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IHosicuuTennLHAA 3aIHCKA

OO0beM aucuuIUIMHBL 4 3. €.
1. Pe3yabTarbl 00y4YeHHS] MO JAMCUMILUIMHE (MOIYJIIO), COOTHECEHHBIE C WHIUKATOpPaMHU
JOCTH>KEHUS! KOMIIETCHIIMH, YCTaHOBJICHHBIMH 00pa30BaTeIbHOM MPOrpaMMoit

Komnerenuun Nuaukaropsl Pe3yabTarnl 00yyeHus

AOCTHKEHU S N0 AUCHUIIHHE (MOAYJII0)
KOMIIeTeHIUI

YK-8 NJI-1YK-8 3HaTh:

CrniocoGeH co3iaBath Pa3pabarbiBaeT MHCTPYKIIMH | CIOCOOBI OpraHu3aluu 0e30MacHbIX

Y TIOJITICPKUBATH 0€30IMMacCHOCTH MIPH pabot

B [TIOBCE/IHEBHOM JKU3HU SKCIUTyaTallH M0 TEXHUYECKOH dKCILTyaTaluu

1 B Ipo(heCCUOHATLHOM poOJIeMaTHYHBIX CPEJICTB 3aBE/I0BAHUS

JeATEILHOCTH O€30MacHbIe
YCII0BUA KUBHCACATCIIbBHOCTHU
JUISL COXPAHEHHUS TIPUPOTHOM
cpenbl, o0ecreueHUs
YCTOWYHUBOTO Pa3BUTHSI
oO1ecTBa,

B TOM YHCJIE TIPH yTPo3e

1 BOBHHUKHOBCHUU
YPE3BBIYANHBIX CHUTYAIUH

1 BOCHHBIX KOH(i)JII/IKTOB.

TEXHUUYECKUX CPEICTB,
arpecCMBHOM OKpYKarouen
Cpensl

1 TCXHOI'CHHBIX CHTyaHHﬁ.

N/1-2YK-8

[Tporuo3upyer nocneacTBHs
BO3MOKHOI'O TEXHOI€HHOI'O
BO3JICHUCTBUSA

Ha TEXHUYECKHE CPE/ICTBA
3aBEeJOBAaHUA.

H MIPOTHO3UPOBAHUE BO3ZMOMKHBIX
Yrpo3.

YMmeTh.

MIPOU3BOAUTH OLUCHKY BO3JICHCTBHUS
TEXHOTCHHBIX

1 HEOJIAronpHsTHEIX (HaKTOPOB

Ha 4YeJI0BeKa, TeXHUYECKUE
CPEACTBA M OKPYKAOLIYIO CpEy.
Baagern:

NpUEMaMH CO30aHUS

1 oOecrnieueHus 0e30IMacHbIX
YCJIOBHUU JIESITENBHOCTHU IIEPCOHANA
Y KCIUTYyaTalluy TEXHUYECKUX
CpEJZICTB.

OIIK-1

Crioco0€eH HCIIOJIB30BaTh
OCHOBHBIE 3aKOHBI
MaTeMaTUKU, €AUHHILIBI
HU3MepeHus,
(dyHIaMEHTAIbHBIE IPUHITUTIBI
U TEOPETHUYECKHE OCHOBBI
(bU3UKH, TEOPETUUECKON
MEXaHHUKH.

NA-10I1K-1

Benér nnanoBoe uzMepeHue
OCHOBHBIX JIEKTPUYECKUX
[IapaMeTpoB CPENICTB
3aBeJI0OBaHM

Y DJIEKTPOMArHUTHON
00CTaHOBKH.

N-20I1K-1
PaccuuteiBaeT ypoBHU
IIOMEXOBOT'0 BO3/IEHCTBUSA
OT 0OHAPYKUBAEMBIX

3HaTh:

byHIaMEHTAIbHBIC TPUHITUTIBI
U TEOPETUUYECKHE OCHOBBI (PU3UKU
Y TEOPETUYECKON MEXaHUKHU
MIPH SKCIUTyaTalluK CPEJCTB
3aBEJOBaHUS U OIICHKE yTPO3.
YMeTs:

MIPOBOJIUTH HEOOXOUMBIE
U3MEpPEHHS 00CITYKUBAEMbIX
TEXHUYECKUX CPEJICTB

U TIapaMeTpPOB CPEIbL.
Baaners:

HMCTOYHHKOB. puéMaMu MPOBEACHUS U3MEPEHUI
Y OLIEHKH PE3YJIbTaTOB.
OIIK-2 NJI-10I1K-2 3HaTh:
CrnocoGeH npuMeHsATh OcHOBBI | [IprMeHsieT HopMaTHUBHO- OCHOBHbIE PYKOBOJISIIINE
POCCUICKOTO TEXHUYECKYI0 0azy JIOKYMEHTHI B chepe
U MEXJIYHAPOJIHOTO IIPU SKCILTyaTalluyu CPEACTB | IPO(EeCCUOHATEHOU e TENbHOCTH.
3aKOHOJAATEIbCTBA 3aBEJI0OBaHUS. Ymern:
B Npo¢eCCHOHATHHOU NJI-20I1K-2 nons3oBatbest 'OCTamu
JESTENIBHOCTH Hcnonb3yeT 0CHOBBI 1 HOPMATHUBHO-TEXHUYECKUMH
POCCHUICKOTO JIOKYMEHTaMU.
Y MEXKYHApOIHOTO Baaners:
3aKOHOJIaTEIbCTBA npuéMaMu OIIEHKH PE3yJIbTaTOB




B IIpeIe/ICHTaX.

IIPELEICHTOB U FOPUAUYECKUX
JIEUCTBUM IIPU UX BO3SHUKHOBECHUH.

OIIK-5

CrniocoOeH pOBOIUTH
HU3MEpEHUs U
HHCTPYMEHTAJIbHBIH KOHTPOJIb,
MIPOBOAMUTH 00PabOTKY
PE3yJIbTaTOB U OLICHUBATh

N-10I1K-5

[TpousBoauT nmoxdop
npuOOpHOI 0a3bl s
IPOBEJCHUS U3MEPEHUH Ha
3aBE/I0BAHUM.

WJ1-2011K-5

3HaTh:

MapK KCIIO0Ib3yeMOU MPUOOpHOIH
0a3bl 1 BO3MOYKHOCTH CPEJICTB
HM3MEpPEHU.

Ymers:

MIPOBOAUTH HEOOXOIUMBIE

[IOrPEIIHOCTH Benér uHcTpyMeHTanbHbI | ©3MEPEHUS 00CITYKHBAEMbIX
KOHTPOJIb ¢ 00pabOTKOMI TEXHUYECKUX CPEICTB U
pe3ynbTaToB U [1apaMeTPOB CPEebl.

OLICHMBAaHHEM Baapers:
IIOTPELIHOCTEM. IIpUEMaMU IIPOBEACHUS U3MEPEHUN
Y OLIEHKH PE3YyJIbTaTOB.
OIIK-6 NJI-10I1K-6 3HaTh:

Crnioco0OeH npuMeHsTh
TEXHUYECKHE CPEJICTBA

1 TEXHOJIOTHH JIJIS
MHUHHMMH3ALHANA HEraTUBHBIX
9KOJIOTHYCCKHUX IIOCIICACTBUM,
obOecneucHus 0€30I1aCHOCTH
Y yIy4IICHHS YCIOBUN Tpyaa
B c(hepe mpodeccnoHanbHOM
JEATEILHOCTH

Ornpenenser Habop
TEXHHYECKUX CPECTB
JI0000PYyI0BaHHS 0OBEKTOB
JUISE MUHUMH3ALAA
HEraTUBHBIX
JKOJIOTHYECKHUX
IMOCJICICTBUI

u obecrieueHus
0e301IacHOCTH.

NJ-20I1K-6

Benér ninaHoBeli KOHTPOJIb
MapaMeTpPOB YCIOBHI

Ha pabounx MecTax.

HpI/IéMI)I 3allUThI OT HEraTUBHBIX
HKOJIOTMYECKUX TOCIEICTBUI
pu o0ecrieyeHur OE30MacCHOCTH.
Ymern:

IMPOBOAUTH HCO6XOI[I/IMI>I€
U3MEpEHUS 00CITYKUBAEMbIX
TCXHUYCCKUX CPCACTB

U TIapaMeTPOB CPEIBL.

Baaners:

TEXHOJIOTUSIMU 110 yIy4YIICHHIO
yCJIOBHH Tpyna B cepe
npodecCHOHANBEHOM e TENbHOCTH

MK-5

Crioco6eH oCyIIecTBISITh
TEXHHYECKOE 00CITyKUBaHHE
000pyI0BaHUs CETH
paanoa0CTyIa B COOTBETCTBUU
C YCTaHOBJICHHBIMU HOPMaMH1

NI-1TIK-5

Benér npubopnyro
IIPOBEPKY MMapaMETPOB
TEXHUUYECKUX CPE/ICTB
paZlOKaHaJoB.

NJI-2T1K-5

[TpousBoaut
CPaBHUTEJBHBIN aHAIIN3
pe3yJIbTaTOB U3MEPEHUI
C MaCIOPTHBIMU JTAHHBIMU
YCTPOMCTB

3HaTth:

AIIEKTPUICCKUE XAPAKTEPUCTUKA
TEXHUUYECKUX CPECTB
3aBeIOBaHUS.

YmMmern:

IIpaBHJIbHO ITPOBOAWUTH
peraamMeHTHbIE paboThI
Ha paino000pyI0BaHUN
U OILICHUBATh YPOBEHB
paboTOCIIOCOOHOCTH.

Baaners:

HaBbIKaMU IMPOBECACHU A
TEXHOJOTUYECKUX U3MEPEHHM
XapaKTEPUCTHUK JIEKTPOMArHUTHOM
00CTaHOBKH

2. CoaepskaHue JUCHHUILINHBI (MOTYJIs1)

Tema 1. DnexkTpomaruuTHasi coBMecTUMOCTH POC M 3j1IeKTpOMAarHuTHAs IKOJIOT U

OcHOBHBIE CBelEeHHS 00 dJIEKTpOMarHUTHOM moJie, npeanoceiku OMC POC u Bo3neicTBus
AJIEKTPOMAarHUTHOTO I10JI HA )KMBOW OpraHMu3M, KpaTKue ucropuyeckue ceenenusd. [lonmntuka

B OTHOILLIEHHHU 3JIEKTPOMArHUTHOT'O MOJIS.



Tema 2. Knaccudukanusi paimo4acTor ¥ paaiuoBoJIH
MexnayHaponnsle opranm3anuu M KoHpepenunmn no OMC POC u pacmpeneneHuo paauodyacTor,
roCyJapCTBEHHAs PaloYacTOTHas ciry:k0a mpu Munucrepctse PD no cBsi3u u nHpopMaTH3aIUu.

Tema 3. HpOﬁJ’[eMLI 3J'[eKTp0MaI‘HI/ITH0i71 COBMECTHUMOCTH

OcobeHHocTH HCIIOJIB30BaHHUA Paano49aCTOTHOIO CIICKTpA, HOPMHPOBAHUEC napamMeTpoB
pazmomnyqeﬂnﬁ " IMpUCMa SJICKTPOMAIrHUTHBIX BOJIH. CaHI/ITapHO-FI/II‘I/IeHI/I‘-IeCKOG HOPMHPOBAHUC
QJICKTPOMAaruauTHBIX mosieii B Poccum.

Tema 4. Knaccupukanus usrydeHuin
HeocnoBuble n3nyuenus POC, coBepleHHbIE U HECOBEPILICHHBIC U3TyYEHUS.

Tema S. HenpennamepeHHbIe IOMeXH
WNunyctpuanbHble IOMEXH, IPUUUHBI, 00pb0a, IMyTH MPUMEHEHHsI YCTPONCTB 3alUThl U [10JIaBICHUS.

Tema 6. J1eKTPOMArHUTHASL 00CTAHOBKA
XapakTepusyoIlue NapameTpbl 3JEKTPOMArHUTHOW OOCTAaHOBKH, y4deT BIUsSHHUS momex Ha POC
Y 3JIEKTPOMATrHUTHOTO TOJISl HA )KUBOW OPraHM3M.

Tema 7. Ocobennoctu odecneuenue IMC
Ob6ecnieuenne OMC perynupoBaHHEM HCIIONb30BAHUS PAIUOYACTOT, KOHTPOJb IO peanu3aluiu
TpeboBanuit DMC, BbIsSIBIIEHHE UCTOYHUKOB IIOMEX.

Tema 8. HopMbl, pekoMeH1alluM ¥ OTPAHMYCHUS M3JIyYeHH I
HOpMI)I " pCKOMCHAAlH1, HAIIPABJICHHBIC HA OTPAHUYCHUEC PATUOIIOMEX.

Tema 9. Metoas! odecnieuennst IMC PIC u cHMKeHHs BO3AelCTBUS HA 'KUBOI OPraHu3M
OcCHOBHBIE TIPUHIMIBI peaIU3alMd HOPM Ha IapaMeTpbl paAUuONPUEMHHUKOB U CTaHIApTHI
0€30I1aCHOCTH IS JIFOEHN.

Tema 10. U3mepenus: u ucnbiTanus B odaactu IMC.
OO01e NpUHIMITBI U3MEPEHHUS OCHOBHBIX AJIEKTPUYECKHX MapameTpoB. OcoOEHHOCTH H3MepeHHs
apaMeTpoOB AMEKTPOMArHUTHBIX MOJIEH.

Tema 11. DnexkTpomarautHasi coBMecTumMocTb PIC u paamnosnekrponnas 6opboa
OCHOBBI PaIMO3TEKTPOHHOTO MPOTUBOAeCTBUS. [Ipe1HaMepeHHbIE TOMEXH.

Tema 12. Tenanenuun passutus PIC n nepcnekruBol IMC
Tennennuu pazsutus POC n nepcnexktussl OMC.

3. [lepeyennb yueOGHO-MEeTOAMYECKOTO 00ecTIeYeHUsI TUCIUTLINHBI (MOTYJIs1)
- MYJIbTUMEINUNUHBIE NPE3EHTALMOHHBIE MAaTEPHUAJIBI 110 AUCHUILIMHE (MOJYJII0) MPENCTABICHBI
B 2J1eKTpOHHOM Kypce B DMTOC MI'TV;
- METOAMYECKHE yKa3aHHs K BBITOJHEHUIO JTA00OPaTOPHBIX KOHTPOJIBHBIX PadOT MpeACTaBICHBI
B 2J1eKTpOHHOM Kypce B DM1OC MI'TV;

4. ®oHJ OLEHOYHBIX CPEICTB MO TUCHUILIMHE (MOTYJIIO)

SIBnsieTcst OTIENBHBIM KOMIIOHEHTOM 00pa30BaTelbHO Hporpammbl, pa3pabotan B (opme
OTJIEIbHOTO JIOKYMEHTA, MpejcTaBiieH Ha odunuanbHoM caifte MI'TY B pazgene «Mudopmanus
1o 00pa3oBaTeNIbHBIM IPOrpaMMam, B TOM 4ucie agantupoBaHHbiMy. @OC Britoyaet B cedst:

- TepeueHb KOMIIETEHIMH C yKa3aHHEM JTaloB UX (OPMHUPOBAHUS B IPOLECCE OCBOCHUS
JTUCUHUILTUHBI (MOTYJIs);


http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/

- 3aJ]aHUs TEKYIIEro KOHTPOJIS;
- 3a/1aHUS TPOMEKYTOUHOM aTTeCTalllH;
- 3aJI1aHUS BHYTPEHHEH OLIEHKH KauecTBa 0Opa30BaHHUS.

5. IlepeyeHb OCHOBHOII W JONMOJHHUTEIbHOW Y4eOHOH JMTepaTypbl (II€HaTHBIE M3IaHMS,
3JICKTPOHHBIC YU€OHbIE U3IaHUA U (MJIH) PECYpPChI JIEKTPOHHO-OMOIMOTEUHBIX CUCTEM)

OcHoBHas1 JiuTEpaTypa

1. Ecdano B.M. DnexkrpoMarHuTHass COBMECTUMOCTH PaJMO3JICKTPOHHBIX CPEICTB M CHCTEM.
[DnexkTponHbIil pecypc]: yueOHoe mocodome/ B.M. Edano, A.A. TuxomMupoB. — DIJIEKTPOH.
TEKCTOBbIE JaHHbIC.— Tomck: TOMCKMI TOCyAapCTBEHHBIM YHHUBEPCUTET CHCTEM YIIPABICHUSA U
paauosnektponuku, 2012. — 228 ¢. — Pexum ngoctyna: http:// www.iprbookshop.ru/14033.html.—
OBbC «IPRbooks»

2. Y4eOHO-MEeTOIMYecCKOoe I0oco0ue MO JTUCHUIUIMHE OJIEKTPOMAarHUTHas COBMECTHMOCTh
U YOpaBJICHHE PATUOYACTOTHBIM CHEKTPOM [DJIEKTPOHHBIA pecypc]/ — DIEKTpPOH. TEKCTOBBIE
naHHble.— M.: MOCKOBCKUI TeXHHYECKHI YHHUBEPCUTET CBA3M U umHpopmaTtuku, 2015.— 15 c.—
Pexxum moctyna: http://www.iprbookshop.ru/63374.html.— 3BC «IPRbooks»

3. Iesens .M. DnexkrpomaruutHas 6e3omnacHocts. — K.: BEK+ K.: HTHU, 2002.- 432 c.

JonoHUTeILHAS JUTEpPaTypa

1. KoctukoB B.I'. DnekTpoMarHuTHasi COBMECTMMOCTh B  JJICKTPOHHOW  ammaparype.
[OnexTpoHHbIil pecypc]: yuebnoe mocobue/ B.I'. Koctukos, P.B. Koctukos, B.A. IllaxnoB.—
ONEKTPOH. TEKCTOBbIE JaHHble.— M.: MOCKOBCKHI rOCyJapCTBEHHbIN TEXHUYECKUN YHUBEPCUTET
umenu H.D. baymana, 2012. — 128 ¢.— Pexxum noctyna: http://www.iprbookshop.ru/31593.html.—
OBC «IPRbooks.

2. bapanoB A.JI. Hopmbl Ha mapaMeTpsl 31eKTpoMaruutHoi coBmectuMmoctu POC CrpaBoYyHUK.
/ AJI. baganos, Muxaiinos A.C. — M. : Paguo u cBsa3b, 1990. - 272 c., wiI.

3. HomakoB A.W. DnexTpoMarHuTHas SKOJOTHs : yuebHoe mocodue st By3oB. / A.U. JloMakos,
C.A. XBactyHos, B.A. flukesuu. — Bomorma: BI'TIY, 2003. — 90 c.

6. Hpmbeccnonanbmﬂe 0a3bl JAaHHbIX U I/lH(l)OpMalII/IOHHbIe CIIPpaBOYHbBIEC CUCTEMbI

1) Ungpopmayuonnas cucmema «EOounoe okno docmyna k 00Opa308amenbHbiM Pecypcam»_-
URL: http://window.edu.ru

7. TlepeyeHb JIMIIEH3HOHHOT0O W CBOOOAHO PACHPOCTPAHSAEMOr0 MPOrPaAMMHOIO
obecrieyeHHsl, B TOM YHCJI€ 0T€YECTBEHHOT0 MPOU3BOICTBA

1. WWW/paauo.ru  MMANA

8. Obecneyenye 0CBOCHUA JUCIHMILIMHEI JUI ¢ HHBAJIUAHOCTRLIO 1 OB3

OO6yuaromuecss w3 uucia wWHBaIUAOoB W Juil ¢ OB3 oOecreynBarOTCS TE€YaTHBIMU
u (WIM) DJIEKTPOHHBIMH  00pa3oBaTeNbHBIMU pecypcamu B (opmax, adanTHUPOBAHHBIX
K OFPaHUYEHHUSIM UX 3/10POBbSI.

9. MarepuajabHO-TeXHHYECKOe ofecrnevyeHUe AUCHUILIMHBI (MOIYJsl) TPEICTaBICHO
B npunoxennn Kk OIIOIl «MarepuaabHO-TEXHUUYECKHE YCIOBHUS pealn3alid 00pa3oBaTEIbHOU
[IPOTPAMMBI» U BKIIFOUAET:

- yueOHbIe ayAMTOPHUH ISl IPOBEACHUS YY€OHBIX 3aHATUM, MPEIYCMOTPEHHBIX MPOrpaMMOi
CHeIraluTeTa OCHAIICHHbIE 000PYIOBAaHHEM U TEXHUYECKUMU CPEJICTBAMHU O0yUYECHHUS;



- MOMEIICHUS I CaMOCTOSITEIbHONH pabOThl OOYJArOIIMXCS, OCHAICHHBIE KOMITBIOTEPHON

TEXHUKOM C BO3MOKHOCTBIO INOAKJIIYCHUA K CCTHU ((I/IHTepHCT» H olecrieueHueM

K 2JICKTPOHHOU HH(POPMAIMOHHO-00pa3oBarenbHoi cpene MITVY;
- naboparopuro 514 B.

10. Pacnpenesienre TPy10€eMKOCTH M0 BHaM YUeOHOM JesiTeJIbHOCTH

Tabymma 1 - Pacnpenenenue Tpya0eMKOCTH

JIOCTYTIa

Bun yueGHOM
JeATEIIEHOCTH

Pacnipenenenue Tpya0eMKOCTH AUCUUILINHBI (MOTYJIs)

o popmam 00ydeHHS

QOunas

OuHo-3204YHAs

3aouHas

Cemectp

Bcero

8

Cemectp

qaCoB

Bcero
JacoB

Cemectp/Kypc

10

Bcero
qacoB

Jlexuu

24

24

6

10

[IpaxkTrueckue
3aHATHSA

JlaGoparopHble
paboThl

20

20

CaMocTrosTebHas
paborta

100

100

32

98

130

[Togroroska
K IPOMEXYTOYHOU
aTTecTaluu

Bcero uacos
0 TMCIUIIINHE

/ n3 HUX B popme
MPAaKTUYECKOM
M10JITOTOBKH

144

144

36

108

144

DOpMBI IPOMEKYTOU

HOI aTrTe

CTallUM 1 TCKYIICTO KOHTPOJIA

DK3aMeH

3auer /
3a4eT C OLICHKOU

[+

[+

KypcoBas pabota
(IpoexT)

KonnuecTtso
pacyeTHo-
rpadu4ecKux
pabot

KonnyectBo
KOHTPOJIBHBIX
pabot

KomuuectBo
pedepaton

KomanuectBo ncce




ITepedens 1abopaTopHbIX padoT no popmam o0ydeHHs

m\n

Tembl 1abopaTOpHBIX padoT

2

Ounas ¢popma

VccnenoBanue 3JIeKTpOMarHuTHON 06cTaHOBKH B paiioHe «MI'TVY»

CpaBHI/ITeHBHHﬁ dHaJIu3 COOTBETCTBHUA OTMCUYCHHBIX I/I3Hy‘IeHI/Iﬁ HOPMATHUBHBIM Tpe60BaHI/I${M

AHann3 QUIBTPAIIMOHHON CTOCOOHOCTH YCTPOMCTB KOHAYKTUBHON TOMEXO03aIINUTHI

Onenka 3¢ (eKTUBHOCTH (PUIBTPAIK BEICOKOYACTOTHON MIOMEXH HA BXOJE PaIHONPHEMHUKA

I/ICCJ'Ie,I[OBaHI/Ie BO3I[€I>10TBPIH IIOMEX B TPAKTC pa,I[I/IOHpI/IéMHI/IKa

M3mepenne napaMeTpoB BOCIPUMMYHMBOCTH PaJUONPUEMHUKA

Ananuz BO3JICHCTBHUS ITOMEXHU IIpH HpI/IéMe ITOJIC3HBIX PAIMOCUTHAJIOB

CpaBHUTENBHBIN aHAJIN3 TOMEXO0YCTOMYUBOCTH pabOThl paJInOKaHaIA B IITATHBIX PEXKUMAX

© PN~ WM

M3mepeHus napaMeTpoB IEKTPOMArHUTHBIX MOJIEW U CBETOBOTO U3JIy4EHUs
IIpU Y4ETE BO3AECHUCTBHS HA )KUBOW OPraHU3M

-
©

Oco0eHHOCTH UCIIOJIb30BaHUS U3YUEHHUH 3JI€KTPOMAarHUTHOTO CrieKTpa B 1ensix POb
Y BO3JICMCTBUS HA )KUBOU OPraHU3M

IlepevyeHb NPUMEPHBIX TEM KYPCOBOii padoThl /KypcoBoro npoexta / PT'P

Tembl KypcoBoii pa6oTsl / npoexTta / PI'P

Pa3pa60TKa SaZ[aHHOﬁ CXEMBI YCTPOﬁCTBa 3allIMUThI OT IMIOMEX
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