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BBegeHue

Hacroamue «PykoBoACcTBO MO 3KCI/lyaTalUMW» INpeAHa3HadyeHbl [AJ O3HAaKOMJIEHHUS
006CY>KUBAIOILETO MIEPCOHAJA C YCTPOUCTBOM, MPUHILIMIIOM JAEUCTBUS, KOHCTPYKLUEH, MOPSIIKOM
TEXHUYECKON 3KCIJIyaTalUd W OOCAY>XMBAaHUS YCTPOWCTBAa aBTOMATH4YeCKOM G6GaslaHCUPOBKHU
HanpspkeHus cetu YABH-3, uMeHyemoro Jiajsiee 1o TeKCTY WU “yCTPOMCTBO”.

1. Ha3HayeHue

1.1 YcTpo#cTBO mNpejHa3HAuYeHO KOPPEKUHUH TpexPa3HOTo MepeMeHHOTO HaNpsKeHHUs
CeTH B cay4yae ero HecooTBeTCcTBUs TpeboBaHUAM ['OCT 13109-97. YcTpoiicTBO B 3aBUCHMOCTHU
OT HaNps>)KeHHUs CeTU MOXKeT paboTaTh B peKUMaXx:

- TOHM)KEHHEe - YCTPOWCTBO NOHMWXXKAaeT HampshKeHUe CeTH; BBIXOJHOEe HalpsKeHue
YCTPOMCTBA MEHbIIIE BXOJAHOT0 Ha BEJIMUMHY BOJIbTO-A,00aBKH;

- NoBTOpP( TPaH3UT) — BbIXOJAHOE HANPSKEHUE YCTPOKUCTBA PaBHO BXOJHOMY;

- NOBBbILIEHWE - YCTPOMCTBO NOBBILNIAeT HANpsSKeHHWe CEeTH; BbIXOJHOE HalpshKeHHue
yCTPOUCTBA 60Jiblile BXOJHOTO Ha BEJIMUUHY BOJIbTO-/100aBKH.

YcTpo#cTBO peAHa3HAY€HO [IJIs1 UCMI0JIb30BaHHUS Ha 00'beKTaX HeObITOBOIO Ha3HAYEHUS —
npeANnpUSTUAX IPOMBIIIJIEHHOCTH, TPAHCIIOPTA, CEJIbCKOT0 X035MCTBa, OOLIEeNUTa U T.J,.

1.2 YcTpoHcTBO CTpeMUTCS 04 epKUBaTh BBIXOJHOE HaNpshKeHMe B IpeJeiax, 3aJlaHHbIX
noJsib3oBaTtesieM. [luTaHue moTpebuTesiel cO6A/aHCUPOBAHHBIM HAMpsKEHUEM OOecrneyrBaeT
HauboJiee 6J1arONPHUSATHBINA PEXXUM PabOThI 3JIEKTPOOOOPY/I0BAHHS C TOUKHU 3pEHHUS YBEeJIUYEHUS
ero Cpoka CJy>K0bl M pacxo/ia 3JIeKTpO3Hepruu. BoixoJHOe HanpskeHWe YCTPOMCTBA He MOXKeT
ObITh NOHMKEHO UJIH MOBBIILIEHO 60JIblle, YeM Ha MaKCUMaJIbHOE Halpsi>keHHe BOJIbTO/I06aBKH.

1.3 Koppeklus ceTeBOro Hampsi>KeHUsl NMPOU3BOJUTCH 3a CYET KOMMYTallMM OOMOTOK
TpaHcOpMaToOpoOB, 6J1aro/japsi UeMy CO3/1aeTCsl BOJIbTO-/00aBKa — pa3HUIIA MEX/AY BbIXOJHbIM U
BXOJHBIM Halps>KeHWEeM YCTPOUCTBA. THUII KOMMYyTAlMOHHOTO 3/IeMEHTA — TUPUCTOP.

1.4 YcTpo#cTBO HMeeT MUKPOIPOLIECCOPHYIO CUCTEMY YIIPaBJIEHUS.

1.5 VYcrpoicTBO MMeeT Iepek/ioyaTesJb Ha TpU MNoJsoxeHus: “Atomatr’, “OTkia.”,
"bainac”. [lpy HaxXOXAEHHUM PYKOSATKU TymOJiepa B TMOJOKEHHUH “ABToMaT” yCTPONCTBO
CTPEMUTCSI NMPUBECTH BBIXOJHOE HANpPsKEHHE B COOTBETCTBUE CO CBOMMH HACTPOMKaMH, a B
noJsioxkeHUM "Bainac” - BbIXOJJHOE HaNpsKEHUE YCTPOWCTBA PAaBHO BXOJAHOMY HE3aBUCHUMO OT
BeJIMYMHBI BXOJHOTO.

1.6 YcTpONCTBO MMeeT pa3sBUTYIO CUCTEMY UHJMKALUU OCHOBHBIX IIapaMeTPOB Ha KU/ KO-
KpUCTaJJInueckoM Juciiee. Ha fucnsee oTo6paxaroTcs clefylolive JaHHble:

- BXOJHOe HanpsKkeHud UBX;

- BBIXOJIHble HanpskeHue UBBIX;

- TeMnepaTypa TpaHcopmaTopos T1, TZ;

- TeMIlepaTypa pajuaTopa OXJaKAeHUs TUPUCTOPOB T.

1.7 YcTporCcTBO MMeeT CUCTeMY 3alUT OT aBapUMWHBIX CUTYaLlul:
- KOPOTKO€ 3aMbIKaHHe B Harpy3Ke;

- IJITeJIbHas NleperpyskKa TOKOM;

- Ieperpes;

- CJIMLIIKOM BBICOKOE MJIM CJIMIIKOM HU3KOe BXOJJHOE HallpsKeHHUe;
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- moBpex/aeHue TpaHchopMaTopa UM leneu ynpasaenus( guddepeHnimanbHas 3alUTa).

2 TexHUYECKHE XapaAKTEPUCTHKH U YC/TI0BUA IKCIVIyaTALlUHA

2.1 OcHOBHbIE TEXHUYECKHE XapaKTEePUCTHUKU yCTPONCTBA IPUBEAEHBI B Tab ule 2.1

Tab6sauua 2.1 - TexHuyeckue xapakTepucTuku YAGH-3

KosinuectBo ¢as 3
CeTb 165..275 B B, 50 I'g
Hanpsi>keHue 11ara BoJIbTO-106aBKH 11.13 B
ToyHOCTB 6a/1aHCPOBKH BBIXOZHOT'O +/-5%

HallpAXXeHUud

TunoBo# pabounii Juana3oH BbIXOJHOTO
HanpsxeHud, B

219..235 ( mporpaMMupyeTcs MoJib30BaTeeM)

HoMmuHa/bHBIN TOK ¢a3bl, A

40, 63,80,100, 125, 160, 200, 250

Tun KOMMyTalLlMOHHOT O 3J1eMEHTa Tupucrop
0O6xonHoM koHTakTop( baknac) EcTb
Tun cucremsl ynipaBjieHUs MukponpoueccopHas
BpeMs cpabaTbhIBaHUsI 100 Mc

Nuaukanusa

Kuako-kpucraiinyeckuu guciiey, 2
CBETO/IM0/1a, laMnbl "baiinac” u «”ABapus”

ﬂOl’IOJIHI/ITe.IIbeIe KOHTAaKTbI

nporpammupyemoe pesie 220 B 5 A. BeixogHo#

»” o«

curHas: “Pa6ota”, “ABapus”, “'oTroBHOCTB”

3au_mTa: KOPOTKO€ 3dMbIKdHHE

BBOAHOﬁ aBTOMAaTH4YeCKHUH BbIKJHOYATE b

3aLL[I/ITa: rneperpy3ka AJIMTeJbHbBIM TOKOM

BBOAHOﬁ aBTOMAaTH4YeCKHUH BbIKJIIOYATEb

3amuTa: neperpen

JlaTyuKu TeMnepaTypbl TpaHCHOPMATOPOB U
TeMIlepaTypbl BO3/lyXa BHYTPHU 6JI0Ka

3au_mTa: CJIMIIKOM HU3KO€ NJIX CJIMIIKOM
BbICOKO€ BXOAHOE HAIIPAXKEHHUE

JJIeKTpPOHHadA

3auuTa: AuddepeHIiaabHasA 3alUTa

Jd1eKTpoHHas 3awuTa. OTK/IYeHue NpU
NOBpeXJAeHUHN TpaHchopMaTopa UK Lienei
KOMMYTAaLlUU

[leperpy3o4Hasi CioCOGHOCTb

B cooTBeTCTBUH C XapaKTepHCTHKOﬁ BBOJHOTO
dBTOMATHU4Y€CKOI'O BBIKJIIOYATEJIA

CreneHb 3alMIEHHOCTH [P54
Ox sk eHHe [IpuHyAUTE/IbHOE BCTPOEHHBIMU
BEHTUJIATOPAMHU
TeMnepaTypa OKpyKawlleu cpesbl -40..40 C

OTHOCHTeJbHAs BJAXXHOCTh BO3yXa

0..90% 6e3 KoHJieHcaTa ( cyxoe NoMelleHHe)

PexxuM paboThl

Jlautenbubi, [1B = 100%

Cpok akcmiyaTayuu

He menee 10 JsieT

['apaHTuda

36 MecsiLieB

2.2 YcTpoKMCTBO NpelHa3HaYeHO /15 3KCIUIyaTalUH B CJIeYIOUIMX YCI0BUAX:
A) 3akpbITble B3pbIBOOE30NIACHbIE TOMELeHUS Oe3 arpeCcCHBHBIX NAPOB U I'a30B;

B) pa3MeleHre Ha OTKPBITOM BO3/YXE;

B) TeMmnepaTypa okpy:xatoiero Bo3ayxa ot -40 go +40 C;
) atmMocdepHoe gaBseHue oT 84 no 106,7 klla;
) mecTto pacnosioxkeHus o 1000 M Hag ypoBHEM MODS;
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E) oTcyTcTBHe BUGpanMu U yapoB.
3. YCTpOMCTBO U NPUHLMN AEHCTBUS

3.1 BHyYTpeHHee VCTPOUCTBO.

YcTpolcTBO BHYTpHU peCTaBJIEHO HAa pUCYHKe 3.1:

Hl" 1 !5lttmunh ““ § ul\\:‘.'.‘.f
TV A5k m-

PucyHok 3.1 BHyTpeHHee yCTpOUCTBO

BHyTpu Kopnyca pa3MelarTCs:
A) cunoBble TpaHchopMmaTopsl TV1-TV6;
B) BBOJHOM aBTOMaTUYeCKHUU BbiKIoYaTe b QF1;
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B) kneMmMHas kosnoaka XT1 /11 NOAK/II0YEHUSI HEUTPAJIU U LleNlell Harpy3Ky;

) cunoBble koHTakTOpbI K1-K3;

/1) aBTOMaTH4eckue Bbikao4YaTesu QF2-QF13;

E) cunoBbie pe3uctopsl R1-R6;

) pesuctopsl nogorpera R7-R8;

3) TepMocCTaThI JJis1 yIIpaBJeHUs1 NOJ0TPEBOM U BEHTU/IsALLMEN IKada;

M) 3 TupHCTOpHBIX 0JI0KA, COCTOSLIUX M3 pajUaTopa, C yYCTAaHOBJEHHBIMHM Ha HEM
TUPUCTOPHBIMU MOAYJIIMU U IJIaTaMU yIpaBJIeHUS;

K) BEeHTUAATOPBI OXIaXK/IEHUS

JI) npomexxyTouHblie pesie KL1-KL7;

M) kseMMHast kosioaka XT2 a1 noK/II04UeHHs1 BHELIHETO MyJibTa yIpaBJeHUs

Ha simieBoi naHen KaX/A0ro TAPUCTOPHOIO 6J10Ka pa3MelaroTCs:

A) cBetoauo/bl "PaboTa” u "ABapus’;

b) Jlamna "ABapus”

B) *KUAKO-KpUCTANIMYECKUHN JUCTLIEH;

B) Tym6s1ep “PaboTa”- nepek/touaTtesib ¢ nosoxkeHusamu “Bka”/ "OTka”;

Ha ofHOM M3 JMLeBBIX IaHes el pa3MelleHbl: JaMna “bainac” v nepeksroyaTesb peXKUMOB
"ABtomat”/”OTkn”/”"baknac”;

Ha HMKHeM mnaHesiM Koplyca HaxoJAUTCA KjaeMMa 3a3eMseHUsA. C Hapy»KHOU CTOPOHBI
pa3MelleHbl 3allMTHbIe KO3bIPbKHY, 3alllMIa0lMe OT N0NaJaHNusA BHYyTPb lKada 0CaIKOB yepes
BEHTUJIALIMOHHbIE OTBEPCTHUS;

da3pl NUTaHUA NOJKJOYAETCS K CBOOOAHBIM 3a)KMMaM aBTOMATHU4YeCKOI'0 BbIKJIHOYaTeJs
QF1, nHysieBol nmpoBOA, M Harpyska K KJieMMHOM KoJiofke XT1. ABToMaTHYeCKHe BbIKJIOYATENH
QF2-QF13 npeagHa3HavyeHbl A1 3aUAThl TPAHCPOPMATOPOB, Lielleld KOMMYTalluK yIpaBJIeHus.

YcTpoMCTBO KOMILJIEKTYeTC IyJbTOM JUCTAHIMOHHOIO YIpaBJieHUs, C I[OMOLIbIO
KOTOPOr'0 MOXHO B CJyyae HEHUCIPABHOCTU MNepeBeCTH MUTAaHHE HArpy3KU Ha Oailmac, He

OTKpbIBasi PU 3TOM CUJIOBOM IKad.

3.2 PeXuMbl paboOThL

YCTpOHCTBO B JIIOOOM MOMEHT HaXOJAUTCA B OJHOM M3 PEXUMOB pabOTbl. ITHU peXUMbI
nepevyucaeHsl B Tabsule 3.1.

Tab6sinna 3.1 PexxuMbl paboThI yCTPOMCTBA

Ha3BaHue pexxuma [TosgcHeHue

OcHOoBHOM pexuM pab6oThel. PykoATka TyMmb6jiepa HaxXOAUTCA B
noJioXKeHUM “ABTOMaT”, yCTPOHUCTBO MCIOPAaBHO U CTPEMUTCS

“ABTOMAT”
cba/laHCUPOBaTh BbIXOJHOE HaNpshKEHHUeE, HAa JAUCIJIee 0TOOpaXKalTcs
TeKyllue JaHHble
B 3TOT pexkuM yCTPOMCTBO MEPEXOJUT MNPU PETUCTPALUU KAKOU-TM60
aBapuiiHOM cuTyauuud B pexxkume “ABToMat”’. [Ipu 3TOM BBIXOJHOE
“Apapus” Hallps>KeHWe OTCYTCTByeT. B 3aBUCMMOCTH OT BHJA aBapUHHOU

CUTyalldu YCTPOUCTBO MOKET aBTOMAaTUYeCKH IeperdTU B pexuM
“PaboTa” M6GO A/ 3TOr0 MOTPEeOYeTCs OTK/I0YEeHHE MU TAHUS.
Ha uHaukaTope oTo6pakaeTcsl KOJ, OLIMOKHU Y MOSICHSIOIAs HaAIUCh

“banac” PexxuM 1npenHa3HayeH [iisi NWTaHUSI NOTpebuTesled B  ciayyae

6
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HEUCIPABHOCTH yCTPoMCTBA. [/is epexo/ia B 3TOT PEXUM HEOOXOAHUMO
nepeBeCTH PYKOSATKY Mepek/oyaTesss B moJjoxkeHue “Bannac’, npu
3TOM BKJIIOYUTCA OOXOJHOM KOHTAKTOpP, KOTOpPbIA MNOJAeT BXOJHOE
HamnpspKeHWe  Ha  BBIXOJ,  YCTPOMCTBA  HAMpSMYyl,  MHUHYS
TpaHcdopMaTopbl U CXeMbl ynpaBJjieHUs. [lpu 3ToM 3aropaetcs
CUTHaJIbHasA Jiammna “Bainac”, 6ajaHCUPOBKa BBIXOJHOI'0 HaINPSKEHUSs
OTCYTCTBYET.

“[IporpammupoBaHue”

PexxuM npeaHasHayeH [Jisl 33/laHUsl 3HAYE€HUM NPOTpaMMHUPYeEMbIX
napaMeTpOB U COXpPaHEHUsI UX B NMaMATH MHUKpolpoueccopa. YTobbl
nepelTH B 3TOT PEeXUM, HaZl0 HaxaTb KHomky “Ilporp.” ¢ mepesaHeit
naHesu. [lepexos B peXHUM MNPOrpaMMHPOBAHUSI HEBO3MOXEH U3
pexxuma “ABapus”.

B mnepBoi cTpoke HHAUWKATOpPA OTOOpakaeTcs HOMep W Ha3BaHHUeE
TeKyled GYHKIMM, BO BTOPOM CTpoKe — 3HaueHHe QYHKIUM H( HJIH)
NOsICHEHHE

3.3 KOHCTPYKTHUBHOE UCIIOJIHEHUE.

KOHCTPYKTUBHO YCTPOWCTBO BBINOJHEHO B BHJAe MeTasindyeckoro Ikada. [kad
npejHa3HayeH /Jii MOHTaXa HA OMNOpPY, AJIi 4Yero MOXKeT KOMILJIEKTOBAaTbCS I0J[BECOM -
OTIOPHOW paMo¥l il pasMelleHUs U yJep>KaHUs IIKada Ha Omope - U JAONOJHUTEJbHBIMU
JleTa/IsIMU /151 Kpele)ka KaK Ha KeJie3006eTOHHYI0, TaK U IepeBSIHHYIO OMOopY.

PucyHok 2 IloaBec ¥ KOMIUIEKT JeTaslel [Jis KpellJIeHHs Ha Onopy

Tak e mKad MOXKeT ObITh yCTAHOBJIEH CTALLMOHAPHO HA POBHOM MOBEPXHOCTH.
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Kabenu B mkad 3aBoAsATCS CHU3Y uyepe3 KabesibHble FepMOBBOJIbI C JIEBOM W NpaBOH
cTopoHbl. JKHJbl UTAMOILEr0 Kabesis NOAKIIYAITCA K CBOGOJHBIM 3aKMMaM aBTOATHUYeCKOT0

BbIKJItO4aTesasa QF1.

YCcTpoHCTBO MMeeT OpraHbl ynpaBJieHUs] U UHUKAL WY, TlepedyrcaeHHble B TabsuLe 3.2

Tabsinna 3.2 3/ieMeHThI ypaBJieHUsI U UHAUKALMU YCTPOMCTBA

ABTOMaTHYECKUU KoMMyTanus cuioBOro HanpsiKeHust
BhIKJIO4aTe b QF1
ABTOMaTHuecKue 3awuTa Lemneu ynpasseHusi Kontaktopa K1( 6aiinac)
BbIKJItO4YaTe b QF2
ABTOMaTH4YecKUe 3amuTa 1nened ynpaBiaeHuss KoHTakTopoB K2 u K3( cxema
BbIKJIIOYaTe b QF3 0aJlaHCUPOBKH)
ABTOMaTHUYeECKHE 3amuTa 1emnei ynpasJjeHus NOA0TpeBa U BEHTUALLUA
BbIKJIIOYaTea b QF4
ABTOMaTHuyecKUe 3amuTa Leneil KOMMyTalUW W YIIpaBJeHUsI THPUCTOPHOIO 6JI0Ka U
BoIkJItouaTesu QF5, QF6, | TpaHcdopmaTopoB dpasbl A
QF7
ABTOMaTHuYecKUe 3amuTa Leneil KOMMyTalUW W YIIpaBJeHUsI THPUCTOPHOIO 6JI0Ka U
BbIK/ItoYaTes i QF8, QF 9, | TpancdopmaTopoB ¢assl B
QF10
ABTOMaTHUYeECKHE 3amuTa Lenei KOMMyTal MU U yIpaBJeHUs THPUCTOPHOIO 6JI0Ka U
BoIkItoyaTesu QF11, QF | TpancdopmaTopoB ¢asbl C
12, QF13
Jlamna "bainac” ['opuT npu paboTe ycTporcTBa B pexxuMe “baiinac”
” ) [opuT B ciy4yae HEUCNPABHOCTH, 3aPUKCUPOBAHHOMN IJIaTON peJie
Jlamna "ABapus
KOHTpoJisg HanpsikeHus PKH
Tym6sep "PaboTa” Jlisl moJlayy NUTaHUs HA TUPUCTOPHBIN BJIOK
[lepekroyaTesb 151 epeksItoYyeHUs1 Mexay pexxuMamu "ABToMaT” U «”bainac”
PEXUMOB
Ceetoauon "PaboTta” CBeTHUTCA B aBTOMAaTUYECKOM peXXHMe PaboThl
Ceetoauos "ABapus” CBeTHUTCS B pexxume "ABapus”

3.4 HasHayeHHe KJeMM KJeMMHbIX KoJoJaku XT1-XT2, X1-X2 npuBeaeHo B Tabuauie 3.3.
KnemMHbIe kostoaku X1-X2 pa3MelleHbl Ha 1JIaTe yIpaBJieHUs.

Ta6suna 3.3 HasHayeHUe KjieMM KJIeMMHOH KOJIOAKHU

Ne HasnaueHnue
KineMMHUK llenb
KJIEMMbI

XT1 1 LA Jl1s coeIUHEHUSI C HAarPY3KOH, BbIX0 ] dasbl A

XT1 2 LB Jl1s coeJUHEHUs C HArPY3KOH, BbIxo, ¢asbl B

XT1 3 LC Jl1sl coelUHEHUS C HArPY3KOH, Bbixo/ ¢asbl C

XT1 4 N J1 noiK/II0YeHUs] HEUTPaIU

XT? 1 SA1.1-1 [lofkyr0YyeHMe BHELIHErO NyJIbTa, BHEIIHee BKIKYeHHEe
] pexxuma “baiinac”

XT? 2 SA1.1-2 [logkyr0oyeHre BHELIHErO NyJIbTa, BHEIIHee BKIKYEeHHEe
) pexxuma “baiinac”

XT? 3 SA12-1 [TofkJit0o4YeHHEe BHELIHETO MYJIbTa, BHEIIHEE BKIYEHHE
' pexxuma “ABToMart”
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XT2 4 SA1.2-2 HoﬂKﬂlo‘jeHHe BHe"LHHeFO MyJIbTa, BHEIIIHEE BKJIIOUEHHE
pexxrMa “ABTOMAT

X1 1 ay Bxo/i IMCTAaHLMOHHOTO yIIpaBJIeHUs

X1 2 GND 06wuit

X2 1 H3 P1 HopMasibHO-3aMKHYThIM KOHTAKT 1-ro mporpaMMUpyeMoro
peJsie

O6uuit | O6UMM KOHTAKT 1-ro mporpaMMHpyeMoro peJje

X2 2 P1

X2 3 HO P1 HopMa/ibHO-pa3oMKHYTbIA KOHTAKT 1-r0
IPOTrpaMMHUPYEMOTO peJie

3.5 [lpyHIMN AelCcTBUS
[Ipy HaxoXJAeHUU DPYUKHU MepeKk/uaTesss B cpefHeM mnosiokeHMH “OTKA” BBIXOAHOE

Hanps>KeHHUe OTCYyTCTBYeT.

[Ipy HaxoXJeHUM DPY4YKMU INepek/ardaTess B NojoxeHue “Bakmac” BK/OYeH CHJI0BOH
koHTakTop K1, BbIXOZHOE HanpsKeHHWe YCTPOWCTBA MOBTOpPSAeT BXOJHOe. basaHcHpoBKa
BBIXOZJHOT'O HaNIPSI2KEHUS OTCYTCTBYeT.

[Ipy HaxoX/JleHUU pYYKHU NepeK/rodaTess B MoJoxeHWe “ABTOMAT” BKJIIOYEHBI CUJI0BOU
koHTakTop K2 u K3, HampsikeHue ceTH MoJaeTcs Ha BbIXOJ, yepe3 CxeMy OaslaHCHPOBKHU
HanpsKeHHUs.

YCcTpoHCTBO HeNpepbhIBHO OTC/IEXKHWBAET BXOJHOE U BBIXOJHOe HaNpsKeHHe MO0 KaXJou
dase ¥ B 3aBUCMMOCTH OT BBIXOJJHOT'O HaNpsHXKeHUS NMPOU3BOAUT TUPUCTOPHYIO KOMMYTALUIO
06MOTOK TpaHCPOPMATOPOB TAaKUM 06pa3oM, 4YTOObI NMOAJepKUBATh BbIXOJHOE HaNpsKeHHe B
npejiesiax 3aJaHHOM HOPMBI.

[Ipu paboTe B aBTOMAaTHYE€CKOM peXUMe CBETHUT cBeToauo "CeTb” U MUraeT CBETOHO/
"CuHxp” Ha mJaTax ynpaBJeHUS U NepUoJUYEeCKH OOHOBJISIOTCS JAAaHHble Ha AHWCIJIESX, YTO
TOBOPUT O HOPMa/IbHOM (pYHKIIMOHUPOBAHUU yCTPOMCTBA.

3.6 /lucTaHIIMOHHOE yIIpaBJIeHUe

YcTpoicTBO MMeeT BXO/J, AUCTAHLIMOHHOTO yrnpaBsieHUsA — kieMMbl X1:1 u X1:2 Ha nuiaTe
ynpassieHud. C MOMOLIbI0 3TOTO BX0OJa UMEETCH BO3MOXHOCTb JOTNOJIHUTEJBbHOTO yIpaBJaeHUs
YCTPOUCTBOM B 3aBUCUMOCTH OT 3HayeHUsl QyHkuuu F1( cm.nyHKT 7). B ciyyae 3aMKHyTOro
COCTOSIHUSA BX0/ia AV CTAHLLUOHHOIO YIIpPaBJIeHUsl YCTPOMCTBO NEePEXOAUT B OJHO U3 CAEAYIOIIUX
NOJIOXKEHUH, onpeZiesieHHbIX pyHKIuen F1:

- TPAH3UT — BbIXOJHOE HaMpPsi>keHUEe PaBHO BXOAHOMY;

- OTKJIIOYEHO — BBIXOZJHOE HaNps>KeHUe OTCYTCTBYeT.

3.7 Bbibopa Arana3oHa BLIXOJHOI0 HANPKEHUS
Bbixo/iHOe HanpsiKeHUe YCTPOUCTBA MO ePKUBAETCS B [jMana3oHe, 3alaHHOM QYHKIMEN

F21. 3navenus no ymosiuanuto F21 =219..235 B.
[Ipn 3TOM NpUMepHas 3aBUCUMOCTb BBIXOJHOTO HAIlpsXKEeHHUs OT BXOJHOIO IIpHMBeJleHa Ha
pUcyHKe 3.2:
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PucyHnok 3.3 [IpyuMepHasi 3aBUCMMOCTb BbIXOZHOT'O HANPsXKEHUSI YCTPONUCTBA OT BXOJAHOTO

3.8 Bb160p QYHKIMI IPOrpaMMUPYEMOro peJie

Ha k/ieMMHy10 KoJs10/IKy X2 MJIaThl yIpaBJieHUs BbIBeJleHbl KOHTAKTbl IPOrPaMMHUPYEMOr0
pesne. B 3aBucuMocTH oT 3HaueHUM QyHKUUU F4 ( cM. NyHKT 7) pesie MOXeT ObITbh HEAKTUBHbBIM
WJIU BBITIOJIHATD QYHKIMIO CUTHAIM3ATOPa CEAYIOIINX COOBITHM:

A) YcTpoiicTBO HaxoAUTCs B pexkuMe “'oTOBHOCTL”;

B) YcrpoiicTBo HaxoauTcA B pexxuMe “Pabora’;

B) YcTpoiicTBo HaXoAUTCS B pexxume “ABapus’.

KoHTaKThI MpOrpaMMHpPyeMOro pejie MoXKeT KOMMYyTHUPOBaTh HanpsbkeHue 220 B 50 ' u
TOK 5 A.

3.9 3anuch B 1aMAThb 3aBOJICKUX HACTPOEK.

Perynsatop uMmeet cneyuanbayo GyHkyuio FO8( cM. myHKT 7), IpU COXpaHEHUU B MaMATH
KOTOpPOM 3Ha4eHUs paBHOro 1, Bce NoJsib30BaTe/JbCKHE YCTAaHOBKU CTHUPAIOTCH, @ HA UX MeCTO
3aMUChIBAIOTCS 3aBO/ICKUE 3HAYeHUS] GYHKLIUH.

3.10 3amuThl
B ycTpoiicTBe peasin30BaHbI CeAyOLHe BU/bl 3aILUT:

A) 3amMTa OT KOPOTKOrO0 3aMblKaHHUSl Ha BbIXOJle M Ieperpysku ob6ecrneyrBaeTcs
aBTOMaTH4YeCKUM Bbika4aTeseM QF1;

B) 3amura OT KOpPOTKOro 3aMblKaHUs B TpaHcpopmaTopax, Lensx KOMMyTalLUW U
ynpaBJieHUsl obOecrnedyrBaeTCs aBTOMAaTUYeCKUMU BbikItoYaTeasimu QF2-QF13;

B) 3amuTa oT neperpeBa obecrneuuBaeTCsl BCTPOEHHBIMU TEMIEPATYPHbIMU JaTYUKaAMH,
KOTOpble HelIpepPbIBHO ONpallMBaeTCs MUKPOIPOLLECCOPOM.

[IpepenbHble TeMIepaTyphI:

- TeMnepaTypa TpaHcdopmaTtopoB(T2, T3) - 95 C;

- TeMnepaTypa paguatopa ( T1) - 80 C.

[locne mpeBbIlIeHUSI OJAHOW M3 3THUX TeMIlepaTyp paboTa yCTpoucTBa 6GJIOKUpPYeTCs A0
OXJIQXKJeHUS:

- TeMnepaTypa TpaHcdopmaTtopoB(T2, T3) - 65 C;

- TeMnepaTypa paguatopa ( T1) - 60 C.
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[Tocsie 3TOrO yCTPOMCTBO COpAchIBAET OLIHUOKY.

[) 3amMTa OT C/JAMIIKOM BBICOKOTO WJIM CJAMIIKOM HU3KOTO BXOJHOIO HaNpshKeHHe -
ajiekTpoHHas. [Ipy HaxoXJAeHUU BXOJAHOTO HampsikeHUs MeHblle 165 B uau Bbime 275 B
TeyeHHe 2 CEeKyHJ, YCTPOMCTBO MepexoAUT B peXUM "ABapus”’, TaK KakK MPU TAaKOM Juana3oHe
HanpshKeHUs OHO He MOXKeT 06eclevyuThb BbIXOJHOe HalpsihKeHUe Ha YPOBHE, JONYCTUMOM JJis
NUTAHUSI HAarPy3KHU.

C nmomouipio pyHKUMU F91( cM. myHKT 7) AOMYyCKAaeTCs BO3MOXXHOCTb OTKJ/IIOUEHUsI 3TOHU
3alLUTHI.

[Ipu UBx>300 B 3auuTa cpabaTbiBaeT MITrHOBEHHO HE3aBUCUMO OT 3HaueHUs PyHKiuu F91
JUISl Ipe0TBPalleHHs BbIX0/la U3 CTPOSI YCTPOMCTBA U HAarpy30K NOJKJIIOUYEHHBIX K HEMY.

) IuddepeHipanbHas 3aliydTa cpabaThiBaeT B Caydyae NOBpeXaeHUs TpaHCPOpMaTOpOB
WK Ieled KOMMYyTalUHu. 3alllUTa peasiM3yeTcs NMyTeM CpPaBHEHHsS BXOJHOrO W BBIXOJHOTO
HallpS>KeHWM YCTPOWCTBA B JAHHBIM MOMEHT BpeMeHU. Hampumep, yCcTpoMCTBO mnepelsio B
pPeXUM TOHWXKEHUs] HaIpsKeHHUs, 3HAYUT BBIXOJHOE HaMNpshKeHUe J[JOJHKHO ObITh HUXKe
BXO/IHOTO Ha BEJIMYMHY BOJIbTO-Z00AaBKH IJIIOC-MHUHYC He6OJIbIlIas MOrpemHocTb. Ecau ke
peasibHas pa3HULa MeX/ly BbIXOAHBIM U BXOJHbIM HaNps>KeHUeM HaMHOTO 60Jiblie( Hanpumep,
3TO 03HayaeT JIM60 HEUCIIPABHOCTD lLienel ynpaBJieHus, JM60 MOBpex/jeHrue TpaHcpopMaTopa.
B aToMm ciydae paboTa ycTpoicTBa 6JIOKUPYETC.

E) 3amyTa OT HeZJONyCTHMOr0 BbIXOZHOI'O HANIPSXKEHUS pPeaJM30BaHO C IOMOLIbI0 MJAThI
pene koHTposisi HanpsbkeHuss PKH-CHT, ycraHoBjieHHOW € 006paTHOM CTOPOHBI JAUCILIES],
KOHTPOJIMPYIOILEH BBIXOZHOE HalpsKeHHWe YCTPOUCTBaA. B ciiyyae HeMCIIpaBHOCTH YCTPOMCTBA,
HanpuMep, 3aBHCAaHUM MUKpPOIPOLLECCOpPa, M, KaK CJAeACTBHE, HeaJleKBaTHOM IIOBEJEHUHU
CUCTeMBbl yIIpaBJieHUsd, TIulaTa pese KOHTpossa HanpspkeHuss PKH-CHT Ipou3BeJeT
o6ecToYMBaHMe Harpy3KH B CJlydyae BbIX0/|a BBIXOJHOTO HaNpsiXKeHUs 3a JOMYCTHMbIe MpesieJbl,
BBICTABJIEHHOT' 0 Ha 3TOM peJie. YcraBku matel PKH-CHT 3aparorca DIP nmepexksirovyaTtensiMu Ha
nJaTte

Tab6sinna 3.3 YcTaBKM MJ1aThl pesie KOHTPOJIS HapsHKeHU sl

SA1 = OFF UBbIX MaKCcHMaJibHOe = 255 B

SA1=0N UBbIX MakKcHMaJibHOe = 248 B

SA2 = OFF UBbIX MUHMMaJIbHOe = 190 B

SA2 =0ON UBbIX MUHMMaJIbHOe = 198 B

SA3=0FF SA4=0FF BpewMs cpabaTbiBaHus 12 cek
SA3=0FF SA4=0N BpeMms cpabaTbeiBaHus 8 cek
SA3=0N SA4=0FF BpeMmsd cpabaTbiBaHUs 5 cek
SA3=0N SA4=0N BpeMms cpabaTbhiBaHud 3 ceK

M3Havya/sbHO BCe NepekJiloyaTesNu ycTaHOBJieHbl B mnoJsioxkeHue OFF, yTto oGecneunBaer
HauMeHee KeCTKUN peXXUM KOHTPOJISI BBIXOJHOTO HANPSI?)KEHUS.

Eciv BbIXOZHOE HaNpsiKeHHe BbIHJET 3a mpejiesibl MUHUMAJIbHOTO WM MaKCHMaJIbHOTO
3HaUeHUH B TeyeHUe BPeMEeHU YCTaBKH, TO OHO CBOMMHU YCTPOMCTBO KOHTAKTaMU OTKJIIOYAET
cusioBble KOHTakTOpbl K2 1 K3, B pe3ysibTaTe yero Harpy3ka 06eCTO4MBaeTCs.

[Ipy aTOoM 3aropaeTcd Jiamna “ABapuss” Ha maHequ wmKadpa. COpoc OMMOKA MOXKHO
NPOU3BECTH HAXKATHEM IlepeBOIOM TyMbJiepa B moJsioxkeHue "OTK”.

3.11 ABToMaTHyeckoe MoBTopHOe BKAK4YeHue( AIIB)
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@®yuknua F3 3ajaeT BO3MOXXHOCTb aBTOMATUYECKOr0 MOBTOPHOTO BKJIIOYEHHUS MOC/e
cpabaTbiBaHUud AU depeHIMaTbHON 3aLUThI.

KonnuectBo AIIB 3amaetca ¢ynkuui F3. MakcumasibHOe 3HayeHHe - 3, 3aBOJCKOe
3HavyeHue - 1. [Ipu aBapuu eciu F3>0, TO OTCYUTBIBAETCA 5 CEKYHJ U YCTPOUCTBO MbITAETCS
3anyCTUTbCA BHOBb. [Ipu 3TOM ecqu B TedeHHe 3 MHUH YCTPOMCTBO paboTaeT IITAaTHO U He
dukcupyeT aBapuio, To cueTuuk AIIB obHynsieTcsa. Eciu ke 32 3TU 3 MUH BHOBb BO3HHKAaeT
aBapus, To 3HayeHUe cueTunka AlIB yBennunBaeTcs Ha 1. [Ipu oCcTUKEHUU 3HAUYEHUS CYETYHMKA
AIIB, paBHoro ¢yHkuuu F3, ycTpoicTBO mepexoAuT B pexuM “ABapus”, BBINTH M3 KOTOPOTrO
MOXXHO TOJIbKO Ha)kKaTueM KHONKMU “COpoc 3aluThl” MO0 NepeBoOM TyMOJ/iepa B MOJI0XKEHUE
"OTka”.

3.12 UnavKanud JAaHHBIX Ha JUCILIee.
B aBTOMaTH4eCKOM pexxruMe paboThl HAa AUCIJIee BbIBOASATCS JJaHHbIE:
- BXOJHOe HanpsKkeHud UBX;
- BBIXO/|Hble HanpskeHue UBBIX;
- TeMnepaTypa TpaHcopmaTtopoB T1, T2Z;
- TeMIepaTypa Bo3Jyxa BHyTpH 6J10ka T.

B pexxuMe "ABapus” Ha AucCIlIee OTOOpaXKAeTCs HOMepP OIIMOKU U MOSICHAIIASA HAUCh.
B pexkxuMe nporpaMMHUpOBaHUsl — Ha3BaHUE PYHKIUH U €€ 3HAYEHHE.

3.13 YupaBJieHMe BEHTUJIATOPAMU U IOJOTPEBOM

Jlia ynpaBiieHMS BEHTUJIATOPOM U NOJOTPEBOM HMEITCA TepMOCTaThbl( KpacHbIA -
NO/I0rPEeB, CHHUH — BEHTUJIAL YA ).

[Ipy paboTe ycTpoHCTBa BblAe/se€TCA TeMJ0, 4YTO OOYCJOBJIEHO TeNJOBbl/leJIeHuEeM
TpaHCc$OPMATOPOB, TUPUCTOPOB U CUJIOBBIX pe3ucTOpoB. OfiHAKO B 3MMHee BpeMs 3TOro Telljia
MOXeT 0Ka3aTbCs HeJOCTaTOYHO JJIS TOro, YTOObI 06ecneyrTh TeMrnepaTypa He MeHee 1itoc 10
rpaZlycoB LieJibCUsl, NMPAaKTUYeCKH TapaHTUPYIOLIYI0 OTCYTCTBUE BbINaJleHWe KOHJleHcaTa.
[TosToMy pekoMeH/lyeTcsl yCTaHAaB/JIMBATbh TepMOCTaT nojgorpesa Ha 10-15 rpaaycos.

TepmocTaT AJi1 BEHTUSAUM PEKOMEHJYEeTCSl yCTaHaBJMBaTh Ha TeMmmepaTtypy 35-40
rpaZycoB. Ec/iM yCTaHOBUTB MeHbllle — 3TO NpUBeJeT K 4aCTOMY BKJIIOYEHHUI0O BEHTUJIATOPOB U
YMEHBIIUT UX 3KCIJIYaTaLlMOHHBIN pecypc.

3.14 TexHUYECKUH YUYeT 3JIEKTPOIHEPIUU

[Io corsacoBanutw c [lokynaresieM, BO3MO)XHAa yCTAaHOBKA MPUOGOPOB y4yeTa U INepesadu
JIaHHBIX, HalpUMep BO3MOXKHA YCTAHOBKA 3JIEKTPOCYETUYMKA C BO3MOXKHOCTBIO Iepeadu
JaHHbIX o GSM-kaHany u RS-485 unrtepdeiicy Mepkypuit 234 ARTMX2-03 (D)PBR.G1.

3.15 McnoJsib30BaHKE NMYJIbTA AUCTAHIIMOHHOIO YIIPABJAEHUS
B KOMIJIEKT NOCTaBKU BXOAUT NYJbT AUCTAHIMOHHOTO ynpaByieHus. HazHayeHue nysabTa:

yAaJieHHOe TepeKJ/iloYeHre yCTPOoCTBa B moJioxkeHUe "Baiinac” B ciyyae HEMCIPaBHOCTHU 6e3
OTKPBITHSA CUJI0BOTO LIKada.

3.16 CamMmoCTOATEJIbHBIA PEMOHT

B KOMILJIEKTE C YCTPOMCTBOM MOXKeT ObITh ocTaBjeH 3UIl - TUpUCTOpPHBIN 6J10K. B ciiydae
HEUCIIPAaBHOCTH Ha KakoW Jinb60 ¢ase MNOTpeOUTEeNb MOXET CaMOCTOSITEJIbHO 3aMEeHUTh
HeUCHpaBHbIA TUPUCTOPHBINA OGJIOK Ha 3allaCHOM, 2 HEHUCIIPABHbIA OTNPAaBUTb B PEMOHT. TakuM
06pa3oM MOTpebUTe/ib MOXET CAMOCTOSTEJbHO MpPOU3BeCTU peMOHT ajsg 80-90% ciyvaes
HEHUCIPaBHOCTEMN.
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PucyHok 3.4 TUPUCTOPHBIN BJIOK

3.17 HacTpo#Ka nogorpeBa U BEeHTUAALUUU
[ HacTpoWKM TeMIepaTypbl BKJIKYEHHUS NOJOrpeBa M BEHTWISALUU Mpe/iHa3HaAYeH

TEpMOCTaT, YCTaHOBJEeHHbIM Ha din-pelky. TemnepaTypa BK/IWOYeHUA NOAOTPeBa
pekoMeHAyeTcs ycTaHaBiauBaTb 10-15 rpagycoB. Takas TemmepaTypa HIpaKTHYeCcKH
rapaHTUpyeT HeBblllaJleHUe KOH/leHcaTa B X0JI0JHOe BpeMs ro/ia.

B npouecce paboThbl yCTPONUCTBO BhIZEJSAET TENJO U B TellJloe BpeMs rojia TpebyeTcs ero
yAasieHue u3 mkada. TemnepaTypa BKJIOYEHHUS BEHTUSALUM PEKOMEHAYETCS Ha ypoBHe 35-40

I'pajlycosB.
4. Tpe6oBaHMs 6€30MACHOCTH.

4.1 YcTpOHCTBO COOTBETCTBYeT JAeHCTBYIOILUM TpeboBaHuAM “IIpaBui ycTpoicTBa
3JIEKTPOYCTAaHOBOK”, «[lpaBuiam TEeXHUYECKOU 3KCIIyaTal 3JIEKTPOYCTAaHOBOK
norpe6uteneii» U «llpaBUn TexHUKU 6€30MACHOCTH MPU IKCIJIyaTallMU 3JIEKTPOYCTAaHOBOK
noTpebuTesen».

4.2 Jlna paboThbl YCTPOHCTBA MCHOJBb3yeTCsl OMacHOe JJis KU3HU HampsbkeHue. [lpu
YCTAHOBKE YCTPOUCTBA Ha 06'bEKTE, a TAKXKe IPH YCTPAaHEHUU HEUCIIPABHOCTEN U TEXHUYECKOM
06C/1y>KMBaHUY HEOOX0JUMO OTK/IYUTD YCTPOMCTBO U MO/ KJII0UYaeMble yCTPOKUCTBA OT CETH.

4.3 He pgonyckaeTcs nomnaZlaHve BJIaTM HAa KOHTAKThbl KJIEMMHHUKOB U BHYTPEHHIOK 4acCTb
wkada. 3anpeliaeTcsa KCI0Jb30BaHHWE YCTPONCTBA B arpecCUBHBIX CpeJlaX C COJep>KaHUeM B
atMocdepe KUCJOT, 1iesI04el, Maces U T. II.

4.4 Tlopxnro4yeHUe, PeryJupoBKa U TEXHUYECKOe O0O6C/IyKMBaHUE YCTPOMCTBA [JOJDKHBI

MMPpON3BOANUTBLCA TOJIBKO KBaJII/ICl)I/IL[I/IpOBaHHbIMI/I crnegruajruCTtaMy, H3y4YUMBIUIMMHU HaACToOdAIllee
PYKOBOACTBO IT1O 3KCILJIyaTalluH.
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4.5 Tlpu skcniayaTallud W TeXHUYECKOM O0OCHy:KMBAaHUM HE00X0JUMO COOJII0AATh
Tpe6oBaHUA «[lpaBuUJ TexHHWYeCKOW 3KCILJlyaTallUM 3JIEKTPOYCTAHOBOK NOTpebuTesel» U
«[IpaBuJ TeXHUKH 6€30MaCHOCTH NIPU IKCIJIyaTal MU 3JIeKTPOYCTaHOBOK NOTPeOUTeNeN».

4.6 Jlns1 3a1UThl 06CIy>KMBAIOILET0 NIepCOHasIa YCTPOUCTBO J0/KHO ObITh 3a3€MJIEHO.

4.7 PaboTa ycTpoHCcTBa CONPOBOXJAETCS BblJejieHHWEM Temsa. /il mpefoTBpalleHUs
nieperpeBa, BbIX0/la U3 CTPOs U IpeJl0TBpallieHHs NoXKapa He06X04MMO:

A) ycTraHaB/IMBAaTh YCTPOUCTBO HA HETOPIOUYIO TOBEPXHOCTH;

B) HepoNyCcTHMO yCTaHABJIMBATh YCTPOMCTBO B MJIOXO BEHTUJIMPYEMBIX MeCcTaxX U MecTax C
BBICOKOU TeMIEpPaTypOr OKPYKalolllel cpeibl;

B) npu ycTaHoBKe He06x04UMO 0becrieuuTh He MeHee 100 MM CBOGO/JHOT'O MPOCTPAHCTBA C
nepesiHed CTOPOHBI Kada.

[') nepuoauyeckd KOHTPOJIUPOBATh TEMJIOBOM peXUM paboThl 1IiKada, NPOBEPSATH
MCIIPaBHOCTb paboThbl BEHTU/ISAATOPOB, IPOYMILIATh BEHTU/IALIUOHHbIE KaTH03H.

5. MoHTaX Ha 0G'bEKTe.
5.1 CneayeT yCTaHOBUTB YCTPOMCTBO HA LUTATHOE MECTO M HA/IEXKHO 3aKPENUTD €ro.
5.2 3a3eMJIUTh YCTPOUCTBO B COOTBETCTBHUE C TpeboBaHUAMHU [1Y3.

5.2 llpoks1a/ibIBAIOTCS JIMHUH CBSA3U, IPe/IHA3HAYEHHbIe COeJJMHEHUSI C MUTAIOIEeHN CEThIO U
Harpy3Kou.

5.3 CeueHuHEe CUITOBBIX IIpOBOAOB AOJI?)KHO COOTBETCTBOBATDL TOKY HAI'PY3KH.

54 Ilpyu MoOHTaxXe NpPOBOJOB HEOOXOAMMO OOECHeYUuTb HX HaJEeXHbIM KOHTAKT C
KJIEMMHUKOM YCTPOWCTBA, [Jis 4Yero PeKOMEHAYEeTCS HX KOHIbl TIATeJbHO 3aYUCTUTh U
006JIyAUTH UJIK ONPEeCccOBaTh B CTAaHTAPTHble HAKOHEYHHUKH, TUJb3bl, KJ1eMMbl. [logcoenrHeHue
NPOBOJIOB OCYLIEeCTBJISIETCS MO/, BUHT.

5.5 [oak/0YeHHe BHEIIHUX 1[eNlel K YCTPOUCTBY MPOU3BOJUTCS MO CXeMe, IpUBeeHHbIM
B [Ipunoxenuu A.

5.6 [Ipu BbINOJIHEHMU MOHTAQXXHBIX Pab0T HEOOXOJAUMO MPUMEHATDH TOJBKO CTaHAAPTHBIN
VCIIPaBHBIA HHCTPYMEHT.

6. IlepBoe BK/IIOUEHME.

6.1 [lepes nepBbIM BKJIOYEHHEM HEOOXOAMMO BbINOJHUTD CAeyIOLIre e HCTBUS:

A) npou3BecTH NOAKIIOUYEHHUE IO cXeMe 1, yKa3aHHOW B NPUJIOKEHUU A, HA2pV3KY 0.1 1-
20 8K/11I04eHUs N0JK/1104amb He HAdo;

B)ybenuTbci B NpPaBUJIbHOCTH MOJAKJIUYEHUs BHEIIHUX Lielleld NUTaHUS, Harpyskw,
3a3eMJIeHU s, OTCYTCTBUM KOPOTKOI'0 3aMbIKaHUS Ha BBIXOJIE;

B) BkuatouuTh aBToMaThl QF2-QF13 1nenei ynpaBsieHHs, PYKOSTKY IepeKJr4daTess
YCTaHOBUTD B noJioxkeHHe "OTkJ”, TyM6Jiephbl IEpeBECTU B MoJi0keHue "Bkir”;

) mojaTh Hanpsh>KeHHe CeTH, BKJIIOYUTh BBOAHOU aBTOMAaT QF1;

/1) mepeBecTU pyKOSATKY Nepek/odaTeis B moyokeHue "bannac”;

E) npu 3ToM cpaboTaeT BCTPOeHHbIH GaWnacHbld KOHTakTop K1 W 3acBeTuTCs saMna
"baiinac”. YoeauTech, YTO BbIXOJHOE HANPsHKeHHEe YCTPOUCTBA PaBHO BXOAHOMY;
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2K) nepeBecTu pyKosTKY nepekJitoyaTeis B nosoxeHue "Apromat”. [Ipu 3ToM Ha fucniesx
0TOOpa3nUTCA Ha3BaHHWE TeKylled MOJe/Ju YCTPOMCTBA M BKJIIOYATCA BEHTUJATOPBHI 06/yBa
paiuaTOpPOB Y TUPHUCTOPHBIX GJIOKOB.

Jlasee [0O/DKHO MNPOM30MTU BKJIKYEHHE CHadasa KoHTakTtopa K2, a 3arem K3; Ha
ki1eMMHUKe XT1 [0/KHO TNOABUTbCA COaJaHCUPOBAaHHOe HalpshkeHUe. YO6eauTecb B
PaBUJIbHOCTH QYHKLIMOHUPOBAHUSA YCTPOUCTBA.

3) 06ecTOYUTDb YCTPONCTBO;

W) noAKJIIOYNUTB HArpysKy;

JI) mnoBTOpHO mNoOAATh HanpspkeHUWe. BHOBb TNPOKOHTPOJIMPOBAaThb MNPaBUJIbHOCTb
GYHKIIMOHMPOBAHHUA YCTPOUCTBA.

B TeueHHe mepBBIX CYTOK pabOTbl PEKOMEHJAYETCS KOHTPOJHUPOBATH TeMIepaTypHbIHA
peXuM paboThl YCTPOMCTBA Uepe3 Kaxable 1-2 yaca.

7. [IporpaMmMHupoOBaHue.
7.1 BxoJ B pexXuM NporpaMMUpPOBaHUS.

[IporpaMMUpoBaHWe W NPOCMOTP 3HAYE€HUM YCTAaBOK OCYIIEeCTBJAAETCA B peXHUMe
“IIporpaMmMmupoBaHue”. YTOObl BOWTH B 3TOT PEXUM, HEOOXOAMMO KpPAaTKOBPEMEHHO HaXaTb
kHonky “Ilporp”, mnpu 3TOM Ha JuCIlJlee KpPAaTKOBPEMEHHO NOSIBUTCA  HAJANMUChb
“[IlporpaMMupoBaHue”, Mocje 4Yero B NepPBOM CTPOKe HHAWKATOpa OTOOpPa3UTCsd Ha3BaHUeE
nepBou PyHKLUU:

F1 ouct. ynp.

[loBTopHOoe HaxkaTue kHonku “IIporp” npuBeleT K BbIXOAY H3 pexuma
IPOrpaMMHUPOBaHHUS.

7.2 Bb160p PyHKIUH.
Haxxumas kHonku “>” u”<” B pexxuMe “[IporpaMMupoBaHue” OCyIlIeCTBJSETCS epexo OT
O/ZJHOM HAaCTPOUKHU K JJPYTOM.

7.3 IlpocMOTp ¥ U3MeHeHUe 3HaYeHUsI QYHKIUU.

Bbi6paB ¢yHKIMIO, 3HaYeHHe KOTOpOW TpebyeTcs MPOCMOTPeTb WJIU U3MEHMTb,
KpPaTKOBPEeMEHHO HaXXMUTe KHONKY “®@”, Ipyu 3TOM BO BTOPOM CTPOKe UHAMKATOPA 0TOOPa3UTCs
TeKyllee 3Ha4eHUe QyHKI WU, HalpuMep:

F1 ouct. ynp.
O - TpaHaunT

M3MeHUTb 3HaueHUe QYHKIIMU MOKHO, HQXKMMasi KHONKU “>" 1 “<”.

11 TOro, YTOGb! COXPAaHUTb BbIOpaHHOEe 3HauyeHUe QYHKLHMH, HY>KHO KpPaTKOBPEMEHHO
HaXkaTb KHONKy “®@”, mpu 3TOM Ha JAucljee KpPaTKOBPEMEHHO OTOOpa3vTCAd HaJNUCh
“CoxpaHeHO0”, 4YTO TOBOPUT 00 YCNENIHOW 3amucyd 3HauyeHUsT QYHKIMU B MaMAThb YCTPOMCTBA.
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Jlanee Ha UHJUKATOpe BHOBb OTOOPA3nUTCA Ha3BaHUe TeKylled GYHKLUU U CTAHET BO3MOXKHbIM
HaBUTaL U N0 QYHKIUAM.

Ecnu xe BbiOpaHHOe 3HaueHHe QYHKIMU COXpaHATh He TpebyeTcs,

HaXMHUTE€ KHOIIKY

“ITporp.” TekCcT BO BTOPOW CTPOKE MHAWKATOPA UCUE3HET, 2 3HaueHHe QYHKIUU He COXPAHUTCH,
B 4eM JIerko y6eAuTbCs, NOBTOPHO NPOCMOTPEB 3HaYeHHe QYHKLHUHU, [JI Yero ONSATb HY>KHO
Ha)KaTb KHOMKY “@”.

7.4 ®yHKUUU U UX 3HAYEHUS.
[IporpamMmmupyemble QyHKIUU peryasaTopa nepedyrcieHsbl B Tabaune 7.1.

Ta6suna 7.1 [lporpaMmMupyeMbie GYHKIIUU

®yH- | Haanuce Ha OnucaHue
KA HHAUKATOpEe
OyHKIMA omnpeJiessieT PeXUM paboThl YCTPOUCTBA MPU 3aMKHYTOM COCTOSIHUH BX0Ja
JUCTaHIMOHHOTO ynpaBJyeHusa( kiaeMmmbl X1:1 u X1:2 muaTh! ynpasieHus). [[pyu Hau4uu
PA30MKHYTOTO COCTOSIHUS BX0/la AUCTAHLIMOHHOTO yIIpaBJeHHUs YCTPOUCTBO NePeXOJUT B
ABTOMATHYECKHUH PEXHUM PabOTHI
F1 Jucr. ymp. P 4
3HaueHuUe Hagnuch [TosicHeHUe
0 TPAH3UT BrixoZiHOe Hanpsi>keHUe paBHO BXOJHOMY
BrixoqHOe  HampsihKeHWe  OTCYTCTBYyeT, Harpyska
1 OTKIJIL
obecTo4yeHa
OyHKIMA ompeJiesiieT KOJMYeCTBO aBTOMATWYECKHUX IOBTOPHBIX BKJIYEHUM Mocse
F3 AIIB cpabaTbiBaHUusA AubdepeHMaNTbHON 3al[UThl UJIX 3alUThl OT CJAMIIKOM BBICOKOTO U
CJMIIKOM HU3KOro UBX. MakcMMa/ibHOe 3HaUYeHHe QYHKINH - 3
OnpenesisieT ycjoBYe cpabaThIBaHUSA 1-ro MPOrpaMMUPYEMOro peJie
3HaueHUe Hagnuchb [TosicHeHue
0 OTKJIIOYEHO PeJie HEaKTUBHO BO BCEX PeXXUMaX pabOThl
CpabaTbIBaHUE peJie IPOUCXOJUT IPH IIepexo/ie B PeXKUM
1 curHaia 'OTOB |, P ” p p A p PexoAe B p
F4 1-e pene ['0TOBHOCTB
Cpab6aTbIBaHUe peJie MPOUCXOJUT MPH MePEX0ie B PEIKUM
2 curnan PABOTA | ,/P323TH peJie ip FMT DU TIEPEXOAE B P
Pa6oTa
CpabaTbIBaHUeE peJjie IPOUCXOJUT IPH IIepexo/ie B PEXKUM
3 curHaa ABAPUA | P ” p p A p PexoAe B p
ABapus
OnpepenseT AUana3oH eJaeMOro BhIXOJHOTO HANPsXKeHUsI IPU Pa3OMKHYThIX KJIeMMax
F21 Jwuanason U1l .
X1:2 nyiaTel ynpasJieHus. 3aBoJickoe 3HaueHue — 219..235 B - 0cCHOBHOM pexum
BrkiiloyaeT WM OTKJ/NOYAeT 3alIUTy OT CJMIIKOM BBICOKOTO WJIM HHU3KOrO BXOJHOTO
HanpshkeHus. [Ipu BXoHOM HanpsixkeHuu Boiiie 300 B 3amuTa cpabaThiBaeT MTHOBEHHO,
He3aBUCHUMO OT 3HaYeHud FI91
Fo91 3amuTa UBx
3HayeHHe Hagnuchb [TosicHeHue
0 BKJI 3amyTa BKJIOYEHA
1 OTKJI 3almyTa OTKJAKYeHa
Bru1t04aeT UM OTK/I0YaeT AuddepeHIINaJbHYI0 3alUTY
3HayeHHe Hagnuch [losicHeHUe
F93 | [ud.3amuTa a
0 BKJI 3aluTa BKJIOYeHa
1 OTKIJI 3almuTa OTK/JAYeHa
3anuch B MaMATh 3aBOJICKUX HACTPOeK( 3HaUeHUM 110 YMOJIYaHUIO )
3HayeHHe Hagnucob [TosicneHue
0 HeT 3HaueHUsT BCeX NPOrpaMMUpPYyeMblx GYHKIWNA He
H3MeHseTCs
F98 | 3aBog. HacTp.
Bce nporpaMmMupyemble byHKIIUU NPUHUMAKOT
1 1a 3aBO/JICKHE 3HAYeHHUs. ITH 3HAYEHUS] PABHBI:
OyHKLIMA 3aBojcKoe OyHKIUSA 3aBojicKkoe
3Ha4YeHHe 3HaYeHHe
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F1 0 Fo1 0
F3 1 F93 0
F4 1

F21 219.235B

8. Bo3MoOKHble HEUCIIPAaBHOCTHU U CIOCOGHI UX YCTPAHEHUsA

Bo3MokHbIEe HEUCIIPAaBHOCTH U CIIOCOOBI UX YCTpaHEHHUA IpUBEJEHBI B Ta6m/me 8.1

Tab6uiuna 8.1 Bo3aMo)KHbIe HEMCIIPABHOCTH U CIOCOOBI UX YCTPAHEHHUS

N Omu6Ku Haanuce Ha IlosicHeHue
MHAUKATOpe
YcTpoiicTBO (QUKCUPYeT CJAMUIKOM HHU3KOe WM BbICOKOE BXOLHOE
HanpshKeHue
Bo3MoxKHasg npu4YMHA JencTBus
BxonHoe HanpsikeHHe CcaUIIKOM | CBfA3aTbCS C 3HeprocHa6karolieit
HU3KO€ WJIM CIMIIKOM BbICOKOE opraHusanuen
O, N . HapyuieHne KOHTaKTa [IpoBepuTh KOHTaKTHbIe
om? BBICOKOe UBx] COeIMHEHHUs; NPU HeOoOXOAMMOCTU
KOHTaKTHbIe IIOBEPXHOCTHU
3aYMCTUTb, BUHTOBblE COeJUHEHUS
HOATAHYTh
O6pbIB Hy/1IEBOTO IPOBO/JIA [Ipo3BOHUTE HyJIEBOM IpPOBOJ Ha
11eJIOCTHOCTD
BHyTpeHHss HEUCIIPaBHOCTb OTnpaBUTH B pEMOHT
OpHa 13 TeMnepaTyp IpeBbICU/IA IpeJe/ibHOe 3Ha4eHUH:
- TeMnepaTypa TpaHcopmaTopa > 95 C;
- TeMIlepaTypa paguaTtopa oxaaxzaenus > 80 C.
Bo3MoxHasA npu4MHaA JencTtBus
HeucnpaBHbl BEHTUJIATOPHI | Y6eAUThCA B HCIPAaBHOCTH
OXJaXJeHUs BEHTUJISITOpA
Om4 neperpes! 3acopeHbl BEHTUJISALLMOHHBIE | [IpouyucTUTh BEHTUJIALUOHHBIE
KaJII03U »KaJII03U OT IBLJIY U Mycopa
YcTpoHCTBO pasMellleHO B IJIOXO | YO6eAuTbcs, 4YTO  TeMIlepaTypa
BEHTWJIUPDYEMOM MJM JKapKOM | OKpY:Kalollero BO3/yXa He
MecTe npesbimaer 40 C. YcTaHOBUTH
YyCTPOUCTBO B  Jpyroe  MecCTO,
IPUMEHUTDb BHEIIHUH 064yB
BHyTpeHHAA HEUCIIPAaBHOCTh OTnpaBUTb B pEMOHT
CpabaTpiBaHMe 3aLUThI 00YCJI0BJIEHO HEMCIIPABHOCTLIO Lienei
Owb5 JAud. 3amural yIpaBJieHUs WU NOBpexJeHHeM TpaHcdopmMaTopa
BHyTpeHHsAA HEHCIIPaBHOCTh CBA3aThCs C NPOU3BOJUTEJIEM
TupucTOopHBIN 6/10K OAAJ CUTHAJ HAa BKJIIOYeHUe KOHTakTopa K2, Ho He
IOJIYYMJI CUTHAJIA O ero BKJIKYeHUH
Bo3mo:KkHasi npuYnHa JenicTBUs
OXUJaHUe ABapusa OJHOr0 U3 TUPUCTOPHBIX | YCTPAaHUTb IPUYUHY JIU6O COPOCUTH

BKJtoyeHus K2

6JI0KOB

I TAaHHE

HeucnpaBHOCTb KOHTaKTOpa K2

[Ip03BOHUTE LieNb yIIpaBJIeHUS
KOHTaKTOPOM

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeT omin60ok

[lepekstoyaTtesb

B pexuMe “ABToMaT”’, HampshPKeHUWe MOJIaHO, HO Ha

HWHAWKATOpE HET Ha,Z[l'II/ICBI‘/JI, CBETOAMOAbI HE TOPAT
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Bo3MoxHasg npuYMHa

JelicTBusa

He Bk/wveHbl aBTOMaThl QF2-
QF13

Bkirounth aBTOMaThl QF2-QF13

Tym6Jiep HaX0AUTCA B MOJIOKEHUU
"OTKJI"

[lepeBecTu TymMOGJep B IMOJIOXKEHUE
"BKJI"

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTb B PEMOHT

HeTt omin6ok

PykosiTka nepekJitouaTessi B pexxume “baiinac”, HanpsbkeHue NOJaHO, HO
Ha BBIXOJle HaNpsDKeHHe OTCYTCTBYyeT, OalnacHbIi KOHTAaKTOp He

BKJIIOYAETCA

Bo3MoXkHas NpUIUHaA

JencrBusa

He BkJitoueH aBToMat QF2

BxutounTh aBTOMaT QF2

BHyTpeHHsIsl HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

Foput
JlaMna
”ABapus”

BbIXOAHOG HallpAXXeHHne YCTpOI‘/JICTBa BbIIIJIO 3a AOMYCTHUMBbIE IIpEeaeJibl,

3d/JdHHbI€ YCTABKAMMU IIJIAThI peJie K

oHTpoJis1 HanpsikeHUs1 PKH-CHT

Bo3MoXkHas NpUIUHaA

JencrBusa

Hey,qaqule yCTaBKHU AJ1d
KO HerTHOfI 3JIEKTPOCETH

OTperynupoBaThb yCTaBKU
nepexksodatensamu  SA1-SA4, cm.
nyHKT 3.10 )

BHYTpeHHsIs1 HEUCIIPABHOCTh

OTnpaBUTh B PEMOHT

9. TexHHM4YeCKOe 00CIyKUBaHUEe

9.1 TexHuyeckoe 06CayKMBaHHWE YCTPONCTBA MPOU3BOAUTCSA He pexke OAHOro pasa B 12

MecALneB U BK/IIOYAET B cebs:

A) KOHTPOJIb KpelJieHHs yCTPoUcTBa
B) KOHTpPOJIb 3JIEKTPHUYECKUX COeIMHEHUH, MOATS>KKa BUHTOBBIX COeITUHEHUH.
B) yaasieHue NbLIK U TPS3Y;

[') KOHTPOJIb TEMIIEPATYPHOTO PEKUMA;
/1) KOHTPOJIb UCTPABHOCTH BEHTUJIITOPOB, IPOYUCTKA BEHTUJISLIUOHHBIX YKaJI03U;
E) npu mnosiBJieHUM prKaBYMHbI Ha KopIyce - ee

NnoAKpalmrBaHHUEM.

10 MapKUpOBKa yCTPONCTBA

yaajeHne C InocdjneayroumuMm

10.1 Ha kaxka0e yCTpOHMCTBO HAHOCSTCS:

A) Ha3BaHUe;

B) o603HaueHHe NUTAIOLIEr0 HANPSXKEHUS U YaCTOThI;
B) cTemneHb 3alUThl KOPIYCa;

') 3aBoACKOM HOMED;

/1) roz U3rOTOBJIEHHS.

11 YnakoBka
11.1 YnakoBKa yCTpOMCTBa NPOU3BOAUTCSA B KADTOHHYI0 KOPOOKY UJIM JlepeBAHHBIN SAIIUK.
12 TpaHcnnopTHpOBaHMeE U XpaHEeHUeE

12.1 YcTpoHCTBO XpaHUTb B 3aKpbIThIX MOMELIEHUAX B KAPTOHHBIX KOPOOKax WU

A€peBAHHBIX AIITUKAX IMPpHU CJIeJYIIUX YCIOBHUAX:

A) TeMnepaTypa okpy:katoiero Bo3ayxa -20...+55 C;
B) oTHOCHTE/IbHAS BJAXKHOCTh Bo3/yxa He 6osiee 80 % nmpu TemnepaTtype 35 C.
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Bo3ayx B moMelleHUU He JOJKEH COJlep>KaTh NbLIY, MAPOB KUCJOT U 1IeJiouel, a TakxkKe
ra3oB, BbI3bIBAlOUIUX KOPPO3HUIO.

12.2 YcTpolicTBO B yNaKOBKe TPAHCIOPTUPOBATh NpU Temiepatype oT -25 g0 +55 C u
OTHOCHUTEJIbHOW BJIQXXHOCTH Bo3Jyxa He 6osiee 95 % npu Temnepatype 35 C.

12.3 TpaHcnopTHpoBaHHe [ONYyCKaeTCd BCeMHM BHUJAMU 3aKPBITOrO TPAHCIOPTA.

TpaHCHOpTI/IpOBaHHe dBUATPAHCIIOPTOM AOJI2KHO [MPOU3BOAUTLCA B OTaIlJINBAEMBbIX
repMeTNu3MpoOBaHHBIX OTCEKAX.

13 KoMIIJIEKTHOCTb

72N 57 5 3. T 1 wmT
[ToaBec AJis1 KPEMIEHUS HA OMOPY wounveeerrreeersnessneernnens 1T

[Iy/AbT AUCTAaHLIUOHHOTO YIPABAEHHUS e eueernenans 1wmT
PYKOBOZCTBO MO 3KCIIYATALMHU .veeeunveernrreernnreersseeennnne 1 .
| = T0d 1 (0] o AP P TR 1wt
30§01 0 O 2 WIT

14 TapaHTHIiHbIE 006513aTE/IbCTBA

14.1 T'apaHTHUIHBINA CPOK 3KCIJIyaTalliu 36 MecsleB CO AHS MPOAAXKH, TPU COOJII0JEeHUU
10J1b30BaTeJieM yCJA0BUH 3KCIJIyaTalluy, TPAHCIIOPTUPOBAHUS, XPaHEHUS U MOHTaXa

14.2 B cnyyae BbIXOJa YCTPOWCTBO W3 CTPOS B Te4YeHHWE TapaHTUHHOIO CPOKa IpH
COOJIIZIEHUH T0JIb30BaTeJieM YCJOBUM 3KCIUIyaTalMM, TPAHCIOPTUPOBAHMUSA, XpaHEHUS U
MOHTa)Ka U3rOTOBUTEJIb 00513yeTCsl OCYLLeCTBUTD €ro 6eclJIaTHbIM PeMOHT UJIU 3aMeHY.

14.3 B cny4yae HeOO6XOAMMOCTU rapaHTUHHOTO M MOCTTapaHTUUHOrO PEMOHTA MPOAYKIUU
[0JIb30BaTe/ib MOXKET 00paTUThCA MO aJipecy, yKa3aHHOMY calTe KoMnaHuu: https://zvezda-

el.ru/
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IIpuiioxxkeHue A CxeMbl NOAK/II0OYEHUSA

YABH-3

QF1

Om>

[nctaHumoHHoe

-
-
-

MnaTa ynpasneHus A

ynpasneHune

X1

: 1 ay
2| GND

Za

XT1 |:I

LA 1 Zb

LB 2 |' ,'

LC 3 Zc

- 4—‘ ]

MNyneT AY
XT2 1 1 XT1

SA1.1-1] 1 > > 1 [SA1.1-1
SA1.1-2] 2 3 3 2 [SA1.1-2
SA1.2-1] 3 2 2 3 |SA1.2-1
SA1.2-2]| 4 4 [SA1.2-2

X4
T
LLMN
3[H3 P1 i
[INCTaHLMOHHOE MnaTa ynpasneHusa ¢pB
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l:/ 1 ay
2| GND
X4
T
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3[H3 P1 |
[INCTaHLMOHHOE MnaTa ynpasneHus A
ynpaBneHvne X1

: 1 oy
2| GND
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.
LA

3[H3 P1 [ N

PucyHok Al CxeMa BHeIIHUX IPOBOAOK ycTpoucTBa A YABH-3
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IIpunoxenue b F'abapuTHbIE U NPUCOEeJUHUTETbHbIE pa3MepbI

AT

A3
A4 HT
Bs— sl @
’
R .
N
.
D D-
AZ 4

PucyHok b1 'abapuTHble ¥ nprUcoeAUHUTeNbHBIE padMepbl YABH-3

Ta6siuna b1 F'abapuTHbIE U IPUCOEUHUTENbHbIE pa3Mepbl, MM *

HauMeHoBaHue Al A2 A3 A4 B1 B2 H1 H2 Macca, Kr
YABH-3-40, 63,
80, 100, 125, 1030 1020 290 218 1740 1580 675 540 Jo 365
160
YABEESO-ZOO, 1030 1020 290 218 1900 1750 720 590 1o 475

* IlpumevaHue. [Ipou3BoJWTe/Nb OCTaBJsIeT 3a COGOM MpPaBO HE3HAYUTEJNbHOI'O H3MeEHEeHHUSs
yKa3aHHbIX pa3MepOB
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Pucynoxk B2 ITonsec
Ta6snna b2 'abapuTHBIE U IPUCOEIMHUTEIbHbIE pa3Mepbl, MM
HauMeHoBaHue Al A2 A3 B1 H1 H2 Macca, Kr
[ToaBec pnsa
VABH.-3 900 350 780 600 1026 940 45

* IlpumevaHue. [lpon3BojuTesib OCTaBJsgeT 3a COO0M NpPaBO HE3HAYUTEJNbHOI'O H3MeHeHHUS

yKa3aHHbIX pa3MepOB
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