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POTALUWOHHbLIE COEAUHEHUA

PoTaunoHHble coegnHeHWs HaxoasT CBOe NPUMEHEHME B
CaMbIX PasfUYHbIX OTpacnsaX MPOMbILUNEHHOCTH, Tae
cylecTByeT NoTpebHOCTb B MPOXOXAEHUU UK nojadve
XuakocTtu (Boga, macno, COX v np.) unm rasa (napa) Bo
BpaLLatoLmecs y3nbs 060pyaoBaHus.

Mbl roToBbl MNPEANOXWTb BbICOKOKAYECTBEHHbIE
poTaLMOoHHble coeanHeHus u3 EBponbl, koTopble
obecneyat Hanny4LLee pelueHne ans nboro criyyas.
=

OcCHOBHOW AeTanbio pOTaLMOHHOIO CoeANHEHMS SIBNSETCA MeXaHU4ecKoe YNnoTHeHNe, KoTopoe obecneunBaeT
€ro repMeTn4HoCTb. MpyXnHa MexaHM4YecKoro YNnoTHEHUS MpVXMMaeT KonbLua napbl TPEHUS Apyr K Opyry,
repmMeTusnMpyss CcoefuHeHWe BO BpeMsi OCTaHOBKW, B mnpouecce paboTbl MPUWXMM OCYLLECTBNSETCS
rMapaBnuUyeckum aaBfeHveM, 3a MWCKIYeHWeM CcrnyvaeB Hu3koro pabodero gaBrneHuss wnv Bakyyma.
[MpaBunbHbIN BbHIBOP MEXaHWYEeCcKOro YMrOTHEHUS 4HBNAeTCH pewarwum Ansg addeKkTMBHON paboThbl
POTaLMOHHOIO CoeAMHEHMS, Tak Kak B Crlyyae BbIXo4a U3 CTPOS MEXaHUYEeCKOro yNnoTHEHWS 1 yTeYKM cpedbl B
3HAYMTENBHOW CTEeNeHn yMmeHbllaeTcss 3(PEPEKTUBHOCTb MpoLecca OXNaXOeHUs WM Harpeesa B LENOM.
KOHCTpYKUMS HALLMX pOTAUMOHHbBIX COEAMHEHNI 0BecrneunBaeT BbICTPYIO U HECMIOXKHYIO 3aMeHY MEXaHNYeCKUX
YMAMOTHEHWU, YTO OYEHb BaXKHO AN1S CHXKEHUSA N3OEePXKEK NPOCTOS N PEMOHTA

OcHoBHble Kputepumn Bbl60pa ThNna poTaunMoHHOro coeamHeHna 3To TUn
obopyaoBaHus, rge ncnonb3yetcst coeanHeHne U nogasaemas Cpepga.
KOHCprKLl,I/IFl poTauyMOHHOIo coeanHeHunda, 3aBUCUT TakKXe OoT
HanpasreHuss noToka noJaBaeMoW cpedbl, TO €CTb OT TOro,
OCYLLECTBIISAETCS N ABWXKXEHWE B OAHOM UMW ABYX HanpaBreHnsX.

[Mpn BbIGOpPE MExaHW4YecKkoro YMMOTHEHWs, KaK COCTaBHOW 4acTu
NMOBOPOTHOrO LWTyLepa, crneayeT Yy4YuTbiBaTb XapakTepUCTUKK
nogasaemon cpenbl. B GonbwMHCTBE cryvYaeB MNpuUMeEHsETCs
CTaHfapTHasi napa TpeHus: yrmerpadut no kapbway kpemuus. lMapa
TpeHnst Kapbug KpeMHus no kapbwudy KpemMHWs HaxO4WT LUMPOKOoe
npMMeHeHne TaMm, [Oe CroXHble YycrnoBusa paboTel, abpasuBHas
nogaBaeMas cpefa, U Korga TpebyeTcs yBENUYEHHbIN pecypc paboTbl
coeguHEHS.

KopnycHble getanu coeanHeHnii MoryT ObiTb BbINOMHEHBI N3 BPOH3bI UK
HepXaBewLWmx cTanen pasnuMyHbIX MapoK B 3aBUCUMOCTWU OT YCIOBWUMA
aKcnnyataumm.

Hawa komnaHua nocTaBnaeTr poTaLWOHHbIE COeAMHEeHUA Kak ans
O[HOCTOPOHHETO, Tak U AN ABYCTOPOHHEro ABWXEHMs nogaBaemoit cpeabl.
PoTaunoHHbIe coeaMHEeHUs AN OOHOCTOPOHHETO ABMKEHUS TMPUMEHSIIOTCS B
criyyasix, Korga nogaesaemasi cpeda MocTynaeT B OAMH Kpal uunuHapa u
BbIXOAUT U3 APYroro, Npu 3TOM MOTOK XWOKOCTU Yepe3 OfHO poTalLMoHHOe
COeAVHEHUs1 OCYLLECTBMSAETCA B OAHY CTOPOHY. B nogobHbIX criydasx
MCMonb3ytoT ABa COeaAVHEHUS: OAMH Ha BXoAe B NMPOLECC, BTOPOW — Ha BbIXoA4e
13 npouecca.

Y ABYCTOPOHHMX POTALIMOHHBLIX COEAUHEHWIA, NoJaBaeMas cpefa npuv Bxoae u
BbIXOAe M3 npolecca NpoxXoauT Yyepes oOHO U TO Xe coeauHeHue. B aTom
cnyyae poTauMOHHOE coeduHeHWe MpedoTBpallaeT cmellMBaHue
noJaBaeMoi cpefbl Ha BXOAE W BbIXode M3 MpoLecca, a Takke ee yTeuky B
OKpY>KatoLLyto cpeqy.

MpuHUKMN Npouecca ¢ 0QHOCTOPOHHMM MOTOKOM MpuHLUMN Npouecca ¢ ABYCTOPOHHMM MOTOKOM
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YHuBepcanbHoe poTauMoHHOe coeAnHeHue (C AByCTOPOHHMM noTtokom), Tun UOPD A

YHuBepcanbHoe poTauuoHHoe coeamHeHne UOPD A umeetr wwupokmin  MoTtok:

AManasoH npuMeHeHWsi (ANs BoAbl, BO3dyxa, Macesn, XUMWUYECKu [BYCTOPOHHMWIA
arpeccvBHbIX cpen). Bce [eTany n3roToBneHbl U3 HEPXKABEIOLEN CTank,  Mar. ynnoTHeHus::

4yTo obecneunBaeT BbICOKYD KOPPO3MOHHYI CTONKOCTb. HapexHoe yrrerpadur /
MexaHW4eckoe ynnoTHeHue obecneuvBaeT paboTy B peXuMme BbICOKMX kap6ug Bonbppama

Temneparyp, a Takke AnMTENbHbIN CPOK CIYXObI.

YHuBepcanbHoe poTauMoHHOe coeAnHeHue (C AByCTOPOHHMM noTtokom), Tun UOPD B

MoTok:
YHuBepcansHoe poTaunoHHoe coeamHeHne UOPD B pekomeHayetca ans [IBYCTOPOHHMUI1
NPUMEHEeHNs TaM, e B kadyecTse pabodeil XMAKOCTM uCronbayeTca o YNNOTHEHMS:
ropsiiee Macno. : ’

yrnerpacut /
HepxaBetoLlas cranb

YHuMBepcanbHoe poTauuoHHoe coeauHeHue (¢ ABYyCTOPOHHUM notokom), Tun UOPD C

Motok:
OBYCTOPOHHUN
Mar. ynnotHuTens:
Kapbug kpemnus /
Kapbug KpeMHust

YHuBepcansHoe poTtaunoHHoe coeamHeHne UOPD C npegHasHaveHo
AN TSHKEnNbIX ycnoBuit pabotbl. MNpumeHsieTca npu nogade pabovmx
XWOKOCTEN MIOXOro KayecTBa, 3arpsA3HEHHbIX, NMOO copepXalimnx
abpasuBHble BknoYeHunss. PekomeHpayeTcsi, ecnu Tpebyetcs
yBenu4eHHbIN pecypc paboThl.

b Prnax
cpena T™n o
PeR (C)  (6ap)
[ UOPDA | 150 40
Boga UOPDB| 150 40
Jl\ UOPD C| 150 40
) F { UOPD A
q%)_e__ . nap (UOPDB
\ i UOPD C
T ) UOPDA 150 40
‘ macno UOPDB 150 | 40
<L
= [ i | 1 UOPDC 150 = 40
Lz -
- = —~ B - C/ MpumeHeHMe:
- Ls ._.__!=._ Le - — LenntonosHo-6yMaxHas
NPOMBILLIIEHHOCTb
— La - ~ TeKCTunbHas
NPOMBILLIIEHHOCTb
— TPOM3BOACTBO Kay4yKoB
— MWLIEeBast MPOMBbILLNEHHOCTb
- XUMMUYeckas
MPOMBILLIIEHHOCTb
TMN U o603HavYeHne A B C D d L, L, L, L, L, L,

UOPDAO1 |UOPDBO1 |[UOPDCO1 |G%"RH |G%" |G | 10 | 43 | 14 | 26 | 80 | 130 | 20 | 35
UOPDAO2 |UOPDBO02 |UOPDCO02 |G%"LH |G%" |G' | 10 | 43 | 14 | 26 | 80 | 130 | 20 | 35
UOPDAO03 |UOPDBO03 |UOPDCO3 |G','RH |G'," |G%" | 13 | 51 | 14 | 34 | 95 | 150 | 25 | 40
UOPDAO04 |UOPDBO04 |UOPDCO4 |G'/,"LH |G'," |G%" | 13 | 51 | 14 | 34 | 95 | 150 | 25 | 40
UOPDAO5 |UOPDBO5 |UOPDCO5 |G'RH |G%" |G'," | 19 | 65 | 18 | 34 | 111 | 170 | 28 | 45
UOPDAO6 |UOPDBO06 |UOPDCO6 |G'LH |G%" |G, | 19 | 65 | 18 | 34 | 111 | 170 | 28 | 45
UOPDAO7 |UOPDBO7 |UOPDCO7 |[G1"RH |G1" |G'," | 24 | 74 | 22 | 42 | 126 | 200 | 33 | 55
UOPDAO8 |UOPDBO08 |UOPDCO8 |[G1"LH |G1" |G'," | 24 | 74 | 22 | 42 | 126 | 200 | 33 | 55
UOPDAO9 |UOPDBO09 |UOPDCO09 [G1/’RH|G1%”|G%" | 32 | 85 | 23 | 54 | 144 | 230 | 35 | 65
UOPDA10 |UOPDB10 |UOPDC10 [G1Y’LH |G1Y”|G%" | 32 | 85 | 23 | 54 | 144 | 230 | 35 | 65
UOPDA11 |UOPDB11 |UOPDC11 [G1/’RH|G1%”|G1" | 38 | 100 | 25 | 71 | 155 | 260 | 38 | 75
UOPDA12 |UOPDB12 |UOPDC12 [G1’LH |G1%”|G1" | 38 | 100 | 25 | 71 | 155 | 260 | 38 | 75
UOPDA13 |UOPDB13 |UOPDC13 |[G2'RH |G2" |G1'’ 48 | 110 | 28 | 65 | 165 | 284 | 40 | 80

UOPD A 14 UOPD B 14 UOPD C 14 G2"LH G2" G 1’ 48 110 28 65 165 | 284 40 80
* RH= npaBasi Hape3ka, LH=neBas Hape3ka

Bo3moxxHO n3rotoBrneHve natpyokos no pasmepam 3akasqmka
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YHuBepcanbHoe poTauMoHHOe coeAnHeHue (C AByCTOpPOHHMM noTtokom), Tun UOPB A

YHuBepcanbHoe poTauuoHHoe coeamHeHne UOPB A umeer wwupokmin  MoTtok:

AvanasoH npumeHeHWs (ONs BoAbl, BO3gyxa, Macen, XUMWUYECKM ABYCTOPOHHWIA
arpeccuBHbIx cpep). KOHCTpyKuMs COeAWHeHWUs npeaycMaTpuBaeT  Mart. ynnoTHEHMUs:
BpaLLaloLLMNca BHYTPEHHWUIA NaTpybok ANns oTBoAa KoHAeHcaTta. B kavecTs yrnerpauT /

OMopbI CAYXWUT rpadUTOBbIN NOALUMMHUK CKOMNbXEeHNS kapbua Bonbhpama

YHuBepcanbHoe poTauMoHHOe coeAnHeHue (C AByCTOpPOHHMM noTtokom), Tun UOPB B

MoTok:
YHuBepcansHoe poTtaunoHHoe coeanHeHne UOPB B pekomeHayetca ana [IBYCTOPOHHMUI1
NPUMEHEeHNs TaM, e B kadyecTse pabodeil XMAKOCTM uCronbayeTca o YNNOTHEHMS:
ropsiiee Macno. : ’

yrnerpacut /
HepxaBetoLlas cranb

YHuMBepcanbHoe poTauuoHHoe coeauHeHue (¢ ABYyCTOPOHHUM notokom), Tun UOPB C

Motok:
OBYCTOPOHHUN
Mar. ynnotHuTens:
Kapbug kpemnus /
Kapbug KpeMHust

YHuBepcansHoe potaunoHHoe coeanHeHne UOPB C npegHasHaveHo
AN TSHKEnNbIX ycnoBuit pabotbl. MNpumeHsieTca npu nogade pabovmx
XWOKOCTEN MIOXOro KayecTBa, 3arpsA3HEHHbIX, NMOO copepXalimnx
abpasuBHble BknoYeHunss. PekomeHpayeTcsi, ecnu Tpebyetcs
yBenu4eHHbIN pecypc paboThl.

Teky4ast t
cpena ™n

max Prnax

(’C)  (6ap)

UOPBA 150 = 40
Boga UOPBB 150 40
S | i UOPBC 150 40
[ | e
Jogp—— ‘

UOPB A
nap UOPBB
N UOPB C

UOPBA | 150 40

macno UOPBB 150 40

| .

1

B UOPBC 150 | 40
i2 :

‘ c

Li

MpumeHeHue:
L3 Lé — LennonosHo-dymaxHas
MPOMBbILLIIEHHOCTb
14 — TeKcTUnbHas
MPOMBbILLIIEHHOCTb
~ MPOW3BOACTBO Kay4yKoB
— MULieBasi NPOMbILLSIEHHOCTb
- XvUMMHYeckas
MPOMbILLIIEHHOCTb

TMN U o603HavYeHne A B C D d L, L, L, L, L, L,
UOPB A 01 UOPB B 01 UOPBCO01 |G%"RH |G%" |G', | 10 43 14 26 80 | 130 | 20 35
UOPBA 02 | UOPB B 02 UOPBCO02 |G%"LH |G%" |G', | 10 43 14 26 80 | 130 | 20 35
UOPBAO3 |UOPBBO03 |(UOPBCO03 |G','RH |G'," |G°%" | 13 51 14 34 95 | 150 | 25 40
UOPBAO4 |UOPBBO04 (UOPBCO04 |GY,'LH |G'," |G°%" | 13 51 14 34 95 | 150 | 25 40
UOPBAO5 |UOPBBO05 [UOPBCO5 |G°'RH |G%" |G"" | 19 65 18 34 | 111 | 170 | 28 45
UOPBA0O6 |UOPBBO06 |UOPBCO06 |G°,"LH |G |G"" | 19 65 18 34 | 111 | 170 | 28 45
UOPBAO7 |UOPBBO07 |UOPBCO07 |G1"RH |G1" |G'," | 24 74 22 42 | 126 | 200 | 33 55
UOPBA0O8 |UOPBB08 |UOPBCO08 |G1"LH |G1" |G"," | 24 74 22 42 | 126 | 200 | 33 55
UOPBA0O9 |UOPBBO09 |UOPBCO09 |G1Y/”RH|G1"Y”|G’" | 32 85 23 54 | 144 | 230 | 35 65
UOPBA10 | UOPBB 10 UoPBC10 (G1'”LH |G1Y”|G%" | 32 85 23 54 | 144 | 230 | 35 65
UOPB A 11 UOPB B 11 UoPBC11 (G1RH |G1/,”|G1" | 38 | 100 | 25 71 | 155 | 260 | 38 75
UOPBA12 | UOPBB 12 uopBC12 (G1',”LH |G1/,”|G1" | 38 | 100 | 25 71 | 155 | 260 | 38 75
UOPBA13 |UOPBB13 |UOPBC13 |G2'RH |G2" |G1'’ 48 | 110 | 28 65 | 165 | 284 | 40 80

UOPB A 14 UOPB B 14 UOPB C 14 G2"LH G2" G 1’ 48 110 28 65 165 | 284 40 80
* RH= npaBasi Hape3ka, LH=neBas Hape3ka

Bo3moxxHO n3rotoBrneHve natpyokos no pasmepam 3akasqmka
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YHuBepcanbHoe poTauMoHHOe coeAnHeHue (C oAHOCTOPOHHUM noTtokom) Tun UOPM A

YHuBepcanbHoe poTaumoHHoe coeguHeHne UOPM A umeer wwupokmin  MoTtok:

AManasoH npuMeHeHWsi (ANs BoAbl, BO3dyxa, Macesn, XUMWUYECKu OAHOCTOPOHHUIA
arpeccvBHbIX cpen). Bce [eTany n3roToBneHbl U3 HEPXKABEIOLEN CTank,  Mar. ynnoTHeHus::

4yTo obecneunBaeT BbICOKYD KOPPO3MOHHYI CTONKOCTb. HapexHoe yrrerpadur /
MexaHW4eckoe ynnoTHeHue obecneuvBaeT paboTy B peXuMme BbICOKMX kap6ug Bonbppama

Temneparyp, a Takke AnNUTerbHbIA CPOK CIYXObI.
YHuBepcanbHoe poTauMoHHOe coeAnHeHue (C OAHOCTOPOHHUM noTtokom), Tun UOPM B

MNotok:
YHuBepcanbHoe potaunoHHoe coeanHenne UOPM B pekomeHayetcsa ans OLBHOCTOPOHHMUIA
NPUMEHEeHNs TaM, e B kadyecTse pabodeil XMAKOCTM ucronbayerca o YNIOTHEHUS:
ropsiyee Macro. : )

yrnerpacut /
HepxaBetoLlas cranb

YHuBepcanbHoe poTauuoHHOe coeguHeHue (C O4HOCTOPOHHUM noTokom), Tun UOPM C

YHuBepcanbHoe potauuoHHoe coeamHeHne UOPM C npenHasHadeHo ans  [OTOK: 04HOCTOPOHHWMIA
TSAXKENbIX YCIOBWIA paboTbl. MpumeHsieTca npu nogade pabounx xuakocten Mat. ynnotHutens:

NIOXOro KavecTBa, 3arpsi3HeHHbIX, NMG0 cogepxawux abpasvBHbie kapbua kpemHus /
BKMOYEHNs1. PekomeHayeTcsi, ecnu TpebyeTcsi YBENWYEHHbIA pecypc kapbua KpemHus
paboTbl.

cpena T™n

UOPMA | 150 40
Boga |[UOPMB| 150 40

UoOPMC 150 40
4 O s = 1 | B P
<r ) 3 UOPM A

nap UOPMB
UOPM C
UOPMA | 150 40
macno UOPM B, 150 40
UOPMC 150 40

L1

- e 44— -

L2

MpumeHeHue:
— Lennono3Ho-oymaxHasi

. NPOMBILLMIEHHOCTb

— TeKCTunbHas

14 NPOMBbILLMEHHOCTb

— MPOW3BOACTBO Kay4yKoB

— NULWeBas MPOMbILLIIEHHOCTb

— XuMM4eckas
NPOMBbILLIIEHHOCTb

THN N o603Ha4YeHne A B D d L, L, L, L,
UOPMA 01 | UOPMB 01 UOPMCO01 |G’"RH |G%," 10 43 14 26 91 | 105
UOPMAO02 |UOPMBO02 [UOPMCO02 |G%"LH |G, 10 43 14 26 91 | 105
UOPMAO03 |UOPMBO03 (UOPMCO03 |G','RH |G'/," 13 55 14 34 95 | 120
UOPMAO04 |UOPMBO04 (UOPMCO04 |GY,'LH |G'/," 13 55 14 34 95 | 120
UOPMAO5 |UOPMBO05 |(UOPMCO05 |G°%'RH |G, 18 64 16 34 | 111 | 138
UOPMAO06 |UOPMBO06 |UOPMCO06 |G%"LH |G’ 18 64 16 34 | 111 | 138
UOPMAO07 |UOPMBO07 |UOPMCO07 |G1"RH |G1" 22 70 21 42 | 126 | 165
UOPMAO0O8 |UOPMBO08 |UOPMCO08 |G1"LH |[G1" 22 70 21 42 | 126 | 165
UOPMAO09 |UOPMBO09 (UOPMCO09 |G1/”RH|G1Y” | 30 85 23 54 | 141 | 185
UOPMA10 |UOPMB10 (UOPMC10 |G1Y/”LH |G1Y” | 30 85 23 54 | 141 | 185
UOPMA11 | UOPMB 11 UoPMC11 [(G1/”RH |G1,” | 35 | 100 | 25 71 | 155 | 220
UOPMA12 |UOPMB12 |UOPMC12 |G1'/,LH |G1',”| 35 | 100 | 25 71 | 155 | 220
UOPMA13 |UOPMB13 |UOPMC13 |G2'RH |G2" 47 | 110 | 25 65 | 164 | 230

UOPM A 14 UOPM B 14 UOPMC14 |G2"LH G2" 47 110 25 65 164 | 230
* RH= npaBas Hapeska, LH=neBas Hape3ka

L3

Bo3moxxHO n3rotoBrneHve natpyokos no pasmepam 3akasqmka
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MapoBbie ronoBku Tun: OP

[MapoBas ronoBka 9TO Pa3HOBUOHOCTb POTALMOHHOIO COEAVHEHWsl, KOTopas WUCMOomnb3yeTcs Ans nogadv
paboyel cpegbl (Mapa) BO BpallaloWasca 4YacTb 0060pygoBaHUA C OAHOBPEMEHHbIM OTBOAOM W3 Hee
KoHaeHcaTa. [laposble ronoBku OP He TpebyloT OOMONHUTENBbHOW CMas3ku WM YNNOTHEHWs, ferko
yCTaHaBMUBAKOTCHA U CHUMAIOTCS KaK eQuHbIN y3en.

MapoBasi ronioBka WMeEET BCTPOEHHbIA MeXaHW3M CaMOYCTaHOBKM, KOTOPbIA KOMMeHcUpyeT TennoBble
AedbopMaLmu, co3gasaemble Npu Harpese 1 oxnaxaeHun obopyanosaHus.

ULAZ PARE

1 - Kopnyc

2 - OTBOAAWMIA NaTPyOOK KOHAEeH caTa
3 - MNpucoegmHUTENBHBLIN NaTPYOOK

4 - Tonoska co LWTyLlepamm

5 - lMpyxwuHa

6 - MNoaWKnnHUK CKONbXXEeHUs

7 - YNNoTHSALEeE KOSbLO

9D

o
1

RI

1ZLAZ KONDENZATA

MaTepuanbHoe UCMOonHeHe: Ycnosus paboTh:

B ctaHOapTHOM crnyyae Bce MeTannMyeckue Aetany M3roTaBnmeatoTcs u3 — p = 10 6ap makc (6onee
yyryHa 10 6ap no cneusakasy)

B 3aBucumocTn ot ycnosuin paboTel M TpeboBaHWUI 3aKasvmka BO3MOXHO — t=300°C

NCMOSTHEHME U3 HepXKaBeLMX MapoK CTanu Unmv LBETHLIX MEeTannoB — v=10006/MuH

MaTepuanbl NoALWNNHMKa CKOMNBXEHUS W YINOTHALLEro Konbua: yrneragut
pas3nnYHbIX MapoK

™n RU RI L D

OP 210 R3/4” R1/2” 145 75
OP220 R1" R1/2 195 90
OP 230 R11/4” R3/4” | 220 115
OP 240 R11/2” R3/4” | 235 125
OP250 R2"  R1 | 260 140

+ usdenusi No uHOuBUOyanbHOMy mex3adaHuro

MpumeHeHue:
— BymaxHas npoMbILLNEHHOCTb
— TeKkCTunbHas NPOMbILLIIEHHOCTb
— [Mpon3BoacTBO Kay4yKkoB

Muwesas NPOMBbILLNEHHOCTb
— Xummnyeckas NPOMbILLUITEHHOCTb

BbinonHsem kKoMnnekTHoe 00Ccny>XnMBaHWE, PEMOHT U MOCTaBKY 3anacHbIX YacTel ANs BCEX BUAOB POTALMOHHbIX
coeanHeHun, B ToM yucne Takmx dmpm, kak DEUBLIN, JOHNSON, MAIER, DUFF-NORTON u gpyrux
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