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BHAMAHUE:

NMPEXOE, YEM MNOJIb30BATbCS LUKA®OM YNPABJIEHUSA
BHUMATEJIbHO O3HAKOMbBTECH C MPABUITAMU ElO

MOHTAXA, MYCKA, 9KCMNYATALMU U YXOOA 3A HAM

ana QONroBPEMEHHOW U BE3ABAPUMHOWU PABOTDI.

nPn HANNMYUN B NOMELLUEHUN KOPPO3UOHHBIX TA30B
HEOBXOAMMO OBECIEYUTb BEHTUNALIAIO U
OXNAXAEHUE OBOPYNOBAHUA LUKAD®A HACTbBIM
BO3OYXOM.

3AMNPELWLAETCA:

U3MEHATb CXEMY LUKA®A YIPABJIEHUA!



Hacrosmee pykoBOACTBO SBISETCA  COIPOBOAMUTEIIBHOM  OKCIUTyaTallMOHHOMN
JOKYMEHTAlUMUEN, TTOCTABISAEMON C U3IACIIUEM, U NIPEIHA3HAYCHHOM JUISI O3HAKOMIICHUS C
KOHCTPYKIIMEN U TEXHUUYECKUMU JAHHBIMU, a TaK¥KE COJCPIKUT CBEJCHUSI, HEOOXOIUMbIC
JUI TPABUJIBHOW DKCIUTyaTalllHu.

B cBsi3u ¢ moctosiHHON paboTO# MO COBEPIICHCTBOBAHUIO M3/EUS, MOBBIIIAOIICH
ero HaJI&KHOCTh, B KOHCTPYKITUIO MOTYT ObITh BHECEHBI HE3HAUUTEIbHBIC U3MEHECHUS, HE
OTpPaXEHHBIC B HACTOSAIIEM PYKOBOJICTBE IO SKCILTyaTaLUU.

McTOYHMKOM ONAcCHBIX BO3JEUCTBUI Mpu paboTe M3NEIus SABISIOTCS TOKOBEIYIIHE
Lenu, Haxoasuecs noj Hanpsbkenuem 220/380 B.

K pabotre ¢ wuzmenumeM MOMKHBI JOMYCKAThCA JIMIA, WU3YYMUBIIUE HACTOSIIIHE
PYKOBOJICTBO MO JKCIUTyaTallUM W MUMEIOIIHNE JIOMYCK K paboTe B 3JIEKTPOYCTAHOBKAX C
HanpspkeHuem 10 1000B.

YcnoBHoe 0003HaueHHEe KA(QOB yIIpaBiIeHUS:

Mkad ynpasnenus | Uptemm | IIY2 |- |3 (.[30|. (U |[3|.[6|-[3|2A| |()| | YXII
1 2 3 4 5 6 8 9 10 11

1 — HaumenoBanue cepuu mkada ynpaBieHUs;
2 — Ha3nauenwue mkacda ynpaBieHUs

«I¥Y1» — mkad ynpapjieHUs KaHAIM3AUMOHHOW HACOCHOM  CTaHIIMHU
(perynupoBaHHe MO YPOBHIO);
«1IY2» — mkad  ymnpaBiIeHUS  YCTAaHOBKOW  TIOBBIIEHHUS  JIABJICHHUS

(perynupoBaHUE TI0 TaBJICHUIO);

«IY3» — mkad ynpaBiaeHUs] BEHTUISIIMOHHBIMU arperataMu;

«1IY4y» — mkad yrpaBiaeHUs AIEKTPOIPUBOIOM 3aBUKKU;

«1IY5» — mkad ympaBiaeHUS HECKOJIbKMMU BHJIaMH Harpy3oK, COIJIACHO
TEXHUYECKUM TpeOOBaHUSM 3aKa3uMka (Hampumep, CTaHIUS [OBBIIICHUS
JABJICHUS C BO3MOYKHOCTBIO YIIPABICHUS JIEKTPOIPUBOAOM 33 IBHKKH).

3 — KonnuecTBo ympaBisieMbIX IEKTPOABUTATENICH, IIIT.
4 — MoNIHOCTB 3JEKTpoABUTaTENs, KBT;
5 — Tum 3anmycka 3JeKTpOABUTATENS
«I» — yCTpOWUCTBO MJIAaBHOTO MYCKa;
«U» — mpeobpazoBaTesb YaCTOTHI;
«K» — KoOMOMHUPOBAHHBIN MYCK (3BE3/1a - TPEYTOJIHLHUK);
6e3 0003HaueHUs — IPSIMOM ITYCK.
6 — Ilpm umcnonbp30BaHWUU YCTPONCTB IUIABHOTO TyCcKa WIM TpeoOpasoBaTenei
YJaCTOTHI YKA3bIBAETCS UX KOJUYECTBO (OAMH — 0€3 0003HAYCHUS).
/ — Tun 3a1uThl AIEKTPOABUTATENS:
«0» — Oe3 3aIuThI;
«1» — TepMoO3anuTa;
«2» — BIIAr03alllNTa;
«6» — BIar0-TEpPMO3AIIHTA.
8 — [Iuraromee HaNpsHKCHAE

«2» —220B;
«3» — 380B;
«6» — 660B.

9 — KommuectBo BBOAIOB («A» — ¢ ABP).



10 — DnemenTHas 0a3za
0e3 0003HaYCHUSI — CTAHIAPTHOE UCTIOJTHEHHUE;
(1) — na 6a3e xontposiepa JIHK-3 (Tonbko mjis ABYXHACOCHBIX IKadoB
YIPABIICHHUS );
(M) — mna Oaze yctpoiictBa miaBHoro mycka MCD201 (tonmbko s
OJIHOHACOCHBIX IIKa(OB yNpPABICHUS).
11 — Knumatuueckoe UCTIOJIHEHUE
0e3 0003HaueHUs — YCTAaHOBKA B OTAIUIMBA€MOM MTOMEIICHUU;
VY XJI1 — ycraHOBKa 1MOJ OTKPBITHIM HEOOM.

[Tpumep 3anucu mkada ynpaBlieHUs B IPYTrUX TOKYMEHTax U (WJIU) NpHU 3aKase:

1. Hlkad ynpaBieHus KaHAJIUM3aLMOHHOMW HACOCHOW cTaHIMHU (yHpaBieHHE IO
ypoBHIO). JIBa HacocHbIX arperata MoHIHOCThIO 132kBT. 3amyck pgBurarenss —
YCTPOMCTBO TUIaBHOTO mycka (2 mtyku). Brnaro-repmosamura. [IuTatoniee HanpspkeHue
380B. /IBa BBoja snekTponutanus ¢ ABP.

kad ynpasnenus Upteim 1Y 1-2.132.112.6-32A.

2. lllxad ympamiaeHus KaHAIU3AIIMOHHOW HACOCHOW cTaHIMM (ympaBieHUE II0
ypoBHIO). JIBa HacocHbIX arperata momiHocThio 3kBT. IIpsimoii myck aBurarens. bes
NAaTYMKOB Biaro- u Tepmo3amuthl. [lutatomee Hanpsixkenue 380B. Omun  BBOSI.
KonTtpomnep IHK-3. YcranoBka nos1 OTKpBITHIM HEOOM.

[Mxad ynpasnenust Upteim 1Y 1-2.3.0-31 (J) YXJIII.



1 Onucanue u padora
1.1 Haznauyenue u3ageaus

[kad ynpasnenus Upteim 111Y2-1.18,5.4.0-31 (manee — mkad ynpaBieHus)
MpeHA3HAYCH JIJIS1 YIIPABIICHUS paOOTOM M 3alIUTHI OT aBapuii 0HOTO Hacoca. OCHOBHAs
GYHKITUS U3IeTus — MOJep)KaHnue MMOCTOSTHHOTO JaBJICHUS B HAIIOPHOM TPYOOIIPOBOJIE,
ONMMpasch Ha TIOKa3aHWSA JaTdydKa JaBlICHWA. B KavyecTBE JaTyuKa J1aBIICHHS
HCTIOJIB3YETCS aHAJIOTOBBIN TATYUK.

1.2 Texunyeckue XapaKTepUCTHKHU

[IIxad ympaBieHHs] COOTBETCTBYET TPEOOBAHUSAM:
TP TC 004/2011 «O 6e30nmacHOCTH HU3KOBOJBTHOT'O 000OPYIOBAHUSY,;
TP TC 020/2011 «2nexTpoMarHuTHasi COBMECTUMOCTh TEXHUUECKUX YCTPOUCTBY.

Ceptuduxkar coorBetctBusi Noe TC RU C-RU.AVY05.B.06848.
TexHudeckne XxapaKTepUCTUKH U3JEIUs IPUBEICHBI B Ta0uIe 1.

Tabnuma 1
No HanmenoBanune 3HayeHue
1 | Pox toka nepeMeHHbIn, S0I'1y
2 | HomunaneHoe pabouee HanpsikeHue, B 380
3 | HomuHanbHOE HampsbkeHue u3ossinuu, B 660
4 | HomuHanbHOE HalpshKeHUE 1ienei ynpasieHus, B 220
5 JlommycTUMOE OTKJIOHCHUE HANPSDKCHUS TTUTaHUS 110%. . -15%
OT HOMHUHAaJa
6 | HoMuHaIBHBIN TOK KaXKIOH 1ienu, A 40
v HomunanbHast MOIIHOCTH MOJIKIIFOYaeMbIX 185
AJICEKTpoABUTaTesie, KB '
8 | [IpenenbHbI OTKIIOUYAEMBIN TOK, KA 10
9 | IlpenenpHbI KOADOHUITUEHT MOITHOCTH (COS() 0,89
10 | Tum naTyrka naBJICHUS AHANIOrOBBIH 1ATHHK
napyieHus (curtai 4...20 MA)
11 | Okpysxatomias Temneparypa npu padbore (-5...+40) °C
12 | Okpyxatomias Temneparypa npu XpaHeHUH (-25...+55) °C
13 | OTHOCHTENBHAS BIAXKHOCTH BO3/yXa 80% 0e3 xoHmeHcara
14 | MakcumanbHasi BICOTa HaJl ypPOBHEM MOPsI 1000m
15 | M'aGapuTsl mkada ymnpaBieHUs cM. [Ipunoxenue 4
16 | Cremnens 3amuTel IP54
3amnura OT NpsSIMoro
17 | Mepbl 3alIUTBI 0OCITYKHUBAOUIETO IepCOHalIa MIPUKOCHOBEHUS
K TOKOBEYIITUM YaCTSIM.
0 COTJIAIIIEHUTO
18 | Crenenp 3arps3HeHUS
C IoTpeduTeIeM
19 | Bung cuctemsbl 3a3eMIEHUS TN-S




[Iponomxenue Tabauns! 1

Ne HaumeHnoBaHue 3Ha4yeHUe

20 | Bug BHyTpeHHEro pa3jeneHus 1

21 Tunbl ANEKTPUUECKUX COSTUHEHUN FEE
(YHKIHOHAIBHBIX OJIOKOB

22 | YcnoBus OKpYKarolen cpeibl B

23 MakcumalibHast Harpy304Hasi ClloCOOHOCTh 220B, 2A

BBIXOJIHBIX petie (curHan TC)

1.3 CocraB u3geaus

lkad ynpaBieHus COCTOUT U3:

1)
2)

4)

KOpITyCca, MOHTa)KHOW IUIaThl, KPENEKHBIX ACTaJICH;
pEIEeHHOro TepMHUHAIIA;

npeodpazoBatens yactoTel ATV61;
ABTOMAaTUYECKUX BBIKIIOYATEIIECH;

MAarHUTHBIX MyCKaTEeJeH;

IIPOMEXYTOUYHBIX pEJIE;

CBETOCUTHAJILHOW apMaTypBl;

BEHTWJISITOpPA OXJIaXKICHUS 1Kada;

CUCTEMBI IIPOBOJIOB;

10) KJIIEMMHBIX KOJIOJIOK;

1.4 YcrpoiicTBo 1 padorta

1.4.1 YcrpoiicTBa HHAMKAIIMA U YIIPABJICHUSA
Ha nBepue mikada ympaBieHusi pa3MmenieHbl CIEAYIONIUE OpPraHbl YIPaBJICHHS U
uHauKamu (puc. 1):

\
\

\

UpTbiw  SB3NET

CeTb Pa6ota  ABapus
Cron Myck

2 3 5.6

Pucynoxk 1 — Opransl ynpaBiieHUsI 1 UHAWKALHUY [IUTA YIIPABICHUSI HACOCOM.




1) unnukarop «CETby;

2) unaukatop «<PABOTAY;

3) unaukatop «ABAPUS»;,

4) nepexmouartensb «[1YCK/CTOIy;

5) HaBUTAIIMOHHAS KJIaBHIIA BEBIHOCHOTO TepMmuHaia [14;
6) rpaduueckuii qucIIei BIHOCHOTO TepmuHaia [14.

Ha3nauenue oOpraHoB yHpaBiICHHS W HHIUKAIWMs TEpeIHed NaHenw muta (3a
UCKJIFOUYCHHEM BBIHOCHOTO TEpPMHHANa mpeoOpazoBatenss dvacrtorel Altivar 61)
HPUBE/ICHBI B Ta0HIIe 2.

Tabnuna 2
Ha3Banue Onucanue Ha3nauenue
. Ha cunoByto 4yacTh cXeMbl TOAAHO

Nunukatop «CETb» JKEJITBIN Y A

HaIPSKEHUE

3amyck/ocTaHOB Hacoca JJisi paboThI B
Hepexionares 2 MOJIO)KEHUSI | ABTOMATUYECKOM PEXUME MOAAEPKaHUS
«ITYCK/CTOTI» P P

JABJICHUS
Nunukatop «PABOTA» 3€JIEHBIN Hacoc BxiroueH
Nupukatop «ABAPUS» KPaCHBIN ABapus Hacoca

1.4.2 Onucanue padoThI U3aeusl

[Ipu BKIJIFOUEHMM CHIJIOBOTO aBTOMartuyeckoro Beikmrouarenss QF1 BHyTpu mikada
3aropaercs unaukarop «CETb» Ha aBepue mHTa ynpaBieHUs W MOJAETCS MUTAHHE HA
JacTOTHBIM TIpeoOpazoBatens. Ecnu nepeximtouarens «IIYCK — CTOID» naxomutcst B
nonoxkernnn «I[1YCK» cranmus HaunHaeT paboTaTh B aBTOMATUYECKOM PEXHIME.

OcCHOBHOM 3aJjayeil CTaHUMU B aBTOMAaTHYECKOM PEXHUME SIBISIETCS MOAAECPIKAHUE
MOCTOSIHHOTO JIABJICHUSI KUJKOCTH B HAOpHOM TpyOomposae. Obecnieuenue Tpedyemoit
TOYHOCTH PETYJIUPOBAHMS JOCTUTAETCSd MPUMEHEHHEM B CHCTEME MpeoOpa3zoBaTels
YacTOTBHI.

Jns  moanepkaHusi ~ MOCTOSSHHOTO — JABJIGHHMSI  JKUJIKOCTH  UCIOJIb3YETCS
peanr30BaHHBIN MPU MOMOIIY YacTOTHOTO nipeodpazoBatens [TU/]-perynsarop.

B cmsimem peknMe Ha BBIXOJIE 4acTOTHOTO TpeoOpazoBatens Oymaer 0 I'm go Tex
nop noka [IN]] — perynstop He BblAACT 3ajaHue CKOpOCTU 32 ['I1 U BBILLIE.

1.5 MapkupoBka

Ha mepenneit nBepiie mkada pacroaraloTcsi HaKJICHKH, COAECpPKAIINE CISTY OO
uHMOPMAITHIO:

- HAMMEHOBaHUe MIKada yrnpaBiIeHUs;

- 3aBOJICKOI HOMED miKada yrnpaBIeHUs;

- HAUMEHOBAaHHUE U KOOPJIMHATHI IPOU3BOIUTEIS 1IKada yIpaBICHUS;

- 0003HaYCHHUE TEXHUUYECKUX YCIIOBUM, COrIaCHO KOTOPHIM M3TrOTaBIUBAETCS IIKa(d
YIIPaBJICHUS,

- 3HaK «BbICOKOE HanpsKEHUE;



- HAUMEHOBAHHUE CBETOCUTHAJIBHBIX NHIMKATOPOB U OPraHOB YIIPABJICHUS,

- laTa U3rOTOBJICHHUS.

Buytpn mkada Bce dSI€MEHTHI HMEIOT MAapKUpPOBKY B COOTBETCTBUU C
NPUHIMIHAIBHOW cXeMoM MmiKada ynpaBieHus. Bce mpoBOAHMKM Lened yrpaBieHUs
MMEIOT MapKUPOBKY COINIACHO MPUHLMIIHAAIBHOU cxeme B coorBercTBuu ¢ ['OCT 2.709
«O003HaueHUs1 YCIOBHBIE MPOBOJOB M KOHTAKTHBIX COEIMHEHHMH 3IIEKTPUUYECKHUX
AIIEMEHTOB, 000PYI0BAHUS U YUYAaCTKOB LIETIEH B JIEKTPUUYECKUX CXEMax)».

1.6 YnakoBka

VYnakoBka  u3enuss  NPOU3BOAMUTCA B  HMHAMBHAYaJIbHYIO  KOpPOOKY U3
roppupoBanHoro kaptoHa. Ha kopoOke yka3pIBaeTCs HaUMEHOBAaHHE CTaHIIUH,
3aBOJICKOM HOMED, a TAK¥KE 3HAKH «BEPX» U WIHILIEBAsi CTOPOHAY.

1.7 Onucanue u padboTa COCTABHBIX YacTel U3/l
1.7.1 Onucanue nmpeoOpa3zoBaTes YaCTOTHI

[Tpumenenue mnpeoOpaszoBarens dvactotel ([TY) B JaHHOM IMTE yNpaBiICHUS
TI03BOJISIET:

-00CCTICUNTh MOJICPYKAHUE 33JIAHHOTO YPOBHS YXUIKOCTH B IIPUEMHOM pe3epByape
yTEeM PETYJIUPOBAHMS YaCTOTHI BPAIICHUS JIBUTATEIIS HAcOCa;

- 00eCTICUNTh TJIaBHYIO Pa0b0Ty 000pyA0BaHUS (JESKTPOIBUTATENIS U HACOCA);

- n30exaTh Meperpy3Ky MUTAIONICH CeTH B MOMEHT ITycKa M OCTaHOBa HACOCOB, 32
CUET CHIDKEHUS ITyCKOBBIX TOKOB;

- n30eXaTh TUAPABIMYSCKUAX YIapOB B TPyOOIIPOBOAAaX U 3alIOPHOM apmMaType.

Bcé 310 B CBOIO Oodepenp YBEIMUYMBACT CPOK WX CIYKOBI M CHIDKAeT 3aTpaThl Ha
o0ciy>)kuBaHHe 000PY/I0BAHHS.

B  mHacrosmiem muTe  ympaBIIeHHS ~ NPHMEHEH mpeoOpa3oBaTeib 4acTOTEHI
Altivar 61. PykoBojacTBO 1O 3KcIiyaTanuu mnpuiaraercs. Ilpm oOkaTke Hacoca, B
KOMIUICKTE CO IIUTOM YIIPABICHUS, 3aBOJIOM-U3TOTOBUTEIIEM CJIEIaHbl HEOOXOAMMbIC U
JIOCTAaTOYHBIC JJIi paOOThI CHCTEMBI YIPABICHUS HAcOCaAaMH YCTaHOBKH, YKa3aHHBIC B
tabmurte 9.



Tabmuma 9

Kon [TapameTpsnl YcraHoBka
ACC | Bpewms pasrona (yCKOpeHHE), €
dEC | BpeMms TopMOKeHUs (3aMEJICHUE), C
LSP Hwuxnsiga ckopocts, 'l
nPr HomuHanbHast MOIITHOCTH ABUTATENS, KBT
UnS | HomuHaneHOE HanpsbkeHue aBuratens, B
nCr HomuHanbeHbIN TOK ABUTATENs, A
FrS HomunanwsHas yactora aurareis, '
nSP | HoMuHanbHas cKopocTh ABUratess, 00/MUH
Al2t | Tum Al2
CrL2 | MunumansHOe 3HaueHue Al2, MA
CrH2 | MakcumanbHoe 3HaueHue Al2, MA
rl Haznauenwue rl
r2 Haznauenwue r2
Frl Kanan 3amanus 1
rin 3anpeT BpallleHus Ha3aj
CHCF | [Ipodwuns
CCS | [lepexntoueHue ynpaBlieHUs
Cdl | Kanan ympasnenust 1
Cd2 | Kaman ynpasieHwust 2
rFC [Tepexmntouenue 3aganus 2
Fr2 Kaunan 3amanus 2
rCb [Tepexmntouenue 3ananus 1B
Frib | Kanan 3amanus 1B
PIF Hasznauenue oOpaTHOM CBSI3HM peryisTopa
PIF1 | MuH. o.c. perynstopa, MM
PIF2 | Makc. o.c. perynsaropa, MM
PIP1 | MuH. 3aganue peryistopa, MM
PIP2 | Makc. 3agaHue perynsaTopa, MM
PIC | MuBepcus ommuboku [TU]]
rPG | IlponopuroHanbHBIN KOADPUITUEHT perynsiTopa
rnG NuTerpanbubiii k03P GUIMEHT perynsTopa
rdG | Iuddepennmanbubnii koddumueHT peryasropa
POL | MuH. BBIXOJ peryisropa, I'n
POH | MuH. BBIX0o# peryisaTopa, [
LPI VYcraBka KOHTPOJIA PETYIsATOpPa, MM
tPI 3aneprKKa KOHTPOJIS peryasaTopa, ¢
tLS Bpewmst paboThl HAa HUXKHEN CKOPOCTH, C
SLE | Cmemienne ycTaBKH HOYHOTO pexuma, [
rSF | Copoc HencmpaBHOCTEH
FLr [TonxBart Ha X0y
OPL | OOpsiB ¢a3sl ABUTATENS




B cnydae c0od HacTpoeKk WIM JAPYrMX  HENOJAaJ0K B QJIrOpUTME padOThI
npeoOpa3oBaTeNsl YacTOThl, B MAMATH BBIHOCHOI'O Ipa(UUEeCcCKOro TEepMHUHAJIA XPAaHUTCS
KOH(Urypalus 3aBOACKUX HACTPOEK [JIsi KOHKpeTHoro mkada ymnpasieHus. UToObl
3arpy3uTh 3Ty KOH(MUIypalMIO BBIIOJHUTE CIEAYIOLIEE:  OTKPBITH/COXPAHUTH =>
OTKpBITh => (paiin 1 => Bce.

2 Ucnonib30BaHHe MO HA3HAYCHHIO
2.1 DkcniryaTalMOHHbIEC OTPAHUYCHUS

TexHuueckue mapameTpbl, HECOOIIOIEHUE KOTOPHIX MOXKET MPUBECTHU K BBIXOY
W3J1eNIUsl U3 CTposi, IpuBeieHbl B Tabauie 10.

Tabauua 10

No HaunmenoBanue nmapamerpa 3HaueHue
1 | JlonycTMo€e OTKJIOHEHUE HaNpsHKEHUs MUTaHKs OT HOMHHAJIA +10%...-15%
2 | Okpyxkarolas Temreparypa npu padote (-5...+40) °C
3 | Oxpyxarormrast TeMIieparypa mpu XpaHeHUN (-25...+55) °C
4 | OTHOCHTENIbHAS BJIIAXKHOCTh BO3IyXa 80% 6e3 KoHJIeHCcaTa
5 MakcumanbHasi Harpy304Hasi ClfoCOOHOCTh KOHTAKTOB BBIXOIHBIX 2208, 2A

pene (curnan TC)

2.2 [loaroroBKa U3aeJus K HCMOJIb30BAHUIO

2.2.1 Mepsl 6€301aCHOCTH TP TIOATOTOBKE U3/ICITHUS
Bce MonTa)xkHbBIE pabOTHI JOJKHBI POBOIUTHCS KBATU(UIIMPOBAHHBIM MTEPCOHATIOM
Ha 00€CTOYCHHOM U3EIIHH.

2.2.2 O6beM u Mocae0BaTEILHOCTS BHEIITHETO OCMOTPA M3/1EIIHS

Heo6xomuMo yOeauThCs, YTO BCE AJIEMEHTHI IKada yIpaBieHUS HE HMEIOT
MEXaHMYECKUX TMMOBPEKACHUN 1 HAJIEKHO 3aKPEIUICHBI.

Kopnyc mkada ynpapjeHus 10/:KeH ObITh 3a3eMJieH!

2.2.3 YcranoBka mkada yrnpaBieHUs

Koncrpykmmeit  mkada  ympaBieHUs IIPEIYyCMOTPEHA  yCTaHOBKa  Ha
TOPU30HTAIBHYIO TOBEPXHOCTH. ['abapuTHbIe pa3Mepsl mKkada yrnpaBieHHUs MPUBEICHBI B
[Tpunoxenuu 4.

[kad ynpaBneHus cieAyeT 3allMIIATh OT MOMANaHUS MPSIMBIX COMHEYHBIX JTy4eH.
B wenocpenctBeHHON Onm30cTH OT mIkada HE MODKHBI PACIONIaraThCsl MOIIHBIC
HMCTOYHUKH TEIJIAa U SJIEKTPOMATHUTHBIX U3JTyYEHUH.

2.2.4 TlogroroBka Kk padoTe mkada ynpaBIeHUAS
1. IlpousBeanTe moaKIrOYeHUE MIKada yImpaBIeHUS COTIACHO CXEME TMOKITIOYCHHIH
(ITpunoxenue 1).
2. BBITIOTHUTE MPOTSHKKY BCEX PE3b0OBBIX COCAWHEHUN CHUJIOBBIX IIETICH IIUTa
YIIPaBIICHUS.
3. Ycranosute niepexiatouatenu «PYUH/ABT», B monoxenne «PYUH».
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4. Ycranosute nepekimodatens «IIYCK/CTOID B nonoxenue «CTOTIDy.

5. Britounrte aBpromatudeckuid Boikitouarenb QF1; 3aroputcs csetonuon «Cerby»
Ha JIBEpLE ILIATA YIIPABICHHUS.

6. BximrounTe aBTOMaTHUeCKWMW BBIKIIOUaTenb 1ened ympaBieHus QF3,
BBICBETUTCS] MHJIMKALIMS HA IUCIUJIEE MMaHEIu oneparopa puc. 1 mos. 1.

7. IlpoBepbTe MpaBUIBHOCTH BpallleHUs pabodero Kojeca Hacoca

[lepeBenute nepekmaouarens «PYUH/ABT» B nonoxenue «PYUHy.

3anyctute Hacoc Ha 2-3 cekyHabsl HaxaTthuem KHomkU «IIYCK», u BHUMaTEnbHO
HaOmoast 3a BpallleHHMEeM padoyero Kojeca, ONpenenuTh ero HampasieHue. Pabouee
KOJECO JOJKHO BpalllaTbCs IO HAMPaBIEHUIO CTPENKH, U300pa’KEHHOM Ha Kopiyce
CIIMPAJIbHOM.

AHaNOrMYHO TPOBEpPHTE HAMpaBlieHUWE BpalleHUs padodyero Kojeca BTOPOTO
Hacoca.

JIns M3MEHEHUs HANpaBJICHUS BpaLIEHUs DJEKTPOABUTATENS HAcoOCa CIEAYET
NOMEHSTh MECTaMH JIBE M3 TPEX KWJI MUTAIONIETo Kabess Hacoca Ha COOTBETCTBYIOLIEM
KJIEMMHUKE IIATa YIPABICHHUS.

10. luT ynpaBiieHus roToB K padoTe.

2.3 Ucnojib30BaHue U3aeIus

2.3.1 3amyck mkada ynpasieHus B paboTy

2.3.1.1 3amyck mikada ynpaBiaeHUs B pyYHOM PEXUME

Jlyist 3amycka Hacoca B py4YHOM PEKUME HEOOXOAUMO:

1. IlepeBectu nepekiarouarear «PYUH/ABT», B monoxkenne «PYUH». IlepeBectn
nepexitouaresib «[IYCK/CTOI» B nonoxenue «ITY CK».

2. Jlns 3amycka Hacoca B py4yHOM pekuMe HaxkaTh KHOMKY «ITY CKy.

3. [Ins ocTaHOBKH Hacoca B py4yHOM peknMe HaxkaTh KHONKY «CTOID».

2.3.1.2 3amyck mkada yrpaBieHHs] B aBBTOMaTHYECKOM PEKUME

JIns ympaBieHHs HAacocaMd B aBTOMATUUYECKOM pPEXUME B KAuecTBE JaT4MKa
JABJICHUSI UCIIOJIB3YETCS AHAJIIOTOBBIN TaTUHMK JABICHUS.

Jlyist 3amycka HacOCOB B aBTOMAaTUUYECKOM PEKUME HEOOXOIUMO:

1. IlepeBectu mepexmouarenun «PYUH/ABT», B monoxenne « ABT». IlepeBecTu
nepekiouatens «I[IYCK/CTOID» B monoxxenue «ITY CKy.

2. 3amycKk W OCTaHOB HACOCOB IIPOU3BOJUTHCS ABTOMATHYECKH COTJIACHO
aNropuTMY, YKazaHHomy B 1. 1.4.2.2.

11



2.3.2 ABapuiiHble peKUMbI PaOOTHI
[lepedyeHb BO3MOKHBIX HEHCIPABHOCTEN U CIIOCOOOB UX YCTpPaHEHHs MPUBEACHBI B
tabnuue 11.

Tabmuma 11
HewucnpaBHoCTh Nunukanus IIpynunna YcrpaneHue
Hacoc HE OrcyrctBue mnutaromiero | [logars MUTAIOIIEe
3amycKaeTcs, HalpsOKEHUs Ha  BBOJE | HANpsDKEHUE.
OCTAaHOBHIICSI  BO mkada yrnpaBJICHUS.
BpeMs paboThI
HET MHIUKAIUHU BBonHoli aBTomatuueckuit | [IpoBeputh cocrosHue
BBIKITFOYATEIIb HacocoB.  [IpoBeputh
OTKJIIOUMJICS TIO TIPUYHMHE | COMPOTUBIICHUE
KOPOTKOTO 3aMbIKaHUS W30JIUHA.  3aIyCTUTh

CTAaHI IO TTIOBTOPHO

[lkad ynpaBnenus

MPOJAOIKAET [Tepenosinenue Hoctrxenne 3Ha4YEeHUs | Y CTpaHUTh
paboTaTh B ABAPUIHOTO  ypPOBHS B | HEUCIIPABHOCTh
MIPEXKHEM PEXUME IIPUEMHOM pe3EpByape

(ocTaHOBIIEH).

['oput nunaukarop Cyxo¥ xo1 OrcyrcTBUE Ycrpanuth
«ABapus IepeKavYuBaeMon HEHUCIIPaBHOCTh
CTaHLIUN» KUJTKOCTH

2.3.3 ABapuu HacoCOB

[Ipy mosiBIEHMM KOMaHIbl Ha BKJIIOYEHHME HACOCHOTO arperata U OTCYTCTBUU
CUTHaJIa OOpaTHOM CBS3M KOHTPOJUIEP OMpENENsieT aBapuio HacOCHOro arperata. [lpu
ATOM Ha JBepIie IKada 3aropaercst HHAUKATOp «ABapus Hacocay.

Jlsi cOpoca aBapuu U nepe3anycKa Hacoca Mmocje BbIAICHEHHS U
yCTpaHeHHsI MPUYNHBI ABAPHH HEOOX0UMO HAKATH U yIE€PKUBATH
kiaaBuiy ESCAPE B Teuenue BpeMeHH He MeHee 3 CEKYH/I.

2.3.4 ABapus npeoOpa3oBaTelisi 4aCTOThI

[Ipy mocTymieHHH CHUTHANIA «aBapus» OT MpeoOpa3oBaTeNsi YaCTOTHl 3aropaeTcs
WHJUKATOp «ABapusi CTAaHIIMW» HA JABEPLE LIUTA YNPABICHUS, MOCIE YEro MPOUCXOIUT
OTKJIFOYEHHE CETEBOTO KOHTAKTOpa MpeoOpaszoBaresis 4acToTel Ha 60 cekyHy s cOpoca
aBapum mpeoOpazoBaTens 4acToThl. CTaHIMS HAYMHAET paboTaTh B PEIICHHOM PEXHME.
[To ucteyennio 60 cexkyHJ KOHTAaKTOp CHOBa 3aMblkaeTcsa. Ecnmu aBapus cOporieHa,
nmpeoOpa3oBaTeh YaCTOTH CHOBA BKIIIOUaeTcs B paboTy. Ecnu aBapwust nmpeoOpazoBarens
COXpaHsETCs, CTAHLIMsI OCYILIECTBIISIET 3 MOMBITKKM cOpoca aBapuu, Mocie yero pabdoTa
mpeo0pa3oBaTes YaCTOTHI MMOJTHOCTHIO OJIOKUPYETCS.

Bbonee nmonpoObHO 0 mpuuMHaxX BO3HUKHOBEHHS HeEUCIpaBHOCTEW cM.PykoBoacTBO
MoJIb30BaTels nmpeodpaszoBarens yactotel ATV6L.

3 Texuuueckoe 00C/Iy:KUBAHUE

3.1 OO0wue ykazaHus
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PerynspHple TpOBEpKM U IUIAHOBO-IIPEAYNPEIUTEIBHOE  TEXOOCTYy>KUBAHUE
rapaHTupyroT Oonee HaaéxHylo paboTy 1mkada ymnpaBieHHs. TexXHUYEeCcKOe
00CTy’KMBAaHHE MMPOBOJUTH HE PEXKE OJTHOTO pa3a B MECHLL.

3.2 Mepsl 6e30macHOCTH

Bce paboTbl 1O TEXHUYECKOMY OOCITYXKMBAaHHUIO JIOKHBI IPOBOJUTHCA HA
o0ecroueHHOM u3fenuu. K padote ¢ u3aenreM JOJIKHBI JOMYCKAThCS WA, U3YYUBLINE
HACTOSIIIIME PYKOBOJCTBO IO OKCIUIyaTallud W HUMEKIIKWE JOMyCcK K pabore B
AIEKTPOYCTaHOBKAX ¢ HanpsipkeHuem 10 1000B.

3.3 Texauyeckoe oOCIyKuBaHue mkada

Texauueckoe o00CTyKMBaHUE MIKada yIpaBieHUs BKIIOYAET B ce€0s MepUOgUISCKU
BHEIIHUM OCMOTpP, OYUCTKY OT MBUIM, MPOTSHKKY PE3bOOBBIX COCIUHEHHH, a TakKXKe
TEXHUUYECKOE 00CITy>)KMBAaHUE OTJ/IETBHBIX AJIEMEHTOB IIKa(a yrnpaBIeHUs.

[Ipu BHemIHEM OCMOTpE MPOBEPUTH HIKa(] ympaBieHHs U TOKOMOABOIALIUN KaOelb
Ha OTCYTCTBUE MEXaHMYECKHX MOBPEXKACHUIN, OOphIBa 3a3eMIISIOUIETO MPOBOJA,
3aMbIKaHUs Ha KOPITYC.

3.3.1 Texuuueckoe 0OCIyKUBAHUE MAaTHUTHBIX MTycKaTeeH

He pexe omgHoro pasa B Mecsll HEOOXOAMMO MPOU3BOAUTH OCMOTP MArHUTHBIX
nyckareneu. [Ipu ocMoTpe poBepUTH:

- BHEITHUN  BUJA ~ IIyCKaresis,  COCTOSIHUE  JIYyTOTaCUTENbHOH  KaMephl,
MarHuTONPOBO/Ia, KOHTAKTOB;

- COCTOSIHUE TTPUCOETUHUTEIBHBIX TPOBOIOB;

- OTCYTCTBHUE 3aTUPAHUS MMOABUKHBIX YaCTeH IMycKaTels (BpyUHYIO);

- COCTOSIHUE 3aTSKKU BUHTOB.

3.3.2 Texuudeckoe 00CIyKMBaHUE aBTOMATHYECKUX BBIKITIOYATEICH

BrikimtouaTenn HEOOXOAMMO colepkKaThb B YHMCTOTE, YTOOBI HA HUX HE MOMAJaIH
BOJIa, Macjo, AMyJbcus U T.1. [lepuogndecku, yepe3 Kaxkble 2 THICAYN BKIIOUEHUN, HO
HE peke OJTHOTO pa3a B T'OJl BBHIKIIOYATENh HY)KHO OCMATpPUBATh U MPOTHUPATH CHUPTOM
MOJIBIKHBIE W HEMOABMXKHBIE KOHTAKThl. OCMOTp BBIKIIOUYATENS TaKKe HYKHO
IPOU3BOJIUTH TMOCTE KAXKIIBIX IBYX OTKIIOYEHUN KOPOTKOTO 3ambikaHus. [locie kaxaoro
OTKJIFOYEHUSI TOKa KOPOTKOrO 3aMbIKaHUSI PEKOMEHAyeTcs TmpousBectd 8-10 pa3
omnepanuio « BxitoueHne-oTkiroueHne» 6e3 Toka.

3.3.3 Texnudeckoe oOciykuBaHUe IpeoOpa3oBaTeIsl 4aCTOTHI

YcrpoiictBo He TpeOyeT HHUKAKOTO MPOGUIAKTUYECKOTO OOCTYKMBaHHS. TeM He
MEHEE PEKOMEHAYETCS IEPUOTHUECKHU:

- IPOBEPATH COCTOSIHUE U KPETUICHUE COEIUHEHU;

- y0Oexnaarbcs, 4YTO TemIepaTypa B HENOCPEACTBEHHOM OJIM30CTH OCTaeTcs Ha
MPUEMIIEMOM YPOBHE M BEHTWIISLIUA 3P (deKTHBHA (CPETHUN CPOK CIY>KObI BEHTUIISITOPOB
paBeH 3 — 5 rogaM, B 3aBUCHUMOCTH OT OKPYKalolllei cpeibl);

- YIAJATh MPU HEOOXOIUMOCTH TBIIB C TPeoOpa3oBaTENS.

4 XpaHeHue

[Ikad ynpaBieHus JOIKEH XPAHUTHCS B 3aKPHITHIX MMOMEIICHUSIX, B BEPTHUKATHLHOM
WM TOPWU3OHTAJIBLHOM TMOJOKEHUU, Tpu Temrepatype —25°...+50°C, mpu OTCyTCTBUU
BO3JICUCTBUS KHUCIIOT, LIEJI0Uei, OEH3MHA, PACTBOPUTENICH, BOABL U T.J. MPU BIAKHOCTU
He Oonee 80% Oe3 KoHJeHcaTa. YKIaabIBaTh MIKa(bl HA JULEBYIO YacTh 3allpeIiacTcs.
XpaHeHue TOJKHO OCYIIECTBIIATHCS B TPAHCIIOPTHOM Tape.
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S TpancnoprupoBanue

VYIakoBaHHbIE  W3JENIHsS  JIONMYCKAETCS ~ TPAaHCIOPTHUPOBATH B 3aKPBITBIX
TPAHCIIOPTHBIX CPEACTBAX B COOTBETCTBUU C MPABUIIAMU NMEPEBO30K, NEUCTBYIOIIUMHA Ha
COOTBETCTBYIOILIEM BUJE TPAHCIIOPTA.

Ilorpy3ka © BbITpy3Ka YIAKOBAHHBIX W3JEIHA JIOJDKHBI TPOBOIAUTHCA B
COOTBETCTBHUHM C HAAIMUCSAMH U 3HaKaMU, HAHECEHHBIMU Ha TPAHCIIOPTHOM Tape. Bo BpeMs
MOTPY30YHO-PA3TPY30UHBIX PAOOT U TPAHCIIOPTUPOBAHUS U3JENHS B TPAHCIIOPTHOM Tape
HE JOJKHBI MTOABEPraThCsl PE3KUM yJapaM U BO3ACHCTBUIO aTMOC(HEPHBIX OCAIKOB.

PaccTtaHoBka M KpeIUIEHHE YNAKOBAHHBIX W3JAEIHMA B TPAHCIOPTHBIX CpPEICTBAX
JIOJKHBI oOecrieurBaTh WX YCTOMYMBOE TIOJIOKEHHE, HWCKIIOYaTh BO3MOXHOCTD
CMEILEHHUS U yIapOB.

6 CBuaeTeIbCTBO O IPUEMKe, KOHCEPBALMH M YIIAKOBBIBAHUH

IHRa@ YIpaBJICHUA HUCIIbITAaH, IMPpU3HaH T'OAHBIM K OKCILTyaTalluu )51
3dKOHCCPBUPOBAH.

Cepust mkaha yrpasieHus Wptemm 11V2-1.18,5.4.0-31 Ne

Jlata nmpuemMkun

OTBETCTBEHHBIH 32 IPUEMKY

IIOAITUCH

Jlata koHCEepBaUu

OTBETCTBEHHBIN 32 KOHCEPBAIUIO

HNOAMHUCH
W3nenue ymakoBaHO COTJIACHO TPeOOBAaHUAM, MPETyCMOTPEHHBIM B JIEHCTBYIOIICH
TEXHUYECKOU IOKYMEHTALIUU.

Hata peanuzauuun " 20 T

JlonyckaeTcs TpaHCIIOPTUPOBAHUE U XpaHEHHUE M3JIEIUM 0e3 Cpe/ICTB BPEMEHHOU
MIPOTHBOKOPPO3MOHHOM 3amuThl 10 Bapuantam B3-0 u BY-0.
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7 Pecypcbl, CpoKH ¢J1yK0bl M XpaHEHHUS, TAPAHTHH U3TOTOBHUTEJIS

7.1 Cpennuil cpok ciayObl U31€IUs HE MEHee S JIeT.

CpenHuii cpok cCiykObl YyCTaHaBIMBaeTCs NpU COOJIOACHUU TOTpedUuTeneM
YCIIOBUH DKCIUTYaTalluH, TPAHCIIOPTUPOBAHMS U XPAHCHUS.

7.2 'apaHTUU U3TOTOBUTENS

Cpoxk rapantun 12 mMecsiieB ¢ MOMEHTA OTIPY3KHU.

[IpennpusiTe-u3roToBUTENIb FAPAHTUPYET COOTBETCTBUE IKada yNpaBlIEHUS €ro
TEXHUUYECKUM XapaKTepUCTUKA, HaJIekKHYI0, Oe3aBapuiiHyto padoTy mikada yrnpaBieHus B
paboueM HMHTEpBaje XapaKTEPUCTHK, O€3BO3ME3HOE YCTpaHEHHE B KpaTdailliuii
TEXHUUYECKH BO3MOXHBIN CPOK 1€(EKTOB, a TAKKE 3aMEHY BBILIEAIINX U3 CTPOS AeTaliel
B TEUEHHUE FAPAHTUWHOrO CPOKa IO MPUYMHE MOJIOMKH WIIH MPEKIECBPEMEHHOIO U3HOCA
opu COOJIIOIEHUM TMOTPEOUTENEeM MpaBUI TPAHCIOPTUPOBAHUS, XPAHEHUS, MOHTAXa,
TEXHUUYECKOTO OOCITYKMBAaHUS U dKCIUTyaTalluu, YKa3aHHbBIX B HACTOSILEM MACTIOPTE;

[Ipy mnpoBegeHUM  TrapaHTHUIHOTO  pEMOHTa  TEYEHUE CpOKAa  TapaHTUU
IPUOCTAHABIMBAETCS HAa BPEMS IPOBEACHUS PEMOHTA;

3aBO/I-U3rOTOBUTENL MOKET OTKA3aTh B TaAPAHTUITHOM PEMOHTE B CIIy4ae:

e  Hanuyus MEXaHUYECKUX MOBPEXKICHUH, nedeKToB, BBI3BAHHBIX
HECOOJI0/IEHUEM MTPaBUJI SKCIUTyaTallld, TPAHCTIOPTUPOBKHU U XpaHEHUS;

e  (CaMoCTOATENBHOTO PEMOHTA WJIM U3MEHEHUSI BHYTPEHHETO YCTPOMCTBA;

e lI3meHeHus, cTUpaHus, YHAJICHHUS WIM HEPa30OPUYHMBOCTH CEPUMHOIO HOMEpa
u3Ieus Ha OUpKe;

e  Hanuuus nedekToB, BEI3BAHHBIX CTUXUWHBIMU O€JICTBUSIMU, TIOKAPOM U T.1I.

e [IpumeHeHHs u3enus He MO NPIMOMY Ha3HAYEHUIO;

[IpeTeH3un MpUHUMAIOTCS TOJIBKO MPH HAIHYUK O(OPMIIEHHOTO aKTa-peKiIaMaliiu
(vn 3asBJICHMS) C YKA3aHUEM IIPOSIBIICHUI HEUCITPABHOCTH.

TpancnopTUpOBKa HEUCIIPABHOTO U3JIENUA OCyIIeCTBIsIeTCs cuinamu [lokymnarens.

Wznenue, nmepenaBaeMoe AJisi TAPAaHTUHHOTO PEMOHTA, JIOJDKHO OBITH OYHMIIEHO OT
3arpsA3HEHUN U MOJTHOCTHIO YKOMIUIEKTOBAHO.

[IpuBeneHHbIC BBIIE TapaHTUMHBIE 00s3aTENbCTBA HE  MPEAYCMATPUBAIOT
OTBETCTBEHHOCTH 3a JIIOOBIE MpsIMbIE WJIM KOCBEHHBbIE YOBITKH, IMOTEPI0 MPUOBUIA WIIH
JIpyrou ymepo.

3a HempaBWIBHOCTh BbIOOpa mKada yHOpaBIeHHS NPEANPUSTUE-U3TOTOBUTEND
OTBETCTBEHHOCTH HE HECET.

BHUMAHUE: TIlepen 3amyckoM u3AenHsT B SKCIUIyaTallMIO, BHHUMATEJIbHO
O3HaKOMbTeCh C VHCTpyKIMEd 1O »HKCIUIyaTallud W JAPYTrUMU [paBUilaMud U
HOPMAaTHUBHBIMM JOKYMEHTaMH, JCUCTBYIOIIMMU Ha Teppuropun PO®. Hapymenue
TpeOOBaHUN ATUX JOKYMEHTOB BIJIEYE€T 3a €000l MpeKpalleHue TapaHTUUHBIX
o0si3arenscTB nepea [lokynarenem.

8 CBenenusi 0 npousBoauTEIE

OO0 «IIpennpusitue «B3neT»

644013, r. Omck; yi. 3aBepTsieBa, 36;

Ten. (3812) 600-639; dakc (3812) 602-030;
E-mail: asu@vzlet-omsk.ru
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[Ipunoxenue 1
CxeMa 3y1eKTpriecKast MOKIIYEHNUN

A 2 | [ x
(L1)2| 3| N Pl UT| VIIWI Pl [T pe
NSNS ENSNNREER
> P s Yo o gt s i Nl
Kadens numaHys Cunobou kadesns Aranozobsi Lomsw Lueramt TC
380 8 Hacoca aamiK Lyxoz0 Xodd
dabnequa

PI/IcyHOK 2 — MoHnTaxkHas cxema IIOAKIHOYCHUA

Tabnuia BHENTHUX MOAKITIOUEHUH 1IKada yrmpaBieHus.

Tabmuna 12
Ilo3 KonTakt Hasnauenue BeIBOa [Ipumeuanue
B I Brog dazer A
"L2" Brog dazer B 3,
X1 "L3" Brog dazel C 380 B,
"N" Brox Hewrpanu 50 I'g
"Pe" BBo/ minHbI 3a3eMiIeHAS
"ul" [Toxmrouenue dhas3wr A Hacoca |
X2 "V1" [Toxmrouenue a3l B Hacoca 1
"W1" ITonxmouenue das3er C Hacoca 1
"pe" [TonxiroyeHnue 3azemiieHus Hacoca 1
"4t [ToaxiroyeHue MOJI0KUTEILHOTO BEIBOIA JAaTYMKA JaBJICHUS
X3 e [ToaxmroueHne OTPUIIATEIBHOTO BBIBOJIA AaTUHKA JIABJICHUS
"pe" TToaxiroyeHre 3a3eMIISFOLLIETO BBIBO/IA JATYMKA JABJICHUS
X4 CX JlaTuuk «cyxoro» xona HonnaskoBpiii
"CX" BBIKJIIOYATEITh
"O06mmii" [Toaxmrouenue oOuero mposoja Tun curnana
X5 "PaboTa" Curnan «PaboTa Hacoca» «Cyxou
"Apapus" Curnan «ABapusi Hacoca» KOHTAKT
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[Ipunoxenue 2
CxeMa 351eKTpudecKas IpUHIUMITAAIbHAS



[Ipunoxenue 3
OO6mwmii BuA mkada yrnpaieHus: U TadapuTHBIE pa3Mephbl

[ VpToiw _ gsar |

Core PaGara ARApA

/

/

PucyHok 5

!

["abaputHbIie pasMeps! mkada ynpaBieHus MpuBeaeHb B Tabaue 13

Tabaunma 13
Haumenosanue H, My L, M B, Mu
[Ikada ynpaBneHus
111y2-1.18,5.4.0-31 1200 750 300
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