. SOR. ©
e

[lpomaTnk 310

PyKoBOACTBO Mo aKcnyaTauum
-

TexHUYecKui NacnopT, MHCTPYKLMUSA MO MOHTaXy U
TEXHUYECKOMY 06CTY)KMBAHUIO AJ1A CreLmanmcToB

P

www.promatica.ru



o g A~ W DN

9.1
9.2
10
11
12
12.1
12.2
12.3
12.4
13
13.1
13.2
13.3
13.4
13.5
14
15
16
16.1

CopepxxaHue

OOLLLUE CBEILEHMSA ....cuueennrenneenerrnnerneeesneerseeesserssessseesssesssessssssssssssesssessssssssesssssssesssnens 3
FAPAHTUMHDIC YCTIOBUS .....cuueeiiennnnierieneeereenneneerennssssssenssssssennsssssssnsssssssnnsssssssnssssssens 3
TTEPCOHAM .....ceieiieiiiiiiiieeieereeeeeeeteeesansssnsssasssassssnsssnsssassssssssnsssassssssssnsssnsssasssanses 3
NCNONb3YEeMbIE QBOPEBUATYPDI .....cccceeeeeeuneenceeeeeeeeennnnessaeeeeeeessssnsssssesssssssnssssssasasans 4
TEXHUUYECKNE XAPAKTEPUCTUKM ...ceurennrrnnirenrenrenncresereessessssssssnsssasssessssnsssassssssssnsasnss 4
3aBUCUMOCTb NaAEHUA [ABNEHUSA OT BE/IMUUHDBI MOTOKA ...eeeeeeeeeererrreriensrnnnnnneeeeeens 5
OKPaAH U KHOMKU YIIPABJIIEHUS ....ceurvnnirnnranrenernseressrenssensssnssssssssssssssssassssssssssssasssansss 7
MpUHLUN Pa60Tbl N LIUKIIBI PEFEHEPALMM .....coeeierirriiiiiirnnennereeteeerssssssssssssssssssesesses 9
HUCXOAALWMMA NOTOK (5 LIUKIIOB) ... ccceeeieeiiiiiieiiiieeeeeeeeeeeeeeeeeeeeeesesssssssssssssssssssssnsnnnes 9
BOCXOAALLMNMA MOTOK (5 LIUKJIIOB) ....cceeeeeeieieeeeeeeeeeeeeeeeeeseeeeeesesesssesssssssssssssssssnnnnnnnns 12
PEXXUMbI PETEHEPALLUM .....c.uienniinniinniianiiiniianiianeieniseaserasssassssssssssssasssessssssssassssssssns 15
PekomeHpyembie koHpurypauum knanaHa INJ/DLFC/BLFC ..................ceuueeeeneneee. 15
HacTpoiika napamMeTpoB K/lanaHa B PEXXKUME YMATUUTENI ...cceeeeennierreeeennnennaenannne 16
OOLLLUE MOSTOMKEHMS ...eeunerennnerenneeeeneeenneeesssssessseessssesssssessssesssssessssssssssssssssessnnnases 16
MapameTpbl, KOTOPbIE HEOOXOAMMO YUUTBIBATD .....ceeeeuneeeerennencereennnaeeeennnneeeennnes 16
MoHOO6MeHHast eMKOCTb CMOJIbl M 4,03a COJIN HA PEFr€HEPALMIO ......ccceeeveeeeeeene 17
BenMunHA MOTOKA UEPE3 MHIKEKTOP...ccucieereenrenerrnecraecrensernsarascsessssnsssasssnsssansssnnes 17
D e LT - 19
[ ToT=F 1 ToTon =T o T=) T =T L N 19
OCHOBHDbIE NPABUMA SKCTUTYATALIMM ..c..eenerennrennrrnnerneerenssenscrnsssnssssssssnsssnsssasssasssns 19
MmppaBnnyeckne u TeMNEPaTYPHbIE TPEOOBAHMSA ........ccceeeeeeeneeieeeereeennnnneceaneeenns 20
Tpe60BaHUSA K INEKTPUUECKUM ACTANAM ..cceuueeeieeeereennnnnnecaaeeeeeennnssssssasseesssnnssnnns 20
TPEeO0OBaAHUA K MECTY YCTAHOBKM .....cccevuuueeeenneneeeeennecerennensesesnssssesesnsssssssnsnnsessnne 20
ONTEKTPUUECKASN CXEMA ...ceuerennrennrennceeecrenerencenssrssasessssssssssssssssssssssssssssssnsssnsssnsssnnes 21
BaNaCHBIN KNMAMAH .......cccceuuuueniiiiiiiiiinieiiiieeititeeaaeseseeeeeesssssesssssesessssssssssssseessans 21
TTPOrPAMMMPOBAHME ......ccueieneirennirineereneierenceeranserrassesensessassessssssssnsssssnssssasssssnssases 22

KHOMKM YNPABIIEHUSA ....cuuuriiuniiiinniiiiniiiniiiieuiiitatetiateeteaeesteaseseessesessssesseseassssesnnns 22



16.2
16.3
16.4
16.5
17
18
18.1
18.2
18.3
18.4
19
20
21
22

YCTAQHOBKA BPEMEHM CYTOK ...oienriennirnnireeerenseessrnscressssnsssnssssssssssssssssnssssssssnsasnssses 22

Pe)Xum 6a30BOro MPOTrPAMMMUPOBAHMS .......cceeeeeeeunnennneeeeeeeeensnnnnsseeseesssnnsnnssaeanes 22
Pe)>XuM paclUMpEHHOro MPOrPAMMMPOBAHUSA ......c.ceeeerennereecrensenncenessanasensssnsannnes 24
LIMAEHOCTHUKA ....oenininieniiieieiteeteieneteceneencessssncsscessassssssssscsssessnsssssssassnnsnssnssnsans 29
BBO/, B OKCIUTYATALIMEIO .....ceuuieniiiniiinniienienieianeianstensssssssassssssssssssssssasssossssnsssnssssnsssns 31
OKCTUTYATALMA ... ienniiinnniiinniiiueieteneettennertnesereasstesssssassssssssssessssssnssssssssssasssssnssssenes 32
MHANKALUA NMPU SKCTITYATALMM .....ceeurennnrrennrrennereeecerenscssenscssnsscssnsssssnsssssnssssnnss 32
MHONKALUA MPU PEFEHEPALIMM .......eennniinnniiennriennireeeerenssssensessnsssssasssssnsssssnsossnnes 32
PYUHAS PEIEHEPALLUS ....c..eeneienniinniinnireeiieetenerescresssenssensssnsssassssssssnsssasssssssassssnsens 33
Pa6oTa BO BPEeMSl COOSl NTEKTPOMMUTAHMSA ......ceeeeeeeennnneceereeeeennnnnnnseeeeesesnnnnsssaaeaes 33
MOUCK N YCTPAHEHUNE HEMCTIPABHOCTEM ...ceeeeenerrernnneerrennnncereennesssennsscsssnnssssssannsssnns 34
OBHAPYIKEHME OLLIMOBOK ...ceuuennneeeiieeerenneeeeeeeeeeeenssnnsseeeeeesesssssssseseesssssssssnnsssesssssnnnnns 37
T 1y F= Lo 118 TR T Ty PN 39

YTUIIUBALMS ...coeeneeieieiieiiteeeeeeeeeeceteereeeecsnsessessecascssssssssssssssssssssssssessenssnsssssnsnnsnns 42



@pOMATMKA PykoBogacTBO no akcnnyatauuu MNpomatuk 310

1 O6wue cBepeHusa

B AaHHOW MHCTPYKUUKN copepXutcst nHpopmaums, Heobxogmmas ANa NpaBUIbHOrO MOHTaxXxa,
aKcnayaTaumm n o6Cny>KMBaHuUs KfanaHa ynpaBneHusl.

B uensix o6ecnevyeHunss 6e30NacHOCTU U OXpaHbl OKPY>KatoLLein cpelbl HEO6XOAMMO CTPOro
cob6noaaTh YyKasaHUs No TeEXHUKe 6e30MacHOCTH, NPUBEAEHHbIE B JAHHOM [I0KYMEHTE.

HacTtoswas MHCTPYKUUNA ABNAETCA CI'Ip&BO‘-IHOVI M HE OXBaTblBA€T BCE€ BO3MOXXHblE€ BapUaHTbI
MOHTa>Xa CUCTEMDbI.

[aHHY MHCTPYKLMIO MOXHO HaWTK Ha canTe www.promatica.ru

2 TlapaHTuMHbIE YCNoBUS

Ha ycTpoicTBO pacnpocTpaHsieTcs rapaHTUsi NPOU3BoAUTENSI NPU COBMOAEHMMU YCNOBUIA
aKcnnyataumu. na nonydyeHma nHGopmMaLmm o rapaHTUAHbIX YCITIOBUSIX U B ClyYae
HaCTyNJIeHUs rapaHTUMHOrO ciyyasi obpallanTecb K AUCTPUObIOTOPY UK AWUnepy, rae 6b110
NpMobpeTeHO yCTPOMCTBO.

lapaHTMA Ha NpMo6peTeHHOE YCTPONCTBO aHHYNNPYeTCs B CyYae:

°* HeHapneXalwero MoHTaXka, nporpamMmmMmnpoBaHnsa, NCrnoJib3oBaHUA n/Mnn TeXHNYECKoro
O6CI'IY)KVIB<’:1HMF|, KOTOpPbIE NMpPpUBEN K NOBpPEXOEHNIO yCTpOI‘ZCTBa;

* HeCaHKUMOHNPOBAHHOIoO BHECEHUA N3MEHEHUN B KOHCTPYKUUKO KOHTpONJ1epa n ero
KOMITOHEHTOB,

*  HenpaBWIbHOIO UK OIMGOYHOIO NOAKIIFOYEHMS CTOPOHHEr0 060PYAOBaHUA K JaHHOMY
YCTPOWCTBY U HAa06OPOT;

°*  Uncnosb3oBaHA HEQOMYCTUMbIX CMa304HbIX NN XUMNYECKUX CPeENCTB Nno60ro TMNa,
OTCYTCTBYHOLLUX B CMNMNCKE pEKOMEHAOBAHHbLIX NMponU3BoaANUTENIEM CPEACTB,

*  HeucnpaBHOCTU, BbI3BaHHOM HEBEPHOMN KOHDUrypaLmen n/mnm HaCTpoOMKOM napamMmeTpoB.

KomnaHusi NpomMaTuka He HeceT OTBETCTBEHHOCTM 3a 060pyAOBaHMWE, yCTAaHOBIEHHOE A0
WM MoCe KnanaHa ynpasJieHus], a Tak)Ke 3a TeXHUYECKMEe U NMPOU3BOACTBEHHbIE MPOLIECCHI,
JeicTBytoLLME B paboyeit 30He YCTPOMCTBA UM HEMOCPEACTBEHHO BCTPOEHHbIE B Hee.
ABapuu, HeUCrnpaBHOCTM, MPSAMOW UM KOCBEHHbIN yLep6, CNPOBOLMPOBaHHbIE TaKUMM
o6opyaoBaHMeM UM MpoLieccamMu, TakKKe He NnoanagatoT noj AeicTBue AaHHOW rapaHTUm.

KomnaHus NpomMaTnka He HeceT HUKaKoW OTBETCTBEHHOCTU 3a YObITKU UN YNYLLEHHYHO
BbIroAy, NOTepPU NpM6GbLINK, MPOCTOM, MPOU3BOACTBEHHbIE YObITKM MU NOTEPHD

KOHTPaKTOB, 0CO6ble UM KOCBEHHbIE MOTEPU 1 NOBPeEXAeHUs ntoboro xapaktepa. s
NoNyYeHus AOMNONHUTENbHON MHPOPMAaLMM OTHOCUTENbHO NPaBUA U YC/IOBUIA, KOTOpbIe
pacnpoCcTpaHATCS Ha NPUOBPETEHHOE YCTPOMCTBO, CNeayeT 06paTUTbCS K AUCTPUBLIOTOPY.

3 [lepcoHan

K pa6oTe ¢ ycTpONCTBOM AoMnycKaroTca ToNbKo NpodeccrmoHanbHble, npollealmne obyyeHne
cneumanucTbl, ob6nagaroLmne 4OCTaTOYHbIM YPOBHEM KBanMPuKaumm n 3HaHUM TEXHUYECKMX
pernameHToB, a TakXXe TpeboBaHMI NO TEXHMKE 6E30MACHOCTU 1 NpaBUA 3KCMyaTauum
060pyaoOBaHuS.
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PykoBogcTBO no akcnnyatauun Npomatuk 310 @pOMATMKA

4 Wcnonb3yeMble abbpeBuaTypbl

DF (HIT) ottt ettt ettt sttt et et ssebesse e esenas Hucxoaswwmin noTok
UF (BIT) ettt ettt ettt e te e eae et e Bocxoasiumii notok
DLFC (OTTAJT) et OrpaHu4YMTEeNb NOTOKA APEHAXHOW JIMHUK
BLFC (OTTCIT) 1ttt OrpaHnMynTENb NOTOKA CONEBON TMHUN
INJ (HXK) oottt ettt ettt ettt es et e et eereeaeeaeenas NHxxekTOp

5 TexHuyecKue xapaKTepuCcTUKH

MaTtepuanbli
KOPMYC KITAMAHA ..oeiinieiieeeiiiie ettt ettt e e ettt e e ettt e e ettt e e e st e e e eneeeeeanaeeeeenseeaeennnneeans MnacTtuk
PE3MHOBDBIC YIITOTHEHUMSA .ooiiiiiiiieeeeeiitee e e ettt e e e e ettt e e e e e e abeeeeeeeesnnnbaeeaeeeennnssseeaaeeannes EP/EPDM

Fa6apuTHble pa3mepbl

Pa6oumne xapaKTepucTUKHU

PeKoMeHA0BaHHOE PABOYEE AABIEHUE .......cceeeeuvieeiieeeiiieeeieeeeieeeeaeeeereeeeareeeveeeeaaeens 1,4 - 6,0 6ap
MaKCUManibHOE BXOLHOE JABITEHUE .....ccueiiuiiaiieiieeiteeteesieeenteeteesseeenseenseesseesnseeseenseesnseenseens 8,6 6bap
MMAPOCTaTUYECKOE UCTILITATENTIBHOE AABMEHMUE ...oceviieiieneieeiieeeieeiieeieeeaeesveeeeeeesaeesseeseseeneeenns 20 6ap
TEMMEPATYPA BOLDI ..eeeeuiviiieeiiiieeeeitieeeeiteeeeeitteeeetteeeeeebeeeesaseaeesssseeeaaseeeeassseeeassaeeeansseeeennes 1-43°C
TeMnepaTypa OKPYXKAOLLEN CPEIADBI .....uvieeeeiieeeiiieeeeieeeeeatreeessteeeessseeesssseeesasseesansseeeennnes 0-52°C
HoMMWHanbHbI cepBUCHbIA NOTOK (NpW NaAeHUN faBAEHUSI B 1 6apP) ...cccccveeveeeeerennee. 4,8 M3/4
MaKcuMasnbHblil CEPBUCHbIV NOTOK (MpY NageHnn aaBneHns B 1,7 6ap) ......cc.ccceveeeeee.. 6,4 M3/y
MakcrManbHbIi NOTOK Ha 06paTHYO NPOMBbIBKY (Mpu NageHun fasnexus 1,7 6ap) ..... 1,9 M3/y
MpucoepauHeHus

Pe3b60B0OE COEAMHEHNE C KOPMYCOM DUIIBTPA .veieviieeiieiieeiieereeieeeeeeereesseessseesseeseesseeesseensens 21/2"
BXOI/BBIXOM, ..ottt et e e ee e e e e e e e e et e e e e a e e e e ——————————aaaaees 1"
BOAOMOABEMHAN TPYOQ ..ottt ettt ettt sessesseereeseeseenes 26,7 mm (1,05")
LUPEHAMKHAA JIMHUIST ..ottt e e et e e et e et e e e et e e etaeeeaseeeaeeeeaseeeseeeeaseeeans 1/2"
COMEBAS JIAHMS ..ottt ettt ettt et e e et e et e e st e st e easeanse e seesaeeenseenseesneeenseenseesneeenseenseenns 3/8"

4/ 44



@pOMATMKA PykoBogacTBO no akcnnyatauuu MNpomatuk 310

3ﬂeKTpM‘-IeCKVIe XapaKTepucTuku

BxoaHOe Hanps)KeHME TPAHCAHOPMATOPA ...ecevveeeeiieeiieeeiie et eree et e e ereeeeaee e 220 B nep. TOK.
HacToTa BXOAHOTO HAMPSAMKEHUS ..oceeiieiiiieeeeeeiiiieeeeeeeeiiteeeeeeeeeiaaeeeeeeeeenasaeesaeeeennsseeeasennnes 50-60 Iy,
BbixogHoe HanpsXXeHNE TPAHCHOPMATOPA ....veeeurieeerieeiiieeiee e e et eaee e v eeare e 24 B nep. TOK.
BXOAHOE HAMPAXKEHMNE MOTOPA@ ..oeeiiiiieieeeeeeeeeeeeeeeecetirareeeeeeeaeeeeaeeaaaeaeaeeaaeesaennnnnnnnns 24 B nep. TOK.
BxofHOE HanPAXEHNE KOHTPOIIIEPA ...uvvvieeeeeieriiieeeeeeieirreeeeeeenrreeeeeeessnnsseseaeessnnnnsens 24 B nep. TOK.
Makc. NoTpebeHNE MOLLHOCTU KOHTPOJIIEPOM .....ocuieiieuieeieniesseeseeeseesseessesseessesssessesssessesssenns 8 BT
KITACC BALLMTDBI ..ttt e e e e e e e ettt e e e e e e eeeeaeeeeeeeeeeeeeeeeesssssssssssnnsneeeees P22

6 3aBMCMMOCTb NafeHus AaBJieHUs OT BeJSIMYUHbI NOTOKA

3aBMCMMOCTb BefIMYUHBbI NOTOKA

10
T
o
s 8 >
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3 /
6 //
2 /
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§ 4 ,/
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5 2 4/
[+1] L

0 T T T T T T T T T

0,2 0,4 0,6 0,8 1,0 1,8 2,0 3,0 4,0

MapeHue paenenus, 6ap

Pa6ounii pexxum

O6paTHasi NpoMbIBKa
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8 O3KpaH 1 KHOMKM ynpaB/eHus

A WN =

rI'IPOMATVIK

©@®Q

\

1 - UnankaTop napameTpa

NHankaTop oTo6parkaeTcsl B peXKMMe NporpaMMMpoBaHus KilanaHa U AnarHoCTMYecKoM
pexuvme.

2 - UupukaTop pabouyero pexxuma

NHankaTop oTo6paxkaeTcs B paboyeM pexmnme. B cnyyae OT/I0OXKEHHOMO LiMK/1a pereHepaumm
HauyMHaEeT MUraTh.

3 - UnpuKaTop oWMn6KU

|/|HJJ,VIKaTOp OTO6pa)KaeTCFI B CJlyd4ae BO3SHUKHOBEHMUA OLLUMNOKMN.

4 - UupuKaTop NnporpaMMmUpoBaHUs

NHamkaTop oTo6paxkaeTcs B peXXnmMe NporpaMMMpoBaHns UM KOPPEKTUPOBKM 3HAYEHWUIA.

5 - KHonka «PereHepauusa»

HaxxmMuTe 1 yaepxuBainTe KHOMKY «PereHepaumsi» B TeyeHue 5 cekyHz, YTobbl HayaTb
HeMeJJIEHHYIO pereHepaLuio BpyYHyHo, OAHOKPaTHOE Ha)kaTue 3amnyckaeT npoLece
OT/IOXKEHHOW pereHepaLuu.

7/ 44
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[ns nepexofa K cnefyrollemy atarny BO BpeMs pereHepaumm HaxXKMuTe Ha KHOMKY «Beoga/
PereHapauun».

6 - KHonka «BBepx»

B pexxume nporpaMMumpoBaHus HaOXXMUTE Ha KHOMKY «BBepx», 4To6bl OTperynupoBaThb
HaCTPOWKY.

7 - KHonka «BHU3»

B pexkvme nporpaMMupoBaHUs HaXKMUTE Ha KHOMKY «BHU3», 4TO6bl OTpPerynnpoBaTtb
HaCTPOMKY.

8 - UupukaTop x1000

MNosiBnsieTcs, Koraa otobpaxaemoe YMCI0BOe 3HauYeHne y HankaTopa «MHaMKaTop BpeMEHU
n o6bemMa» 6onblue 9999,

9 - UHguKaTOp NOTOKa

MHD,MKaTOp MUTaeT BO BpeMA NporyCcKa BOoAbl YeEpe3 KiaraH ynpaBJieHUA, €CJZIM YCTaHOBJIEH
CYETHUK BOAbI, a KnanaH 3anpporpaMmmMmmnpoBaH COOTBETCBYHOLLNM 06p830M.

10 - UHauKaTOp BpeMeHU u o6bemMa

NHAanKaTop nokasbiBaeT NOMNepeMEHHO TeKyLLee BPEMS 1 OCTAOLMINCS 4,0 pereHepauunm
06bEM MM OCTatOLLLEECH [0 PereHepaunmn YMCNo AHeN, a Takxxe Homep GuUnbTpa,
Haxosllerocs B pa6oTe (oA 6/10KOB ynpaBieHus, paboTaroLmx ¢ AByMSA GuUbTpamu).

8/ 44
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9 TMMpuHUMN Pa6oTbl U LUK/IbI pereHepauum

MpomaTtmk 300 npeactaBnsieT n3 cebs CABOEHHbIN ABYXNO3MLMOHHDIN Kana,
BbINOJIHAOLWMIA HEMELJ IEHHYHO pereHepaumto B c/lyyae NnosiHOM BbipaboTkuM pecypca. Kak
TONbKO 3anporpaMMmMpPOBaHHbIN Pecypc CUCTEMbI BbipabaTbiBaeTCA NOSIHOCTb, KOHTPONEp
nepektoyaeT cucTeMy Ha Apyrorm GUNLTP U UHULMKUPYET pereHepaumio GunbTpa, KOTopbIi
HaxoAuscs B paboTe.

C nomMoLLbio AAHHOrO KlarnaHa MOXXHO BbIMNOMIHATb pereHepaLmio Kak HUCXOAALWMUM MOTOKOM,
TaK 1 BOCXOAALLMM (OMLMOHANBbHO).

9.1 HwucxoaawMn NOTOK

Pa6ounit pexxum

HeobpaboTaHHas Bofa HanpaBnsieTcs CBepXy BHU3 Yepes C/Io MIOHOOOMEHHOW CMObI
M NogHUMaeTCsi BBEPX MO BOAONOABEMHOM Tpy6e. Conm KeCTKOCTU BCTYMakOT B MOHHYHO
peakLMo CO CMOON 1 3aMeLLLatoTCsl Ha MOHbI HaTpUS.

O6paTHas NpoMbIBKa

an/I O6paTHOI‘/'1 NPOMbIBKE KJlanaH ynpaBJieHUA MEHAET HarpaBJieHUe NoToKa Ha O6paTH06,
BOAa HanpasJiAeTCA CBepXy BHU3 MO BOAOMNOABEMHOMN pr6e M nNnogHNMaEeTCA BBEPX Yepes
CNo NOHOOBMEHHOW CMOTbI, NMpn 3TOM OH yYBEJIMHNBAETCA B ob6bemMe n nepemMelinBaeTcd, a U3
€ro ToJ/IWKn yaanarTCcd HaKonmeLlineca 3arpaA3HeHuns.

Mopaya coneeoro pacTeopa U MeaJieHHasi NpoMbIBKa

Ha naHHOM aTane knanaH ynpaBJieHUA 3a6mpaeT conieBoun pacTBOp U3 6aka-
coniepacTtBopuUTesia U HanpaB/IAET €ero cBepxy BHNU3 4Yepes C/IO NOHOOOMEHHOM CMOJbI.

|_|pl/| 3TOM COJIN XKeCTKOCTHU, HaxogdLlmnecd B crioe MOHOOOMEHHOM CMOJbl, 3amMeularoTcA
MOHaMU HaTpua U BbIBOOATCA Yepe3 BOAONOAbEMHYIO pr6y B KaHanusauuio. Kak Tosibko
cosieBou pacTBOp B 6aKe-conepaCTBopMTene 3aKaH4yMBaeTCH, U 3aLlUUTHbIN BO3,D,yLLIHbIl7I
KiarnaH 3akKpblBaeTCA, HaYMHaEeTCA CTaand MeLJ1IeHHOMU NMPOMbIBKMW, MNMpn KOTOpOVI nponcxoanT
BbITECHEHNE CONEBOIO pacTtBopa U3 YCTaHOBKMU.

Mpsamas npoMbiBKa

KnanaH ynpaBneHust Hanpas/isieT NOTOK BOAbl CBEPXY BHWU3 Yepes C/I0i MOHOO6MEHHOM
CMOJbl, 3aTeM BoZla NOAHMMAETCS BBEPX MO BOAONOAbEMHON Tpy6e U BbIBOAUTCA B
KaHanusaumo. OcTaTKM CONEBOro pacTBOpa BbIMbIBaOTCS U3 C/IOEB MOHOOBMEHHO CMOJIbI,
MpU 3TOM CJI0M MIOHOOBMEHHOW CMOJTbl YTNIIOTHSAETCSA M BO3BPaLLAeTCs K CBOUM MPEXHNUM
pasmepam.

3anonHeHue GaKa-COHEPGCTBOpMTe.ﬂﬂ

3aknrounTeNbHbIN aTan peredHepauun, npu KOTOpoM BoAa NOCTYyNaeT B 6aK-COﬂepaCTBopVITeJ'Ib
C Lenbko NoAroTtoBKKM COJ1IEBOIo pactesopa AJiAd I'IOCJ'IGD,YI-OLLI,QVI pereHepauunn.
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®unbTp 1 B paboyem pexmme
dunbTp 2 B pexxmume oXKnaaHus

®unbTp 1 B pexxmme obpaTHOM
NPOMBbIBKMU

®dunbTp 2 B paboyemM pexmme

,

dunbTp 2 B pexmme
3anoJsiHeHus 6aka

®dunbTp 1 B paboyeM pexmme

dunbTp 1 B pexxumMe nogauu
ConeBoro pacrteopa/
MeZJ1IEHHOM MPOMbIBKM

®unbTp 2 B paboyeM pexmme

i

'

dunbTp 2 B pexxnme 6bICTPOM
NPOMbIBKM

®unbTp 1 B paboyem pexmme

®unbTp 1 B pexume 6bICTpoNn
NPOMbIBKM

®dunbTp 2 B paboyeM pexumme

T

,

dunbTp 2 B pexxume nogadu
CONeBoro pacrteopa/
MeZAJIeHHOM NMPOMbIBKM

®dunbTp 1 B paboyeM pexmme

OunbTp 1 B pexxnme
3anosiHeHus 6aka

®unbTp 2 B paboyeM pexmme

T

dunbTp 2 B pexxnme obpaTHON
MPOMBbIBKM

®unbTp 1 B paboyem pexmme

dunbTp 1 B peXnMe oXxnaaHus

®dunbTp 2 B paboyeM pexumme
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9.2 Bocxoasw,ui NnoToK

Pa6oumnii pexxum

Heo6paboTaHHasa Bofa HanpaBisieTCa CBepXy BHU3 Yepes C/I0i MOHOOB6MEHHO CMObI
¥ NOAHMMAETCA BBEPX MO BOAONOABLEMHOMN Tpy6e. COJM KECTKOCTM BCTYNAOT B UOHHYHO
peakLMIo CO CMOJION M 3aMeLLaloTCA Ha MOHbI HaTpUs.

O6paTHas npoMbiBKa

Mpwv 06paTHOI NPOMbIBKE K/lanaH ynpaBfieHUs MeHSIeT HanpaBJ/ieHWe NoToKa Ha 06paTHOE,
BOJa HanpaB/ifieTCcs CBepXy BHU3 MO BOAONOABbEMHONM Tpy6e U NOJHMMAETCS BBEPX Yepes
CNo NOHOOBMEHHOI CMOJIbI, TPU 3TOM OH YBENTMYMBAETCHA B 06bEME M NepeMeLIMBaeTCs, a U3
€ro TOJLWM YAANSATCA HAaKONMUBLUMECS 3arpsA3HeHNs.

Mopayva conesoro pacTBopa U MeaJieHHadA NPpoOMbIBKa

Ha paHHOM aTane KfanaH ynpasfieHusl 3abupaeT ConeBoii pacTBop U3 6aka-
COoJslepacTBOPUTENA M HaMNpaBJ/ISIeT ero CBePXYy BHU3 Yepes C/Ioli MOHOOBMEHHOW CMOTbI.

MpY 3TOM CONM XKXECTKOCTHU, HaxoAsALLMECSA B C/I0€ MOHOOBMEHHOI CMOJIbl, 3aMeLLatoTCA
MOHAMM HaTPUA M BbIBOAATCA Yepes BOAONOAbEMHYO TPY6y B KaHanm3aumto. Kak Tosibko
cosieBOV pacTBOp B 6aKe-cosiepacTBOPUTENE 3aKaHUYMBAETCS, U 3aLLMTHbIA BO3AYLUHbIN
KnanaH 3aKpblBaeTCsl, HaUMHaeTCs CTaausi MeSIEHHOWN NPOMbIBKM, MPU KOTOPOWA NPOUCXOANT
BbITECHEHWE COJIEBOrO PacTBOpa M3 YCTAHOBKMU.

Mpamas npoMbiBKa

KnanaH ynpaBneHusi HanpaBnseT NOTOK BOAbl CBEPXY BHU3 Yepe3 C/I0M MOHOOBMEHHOW
CMOJIbl, 3aTEM BOAA NOAHMMAETCA BBEPX MO BOAONOLHEMHOMN Tpy6e M BbIBOAUTCA B
KaHanuaauumto. OCTaTKu1 CONeBOro pacTBopa BbIMbIBAOTCH U3 C/I0EB MIOHOOBMEHHOW CMOJIbI,
MpW 3TOM C/I0 MOHOOBMEHHOWN CMOJIbI YMIOTHAETCSA M BO3BPALLAETCA K CBOUM MPEXHUM
pasmepam.

3anonHeHue 6aKa'COﬂepaCTBOpMT9ﬂﬂ

3akNouNTENbHbIN 3Tan pereHepawlmm, NpyM KOTOPOM Bofa NocTynaeT B 6aK-CoNepacTBOPUTESb
C LeNbio MOAroTOBKM COMEBOro pacTBopa A/ NOCeAyoLEen pereHepaLum.
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®dunbTp 1 B paboyemM pexmme
dunbTp 2 B peXxume oxunaaHus

®dunbTp 1 B pexume nogaymu
CconeBoro pacreopa/
MeaJ/IEHHOW NPOMbIBKU

®dunbTp 2 B paboyeM pexnme

'

dunbTp 2 B pexmme
3anosiHeHus 6aka

®dunbTp 1 B paboyem pexmme

®dunbTp 1 B pexxnme obpaTHON
NMPOMbIBKM

®unbTp 2 B paboyem pexmme

i

'

®dunbTp 2 B pexume 6bICTpon
NPOMbIBKM

®unbTp 1 B paboyem pexmme

®dunbTp 1 B pexxnme 6bICTPOM
NPOMbIBKM

®unbTp 2 B paboyem pexmme

T

'

dunbTp 2 B pexxmme ob6paTHOM
NPOMbIBKM

®unbTp 1 B paboyeM pexmme

®dunbTp 1 B pexume
3anosiHeHuns 6aka

®dunbTp 2 B paboyeM pexmme

T

OunbTp 2 B pexxnMe nogauu
CONneBoro pacrteopa/
MeZAJIEHHOM NMPOMbIBKM

®dunbTp 1 B paboyeM pexmme

dunbTp 1 B pexxnme oxxuaaHus

dunbTp 2 B paboyem pexmme
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10 PeXXumbl pereHepauuu

HemepneHHas pereHepauus no o6bemy

KOHTponnep yunTbiBaeT C MOMOLLbI BCTPOEHHOMO pacxofoMepa 06beM NPonyLLEHHOW BOAb!
W, CNN 3ajaHHbIi 06BEM CUCTEMbI UCUepraH, 3arMycKaeT peXKMM HeMeJIeHHOWN pereHepaumm.

OTno)XeHHasi pereHepaums no o6bemMy

KOHTponnep yunTbiBaeT C MOMOLLbI BCTPOEHHOMO pacxofoMepa 06beM NPOnyLLEHHOW BOAbI
W, CNN 3ajaHHbIi 06BEM CUCTEMbI UCUepraH, 3arycKaeT pereHepaLuio nocse Toro, Kak
HacTynuT 6nuKaiillee paspelleHHoe Bpemsi.

anHYAMTeﬂ bHaA HeMeAJ/iIeHHadA pereHepauusa

Mpn HeO6XOANMOCTH NPOBECTU pereHepaLuio B NpUHYAUTENbHOM NOPSiAKE HEO6XOANMO
3a)KaTb KHOMKY pereHepauun Ha 5 cekyHa,

anHYAMTeﬂbHaﬂ OTJ/1I0)XKeHHas pereHepauua

MNpn He06X0[UMOCTU MPOBECTU pereHepaLmio B 6nvkainiuee paspeLleHHOe BpeMs
Heo6X0AMMO OQHOKPATHO HaXXaTb KHOMKY pereHepauuu.

11 PekomeHayemblie KoHpurypauum knanaHa INJ/DLFC/BLFC

(LG O UHXKeKkTOp DLFC BLFC
Kopnyca CMOJbl
LIOAM n DF LiBeT UF LiBeT GPM DF GPM UF GPM
7 8-14 0 KpacHbin 0 KpacHbin 1,2
0,25 0,25
8 9-21 . . 1,5
1 benbin 1 benbin
10 29-42 2,4 0,50 0,50
12 43 -56 . . 3,5
2 CuHun 2 CuHun
13 57-70 4
1,00 1,00
14 71-85 . . 5
3 XXentbin 3 XXentbin
16 86-113 7
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12 HacTpoiika napaMeTpoB KjlanaHa B pe)Xxume yMAaryuTens

12.1 O6Lne NonoXKeHus

O6s3aTeNbHbIM YC/TIOBMEM MPU HAaCTPOMKe NapaMeTpoB KilanaHa B peXxxmumMme yMAryuTens
ABNSAETCA HEOO6XOANMOCTb BbINOJIHEHUSI MO/IHOrO aHanM3a UCXOAHON BoAbl, YTO6bI
NpefoTBpaTMTb OTpULIATENIbHOE BIUSIHME XMMUYECKMX 3/IEMEHTOB (HanpuMep: Xesesa) Ha
MOHOOBMEHHYO CMOJTY.

MNpw HacTpoiiKe KnanaHa Heo6Xo0AMMO YUNTbIBATb CliedytoLMe napamMeTpbi:

*  )KeCTKOCTb UCXOOHOW BOAbI,

HOMWHAJIbHYO U MaKCUMasbHYH CKOPOCTb hUbTpaLmy;

06bEM MOHOOBMEHHOI CMOJIbl B KOopnyce GpunbTpa;

BeJIMYMHY NoTOKa Yepes punbTp;

7103y COJMIN Ha pereHepaLmio.

B cBA3u Cc TeMm, YTO npouecc MOHHOIro obmMeHa BO BpeMA yMAryeHna sogbl U pereHepauunn
CMOJ1bl MPOUCXoAUT NMpu cobnrogeHnm ornpeaeneHHbIX YCJ'IOBVIVI, y6e,D,VITer, YTO CKOPOCTb
d)MJ'IpraU,VIVI Ha pa3HbIX 3Tanax CooTBETCTBYET TEXHUYECKNM Tpe6OBaHVIFIM Anda npaBunbHOro
npouecca MOHHOIro obMeHa.

Heobxognmas CKOPOCTb YKa3aHa B CI'IeLl,VICI)VIKaLWIﬂX CMOIJ1bl, KOTOPbIE NMpeaoCTaBJIAOTCA
N3rotToBuUTENEM.

12.2 MapameTpbl, KOTOpPbie HEOH6XOAUMO YUMTbIBATb

MNepen HacTPOIKOW NapaMeTpoB KJlanaHa y6eanTech, YTo B KOpMyc GpuibTpa 3acbinaHo
JIOCTAaTOYHOE KONIMYECTBO MOHOOBMEHHOI CMOJIbl. B NpOTUBHOM crnyyae, MOryT HabnoaaTbCs
cepbesaHble NPo6sieMbl C MPOCKOKOM COJEN KECTKOCTMU MPU HOMUHANbHOW U 0CO6EHHO
MaKCUMasibHOM CKOPOCTU NOTOKaA.

MOMHWTE, YTO KaK MUHUMYM OfiHa TPETb OT 06L1ero o6beMa Kopnyca GpuabTpa Ao/mKHa
OCTaBaTbCs MYCTOW: 3TO HEO6XOAMMO A1t KAYECTBEHHOIO PacLLUMPEHNs Coss MIOHOOBMEHHOM
CMO/Jbl BO BpeMs 06paTHO NPOMbIBKM.

16 / 44



@POMATVIKA

PykoBogacTBO no akcnnyatauuu MNpomatuk 310

12.3 NoHOO6MeHHass eMKOCTb CMOJIbl M 103a COJIM Ha pereHepaumio

O6paTuTe BHUMAHME, YTO MOHOOBMEHHAs EMKOCTb CMOJTbl 3aBUCUT OT KOJIMYECTBA COJN,
MCMnosib3yeMol BO BpeMs aTana nojiayv CoseBoro pactsopa U MeiJIeHHOM NPOMbIBKMW.

|_|pl/l 3TOM KOJIN4ECTBO COJINU, VICI'IOJ'Ib3yeMOVI npu peredepauunn, 3aBUCUT OT ob6bema BO/Jbl,
HaxogsLencs B 6aKe-conepaCTBopMTene. ﬂ,pyFVIMVI cyioBamMu Ao3a COoJIn Ha pereHepauuio
HacTpanBaeTCa nyTemMm HaCTpOVIKM ONNTENNbHOCTU 3Tara 3arnoJiIHeEHUA 6aKa-COﬂepaCTBOpMTeﬂﬂ.

12.4 BenunuuHa NOTOKa Yepe3 UHXKEKTOop

Ha cnepyroumnx rpachKax npenctaBJieHbl 3Ha4YeHUA BEJIMYUHDBI MOTOKa Yepe3 NHXXEKTOP B
3aBUCUMOCTU OT BXOAHOIo AaBJ/1IeHNA C y4eTOM TUMopa3Mepa NHXeKTopa.

4,00

3,00

2,00

1,00

BenwnyuHa noTtoka , n/mMuH

0,00

8,00
7,00
6,00
5,00
4,00
3,00
2,00
1,00
0,00

BenunuuHa notoka , n/MuH
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BenunuuHa notoka , n/MuH

BenunuuHa notoka , n/MuH
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13 YcTaHOBKa

13.1 MNpepocTepeXxeHus

npOMSBO,D,VITeJ'Ib HE HECET OTBETCTBEHHOCTU 3a TPaBMUPOBaHUE UJTA MaTepmaanbM yu.Lep6,
BblI3BaHHbI€ HENMpaBWJIbHbIM UCMNOJIb3OBaHUEM YCTpOVICTBa.

Ecnun nidopmauumn B faHHOM MHCTPYKLUN HEAOCTATOUYHO AJ1S1 BbINOSIHEHUS NPaBUJIbHOM
YCTaHOBKM, 3KCMyaTaLumm Unmn o6Cny>XMBaHnst yCTPOMCTBA, 06paTUTECh B CNYXOY
TEXHUYECKOM NoAAEPXKKN ANCTPUBBLIOTOPA.

YcTtaHoBKa yCTPOVICTBa OOJDKHa OCYLEeCTBJIATbCA KBaJ'IVId)VILWIpOBaHHbIM TEXHUYECKUM
cneunasimcCTtom B COOTBETCTBUU C JJ,eVICTBYI-OU.I,VIMVI CTaHOapTaMn U HOpMaTuBaMU, a Takxxe
ncnosb3oBaHWeM NnpegHasHa4eHHbIX AJ1A 9TOM Lenu MHCTPYMEHTOB.

Mpv 06HapPYXXEHUN HEMCMNPABHOCTHU, NPeXJe YeM NpUCTynaTb K AeNCTBUAM T060ro poaa,
y6eanTech, YTo TpaHCcHOopMaTop OTK/HOYEH OT UCTOUYHMKA MUTaHUS, BXOA BOAbI K KNlanaHy
NepeKkpbIT, a JaB/ieHne Bogbl COPOLLEHO.

1. TMepepn nogaven Boabl B GUIbTp yb6eanTech, YTo BCe TPYOHblE COeAUHEHUS FEPMETUYHbI U
NpaBu/IbHO NPUCOEANHEHDI.

2. He pekomeHAayeTcsi NPOBOAUTL CBApKy MeTaslIMyeckux Tpy6onpoBoaoB psifioM C
KnanaHoMm, noj AeicTBMeM Ternsa NaacTUKOBbI KOPyC KnanaHa MOXeT NoJlyunTb
NoBpeXAeHus.

3. Y6epuTecb, YTO TeMnepaTypa Bo3zyxa He OMyCcKaeTcsl [0 TOYKM 3aMep3aHusi BoAbl, B
NMPOTMBHOM CJly4ae MOXET NPOU30MTU NOBPEXAEHUE KnanaHa.

4. Y6epuTechb, YTO KOpnyc GpunbTpa C MIOHOOOMEHHON CMOION HAaXOAUTCS Ha POBHOWM
NOBEPXHOCTU B BEPTUKASIbHOM MOJIOXXEHUN, B MPOTUBHOM Crlyvae CMOJsia MOXET rnonacTb B
KnanaH v NoBpeanTb ero.

13.2 OcHoBHble nNpaBuia aKcnayaTauum

1. V|CI'IOJ'Ib3y17ITe TOJ1IbKO Ta6ﬂeTMpOBaHHyI-O COJ1b, NpegHa3Ha4YeHHYO ONnda yMAr4eHnA BoAbl.
He VICI'IOJ'Ib3yl7ITe TEXHUYECKYHO TN KaMEHHYHO COJlb.

2. B cnyuyae, ecnu kopnyc ¢unbTpa 3acbinaH MIOHOOOMEHHONM CMOJION, HE MepeBopayYnBanTe
€ro Ha 60K 1 XpaHUTe TOJIbKO B BEPTMKANIbHOM MOMOXEHWUN, B MPOTUBHOM Clyyae
MOHOOOMEHHas CMOJa, HaXoAsLWAsACa B HEM, MOXET NMonacTb B K/1anaH uam 3acopuTb
BEPXHUN LLLeIeBON KOINayoK.

3. I'Iepe,u, HaCTpOVIKOVI N nUcnonb3oBaHNEM KilanaHa rnpoeeante aHajin3 Ka4ectBa BOAbl.

13.3 TuapaBnuMyeckue n TemnepaTypHble Tpeb6oBaHUsA

+  TemnepaTypa Bofbl He JosKHa npesbiwaTb 43 °C.

«  [ns addekTMBHOM paboTbl KNnanaHa BO BPeEMS pereHepaumm TpebyeTcs nogaep>XmBaTb
[aBneHne Boabl He MeHee 1,4 6apa.

« [ns npepoTBpalleHus aedpopmMaummn Kopryca peKkoMeHayeTcs Noaaep>XmMBaTb AaB/ieHme
BOAbl He 6onee 6 6ap.
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13.4 TpeboBaHUA K INIEKTPUYECKUM AieTaNnsiM

TpaHcthopMaTop NepeMeHHOro ToKa, MOTOP Y KOHTPOJIIEP HE UMEHOT 06CNyXXNBaeMbIX
JAeTanen. B cnyyae HemcnpaBHOCTM NOTpebyeTcsi 3aMeHa.

Jlro6oe AJIeEKTpU4eckoe nogknroyeHne JoJNKHO OCyLlecTBIATbCA B COOTBETCTBUN C
,D,GVICTBYI'OIJ.I,MMVI MEeCTHbIMU HOPpMaMM.

Mcnonb3yiTe ToNbko TpaHchopMaTop NEPEMEHHOMO TOKA, KOTOPbI BXOAUT B KOMMIEKT
MOCTaBKMU.

QHEKTqueCKaﬂ po3eTKa NnTaHna KriarnaHa noJ1>KHa ObITb 3a3eMJieHa.

Lna oTKNoYeHna NUTaHMA KnanaHa oTcoeguHuTe TpchcbopMaTop nepemMeHHOro Toka oT
MCTOYHUKaA NUTaAHUA.

Ecnu ncnonbsyeTca NCTOYHUK 6eCnepebomHOro NMTaHus, ybeamTech, YTO HanpsiXKeHne
MCTOYHUKA NMUTAHUSA COBMECTUMO C HamnpsXXeHNeM yCTpOMCTBa.

Y6e,D,MTer, YTO KOHTPOJIJ1EP NOAKJTHOYEH K SJIEKTPOMUTAHUIO.

B Cllydae noppexageHund rnpoBogKn KnaraHa, Heo6xoaAnMO B 06s3aTeIbHOM nopaake
3aMEHUTb ee KBaJ'IVI(bVILl,VIpOBaHHbIM crieymanncTomMm.

13.5 Tpe6oBaHUs K MECTY YCTaHOBKM

MecTo yCcTaHOBKU punbTpa UMeeT BaKHOe 3HauYeHue 419 NpaBubHOM paboTbl punbTpa.
TpebyeTcsa cobnroaeHne crieayoLmx YCIoBuin BO BPEMS YCTaHOBKM:

®UnbTP AOMKEH 6bITh pa3MeLLLeH Ha POBHOM M TBEPAOI NMOBEPXHOCTH

HeobxoanmMo npefycMOTpeTb Hanuyme cBo60AHOI0 NMPOCTPaHCTBa AN A0CTyna K
060pYA0BAHMIO C LIeSIbE0 TEXHUYECKOrO 06CNY)XMBAHNUS U YA06HOW aKcnyaTaunm

[na nutaHusa kKnanaHa HeEO6X04MMO NPefYCMOTPETb PO3ETKY PAAOM C GUNBTPOM, TakKUM
06pa3oM, YTobbl 6biia NONIHOCTBIO UCKIIKOYEHA BO3MOXKHOCTb NMonagaHusa Ha Hee BoApbl.
Mpun 601bLINX OTKIOHEHUAX HAMPSHYKEHUSA HEOOXOANMO AOMNONHUTENBHO YCTAHOBUTb
cTabunusartop

Bo nsbexxaHue nonagaHus B KianaH ropsiyeit BoAbl Npy BHe3anHoM najeHny gaBneHus,
Ha JIMHUM OUYULLLEHHOW BoAbl Nnocsie hunbTpa peKOMeHAyeTcs yCTaHOBUTb 06paTHbIN
KnanaH

PekomMeHayeTcs pasmellaTtb yCTaHOBKY MaKCUMasibHO 6JIM3KO OT X03AMCTBEHHO-ObITOBOM
N NPON3BOACTBEHHOM KaHannsauum

MoakntoyeHne KnanaHa K Tpy6onpoBoay AO/MKHO MPOU3BOAMTCA Yepe3 06BOAHYHO JIMHUIO
(6ainac), o6opyaoBaHHyO 3aMOPHOM apMaTypoW, MO3BONSIHOLLEN MPY HEOBXOAUMOCTH
nofaBaTb NOTPEGUTENIO UCXOLHYIO BOAY

KnanaH gosnxeH 6bITb YCTaQHOBJIEH B MOJIOXXEHUN, HE COo34atoLeM AOMOJIHUTEJIbHOIO
AaBJ1IEHUA Ha pr60I'I|I)OBOD, CUCTEMDI BO,D,OCHa6)KeHVIFI
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14 3nekTpuyeckas cxema
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an MOHTaX>e CUCTEMbI peKOMEHAYETCA YCTaHaBJIBaTb 6annacHbIi KnanaH Anda OTKJIKD4YeHnA
KinarnaHa oT T[.')Y6OI'IpOBO,EI,HOVI CUCTEMDI, AN y,D,O6HOF0 CepBUCHOIO N TEXHNYECKOIo
06CJ'Iy)KVIBaHMFI. anI 3TOM I'IOTpe6I/1TeJ'Ib nMeeT BO3MOXXHOCTb UCMOJIb30BaTb MCXOAHYHO BOAY.

NMoMnMO 3TOro, UCNoJSIb30BaHWe H6alinacHoro KianaHa gaeT BO3MOXHOCTb UCMNOJIb30BaTb
GUTUHIM YTIOBOrO HanpaBfieHus 4N yA06HOro NoAKAYEeHMs K TPY60NpOBOAHON CUCTEME.
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16 [lporpammMmupoBaHue

Mocne BXoaa B peXXMM NporpaMMMpoBaHuUsi BCe NapamMeTpbl MOXHO NPOCMaTpuBaTh U
KOPPEKTUPOBATb COracHO HeobxoAMMOoCTU. HekoTopble PyHKUUKM ByayT OTCYyTCTBOBATb Ha
9KpaHe B 3aBMCUMOCTM OT TEKYLLMX HAaCTPOEK.

16.1 KHonku ynpasneHus

[ns naMmeHeHuss 3Ha4YeHU UCNOJIb3ynTe KHOMKKN «BBepx» n «BHU3».

[ns nepexofa K cnefyroLwemy wary HaxxMmute KHonky «PereHepauus».
16.2 YcTaHOBKa BpeMeHM CYTOK
[na ycTaHOBKM BPEMEHU CYTOK HAXXMUTE U yAepXKMBanTe KHOMKY

«BBepx» nnu «BHK3», Noka Ha aKpaHe B KayecTBe NapamMeTpa He
nosiBUTbCA «TD» M MHAUKATOP NPOrpaMMUPOBaHUS.

[ns nepexofa K creayoLeMy Lary HaXKMUTe KHOTKY
«PereHepauus».

YcTaHOBUTE BpeEMS C MOMOLLLbIO KHOMOK «BBepx» unun «BHU3» 1
HaXXMUTe KHOMKY «PereHepauus» 115 NOATBEPXKAEHNSA BbI6opa 1
BO3BpaTa B pabounit pexxum.

16.3 Pe)xum 6a30BOro nporpaMMmupoBaHus

[ns Toro, YTo6bl BOWTM B pEXXMM 6230BOr0 MPOrpaMMMUpPOBaHNS HAXKMUTE OA4HOBPEMEHHO
KHOMKK «BBepx» n «<BHU3» 1 yaepXXnBanTe nx B Te4EHUU 5 CEKYHA.

YcTaHOBKa KONIMYeCTBa AHel [0 pereHepauum

Onpepgenute MakcuManbHO A0MYCTUMOE KOJIMYECTBO AHEN
paboTbl 6e3 pereHepauuu.

CKOppEeKTUpYINTE KONNYECTBO AHE KHoMKamu «Beepx» nnu
«BHU3».

HaxxmuTe KHOMNKY «PereHepauusi» Ans NogTBEPXAEHUA Bblibopa U
nepexofa K cnegyroLieMy napameTpy.

22 /44



@pOMATMKA PykoBogacTBO no akcnnyatauuu MNpomatuk 310

YcTaHOBKa BpeMeHU pereHepauum

OnpenenvTe BpeMsi pereHepaLuu.

CKOppeKTUpynTe KONMMYECTBO AHEN KHOMKamMu «BBepx» nnm
«BHU3».

HaxxmuTe KHOMKy «PereHepauus» An1s NOATBEPX/AEHUSA BbIGOpa 1
nepexopa K crieaytoLlemy napameTpy.

YcTaHOBKa YXeCTKOCTU UCXOAHOM BOAbI

YCTaHOBUTE XXECTKOCTb UCXOAHOM BOAbI C MOMOLLbIO KHOMOK
«BBepx» nnu «BHU3».

Ha)kxMuTe KHOMKY «PereHepauusi» 415 NOATBEPXAEHUS Bbi6opa U
nepexojia K cneayroLiemMy napameTpy.

YcTaHOBKa pe3epBHOM NPONYCKHOW CNOCO6HOCTH

YcTaHOBUTE pe3epBHYHO NPOMYCKHYK CIOCOHBHOCTb C MOMOLLbIO
KHOMOK «BBepx» nnn «BHU3».

Ha)xMmnTe KHOMKy «PereHepaums» A5 NoaTBEPXKAeHWS BbiGopa U1
nepexopa K criegytoLLemy napameTpy.

YcTaHOBKa TEKYL,Ero AHA Hepenu

YcTaHoBUTE TEKYLUNIN AieHb HeAeNn C NOMOLLbH KHOMOK «BBepx»
nnun «BHus». Mporpammupyetcs umdpamu ot 1 fo 7, rge 1-
noHeaenbHUK, 2- BTOPHUK, 3- cpeaa, 4- yeTBepr, 5- nATHULa, 6-
cy660Ta, 7- BOCKpeceHune

Ha)xmMuTe KHOMKy «PereHepauus» Ans NOATBEPXAEHUSA BbIGopa 1
BO3BpaTa B pabounii pexnumio.
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16.4 PeXXuM pacLumpeHHOro nporpaMmmMupoBaHus

[na Toro, YTo6bl BONTU B PEXUM PaCLUMPEHHOIO NPOrpaMMMpPOBaHus, HE06X0AUMO
ycTtaHoBUTb BpemMs 12:01, a ganee HaXXMUTb OAHOBPEMEHHO KHOMKN «BBepx» 1 «BHU3» U
YAEPXKUBATb UX B TEYEHUN S CEKYHA.

YcTaHOBKa eAuHML n3mMepeHusd

BbibepuTe eAMHULBbI U3MEPEHUsI KHOMKaMu «BBepx» nnu «<BHU3».

» GAL — lNannoxHbl CLUA 1 12-1n yacoBoe oToOGpaxkeHne
BpemMeHu (AM/PM).

P Ltr — nuTpbl 1 24-n yacoBoe O0TOBpaXKEHNE BPEMEHMN.

Ha)xMuTe KHOMKy «PereHepaums» 415 NoaTBEPXKAEHWS BbiGopa U
nepexojia K crieAytoleMy napameTpy.

YcTtaHoBKa TMna punbrpa

BbibepuTe TN GpunbTpa KHOMKamMu «Beepx» nnv «BHU3».

» dF1b: Hucxopsiwan pereHepaunsi ¢ 0gHOM 06paTHOM
NPOMbIBKOW,;

Othr: Opyrown;
UFtr: Bocxoasiwan pereHepaums ansa gunbrpa cepun S0,

vvVvy

UFbd: Bocxoasiwan pereHepauuns, nepBblit aTan - 3abop
CONeBOro pacTBopa;

» FLtr: Hucxopgsiwasn pereHepauuns ana dmnbtpa cepun 50;

» dF2b: Hucxoasiwas pereHepauus ¢ 4ByMsi 06paTHbIMU
NPOMbIBKaMMu.

Ha)kMuTe KHOMKy «PereHepauusi» 415 NOATBEPXAEHUS BbI6opa U
nepexopa K creaytoLemy napameTpy.

YcTaHoBKa TUNa pereHepauum

Bbi6epute TUN pereHepaLumn KHonkamu «Beepx» nnum «BHU3».
P Fd: OTnoXeHHas No CYETYMKY

» Fl: HemepneHHas No cYeTUmKy

» tc: Taimep
» dAY: [leHb Hepenu

HaxxmuTe KHOMKy «PereHepauus» 55 NOATBEPX/AEHUA BbIGOpa 1
nepexopa K cneayoLLemy napameTpy.
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YcTaHOBKa KonnM4yecTBa (I)MﬂprOB B CuUcteme

BbibepuTe KonmMyecTBo 6aKOB B CUCTEME KHOMNMKaMn «BBepx» nnm
«BHU3».

» NT 1: Cuctema cocTouT U3 0fgHOro hunbTpa
P NT 2: Cuctema cocTouT U3 ABYyX GUNLTPOB

Ha)xMunTe KHOMKy «PereHepaums» 415 NoaTBEPXKAEHWS Bbibopa U
nepexojia K criefiytoLeMy napameTpy.

YcTaHoBKa oyepefHOCTU GUNBLTPOB B pabouyem pexxume

Bbi6epuTe, Kakon hunesTp 6yaeT NnepBbiM B paboyeM pexmme
KHonkamu «Beepx» nin «BHU3».

» UT 1: MNepBbivi GunbTp B paboyeM pexunme
» UT 2: MepBblit punbTp B paboyem pexmme

Ha)xMunTe KHOMKy «PereHepaums» o5 NoaTBEPXKAEHWS BbiGopa U
nepexojia K crieAytolleMy napameTpy.

YcTaHOBKa pecypca CUCTEMDI

[laHHbIV NapaMeTp aKTUMBEH TOJIbKO eC/IM 3anporpaMmMupoBaHa
pereHepauus ¢ y4eToM 06paboTaHHOM BOAbI.

YcTaHoBUTE pecypc cUCTEMbl KHOMKamMu «BeBepx» nnun «BHU3».

Haxmunte KHOMKY «PereHepauua» ona NOATBEPXKAEHUS Bbl60pa n
nepexopa K cnepyrouwemMy napaMeTpy.

YcTaHOBKa YX€CTKOCTU UCXOA4HOW BoAbI

HacTpoiika pesepBa
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YcTaHOBUTE XXECTKOCTb VICXO,D,HOI‘;I BOAbl KHOMKaMn «BBer» nnnm
«BHU3».

Ha)kmuTte KHOMKy «PereHepauus» ans noATBepXAeHus Bbibopa u
nepexopa K cneaytoliemMy napameTpy.

BbibepuTte, TUN pe3epBa KHoNKamu «BBepx» nnm «BHU3».

» SF: KoaddurumeHT 3anaca, B % OT NepBoHaYanbHO pecypca
CUCTEMDI

P rc: dukcupoBaHHan pesepBHasi NPONycKHasi CNoCO6HOCTb
(nuTpax unu rannoHax)

HaxxMunTe KHOMKy «PereHepauus» 415 NoaTBEPXKAEHNS Bbibopa U
nepexopa K criegytoLLemy napameTpy.



PykoBogcTBO no akcnnyatauun Npomatuk 310 @pOMATMKA

YctaHoBKa KoaddpuumneHTa 3anaca

KoadduumeHT 3anaca MOXeT ObITb OTPEryIMpoBaH B AnanasoHe
oT 0 o 50 % OoT nepBOHayanbLHOro pecypca.

YcTaHoBUTE 3Ha4yeHuMe KoadpduumeHTa 3anaca KHomnKamum
«BBepx» nnu «<BHU3».

Ha)kmuTte KHOMKy «PereHepauus» Ans noATBepXaeHus Bbibopa u
rnepexopa K cneaytoliemMy napameTpy.

YcTaHOBKa pe3epBHOM NPONYCKHOM CMNOCO6HOCTH

MapameTp Ko3adhhMLMEHT 3anaca AOCTYNeH, TONbKO ecrun
npefBapuTeNnbHO 6blna BbiNOJIHEHA HACTPOWKONM pesepBa.

MapameTp BbICTaBASETCA B e4MHULAX o6bemMa (MTpax nam
rafi/loHax) U He 3aBUCUT OT pecypca CUCTEMbI M XXECTKOCTU BOAbI

KoadduumeHT 3anaca MOXeT 6biTb OTPEryIMpoOBaH B AnanasoHe
oT 0 no 50 % OoT nepBOHayanbLHOro pecypca.

YcTaHOBUTE 3HaYeHne PUKCUPOBAHHOM pe3epBHOM MPOMYCKHOM
CNOCOBHOCTM 3anaca KHomnkamu «<Beepx» nnun «BHu3».

Ha)xmMuTe KHOMKy «PereHepauus» N5 NOATBEPX/AEHUSA BblIGOpa 1
nepexopa K criegytoLlemy napameTpy.

YcTaHOBKa KonmyecTBa fHel 0 pereHepauum

Onpegenute MakCUMasnbHO fOMYCTUMOE KOJIMYECTBO A HEW
paboTbl 6e3 pereHepauum.

CKOppeKTUpynTe KONMYECTBO AHEN KHoMKamMu «Beepx» nnm
«BHU3».

Ha)xMmnTe KHOMKy «PereHepaums» 415 NoATBEPXKAEHWS BbiGopa U
nepexopa K criegytoLLemy napameTpy.

YcTaHOBKa BpeMeHU pereHepauum

OnpenenvTe BpeMsi pereHepaLuu.

CKOppeKTUpynTe KONMMYECTBO AHEN KHOMKamMu «BBepx» nnm
«BHU3».

Ha)kmuTe KHOMKy «PereHepauusa» An1si NOATBEPXKAEHUS Bbl6opa U
nepexopa K cneaytoLiemMy napameTpy.
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YcTaHOBKa A/INTE/NIbHOCTb 3TanoB pereHepauunun

@ Uudopmanuusa

B 3aBMCMMOCTH OT BblGpaHHbIX paHee HacTPOeK, KOIMYECTBO 3TanoB pereHepauumn MoXXeT
oTNnYaTbCs. YKaxuTe ANS KaXA0ro uukna pereHepauum gavtenbHOCTb B AuanasoHe ot 0 o
199 MUHYT.

YcTaHOBKa A/IUTENbHOCTHU npeaBapuTesibHO 3aaHHbIX 3TanoB pereHepauuu

YcTaHoBUTE NPOAOIKUTENBHOCTb B MUHYTaXxX AJ151 KaXaoro nua
aTanoB KHoNkamMmun «Beepx» nnun «BHU3».

B1: MNepBas o6paTHast npombiBka (ans dF2b)

B2: Bropasi o6paTHasi npoMbiBKa (ana dF2b)
BW: O6paTHas npoMbiBKa
BD: lNogaya coneBoro pactesopa

RR: bbicTpasa npomMbiBKa

vvvyvyyvyy

BF: 3anonHeHne conesbiM pacCTBOPOM

Ha)xMuTe KHOMKy «PereHepauusi» 415 NOATBEPXAEHMS BblGopa
nepexojia K cneayrowliemy napamMeTpy.

YcTaHOBKa ANNTeJIbHOCTU HacTpaBaeMbIX LUKNOB pereHepauyumm
[na pereHepaunu Tuna «lpyroe» atanbl pereHepaummn npoHyMmepoBaHbl, Kak R1—R6.

YcTaHoBUTE NPOAOIKUTENBHOCTb B MUHYTaX AJ15 KaXAoro na
9TanoB KHonkamu «Beepx» nnun «BHU3».

Ha)kmuTe KHOMKY «PereHepauusi» Ans NoATBEpPXAeHUs Bbibopa U
rnepexoja K cnenyrollemMy napameTpy.
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YcTaHOBKa TUNa cyeTyYMKa

>

vvvyVvyyvyyvyy

BbibepuTe TUN cyeTUMKa KHoNKamm «BeBepx» nnm «BHU3».

P0.7: Kpbl/ibyaTKa, AMaMeTp NoAaKnoveHus %" (cTaHgapTHas
HacTpoika Aans KoHTposnnepa CT cepuun 300)

10.7: TypbuHa, guameTp nogknroyeHuns %"

P1.0: KpbinbYyaTKa, AgMamMeTp noakaroyeHusa 1"
11.0: TypbuHa, guameTp nogknroyeHuns 1"

P1.5: KpbinbYaTKa, AMaMeTp NoAKAoYeHus 1%"
t1.5: TypbuHa, AMameTp nogkatoyeHns 1%"
P2.0: KpblnbYaTKa, AMaMeTp NoAKAYEHUs 2"

Gen: CTOPOHHUIN UMMYNbCHbIN CYETYNK BOAbI

Ha)kmuTte KHOMKy «PereHepauus» ans noaTBepXAeHus Bbibopa u
nepexopa K cneaytoliemMy napameTpy.

YcTaHOBKa Konm4yecTBa nMmnynbCcoB AnAa HeCTaHAAPTHOINo c4eT4YnKa

YcTtaHoBMTE KOIMYECTBO UMMYNbCOB AJ1 HECTaHA4apTHOro
cyeTyMKa KHornkamu «Beepx» nnm «<BHU3».

Ha)xMunTe KHOMKy «PereHepaumsi» 415 NoaTBEPXKAEHNS BbiGopa U
nepexojia K criefytoLieMy napameTpy.
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16.5 [marHocTuKa

@ Uudpopmanus

Ecnu HM ogHa U3 KHOMOK He Ha)kaTa B Te4eHMe MUHYTbI B PEXXUME ANArHOCTUKMK, KOHTpoAiep
BO3BpaLLaeTCs B paboumnii pexum.

Bxop B PeXXuM ANarHOCTUKH

[nsa Toro, YTo6bl BOMTU B PEXUM ANArHOCTUKM HAXXMUTE OJIHOBPEMEHHO KHOMKKN «BBEpx» 1
«PereHepauus» 1 yaep>xmBaTb UX B TEYEHUM 5 CEKYHA,.

[na HaBuraumum B pexxnme oUarHoCTUKMN HaXXMnUTe KHOMKY «BBer» nnn «BHU3».

[nsa Bbixoga us pexunm gnarHoCTUKnM Ha>kMnUTe KHOMKY «PereHepauml».

TeKyu.l,aﬂ BeJINYUHa NOTOKa

NHanKauma TekyLen BeNMYMHbI MoToKa (1I/MUH WK rani./MvH B
3aBMCMMOCTU OT 3anporpaMMmMpoBaHHoOro hopmMaTta MHAMKaLmm).

NHAMKaLMUA 06HOBAETCA €)KECEKYH/IHO.

NMukoBasa BenMYMHa NOTOKa

KoHTponnep perncrpmpyeT HanbonblLuyto BeNMYMHY notoka (/
MWH) MOC/e OKOHYaHWUSA NpeablayLen pereHepaLum.

KonuuecTBo YacoB ¢ MOMeHTa NpeAblAayluel pereHepauum

OTo6pa)kaeTcss KONIMYECTBO YacOB C MOMEHTa npeAblayLuen
pereHepauun (T. e. AUTENbHOCTb TeKyLero paboyero UMKNa).

06bem c MOMeHTa npeablayLlei pereHepauum

MHavkauma ob6beMa C MOMEHTa npeablayllein pereHepauun (n
N rann. B 3aBUCMMOCTM OT 3anporpaMMmnpoBaHHoro popmaTta
NHAMKaUMK).
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Pe3epBHas NponyckHas Cnoco6HOCTb

MHAavKauus o6bema [0 cneaytollen pereHepauuu (1 unuv rann. B
3aBMCMMOCTM OT 3anporpaMMUpPoOBaHHOro popmaTa MHAMKaLuK).

Bepcus N0

OTobparkaetcs Bepcus M0, nCrnosib3yeMoro KOHTPOISIEPOM.

YacTuuHblIli cbpoc KOHTponepa

HacTpoiiku Bcex napamMeTpoB BO3BpaLLlatoTCs K 3HaYEHUAM
Mo YMOMYaHUIo, KPOME OCTaBLLUerocs o6bema ana GhyHKUuUm
pereHepauun no o6bemy MoAroTOB/IEHHON BOAbl U
KO/IMYecTBa AHEN C MOMEHTa npeapblayLuen pereHepauumn ans
(byHKLMM pereHepaunm no TanMepy.

Korga KnanaH HaxoauTcs B paboyeM pexXmnMe, HaXXMUTe U
yOep)X1BaiTe B TeUeHne 25 cekyH KHOMKK «PereHepauus» v
«BHM3» 10 NoABneHns nHankauum SR.

MonHbI cOpoc KOHTpONNepa

Bce napaMeTpbl BO3BpaWakrnTCA K 3Ha4YEeHUAM MO YMOJTHaHUIO.

OTknoYnTe KNanaH ot AJIEKTpONMMUTaHUA. 3axxmuTte KHOMKY
«PereHepauuﬂ» N NOAKNOYNUTE KinanaH K 3JIEKTPONMUTaHUIO.

Ha akpaHe nosiButcsa nHgmkauma HR.
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17

10.

11.

12.

31

BBop B akcnyaTauumio

MoaknoumTe KNanaH K UCTOYHUKY NUTaHWS, Korga 6arnacHbIv KnanaH HaxoauTcs B
pexunme 6ainaca (Bxo4 U BbIXoJ KlanaHa 3akpbiTbl).

3anporpaMmmMupymnTe KOHTposep.

3anycTuTte NpUHYAUTENbHYIO HEMEAIEHHYIO pereHepaumio, 3aXKaB KHOMKY pereHepauun Ha
5 cekyHA. MNnyHep BCTaAHET B NOJIOXXEHNe 06paTHOM NPOMbIBKWU. ECriv nepBbIM aTanom
pereHepauun BNsSieTCA APYron atar, O4HOKPaTHbIM Ha)xaTUeM Ha KHOMKY pereHepawuu
nepenanTe Ha aTan obpaTHOM NPOMbIBKKU. Korga nnyHxep 6yaeT HaxoAUTCS B MOJTOXEHWM
06paTHOW MPOMBIBKM, OTK/IKOYMTE KJlanaH OT UCTOYHUKA NUTaHUSA.

OTKpoWTe Ha TpybonpoBoAe BXOAHON KpaH. MeanleHHO OTKPOWTE BXOZ M BbIXO4,
6annacHoro knanaHa. 13 nuHumn gpeHa)<a AoskHa NoMTu Boaa.

[Mocne ToOro, Kkak yepes ApPEeHAaXKHYHO JIMHUIKO HaAaYHET UATU BOAA 6es3 ny3blpbKOB BO3/4YyXa,
noagKnr4ynTe KnarnaH K UCTOYHUKY NMUTaHUA.

OAHOKpPaTHbIM Ha)kKaTUeM Ha KHOMKY pereHepauuy nepenamTe Ha aTan 3anosiHeHUs
6aKa-conepacTBOpPUTENs U JaiTe KnanaHy 3anofiHUTb 6aK-ConepacTBOPUTESb HY)KHbIM
o6beMOM BoApbl. [1151 3aBepLUeHUs 3aM0/IHEHUSA OAHOKPATHO HAXMUTE Ha KHOMKY
pereHepauuu s nepexopa KanaHa B CEPBUCHbI PeXXuUM (ecnu He 3anporpaMMmnpoBaHa
HecTaHapTHas npoleaypa pereHepaunmn). CaenaiTte Ha 6ake-coniepacTBoOpUTeNie OTMETKY
JNA fanbHeNLWero KOHTPOIs 3ano/IHEHUSA 6aKa-CoNepacTBOPUTENS HYXXHbIM 06bEMOM
BOAbI.

3anycTute NpUHyAMTENbHYIO HEMEAJ/IEHHYIO pereHepaLmio, 3aXKaB KHOMKY pereHepaLuun Ha
5 ceKyHA, 4To6bl K/lanaH nepeLuen B peXxum pereHepauum (atan o6paTHON NPOMbIBKH).

OD,HOKpaTHO Ha>XMUTE KHOMKY pereHepaunn Ana nepexona Ha atan nogayn cosiesoro
pacTBoOpa. JloxauTtecb noka YPOBEHb BOJbl B 6aKe-conepaCTBopMTene HE CHU3NTbCA A0
MWHUMaAJIbHOIO YPOBHA. Ecnu BO BpeMA 3Tara nogadun cosieBoro pacteBopa Boga oCtasiaCb
B 6aKe-conepaCTBopMTene YBENNYbTE BPEMA 3Tarla.

3a BpeMs aTana nojaaym ConeBoro pacteopa 6ak-coniepacTBOPUTENb AOIKEH NMOSIHOCTbHO
OMOPOXHUTbCS. 3aCEKUTE BPeEMS, 3a KOTOPOE ONMOPOXKHUTCA 6aK-ConepacTBOpUTESb, U
[o06aBbTe K 3TOMY BpeMeHMU eLle 15 MUHYT. 3TO BpeMsl He06X0AMMO A8 dTana Mea1eHHON
OTMbIBKM MOHOOOMEHHOW CMOJIbl OT CONIEBOr0 pacTBopa.

3anonHuTe 6aK-conepacTBOpUTENb TabNIeTMPOBAHHOW COJbIO U CAeNaiTe BTOPYHO OTMETKY
Ha 6aKe-coJiepacTBoOpUTENE AJ1si KOHTPOIA 3anosiHeHNUA 6aKa-coiepacTBOPUTENSA COMbO U
YPOBHEM BOAbI B HEM.

OTperynupynTe NnpefoxpaHUTENbHbIN CONEBON KanaH B CONeBON WwaxTe. Yb6eautech, UTo
LITYLep nepenosiHeHUs YCTaHOBIEH Bbllle YPOBHSA rorniaBka.

Mocne Toro, Kak GuabTp NpopaboTaeT HECKOIbKO MUHYT B CEPBUCHOM peXMMe, NpoBeauTe
aHann3 o6paboTaHHOM BOAbI HA XECTKOCTb AJ/151 MPOBEPKN NPaBU/IbHOM paboThbl B
COOTBETCTBMMU C TpebOBaHUSAMMU.
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18 3kcnnyaTtauusa

18.1 UHaukauma npu akcnnyaTtauum

KnanaH B pa6oqu pexunme, noka3bliBaeT BpeMA CYyTOK.

KnanaH B paboyeM pexume, nokasbiBaeT 06beM, OCTaBLUMIACA 40
cnepyroLlLen pereHepauum.

KnanaH B paboyeM pexxmme, NoKasbiBaeT KOMIMYECTBO AHEN,
OCTaBLUMXCA A0 CleAytoLlen pereHepaLmm.

KnanaH B pa6oqu pexunme, nokKasbiBaeT KaKown Kopnyc
HaxoauTCA B pa6oqu pexunme.

KnanaH B pa6oyeM pexume, NokasbiBaeT OCTaBLUNIACS
pe3epBHbI 06bEM.

18.2 UHaukauus npu pereHepawum

Bo BpeMsA pereHepauunn Ha gucniee OTO6pa)KaeTCFI HOMEP CTaauun LnKna n BpemMs4,
OCTaBLlleecAa A0 ero oKoOH4YaHu4A. O6paTHbIVI OTCYET OCTaBLUErocqa BpeMeHn Ha4YnHaeTCA TOJIbKO
TOrga, Korga KsarnaH HaxoauTca B OTO6pa)KaeMOM LUnKne.

KnanaH nepexoguT K aTany 6bicTpon npombiBky. Hagnucb RR
MUraer.

OcTaBLLeecs BpeMsi O OKOHYaHUS aTana 6bICTPON MPOMbIBKM,
ocTanocb 8 MUHYT 40 cekHyA,.
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18.3 PyyHas pereHepauusa

HemepneHHan pereHepauus

B cnyyae HEO6XOAMMOCTU MOXKHO 3anyCTUTb NPUHYAUTENBHYIO HEMEAEHHYIO PEreHepaLuio.
[na aTOro npu HaxoXXAeHUN KOHTPOJIiepa B paboyeM pexxmume HaXXMUTe KHOMKY
«PereHepauus» 1 yaep>xuBamnTte ee 5 CEKYHA,

TaliMep NepekNoYnUT KilanaH B noJsioXeHue 1-i ctaamu. [na nepexoaa K Kaxkaown crepytoliei
cTaauu Ha)KxMMalTe Ha KOPOTKOe BpeMs KHOMKY «PereHepauus».

OTno)xeHHas pereHepauud

[nsa akTMBaLmMmM pexxumMma OT/I0XXEHHOMW PyYHON pereHepaLumm, HE06X0ANMO NMPU HAXOXKAEHUN
KOHTpOJ/iIepa B paboyeM peXxmmMe OAHOKPATHO HAXXMUTb Ha KHOMKY «PereHepauus».

KoHTponnep nepeeefeT KnanaH B PeXUM pereHepaumum B 6nmxaiillee paspelleHHoe BpeMs.

18.4 Pa6oTa BO BpeMsl c605 3IeKTPONUTaHUsA

B cnyyae oTK/I0OYEHMA 3NEKTPONUTAHUS KlanaHa TeKyLlee NosIoXKeHUe KianaHa, Bpems
TeKyLLero aTana pereHepawlmm n BpeMs CyToK coxpaHsatoTcs. Korga anekTponuTtaHue 6yget
BOCCTaHOBJIEHO, KOHTPOJI/Iep BO30OGHOBUT 3Tan pereHepauny ¢ Toro MOMeHTa, Ha KOTOPOM
npovsoLuesn c60M.

*  Bce 3anporpaMMupoBaHHbie HACTPONKN COXPAHSIFOTCA B MOCTOSIHHOM MNaMATH.

- Bpems coxpaHsieTcsa npu c60e 3N1EKTPONUTaAHUSA U KOPPEKTUPYETCH NPY BOCCTAHOBIIEHNM
nUTaHus (ecnv NUTaHWe BOCCTaHaBMBAETCSA B TeYeHUe 24 yacoB).

Bo BpeMsi OTK/IOYEHUS 3/1IeKTPONUTAHUS K/larnaH OCTAaeTCs B CBOEM TEKYLLEM MOJTOXEHUN.
B cnyyae oTK/IFOYEHUSI MUTAHUA BO BPEMS 3Tana 3anosiHeHus 6aka-conepacTBoOpuTens Bo
n3beXxaHue nepennea, oH A0JKeH 6biTb 060pyA0BaH BCEMU HEOBXOANMbBIMU YCTPONCTBAMM
6e30MacHoOCTW.
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HeucnpaBHocTb

MpuymnHa

Cnocob6 ycTpaHeHus

He BbinonHseTcs
aBTOMaTMyecKas
pereHepauus
yMArunTens

A. lpepBaHoO NUTaHWe UM OTKIOYEH
WUCTOYHUK NMUTaHMS.

B. OTcoeANHEHHbI/HencnpaBHblil Kabesb
cyeTymKa.

C. HencnpaBHblii Kabenb 3/1EKTPONUTaHKS.

D. HencnpaseH MmoTop.
E. HencnpaBeH KoHTponnep.

F. 3acopeH cueTuuK.

A. BoccTaHoBUTe cocTOsIHUE
KOHTpO//iepa U NOAKIIOYMTE K UCTOYHUKY
6ecnepeboMHOro aNeKTPONUTaHKS.

B. MNpoBepbTe coeAnHeHMs Ha 6510Ke
NpMBOAA M Ha KPbILLKe cYeTymnKa.
3amMeHuTe Kabenb.

C. 3aMeHUTe Kabesb.

D. 3ameHuTe MoTOP.
E. 3ameHuTEe KOHTpPONNEP.

F. Ounctnte nmn 3aMeHunTe CYETUMK.

Ha Bbixoge dbunbTpa
)XecTKas Boja

A. OTKpbIT 6aiinacHbI KnanaH

B. B 6ake-conepacTBOpUTENE OTCYTCTBYET
conb

C. 3acopunacb ceTka MHXeKTopa

D. B 6ak-conepacTBopuTesb 3a/1MBaeTCs
HeJOCTaTOYHOE KOJIMYECTBO BOAbI

E. YTeuka B wnaHre pacnpenenuTensa.

F. ®unbTp He 6blN OTPereHepmMpoBaH

G. NpoTeyka B Tpy6e KoseKkTopa

H. YTeuka BHYTpY knanaHa

|. 3acopeH cyeT4mnK.

J. OTcoeAMHEHHbIV/HencnpaBHbIi Kabenb
cyeTymka.

A. 3akpoliTe 6ainacHbIi Knanax

B. 3anonHuTe 6ak-conepacTBOpUTESb
CObto

C. MpoyuncTuTe CETKY MHXKEKTOPA

D. NMpoBepbTe BpeMs 3anofHeEHNS
6aKa-conepacTBOPUTENSA U MPOYUCTUTD
COneBYHO TPY6KY

E. YTeuka B wnaHre pacnpenenuTend.

F. 3anyctute npuHygmTenbHyro
pereHepaymto

G. Y6eauTecb, YTO KOJIJIEKTOP U ero
YMIOTHEHUS] HE MOBPEXAEHDI

H. 3amMeHuTe cenapaTopbl 1
YNNOTHUTENbHbIE KOMbLia NyHXepa

|. OUncTnTE NN 3aMEHNTE CUYETUUK.

J. MNpoBepbTe coeAnHeHMs Ha 6/10Ke
npuBoAa U Ha KpbiLlKe cYyeTymKa.
3ameHuTe Kabenb.

®unbTp NnoTpebnsiet
CNULLKOM MHOFO
conu

A. HeBepHo paccunTaHa fo3sa conm

B. B 6ake-conepacTBopuTese NNLLHAS BOAA

A. MNpoBepbTe pacyeTHble 3HAYEHUS [1O3bl
COJNV Y peanbHbIil pacxoq

B. CM. «JInwwHAA BoAa B 6ake-
conepacTBopuTene»

MNaneHvie paBneHus
BOAbI Ha BbIXofe
dunbTpa

A. Tpy6onpoBsog nepeg unu nocne bunstpa
3acopwcst pXXaBYyMHOM

B. ®unbTp 3acopuncs p>xxaB4nMHON

C. KnanaHa 3acopeH BHyTpu
NOCTOPOHHUMW MaTepuanamm

A. MpouncTtute Tpy6onpoBog

B. MpouyncTuTe KNanaH 1 gobasbTe
oumLLatoLLEee CpeacTBO B 3aCbInKy
dunbTpa. YBEnnybTe 4acTtoTy
pereHepauui

C. CHUMUTE MIyHXep M NpoYncTUTE
KnanaH
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B Boge Ha A. Tnoxo paboTaeT GUILTPYIOLLMIA A. lpoBepbTe CKOPOCTb unbTpauumn.
BbIxoge dhunbTpa MaTepwuan uiv nofobpaH He BEPHO MNpoBepbTe NpaBUIbHO NN Bbi6paH
npucyTcTeyeT dbwunbTpytowmin matepuman. lNpoeepbTe
Xeneso NOTOK 06paTHOM NPOMbIBKU U NpuU
HeO06X0AMMOCTY 3aMEHNTE OrpaHNYnUTENb
DLFC
CnnWKOM MHOro A. 3acopeHune KOHTpoJIepa NoToka B A. lNMpoBepbTe perynatop NoToka.
BOAbl B CO/IEBOM nuHuK gpeHaxa (DLFC).
6ake . .
B. HencnpaseH conesown KnanaH. B. 3amMeHuTe coneBomn KnamnaH.
ConeHasi BOga A. 3acopeH UHXeKTop 1 GunbTp. A. QuncTuTe UHXXEKTOp 1 UNbLTP.
B nogaroLiem
Tpy60onpoBoae B. HeBepHble LMKnbl paboTbl 6510Ka B. 3ameHunTe 610K NpuBoAa.
npusoga.
C. MOCTOPOHHME NPeAMETbI B CONEBOM C. OuncTtuTe nnmn 3aMmeHnTe CONeBON
KnanaHe. Knianan.
D. NocTopoHHWe NpeaMeTbl B IMHUK D. Oumnctute BLFC.

apeHaxa (BLFC).

E. MoaHMMUTe faBneHue BoAbl Ha BXoae

E. Hn3koe gaBneHune Bogbl.
MWUHUMYM o 1,8 6ap.

HeT nogaun A. 3acopeHune KOHTpoJiepa NoToka B A. Ounctute DLFC.
coneBoro pacteopa | MHuM gpeHaxa (DLFC).

B. 3acopeHbl nHXeKTopbl 1 GUALTP. B. OuncTtute MHXeKTOpbI U HUALTPBI U,
npv HEO6XOAUMOCTH, 3aMEHUTE UX.

C. HusKoe aaBneHune Bogpbl. C. MogHuMUTe faBneHve BOAbl Ha BXofe
MUHUMYM o 1,8 6ap.
D. BHYTpPeHHAA yTeuka knanaHa. D. 3ameHuTe cenapatopbl, yIOTHEHUS 1/
Unn NAyHXxep B cb6ope.
KnanaH BbinonHset | A. HeucnpaseH 610K npuBoga. A. 3ameHnTe 610K NpuBOAa.
HerpepbIBHYO
pereHepaumio B. HencnpaBgHbl MMKponepeKanaTenm nnn | B. 3aMeHnTe MuKponepektoyaTenn nnm
noBpeXkJeHa onsieTka Kkabenei. onneTKy Kabens.
OTperyiMpoBaHHbIi Kyfadvok ynpasneHua | KY1a40K ynpaBneHnsa LMKIOoM.
LMKIIOM.
[MocTosiHHasA yTeuka | A. [loCTOpOHHUWE NpefAMeThbI B KanaHe. A. Ounctute KnanaH 1 NPoBepbLTE ero
B APEHAXHYIO paboyee COCTOSIHME B Pa3INYHbIX
NVHUIO MOJIOXEHMNAX, COOTBETCTBYHOLLMX LMKIam
pereHepauumu.
B. BHyTpeHHSAs yTeuka KranaHa. B. 3ameHuTe cenapartopbl, ynnoTHEHUSA n/

WNN NAyHXXep B cbope.

C. 3acopeH KinanaH B KOHTYpe 3anosHeHus C. 3amMeHuTe cenapaTopbl, yNIOTHEHUSA U/
COMbIO UM B KOHTYPe (yHKLMM o6paTHoi | WM MNyHXep B cGope.

NMPOMbIBKMU.
D. HeucnpaBeH nnu 3acopeH MOTop D. 3amMeHuMTe MOTOP U CHOBa NpoBepbTe
KOHTponnepa. 3y6bs LLECTEPHM.

E. HeBepHas paboTa 6510ka npuBoga. E. 3ameHuTe 610K NpUBOAA.
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3acacbiBaeT
CONleBOW pacTBop

pacTBopa

B. 3acopeH MHXeKTop

D. Cnuwkom HU3Koe gaBneHune Bofbl

E. BHyTpeHHss yTeuka knanaHa

F. HeT BoAbl B 6ake-cosiepacTeopuTene

JnwHaa A. 3acopeHa gpeHa)kHas IMHUSA A. lNpoBepbTe NOTOK BOAbI B APEHaX.
BoAa B Hake- Ounctute orpaHnymTens notoka DLFC.
conepacTtsopuTene

B. 3acopeH nHXeKTop B. OuncTnTe NHXEKTOP U/ 3aMeHuTe

ceTKy

C. HenpaBunbHO paboTaeT KOHTponnep C. 3ameHwuTe KOHTpONEep

D. 3arpsi3HeH uu NoBpeXaeH ConeBoi D. OyncTnTe UM 3aMeHuTe CONEBON

KnaraH KnanaH

E. 3acopeH orpaHuuntens BLFC E. Ounctute orpaHnymTtens notoka BLFC
KnanaH He A. 3acopeHa Tpybka nogcoca ConeBoro A. MNMounctuTb TPY6KY NOACOCA CONEBOrO

pacTBopa

B. OuncTuTe MHXEKTOP U/WUn 3aMeHuTe
CeTKy

D. [laBnieHne NINHUU JOJHKHO 6bITb HE
MeHee 1,4 6apa.

E. O6paTuTech K annepy. MpoeepbTe
NAYHXKEP, YIJTOTHEHWSA M cenapaTopbl Ha
Hanuyve uapanvH 1 TpewmH

F. MpoBepbTe Hannume 3acopeHunit

B orpaHuuuTene BLFC. Y6eauTech,
YTO He 3aKJIMHWIIO MOM/aBoOK B Hake-
coniepacTBopuTene.

KnanaH HenpepbIBHO
HaxoAuUTCs B pexxume
pereHepauuu

A. nOBpe)K,D,eH bl MUKpOnepeKn4yaTenum

A. lNMpoBepbTe, UCnpaBHbI NN
MWKponepektyaTenn u KOHTponnep.

HenpepbIBHbIN
NoTOK BOAbI B

A. HenpaBusibHO 3anporpaMMMpoBaH
KOHTponniep

A. lpoBepbTe NporpaMmmMmpoBaHmne
KOHTposnnepa

OpeHax
B. [NonagaHne NOCTOPOHHEro npeagmMeTta B B. Pas6epuTe knanaH v yganute
KnanaH NOCTOPOHHUI NpeaMeT. [poBepbTe
KJlanaH B pasHbIX NOJIOXEHNAX
pereHepauuu
C. BHyTpeHHsas npoTeuka knana1a C. 3ameHuTe cenapatopbl,
YNNOTHUTESNbHbIE KOJibLia U NIYHXep
D. MoTop ocTaHOBIeH, unu ero 3akamHuno | D. 3ameHnte motop
BO BpeMsl pereHepaymm
BbiHOC A. B kopnyce ¢punbTpa HaxoguTca BO34yX A. BbinyctuTte BO3ayx U3 punbtpa
dbunbTpytowero .
MaTepuana B B. HenpaBunbHO nogobpaH pasmep B. MNpoBepbTe NOTOK 06paTHOM NPOMbIBKM
ApeHax orpaHuudntens DLFC 1 Npu HeO6XOANMOCTU 3aMeHUTE

orpaHuuntensb DLFC
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20 O6Hapy)XeHue OWMN60K U UX NPUYUHDI

Owmbka 0

BoaMoxHasa npuynHa: 3aknnHnBaHMe MoTopa/olmbKa gaTumka Kynadka.

BOCCTaHOBﬂeHMeb4C6pOG

1. OTKAOUUTE PUNLTP OT SNEKTPONUTAHUA U NOAKIKOYMUTE CHOBA. [lanTe KOHTponnepy
BPeMS Ha MOUCK paboyero NosIoXKeHUs.

2. Ecnu KoHTponnep He MOXKeT HanTn paboyee NosoXKeHMe, OTCOEANHNTE ero OT CeTH,
OTKPOWTE KPbILWKY (CM. “3aMeHa KoHTpossiepa”) n ybeamTechb, YTO MUKpPOMNepeKtodaTesb
HaxoAMTCA Ha MecCTe, a ero NPoBOAa NPaBUIbHO NOAKHOYEHDI.

3. MNpoBepbTe paboyee COCTOSAHNE N NMPaBUIIbHYHO COOPKY AeTane MoTopa 1 NpuBoAa.
4 MpoBepbTe paboyee COCTOAHME KnanaHa u CBOGOAHbIN X0 NAYHXepa.

5. CHoBa nogkntounTe GUNbTP K 3N1EKTPOMUTAHUIO U MPOKOHTPOINPYMTE ero paboTy.

6 Ecnu owmnbka nosBnseTcss CHoBa 06paTUTECH K AUIepy.

OwmbkKa 1

BoamMoxkHasa npuymHa: OwmnbKa BKIKOYEHUSA MOTOpa/OLLIMOKa AaTymKa LUmMKna.

BoccTaHoBneHMe u copoc:

1. OTkNtOUMTE PUNBLTP OT SNIEKTPONUTAHUA U NOAKIKOYMTE CHOBA. [lanTe KOHTponnepy
BpeMsl Ha NOUCK paboyero NOMOXKEHUS.

2. Ecnu KoHTponep He MOXKeT HakTK paboyee NOOXEHNe, OTCOeAUHUTE ero OT CETH,
OTKPOITe KPbILKY (CM. “3aMeHa KOHTposisiepa”) u ocMoTpuTe 6/10K NpUBoAa.

3. Y6eputech, YTO MUKPOMEpPEKItoYaTeNb HAX0ANTCA Ha paboyeM MecCTe, a ero NpoBoaa
NoACOeANHEHDI K nnare.

4. BonanTte B peXXnM pacLuMpeHHOro NporpaMMmMpoBaHus.

5. Y6epuTtechb B NpaBUIbHON HAaCTPOMKeE TUNa KnanaHa u CUCTEMbl B COOTBETCTBUM C
TUNOM KNnanaHa.

6. MNMepeBepuTe KNanaH B peXXMM pereHepauum.

7. Y6enutech, YTO OH NPaBU/IbHO paboTaerT.

8. Ecnu owmnbka nosBnsieTcss CHoBa 06paTUTECH K AUNepy.
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OwmbKa 2
BosmMoykHasa npnumHa: OwmnbKa pereHepaunm.

BoccTtaHoBneHue n copoc:
1. [ns c6poca Kofa oWn6KM BbIMONHUTE PYYHYIO pereHepaLuto.

2. Ecnu B cucTemMe yCTaHOBNEH CYETUYMK, YO6eanuTeCh, YTO OH U3MEPSIET PacXof,
NOArOTOBJIEHHOW BOADI, M MPOBepbTe NOKasaHWs pacxogomepa.

3. Ecnu npubop He namepsieT pacxog, NpoBepbTe NpaBuUIbHYH paboTy CYETYMKA, a TaKXKe
npaBu/ibHOE NOAKI/OYEHME ero Kabens.

BoiauTe B peXKMM paclLUMpPeHHOro NporpaMMmMpoBaHus.

Y6eauTtech B NpaBUSIbHOM KOHGUIypauuy KianaHa.

Y6eauTech, YTO yKasaHa NponyckHas cnoco6HOCTb CUCTEMBI.

Y6eauTech, YTO NPaBU/IbHO YKa3aHO KOJIMYECTBO AHEN [0 CNeaytoLLen pereHepaLuu.

Y6eputech, YTO yKasaH BEPHbIN TUM CYETUYMKA.

© ©® N o o A

Ecnu I'IpVI60p HaCTpOEeH Ha pereHepauunto B OI'Ipe,D,eJ'IeHHbIVI OEHb HeEeNN,
y6e,D,VITer YTO aKTUBUpOBaHa HaCTpOVIKa MWHUMYM ONn4a OHOIro AHA Ha HeAene.

10. B cnyyae HeO6XOAMMOCTU N3MEHUTE HACTPOMKY.

OwumbkKa 3

BoamoxHas NMPpU4YnHa: OwwnbKa NnamMaATw.

BoccTaHoBneHme u copoc:

1. BbinonHuTe cHpOC B peXXnuMe pacLUMpEHHOro NporpaMMmnpoBaHums.

2 [MepenporpamMunpymnTe KnanaH ¢ MOMOLLbIO peXnUMa pacluMpeHHOro NporpaMMmnpoBaHunS.
3. NHUUMnpynTe nepexof KianaHa K py4yHon pereHepauuu.

4 Ecnu owmnbka nosaBnseTcs CHoBa obpaTuUTeCh K Aunepy.
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Mosuuua | Homep aetanu HanmeHoBaHue KonuuyectBo
CnuncokK 3anacHbIX YacTel KnanaHa
1 135346 MnyHxxep B c60peE, HMKHUI 1
2 135345 MnyHxxep B c6ope, BEPXHUI 1
3 139775 HWXHUI KOMMIEKT cenapaTopoB M NPOKIafoK 1
4 135226 BepxHuin KOMMIEKT cenapaTtopoB U NPOK/IafoK 1
5 173040 3arnywka B céope 1
6 140274 KoMnnekT ynnoTHUTENbHbIX Kosel, 1
7 135349 ApanTep BTOporo Kopmnyca 1
8 140215 KomMnnekT 3aXMMOB 1 BUHTOB 1
9 135637 ConeBoli knnanaH B c6ope 1
10 132622 OpeHaxkHbih duTnHr 3/4" 1
11 140226 Teno nHXekTopa B cbope 1
12 140282 NHykekTop B cbope #1/2.4/0.50 1
- 140283 MNHxekTOp B cHbope #2/3.5/1 1
- 140284 MHxekTop B c6ope 9000 #3/5/1.0 1
13 124509-10 MepexogHuk 1" BSP 1
14 137813 CueTunk BoAbl B c6ope 1
15 122317 YNnoTHeHNe coefMHUTENbHbIX TPYO 1
16 129234 KomnnekT npucoeanHUTENbHbIX TPY6 1
17 126189-01 lMepexogHon agantep 2
Cnucok 3anacHbIxX YacTei 6510Ka npueoga
18 137584 Kpblwka kopnyca 1
19 130232-01 Kabenb cuyetymnka 0,47 m 1
20 139708 TpaHcdhopmaTtop 1
21 140344 MuKponepekntovaTesb 1
22 127544 MukponepekntoyaTenb 2
23 126242 3apHsas naHenb 1
24 124407 BuHT 6
25 140348 Ha6op wecTepHel 1
26 154457-E0 Mnata koHTponnepa CT 1
27 126243 TpouHon Kynayok 1
28 140347 MoTop 24B 1
29 139823-02 KoHTponnep CT B cbope 1
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22 YTtunusauusa

YTunusauymsa ycTpomcTBa OCYLLECTBAETCA B COOTBETCTBUMU C LENCTBYHOLLNMMU
3aKoHoaTeNbHbIMW HOPMaMM MO OXpaHe OKpYXKaroLLen cpefbl B CTpaHe aKcnyaTaumnm
yCTponcTBa. YCTPOUCTBO NOANEXUT pasfesibHoOM yTunmsaumm nocpescTsomM
YMOJTHOMOYEHHbIX OpraHn3aumi, 4eNCTBYOLNX B COOTBETCTBUN C TPEOOBAHUSIMU MECTHOIO
3akoHogaTenbcTBa. OTBETCTBEHHbIM MOAXOA K yTUN3auMm YCTPONCTBA NOMOXET 3alUTUTb
OKPY>KaloLLYH cpeay U 300pOBbe YesioBeka, CBUAETENIbCTBYSA 0 3a60Te 0 6€30MacHOCTU U
coumanbHOM OTBETCTBEHHOCTU HaceneHnda. KomnaHus NpomaTrka He NpuHUMaeT yCTporCcTBa
C Lenbio ux yTunusaumn. [1ns nonyyeHunsa AonosHUTebHON MHdopmaumm obpallantech B
MeCTHbI€ YNOJITHOMOYEHHbIE OpraHnu3aLuu.

lOpupgunueckas nipopmaumsa

Paspa6oTtaHo 000 «[MpomaTtuka», Poccuickaa Gepepaums, MockBa.

Bce npaBa Ha ToBapHbIN 3HaK «[TpomMaTtuk» npuHagnexat 000 «[1pomaTukar.
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