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[eHepaToOp peakTUBHON MOLLHOCTH 2
KBT
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[eHepaTOp peakTUBHOW MOLLHOCTU 2 KBT

YCTpOIiCTBO NpeaHa3HauYeHo A1t OTMOTKM NOKa3aHWii MHAYKLMOHHbIX 3/1IEKTPOCYETYMKOB 6e3
N3MEHEHUSA UX CXEM BK/ItOUEHMSI. [TPUMEHUTENBHO K 3/1EKTPOHHbLIM W 3/1EKTPOHHO-MEXaHN4eCKUM
cyeTuMKaM, B KOHCTPYKLMIO KOTOPbIX 3a/10)KEHA HECMOCOBHOCTbL K 06paTHOMY OTCUETY NOKa3aHWiA,



YCTPOIACTBO NO3BO/IAET NO/IHOCTLI OCTAHOBUTbL YHET 0 MOLUHOCTU NOTPe6neHNs B HECKObKO KBT.
Mpwn ykasaHHbIX HAa CXeMax 3/1IeMeHTax yCTPOCTBO paccuMTaHO Ha HOMUHaIbHOE HanpsXXeHne ceTn
220 B ¥ MOLIHOCTb OTMOTKM 2 KBT. [IpuMeHeHune Apyrmx 3/IeMeHToB N03B0OIAEeT COOTBETCTBEHHO
YBE/IMYNTb MOLLHOCTb.

YCTpoicTBO, cobpaHHOoe Mo npe/iaraemoii cxeme, NPOCTO BCTABNSIETCA B PO3ETKY U CHETUMK
HauMHaeT cunTaTtb B 06paTHY0 CTOPOHY. BCA 3/1eKTponpoBoka 0CTaeTcsi HETPOHYTON. 3a3eMeHmne He

HYXHO.

Pa6oTa ycTpoiicTBa OCHOBaHA Ha TOM, YTO AATYMKM TOKA 3NEKTPOCUETUMKOB, B TOM YKC/E 1
3N1eKTPOHHbIX, COZIEPXAT BXOAHO! MHAYKLMOHHbIA Npeobpa3oBaTte/ib, UMeLLMA HU3KYI0
YYBCTBUTE/IbHOCTb K TOKAM BbICOKOI YaCTOTbl. ITOT (hakT NO3BO/ISIET BHECTU 3HAUUTE/IbHYIO
OTpMLATE/IbHYIO NOrPELUHOCTb B YUET, €C/IN NOTPEBNEHNE OCYLLECTBNSATL MMMY/bCaMM BbICOKOI
4acToThl. [lpyrasi 0COGEHHOCTb — CUETUMK SIBMISIETCSA pesie HanpaBfeHUst MOLHOCTY, T.e C/N C
NOMOLLB 0 KAKOro-IM60 UCTOUHMKA (HanpuMep An3enb-reHepaTopa) nuTaTb caMy aNeKTPUYECKYIO CeTb,
TO CUETUMK BPaLLAETCS B 06PATHYI0 CTOPOHY,.

MepeuncneHHble hakTopbl NO3BONAIOT CO34aTh MMUTATOP reHepaTtopa. OCHOBHLIM 3/IEMEHTOM
TaKOro YCTpOCTBa SIBNAETCS KOHAEHCATOP COOTBETCTBYIOLLE/ eMKOCTU. KOHAEHCaTOp B TeueHne
4eTBEPTV NEPKOAA CETEBOTO HANPSHXKEHMS 3apaxartoT 0T CETU UMMNY/IbCaMM BbICOKOI YacToTbl. Mpw
onpezeneHHOM 3HaYeHMI YacToThl (3aBUCUT OT XapaKkTepUCTUK BXOAHOMO Npeobpa3oBaTtens cueTumnka),
CYETUMK YUNTbIBAET TO/IbKO YETBEPTb OT (AKTUUYECKM NOTPEBNEHHO 3Heprui. Bo BTOpyo YeTBepTb
nepuoaa KoOHAeHcaTop paspsXatoT 06paTHO B CETb HANPsAMY, 6€3 BbICOKOYACTOTHON KOMMYTaLMN.
CueTurK YunTbIBAET BCIO 3HEPIIO, NUTAIOLLYO CeTb. PaKTUYECKM 3HEPrUa 3apsiia 1 paspsa
KOHAEeHcaTopa 0AVMHaKoBa, HO MOTHOCTbLIO YUNTLIBAETCS TO/IbKO BTOpast, CO3aBast UMUTALIMIO
reHepatopa, nuTatoLlero cetb. CYeTUMK NPM ITOM CUMTAET B 06PATHYIO CTOPOHY CO CKOPOCTbIO,
NPOMNOpPLMOHaNbHO PasHOCTU B eAVHNLY BPEMEHW 3HEPIMK paspsaaa 1 yUTEHHOI aHeprun 3apsaa.
ONEKTPOHHbI CUETUMK BYAET NOMHOCTbI0 OCTAHOB/IEH W NO3BOIUT GE3YUETHO NOTPEBNATL IHEPINIO, HE
6on1ee 3HaUYEHNA IHEPTUM pa3psiga. ECM MOLHOCTb NoTpe6butens okaxeTcs 60/bLIei, TO CYETUMK
6yaeT BbluMTaTh 13 HEE@ MOLLHOCTb YCTPOIACTBA.

dakTNYECKUN YCTPOCTBO NPUBOANT K LIMPKYNSILMN PEeaKTUBHO MOLLHOCTY B IByX HanpaBneHnsax yepes
CYeTUMK, B OAHOM 13 KOTOPbIX OCYLLECTBNSAAETCS MOJIHbINA YUeT, a B IPYTOM — YaCTUYHBbIA.

YCTPOICTBO COCTOUT U3 YeTbipeX MOAYNEN, MPUHLUMNUAbHbIE CXeMbl KOTOPbIX NPYBEAEHbI HAa puc.l -
4.

NHTerpatop (puc.1l) npegHasHayeH 4ns BblAeIeHNUA U3 CETEBOIO HaNPsXXeHUsA CUTHaO0B,
CUHXPOHM3UPYIOLWMX paboTy ApyrMX MoAy/eid. ITO NPAMOYIo/IbHble UMMY/bCbl YPOBHA TT/1 Ha BbIXo4ax
CinC2.

®poHT curHana C1 coBnagaeT C Ha4yaioM NOIOXMTENbHOI NONYBO/IHbI CETEBOIO HANPSXKeHUs, a
cnag — c Hayasiom oTpuuaTteibHOM NoJYBOSHbLI. PPOHT curHana C2 coBnajaeT ¢ HavaioM
MONOXWUTENIbHON NOMYBO/HbI MHTETPaa CETEBON0 HANPSHXXEHMUSA, a cnaj - C Ha4yasioM OTpuLaTelbHOA
MonyBOJIHbI. Takum o6pasom, curHanbl C1 n C2 npefcTaBnatoT cO60i NPAMOYTro/ibHble UMMY/bChI,
CUHXPOHU3NPOBaHHbIE CETbI0 U CMELLEHHbIE N0 ja3e OTHOCUTE/IbHO ApYr Apyra Ha yron [/2.

CurHan, cooTBETCTBYIOLLMI HANPSHXKEHNUIO CETU, CHUMAEeTCs ¢ pe3ncTuBHoro genntena R1.1, R1.3,
orpaHuumBaeTcs 40 ypoBHA 5 B ¢ nomousto pesuctopa R1.5 n ctabunutpoHa D1.2, 3aTeM yepes y3en
rasibBaHN4eCcKoi paseaskn Ha ontTpoHe OC1.1 nogaeTcs Ha Apyrve Moaynu. AHanorMuHo YopMupyeTcs
CUrHan, COOTBETCTBYIOLLMIA MHTErpay HanpsxxeHus cetu. MNpouecc nHTerpupoBaHns obecrneumsaeTcs
npoueccamun 3apsaga v paspaga koHgeHcatopa C1.1.

Cuctema ynpaeneHus (puc.2) CnyxuT 4na oopmMmpoBaHus CUrHaN0B yripaBieHnss MOLLHbIMU
K/Il04eBLIMY TPaH3MUCTOpPamm pekyneparopa (pvc.3). AMropuT™ ynpasnieHns CUHXPOHU3NPOBaH
curHanamu C1 n C2, nonyyaembiMy € MHTErpaTopa. ns obecneyeHmns MMNynbCHOIO npotecca
NnpoTeEKaHNA 3HepronoTpebeHns YCTPOWCTBOM CYXUT 3aJatoLLmil reHepaTop Ha Normyeckmx
anemeHTax DD2.3.4 1 DD2.3.5. OH doopMupyeT MMNynbCbl YactoTol 2 KI'y, amnantyaoii 5 B. YactoTa
CUrHasa Ha BbIXo[e reHepatopa 1 CKBaXKHOCTb UMMY/bCOB ONPeAENAnTCA napaMmeTpamm
BpemMssagaroumx uenent C2.1-R2.1 n C2.2-R2.2. 3TM napameTpbl MOryT NoAbupartbCcsi Npy HacTpoike
Ans obecrneyeHnss HanboNb e NOrPELIHOCTY y4eTa 3/1IEKTPO3HEPIUM, NOTPEe6/IAEMOI YCTPOMNCTBOM.



Nornyeckuii 6ok cMcTeMbl Ha OCHOBe aHanm3a curHanoB C1 n C2 dropmupyet curdansl Ul — U4,
KaX bl N3 KOTOPbIX yIpaBnseT COOTBETCTBYIOWMM Ne4OM pekynepaTopa. B Heo06xoAMMble MOMEHTHI
BPEeMEeHV N0rMyecknin 6710k MoaynmpyeT COOTBETCTBYIOLLYIA BbIXOAHOW CUrHa CUTHAIOM 3a4atoLLero
reHepaTopa, obecneuyrBas BbICOKOYACTOTHOE 3HepronoTpebneHme.

Pekynepartop (puc.3) npeactaenseT coboii ABa 0AMHAKOBbLIX KaHana, Kaxablii U3 KOTOpbIX
obecneunBaeT NOAK/IOYEHNE K 3NIEKTPUYECKOI CETU OTAEIbHOr0 HaKOMUTEeIbHOTO KoHAeHcaTopa C3.1
nnn C3.2. KaHan ynpasneHua koHgeHcaTtopom C3.1 coOCTOUT U3 MOLLUHbIX TpaH3ucTopos T3.2, T3.6,
BbINpAMUTENbHbIX AnoaoB D3.1, D3.3, yennutenbHbIX KackafoB Ha TpaH3uctopax T3.1, T3.3 n y3noB
raslbBaHWYECKOM pa3Ba3KM OT 3NekTpoceT Ha onTpoHax OC3.1, OC3.3. KaHan ynpaBneHus
KoHAeHcaTtopom C3.2 NOCTpOEeH aHanorMyHo. 3a cyet anropmtMa paboTbl CUCTEMBI YrIpaB/eHns
obecneunBaeTcs paboTa KoHAaeHcaTopa C3.1 Ha N0MI0XUTENIbHOV NOJYBOJIHE CETEBOIO HaNpPsSXEeHUs,
a C3.2 — Ha oTpuLaTenLHOI.

Bnok nutaHua (punc.4) NOCTPOEH MO Klaccuyeckon cxeme. Heobxo4MmMOCTb MPUMEHEHNS TPEX
KaHa/10B NUTaHMsA NPOAUKTOBaHa 0CO6EHHOCTLIO CBSA3M KackaoB pekyrnepartopa C 3/1eKTpMYeCcKoii
ceTbto. [pn 3TOM 06LYIM NPOBOAOM MOXHO /LWL YC/IOBHO CUUTATh OTpULLATE bHbINA NOMOC 5-
BOJIbTOBOTO BbIX04a. OH He Jo/MmKeH 3a3eM/IATLCA UM UMETb CBA3b C NPOoBOAaMM CeTU. [N1aBHbIM
TpeboBaHMEM K 6/10KY NUTaHWUA SIBNSETCA BO3MOXHOCTb 06ecneunts Tok A0 3 AHa Bbixodax 16 B. 310
Heo6Xxo4MMOo AN BBOAA MOLLHbIX K/THOYEBbLIX TPAH3MCTOPOB B PEXMM HACbILEHNSA B OTKPLITOM
COCTOSAHMM. B NpOTMBHOM Cnydae Ha Hux byaeT paccemBaTtbCs 60/bLias MOWHOCTb, ¥ OHM BbIAAYT U3
cTpos.

MUKpOCXeMbl MOTYT NPUMeEHATLCA Ntobble: 133, 156, 555 n apyrnx cepuii. He pekomeHayetcs
nMPUMeHeHne Mukpocxem Ha ocHose MOIT - CTPYKTYp, Tak Kak OHM 60/1ee NoABEPXEeHbI BIMSAHUIO
HaBOJOK OT pab0Tbl MOLLUHbIX K/HOUEBbIX KACKa0B.

KntoueBble TpaH3MCTOPbI pekynepaTopa 06a3aTte/ibHO YCTaHaBIMBAKTCA Ha paguatopax. Jiydwle ans
KaX[0ro TpaH3ncTopa Ucnosib3oBaTb OTAE/bHbIN paguatop naowaabio He meHee 150 cm2. [Ans
TpaH3uctopos T3.1, T3.3, T3.5, T3.7 Heob6xoanMbl paguaTopsl naowaibto He MeHee 40 cm2. A3
coobpaxeHuii 6e30nacHOCTM He cedyeT UCMoNb30BaTb MeTaslIMYECKMA KOpPMYC YCTPOWCTBA B
KayecTse paguaropa 411 TpaH31UCTOPOB.

N5 BCeX BbICOKOBOJIbTHbIX KOHAEHCATOPOB HA CXeMe 0603HAYEHO X HOMUHA/IbHOE HanpsXXeHune.
KoHgeHcaTopbl Ha 60/1ee HU3K0e HanpsXXeHne NpUMeHsTb Henb3A. KoHgeHcaTop C1.1 MOXeT ObITb
TONIbKO HEMOJIAPHBLIM. B 3TOM y3/1€ NpUMEHeHVe 3/1eKTPONIMTUYECKOTO KOHA4eHcaTopa He JonyckaeTcs.
Cxema pekynepaTtopa cneumasbHO cocTaB/neHa 411 ncnosb3osaHus B kayectse C3.1 1 C3.2 gelueBbIx
3NEKTPOIMTUYECKUX KOHAEHCATOPOB, HO HaAEXHEee 1 fONTOBEYHEE BCE-TAKW MPUMEHEHNEe
HEenoNsAPHbIX KOHAEHCATOPOB.

Pesnctopbl: R1.1 — R1.4 Tuna M/1T-2; R3.17 - R3.22 NpOB0/I0YHbIE MOLLHOCTLI0 He meHee 10 BT,
ocTasibHble pe3uctopbl TMNa MIT-0.25.

TpaHcgopmatop Trl — n060i ManNoMOLLHBIV C ABYMSA pa3fe/ibHbIMU BTOPUYHBbIMU 06MOTKaMu Ha 12
B v ogHoWi Ha 5 B. FnaBHoe TpeboBaHune — 06ecneynTs npy HOMUHaNIbLHOM Hanpsxenun 12 B Tok
KaXX 40 BTOPUYHOI 06MOTKM HE MeHee 3 A.

Bce mopynu ycTpoiicTea cnegyet CMOHTAPOBATb Ha OTAEMbHbIX Natax g1s obneryeHns
nocneaytoLleli HaCTPOMKKU. YCTPOMCTBO B LIeIOM cObMpatoT B KakoM-n1nbo kopnyce. OueHb yao6HO
(0CO6EHHO B LieNsiX KOHCNpaLmmn) UCcnob30BaTb A/151 3TOr0 KOpnyc oT 6bITOBOro ctabunsartopa
HanpsXeHuns, KoTopble B HeJa/leKOM MPOLLIOM LUMPOKO UCMO/b30BASIUCL A1A NUTAHUA NaMMOoBbIX
TeNeBn30pOoB.

Mpu Hanagke cxeMbl coGntogalite 0OCTOPOXHOCTL! [TOMHUMTE, UTO HE BCSl HU3KOBOJ/ILTHAA YacTb
CXeMbl MMeeT rasibBaHUYeCKYH0 pa3BA3KU OT 3/1eKTpuyeckoii cem! He pekomeHayeTcs B KauecTBe
paguaTopa NS TPaH3MCTOPOB UCNO/b30BaTh MeTal/InuecKuii Kopnyc yctpoictsa. MpuvmeHeHue
nnaBKWUX NpegoxpaHuTeneil — o06ssatenbHo! HakonutenbHbIe KOHAEHCATOPbI PaGoTaloT B
npeAenbHOM peXxume, NO3TOMy nepej BKTHOYEHUEM YCTPONCTBA UX HY)XXHO pa3MeCcTUTb B NPOYHOM
MeTaninyecKom Kopnyce.

H13KOBO/IbTHLIN B/10K NUTAHUA NPOBEPSAIOT OTAE/IbHO OT Apyrux Moaynei. OH fo/mkeH obecneunsatb
TOK He MeHee 3 AHa Bbixofax 16 B, a Takxe 5 B Ana nutaHua cuctemsbl ynpasieHus.



3atemM HanaxunsatoT reHepaTop, OTK/I0UMB CUIOBYKO HaCTb CXeMbl OT 3/1eKTPOCETU. FeHepaTtop
[0/KeH hoopMUpoBaTh MMMYIbCbl aMNANTYA0M 5 B 1 yacToTol 0kono 2 KI'y. CKBaXXHOCTb MMMY/bCOB
npnénusntenbHo 1/1. Mpu Heobxo4MMOCTH A/151 3TOT0 NoA6UparoT KoHgeHcaTopsl C2.1, C2.2 unu
pe3uncTopbl R2.1, R2.2. Jlornyeckunii 6510k CMCTEMbI YpaBnieHns Npu yCoBUmM NpaBn/ibHOrO MOHTaXa
Hanafkun He TpebyeT. XXenaTelbHO TO/IbKO YoeANTbCS C NOMOLLBI0 ocuuanorpada, 4o Ha Bbixogax Ul—
U4 ecTb curHasibl NpsAMOoYroibHov hopMbl.

HTerpaTop npoBepsatoT ABY/Iy4eBLIM ocuuiorpadom. ns atoro o6umii nposog ocuuanorpadga
COeMHSAIOT C HyNneBbIM NPOBOAOM anekTpoceTn (N), NpOBOA NEPBOIo KaHana NnoACOeANHALIOT K TOUKe
coefimHeHua pe3uctopoB R1.1 1 R1.3, a npoBo/ BTOPOro KaHana — K Touke coegmHeHma R1.2 n R1.4.
Ha akpaHe go/mKHbI 6bITb BUAHLI ABE CUHYCOMAbI YacToTow 50 My n amnautygoi okono 150 B kaxaas,
CMeLLeHHble Mexay cob60i No ocu BpeMeHu Ha yron /2. lanee npoBepsoT Ha/lMumMe CUrHanoB Ha
BbIxogax C1 n C2. insa atoro o6wmin nposog ocuymnnorpada coegmHatoT ¢ Toukok GND ycTpoiicTsa.
CurHanbl gO/MKHbI UMETb MPaBu/IbHYI0 MPAMOYTO/IbHYI0 popMY, YacToTy Takxe 50 IMu, aMnanMTy4y OKoso
5 B 1 Takxe JO/MKHbI 6bITb CMELLEHbI MeX 4y co60l Ha yron [/2 no ocv BpemeHu. Ecnn dpazocmellgHme
CUrHaNoB OT/IM4aeTcs oT /2, To ero KOppeKTMpyoT nogéupas koHaeHcatop C1.1.

HacTpoiika K/1to4eBbIX 3/1IEMEHTOB pekynepaTopa 3ak/io4aeTcs B ycTaHOBKe Toka 6a3bl TpPaH31CTOPOB
T3.2,T3.4,T3.6, T3.8 Ha ypoBHe He MeHee 1.5 -2 A 3T0 HEO6X0AMMO AN HACBILLEHUSA 3TUX
TPaH3UCTOPOB B OTKPLITOM COCTOSIHUU. [1151 HACTPONKM pEKOMEHAYeTCA OTK/IOUATL pekyrnepaTop oT
cuctembl ynpaeneHmns (Bbixodbl U1-U4), n npn HacTpoiike KaxAoro kackaja nogasatb HanpskeHue +5
B Ha cooTBeTCTBYIOLLMIA BXOZ, pekynepatopa Ul-U4 HenocpeCTBEHHO ¢ 6/10ka nuTaHus. Tok 6a3bl
yCTaHaB/IMBAKT NO0YEPeSHO A/1A KaX 4Oro Kackaaa, nogbupas conpoTtmsieHune pesuctopos R3.19 -
R3.22 cooTBETCTBEHHO. 1151 3TOr0 MOXET noTpebosathca ewle nogbop R3.4, R3.8, R3.12, R3.16 ana
COOTBETCTBYIOLLETO Kackaja. [locne OTK/IIYeHNSA HanpsaXXeHnsa Ha BXoJe TOK 6a3bl K/1l04eBoro
TpaH3uncTopa LO/HKEH YMEHbLLIATLCSA NOYTU [0 HYNs (HECKONBbKO MKA).. Takas HacTpoiika obecrneunsaeT
Hanbonee 6naronpUATHbIA TENIOBOW PEXUM paboTbl MOLLHbIX K/HOYEBbLIX TPAH3UCTOPOB.

Mocne HacTpoiKK Bcex MOAyrnei BOCCTaHaB/IMBAKOT BCE COEJMHEHNA B CXeMe 1 NPOBepSAIoT paboTsl
CxXeMbl B cbope. NepBoe BK/IOUEHNE PEKOMEHAYeTCA BbINO/IHUTL C YMEHbLUEHHbIMU 3HAYEHUAMU
eMKOCTN KoHaeHcaTopoBs C3.1, C3.2 npnbnunsntesibHo Ao 1 Mk®. KoHAeHcaTopsb! ydile UCnosib30BaTb
HenonspHble. [locne BKYEHUS YCTPOMCTBA AaliTe eMy nopaboTaTtb HECKONbKO MUHYT, 06palias
0c060€e BHUMaHVe Ha TeMNepaTypHbIil PEXUM K/THUEBbLIX TPAH3UCTOPOB. ECn Bce B nopsifke —
MOXeTe ycTaHaBNMBaTb 3/1IEKTPO/IMTUYECKME KOHAEHCATOPbI. YBENNUYNBATL EMKOCTb KOHAEeHCATOpOoB
[0 HOMUHA/IbHOTO 3HAYEeHNA PEKOMEHAYETCS B HECKO/IbKO 3TanoB, KaXaplil pa3 nposepsas
TemnepaTypHbIil PeXuM.

MOLIHOCTb OTMOTKM HENOCPEACTBEHHO 3aBUCUT OT eMKOCTU KoHAeHcaTopos C3.1 n C3.2. Ana
yBEIMYEHNA MOLLHOCTU HYXHbl KOHAEHCATOPbI 60/1bLLIei eMKOCTU. [pefesibHOe 3HaYeHne eMKOCTH
onpegensieTcs Be/IMUYMHON MMNYNbCHOTO Toka 3apaaa. O ero Be/IMYMHe MOXHO CyauTb, MOAK/IoYasn
ocunnnorpad napannensHo pesuctopam R3.17 n R3.18. Ana tpaH3nctopos KT848A OH He [O/MKeEH
npesbiwaTs 20 A Ecnu TpebyeTcs ewe 60/1bLIas MOLHOCTb OTMOTKU, NPUAETCA KCNOb30BaTh 6osee
MOLLHbIe TpaH3UCTOpsbI, a Takxe anoasl D3.1-D3.4.

He pekomeHAyeTcs UCnosb30BaTh CAULWKOM 60/bLUYI0 MOWHOCTL OTMOTKMW. Kak npaswio, 1-2 KBT
BMOJIHE JOCTaTO4HO. ECnun ycTpoincTBo paboTaeT COBMECTHO C APYTUMU NOTPEOUTENAMU, CHETUUK NPK
3TOM BblYMTaET U3 X MOLIHOCTM MOLLUHOCTb YCTPOWCTBA, HO 3/1EKTPONPOBOAKA ByaeT 3arpyxeHa
PeaKTUBHOW MOLLHOCTbH. DTO HYHO YUMTbIBATH, YTOObLI HE BbIBECTU U3 CTPOSA 3/1EKTPONPOBOAKY.

P.S. He 3a6bIBaiiTe BOBPEMS BbIK/t0UaTb YCTPOWCTBO. Jlylle BCElaa 0CTaBaThCs B HEGO/bLLOM JONTY
nepep rocyaapcTeoM. Ecnv BApyr Ball cHeTUMK MOKaXeT, YTo rocyaapcTBo A0/MKHO Bam, 0HO 3TOro
HUKOIA He NMPOCTUT.
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