. MeTpuuecKkue NPOCTPAHCTBA

Mertpudeckoe TpoCTpaH-
cTBO. IIOTHBIE, OTKPHITHIE
U 3aMKHYTbI€ MHO)KECTBa B
METPUYECKOM  IMPOCTpPaH-
ctBe. CemnapabenbHOCTS.
[Tpumep cenapabenbpHOTrO U
HecenapaleslbHOro  Mpo-
crpadcTBa. llonmHble MeT-
pHYECKHE TPOCTPAHCTBA,
npumepsl. Henonnotra npo-
crpanctea CLp[0,1], p>=1.
JleMMa O BIIOJKCHHBIX IIa-
pax. KommnakTtHble u npen-
KOMIIAKTHBIE MHOKECTBA B
METPUYECKOM  IIPOCTpPaH-
crtBe. IlpeakoMmakTHOCTH
1 BIIOJIHE OTPAHUYEHHOCTb.
Teopema Xaycaopda.
KommakTHbIE MEeTpHUECKHE
npoctpadctBa. CBsi3p ¢
MIPEAKOMIIAKTHOCTBIO U 3a-
MKHYTOCTBIO. Teopema Ap-
uena. Kpurepuit KoMmakr-
HOCTH B [,, p>=1. [IpuHiun
CXKHMAIOIINX  OTOOpake-
Huil. [lpumepsl.

14

6

4

Y cTHBII
onpoc, Mpo-
BEpKa pellie-

HHMS 33724,
TEeCTUPOBa-
HHE

Pasnen 2. Mepa,

u3Mepumsie ¢

HKIIMU, HHTEI

aJ Jledera

[MomykonpIoO MPSMOYTOIIb-
HUKOB B R’ ¥ G-aJUIUTHB-
Hasi Mepa Ha 3TOM TMOJNy-
konble. IIpogomxenue ee
Ha KOJIBIIO 3JIEMEHTAPHBIX
MHOXecCTB. V3MepuMBbIe 1Mo
XKopnany n Jlebery mHO-
xectBa. CIpaBeITMBOCTD
UMIUTAKAIIH: A W3MEPUMO
no Xoprany = A usMe-
pumo mo Jlebery. Hecnpa-
BENTMBOCTH 0OpaTHOU WM-
mkamuu. Teopema o G-
anrebpe HM3MEPUMBIX 10
JleGery MHOJKECTB.

14

6

4

VY cTHBII
ompoc, mpo-
BEpKa pelie-
HHUS 33124

dopma
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HenpepsiBHOCTF U TIOJI-
HOTa Mepel. M3mMepumMocTh
OTPaHWYEHHBIX OTKPBITHIX
U 3aMKHYTBIX MHOXXECTB.
CymecTBOBaHHE HEHU3Me-
PUMBIX MHOXXECTB Ha OT-
peske. OOoOUIEHNE MeEpBI
JleGera nyisi HeorpaHWYeH-
HbIX MHOXkecTB. Mepa Jle-
6era-Ctunreeca. Teopema
Jlebera o mpencraBieHUH
moboit  Mepsl B BHIE
CYMMBEI CIICIIHANTBHBIX Mep.
M3mepumebie

¢yskunun. Pazmuanbre 00-
mue onpenenenus. Msme-
PUMOCTH KOMIIO3HUITIU
byHKIMHA. H3mepumele
(GYHKIMK Ha OTpe3Ke, KpH-
tepuil. IIpumepsl. M3mepu-
MOCTb (PYHKLMH, Hempe-
pBIBHOM nourtu Berogy. W3-
MEpUMOCTh Mpefena Io-
CJIeJOBAaTEIIFHOCTH  W3Me-
pUMBIX (YHKIOUH, CXOIs-
OMXCS  TOYTH  BCIOAY.
CBsi3b  MEXIy CXOIMMO-
CTBIO TIOYTH BCIOAY H IIO
mepe. Kontpmpumep. Cy-
LIECTBOBAHUE CXOMSILEHCS
I1.B. TIOATIOCIIEI0BATEIHHO-
CTH B CXOJSIILIENCS 110 Mepe
MIOCTIEIOBATENbHOCTH U3~
MepuMbx ¢ysknuit. Teo-
pembl Jlysuna u Eroposa
(0e3 JIOKa3aTeIbCTBA).
OnpeneneHHblii UHTErpan
JlebGera. CymecTBoBaHMe
nnrerpana Jlebera oT
OTPaHUYEHHON N3MEPUMOU
GbyHKIIMU 1 OT (PyHKIUH,
ZI711 KOTOPOM CXOAUTCS PAJL
C CIUHWYHBIMH WHTEpBa-
namu. Teopembr b. Jlesn,
®darty u Jlebera (6e3 moka-
3arensCcTBa). Teopema o
MOJTHOTE IIPOCTPaHCTBa
L,;[0,1]. Teopema o cenapa-
OCTLHOCTH TIPOCTPAHCTBA
L;/0,1] (MIOTHOCTH B HEM
HENPEPBhIBHBIX (PYHKIIHIA).

Pa3nen 3. JIuHeiinble HOPMHUPOBaHHbIE MPOCTPaHCTBA. JIMHeliHbIE Henpe

bIBHbIE ()YHKIMOHAJIBI ¥ ONIEPATOPDI

Jluneitaple  HOpMmpoBaH- | 10 6 2 - - 2 YcTHbIi
Hple © 0OaHAaxXOBBI MpO- orpoc, Ipo-
ctpancTB. JIuHeWHbIe He- BEpKa pelie-
npepbIBHbIE (DYHKIUH , UX HUS 337129
HOpMa . DKBUBAJICHTHOCTb
HETPEPHIBHOCTH u

®opma 5u320
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orpanmdeHHocTH. Compsi-
KEHHOE IIPOCTPAHCTBO, ETO
MOJHOTA W HETPUBHAIb-
HOCTh. Teopema O TIpoO-
CTPAHCTBE, CONPSKCHHOM
K l,, p=>1. Teopema Xana-
banaxa. Jluneiinole orpa-
HUYEHHBIC ONEPaTOpHl, UX
HopMma. KommakTHble ore-
patopel. IIpumeprr. He-
KOMIIAKTHOCTb  €UHHY-
HOTO oreparopa B Oecko-
HEYHOMEpPHOM  0axoBOM
npoctpaHcTee.  Teopema
banaxa-11Iteiinraysa. Teo-
pema banaxa 06 oOpaTHOM
orepaTope. HocrtaTou-
HOCTh OJHOTO W3 YCJIOBHH
Ker A=0 v Im=L nns 00-
paTUMOCTH oreparopa
A €L(L) B KOHEUHOMEPHOM
npoctpasctse L. IIpumepsr
HEOOXOAMMBIX  Omeparo-
POB, Ul KOTOPBIX BBINOJI-
HEHO OJIHO U3 ycioBuil Ker

A=0 wmm Im=L.

Paznen 4. llpearniab0epToBbl H THILOEPTOBBI MPOCTPAHCTBA
[IpenrunpbeproBo  mpo- | 10 4 2 - - 4 YcTHbIi
cTpaHcTBo. HepaBeHCTBO orpoc, mpo-
Komm-byHnskosckoro, BEpKa petiie-
HOpMHpYeMOCTb. | mip0ep- HUS 327129

TOBO HPOCTPAHCTBO, MHPH-
Mepsl. Teopema 06 opToro-
Hanmu3auuu cucteMsl. [on-
HBlE W 3aMKHYTBIE CH-
creMmbl. Teopema o cye-
CTBOBaAHUHU 3aMKHYTBIX
OHC B cenapabenbsHOM
THIBOEPTOBOM IPOCTpPaH-
ctBe. HepaBenctBo bec-
censt U paseHcTBO [lapce-
Bas.  OKBUBAJICHTHOCTH
MOJHOTEl M 3aMKHYTOCTH
s cucreM. M3omopduzm
0eCKOHEUYHOMEPHBIX cera-
pabenbHBIX THILOEPTOBBIX
IIPOCTPAHCTB. Teopema
Pucca-®umepa. CunpHas
u cnabasi CXOJUMOCTb 3JIe-
MCHTOB B FI/IJ'II)GCI)TOBOM )54
06aHaxOBOM IIpOCTpaH-
crBax. [Ipumep ciabo cxo-
JIIIIEHCsT  TIOCIeI0BaTeNb-
HOCTH, HE CXOJIsllercs
cuibHO. CrilbHast orpaHu-
YEHHOCTh CJ1abo  CXOmsi-
iecs

®opma 6 u3 20
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OoCJICAOBATCIIBHOCTH.

Pa3znen 5. CniekTp U pe3ojibBeHTa onepaTopa. ConpsizkeHHbIE H CAMOCONPSIZKEHHbIE ONIEPATOPHI

CrniekTp omeparopa B 6ana- | 10 6 2
XOBOM IpoCTpaHcTBe. Pe-
30JIbBEHTHOE MHOKECTBO H
€ro OTKPBITOCTH (3aMKHY-
TOoCTh crekTtpa). Hemy-
cToTa cHekrpa. Bepxwss
OLIEHKa CHIEKTPaILHOTO pa-
Juyca HOpMOH omepaTopa.
ComnpsbKeHHBIE OlepaTophl
B I'MJIb0EPTOBOM IIPOCTPaH-
CTBE, UX CYIIECTBOBAHUE.
Teopema 0 pazyoXeHUU
MPOCTPAHCTBA B TIPSAMYIO
CyMMy 3aMBIKaHHA o0Opasa
omeparopa W Aapa COmpsi-
xenHoro. Criektp compsi-
’)KeHHoro ormepatopa. Ca-
MOCOIIPSDKEHHBIE  OIepa-
TOpbl, uUX crnekrp. Pasen-
CTBO CHEKTPaJBbHOTO paju-
yca HOpMe omepaTopa Ui
CaMOCOIPSDKEHHOT'O  OTe-
patopa. Kpurepuii kom-
MAKTHOCTH oOIepaTopa B
TIIL0EPTOBOM  IIPOCTpPaH-
ctBe. KommakTHOCTE orte-
paTopa, CONPSHKEHHOTO K
kommnakTHoMy. HeoGpatu-
MOCTb KOMITIaKTHOTO OIe-
patopa. AnpTepHaTHBA
®penronbma (C HETOJIHBIM
JI0OKa3aTeiabcTBOM).  Teo-
pemMa o CIeKTpe camoco-
NPSDKEHHOTO  OIlepaTopa.
CrHexTp KOMIIaKTHOTO ca-
MOCOIIPSDKEHHOTO ~ OIepa-
topa. Teopema ['mipbepra.

2 YcTHbIH
orpoc, Mpo-
BEpKa peliie-
HUS 337134,
KOHTPOJTb-
Has paboTa

Pa3nen 6. O600meHHbIe GYHKIIUN

IIpoctpancTBo ocHOBHBIX | 10 4 4
(YHKIWH, €T0 HETPHBHAIIb-
HOCTb, CXOJMOCTb B HEM.
PerynspHble W CHHTYISIp-
Hble 00001IeHHbIE (QYHK-
nuu. IIpumepsl. beckoneu-
Hast TuddepeHIpyeMocThb
0000mIEHHBIX  (DYHKIIHH.
CxXoInMOCTh 0000IIIEHHBIX
¢ysakunii, 5-o0pa3HbIe TM0-
cienoBatenbHOCTH.  Ipu-
MEpBI PSJ0B, CXOAALINXCS
B CMBICIIE 00OOIIEHHBIX
¢ynkunii.  IIpeoOpasoBa-
Hue Dypre 0000IICHHBIX
GyHKIHH.

2 YcTHbII
ompoc, mpo-
BEpKa pelie-
HHS 3a/a4.

dopma
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MI/IHHCTepCTBOVHayKI/I M BBICIIETO ?6pa30BaHPIH PO Dopma
Y bSHOBCKHI TOCYapCTBEHHbI YHUBEPCUTET
®-Paboyas nporpaMma AUCHUTLIHHBI
3ader
Hroro 5 cemectp 72 36 18 - - 18 -
Bcero 72 36 18 - - 18 -

5. COAEP)KAHUME JUCHUJIHUHbBI (MOAYJIS)

Paznen 1. Merpuueckue npocrpaHcTsa

MeTtpuueckoe npocTpaHCcTBO. [IIOTHBIE, OTKPBITHIE M 3aMKHYThIE MHOXKECTBA B METpUYE-
ckoMm mpoctpancTBe. CenapabenbHocTh. [Ipumep cenapabenbHOro M HecemapaOelbHOTo Mpo-
crpancTBa. [lomHbIe METpHUUYECKUE TPOCTpaHCTBa, mpuMepbl. HenmonnoTta npoctpanctsa CLp[0,1],
p>=1. JleMMa o BiOXeHHBIX IIapax. KoMIakTHbIE U MPEIKOMIIAKTHBIE MHOXECTBA B METpUYE-
CKOM mpocTpaHcTBe. [IpeIKOMITaKTHOCTH U BITOJIHE OTpaHUYeHHOCTh. Teopema Xaycnopda. Kom-
MaKTHbIE METPUUYECKHE MpOocTpaHCcTBa. CBSA3b C MPEAKOMIAKTHOCTBIO U 3aMKHYTOCThIO. Teopema
Apuena. Kpurepuit KoMnakTHOCTH B [y, p>=1. [IpuHnun cxumMaromux otoopaxkenuil. [Ipumepsr.

Paznen 2. Mepa, usmepumsbie pyHkIuu, naTerpan Jlebera

[TomyKOMBIO NPAMOYTOJILHUKOB B R’ M G-aJMTHBHAS Mepa Ha 3TOM MOIyKomblie. IIpo-
JOJKEHHE €€ Ha KOJIBIIO AIEMEHTapHbIX MHOXeCTB. M3mepumele no XKoprany u Jlebery muoxe-
ctBa. CipaBeITMBOCTh UMILTUKANUU: A u3mepuMo 1o JKopraany = A uzmepumo o JlebGery. He-
CIpaBeAIMBOCTE 00paTHOM MMIUIMKanuu. Teopema o G-anredpe m3amepumbix 1o Jlebery mHo-
*ecTB. HenmpephIBHOCTH U TOJTHOTA Mephl. MI3MeprMOCTh OrpaHUYeHHBIX OTKPBITHIX U 3aMKHYTHIX
MHOXkecTB. CyIiecTBOBaHHE HEM3MEPUMBIX MHOKECTB Ha oTpe3ke. O0o0mienne mepsl Jlebera s
HEOTpaHWYEHHBIX MHOXKeCTB. Mepa Jlebera-Ctmitbeca. Teopema JleGera o npeacTaBieHUu Jito-
001 MepHI B BIJI€ CYMMBI CIIELIUATBHBIX Mep.

N3mepumbie pynkiuu. Pazmuunbie oOnme ompeneneHus. M3mMepuMocTh KOMIO3UITUU
¢yukuuii. I3mepumele pyHKIUM Ha oTpeske, kpurepuid. [Ipumepst. U3mepumocTts GyHKIMHU, HE-
MPEpPHIBHON MOYTH BCIOAY. MI3MEpUMOCTH Mpesena MocieqoBaTeIbHOCTH U3MEPUMBIX (YHKIIHIH,
CXOZSIINXCS NOYTH BCrOAy. CBA3b MEXKAY CXOAUMOCTBIO IOYTH BCIOLY U 110 Mepe. KonTpripumep.
Cy1iecTBoBaHUE CXOJSIICHCS 11.B. MOANOCIEI0BATEIBHOCTH B CXOAIIEHCS IO Mepe Moce0Ba-
TEJILHOCTU U3MepUMbIX GyHKuuil. Teopemsl Jlyzuna u Eroposa (6e3 mokazarensctBa). Omnpene-
neHHblii uaTerpan Jlebera. CymectBoBanue uHTerpana Jlebera oT OrpaHMYEHHONW H3MEPUMOM
(GyHKUIMU ¥ OT QYHKINH, 151 KOTOPOM CXOIAUTCS PSJI C €IMHUYHBIMU HHTEpBasaMu. Teopemsl b.
JleBu, dary u Jlebera (6e3 qokaszarenbcTBa). Teopema o moaHoTe ipoctpanctsa L;/0,1]. Teopema
o cenapabenbHOCTH TTpocTpaHcTBa L;/0, 1] (IIIOTHOCT B HEM HEMPEPBIBHBIX (PYHKLUH).

Paznen 3. JIunelinple HOpMUPOBAHHBIE IPOCTPAHCTBA. JIMHEHBIE HeTPEePBIBHBIC (DYHKITMOHAIIBI
U OIIepaTopbl

Jlunelinple HOpMHPOBAaHHBIE U 0aHAXOBBI MPOCTPAHCTB. JIMHEHHbIE HEMPEPhIBHBIE (DYHKIMH , UX
HOpMa . DKBHUBAJIEHTHOCTb HENPEPHIBHOCTH M OTpaHMuEHHOCTU. CONpsKEHHOE MPOCTPAHCTBO,
€ro MOJHOTa U HETPUBUAIBHOCTh. Teopema O MPOCTPaHCTBE, CONPSKEHHOM K [, p=>1. Teopema
XaHna-banaxa. JInHeliHbIe OrpaHUYEHHbIE ONIEpaTopbl, UX HopMma. KomnakTHele onepaTopsl. [Tpu-
Mepbl. HeKOMNakTHOCTh €IMHUYHOTO ONepaTopa B OECKOHEYHOMEPHOM 0aXOBOM MPOCTPAHCTBE.
Teopema banaxa-IlIteiinray3a. Teopema banaxa 06 o6paTtHOM omeparope. JlocTaTOYHOCTH OJ-
Horo u3 ycnoBuil Ker A=0 wnu Im=L nns obparumoctu oneparopa A €L(L) B KoHEYHOMEPHOM
npoctpanctse L. [Ipumeps HEOOXOAUMBIX ONEPATOPOB, 711 KOTOPBIX BBIIOJIHEHO OAHO U3 yCIIO-
Buit Ker A=0 vnu Im=L.
Paznen 4. Ilpenruns6epTOBBI U THIILOEPTOBHI IPOCTPAHCTBA

[IpenrunsbeproBo mpoctpancTBo. HepaBenctBo Komm-byHSIKOBCKOTO, HOPMHUPYEMOCTb.
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I'uns6epToBO MpocTpaHCTBO, puMepHl. Teopema 00 oproroHanu3anuu cucteMsl. [lonHbie u 3a-
MKHYTBIE cUCTeMBbI. Teopema o cymectBoBaHuH 3aMKHYThIX OHC B cemapabenbHOM THIIBOEPTO-
BOM nipocTpaHcTBe. HepaBenctBo beccens u paBenctBo [lapceBas. DKBUBaIEHTHOCTD MOJIHOTBI
W 3aMKHYTOCTH JJis1 cucteM. M3oMophu3mM OECKOHEYHOMEPHBIX cemnmapaldeabHbIX THIbOEPTOBBIX
npoctpancTB. Teopema Pucca-®Oumepa. CunbHas u cnabast CXOIUMOCTh JIEMEHTOB B THIILOEPTO-
BOM M 0aHaxoBOM IpocTpaHcTBax. [Ipumep cinabo cxondieiics mocaea0BaTeIbHOCTH, HE CXO/s-
mieiics cuiabHO. CHITbHAS OTPAaHMYEHHOCTD C1a00 CXOAMAIIeHCs MOCIeI0BATEeIbHOCTH.

Paznen 5. Cnextp u pe3onbBeHTa oniepaTopa. COnpsiKEHHbIE U CAaMOCOIPSXKEHHBIE OTIEPaTOPhI

CrekTp omepaTopa B 0aHAXOBOM MPOCTPAHCTBE. Pe30IbBEHTHOE MHOKECTBO M €T0 OTKPBITOCTD
(3aMKHYTOCTH criekTpa). HemycroTa criektpa. BepxHsst olleHKa CIIeKTPaIbHOTO pajguyca HOpMOK
onepatopa. ConpsipKeHHBIE OTepaTophbl B THILOSPTOBOM IIPOCTPAHCTBE, UX CyIlIecTBOBaHuUE. Teo-
pemMa o pas3lioKEeHHH MPOCTPAHCTBA B MPSIMYIO CyMMY 3aMbIKaHUSI 00pasa oreparopa U sijipa co-
npstkeHHOTo. CHeKTp conpsikeHHOro oneparopa. CaMocompsiKeHHbIE ONIEpaTophl, UX ciekTp. Pa-
BEHCTBO CIIEKTPaJIbLHOTO pajyca HOpMeE orepaTopa AJisi CaMOCOIPsHKEHHOTo onepaTtopa. Kpure-
puii KOMIAKTHOCTH OMEpaTopa B TMILOEPTOBOM MpocTpaHcTBe. KOMIMakTHOCTH ormeparopa, co-
MPSHKEHHOTO K KOMITaKTHOMY. HeoOpaTuMocTh KOMITAKTHOTO oreparopa. AnbTepHaTuBa Opej-
rojibMa (C HEMOJHBIM JIOKa3aTeNbCTBOM). TeopeMa O CIEKTpe CaMOCOMPSIKEHHOTO OmIeparopa.
CrexTp KOMIaKTHOTO CaMOCONPsHKEHHOTO orepaTopa. Teopema ['mnpbepra.

Paznen 6. O6006menHbIe QyHKINN

[TpocTpaHCTBO OCHOBHBIX (DYHKIIMH, €T0 HETPUBHUAIBHOCTh, CXOJIMMOCTh B HEM. PerynsipHbie u
CHHTYJIsIpHbIE 00001eHHble GyHkuuu. Ilpumepsl. beckoneunas nugdepeHuupyemMocts 0600-
mieHHBIX (QyHKIMH. CXoIUMOCTh 0000IEHHBIX (YHKIHK, 0-00pa3HbIe MOCIIEI0BATEIHLHOCTH.
[Ipumeps! psa0B, CXOAAIMIUXCS B CMbICe 00001meHHbIX GyHKIui. [IpeobpazoBanue @ypre 0600-
MICHHBIX (QYHKITHH.

6. TEMbI IPAKTUYECKUX U CEMUHAPCKUX 3AHATHUI

1) Ilpumepsl METPUYECKUX TPOCTPAHCTB.

2) KoppeKkTHOCTh METPHK.

3) CemnapabenbHOCTh METPUUYECKUX TPOCTPAHCTB.

4) IlomHOTAa METPUYECKUX TTPOCTPAHCTB.

5) IIpenxoMmakTHOCTb U KOMIAKTHOCTh B METPUUYECKHX IPOCTPAHCTBAX.

6) IlpuHIMT CKUMAIOMUX 0TOOpaKEHUH.

7) Mepa Jlebera.

8) HWnterpan JleGera.

9) Jluneiinble HeTpephIBHBIE (DYHKIIMOHAIIBI.

10) Hopma nuHEHHBIX HEMPEPHIBHBIX (DYHKIIMOHAJIOB.

11) JIuneitnpie HeTIPEPHIBHBIE ONEPATOPHI.

12) Hopma nuHEHHOT0 HeNpePBHIBHOTO OIepaTopa.

13) KontponsHas padora.

14) Pemenune nmpoCTEUIINX HHTETPATBHBIX YPaBHEHHI.

15) 3agaun Ha CIEKTP U pPE30JIbBEHTY JIMHEUHBIX HENIPEPBIBHBIX ONIEPATOPOB.

16) 3amaun Ha COOCTBEHHBIC 3HAYCHHS 1 COOCTBEHHBIE (DyHKIIUH.

17) O6006mennbIe pyHKIMA. OCHOBHBIE CBOMCTRA.

18) [Ipumenenre 0000IIEHHBIX (PYHKIMH K pEIIEHUIO IMHEHHBIX HEOAHOPOIHBIX
nudepeHIaIbHBIX YPaBHCHHM.
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7. JABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

Jlannblit BUJ paboThI HE TPETYCMOTPEH YU€OHBIM IIJIAHOM.
8. TEMATUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

BrimonHenne KypcoBbIX paboT u pedepaToB HE TPETYCMOTPEHO YISOHBIM TLTAHOM.
Ilpumepnas memamuxka KOHMPOILHBIX PAGOM RO OUCHUNTIUHE:

BapwuanT 1
3anaua 1. Onpenenser nu aanHas GpyHKIUs paccrosuue B [| 2 p(x, y) = arctg(x — y)>.
3anaua 2. SABnstercs au npoctpancTBo C[0,]1] mOIHBIM ¢ TaHHON METPUKOI?
P8 x| 1) g9
<<l [+ x
Banaua 3. [ycts z =(x, y) €l ?,|| z|= max(| x|,| y |). [ToampocTpancTBO

L, ={(x,y):y+3x=0}, f,(x,y)=x+y. lponomkuts Qpynkunonan f, na [1° ¢ coxpaHeHHeM

HOPMBI.
1/2 1

3anaua 4. Haiitu Hopmel pyrkiuonana 8 C[0,1] u Li[0,1]. F(f) =3 '[ f(t)dt —ZI f(bdt.
0

1/2

+3)"
3amaua 5. Haiitu HOpMy omepatopa A:/, — (,, A{x,} = {(” 5} )g,} )
n+

Bapuant 2

3amava 1. Onpexnenset i naHHas QyHKIms pacctosiaue B [1 2 p(x, y) = arcsin (%} .
+x—-y

3agayva 2. SABnsercs au npoctpancTBo C[0,1] moMHBIM C JTaHHON METPUKOI?
p(f,g)=max(xcos x| f(x) = g(X) ).

Bamaua 3. [ycts z=(x,y)ell >,|| z|E|x |+ | y |. Hoanpoctpanctio L, ={(x,y): y+2x=0},

£, (x,y) =3y. TIponomkuts GpyHKIHOHAN f, Ha [] ° ¢ COXpaHEHHEM HOPMBI.
1/3 1

3anaua 4. Haiitu Hopmel dpyHkironana B C[0,1] u Li[0,1]. F(f) = 2J- f(t)dt —6J. f(vdt.
0

2/3

3anaua 5. Haiiti Hopmy omepatopa 4: ([1,4] = ([1,4], Af(x)=(x"+ 1o 16) f (x).
X

9. IEPEYEHbB BOITPOCOB K 3AYETY

1. Merpuueckoe npocTpaHcTBO. [I0THBIE, OTKPBITHIE 1 3AMKHYThIE MHOKECTBA B METPUUECKOM
npoctpancTBe. CenapabenbHocTh. [Ipumep cemapaOenbHOTo M HecenmapabeabHOro Mpo-
CTpaHCTBA.

2. IlonHble MeTpUYECKUE MPOCTPAaHCTBA, npuMepsl. IloaHora npoctpanctea CLp[0,1], p>=1 .
Jlemma 0 BIIOKEHHBIX IIapax.

3. KomnakTHbIe U IPEIKOMIIAKTHBIE MHOKECTBA B METPUYECKOM ITpocTpaHcTBe. [IpenkoMmakt-
HOCTh W BITOJIHE OTpaHHYEHHOCTh. Teopema Xaycaopda.

4. KoMnakTHbIE METpUYECKHE NTpOocTpaHCcTBa. CBA3b ¢ IPEIKOMIAKTHOCTHIO M 3aMKHYTOCTBIO.
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5. Teopema Apuena.
6. Kpurepnit IpeKOMIIaKTHOCTH B [, p >1.
7. [TpuHIMI CKUMAIOIIHUX OTOOpaKECHHUIA. Pazpemmocthb YpaBHEHUSA

S+ [ K 0)f(0)dt = g(x).

8. IToMyKOJIBIO MIPSAMOYTONEHUKOB B R® M 0 - aJyIMTUBHAS Mepa Ha 3TOM MOJTyKoblie. [Tpo-
JOJDKEHUE €€ Ha KOJIBIIO DJIEMEHTApHBIX MHOXECTB (0€3 J0ka3arenbcTBa). M3aMepuMmele mo
Kopnany u Jlebery muosxecta. CripaBeIITMBOCTh UMILTUKAIUKN: A u3Mepumo 1o Kopaany
=> A m3mepumo 1o Jlebery. HecipaBensimBocTh 00paTHON WMITTUKAIINH.

9. Teopema 0 o - anredpe u3mMepumbIx 1o Jlebery MHOXecTB. HempephIBHOCTD M MOJHOTA
Mepbl. I3MepuMOCTh OrpaHMUEHHBIX OTKPBITBIX U 3aMKHYTBIX MHOXKECTB. CyIlleCTBOBaHHE
HEU3MEPUMBIX MHOKECTB Ha OTpPE3KE.

10. O6061enne mepsl Jlebera it HeorpaHUUeHHBIX MHOKecTB. Mepa Jlebera-Ctuntbeca. Teo-
pema JleGera o npeacTaBieHUN 000N Mephl B BUIE CYMMBI CIIELIMATIBHBIX MED.

11. U3mepumsbie pynkunu. Paznnunsie oOupe onpeneneHus. Mi3MepuMocTs KOMIO3ULINHU (QyHK-
nuii. Usmepumbie QyHKIMN Ha oTpe3ke, Kputepuid. [Ipumepsl.

12. U3mepuMocTh (yHKINHU, HENPEPHIBHON MOYTH BCIOLY. MI3MepuMOCTh mpesena mnocieaoBa-
TEJIBHOCTH U3MEPUMBIX (DYHKIUH, CXOAALINXCS IOYTH BCIOAY.

13. CBs13b MEXy CXOUMOCTBIO TOYTH BCIOy U o0 Mepe. KonTprnpumep.

14. CymiecTBOBaHUE CXOISAMIEHCS T1.B. MTOJAIMOCIEA0BATEILHOCTH B CXOSIIEHCS 110 MEPE MOCIIe-
JoBaTeNbHOCTH M3MepuMbIX (hyHKIMA. Teopemsr Jlyzuna u Eroposa (6e3 nqokaszarenbcTa).

15. Onpenenennsiii uaTerpan Jlebera. CymectBoBanue uHTerpanga Jlebera oT orpaHMueHHON

M3MEPUMON QYHKIIMH U OT (YYHKIIHH, I KOTOPOU CXOTUTCS PSIJT Z(k + D) f 7'k, k+1]).
k=0

16. Teopemsl b.JIeBu, @aty u Jlebera (0e3 qokazaTenbcTBa). Y CIOBUE HHTETPUPYEMOCTH (PYHK-
man  f(x)=x"" Ha[0,1]gxr €R.

17. Teopema o nonnote npoctpancrea L, [0,1].

18. Teopema o cenapabenbHocTu npocrpancTBa L, [0,]]  (I10THOCTH B HEM HEMPEPHIBHBIX
(hyHKIHIT)

19. JIuneitHple HOPMUPOBAaHHBIEC U OAHAXOBBI TPOCTpaHCTBA. JIMHEHHbIE HenpepbIBHBIE (DYHKITH-
OHAJIBl, UX HOpMa. DKBUBAJIEHTHOCTb HEMIPEPHIBHOCTU U OIPaHUYEHHOCTH.

20. ConpspKeHHOE MPOCTPAHCTBO, €r0 MOJIHOTa U HETPUBUAIBHOCTh. Teopema 0 MpoCcTpaHCTBE,
COIPSDKCHHOM K /[, p > 1.

21. Teopema Xana-banaxa.

22. JInneliHbple OrpaHUUYEHHBIE ONlepaTopsl, X HopMma. KomnakTHelie onepaTopsl. [Ipumepst. He-
KOMITAaKTHOCTb €IUHUYHOTO OllepaTopa B 0ECKOHEUHOMEPHOM 0aHAaXOBOM MPOCTPAHCTBE.

23. Teopema banaxa-IlIteiinraysa.

24. Teopema banaxa 06 o6paTHOM ornepaTtope (0e3 moka3aTenbcTBa). J[0CTaTOUHOCTH OJTHOTO U3
ycnouii KerA=0 wim ImA=L pnnsgobpatumoctu oneparopa A € L(L) B KOHEUHO-
MepHOM npoctpancTBe L . [Ipumepsr HeoOxoauMbIx ornepatopoB A € L(L), A7 KOTOPBIX
BBITIOJTHEHO OAHO U3 ycnoBuit  KerdA#0 wmu  Im A # L.

25. TlpearunsbepToBo mpoctpaHcTBO. HepaBeHcTBO Kommu-ByHSIKOBCKOTO, HOPMUPYEMOCTbD.
['un6epToBO MPOCTPAHCTBO, MPUMEPHI.

26. Teopema 06 opToroHann3anuu cucteMsl. IloaHble u 3aMKHYThIE cucTeMbl. Teopema o cye-
ctBoBannu 3aMKHYThIX OHC ¢ cenapabenbHOM THIIBOEPTOBOM MPOCTPAHCTRBE.
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27.

28.

29.

30.

31.

32.

33.

HepasencrtBo beccens u pasenctso [lapcesais.

DKBUBAJIEHTHOCTb MOJHOTHI U 3aMKHYTOCTH ISl cucteM. MzoMopdHOCTh GeckoHeuHOMEp-
HBIX cenapadeIbHBIX IHIIBOEPTOBBIX MPOCTPAHCTB.

Teopema Pucca-®umepa. CunbHas U ciiadasi CXOIUMOCTh 3JIEMEHTOB B THIILOEPTOBOM U Oa-
HAaXOBOM IMpocTpaHcTBaX. [Ipumep cimabo cxopsmielcs MOCIeI0BATEIbHOCTH, HE CXOJIs-
mieiics cunbHO. CuiibHAs OTPAaHUYCHHOCTH CJIA00 CXOJISIICHCS TTOCTIE0BATEIIbHOCTH.
Croektp oneparopa B 0aHAXOBOM MPOCTPAHCTBE. Pe30IbBEHTHOE MHOKECTBO U €T0 OTKPHI-
TOCTbh (3aMKHYTOCTb criekTpa). HemycTtora cektpa. BepxHsis olieHKa ClIeKTpaibHOTO paiu-
yca HOpMOM omneparopa.

ConpsikeHHbIE OIepaTopbl B THIILOEPTOBOM MPOCTPAHCTBE, UX CylIecTBOBaHUE. Teopema o
Pa3T0KEHUU MPOCTPAHCTBA B IPSIMYIO CYMMY 3aMBIKaHHs 00pasa oneparopa u sjapa Compsi-
#eHHoro. CIeKTp CONMpsHKEHHOTO oIeparopa.

CamoconpsikeHHbIE OTIEPATOPHI, UX CIEKTP. PABEHCTBO CHIEKTPaIbHOTO paguyca HOpME OIle-
paTopa Juisi CaMOCOIIPSI’KEHHOT'O orlepaTopa.

Kputepuii KOMIaKTHOCTH OTepaTropa B TMIL0EPTOBOM MpocTpaHcTBe. KOMIAKTHOCTH orie-
paTopa, CONpsKEHHOTO K KOMITAKTHOMY .

34. AnprepHatuBa @pearoabMa (C HEMOJIHBIM JJOKA3aTeNIbCTBOM). Teopema 0 CIEKTpe KOMIAKT-

HOT'O CaMOCOIIPSDKEHHOTO OIepaTopa.

35. Teopema I'mibbepra.

36. [IpocTpaHCcTBO OCHOBHBIX M 0000IIEHHBIX (QYHKIIUNA. PerysipHbie U CHHTYIIApHBIE 0000IIIeH-
Hble (DyHKIUH, AeicTBUs Haa HUMU. DyHaaMeHTanbHOe pemeHne nuddepeHnanIsHOro onepa-

TOpa U penieHrue HeoaHopoaHoro V.

10. CAMOCTOATEJIBHAS PABOTA OBYYAIOIIIUXCA

dopma o0yuyeHHsI: OUHasl.

Ha3Banue pa3zesioB U TeM Bun camocTosiTe1bHOI padoThI O0be | ®opMa KOHTPOJIA
(npopadomka yueonozo mamepu- M B (nposepka peute-
ana, pewienue 3aoau, peghepam, yacax | Hus 3adau, pege-
00K1a0, KOHMPOIbHAA padoma, pama u op.)
nO020MoOBKa K coaue 3auemad, IK-
3amena u op.)
Paznen 1. Merpudeckue npocTpaHcTsa
Mertpuueckoe npoctpancTBo. [1noTHbIE, OT- [IpopaboTka yuebHOTO MaTepHaia, YCTHBIN OIIpOC
KPBITBIE M 3AMKHYTHIE MHOKECTBA B METpHUE- | MOATOTOBKA K C/Iadye HK3aMeHa
ckoM mpoctpanctBe. CenapabenpHocTh. [Ipu- 0,5
Mep cermapadenbHOTO U He cenapadelbHOTO
IIPOCTPAHCTBA.
ITonHbie MeTpHUYECKHE MPOCTPAHCTBA, IPH- IIpopaboTka yuebHOTO Marepwaia, YCTHBIN OIIpOC
Mepsl. I[TomHoTa nmpoctpanctsa CLp[0,1], IIOArOTOBKA K CJlau€ YK3aMEHa 0,5
p>=1 . JleMMa 0 BJIOXKEHHBIX IIapax.
KomnakTHbie U peiKOMIaKkTHEIE MHOXecTBa | [IpopaboTka ydueOHOro MaTtepuaina, YCTHBIH OTIPOC,
B METPUYECKOM IpocTpaHcTBe. [Ipenkom- IOJI'OTOBKA K C/Ia4ye dK3aMeHa 05 MPOBEPKa perie-
MAKTHOCTh U BIOJHE OTPaHUYEHHOCTb. Teo- ’ HUS 3714
pema Xaycaopda.
KoMnakTHbIE METPUYCCKUE POCTPAHCTBA. IIpopaboTka yueOHOr0 Marepuaia, YCTHBIH OTIPOC,
CBsI3b ¢ IPEKOMITAKTHOCTBIO M 3aMKHYTO- MTOJITOTOBKA K C/1ade dK3aMeHa 0,5 MIPOBEPKa perie-
CTBIO. HUS 327129
Teopema Aprena. IIpopaboTka yuebHOTO MaTepHaia, 0.5 YCTHBIH OTIPOC
MTOJITOTOBKA K C/1adye dK3aMeHa
IIpopaboTka yuebHOTO MaTepHaia, YCTHBIH OTIPOC,
Kpurepwuii npeakoMmakTHocTH B/ po P >1. | moaroroBka K cage SK3aMeHa 0,5 IIPOBEpKa pele-
HUS 327129
[TpuHIMI CKUMAIONTIX O0TOOPAKEHHIM. [TpopaboTka y4eOHOTO MaTepuana, 0,5 YCTHBIH OIpoc,
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PazpemmmocTs JIMHEHHOTO HHTErPaTbHOTO MOATOTOBKA K cade 9K3aMeHa MPOBEpPKa perre-
ypaBHeHus1 BosbTeppa ¢ HeJTMHEHHBIM SIPOM. HUA 3324
Paznen 2. Mepa, uamepumble GyHKITUHU, nHTErpan Jlebera

TTOYKONBIIO MPSIMOYTOIBHUKOB B R? u IIpopaboTka yuebHOTO MaTepHaia, YCTHBIH OTIPOC

O - aJUITHBHAs Mepa Ha 3TOM IOJIyKOJIbLIE. TIOATOTOBKA K C/I21e SK3aMeHa

ITponomkeHne ee Ha KONBIO 3JIEMEHTAPHBIX

MHOecCTB (0e3 TokazarenbcTBa). ismeprumbie 05

no YKopnany u Jlebery muoxecta. Cripa- ’

BEJUIMBOCTH UMIUIMKauu: A  M3Mepumo 1o

XKopnany => A usmepumo o Jlebery. He-

CIpaBeUIMBOCTh 00pAaTHOW MMILIMKAIMH.

Teopema o O - anrebpe u3mepumsix no Jle- | IIpopaGoTka yueOHOro marepuaina, 0,5

6ery MHOXecTB. HenpepsIBHOCTH ¥ MOJTHOTA IOArOTOBKA K C1a4C 3K3aMCHa

Mepbl. I3MeprMOCTh OrpaHNYEHHBIX OTKPHI-

TBIX U 3aMKHYTBIX MHOKeCTB. CyIiecTBoBa-

HHE HEeH3MEPUMbIX MHOXKECTB Ha OTpE3Ke.

O600mmenue mepsl Jlebera st HeorpanndeH- | [IpopaboTka yueOHOro marepuaina, YCTHBIH oIpoc

HBIX MHOXXecTB. Mepa Jlebera-Cruinrbeca. MIOJITOTOBKA K cllade 9K3aMeHa 05

Teopema Jlebera o npecTaBiIeHUH JII000H ’

MepBbI B BUJIE CYMMBI ClIEIMAJIBHBIX MEp.

Wzmepumsble GpyHkimu. Paznnunele obmme ITpopabotka yuebHOro Marepuaia, YCTHBIH orpoc

omnpeneneHus. I3MepuMocTb KOMITO3ULIUH MOJIrOTOBKA K cllade 9K3aMeHa 05

¢dynkimid. MizmMepumble QyHKINH Ha OTPE3Ke, ’

kputepuid. [Ipumepsl.

W3mepumocTth GyHKIINH, HETIpepbIBHOM ouTtH | [IpopaboTka ydeOHOro Martepuana, YCTHBIH OTIPOC

Bciomy. M3mepuMocTh Tpenena IOCIEAOBa- | IMOArOTOBKA K Cade IK3aMeHa

TENBHOCTH M3MEpPUMBIX (DYHKIWMHA, CXO.Is- 0,5

IIAXCS TIOYTH BCIOMY.

CBsI3b MEX/Ty CXOJMMOCTEIO TTouTH Beiogy U | IIpopaboTka yueOHoro marepuana, 05 YCTHBIH OTIPOC

o mepe. Kontpmnpumep. MOJTOTOBKA K caue 9K3aMeHa ’

CymiecTBOBaHHE CXOAsLIecs 1.B. noanocie- | IIpopaboTka yueOHOro marepuaina, YCTHBIH o1poc

JIOBATEIBHOCTH B CXOJISILIEHCS 110 Mepe Io- MOJITOTOBKA K cllade 9K3aMeHa 05

CJIEI0BATEIILHOCTH U3MEPUMBIX (QYHKIHH. ’

Teopems! JIy3una u Eroposa.

Onpenenennsiii uaterpain Jledera. Cye- [Tpopabotka yuebHOro Marepuaia, YCTHBIH 01poc

cTBOBaHMe HHTerpaina Jlebera or orpaHn4eH- | IOJArOTOBKA K C/1ade SK3aMeHa

HOHW M3MepuMOoil QyHKIUH U OT QYHKLUH, JUIS

KOTOPO# CXOIUTCS PST 0,5

o0

D (kD f 7Tk, k +1]).

k=0

Teopewms! b.JIeBu, ®ary u Jlebera (6e3 noka- | IIpopaboTka yueOHOro marepuaina, YCTHBIH o1poc

3aTeNbCTBA). Y CIIOBHE HHTETPUPYEMOCTH MOJIrOTOBKA K cllade 9K3aMeHa 0.5

dynximn f(x)=x"“ Ha [0,1]¢x € R.

Teopema 0 MOJHOTE MPOCTPAHCTBA Ll [0,1]. [IpopaboTka yuebHOTO Marepwaia, YCTHBIH OTIPOC
MOATOTOBKA K cade 9K3aMeHa

Teopema o cenapabGenbHOCTH NPOCTPAHCTBA

L,[0,]]  (nmotHOCT B HEM HeNpepbIBHBIX 0.5

¢byHKUIH).

Paznen 3. JIuneliHple HOPMUPOBAHHBIE IPOCTpaHCTBA. JInHEHHbIC HEMpephIBHBIE ()YHKIIMOHAIIBI M ONIEPATOPHI
JIuHeliHBIE HOPMUPOBAHHBIE I OAHAXOBBI ITpopaboTtka y4ebHOrO Marepuaia, YCTHBIH O1poc
npocTpaHcTBa. JINHEHHBIC HETIPEPBIBHbIC MOATOTOBKA K cade 9K3aMeHa 05
(YHKIMOHAJBI, IX HOpMa. DKBUBAJICHTHOCTh ’

HENpEepbIBHOCTU M OIPAaHUYEHHOCTH.

®opmMma
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ComnpsbKeHHOE TPOCTPAHCTBO, €ro MOJHOTA U
HETPHUBHAIILHOCTh. TeopeMa O HpOCTpaHCTBE,

IIpopaboTka yuebHOTO MarepHaia,
MOJICOTOBKA K Ccllaue SK3aMeHa

YCTHBIH OIpoC,
MPOBEPKa perre-

conpsokenomk [, p > 1. 0,5 | mus 3amau
Teopema Xana-banaxa. ITpopaboTtka yueOHOro Marepuaia, 05 YCTHBIH 01poc
NIOJITOTOBKA K c/lade 9K3aMeHa ’
JIuneliHbIe OrpaHUYCHHBIC OTIEPATOPEI, UX ITpopaboTtka yueOHOro Marepuaia, YCTHBIH orpoc
HopMa. KomnaktHeie oneparopsl. [IpuMepsl. | MOArOTOBKA K CIavye dK3aMeHa
HexoMIakTHOCTh eIMHUYHOTO OllepaTopa B 0,5
OecKOHEeYHOMEPHOM 0aHaXOBOM MPOCTpPaH-
CTBE.
Teopema banaxa-IlItelinraysa. IIpopaboTka yuebHOTO Martepwaia, YCTHBIH OIIpoC,
MOJITOTOBKA K C/1ade dK3aMeHa 0,5 MPOBEPKa perie-
HUS 337129
Teopema banaxa 06 oOpaTHOM omepaTope IIpopaboTka yuebHOTO Marepwaia, YCTHBIH OTIPOC,
(6e3 mokazarenbcTBa). JlOCTATOYHOCTD OJ1- MTOJITOTOBKA K cllave dK3aMeHa MpOBEpKa perie-
noro u3 ycnosuii KerA=0 wumm HuA 337124
ImA=L nnaobpatumocTu oneparopa
A € L(L) B xoneunoMepHOM HpocTpaH- 0,5
ctBe L . [IpuMepsl HEOOXOIUMBIX OIepaTo-
pos A € L(L), nnst KOTOPBIX BHIMOTHEHO
omuo u3 ycnosuit  KerA #0 umn
ImA =L
Paznen 4. Ilpenrunn0epTOBBI M THILOEPTOBBI MPOCTPAHCTBA
[IpenrunpbepToBo MpocTpaHcTBO. HepapeH- IIpopaboTka ydebHOTO MaTepHaia, YCTHBIH OTIPOC
cTB0 Komn-byHsIKOBCKOT0, HOpMUPYEMOCTh. | IOArOTOBKA K CAAU€ IK3aMEHa 0,5
['uap0epTOBO IPOCTPAHCTBO, TPHUMEPHL.
Teopema 06 OpTOTOHATU3AIIUN CUCTEMBI. IIpopaboTka yuebHOTO MaTepHaia, YCTHBIH OTIPOC
[TomHBIe M 3aMKHYTBIE CUCTEMEBL. TeopeMa o MTOJITOTOBKA K C/1ade dK3aMeHa 05
cymectBoBaHnr 3aMKHYTEIX OHC ¢ cemapa- ’
0ebHOM THIIbOEPTOBOM IPOCTPAHCTBE.
HepagsenctBo beccens n pasenctso [lapce- [TpopaboTtka yuebHOro Marepuaia, YCTHBIH o1poc,
BaJIsL. MOJITOTOBKA K cllaue 9K3aMeHa 0,5 IpoBepKa pelrie-
HUS 3a]1a4
DKBHUBAJIICHTHOCTh TOJHOTHI ¥ 3aMKHYTOCTH [TpopaboTtka yuebHOro Marepuaia, YCTHBIH o1poc,
Juts cucteM. MzoMop¢dHOCTE OeCKOHEYHOMEpP- | HMOATOTOBKA K Cade IK3aMeHa 05 IpoBEpKa pelire-
HBIX cenapadebHBIX THILOEPTOBBIX MPO- ’ HUS 3a]1a4
CTpPAHCTB.
Teopema Pucca-®umepa. CunpHas u cnabast | [IpopaboTka ydeOHoro marepuana, YCTHBIH OTIPOC
CXOAMMOCTB 3JIEMEHTOB B THILOEPTOBOM U MTOJITOTOBKA K C/1ade dK3aMeHa
0aHaxoBOM IMpocTpancTBax. [Ipumep crmado 05
b

CXOIAIIEHCS MTOCIEI0BATENHLHOCTH, HE CXOIs-
mieiicst cumbHO. CHITbHAST OTPaHUICHHOCTh
¢J1a00 CXOSIIENCS TTOCIEN0BATEILHOCTH.

Paznen 5. Cuektp u pe3osbBeHTa oneparopa. ConpsiKeHHbIe U CaMOCOMPSHKEHHbIE OIepaTopsbl

CriekTp omnepaTopa B 6aHaXOBOM MPOCTPaH-
ctBe. Pe30JIbBEHTHOE MHOKECTBO U €r0 OT-
KPBITOCTH (3aMKHYTOCTB CIieKTpa). Hemy-
CTOTa CIIEKTpa. BepXHsis OlIEHKa CIIeKTpalib-
HOTO paJiuyca HOpMO#i oreparopa.

IIpopaboTka yuebHOTO MaTepwaia,
IOJITOTOBKA K C/Ia4e dK3aMeHa

0,5

YCTHBIN OIIpOC

ComnpsbKeHHBIE OTIEPATOPHI B THIEOEPTOBOM
MPOCTPAHCTBE, UX CylecTBoBanue. Teopema
0 Pa3IokKEHUH POCTPAHCTRA B TPSMYIO
CyMMY 3aMbIKaHus 00pasa oneparopa u spa
compsikeHHOro. CHeKTp COnpsKEHHOTo Orie-
paropa.

ITpopaboTtka y4uebHOro Marepuaia,
MOJIrOTOBKA K claye 9K3aMeHa

0,5

YCTHBIH 01poc

®opmMma
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CaMoCompsHKEHHbIE ONePaTOPhI, UX CHEKTP.
PaBeHCTBO CIIEKTPAILHOTO pajiyca HopMe

IIpopaboTka yuebHOTO Marepwaia,
MOJICOTOBKA K Ccllaue SK3aMeHa

YCTHBIH OIpoC,
MPOBEPKa perre-

omeparopa Ui CaMOCOIIPSDKEHHOTO OoIepa- 0.5 HUS 327129

TOpA.

Kpurepwuii kommakTHOCTH omiepaTopa B Twib- | IIpopaboTka ydeOHOro Martepuana, YCTHBIH OIpoC,
6epToBOM mpocTpaHcTBe. KOMIAKTHOCTE Ofe- | MOATOTOBKA K cade 3K3aMeHa 0,5 MIPOBEpKa perie-
paropa, COnpsHKEHHOT0 K KOMITAKTHOMY . HUS 327129
AnprepHaruBa @penronsma (¢ HenoJIHbIM 10- | [IpopaboTka yueOHOro marepuaina, YCTHBIH o1poc
Ka3aTenbCcTBOM). Teopema o cekTpe KoM- MOJrOTOBKA K C/ladye HK3aMeHa 0,5

MAaKTHOTO CAMOCOMNPSKEHHOTO OIeparopa.

Teopema 'mibbepra. 0,5 YCTHBIH ompoc

Paznen 6. O0001mEHHBIC DYHKIUU

ITpoctpaHcTBO OCHOBHBIX M 0000mIeHHBIX | [IpopaboTka yueOHOro marepuaina, YCTHBIH 011poc,
¢byHKIMA. PerynspHslie n CHHTYJIsIpHBIE 0000- | ITOJATrOTOBKA K cllaue 9K3aMeHa 05 MpOBEpKa pelie-
IICHHBIC (PYHKIIWH, ICHCTBUS HAJl HUIMU. ’ HUS 327124
®dyHameHTaIbHOE peleHne tuddepeHm- [TpopaboTtka y4uebHOro Marepuaia, YCTHBIH 01IpoCc,
AJBHOTO OTIepaTopa M PemIeHne HEOAHOPOI- MIOJITOTOBKA K C/1ade dK3aMeHa 0,5 TIPOBEpKa perie-
Horo J1V. HUS 3a1a4
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11. YYEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHHE JINC-
HUITIJIMHBI

a) CnucoK peKoMeHyeMoii TuTepaTypbl

OCHOBHAs

1. Kommoropos, Auapeit Hukonaesuy. DneMeHTsl Teopun GyHKIUN U QyHKIIN-
OHAJILHOTO aHaJin3a : YYeOHHUK JJIsl MaTeM. criell. yH-ToB / KoiMoropoB Anapeit
Huxkonaesuu, C. B. ®omuH. - 6-¢ uza., ucop. - Mocksa : Hayka, 1989.

2. Tpenorun B.A., ®yHkiuonansHbiii aHanu3 : Y4ueoHuk. / Tpenorun B.A. - 3-¢
u3a., uctp. - M. : ©USMATIINUT, 2002. - 488 c. - ISBN 5-9221-0272-9 - Tekcr :
anektpoHHbll // ObC "KoncynbTanT ctyaenta" : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN5922102729.html

3. JleGenes B.W., ®yHKIMOHAIBHBINA aHAJIN3 U BEIYUCIUTEIbHAS MaTEMaTHKa :
VY4eb. mocodue. / Jlebenes B.U. - 4-e uzn., nepepad. u xom. - M. : DU3MAT-
JINT, 2005. - 296 c. - ISBN 5-9221-0092-0 - Tekcr : anextponnsiii // 9bC "KoH-
CyJIbTaHT cTyaeHTa" : [cailt]. - URL :
http://www.studentlibrary.ru/book/ISBN5922100920.html

AOIMOJTHUTC/IbHAA

1. Jrocrepuuk, JIazapes Aponosuu. KpaTkuit Kypc GyHKIIMOHATEHOTO aHATHN3a !
yue0. mocooue st By30B / JlroctepHuk Jlazaps Aponosud, B. NI. CoGones. - 2-¢
u3., crep. - Cankr-IlerepOypr : Jlanb, 2009

2. Pesuna C.B., ®yHKIIMOHAIBHBIN aHAIU3 B IPUMEpaAX U 3ajlauax : yueOHoe
noco6ue / Pepuna C.B., Cazonos JI.U. - PoctoB u//] : U3a-Bo FODY, 2009. - 120
c. - ISBN 978-5-9275-0683-5 - Tekcr : anekrponnslii // ObC "KoHCynpTaHT cTy-
nenta" : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927506835.html

3. bornanos, A. 1O. Jlekuuu no pyHKIMOHAIBHOMY aHAJIU3Y : yuel. mocodue /
A. 1O. bornanos. - Yaesaosck : Yal'V, 2003. — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/984

yueOHO-MeToan4ecKast

a. bormanos, Anmpeit IOpbeBnu. MeTonbl (PyHKIIMOHANIBHOTO aHAlM3a B

BBIUHCIUTENHbHON MaTeMaTHKe : yuel.-metoa. mocodue. Y. 1 : / borganos

Anppeit FOpbeBuu ; Yial'V, ®DMUT. - Vieauoscek : Yal'y, 2012. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/231

b. boraganos, Annpeit FOpreBud. Metoabl QpyHKIMOHAIBHOTO aHaIN3a B

BBIUMCIUTENBLHON MaTeMaTHKE : yueb.-meroa. nocodue. Y. 2 : / borganos

Anppeint FOpbesuu ; Yal'V, ®DMulT. - YiabsiHosek : Yal'V, 2015. — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/242

2. borpmanos, Anzapeit FOpbeBuu. 3aiaun U ynpakHeHUs 10 (PYHKIHOHAIBHOMY

aHanu3zy : yue0.-mMeto1. mocodue / bornanoB Anapeit FOpreBud. - YIIbSHOBCK :
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yal'Vy, 2008. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/985

3. HOpseBa O. [I. MeTtoanueckue yka3zaHus Il CAMOCTOATEIbHON PabOThI 1O AUCITUTIITMHE
«DyHKIMOHANBHBIN aHamu3» s cnenuanbHocteit 10.05.01 «Kommnbrotepras 6e3omac-
HocTh» 1 10.05.03 «MHbOopManmonHast 6€30MacHOCTh aBTOMAaTU3UPOBAaHHBIX cucteM» / O.
. FOpbeBa; Ynl'VY, ®@ak. MaTeMaTUKu, HHQOPM. U aBUAIl. TEXHOJIOTHH. - YIIbSHOBCK :

Yal'V, 2019. - 3arn. ¢ skpana; HeomyOmkoBaHHBIN pecypc. - DIEKTPOH. TEKCTOBbIE aaH. (1
¢aiin : 620 KB). - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/8168

CoriacoBaHo:
Benymmuii cnermmanuct Hb Vial'V / Tepexuna JILA. / ﬂ’/‘/ _/_04.05.2022 /
JIOJDKHOCTB COTPYAHMKA HAyIHOW OMOJIMOTEKH dUO HOJIIUCH narta
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0) [IporpammHoe o0ecnieueHne

- ontepartmonHas cpena OC Windows/ Anst PaGouas cranmus 8;

- Microsoft Office / MoiitO¢duc CtanmapTHBIN.

B) I[Ipodeccuonasibubie 0a3bl JAHHBIX, HHPOPMANUOHHO-CIIPABOYHbIE CHCTEMBI

1. D/1eKTPOHHO-0UO0JINOTEYHbIE CUCTEMBbI:

1.1. udposoii o6pazoBaTenbHbIi pecypc [IPRsmart : anekTponH0-O0nbIMOTEUHAS cCHICTEMa

caiir / OOO Kowmnanus «Ai Ilm Ap Memgua». - Caparos, [2022]. — URL:
http://www.iprbookshop.ru. — Pexxum moctyma: mjis 3aperucTpup. moiab3oBaresieii. - TeKcT : aek-
TPOHHBIN.

1.2. O6pasoarensras miargopma FOPAUT : oGpasoBaTenbHBIH pecype, dIEKTPOHHAS
6ubamorexa : caiit / OO0 DnekTponHoe m3gatenbetBo OPAWT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pesxum goctyma: muist 3aperucTpup. mojab30Baresiell. - TeKCT : 2IeKTPOHHBIH.

1.3. baza nanHbIX «2OnekTpoHHas Oubnuoteka Trexaunueckoro BY3a (3bC «KoncynbTant
CTYJIEHTa») : DJIEKTPOHHO-OMOMMoTeuHas cuctema : cailt / OOO Iloaurtexpecypc. — Mocksa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum goctymna: ass 3aperucTpup.
nosib3oBaTeen. — TeKCT : 3JIEeKTPOHHBIM.

1.4. KoHcynbTaHT Bpada. DIEKTPOHHAS MEIUIIMHCKAst OMOIMOTeKa : 6a3a TaHHBIX : CAWT /
OOO Beicuias mkojia OpraHu3aly v yIpaBJIeHUs 3IpaBoOXpaHeHHeM-KOMIUIEKCHBIA METUIIMH-
ckuii koHcanTHHT. — MockBa, [2022]. — URL: https://www.rosmedlib.ru. — Pexxum nocryna: ans
3aperucTpup. nojap3oBatTenaei. — TEKCT : IEeKTPOHHBIM.

1.5. bonpiias MegUIIMHCKas OMOINOTEKA : DIEKTPOHHO-OMOIMOTEUHAs! CUCTEMA : CalT /
00O bykan. — Tomck, [2022]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum gocrtyna:
JUISL 3aPETUCTPHUP. TOJIb30BaTeNIel. — TEeKCT : 3JIEKTPOHHBIM.

1.6. OBC Jlansb : anekTponHO-O0ubOIMoTeuHas cuctema : cait / OOO DBC Jlanb. — CaHKT-
[TerepOypr, [2022]. — URL: https://e.lanbook.com. — Pesxum gocTyma: asis 3aperucTpup. mojiab30-
Baresiel. — TeKCT : AIEeKTPOHHBIN.

1.7. OBC Znanium.com : 3J1eKTpOHHO-OnOIMOTEUHas cucrema : caidt / OOO 3HaHuyMm. -
Mocksa, [2022]. - URL: http://znanium.com . — Pexxum goctyna : j1st 3aperucTpup. mojab30BaTe-
nel. - TeKCT : DJIeKTPOHHBIN.

1.8. Clinical Collection : nHayuno-undopmarmonnas 6aza gaaasix EBSCO // EBSCOhost
: [mopran]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3el-
1191-414b-8763-e9782819f7e1%40sessionmgr102 . — Pesxum qocTyma : sl aBTOPHU3. MOJIb30Ba-
Tenel. — TeKCT : DJIEKTPOHHBIMN.

1.9. baza nannbix «Pycckuii Kak MHOCTpaHHBINY : JIEKTPOHHO-00Pa30BaTEIBHBIN PeCypC
JUISt ’HOCTPaHHBIX cTyeHTOB : caiiT / OO0 Kommnanus «Aii [Iu Ap Menuay. — Capatos, [2022].
— URL: https://ros-edu.ru. — Pexxum moctyna: st 3aperucTpup. mojab3oBareneid. — TeKCT : dJek-
TPOHHBIN.

2. KoncyabsTantIliaroc [DrnekTpoHHBIN pecypc]: cripaBodHas mpaBoBas cuctema. /000
«Koncynbrant ITnrocy - DnekTpoH. naH. - Mocksa : Koncynsrantllmoc, [2022].

3. ba3pl JaHHBIX NEPUOTUYECKUX U3TAHUIN:

3.1. ba3a nannbIx nepuonnyeckux m3ganuii EastView : snextponHbie )ypHa6l / OO0
NBUC. - Mockaa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum noctyna :
JUISL aBTOPHU3. TIOJIb30BATENE. — TEKCT : 3JIEKTPOHHBIN.

3.2. eLIBRARY.RU: nayunas snextponHas oubnuoreka : caiit / OOO Hayunas Diek-
TpoHHasi bubnmoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxum goctymna : ajis aBTo-
pu3. osb3oBaTeneil. — TeKCT : 3JEeKTPOHHBIN

3.3. DnexrponHas 6ubmmoteka «M3narensckoro noma «I'pedbennukoB» (Grebinnikon) :
anektporHas ouommoreka / OO0 U] I'pedbennukoB. — Mocksa, [2022]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexkxum poctyna : ansi aBTopu3. mojib3oBatenedl. — TekcT :
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JJIEKTPOHHBIN.
4. @enepanbHasi rocyaapcrpeHHasi uHpopmanuoHHass cucreMa «HanumoHanbHas
3J1eKTPOHHAasi OM0JIMOTEKA) : IIeKTpoHHast Oubmroreka : caidt / ®I'BY PI'b. — Mockaa, [2022].

— URL: https://H30.pd. — Pexxum noctyna : s mojas3oBareneid HayqYHo OnOamoTeku. — TeKcT :
AJIEKTPOHHBIN.
5. SMART Imagebase : HayuHo-uHGopMarmonHas 0a3a ganHelx EBSCO // EBSCOhost
[mopran]. — URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-

1a2ff8¢c552a76d8229047223a7d6dc9c&custid=s689574 1. — Pesxum mocTyma : Jij1st aBTOPH3. TTOJTb-
3oBateneil. — 300paxkeHue : AIeKTPOHHBIE.

6. @PenepanbHble HHGOPMALMOHHO-00Pa30BaTe/IbHbIE OPTAJIbI:

6.1. EnnHoe OKHO ocTyna K 00pa3oBaTeIbHBIM pecypeaM : dpeaepanbhbiii mopran . — URL:
http://window.edu.ru/ . — TeKcT : 3JI€KTpPOHHBII.

6.2. Poccuiickoe obpasoBanue : enepanbueiii moprain / yupeautrenb OI'AY «DULTO».
— URL: http://www.edu.ru. — TekcT : 2JIeKTPOHHBIH.

7. O6pa3oBaresibHbIe pecypebl Yal'y:

7.1. DnexTponHas oubnuoreyHas cuctema Yil'y : Mmoaynb «DIeKTpoHHAs OMOIHOTEKa»
ABUC Mera-ITPO / OO0 «Jlara Dkcmpeccy». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum
JIOCTYTIA : JJIS TIOJIb30BaTeNield HayqYHOU OMOMMOTeKH. — TEKCT : AJIeKTPOHHBIH.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIVINHbI:

Ayautopuu AJi IpOBEACHUS JEKLIUN, CEMUHAPCKUX 3aHATUHN, I IPOBEACHMS TEKYIIETO
KOHTPOJISI U TPOMEXXYTOYHOM aTTeCTalUH.

AyIuTOpHH YKOMIUIEKTOBAHBI CIEUATM3UPOBAHHON MeOenblo, yaeOHON TOCKOH. Ayau-
TOPUH AJIS IPOBEACHUS JIEKIMI 000pyJ0BaHbl MyJIbTUMEAUNHHBIM 000PY10BaHUEM IS IPE/ICTaB-
JeHus uHopMmanuu Oonpliol ayauropuu. [loMerneHus A caMOCTOSTENbHONW pabOThl OCHA-
IIEHbl KOMIIBIOTEPHON TEXHUKOM ¢ BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTH «HTepHeT» u obecne-
YEHHEM JIOCTYyIa K DJEKTPOHHOH HMH(OPMAIIMOHHO-00pa30BaTeIbHON cpelie, IEeKTPOHHO-O1O-
JMOTEYHOU CUCTEME.

13. CHEIMAJIBHBIE YCJIOBUA IJIA OBYYAIOIIIUXCSA C OT'PAHUYEH-
HBIMU BO3MOKHOCTAMMU 310POBbsA

B ciiydae HeoOX0AMMOCTH, O0YYAIOIIUMCS U3 YMCIIA JIUI C OTPAHUYEHHBIMU BO3MOXKHO-
CTSIMH 3J10pOBb4 (110 3asBJIIEHHIO0 00YYaIOLIErocs) MOTYT MpelaraTbCsl OTHUA U3 CIeIyIONINX Ba-
PHAHTOB BOCTIPUATHS HH()OPMAITUH C yUYETOM WX MHIUBUAYAIBHBIX ICUXO(PHU3NUIECKUX 0COOEHHO-
CTeH:

— JUIS JIAL C HAPYUICHUSIMH 3pPEHUs: B IEUaTHON pOopMe yBETUUYEHHBIM IPUPTOM; B hopme
3JIEKTPOHHOTO TIOKYMEHTa; B (hopme ayauodaiina (mepeBoj; yueOHbIX MaTEpHaIOB B ayanodop-
MaT); B Mme4aTHoi ¢opMe Ha si3bIKe bpaiins; WHANBUAYAIbHBIE KOHCYIBTALUN C TPUBICYCHUEM
TU(dI0CYpIONIEPEBOAUNKA; MHANBUAYATbHBIC 3aJaHUs] U KOHCYJIbTAIUH;

— JUIS JIUI] ¢ HApYIIEHUSMH CIIyXa: B Ie4aTHOH Gopme; B popme 3IeKTPOHHOTO JOKYMEHTA;
BUJIEOMATEpHAJIbl C CyOTUTPAMU; WHAWBUIYAIbHbBIE KOHCYJIBTALUHU C MIPUBJICYICHUEM CypOTIEpeE-
BO/IYMKA; NHIUBUAYaIbHbIE 3aJaHHs U KOHCYJIbTAIUH;

— IS JTUI] C HAapyIIEHHEM OTIOPHO-JBUTATENILHOTO anmapara: B (popMe JIEKTPOHHOTO JJOKY-

MEHTa, UHIUBUAYalIbHbIC 3aaHHs U KOHCYJIbTAIHS.

B cnyyae HeoOXOIMMOCTH HCHOJB30BAHUS B y4eOHOM TMpOILECCe YaCTUUHO/MCKIIIOYH-
TEJHLHO JIMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHM, opranu3amus padorsl [1T1C ¢ oOyuaro-
mumucs ¢ OB3 u uHBanuaaMu npeaycMaTpuBaeTcs B SJIEKTPOHHOM MH(OpMAIIMOHHO-00pa3oBa-
TEJIbHOU CpeJie C YUETOM MX MHAMBUAYAIbHBIX MCUX0(QU3NUECKUX OCOOCHHOCTEMH.

-
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Hpnnoxenne 1
0) lporpammuoe obecneuenne: MoitOduc Cranmaptaerii, AnpT Pabouas cranmms 8.
8) Ilpogheccuonanvrvle 6azvl OAHHBIX, UHDOPMAYUOHHO-CHPABOUHBLE CUCTIEMDL
1. D1eKTPOHHO-0HUOJIMOTEYHbIE CUCTEMBI:
1.1. Lludposoii oOpazoBatenbHblii pecypc [PRsmart : anexTpoHHO-0MOIMOTeUHast CUCTEMa : CaiT /
00O Komnanus «Aii [Iu Ap Meauay. - Capatos, [2023]. — URL: http://www.iprbookshop.ru. —
Pexxum mocTyna: Jyisi 3aperucTpup. Nojb30oBaTeNe. - TeKCT : 2JIEKTPOHHBIH.
1.2. O6pasoBatensHas miathopma FOPANT : 06pasoBaTeNbHbIil pecype, SeKTPOHHAs GHOIMOTEKa
caittr / OO0 Dnexrponnoe u3natenbetBo «IOPANTY. — Mocksa, [2023]. - URL: https://urait.ru. —
Pexxum goctyna: anist 3aperucTpup. Mojap30BaTene. - TEKCT : 3eKTPOHHBIMN.
1.3. baza nanubIx «OnekTpoHHas oudmmoTeka Texanaeckoro BY3a (OBC «KoucynbTaHT cTyneHTay)
: AIEKTPOHHO-OnOmMoTeuHas cucrema : caiit / OO0 «Ilomurexpecype». — Mocksa, [2023]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum poctyna: s 3aperucTpup. MoJb30BaTeIICH. —
TekcT : 2JeKTPOHHBIN.
1.4. KoncynbTanT Bpaya. DIeKTpOHHAs MeAMLIMHCKas Onbanoreka : 6a3a naHubix : caidt / OO0
«BpIcmIas 1IKoJla OpraHU3alyy U yIPaBIeHUs 31paBooXpaHeHneM-KoMIIeKCHbIN MeUIUHCKHIA
KoHcanTUHT». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum goctyna: ajs
3apETUCTPUP. MOJTB30BaTENEN. — TEKCT : IIEKTPOHHBIMN.
1.5. Bonpuras MmeaumHCKast OMOIMOTEKA : AIEKTPOHHO-O0MOIIMoTeyHas cucremMa : caiit / OO0
«bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyma: as
3apETUCTPUP. MOJIb30BaTENEN. — TEKCT : IIEKTPOHHBIMN.
1.6. OBC Jlansb : anekTpoHHO-O0MOIMoTeuHas cucreMa : caiit / OO0 DBC «Jlanby. — CaHKT-
[TerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum noctyna: ajs 3aperucTpup.
nosib3oBaTeneil. — TeKCT : 3eKTPOHHBIM.
1.7. 9bC Znanium.com : 3JeKTpOHHO-01OIMOTeuHas cuctema : cailt / OO0 «3nannmym». - Mockaa,
[2023]. - URL: http://znanium.com . — Pexxum goctymna : i 3aperucTpup. nonb3osareneil. - Teker :
3JIEKTPOHHBIN,
2. Koncyasrantlliaroc [DnexkTpoHHBIN pecypc]: cipaBodHas npaBosas cuctema. / OO0
«Koncynperant [Imoc» - DnextpoH. aad. - Mocksa : Koncynsrantlmroc, [2023].
3. ba3bl JaHHBIX IEPHOUYECKUX U3TaAHMIA:
3.1. eLIBRARY.RU: nayunas snextponHas oudimoreka : caidt / OOO «Hay4nas DnexkTpoHHas
bubmmotekay. — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum mocTyma : 1j1s aBTopus.
Moab30BaTeNeN. — TeKCT : 3IEKTPOHHBIN
3.2. Dnektponnas 6ubanoreka «M3mgarensckoro noma «I'pedennukoBy (Grebinnikon) : anekTpoHHAs
o6ubamnorexa / OO0 U] «I'pebennnkon». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexwum moctyna : 1uist aBTOpuU3. MoJib30BaTeNne. — TeKcT :
SNIEKTPOHHBIN,
4. ®enepanabHasi rocyaapcTBeHHasi nHpopManuoHHnas cucrema «HanmonaabHasi 3J1eKTpOHHAsA
0uGamoTeKay : dIIeKTpoHHas oubnmoteka : caiit / ®I'BY PI'B. — Mocksa, [2023]. — URL:
https://H30.pd. — Pexxum gocTtyma : ajis mojab3oBaTesiell HayqIHoi OuOmmoTeku. — TekcCT :
3NIEKTPOHHBIN.
5. Poccwuiickoe oOpa3oBanue : ¢peaepanbubiii moptan / yupeaureiab PIAY «OUITO». — URL:
http://www.edu.ru. — TekcT : 3JEeKTPOHHBIH.
6. DaexTpoHHas Oubamoreynas cucrema Yal'y : mogyns «OnekrtpoHHas 6ubinorexka» ABUC
Mera-ITPO / OO0 «/lata Dxcnpeccy. — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum noctynaasns
noJjb30Bareneil HayuHoi OubinoTeku. — TeKCT : 3eKTPOHHBIH.
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MpunoxkeHue 2
6) NporpammHoe o6ecneyeHmne: MonOduc CtaHaapTHbIN, AnbT Paboyasa ctaHuma 8.
8) [Ipogheccuonanvhvie bazvl OGHHBIX, UHDOPMAYUOHHO-CNPABOYHBLE CUCTHIEMbL

1. D1eKTPOHHO-0UO0JINOTEYHbIE CHCTEMBbI:
1.1. Ludposoii o6pazoBaTenbHbIi pecypc IPRsmart : snekTponHo-0nbIMoTeUHAS cCHICTEMa

cair / OOO Kowmnanus «Ai Ilm Ap Mengua». - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum moctyma: nmjsi 3aperucTpup. mojib3oBarenieid. - TeKcCT :
AJIEKTPOHHBIN.

1.2. O6pasoarenshas miargopma FOPAUT : oGpasoBaTelnbHbI pecype, dIEKTPOHHAS
oubmuoreka : caiit / OO0 DneKTpoHHOE M3JATEIHCTBO FOPAMT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pesxum goctymna: yist 3aperucTpup. mojab30Bareie. - TeKCT : 2IeKTPOHHBIH.

1.3. ba3za manubIx «OnekTpoHHas 6ubnuoreka rexundeckoro BY3a (OBC «KoncynbTant
CTYJIEHTa») : JJIEKTPOHHO-OMOMMoTeuHas cuctema : cailt / OOO Ilonutexpecypc. — MockBa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum nocrymna: st 3aperucTpup.
nosib3oBaTenen. — TeKCT : 3IEeKTPOHHBIM.

1.4. KoHcynbTaHT Bpada. DIEKTPOHHAS MEIUIIMHCKAst OMOIMOTeKa : 6a3a TaHHBIX : CAWT /
OOO Beicmiasg MmKoia OpraHU3alMd M YIOPaBJICHUSA 3ApaBOOXpaHeHHEM-KOoMIIEeKCHBIN
MEAWIMHCKUI KoHcanTuHr. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : 3JIEKTPOHHBIN.

1.5. Bonpmast MeauuuHCKas OMONIMOTEKA : NEKTPOHHO-OMOINOTEYHAs CUCTEMA : CalT /
00O bykan. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum gocrymna:
JUISL 3aPETUCTPHUP. IOJIb30BaTeNIeh. — TEeKCT : 3JIEKTPOHHBIM.

1.6. OBC Jlansb : anekTponHO-O0ubIMoTeuHas cuctema : cait / OOO DBC Jlanp. — CaHKT-
[TerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum noctyma: mjis 3aperucTpup.
nosib3oBaTenen. — TeKCT : 3JIEKTPOHHBIM.

1.7. O3BC Znanium.com : 3JeKTpPOHHO-OMOIMOTeUHas cucreMa : cait / OOO 3HaHuyM. -
Mocksa, [2024]. - URL: http://znanium.com . — Pexum ngocTyma : Il 3aperucTpHp.
[I0JIB30BAaTENEH. - TEKCT : JJIEKTPOHHBIN.

2. KoncyastantIlinoc [DnekTpoHHBIN pecypc]: cipaBouHas mpaBoBas cuctema. / OO0
«Koncynprant ITnrocy - DnekTpon. naH. - Mocksa : Koncynsrantllnoc, [2024].

3. ba3bl nanHbIX nepuoanyveckux uzaanuii: eLIBRARY.RU: HayuyHast snexkTpoHHas
o6ubmuoteka : caiitr / OOO «Hayunas Dnexktponnas bubmuoreka». — Mocksa, [2024]. — URL:
http://elibrary.ru. — Pexxum qoctyrma : Juist aBTOpHU3. MOJIb30BaTeneid. — TeKCT : 3JIeKTPOHHBIN

4. ®enepanbHasi rocyaapcrBeHHass mHpopmanuoHHasi cucreMa «HanuonaabHas
JIEKTPOHHAasi 0M0JIMOTEKa) : dIeKTpoHHAs oubmmoTeka : caiit / ®I'BY PI'b. — Mocksa, [2024].
— URL: https://H36.pd. — Pexxum goctyna : s nmoiap3oBaresei HaydHoi O0MOanoTeku. — Tekcr :
3JIEKTPOHHBIMN.

5. Poccuiickoe o0pa3oBanue : ¢penepanbHbiil nopran / yupeaurenb GIAY «DULTO». —
URL: http://www.edu.ru. — TekcT : 37€KTPOHHBIMA.

6. DnexkTponHas OubdMoTeyHas cucrema Yal'V : Moaynb «OJeKTpOHHAS

ouommorexkay ABMC Mera-ITPO / OOO «Jlata Okcnpecc». — URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum noctyna : s mosibp3oBareneil HayqHOW OMOIHMOTeKH. —
TeKCT : AIEKTPOHHBIN.
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