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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMMNIIUHBI

1.1 Uenb ancumnnuHbl: ChopmrpoBaTb KOMMIETEHUMM 0ByYatoLlerocs B 0611acTi anekTPOTEXHUKM U SNEKTPOHUKN,

UX NpuMeHeHns B nonurpacdmu, B MHPOPMaLMOHHO-U3MEPUTENBHBIX KOMMIEKcax, B cMctemMax obpaboTku rpacdmyeckon u
TeKkcToBOM MHdopmauum

1.2 3apgauv AMcUUNNUHbI:
lMoka3aTb OCOBGEHHOCTM OCHOBHbLIX METOAOB pacyeTa SfeKTPUYEeCKUX Lenen MOCTOAHHOrO U MEPEMEHHOro TOKa;

OCHOBbI TEOpUn 3NEeKTPU4EeCKmnX MsmepeHMﬁ, TUNbl N KNaccbl 3JIEKTPON3MEPUTESIbHbIX I'Ipl/I6OpOBY MX OCHOBHbIE TEXHU4YEeCKMne
XapaKTepUCTUKN.

PaCKprTb NpUHUUNbI OEeNCcTBMS N OCHOBHbIE XapakKTepUCTUKN JNEKTPUHECKUX MallnH; NpuHUUNbI aencrteus
nonynpoBOAHUKOBDBIX 3JTEMEHTOB U OTAEJ1bHbIX Y3J10B I'IpOMbIU.IJ'IeHHOVI QNEKTPOHUKN.

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:

MpenBaputensHas NOAroTOBKa npeanonaraeT co3gaHue OCHOBbLI AnA (POPMUPOBaAHUA KOMMETEHLWI, yYKa3aHHbIX B .
2, NPV U3YyYEHUN OUCLUMNIIVH:

duanka

MHopmaumoHHbIE TEXHOMOMMN

MaTtematuka

MeTponorus,, ctaHgapTusauus u ceptudumkaums

2 KOMMNETEHUWUN OBYYAIOLWLEIOCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-11: CnocobeH NnpUuMeHATb MeTOAbl KOHTPOSA Ka4ecTBa TEXHONOIrMYEeCKNX MallMH M 060pyaoBaHus, NPOBOAUTL
aHanus NpPUYMH HapyLleHU nx paboTocnoco6HOCTU U pa3pabaTbiBaTb MeponpuUATUS NO UX NpeaynpexXaeHno

3HaTb: CBA3b TOKOB MU Hal'lpﬂ)KeHVIVI, OCHOBHble 3aKOHOMEPHOCTU npoueccoB, MNpoTekawwnx B Uenax nepemMeHHOro u
NOCTOAHHOIO TOKa

YMeTb: BbINOMHATD pacyeT uenen, cogepxatwimx NNHENHbIE U HENMHEWNHbIE 3NIeMEeHTbI QNEKTPOTEXHUKN N SNEKTPOHUKN
BnapeTtb: HaBblkamun 1 MeTog4aMun pacyeTa 3neKTpn4ecknx uenen

3 PE3YJIbTATbI OBYYEHUA NO ANCUUNNUHE

O |KoHTakTHas
< 6
a paboTa
5 NHHoBaLL.
HanmeHoBaHue 1 cogepxaHune pasgenos, o E CP POpMb
TEM U y4EeOHbIX 3aHATUN 23| nex Nab. (vachbl) 3aH2Tvu7|
(6]
O 2 | (vackl) | (vacer)
4

Pasgen 1. AHanus paboTbl u pacyet
3NEKTPUYECKNX Lenen

Tema 1. lNoHATHME anekTpuyeckon uenun. Tok,
HanpsbkeHne, SHePrus N MOLLIHOCTL B LIEMKU
NOCTOSIHHOrO TOKa, coaepiKallen
PE3NCTUBHbIE 3NIEMEHTbI, OCHOBHbIE 3aKOHbI
3NEKTPOTEXHMKMN.

JlabopaTopHas paborTa:

MeToabl pacyeTa 3neKTpUYeckux Lenemn
(mogenupoBaHue B nporpamme Multisim).

Tema 2. dnekTpudeckme Lenu nepeMeHHoro 3
TOKa. Pe3nCTUBHbIN, NHOYKTUBHbIN U
€MKOCTHOWN 3NEeMEHTbI B LLENM NEPEMEHHOIO
TOKa, BEKTOPHOE npeacTaBrieHne
rapMoHun4ecknx konebaHui. MNMotepn B NMHUK
nepegayun SreKTposSHEPIuun.

10

Tema 3. Pe3oHaHC B Lienu nepeMeHHOro Toka,
coepxallen MHOYKTUBHbIE, EMKOCTHbIE U
pe3nCTUBHLIE 3NIeMeHTbI. MOLLHOCTL B Lienn 10
nepemMeHHOro Toka, KoadhUuuneHT
MOLLIHOCTW.




Tema 4. lNepexoaHbie npouecchl B LEnM,
cofepKallern pe3ancTuBHbIE, UHOYKTUBHbIE U
€MKOCTHble 3nemMeHThbl. [1poBogHbIe NMHUN
CBSA3K, NOHATUE curHana. CkopocTb
nepegayv MHOpMaLunm, CornacoBaHHbIN 1
He COrnacoBaHHbIA PEXUM, METOAbI
YNNOTHEHUS NMHWIA CBA3W, YaCTOTHOE
YNNOTHEHME, aMMIIMTYAHAs U YacToTHas
Moaynauns.

JlabopaTopHas paborTa:

AmnnutygHas Mmoaynsaums npu YacToTHOM
YNNOTHEHWUN JIMHUK CBA3M (MOAENNPOBaHNE B
nporpamme Multisim).

Pasgen 2. OnekTpuyeckMe MalluHbl,
annapartbl U cpeacTBa U3MepeHui

10

nn

Tema 5. TpaHcdopmaTtop, 06NN NPUHLMN
paboTkl, 0bpa3zoBaHme obLLEero MarHUTHOro
NMoToKa Ansi HECKONbKUX UHOYKTUBHOCTEN,
pacyeT OCHOBHbIX NapaMeTpOB.

Tema 6. TpexdasHble aneKkTpnyeckne Lenu.
O6Lwasn xapakrepucTuka TpexdasHbiX Lienen.
CoeanHeHune 3Be340M U TPEYroNbHUKOM.
CBowcTBa CUMMETPUYHBIX 1
HECUMMETPUYHbIX TpexdasHbIX Lenen.
BekTopHble gnarpaMmmebl.

10

10

Tema 7. dnekrpomMmexaHuyeckne
n3MepuTenbHble NPUGOPHLI, MPUHLUMN
06pa3oBaHNs MOMEHTA BPaLLEHNS, LUYHTbI 1
[06aBOYHbIE CONPOTUBMEHMUS.
OneKkTpuYeckme MallnHbl MOCTOSIHHOMO TOKa,
ACMHXPOHHbIE TpexdasHble asuraTeny,
CVHXPOHHbIE ABUraTenn n reHepaTopbl, UX
OCHOBHbIE XapaKTEPUCTUKN.

JlabopaTopHas paborTa:

PacueT WwyHTa Ana amnepmMeTpa u
[06aBOYHOro CONPOTUBIEHMS ANS
BONbTMETpa (MOAENMPOBaHNE B MporpaMmMme
Multisim).

Pasgen 3. O6pasoBaHme PN-nepexoaa, anoa
N 3NEKTPOHHbIE YCTPOMCTBA HA Ero OCHOBE

10

nn

Tema 8. OnekTponpoBOAHOCTb
NonynpoBOAHMKOB. NEKTPOHHAs U
AblpovHas npoBoguMocTb. OCHOBHbIE
ceounctea P-N nepexopa.
MonynpoBOOHMKOBLIE ANOAbI, UX
knaccudukaums, BonbTaMmnepHble
XapaKTepucTuK, Knaccudukaums gMogos u
0obnacTu nx NpUMMeHeHus.

Tema 9. Beinpsamutens nepemMeHHOro
HanpshkeHus. OCHOBHbIE NapameTpbl
BbINPAMUTENBHbLIX ANOAOB, MOCTOBas CXxeMa
BbINPSAMUTENS C EMKOCTHLIM (PUABTPOM,
cxema JlapvoHoBa

10

Tema 10. CtabunutpoH (auoa 3eHepa).
BonbTamnepHble xapakTepucTuKm
CTabunuTpoHa, OCHOBHbIE MapaMeTpbl,
napamMmeTpu4ecKknii ctabmunmnsaTop
HanpsbkeHus, kKoadpdrumeHT cTabunmsauum.

10

Pasgen 4. OnemeHTHas 6a3a 3NEKTPOHMKN U
OCHOBHbI€E 3/1EKTPOHHbIE YCTPOWCTBA

10

nn

Tema 11. Tupuctop. MpuHumn paboTsl,
o603Ha4yeHne Ha cxeMax, Knaccudumkaums
(auHncTOp, TPMHUCTOP, CMMUCTOP), 0bnacTb
NPVYMEHEHWS, TUPUCTOPHbLIN PerynaTop
nepemMeHHOro HanpsHXeHus.

12




Tema 12. bunonsipHeI 1 Nonesomn
TpaH3UCTOp. YCroBHble 0603HAYEHUS,
NpUHUKN paboTbl, OCHOBHLIE BONbTaMMNepHbIE
XapakTepPUCTUKN 1 napamMmeTpbl. Cxembl
BKMNIOYEHNA BUNONAPHLIX 1 NONEBbLIX 2 2
TPaH3UCTOPOB.

JlabopaTopHas pabota: NccnegosaHue
OvnonapHoro TpaHaucTopa (MoaenupoBaHue
B nporpamme Multisim).

12

nn

Utoro B cemecTpe (Ha kypce ansa 3A0) 8 8

124

KoHcynbTaumm 1 npoMexyToyHast aTTectaums

(3auer) 0.25

Bcero koHTakTHas paborta n CP no

OVUCLMMNIMHE 16,25
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4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOe npoekTnpoBaHune y‘-leGHbIM nraHoM He npeayCMOTpEeHO

5. ®OHA OLIEHOYHBLIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasatenen, KPUTEPMEB U CUCTEMbI OLLEHMBAHUSA Pe3yNbTaToB 0byYeHus

5.1.1 NMokasaTtenu oueHMBaHUA

Koa HanmeHoBaHMe oLeHO4YHOro
lMoka3aTtenu oueHnBaHNs pe3ynbTaToB 0by4eHus
KoMneTeHuun cpeacTea
Ob6bscHAeT paboTy 9aNeMeHTOB ANEKTPOTEXHUKN U SNEKTPOHWKM B LiensaxX Bonpock! AN yCTHOTO
P y P P H cobecenoBaHus

nepeMeHHOro 1 NOCTOSIHHOrO TOKa.
CosgaeT Moagenu anekTpu4eckmx Lenen Ha NOCTOSHHOM U NepeMeHHOM

OlK-11 A A P 4 P MpaKkTUKo-OpneHTUpOBaHHbIE

TOKe.

HernMHEeNHbIX 3NIEMEHTOB.

BbinonHsaeT pacyeTbl 3NEeKTPUHECKNX uenemn, COCTOALLNX N3 IMHENHbIX U

3agjaHunsa

MpaKT1KO-OpUEHTMPOBAHHbIE
3agaHus

5.1.2 Cuctema u KpuTepum oLeHUBaHUSA

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

kana oueHnBaHWs
YcTHoe cobeceoBaHue

MucbmeHHas paboTa

BeicTaBnseTcs CTyAdeHTy, Noka3aBLleMy
BCECTOPOHHNE U rny6oxme 3HaHwus, NM6o
ponyckawwemMy HETOYHOCTU B OTBETax Ha
BOMPOCHI.

3ayTeHo

BbicTaBnsetcs CTyAeHTy, aonyckawwemy
He 3auTteHo npuHunnuanbHbie OLUMOBKM 1IN BOBCE He
oTBETMBLUEMY Ha NMOCTaBJ1IEHHble BOMPOCHI.

5.2 TunoBblie KOHTPOJIbHbIEe 3aQ4aHUA UNN UHbIe MmaTepuanbl, HeobXxoaMMbIe ANA OLEeHKU 3HaHUN, YMeHMVI,

HaBbIKOB U (UNK) ONbITa AEATENIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | ®dopmMynMpoBKM BONPOCOB
Kypc 3
1 3akoH Oma 1 3akoHbl Kupxroda B Lienn noCcTOsitHHOro Toka
2 YcnoBHble 0603HaYeHNa Ha cxeMax, naeanuanpoBaHHbIn NcTodHuK C, ommnyeckoe N akTMBHOE

conpoTtuernieHne, NnpoBoOANMOCTb, eANHULbI N3MePEeHUA 3NeKTpU4eCknx Besimn4ymH

3 Pacuert SJ'IeKTpVNeCKOVI uenu MeTtoaoM KOHTYPHbIX TOKOB, MpUMep cxeMbl U pacyeTa

BeKTOpHOG npeacrtaerieHne CMHyconaarnibHOro Toka 1 Hanps>XeHus, BeKToOpHaa gunarpaMmma, npuHumn

4 06pa3OBaHVIﬂ CuHycounaarnbHOro HanpsXeHua n Toka, MrHoBeHHoe, cpeHee U CpeqHeKkBaapaTun4eckoe

3Ha4YeHne HanpsaXxeHuna n Toka

5 Pe3VICTOp R, MHOYKTUBHOCTb Lu KOHOeHcaTop C B uenun CHycounaanbHOro Toka, BEeKTOpHble AnarpamMmmsbl,

akTnBHada " peaktnBHaa MOLWHOCTb

6 LI,eI'IVI CuHycoungarnbHOro Toka € nocnegoBsatesibHbIM U napannesibHbiIM cOoeaUHEHUEM R, L, C anemeHTOB,

pe3oHaHC Hal'lpﬂ)l(eHVIVI N pe30HaHC TOKOB

7 SﬂeKTpOMexaHVI‘-IeCKVIe namepuTternbHbie anl60pb|, LWYHT N pobasoyHoe conpoTtuBlrieHne




JInHenHblE N Cba3HbIe BEeJIMYNHDbI B TpeX(*)a3HbIX ANEeKTpu4ecKknx uenax, cxembl coegnHeHnAa NCTOYHNKOB U
Harpysku, poJib HyJneBOoro nposoga npu coegnHeHumn 3Be340M

9 MpuHUMN OeicTBrsA TpaHcdopMaTopa, pexmumbl paboTbl U OCHOBHbIE NapaMeTpbl

10 |_|pl/IHLI,I/II'I [encTeus ANEeKTpu4eCKmnx MmallmH NOCTOAHHOIO ToKa, cnocoObl BO36y)K,£I,eHI/IF|

|_|pVIHLI,I/II'I pa60TbI ACUHXPOHHbIX asuratenen, CKOPOCTb BpalLleHWUdA, CKOJNbXXeHne, MexaHmn4veckasa

11
XapakTepucTuka aCMHXpPOHHOro asurartensa

12 O6pasoBaHue PN nepexona, BonbT-aMnepHasi XxapakTepucTmka, CBeToamMon U potoamos,

13 BeHTunbHble cBonctBa PN-nepexoa, BbINpssMUTENbHbLIA ANO4,

14 CxeMa OByxnonynepuoaHoro BbINPAMUTENS MO MOCTOBOW CXeMe C EMKOCTHLIM (OUNbTPOM

15 OBLMIA NPUHLMN aMIAUTYAHON MOAYNALMM, YacTOTHOE YNIIOTHEHWE KaHana nepedaqu nHgopmMaumm

16 TupucTop, ycrnoeHble 0603HaYeHns1, NpUHUMN paboTol

17 CrabunutpoH (anog 3eHepa), napamMeTprUyeckuii CTabunmnsaTop HanpskeHns

18 MprHUMN pa6oTbl GUNONAPHOro TPaH3UCTOPa, YCIOBHbIE 0G03HAYEHUS!, CXEMbI BKIIOUYEHWS!

19 anIHLI,VII'I pa6OTbI noneBoro TpaH3ncTopa, yCroBHblE 0603HaY4YeHNs1, CXeMbl BKIOYEHUS

20 TUPUCTOPHbLIN perynatop NepeMeHHoro HanpshXeHus (MpumMep cxembl)

MowHocTb n 6anaHc mowHocTen, PEeXNM «XOJTOCTOro Xxoga» N «KOPOTKOro 3amMmbliKaHuUA», ycinoBune
COornacoBaHHOro pexmmMa

21

5.2.2 TunoBbIe TeCcTOBbIe 3a4aHnsA
He npefyCMOTPEHbI
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHUA (3agaym, Kenchbl)

1. Onpegenutb anametp d MeAHbLIX MPOBOAOB NMUHUM (yaenbHoe conpoTusneHne mean p=0,0175 (Om  [mm]
A2)/m) npu 3agaHHOM yaaneHuu L Harpyskn R_Harp oT nepBMYHOro MCTOYHMKA HanpsbkeHus. Harpyska notpebnsaer
aKTVBHYIO MOLLHOCTb P_Harp npu HomMunHanbHOM HanpsixeHun U_Harp=220 B.

PacueTt npoBecTv Ansa 3agaHHOro 3HavyeHns NoTepy MOLLHOCTY B npoBogax nuHuu P_notepb=(P_1-P_2)/P_1
100%, roe P_1 n P_2 — mowHocTu, nsmepeHHole sattmetpom W_1 1 W_2, cootBetcTBeHHo. Co3aaTb
KOMMNbIOTEPHYIO MOAENb CXEMbl U MPOBEPUTL pesynbTaThl PacHeToB.

A) P_Harp=1000 BT, P_notepb=10%, L=50 m;
B) P_Harp=2000 BT, P_notepb=5%, L=100 m;
B) P_narp=1600 BT, P_notepb=15%, L=70 w;
M) P_nHarp=3000 BT, P_notepb=5%, L=100 m

2. K ogHOoa3HoM anekTpruyeckon ceTn NoaknioyeHa Harpyska, CocTosLas u3 akTMBHOro conpotmeneHns R_
(Harp.) n uHayKTMBHOCTM L_(Harp.).

Paccuutatb 3HauyeHne emkocTn C gnst KOMNeHcaumMmM MHOYKTUBHOIO XapaKTepa Harpy3ku B peXxume pe3oHaHca
TokoB. Onpegenntb NokasaHus BaTTMETpa 1 amnepmMmeTpa Ao nogkniodeHnsa emkoctu (I_1,P_1) n B pexxnme pe3oHaHca
(I_2,P_2). Nony4eHHble pe3ynbTaThl NPOBEPUTL HA KOMIMLIOTEPHON MOAENM.

A) R_(Harp.)=1000 Om; L_(Harp.)=1TH
B) R_(Harp.)=500 Om; L_(Harp.)=3 TH
B) R_(Harp.)=500 Om; L_(Harp.)=0,5TH
N R_(Harp.)=200 Owm; L_(Harp.)=2TH

5.3 MeToaunyeckue maTepuanbl, onpegensowme npoueaypbl oueHUBaHUA 3HaHUN, YMEeHUI, BnageHun (HaBbIKOB
¥ (W) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arolierocsi K NpOMeXXyTOYHOM aTTecTauum v nopsiAok NMKBUAaLMmM akageMm4ecKkomn
3a[0MmKEHHOCTH

MpoBeaeHe NPOMEXYTOYHOI aTTeCTaLMN PErMamMmeHTUPOBAHO JTIOKamNbHbIM HOPMaTUBHbLIM akTom CM6rYMNTA
«lMonoxeHne 0 NpoBEAEHNM TEKYLLLETO KOHTPOIIA YCNEeBaeMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

5.3.2 ®opma npoBeaeHUs1 NPOMEXYTOYHOM aTTecTaumMm No AUcCUUnIIMHe

YcTHas + MuncbmeHHas KomMmnbloTepHOE TECTMPOBaHME NHas

5.3.3 Ocob6eHHOCTM NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum nNo ANCUUNIINHE

|-|pl/| npoBeaeHunn 3aveTa, BpemMd, oTBoOAMMOeE Ha NOAroTOBKY K OTBETY, COCTaBJIAET HE 6onee 40 MyH. Ons
BbINOJTHEHNA NPAKTU4EeCKOoro 3agaHua o6yqarou.|,emy0ﬂ npenocTaBndeTcA Heobxoaumas crnpaBo4Has I/IH(*)OpMaLI,I/IFl.

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNIUHDbI
6.1 YyebHasa nutepartypa

ABTOp 3arnasue | M3patenbcTBO | oo nspaHua | Ccbinka




6.1.1 OcHoBHas yyebOHas nutepartypa

EpmypaTtckun, I1. B.,

SﬂeKTpOTeXHVIKa n

http://www.iprbooksh

JlblykuHa, . 11, AMEeKTPOHUKA n Ca6paTOB: 2019 op.ru/88013.html
MwuHkuH, HO. B. pocpobpasosanme
[puropbes, M. A, OneKTpoTexHuKa, Mocksa: Poccuiickuin https://www.iprbooks
3anuesa, H. A. SMEKTPOHUKA 1 YHVUBEpCUTET TpaHcnopTa 2020 hop.ru/116115.html
anekTponpusog. 4.1 (MUUAT)
Wanapukos, A. C. OneKTpoTEXHNKa C OCHOBaMM ) . http://www.iprbooksh
ANEKTPOHUKM Murck: PecnyBnvkaHckuit op.ru/100387.html
WUHCTUTYT
2020
npodeccnoHansHoro
obpaszoBaHus (PAMO)
6.1.2 [lononHuTenbHaa y4yebHas nutepaTtypa
MpeHnwmH A.C., OneKkTpoTexHMKa u http://publish.sutd.ru/
JIntBmHuyk B.J1., anekTpoHuka. iccnegosaHme tp_ext_inf_publish.ph
LWanowHwukos A.J1. 3AEKTPOTEXHUYECKMX Ccro.: cnieryntg 2017 p?id=2017704
YCTPOWCTB
MpeHnwmH A. C. OnekTpoTexHuKa n http://publish.sutd.ru/
anekTpoHuka. iccnegosaHme C6.: CM6rYMTL 2017 tp_ext_inf_publish.ph

ONEKTPOHHbIX yCTpOVICTB

p?id=201780

6.2 Nepe4veHb NnpocdeccrmoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM

1. OBC IPRbooks http://www.iprbookshop.ru
2. dynaameHTanbHasa 6ubnuoteka CreryrnTh http://library.sutd.ru

6.3 MepeyeHb NULIEH3NOHHOrO U CBOGOAHO pPacnpoCTpPaHsAeMOoro nporpaMmmMHoro o6ecrneyeHus

Microsoft Windows

Far

Microsoft Office Standart Russian Open No Level Academic

JIMUEH3NOHHBbIN

naket MO Multisim

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOO6X0AMMOW ANA OCYLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

AyauTtopus

OcHalleHne

KomMnbloTepHbI Knacc

MyJ'IbTVIMeD,VIVIHOG OGOpyﬂ,OBaHVIeY KOMMbOTEPHaA TEXHMKA C BOSMOXXHOCTbLIO NOAKITHOHYEHUA K

cetn «MHTepHeT» 1 oBecneyeHrem AOCTynNa B 3MEKTPOHHYIO MHAOPMALMOHHO-

06paaoBaTen bHYIO Cpeany

JlekumoHHas
ayautopus

Myanmme,qulHoe o6opy,qOBaH|/|e, cneunanmsanpoBaHHada mebenb, gocka
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