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1
MpenynpexneHus, NpuMeHsieMble B TEKCTe

TwaTtenbHO 03HAaKOMbTECb C HacToswMMm PykoBoAcTBOM A0 Havana paboT no

MOHTaXy, perynmpoBke u TexobcnyxuaHuto ropenku. Heobxogumo cobniogatb
MHCTPYKUMM HacTosiwero PykoBoacTea.

B aTtom PykoBoacTBe MCMonb30BaHbl TpU TvNa nNpeaynpenuTenbHbIX TEKCTOB C
cumBonamn. O6paTnTe Ha 9TUM TeKCTbl ocoboe BHUMaHue. [lpumeHarTCA

npegynpegnTernbHble TEKCTbI CrieayroLlero tmna:

OCTOPOXHO! byabte octopoxHbl! [laHHOEe npefocTepexeHue ykasblBaeT Ha To,
4YTO HecobnoaeHNe NHCTPYKUUIN MOXeT BblTb ONacHbIM 1 NPUBECTU K TpaBMaM.

NMPEOYNPEXOEHUE! bByabte akkypaTHbl! [laHHOe npefynpexaeHue ykasbiBaeT Ha

/ TO, 4YTO HecobnwaeHWe WHCTPYKUUN npu paboTe C ropenkonW MOXeT Bbl3BaTb

(' noBpexXAeHWe Y3roB U FOpesnku, UM HaHecTun yuepb B TEXHONONMYECKOM npoLecce u
OKpy>KatolLen cpege.

BHumaTenbHO npountante gaHHoe npumedaHmne! OHO COLEPXKUT BaXKHYHO

BHum!
MHOpMaLuio.

XPAHUTE HACTOALLEE PYKOBOACTBO C MNMPUITOXEHHbIMU
SNEKTPOCXEMAMMU NoA PYKOWU, HEOAJIEKO OT TOPENKN!

11
01 on 30140943RU




OobLwee

lopenkn Oilon RP-90 H npeactaBnsT coboM MOMHOCTbIO aBTOMAaTUYECKME TOPEnku Ans
CXKUraHusi MasyTa U, KpaTKOBPEMEHHO, NTErKOro AN3ernbHOro Tonnmnea.

Otn roOpesikn MoOryt npuMeHATbCA B OONbLUNMHCTBE OTOMUTENbHbLIX CUCTEM, HanpunmMmep, B
BO/J,OFpeIZHbIX M NapoBbIX KOT1axX N BO3OYLHbIX 060rpeBaTen;|x.

BOBD,yX Ona ropeHna nogaeTcd BEeHTUNATOPOM, pacrnofioXKeHHbIM B O4HOM Kopnyce C ropenK0|7|.
BeHTI/IJ'IﬂTOp paccynTaH and nogadun so3ayxa nod A0CTaTOYHbIM, CTabuNbHbLIM AaBlEHUEM, npu
4YeM nony4vyaeTcA 6e3ynpequ|17| PO3XUT N XOopoLllee Ka4eCTBO ropeHnsda B COBpeEMEHHbIX TOMKax.

[openka npurogHa Ans CxXuraHust masyTa C BsA3koCTbio He Bblwe 200 mwm*c (cCt) npwu
Temnepatype +50 °C.

Tonnueo, nocTynatLlee K ropernke, JOMKHO OblTb NpodunbTpupoBaHa. CTeneHb unbTpaunm
ponyckaetca go 125 um.

BaskocTb TOMMMBa, nocTynawwee K ropenke, pgonyckaetca go 70 mm?c (cCt). JaBneHue
TOMMMBa Ha BXOLE B rOpesnkKy ykasaHo B pasgene «[laBneHue TonnvBa Ha BXO4e B HacoC»
HacTosLero pykoBoAcTBa.

TemnepaTtypa pacnbifieHUst TonnMBa AOMKHO BbITb YCTaHOBIEHA TakK, YTO BA3KOCTb TOMNMMBa Ha
conne He npesbiwaeTt 16 mm?/c (cCT).

Tonnueo nogorpeBaeTca 40 TeMnepaTtypbl pacnbiNeHns Npu NoMOLLM NoJorpeBaTens ropenku.
Temnepatypa perynmpyeTcs TepMOCTaTOM.

KpaTkoBpeMeHHO [oMnycKaeTcsl TakXe CXWUraHue Inerkoro >XuAkoro (ovsenbHOro) Tonnvea C
BA3KOCTbIO OT 4 fo 12 mm?/c (cCT) npu TemnepaTtype +20 °C.

[aBneHune pacnbinieHna Tonnnea yKa3aHo B pa3gerne «TonNnNMBHbLIN HAcoCY.

[openku ucnonb3ylTCAa € ABYXCTyneH4yatow perynuposkon «high-low» (6onbwon-mansii
daken). OHM ocHalweHbl ABYMS TOMNSMBHLIMK COMlaMu, KOTOpble UMEKT WHAUBUAYANbHOE
ynpaBneHne MarHUTHbIMW KnanaHamu. TOMNMBO pacnbinaeTcs nof AaBreHnem, CO34aHHbIM
TOMMANBHbBIM HACOCOM FOPESKHU.

MakcumanbHbI AnanasoH perynupoku ropenku 50 - 100 %.

Makc. noTpebHOCTb BO3gyxa ANSA rOPeHus: Ha Kaxable CXuraemble Kuno Tonnuea TpebyeTcs
15 m® Bo3gyxa.

MporpammHoe perne ynpasnsieT U KOHTpoNupyeT paboTy ropernku.
MoLLHOCTb ropernkun ynpasnseTcs TepMmocTaTaMmy Unu npeccoctataMmy OTONMUTENBHOro KoTna.
MoLLHOCTb ropenkun ynpasnseTcs TepMmocTaTaMmu U npeccoctaTtaMmy OTONMUTENBHOro KoTna.

Knacc 3awmTel ropenku: |IP20

HanpshkeHune ynpaBneHus: 230 B (-15 %...+10 %), 50 'y, 1-dpasHoro Toka
HanpsxxeHue nutatowen cetn: 400 B (-15 %...+10 %), 50 Iy, 3-pasHoro Toka
MoTpebnsemasi MOLWHOCTb: 5300 BT, 8,9 A

TemnepaTtypa okpyxatwen cpenbl npu paboTte ropenkun gomkHa obite 0...+40 °C.
Mpu nepBOM NycKe ropesiku HeobxoaANMO NPOBEPUTD:

NpaBuUTbHOCTb MOAKIMTHYEHUI,

NpaBUbHOCTb HACTPOWKM PErynsToOpoB U ynpaBnsoWwmx yCTPONCTB KoTNa,
4YTO KOTen ¢c o6opygoBaHMEM rOTOB K KCMyaTauum,

4YTO B CUCTEME OTOMJMEHNST AOCTATOYHO BOAbI,

YTO Ha ropenky NocTynaeT AOCTaTOYHO BO3AyXa ANs ropeHus,

YTO KnanaHbl 1 KpaHbl TPyGONpPoBOAa OTKPbLITHI,

Hanuyue Tonnuea B bake,

NoAXOAfALLY TeMnepaTypy Tonnmea (BA3KOCTb),

cobntofeHne NHCTPYKLNA N3rOTOBUTENEN KOTNA U FTOPENKK.
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v MPEOYMNMPEXOEHUE! YcTaHoBUTE Tropenky TakuMm obpasom, 4Tobbl OHa He
(' Bubpupoana. Bubpauns MoxeT NOBPeAUTb FOPENKY U ee yarbl.

~  NPEAYNPEXAEHUE! [lo nepsoro nycka BbiMycTuTe BO34yX U3 TOMMBHOIO Hacoca u
/l ybeautecb B TOM, 4TObBbI Hacoc He pabotan Bxonoctyw. CMm. pasgen «TonMnuBHbLIN
~— Hacoc».

|\ NMPEAYNPEXOEHUE! [Jo paboTbl Ha AOu3enbHOM TOMnMBE, HeobxoaAMmo
—  OTKMI4YMTb Nogorpesaresnb TOnnmsea.

OCTOPOXHO!
B cnyyae noxapa unv np. onacHocTu:
- OTKIOYUTE TOK C ropernku
- MepeKkpounTe rnaBHbI OTCEYHOWN KpaH TONfnBa, HaxoasLWwnncs BHe
30aHusA
-  NpuUMUTE HeobxoanMble Mepbl
- CBSDXMTECH C AEXYPHbIM.

He xpaHuTe orHeonacHble BewecTBa B KOTETbHOM NMOMELLEHUN.

OCTOPOXHO! [lMpoBepbTe, UTO MIOKM KOTNA 3aKpbITbl BO BpeMs nycka u paboThbl.

W OCTOPOXHO! He ucnonb3ynte OTKPbITOrO OrHSA NMpW NPOBEPKE FOpesnkn unmn Kotna.

OCTOPOXHO! He npukacawntecb k TonnmBHoMy TpybonpoBogy BO Bpemsi paboThl
ropenku. Tpybbl ropsyu.

MoHTax ropenkum u perynMpoBka B COOTBETCTBMM C WHCTPYKUMSMU U PETYNSPHbIA CEepBUC
rapaHTupytT 6ecrnepeboriHyo paboTy ropenku.

BHumM! MoHTax u TexoGCcnyXnBaHWe HacTosillel ropenku, paboTawwen Ha masyTe, MOTyT
ObiTb  BbIMOSIHEHbI  TONMbKO  KBanNMMUUMPOBAHHBLIM  CNEUUanMcToM C  y4yeToMm
TpeboBaHMii K KOMNETEHTHOCTU CrieuManmcToB HedpTerasoBoro obopyaoBaHus.

FopenKy cneanyet yCTaHOBUTH Tak, yTOObl Ban AOBuratenst Haxoguncsa B ropn3oHTasibHOM
NOJTOXEHUN; OQHAKO, NP 3TOM, roperika He OOoJDKHa ObITb pacnosoXeHa BBEPX AHOM.

Wcnonb3yiiTe TONMbKO OpuUrMHanbHble 3anacHele 4yacTu. [Mpu 3akase 3anyacterd HeobGXoAMMO
ykasaTb TUM U 3aBOACKOW HOMEP Foperku (CM. Ha Tabnuuky ropernku).
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4

TexHU4YecKkue gaHHble ropenikm

3.1.

3.2.

ANIEKTPUYHECKME NoaKNnu4eHnAa ¢ NnOMOLLbHO coeavHUTENEN Tuna euro (LLITeKepr)

OTKpbIBaOLLMIA, KpenexXHbli onaHel, cHabXeH 3allUTHbIM KOHLEBbIM BbiKNoYaTenem

Oo6buwee

[

° nporpaMmmMmHoOe perne MHTerpupoBaHo C ropenkoﬁ
[ ]

° nepekn4yaTesnb ynpaBneHnd

[ ]

perynnpoBka noga4n so3gyxa Cc noMoulbo cepBoMOTOpa

JononHutenbHbIe KoMnnekrtyrwuwune yCTpOﬁCTBa

CYETHYUKN pa6oq|/|x Yyacos

pacxogomMep XuOkoro tonnmea
MaHOMETP C KnanaHoM AOnd XUAOKoro tonnmea

Tabnuua MoLwHoCcTEen

"openka RP-90 H

MowHocTb,  Kr/y 30-90
kBT 340 - 1000

[Buratenb ropenku

3~,400B, 50Ty

MovHocTb, KBT 2,2

Tok, A 47

Yucno obopoToB, 06/MUH 2870

[MporpamMmmHoe pene LAL1.25

CepBomoTop SQN

CoepguHeHwue Tonn. R 1/2"

LunaHra

TonnuBHbIA HAcoc E6

MoporpeBaTensb

3~,400B, 50 'y,

MouHocTb, KBT 3

Macca, kr 69

Ma3zyT 1 kr/y = 11,33 kBT/v

Jlerkoe xungkoe Tonnuneo 1 kr/u = 11,86 kB1/4 (1n/4 = 10 kKBT/4)
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MoHTaX ropenku

41.

4.2.

4.3.

KpenneHune ropenkum

[Mnama He AOMmKHO NpuKacaTbCA K CTEHKaM TOMNKAN B HUKakon To4yke. Ecnn aTo He gocturaemo,
HeobXxoauMO 3aWKUTUTb Takne MecTa TOMKU OFHGyI'IOpHOVI O6MypOBKOl7I. OcobeHHO, 3TO MOXeT
BCTpe4aTbCA B 3afHeln CTeHke KOpOTKOI?I TOMKN.

1 MoHTaxHasa nnuta
2  Wsonupytlowas nnuta
3  Tennowusonsauus
L 220
216

OCTOPOXHO!
"openka He gomkHa BbITb pacnonoxeHa
BBEpPX AHOM!

Ona KpenneHus ropenknm B MOHTaXHYK NMMTYy HeobxoAumo npocBepnuTb 4 OTBEpPCTUS C
pe3bbon M10 cornacHo pUCyHKky.

NMoBopoT ropenku

B CTaHOApPTHOM UCMNOJTHEHUN TOpeNika OTKPbIBaeTCA HaneBo.

/N
/!\ NPEOYNPEXOEHWUE! MNepen oTKpbITUEM FOPENKN BbIKIMIOYNTE HaNpsXKeHne.

3ﬂeKTpVI‘-IeCKVIe coeanHeHusA

BmecTe ¢ FOpGJ’IKOVI NOCTaBNAKTCA 3JTIEKTPOCXEMbI, COINTaCHO KOTOPbIM roperika nogkr4vaeTcA.
[MNoaknoveHne FOPENIKN K 3JNTEKTPOCETH Heobxoaumo OCyLecCTBUTb C y4EeTOM 0BLNX N MECTHBbIX
yKa3aHVII7I, a TaKxXe Tpe6OBaHVIl7I K 3NEeKTPpU4eCKMmMm MnoAKI4YeHNAM, BbI3BAHHbIX CaMbIMU
noaKknyaembiMn SJ'IEKTpOI'IpVIGOpaMVI.
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PaboTa ropenku

lopenka cHabxeHa nepekntovatenem ynpasneHus 0-1-2 (BbIGOp CTyneHM MouwHocTu). B
nonoxexun 0 ropenka oCTaHOBMEHA, W HaMNps>keHne yrnpasneHns He NoAaeTCs K NporpaMMHOMY
pene. B nonoxeHun 1 ropenka paboTtaeT nog ynpasneHueM ynpasnstowero npubopa 1-on
CTyneHn MOLWHOCTU. B nonoxeHun 2 nepekntoyaTtens ropenka paboTaeT noa ynpaBreHuem
ynpaBnsooLwmx npubopos 1-oM n 2-oi cTyneHen.

MpepBaputenbHaa npodyBka MpPoOM3BOAUTCS C 0ObeMOM Bo3gyxa 2-el cTyneHu. [Npu aTom
rMaBHbIA MarHUTHLIN KNnanaH YU MarHUTHbIR KnanaH 1-oM CTYNeHn OTKPbITbl @ MarHUTHbIN KnanaH
2-01 CTYNEeHU 3aKpbIT.

lMocne npoayBkM BO3AYLUHbIE 3aCIIOHKM MOBOPaYMBaloT B NosioxxeHne 1-oM CTyneHu MOLLHOCTH.
MarHuTHbI knanaH (1-as cTyneHb) 3akpbiBaetcs. ConnoBoW knanaH OTKpbiBAeTCcs. TOMMMBO
nocTynaeT Ha conno 1-oM CTYMeHW M BbIXOOALWMNA U3 confa pacnblfieHHbI TONANBHbLIN TymMaH
3axuraeTcs BO3OeNCTBMEM WCKpbl. LIMKn posxura KOHYaeTCcs nocne MUCTEeYEeHUs BPEeMEHM,
onpegeneHHoro nporpaMmHbiM pene. Fopenka paboTtaeT Ha 1-0 CTyneHw.

Korma TemnepaTypa wnuM JdaBneHue KoTna MNoAHMMAaeTcs Bbille YCTaBKM YMNpaBnsoWero
npubopa 2-o1 CTyneHu, ropenka octaeTcst paboTaTb Ha 1-0M CTyneHu.

Korga TeMneparypa unun gasrieHne Kotla HUXe yCTaBKM ynpasndarLllero np|/|60pa 2-o1 CTyneHun
MOLLHOCTK, nNogadYa BO34yXa yBeInn4ynmBaeTCA, U MarHUTHbIA KnanaH 2 OTKpbIBaeTCA. Tonnueo
nogaeTcda Ha conno 2-ou CTyneHu. BOSﬂ,yUJHbIe 3aCJIOHKM noBOpavynBakdT B MOJI0OXKEHNE 2-oM
CTyneHn MOLLHOCTH. FopenKa pa60TaeT Ha 2-o1 CTyneHu.

Korma TemnepaTypa wnuM JaBneHue KoTna MNOoAHMMAaeTcs Bbllle YCTaBKM YMNpaBnsoLWero
npubopa 2-o1 CTyNeHW, roperika NepeknoyaeTcs Ha pexnm 1-0 CTyneHu.

Korga TeMnepartypa win pgasrieHne KoTiia noAHMMaeTCAd Bbllle YCTaBKM YynpasiAlOLWero
r|p|/|6opa 1-om CTyneHun, roperika oCtaHaBI1IMBaeTCA (BO3D,yLIJHaF| 3aCJ1I0HKa 3aKprBaeTCﬂ).

Cwm. Takke pasgen «ABTomaTuka ropenku: OnucaHme paboTbi».

A-420Z
1 TonnueHbIV PUNBTP 10  MarHuTHbIW KnanaH, 1-as CTyneHs,
2 TonnueHbIA Hacoc 6e3 Npobku HopMmarbHO OTKpbIT, NO
3 TlMoporpesartenb 11 MarHuTHbIN KNanaH, 2-ag CTyneHb,
4 Peryn. TepmocTaT + TepmocTaT HUKHero npegena HopMarnbHO 3akpbIT, NC
5 OrpaHnunTenbHbIn TepMmocTaTt 12 [poccenbHas npobka @ 1,2 Mm
6 MaHomeTp, kpaH Ans maHomeTpa (gon. obopya.)
7 TepmomeTp A Tonnueo, oTcoc
8 HesosBpaTHbIV KnanaH B Tonnueo, Bo3spar
9 [naBHbI MarHUTHbLIN KnanaH,

HopMarnbHO 3akpbIT, NC
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6.

ABTOMaTUKA ropesnku

6.1.

Cxema umknoB paboTbl

[4]LAL 1.25]S]
ey

ER--7 1

T7P] --? 2

ZrXe«Immw>»

1 =
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I =
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Tpebyemble BXoaHble curHansl nporp. Pene

15s
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1 1

S 6 7
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o e 0 0 o o
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KoHTyp paboThl

BeHTunarop/Tonn. Hacoc
TepmocTat/npeccocrar, 1-aa cTyneHb
TepmocTat/npeccocrar, 2-aa CTyrneHb
TpaHcdhopmaTop 3axuraHus

[MaBHbIN MarHNTHBIN KNanaH

MarH. knanaH 1, 1-aa ctyneHs, NO
MarH. knanaH 1, 2-aa ctyneHb, NC
CwurHan nnamenmn

TOYKa BKIOYEHUS 2-0M CTyMNeHU
TOYKa BKIHOYEHMS 3aKPbITOrO MOMOXEHMS

TOYKa BKITHOYEHNA peXmnma po3xura n 1-om CTyneHu

XecTKo cBsizaHo c¢ III, pasHuuya +6°

TOYKa BKITHOYEHUS MarH. KrnanaHa 2-om CTyNneHn MOLLIHOCTHU

CurHansl ynpasneHust

@)

Q
W
X

*

YcTaHaBnMBaeMble TOYKM NEPEKITIOYEHNS Ha KynaYvykoBbIX ANCKax cepBoMoTopa

p.181738.1

,ElonyCKaeMble BXOAHble CUTHanbl Nporp. pene

BosaywHaga 3acnoHka
CepBomoTop

Mporp. nepeknoyaTenb BbIKIHOYEH
XornocTble Wwarn nporpamMmmHoro
nepeknoyaTens, BpemMs 4o
CaMOOCTaHOBKM MPOrpamMmmHOro
nepeknovatens

TpebyeMbin curHan nycka Ha
Knemmy 8 nporpaMMHoOro pene
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6.2.

OnucaHue paboTbl

1

1.1

Ycnosua ans nycka

e [IOMexXun u 6]'IOKVIpOBKVI KBUTUPOBaAHbI

e KOHLIEBOW BbIKMtOYaTENb JlOKa ropesikn 3aMKHYT

e [IepeKnk4vaTesb ynpaBsreHna B NMoOJIOXKEeHNN 1vmnm 2

e rporpamMHOE perie B MCXOOHOM MONOXEeHUN (ykasaTernb peney cumsona 4)

e TemnepaTypa TONNMBa > MUHUM. UMW PErynaTop TemnepaTypbl (MUHUM.) GannacuposaH
(on3.Tonnmeo)

e koHTakT C/NC TepmocTaTta unm npeccoctarta 1-oi CTyneHn 3amKHyT

e KOHTaKTbl BHELIHEN Lienu ynpaBneHns NyckoM 3amMKHYThI.

Myck (ykasaTenb NporpaMMHOro pene coBnagaeTt ¢ CUMBOJSIOM ‘)

e KOHTyp paboTbl 3ambikaeTcs

e MycKoBas nporpamma nporp. pene 3anyckaeTcs

e rpeaBapuTenbHOe 3a)XuraHve HadnHaeTca

e CepBOMOTOpP NepexoauT Yepes Touky BkrtodeHus I go Tovkm IV (curHan ynpaBrneHus
OT 3axuma 6/8 nporp. pene)

e [BUraTernb ropenku (BEHTUNATOPA U TONMMBHOIO Hacoca) 3anyckaeTcs U rMaBHbIN
MarHUTHbIN KnanaH OTKPbIBAeTCS CUrHanoM oT TOYKM BkNoYeHus IV KoHUeBoro
BbIKIloYaTens

e LMPKYNALMOHHAA NMPOMbIBKa COMIIOBOro KranaHa TensbiM TONMMBOM HayMHaeTcs.

YKasaTenb nporpaMMHOro perie coBnagaeT ¢ CUMBOJIOM A
e CepBOMOTOpP NepexoauT A0 TOYKM BKItoYeHns 1 (BO34. 3acrnoHKka oTKpbITa) Ha Bpems
npegBapuTensHOW Npoaysku (oK. 22,5 ¢) (curHan ynpasrneHus oT 3axuma 9 nporp.
pene).

YkasaTenb nporpamMmmHoro pene cosnagaet ¢ cumsosiom H
e MpoBepKa KOHTypa KOHTPOMS HanM4usi NnameHu
e OTKMIOYEHME B Cryyae NoMexu B KOHTYpPEe KOHTPOMS HanmMumsa nrnameHu.

Ykasatenb NporpaMMHOro perne cosnagaet ¢ cuMBosniom ¥
e MpoAyBKa BbINOMHEHA (CUTHanM yrnpaBfieHus oT 3axxuma 9 nporp. pene BbikftoyaeTcs)
e CEpBOMOTOP MepexoauT A0 ToYkM BkrtoveHus 111 (MOWHOCTb po3xura /1-as cTyneHb).

3awmTHoe Bpems (5 ¢) HavynHaeTcA

e MAarHWUTHbIN KnanaH 1-o CTyneHu 3akpbiBaeTcs (CUrHan ynpaeneHust oT 3axuma 18
NpPoOrpaMMHOro perne BblKi4YaeTcs)

e COMIIOBOW KfanaH OTKpbIBaeTCs 1 TOMMNBO NogaeTcs Ha conno 1-om cteneHun

e TOM/MBHbIN TYMaH, BbIXOASALMIA Yepes COMso, 3aXuraeTca BO3LENCTBNEM UCKPBI.

YkasaTtenb nporpaMMHoOro perne coenagaeT ¢ cumsornom 1

e 3alUMTHOE BpeMs OKOHYaeTCs

e [0 3TOr0 MOMEHTa MnaMsi AOMKHO GbiTb 3axaTto. B apyrom cnyyae Bbi3biBaeTcs
OTKIHOUYEeHME NPOorpaMMHOro perie npy OTCYyTCTBUM CUTHAMa Hanmuusl nnamMmeHu.

e Mnams ropuT Ha 1-oi CTYNEeHU MOLLHOCTH

e nio6Gas HeNCNpaBHOCTb CUrHana niaMeHu nocrie NCTeYeHUs 3aLMTHOrO BPEMEHHN
BbI3blBAET OTKITIOYEHUE NPOrpamMMHOro pene (CM. NMyHKT 7/nepemblyky «B»).
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7  YKkasaTenb NporpamMmmHOro pene cosnagaeTt C CUMBOSIOM | (paborta)
e PO3XMUI KOHYaeTCsH
e MporpamMMHbIN NepeknyaTens NPorp. pene octaHaBnMBaeTcs Ha nepuog paboThl
nocrie XOnocCTbIX LIaros
e cuUrHan ynpasneHus oT 3axxuma 20 nporpamMHOro pene Ha nepuog paboThbl
e Ecnu nepekntoyaTenb ynpaBneHns HaxoanTcs B nonoxeHun 2 n koHtakt C/NC
TepmocTaTta unu npeccoctata 2-oil CTyneHn 3aMKHYT, CEPBOMOTOP NepexoamnT A0 TOYKU
BkItoveHus I (2-aa cTyneHb / BO34YLIHASA 3acrioHKa OTKpbITa)
e MarHuUTHbIN KNanaH 2 (2-ov CTyneHun) OTKpbIBaeTCa Nog yrnpaBneHnem KOHLLEBOro
BblKIo4yaTena vV
e roperika ocTtaeTcs paboTaTb Ha 2-oi Unu 1-ov CTyNeHn Nog KOHTPOEM NPorpaMmMHOro
perne v noj ynpasneHnemMm TepMocTaTa Unm npeccoctata 2-o CTyNeHn
e KOrAa TemnepaTtypa unu gasneHue noHMMaeTcs Bbllle yCTaBkyu TepMocTaTa unm
npeccoctarta 1-on CTyneHun, ropenka octaHaBnMBaeTcs
e OTKJIHOYEHMe NpU NoTepU CUrHana nnameHun Bo Bpems paboTbl (nepembluka “B*
nMeeTCcs B LUTEKKepe NporpaMMHOro pene) (3awmTtHoe Bpems < 1 ¢)
e OCTaHOBKa W MOBTOPHbIV MyCK (MYHKT 1) NpM NOTEpU cMrHana nnamMeHun Bo BpeEMS
paboTbl (nepemblvka “B* cpesaHa).

Mepemblvka “B“ cpe3aHa Ha 3aBOAe-U3rotoBuTENeE.

8 MOOKOHTPOIbHBIA OCTAaHOB (KOHTYp paboTbl pa3MbikaeTcsl)

e nporpaMMHbIA NepeknoYvaTenb 3anyckaeTcs u paboTaeT 3a 4ONYyCTUMOE BpeMs
nocneaytoulero cropaHus (15 c)
rnaBHbIA MarHUTHbIN KnanaH 3akpbiBaeTcA
MarHUTHbIN KnanaH 2-on CTyMeHn 3akpbiBaeTcs
MarHuUTHbIN KrnanaH 1-o CTyneHn OTKPbIBAETCHA U COMSIOBOW KNanaH 3akpbiBaeTcs
OBuUraTenb ropenky (BeHTUNSTOP Y TOMJMBHbLIA HACcOC) OCTaHaBNMBaeTCs
C CUrHanom ynpasneHus oT 3axuma 11 nporpammHOro pene cepBoMoToOp NepexoguT
00 Toudkm BktoveHus 11 (Bo3gyLliHasi 3acrioHKa 3akpbiTa).

9  YkasaTenb NpoOrpaMMHOro perne coBnagaeT C CUMBOJSIOM <4

e MporpamMMHbIi NepeknovaTeslb OCTaHaBNMBaeTCS

e [OMyCTUMOE Bpems nocreaytollero cropaHus (15 cek.) okaH4ymBaeTcs

e HauyMHaeTcs TecTUpoBaHMe C UMUTaLUUEl nnameHn. OTKIIOYeHMEe Mo CUrHany nraMeHu
Hanp. B crnegymoLmx cny4yasx:
- NNaMsa He rnoracrio rno NpuYMHe NpoTeKalLMX TONMMBHbLIX KranaHoB
- NOXKHbIA CUrHaM NnameHu No npuymMHe gedekTa B KOHTYpPe KOHTPOMNSA Hanu4iuns

nnamMeHu Unu cooTs.

MOBTOpPHbIV NMYCK BO3MOXEH MNPU BbIMOMHEHUW YCINOBUIA Nycka (CM. MyHKT 1).

B cnyyae pedekta, nogaya ToOnNnMBa HeMeANEeHHO npekpawaeTcs. [MporpammHbii
nepekntoyaTens OLHOBPEMEHHO C YykasaTerleM OTKIKYeHUss ocTaHaBnueaetcs. CumBon vy
yKasaTens nporpaMMHOro nepekniodatens ykasbiBaeT Tun gedekta. B cnyydae oTknoyeHus,
ynpaBneHne MoxeT ObiTb cpa3y Bo3BpalleHo. [locne Bo3BpaTa (a Takke nocre gedekTa,
BbI3BaBLUETO MOAKOHTPOJSIbHBLIA OCTAHOB WM Mocne Jiobo MNoMexu nuTatolen CceTn)
NporpaMMHbIA NepekrnoyaTens BO3BpaLlaeTcs A0 HavalbHOM TOYKW, MPU YEM TOJbKO 3aXKMMbl
7, 9, 10 n 11 nporpaMMHOro pene nony4awT HanpsXeHue B COOTBETCTBUM C MpOrpaMmmon
ynpasneHus. ToNbKo Npu 3TOM NporpaMMHoe pene AonyckaeT NOBTOPHbLIA MYCK FOPeriku.

BHumMm! He HaxumainTe KHOMKy Bo3BpaTa nporpaMmMHoro pene Bbiwe 10 cek.
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PerynupoBka ropernku

71.

71.1.

PerynMpOBKa MOLLHOCTHN

TonnuBHbIN Hacoc

MoOLLHOCTb Fopernku perynupyeTtcs nyTeM U3MEeHeHUs pasMepa comnfa u JaBneHus pacnblfeHns
TOMNIMBHOIO Hacoca.

MowHocTb 1-oro conna gomkHa obiTe 50 - 60 % oT 06LWen NPOM3BOAUTENBHOCTU COMES, HO He
HUXX€ MUHUMAarbHOrO MOLLHOCTU FOPErIKU.

Mpwn cxuraHnmn masyTa, TONNMBO pacnbeinnBaeTcsa nog gasneHvem 25 - 30 6ap, a npu cxuraHum
On3enbHOro Tonnmea nofd gaeneduem 15 - 20 6ap.

/'\ NMPEOYNPEXOEHWE! [o nepBoro nycka BbiNyCTUTE BO3AYyX M3 TOMMIMBHOrO Hacoca
[ nybeguteck B TOM, 4TOObI HAacoc He paboTarn B XONoCTyH.

BHuM! Ypanutb BO3oyx w3 Hacoca, ocnabnas npobky. [locne aToro ropenka [AoJikHa
paboTaTb Ha KOPOTKOE Bpems [0 TeX Mop, Noka BO3AyLIHble My3bipbky GOMblUe He
BbIXOAAT M3 oTBepCTUSA. [MoToM 3aTsaHMTE NPOOBKY.

Mpwn 3ameHbl Hacoca HeobXxo4MMO MPOBEPUTH YTO MepenyckHas npobka yganeHa m3
TOMNIMBHOIO Hacoca. B Hacoce Tvna E nmeetcs ounbTp.

1 [MopknoyeHne NUHUN
BcacbIBaHUSA

Bbixog Tonnmea k conny
MopakntoyeHne NHUN
BO3BpaTa

PerynupoBka naBneHus
3awmTHasa npobka
[aBneHue Ha Bxoge
HaeneHwe k conny/

WTYLep ans namep./yaaneHue
BO34yxa

8 [lepenyckHasi npobka (cHATa)

W N

~NOoO Oovbh

BHum! B Hacoce nmeetcs
GunbTp

A-212Z

[laBneHue TonnmMBa NoaxoasaLWero oT HACOCHOro LeHTpa AOJKHO ObIThb Ha BxoAe B Hacoc 1 - 3,5
b6ap. MakcumanbHaga TemnepaTtypa masyTa Ha Bxoge B Hacoc 120 °C.

BHuum! Mpu npoekTMpoBaHUM 1 pacyeTax TONMBHOro Tpy6onpoBoaa HEOGXOAMMO YYNTbIBaTb
MHCTPYKLMMN U3rOTOBUTENS Hacoca.

Bbonee noapobHy0 MHGOPMaLMIO 0 Hacoce Bbl nonyynMTe B MHCTPYKLMSX Hacoca,
NPUINOXEHHbIX K PYKOBOLCTBY FrOpPErnkKu.
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7.1.2. [OaBneHue TonnuMBa Ha BXode B Hacoc

Mpn HeobxogumocTW AaBrieHWe TOMfMBa Ha BXOAE B HACOC MOXET ObiTb onpegeneHo no
cneaytoLlen cxeme.

P(bar)

A-483G

// PekomeHayembin

5 AvanasoH paboTsl

| T T T T | T T T | T(oc)
50 100 150

[laBneHune Ha Bxoge Hacoca npoeepdeTcda MaHOMETPOM, NMNOAKITHOYaEMbIM K KpPbILLKE (*)VIJ'Ipra.

7.1.3. Bblbop conna

Pasmep conna BbiGupaeTcs Mo MOLLHOCTM KOTHa.

=  MOLLHOCTb KOoTna, KBT/M
HWKHAS KaNOPUNHOCTL Tonnmnea, KBTu/kr
0,9 (KNA kotna ok. 90 %)
= OK. 3,2 Kr nerkoro Tonnvea
oK. 3,6 kr masyTa
P1 = 76ap
P2 = wncnonb3yemoe gaBneHve

P P

Fan/yv= Hy
n
m

P2
H m —
uxmxmx 1

PekomeHayemble Tunel conen: B60° nnu B80°

BHum! CDopma TOMKW KOTI1a BJINAET Ha Bbl60p Thna conna, T1.e. B HEKOTOPbIX Clly4adX Ccornro
MOXeET OTIIM4aTbCA OT Bbllle YKa3aHHOro.

7.2. Hactpowuka ynpaBnsiowmx npubopos
BoporpeiHbie KOTnbI

PaboToin 1-om cTyneHn ynpaensieT ABOMHOW KOTESbHbIN TEPMOCTAT. (BKMOYaET perynupyroLmmn
N orpaHnymMBaroLwmin TepmocTaTtbl). PaGoTtom 2-oMm cTyneHw ynpaBnsieT BTOPOW KOTENbHbIN
TepmocTarT, KOTOpbIA ycTaHoBMEH Ha 5 - 10 °C Huxe ycTaBkn 1-oi cTyneHn. OrpaHMyYnMTenbHbIN
TepmocTaT ycTaHaBnNuBaeTCs Ha Makc. pabodyto TemnepaTypy KoTna.

napOBble KOThnbl

PaboToin 1-o1 cTyneHn ynpaensieT KOTemnbHbIAN npeccoctaT. PaboTon 2-om cTtyneHun ynpaesnsieT
BTOPOM KOTEfbHbIA MNpeccocTaT, KOTOPbIA YCTAHOBMIEH HWXE YCTaBkM 1-O0M CTyMneHwu.
OrpaHnunTenbHbIA NpeccocTaT yCTaHaBnMBaeTCa Ha Makc. paboyee gaBneHue KoTna.
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7.3.

12

PerynupoBka Bo3ayxa Ans ropeHus
dyHkuun guckoB SQN cepBomoTopa.

Toukn nepekniyYeHna KynadkoBbiX AOUCKOB YCTaHaBIMBAKTCA NoBopayvmBad WUX pPYYHbIM
ycunmem mnum npu noMoLm cneumanbHOro Krio4a.

II: 3akpbiTOe NoMoXxeHne BO3AYLLUHOW 3aCIOHKK, yron (°). YCTaHOBMNEHO Ha 3aBoje.
III: TMonoxeHne BO3QYLUHOWM 3aCriOHKM Ha 1-01 cTyneHu, yron (°)

V: Touka nepeknoyeHns MarHUTHOro kranaHa 2-0M CTyneHu

I. TMonoxeHne BO3OYLIHON 3aCMNOHKM Ha 2-01 CTyneHu, yron (°)

3HayeHue aucka V OOomKHO ObiTb Hanbornee BbICOKOE, HO HE [0 TaKOoW CTeneHun, Ytodbbl nnams
oTopBarnochb Npu nepexode co 2-oi ctyneHu Ha 1-yto (3HavyeHne gucka V LOIMKHO ObiTb Mexay
3HavyeHuamun aguckos IIT u I).

CepBOMOTOp BO34YLIHOW 3acfnoHKM CHabXeH pacuenuteneMm Ans ocBoboxaeHus BpalleHusd
aunckoB. MNpu HaxaTumn pacuennTens BHU3, BO3A4YyLUHAsA 3acrioHKa nepenBuraeTcs Bpy4yHyHo.

BHuMm! PasHuua mexay sHaveHusimu 111 - I gomkHa 6biTb He MeHee 10° no wwkarne aucka.

To4Hble NnonoxeHnsa BO3D,YLIJHOIZ 3aCJ1IOHKM (T.e. npaBUiibHOE KONMNYeCTBO BO3AyXa ANA I'OpeHI/IFl)
onpegendaeTcd no aHannady yxoadauwnmx AbiIMOBbIX ra3oB.

anIHLIVIHVIaanbIe NOoNOXeHUA KynavykoBblX AUCKOB

| [

| [TF7e3
| || [Fse
(A 30

10
o

B-482M
1 PerynupoBka Bo3ayxa 2-0 CTyneHu 4 Tlepekntoy. MarH. knanaHa 2-ou
CTyneHu
2 3akpblTve BO34YLUHOMW 3aCNOHKN 5 Pacuenutenb
3 Perynuposka Bosgyxa 1-o1 CTyneHu 6 Kntouy ansa perynupoBku
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7.41.

7.4.2.

13

PerynupoBka ropeno4Hou ronoBku

HacTtpowka conna v anekTpoaoB 3aXXUraHusi

YctaHoBuUTE paccTodHMe cones OT IJNIEKTPOAOB 3aXuUraHma mn D,I/I(b(by30pa, a TaKXe paccTtodHune
3N1eKTpoaoB Mexay cobow B COOTBETCTBUM C pasmepamu, yKkasaHHbIMU B PUCYHKeE.

I 1-oe conno
II 2-oe conno

3

XTI
nou
ANO

A-418Z H

PerynMpOBKa CKOpPOCTU npoxona Bo3ayxa B ropenquoﬁ ronoBke

CKopOoCTb NpoOXoAa BO34yXa Yepes ropesniovHyo rofioBKy perynmpyoT ocrnabneHmemM CTONOpPHOro
BUHTa pPerynmMpoBOYHOro LUTOKA M pa3BopavynBaHnemM LWToka. Mpu 3TOM perynmpoBoYHOE KOMbLo
nepemMellaeTcs MO HanpaBfeHWlo LUUNMHApPA W 3a30p MeXOy PerynmpoBOYHbIM KOMbLOM U
anddpysopom nsmensietcs. Mpu paboTe Ha HU3KUX MOLLHOCTSIX, KOMbLO HAXOAUTCS B NepeaHeM
NnorioXeHun, a Ha OGonblMX MOLWHOCTAX — B 3agHeM. Ecnu perynmpoBo4YHOe KombLo npu
OTPErynmMpoBaHHOM NOMHOW MOLLHOCTM HaxoOAuTCs B CMIMLLKOM NepeaHeM MONOXKeHUU, CKOPOCTb
BO3JyXa Ha TrOJIOBKE BbICOKA, YTO 3aTpygHseT 3axuraHue, WUNu xe Bo3gyxa He Oypet
OOCTaTOYHO AN Ka4vyecTBEHHOro ropeHus (bomnbwoe cogepxaHue yrapa, CO). Ecnu
PEerynmpoBOYHOE KOMbLO HAaxXoAuTCa B CAULIKOM 3aAHEM MOJIOXXEHUN OTHOCUTENbHO Tpebyemoi
MOLLHOCTW, CKOPOCTb BO34yXa CRMLIKOM HM3Ka, YTO yXyAllaeT KayecTBO ropeHus (copepkaHue
O, cnuwkoM BbicOKO). lMpoBepbTe KayecTBO rOPeHWst MpU MOMOLLM aHanusaTopa [AblIMOBbIX
rasos.
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7.4.3. WHcTpyKUuua Ans CHATUA ropesioYHON royioBKU

OTcoeanHNTE CTOMOPHBIN BUHT U KPEMEXHbIV BUHT PErynMPOBOYHOrO LUTOKA.

CHUMUTE WeCTepHIo, Wanbbl U perynmpoBOYHbIN LLTOK.

OTBEPHNTE KPeneXHbli BUHT rOPENIOYHON rONOBKM U BbITAHUTE FOMOBKY MX KOpMyca.
YANUHUTENb ropenoYyHon rorioBKU NPUKPENSieH 3aknenkammu K HanpasnsowmM rofioBKu.
Cbopka nponsBoguTcsa B obpaTHON nocrnefoBaTelbHOCTM.

1  KpenexHbli BUHT perynmpoBOYHOro
LUTOKa

2 CTONOpPHbIV BUHT PErynnpoBOYHOro
LUTOKa (CTpenka)

3 KpenexHbIn BUHT ropenoyHom
ronoBKu

4  PerynupoBOYHbIN LUTOK

A-404Y

BHuM! Ecnuv mecTto Komnbua OTHOCUMTENbHO Anddy3opa MeHsSeTCs, Takke CKOPOCTb U pacxoa
BO3ayxa MeHsawTcs. [MpoBepbTe pe3ynbTaT CKUraHUs aHannaoMm ObIMOBbIX Fa3oB U
noaperynupyinTte nogady Bosgyxa.

7.4.4. D,VIanaMMbI YCNOBHbIX YCTaAHOBO4YHbIX 3Ha4YeHum perynimpoBo4YHOro Konbua

Homep perynMpoBoYHOro LwToka

A-436Z

26 28 30 32 34 36 38 40 42 44 46 48 S0 52 54 56 58

1-aqa cTyneHb, Kr/v
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NMoporpeBatenb TonnMea

oFF OFF oFF

220¢ so'c 220¢ sorc 200°¢
100c

KUITTAUS
LOWER LIMIT THERMOSTAT CONTROL THERMOSTAT LIMIT THERMOSTAT/
RESET

SO 9590 9%
7 ®
____________ .
X S
B-407C
AnemMeHT nogorpesa 5 Perynupyowmin Tepmoctat
[aTtunk TemnepaTtypbl, OrpaH. TepmocTaTt 6 TepmocTaTt HUXHero npegena

[aTuvk TemMnepatypsbl, TEPM. HWXKHero npegena 7  OrpaHuMunTenbHbIi TepmocTat/
[aTyvk TemMnepaTypsbl, perynupyrowuii TepmocTaT KBUTUPOBKA

BOWON -

OCTOPOXHO! 3axumbl B coeguHUTENBHOM KOPOOKe HaxoAaTCsl NO4 HanpsiKeHUeM.
OTKpbITME  3ALUMTHOM  KPbIWKX  [OMYyCKAaeTCcsli  TONMbKO  KBaANMUUMPOBaAHHOMY
PEMOHTHUKY-CNeLnanucTy.

PerynupoBka Temnepartypbl

TemnepaTypy  pacnbifieHMss  TOMMMBa  HacTpauBaloT  PerynupylolyMM  TepMocTaToM,
pacrnosoXeHHbIM B OTCEeKe CoeaWHEeHWIN Noh KpbilWwKoi. TemnepaTypy pacnbieHUs NpoBepsitoT
no TEPMOMETPY ropesnku.

Mpumep - Tonnueo 100 mm?/c (cCT), TemnepaTtypa pacnbineHms ok. 100 °C
- tonnueo 180 mm?/c (cCT), TemnepaTypa pacnbifieHust ok. 115 °C

HaCTpOﬁKa orpaHun4vmTeribHoro TepMOCTaTa/TepMOCTaTa HUWXXHero npepgena

TepMocTaT HUXKHEro npegena npensTcTByeT MyCKy ropenku 1 paboTe Npu CRULLKOM HU3KOW
TemnepaType Tonnumea.

YcTtaBka TepmocTata HwkHero npegena (6) gomkHa 6biTe Ha 20..30 °C HuXe ycTaBku
TemnepaTypbl.

OrpaHnunTtenbHbIi TepMocTaT (7) yctaHaBnueatT Ha +200 °C. Ha TepmocTaTe pacnoroxeHa
KHonka Aanst copoca GrOKMPOBKU.
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/2\
/i

NPEOYNPEXOEHUE! [o paGoTbl Ha nerkoMm TOMnvMBE, HeEoOX0AUMO OTKIIHOYUTb
nogorpeeaTtenb TonnmMBa. HacTponTe TepmocTaT HuxHero npegena (6) B MUHUM.

nosuumto (= nosuyusa 0).
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8. ConnoBou knanaH

g 8 7’ 1
1 I — 5

JAVAVAVAYI

3/
S
=

A-417Z
10
1 ConnoBou knanaH 6 Conno, 2-ad cTyneHb
2  MarHuTHbIV knanaH, 1-as cTyneHb 7 TopweHb
3  MarHuTHbIn KnanaH, 2-as CTyneHb 8 [TlpyxuHa
4 ['naBHbIA MAarHUTHbIN KnanaH 9 LWTok
5 Conno, 1-asa cTyneHb 10 [epxaTtenb conna
oilon
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TonnuBHbIN hUNbLTP

1
2
3
4
5
6
7
8
9
O 10
@ A-439S
GDCDO 11
%ime 12
Smfveﬁ 1 2
1 ool A
A
B
A
L <=

Yawka

Kpbiwka

0O-06p. KonbLO
Mpoknaaka
3arnywka c lweTturp.
rofIOBKON

BuHT ¢ wecturp.
rofI0OBKON
Mpoknaaka
MpyxunHa

MaTtpoH uneTpa
Lanba

0O-06p. KonbLO
3aBopckasa Tabnuyka
Mpobka

avika

Tonnueo Kk punbTpy
Tonnueo Kk roperke

MHCTpYKUMM ONs OYUCTKMU

BHum! [Jo Hauyana o4MCTKM, NPOBEpbTE, YTO TOMMMBO He NnodaeTcs K punbTpy.

CHMMUTE NpobKy OTKpbIBadA ramky.

OcnabbTe BUHT C LUECTUTPAHHON rONTIOBKOM, OTKPOMTE KPbILWKY buribTpa n CHUMUTE NaTpoH.

PuNbTPYOLWNN NATPOH MOXET ObiTb OYMLLIEH NOAXOAAWMM PpacTBOPUTENEM N MATKON
LLEeTKON, He noBpexjatoLen s4yeek.
Ecnun BHYTpM counbTpa nmeeTcs rpsasb, yoanute ero Hanp. nolnecocom. B aTton ceasm
npoBepbTe Takke COCTOSAHME 0-00pasHbIX YNAOTHUTENbHbIX Konew v Wwawnbsbl.

3adukenpynTte npobKy ¢ MOMOLLbIO ramku.
YcTaHoBUTE NaTPOH B OUNbTP U KPbILWKY HA CBOE MECTO.

3aTAHMUTE BUHT C LUECTUTPAHHOM FONTOBKOW KpbIWKK Ha ycunume 25 - 30 Hm.
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10. MporpammHoe pene LAL1.25

10.1. BHyTpeHHAA cxema
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O603Ha4YeHnA cxeMbl
AR maBHOE pene (pene Harpyskun) C KOHTaKTaMmn «ar»
AS MpenoxpaHnTenb NporpamMmMHoOro perne
B lMepemblyka (B LWUTEKEPE NPOrpamMMHOro perne) *)
BR Pene BbIktoYeHNs ¢ KOHTakTamm «bry
EK KHOoMka KBUTUPOBAHUSA BbIKITHOYEHNS
FR Pene nnameHn ¢ KoHTakTamm «fry»
H [MaBHbIV BbIKNOYaTEND
L CurHanbHas namna BbIKITHOYEHUS
QRB... HeTekTop nnameHun (potopesncrtop)
SM [Buratenb nporpaMMHOro nepeknyartens
\% Ycunutens curHana nnameHu
*) Mepembluka «B» ybpaHa Ha 3aBoge-uarotoBuTene. Takum nNyTemM MO3BoONseTCA
aBTOMaTU- YeCKU MOBTOPHBINA NYCK B criyvyae noralleHus nrameHn Bo Bpemsi paboThbl
ropenku. Ecnu nepemMblyka «B» wnmeeTcsl, BbI3bIBAETCA OTKIHOYEHWE MpU NoraweHun

nnamMmeHun Bo BpemMsa paGOTbI.
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10.2. MNMporpamma ynpasneHUs NporpaMmMHOro nepekxknyarens

CurHanbl oT
3aXKNMOB

ot tl o t12 t6 /@

O

t16 t5

n
[y

J@“’ oé

|

p_101818.20

o
©

Toukn YKa3aHu4a BbIKIMKOYEHUA

n

o

é PIIIIIAIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIVIIIIIIIIIIIIIIEIIIIIIIIIIIII” ----- |IIIIIIIIIIIIIIIIIIIIII>

- I P | P | P |
a b b’ a

a-b = nporpamma nycka

b-b' = xonocTble waru (paboTa)

b(b') -a = nporpamma nocrneaytowien NnpoayBkn (BO3BpaT Nporp. perne)

BpemeHa BKNIOYEHUA NporpaMMHOro nepekniyarens (cek.)

t1
t2
t3
t3"
t3n
t4
t5
t6
t7
t8
t11
t12
t13
t16
t20

Bpemsa npegBaputenbHOM NPOAYBKU C OTKPbITbIMU BO3AYLUHLIMU 3aCNOHKaMu 22,5

3awuTHoe BpeMms 5
KopoTkuii po3xur (TpaHcopmaTop NOAKMOYEH K 3aXumy 16) 2,5
OnVHHBIN pO3XUT (TpaHCOpPMaToOp NOAKITYEH K 3aXnmy 15) C MOMeHTa nycka
Mocneaytowmini po3xur (TpaHcopmaTop NOAKMOYEH K 3axumy 15) 15

Bpewms ¢ Hayana t2 0o ocBoboxaeHns knanaHa ot 3axuma 19 7,5

Bpewms ¢ koHua t4 0o ocBobOXAEHNA perynaTopa Harpysku ot 3axuma 20 7,5

Bpemsa nocnegytoweint npoayBku 15

Bpems c komaHga nycka 0O OCBODOXAEHNSA HaNPsSXKeHUs OT 3axuma 7 2,5
MpoJomKNTENBHOCTL MYCKOBOW NporpaMmsbl (6e3 BpemeH t11 un t12) 47,5

Bpemsi nepexoaa BO34. 3aCNOHOK A0 MOJOXK. «OTKPbITO» (KOHTPOJb MOMOXeHMs) No Tpebos.
Bpemsi nepexoa BO34. 3aCNOHOK [0 MOJIOXK. «PO3XKUMY (KOHTPOSIb MOMOXEHMSA) No TpeboB.
[onyctnmoe BpemMsa nocneayowero cropaHms 15

Bpems oT nycka 4o KoMaHAbl «OTKPbITb» BO34YLIHbIX 3aCMOHOK 5

Bpems o camoocTaHOBNEHUS NPOrpaMMHOro nepeknyvartens (xonocT. warun) 35

Bblgepkku nporpamMMHOro nepekniyaTens ropenkn oencTBuTenbHbl npy yactoTe 50 M.
Ecnu vyactota 60 'y, BpemeHa cokpawatotcsa npmnbn. Ha 20 %.
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10.3. MHauMKauma nomex v nporpamMmmbl yrnpaBrieHUs

|_|pl/1 nomexax n HeucrnpabBHOCTAX I'IpOFpaMMHbIVI nepeknw4yartesrib U yKasaTtellb BbIKIHOYEeHUA
ocTaHaBnueatoTcsa. CuMBON, coBnagawLmim ¢ yKasaTenem, coobuaeT TN Nnomexu.

< HeTt nycka, notomy 4yto curHan 3AKPbITO He nocTtynun o 3axuma 8 oT cepBoMoTopa
BO3AYLUHbIX 3aCIOHOK UMM MOTOMY YTO KOHTAKT Mexay 3axumamu 4 n 5 He
3aMKHyT. OTKNO4YeHUe BbI3bIBAETCSA BO BPEMS BbINOSTHEHUS UMW NOCME OKOHYaHUS
nporpaMmbl 13-3a NOCTOPOHHEro cBeTa (Hanp. niams He Noracno, TONNBHbIE KNanaHbl
NpoTeKaloT, KOHTYp AeTeKTopa nnamMeHun 4edeKTHbIN unu T.0.).

A BosgylHas 3acroHka oTKkpblBaeTCs Ha BPeEMs npeABapuUTeNbHON NpoayBKU.

% OTKIIOYEHME MO NPUYMHE NMOMEXM B KOHTYPE KOHTPOMS Hanuuusi nrnamMmeHu.

v BosgyluHas 3acroHka 3akpblBaeTcsl B MONOXEHWe 3axuradus (1-as cTyneHb).

1 OTKMIOYEHUE MO NPUYMHE HE MONyYEHUs CUrHana Hanuynus nnameHn B TeYeHue

3aLUNTHOrO BPEMEHU.
Jlio6ou cbom curHana nnameHu Nocrie OKOH4YaHUs NepBOro 3aWMnTHOro BpeMeHU
Bbi3blBaeT OTKMOYEeHME NPOrpaMMHOro pene.

OTKnoYeHue Mo NpuYMHe NOTepu CUrHana Hanuyuus nnameHy Bo Bpemsi paboTbl
ropenku. (Ecnu nepembiyka «B» ybpaHa oT WwTekepa NporpamMMHOro pere, Bbi3biBaeTcs
aBTOMaTUYECKUI MOBTOPHbIN NYCK).

Linkn ynpaBneHuss ropenkum MoXeT ObiTb MOBTOPHO BKMOYEH HEMNOCPEACTBEHHO Mocne
OTKMOYEeHME nporpaMmHoro pene. [locne Bo3BpaTa (a Takke nocne ycTpaHeHus gedekTa,
BbI3BaBLUErO MOOKOHTPOSIbHYKD OCTAHOBKY, M MOCMe Kaxgoro oOpbiBa 3neKkTponutTaHus)
nporpamMMHbIA  MepeknoYvaTenb BpallaeTcsa OO0 HadanbHOro MONMOXEHUs, MpU 4YeM TOombKO
3axumbl 7, 9, 10 n 11 HaxooAaATCs No4 HanpsbkeHMeM CorfacHo nporpamMmMe ynpasreHus. Tonbko
nocrne 3ToOro NporpaMMHoOe pere HayMHaeT HOBbIM LUK nycka roperiku.

BHum! He Haxumarite KHOMKy KBUTUpOBaHus nomexu 6onee 10 cek.

1 KHonka
@ KBUTMPOBaHUS

A-438T @

/'\\ NMPEOAYNPEXOEHUE!
( *y - TlporpammHoe pere SBASeTCs 3alUTHbIM YCTPOUCTBOM. [103TOMY HEmnb3s OTKPbITh
€ro UNn BHECTU B HEro Kakne HMbyab NOoACTPOVKM UM U3MEHEHUS.
- [lporpammHoe pene JOMKHO ObiTb OTCOEANHEHO OT CETEBOMO HaNPS>KEHMsS A0
npoBeAeHnst Kaknx HMbyab paboT ¢ HUM.
- Bce 3awuTHble hyHKUNKN 4OIKHbI ObiTb MPOBEPEHbLI MPU NYCKe YCTPOWUCTBA U
KakAbl pa3 nocrie 3ameHbl NpegoxpaHuTens.
- Bopga vnun koHgeHcaT He JoNKeH NonajaTh Ha NporpaMMHoe perne BO Bpems
paboTbl MK Npu NpoBeAeHUn TeXobCnyXMBaHmA.
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10.4. LAL1.25 c peTekTopom nnameHn QRB...

Tpebyembll MMHUManNbHbLIN TOK AeTeKkTopa
npu HanpsbxkeHun 230 B nep.T. 95 uA

MakcrMmanbHbIi BO3MOXHbIN TOK AeTeKTopa 160 pA
[Nontoc + geTekTopa nogknyaeTca nog 3axmm 23

[nnHa npoBoga gaTyunka
- B 04HOM Kaberne c npoBogamu ynpaBneHust makc. 30 m
- OTOENbHbIN Kabenb B NoTke makc. 1000 m

p_101818.30 .
|

LAL 1.25 !

22 23 |

Ri max 50 k.ohm
O
// QRB. .

10.5. TexHMuYeckue AaHHbIe NPOrpamMMHOro perne

HanpsixxeHne nutaHus 230 B nep.T. -15/+10 %
YacToTa 50-60Tu, £6 %
MoTpebnsemas MOLWHOCTb 3,5 BA
MpenoxpaHuTenb, BCTPOEHHbIN T6,3H250V, IEC 127
BHellHWn ceTeBOW NpegoxpaHnTens makc. 10 A

OnekTpoMarHnuTHasa coeMectumoctb OMC 89/336

[onycT. BXOQHOM TOK Ha 3axume 1 5 A noctosiHHbIN, Nuk Ao 20 A
[onycT. Harpy3ka Ha 3akumax yrnpasi. 4 A nocTtosiHHbIN, Nuk o 20 A; Bcero makc. 5 A
Tok nepekntoyeHns mMexagy 1A
3axumamn 4 n 5
Knacc 3awumTbl IP40
JonycT. TeMnepaTtypa oKkpyxatwLien cpeqbl
- paboTta -20...+60 °C
@
oillon
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11. Texob6cnyxunBaHue

OCTOPOXHO! Tllepen obcnyxmBaHMEM ropenky BbIKMIOYMUTE HaNpsXKeHne N 3akponTe
py4YHble TONNUBHbLIE kKnanaHbl. [py NpoBepKe ropenkyu 4OCTaTOYHO BbIKIHOYNUTL TOK.

TexobcnyXnBaHue ropesiku

[nsa obecneveHnsa HagexHow paboTbl, NPoOBepbTE NOJNTOXEHNE ANEKTPOAbI 3aXKUTaHUS.
[MpoBepbTe NONoOXeHne, COCTOSAHNE U YNCTOTY AeTeKTopa NnamMeHu.

Mpn HeoB6xoQMMOCTU, MPOYNCTUTE PUNBTPLI (HE pexe, YeM pas B rof).

3ameHunTe Conno XnaKoro TONMMBa, €Criv OHO U3HOLLEHO UMK MOBPEXOEHO.

Ypoanute nbinb 1 BRary u AepXxunTe ropenky B YACTOM COCTOSHUM.

I'Iposep;uZTe Ka4yeCTBO CXuraHua npum nomMmowmnm aHanmi3a [ObIMOBbIX ras3oB nepunognyecku
(Ka)K,EI,bIIZ pas3 nocne 3anofiHeHna ToONJIMBHOIO faka, HO He pexe, 4eM pas3 B FOD,).

PeKOMeH,EI,yeTCﬂ BbIlMOJIHEHNE I'IpOGbI/I.I'IaKTI/I‘-IeCKOFO cepBuCa ropernikm pas B roa.

Hap3op 3a otonuTenbHON yCTaHOBKOWM

KoTenbHoe nomMelleHne AOMKHO ObiTb YUCTON U ero ABepPb 3aKpbITa.

Y6eauTtecb B TOM, YTO B OTONUTENBHON CUCTEME BCerga A40CTaTOYHO BOAb! (4aBneHns).
KoTen u gbimoBas Tpyba AoMmkHbI ObiTb perynsapHoO npoyunlleHbl (He pexe, YeM pas B roj).

PerynﬂpHo HpOBepHVITe, UYTO 3aBWXKKa PerynmpoBKU TArn (ecnw VIMeeTCFl) B KOTJ1€ NpaBUIiIbHO
HaCTpO€EHa.

3awuTute ropersiky ot 6pb|3r BOAbl.

Cnegute 3a TeM, 4TO TONMMBHLIN Oak OyoeT oyumweH Npu HagoOHOCTU, HO HE pexe YeM vepes
Kaxable 4 — 5 ner.

Yb6eantecb B TOM, 4TO 3a60p CBeXero Bo3ayxXa B KOTeJIbHYH OTKPbIT.

Yb6enoutecb B TOM, YTO npenoxpaHuTerbHblie yCTpOVICTBa KOTENbHON 1 FOPENKN NpPpoOBEPATCA No
YKa3aHunam HabnogaTenbHbIX OpraHos.

Cneante 3a TeMm, 4TO KOTen C 060pyﬂ,OBaHVIeM Bcerga B pa6oqu COCTOAHUN.
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12. HeucnpaBHOCTU U UX yCTpaHeHMe

B cny4yae nomMexm wunm HeuncnpaBHOCTU Heobxoanumo BO-NepBbIX MNpoBepuUTb cnenywwine
OCHOBHbI€ NpeanocCbIJIKN pa6OTbII

Hanunuune HanpaXeHna nutaHna U ynpaBlieHUA B ropersike.

npaBI/IJ'IbHOCTb 3afaHHbIX NapamMeTpoB pPeryyimpoBOYHbIX N ynpaBliAaLWNX yCTpOVICTB.
CoctosiHne Hopmaanon pa60TbI npenoxpaHnTeribHbIX N 3alLUTHbIX yCTpOIZCTB.

I'Io,qaqy TOoMnMBa K roperike, OTKpbliTUE TOMJIMBHBLIX KIanaHOB, KOJNIMYECTBO TOMJiMBa B Oake.
B cucteme otonneHns 4oCTatouyHO BOAbI.

e

Ecnu nomexa He Bbi3BaHa MO BbIlle YKa3aHHbIM MpUYNHaM, HEOGX0AMMO NPOBEPUTb PYHKLUK
pasHblX y3noB ropenku. Ecnn nporpamMmHoe perne GroKMpOBaHO (CUTHasbHbIA CBET TOpWUT),
HeoGX0AMMO KBMUTUPOBaATb GOKMPOBKY HaxaTWeM KHomku. [openka 3anyckaeTcs nocrne
BO3BpalleHMs1 [Oucka MporpaMMHOrO perfie A0 WCXOAHOTo MOSOXKEeHWsl, U Korga Apyrue
npeanocbinku paboTbl cyulecTByoT (M. pasgen «ABTomaTtuka ropenku: OnucaHue paGoTbi»).
Cneante 3a pabGoToi ropenku. 3Hak, Yy KOTOpPOro AMCK MporpaMMHOro pene GrokupyeTcs,
yKa3blBaeT BO3MOXHYIO MPUYMHY nomMexn (cM. «MHaMkaumsa noMex v nporpaMmMbl yrnpaBrneHus»).
Monb3yiTecb N3MepPUTENbHLIMI NPUGOPaMK NpY NOUCKE HEUCNPABHOCTEN.

HEUCMPABHOCTb | BO3MOXHAA MPUYNHA |YCTPAHEHME
1. [Osuratenb
[Buratens ropenku He O6pbIB rmaBHOM LEeNu BbisicHuTe npunynHy obpbiBa

3anyckaeTcs (CMBON < 5
y ( ) TemnepaTypa Tonnuea H13ka | [poBepbTe U perynupyiTte

NN BbICOKA Temneparypy
Tepmopene cpaboTano unm [MpoBepbTE HACTPONKY,
aedeKTHo KBUTUPYWTE UMW 3aMEeHNTE
MpepoxpanuTtens cpaboTan BoccraHoBute nnu sameHute
[edeKkTHbIN KOHTaKTop 3ameHunTte

asuvrartens

[edeKkTHbIn aBUraTenb 3ameHuTe gBuratenb

OG6pbIB B LiENM yrnpaBneHus

asuraTtens:

- AedeKkTHoe nporpaMmmMHoe 3ameHuTe pene
pene

- Henp. HacTpoWKa KynaykoBoro | MicnpaebTe
Ancka ceppomoTopa

- AedeKTHbIN CEPBOMOTOP 3ameHunTe MOTOP

2. [lomexa po3xura
[Buratenb ropenku [psi3HbIE NN U3HOLLEHHbIE Ounctnte unm samennTe
3anycKaeTcs, HanpshkeHne | aneKTpoabl 3aXnraHus,
yrnpaBneHus OT Nporp. perne | NnoBpeXaeHHast n3onsums
K TpaHccopmaTopy

3aXMraHus BKIOYEHO, HeT | Cnuwkom 6ombLUIoK 3a30p Mopperynupyinte cornacHo
nycka, Yepes KopoTKoe MeXay anekTpogamu WHCTPYKLMSM
BpeMs OyaeT OTKMoYeHne
(cumBon 1). MoBpexaeHHbIN kabenb 3ameHuTte
3MeKTpoaoB

[edekTHbIn TpaHcdhopmaTop 3ameHunTte
3aXUraHus
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[BuraTtens ropenku
3anyckaeTcsl, HanpsbkeHne
yrnpaerneHus oT Nporp. pene
K TpaHcdopmaTopy
3a)KUraHUs He BKINIOYEHO,

25

[edekTHoe nporpaMmmHoe pene | 3ameHnTe

LLtekep kabensa nutaHus
TpaHcgopMaTopa 3axuraHus
OTCOEAMHUIICS UNn

CoeguHnTe unmn 3amMeHuTe

HeT nycka, Yepes3 KOpoTkoe | noBpexaancs
Bpems ByaeT oTKMYeHne
(cumBon 1).
[ 4
ollon

30140943RU




26

HEUCMPABHOCTb |

BO3MOXHASA NMPUYNHA

| YCTPAHEHUE

3.

NMnamsa He o6pa3yeTcs
[BuraTtens ropenku
3anycKkaeTcsi, poO3Xur nget
HOpMarnbHO, Yepes
KopoTkoe Bpems byaeT
oTKntoveHme (cumeon 1).

Tonnueo He pacnbinseTcs
Yyepes conmno

MarHuTHbIN KnanaH He

paboTaer:

- 06pbIB Lenun ynpaeBneHust

- OedeKTHbIN MarHUTHbIN
KnanaH unu kaTyLuka, unm
NpoBOZ NoOBpeXaeH

- OedbeKkTHoe nporpamMmmMmHoe
pene

[aBneHve Tonnmea He
O0CTaTOYHO ANsi pacnblfieHns

Conno 3abuTto nnu N3HoLEHO

HenpaBunbHoe HanpaBneHue
BpaLleHus aBuratens

BblsicHUTE NpuymnHy
3ameHnTe gedekTHyo YacTb

CM. n. « TonnuBHbIA Hacoc»

3ameHuTe

WcnpaBbTe nopagok gas

4. TonnuBHbIN Hacoc
Tonnmeo He nocTtynaeT unn | MpAsHbIn pUNbTP Ounctute nnmn sameHnTe
OaBrieHve He xBaTaeT Ans
pacnblneHna [MpoTeyka BO BcacbiBaloLLEM WcnpasbTe
Tpybonposoae
MponsBoguTenbHOCTbL Hacoca
nagaet:
- 0edEKTHbIN NN N3HOLLEHHLIN | 3ameHnTe
Hacoc
Tonnueo He pacnbinseTcsa | MarHUTHbLIW KnanaH He 3amMeHnTe MarHUTHbIN KnanaH
Yyepes conmno OTKpbIBaeTcH UK KaTyLLKy
["POMKMIA MexaHUYeCKui Hacoc BcacbiBaeT Bo3gyx MNogTsaHnTe coeanHeHus
Lwym
YBenunyeHHbI Bakyym B Ounctute punbTp
Tpybonposoae YTouHUTE pasmepsbl
Tpybonposoaa
5. TMMocne o6pa3oBaHue nnamMmeHu 6yaeT OTKIHOYeHUe
Mnams obpasyetcs. NMpu HenpaBunbHasa HacTpowka Hactporite
nepexone Ha 2-yto CTyneHb, | ropenku
roperka OTKNio4YaeTcs 1
NMOBTOPHO 3arnycKaeTcs. "psi3HblE PUNLTPLI Ounctute
Conno 3abuto 3ameHuTe
[edekTHbI MarHUTHbIN KnanaH | 3ameHuTe AedeKTHYHO YacTb
UK KaTyLKa, v NnpoBos
nospexageH
[namga 3axuraeTcs, HO TemnepaTtypa Tonnmea HU3Ka:
OyaeT ocTaHOBKa U - nogorpesaTtenb He pabotaeT | McnpaBbTe Unu 3ameHuTe
MOBTOPHbIV MYCK. W ero MOLLLHOCTb HexBaTaeT
- HenpaBwuIlbHas HacTpoKkKa MpoBepbTe U perynupynte
TepmocTaTa HWXKHero npegena | remnepartypy BXogsLwero
TONnAMBa
6. ®daken BO3HUKaeT NpexaeBpeMeHHO
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[BuraTtens ropenku
3anyckaeTcsi, notom byget

27

ConnoBoi knanaH nmeeT
npoTeYKy

Ounctnte unn 3amMeHuTe

OTKIIOYEeHne [edeKkTHbIN MarHMTHbIN KranaH
WIK KaTyLUKa, Un NpoBof,
noBpexXaeH
HEUCIMPABHOCTb | BO3MOXHAA NPUYNHA |YCTPAHEHVIE

7. HeuncnpaBHocTb B ynpaBneHuun drakeriom (SOTKro4eHue)

[Bwuratens ropenku
3anyckaeTcsl, notom byget
OTKMoYeHne (cumson 1).

OTkroYeHne BoO BpeMst
npeaBapuTenbHOM

npoaysku (V)
OTknioyeHne B cTagun
OCTaHOBKM roperiku ({)

HenpaBMn bHOE MNoJ1oXeHne
OETEKTOpa niamMmeHun

[pA3HbIN OeTeKTop nfiaMeHn
Cnabbin cBeT NnameHu
[edeKkTHbIN geTeKkTop naMmeHn
[edekTHOE Nporp. pene
[edeKkTHbIN geTeKkTop naMmeHn
[edekTHOE nporp. pene

psi3b 1 Harap BHYTpY
rOpPEnoYHON roroBKu

[edeKkTHbINn nnm yctapesLInin
OEeTEKTOp niamMeHu

[edekTHOE Nporp. pene

JloXHbIV curHan nnamMmeHu ns-3a
NMOCTOPOHHETO LBETA

MCﬂpaBbTe noJyioXxeHne

Ounctute
[MpoBepbTe HAaCTPONKY ropenku
3ameHnunTe
3ameHunTe
3ameHnunTe
3ameHnunTe

OunctuTe 1 npoeepbTe
HaCTPOWKy

3ameHuTe

3ameHuTe

HepnonycTtute NoCcTOpoHHEro
uBeTa

8. Tlopeno4Has ronoBka
OcrTaTku Tonnvea v Harap
BHYTPU rofioBKM

HenpaBunbHoe paccTosHune
conna ot auddysopa

HenpaBunbHasa HacTporika
BO34yxa Ansi rOpeHns

HepoctaTtoyHbI NpUTOK
CBEXEro Bo3gyxa B KOTENbHOe
nomMeLleHne

Pasmep nnn Tun conna
HenpaBWITbHbI

M3HoLeHHOe conmo

HenpaBMn bHOE MNOoJ10XeHne
pPerynmpoBO4YHOro KoJibua

WcnpaBbTe

Hactporite

[lo6aBbTe NpuTOK BO3ayxa

3ameHuTe

3ameHuTe

Mopperynupynte

olilon

30140943RU
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13. CBOAHbLIN NUCT

Twn koTna

Twn ropenku

3aBoack. Ne ropenku

[JaTta mMoHTaxa

MoOHTaXHUK

Mpouee

olilon

30140943RU



