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NPE/JUCJIOBUE

Llen v mpuHuunbl crangaptu3auvu B Poccumiickoit ®enepanuu ycTaHOBIEHBI
OenepanbHEIM  3akOHOM OT 27 pmexadps 2002 r. Ne 184-®3 «O TeXHMUYECKOM
peTyNupoBaHUM», a MpaBuia pa3paboTKH W NPUMEHEHWs CTaHAAapTa OpPraHu3alliid —
TOCT P 1.4-2004 «Cranpaptuzauust B Poccmiickoii ®enepauun. CraHnapTel
opranuzanyii. OOIHe TOJI0KEHU.

Hacrosuwmii crannapt opranuzauuu:

SBJIAETCS HOPMATUBHBIM JOKYMEHTOM, YCTaHABJIUBAIOIMM HOPMBI U TpeOOBaHUA
TEXHUUYECKOTO M OpraHM3al[MOHHOTO XapakTepa K YCIOBHAM U paboTaM IO CO3/aHUI0
CHCTEM 30JI0YJIaBIMBaHUA, yOAJCHUS W CKJIagupoBanus 30ibl W upiaka (C3Y) Ha

TEIUIOBBIX JNeKTpudeckux craniusx (TOC).
ITpumeuannie — Hopmbl u TpeGoBaHmst K yCIOBUAM co3maHust obopymoBaHus, Bxogsmiero B C3Y
YCTaHaBIMBAIOTCS B OTAENBHO padpabarbiBaemblx cranaapTax opranusauui HIT «<MHB3JI».

paspaboTaH Kak HOBBIfi JOKYMEHT, HE MMEHOIMHA aHAIOTOB B CYLICCTBYFOIIHX
HALMOHAIBHBIX WM MEKIYHAPOOHBIX CTaHAApTaX, craHgaprax opraAmsammu  HIT
«MHBDJ».

Oazupyercs Ha DOPUMEHCHUM MEKIYHAPOIHBIX, HALUMOHAIBHBIX CTAHOAPTOB,
CTaHJAPTOB OpraHu3alMii, HOPMATHBHBIX HOOKYMEHTOB ()emepalbHBIX OpraHOB
WCTIOTHUTENBHOM BIAacTH, yCTaHAaBIMBaromuX TpeboBanns k C3Y.

CBCI[CHI/IH 0 cTaHaaprTe

1 PABPABOTAH OTKpHTEIM aKIMOHEPHEIM oO0mecTBoM «Bcepoccuiickuit
TEIUIOTEXHUYECKUI HayuHO-KccnenoBarenbekuii uHCTUTYT» (OAO «BTH»)

2 BHECEH Komuccue# no TexauueckoMy peryauposanuio HIT «MTHBDJI»

3 YTBEPK/JEH 1 BBEJIEH B JEMCTBHE Ilpukasom HIT «MHBIJ» or
21.12.2009 Ne 94/3

4 BBEJIEH BIIEPBBIE

© HIT «MHB2JI», 2009

Hacrosmuii cranpmapr He MoxeT ObITh MONHOCTBIO MJIM YacTHYHO BOCIIPOHM3BEICH,
TUPAXXKHPOBAH U PACTIPOCTPAHEH B KauecTBe oduuuanbHoro usnanmst 6es paspemenus HIT «AHBOJD».
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CTAHJIAPT OPTAHU3ALINU

TenioBbIe 3JIeKTPHYECKHE CTAHIHU
Cucrembl 30J10y/1aBIHBAHAS, YIAJEHHs H CKJIAAUPOBAHHUS 30/IbI U HLIAKA
YcaoBus co3ganus
Hopwmbl 1 TpeGoBanmnst

JlaTa BBenenns — 2010-01-29
O0s1acTh NpUMeEHEHHs!

Hacrosimmii crasnapr:

pacnpocrpaHsercs Ha co3naBacMbie C3Y, KOTENbHBIX YCTAHOBOK SHEPreTHYECKUX
6nokoB MomHOCTEIO 0T 80 g0 1200 MBT, CKHMralOIMMX OPraHWYecKoe TBEPIOE
TOILIUBO;

MpeAHa3HAYeH JUIs MPUMEHEHUS] TEHEPHPYIOIMMH KOMIAHUSAMH ONTOBOTO PHIHKA
ANIEKTPOIHEPTHH (OrK, TI'K), BJIQJICTTBIIAMHA T3C, OpraHHU3alHsIMH,
skcmnyarupyrommMu - TOC,  a  Takke  OpraHu3aldsiMH,  OCYIIECTBIISTIOIIAMHA
MPOEKTUPOBAHUE U MOCTABKY (M3roToBnenue) obopynosanus C3VY.

He pacmpoctpansiercs Ha C3Y, BXojfmpe B cocTaB OJIOYHBIX TAPOTa30BBIX,
ra30TypOMHHBIX, SHEPrOTEXHOJOTHYECKMX YCTAHOBOK, YCTAHOBOK, C KOTIAMH,
000pYJOBaHHBIMA TOMKAMH KHISIIETO CJOsl, ¢ KOTJIaMM-YTWIN3aTOPAaMH, a TaKoKe
KOTJIAMU CHENUAILHBIX THIIOB.

HOpMaTI/IBHbIe CCBbIJIKH

B HacTosIeM CTaHZApTE MCHOIb30BAHBI CCHUIKM HA CIICAYIOIIHE HOPMATHUBHBIE
AOKYMCHTEI U CTaHAAPTHI:

®enepanbHblii 3akoH Poccuiickoit @enepanun ot 10.01.02 Ne7-03 «O6 oxpane
OKPYXKArOLIER Cpeasny

OenepanbHelit 3akoH Poccmiickoit @emepanun ot 04.05.1999 Ne 96-®3 «O06
oxpaHe aTMOCc(EPHOTO BO3AyXay

OenepanbHE 3ak0H Poccmiickoit @enepamim ot 27.12.2002 Ne 184-®3 «O
TEXHIUECKOM PETYIUPOBAHUI»

®enepanbHbiii 3ak0H Poccuiickoit denepammu Ne 190-03 «I'panocTponTENbHBIH
kozeke Poccuiickoit deneparny

OenepanbHEl 3akoH Poccuitckoit @epepanuu ot 21.12.1994 Ne 69-03 «O
MOYKapHOM GE30TIACHOCTH

OenepanmbHEIT 3ak0H Poccmiickoit ®eneparmu ot 22.07.2008 Ne 123-03
«TexHMUECKUit pernaMeHT o TpeOOBAHUAX MOXKapHOH O€30MacHoCTI»

Iocranoenenue IIpasutensctea Poceuniickoit @enepanuu ot 25 anpens 2012 r. Ne
390 «O6 yrtBepxkaeHMM IIpaBmy IPOTHUBONIOXAPHOrO pekuMa B Poccuickoi
Depepanuuy

IMocranoenenue Ipasutensctra Poccniickoit denepanuu ot 16.02.2008 Ne 87 «O
COCTaBe Pa3eNoB MIPOESKTHOMN TOKYMEHTAIUH 1 TPEOOBAHUAX K UX CONEPIKAHUION»

I'OCT P 1.4-2004 Cranpaptusanus B Poccmiickoit ®emepanum. Crannaprsl
opranuzanuit. OOIIHe MOI0KSHHS
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I'OCT P 1.5-2004 Cranpmaptuzanuss B Poccmifckoit ®emepanum. CraHZapThl
HanuoHaIBHEIE Poccmiickoit  ®emepaumu. [IpaBuia TOCTPOEHHs, HW3JIOXKCHUS,
odopmiieHns 1 0003HAYEHHS

T'OCT P 1.12-2004 Cranpaptuzauus B Poccuiickoii deaepauun. TepMHHBI U
OIIpEENCHUS

I'OCT 2.102-68 Enunas cucreMa KOHCTPYKTOPCKOM JOKyMeHTamuu. Bumel u
KOMILUIEKTHOCTh KOHCTPYKTOPCKHX JOKYMEHTOB

I'OCT 2.601-2006  EmwHas  cWcTeMa  KOHCTPYKTOPCKOM — MOKYMEHTALUH.
OKCIUTyaTarMoHHBIC JOKYMEHTHI.

I'OCT 12.1.004-91 Cucrema cranaaproB Oe3onacHocTd Tpyna. IloxkapHas
6e3omacHocTh. O0mme TpeOoBaHMS

I'OCT 12.1.005-88 Cuctema cranmaproB Oe3omacHocTH Tpyda. OOmme
CaHUTAPHO-TMIMEHUYECKUE TPeOOBaHUS K BO3AYXY padoyeii 30Hbl

I'OCT 12.1.007-76  Cucrema cTannapros Oe30macHOCTH Tpyda Bpenusie
BemiectBa. Knaccudukauus u obuue TpedboBanus 6€30MacHOCTH

I'OCT 12.1.012-90 CwucremMa cTaHAapTOB O€30TMACHOCTH Tpyda. BubparmoHHas
6e3zomacHocTh. OO01HE TpeOoBaHMS

I'OCT 12.2.062-81 Cuctema crannaproB OezomacHoctd Tpyaa. OOopydoBaHHE
IPOM3BOACTBEHHOE. OrpakIeHNS 3alINTHHIC

I'OCT 12.4.021-75 Cucrema crasgaproB Oe3onmacHoctd TpyAa. CHCTEMBI
BEHTWIAIIMOHHBIE. O011e TpeOOBaHMS

I'OCT 17.2.1.04-77  Oxpana  npuponmsl.  Atmochepa. Hcrounuku u
METEOPOIOTHYECKHE (AaKTOPhl 3arPA3HEHHS, MPOMBIILIEHHBIE BHIOPOCHL. TEepMHHBI U
onpeaeneHus

I'OCT 17.2.4.06-90 Oxpana npupoisl. AtMochepa. MeTomsl ompeneneHus
CKOPOCTH W pacxoja Ta3oNbUIEBBIX IMOTOKOB, OTXOASAIIMX OT CTAlHOHAPHBIX
HCTOUHUKOB 3arps3HEHUs

I'OCT 17.2.4.07-90 Oxpana npupoabl. Atmochepa. MeToasl ONpeneneHus
JaBICHUS W TEMIICPATYpPhl TA30NBUICBEIX TTOTOKOB, OTXOISIMX OT CTAallHOHAPHBIX
HCTOUHUKOB 3arps3HEHHS

I'OCT 14202-69 Tpy6ompoBoast TPOMBILIIEHHBIX NpEeANpUATUH.
Omno3HaBaTenpHAsI OKpAcka, MpeayMPEKAAOIIIE 3HAKH U MAPKAPOBOUHBIE IUTKH

I'OCT 16504-81 Cucrema rocyaapcTBEHHBIX UCTIBITAHUH Npoaykumu. Mcneiranus
Y KOHTPOJIb Ka4ecTBa MPoayKuuu. OCHOBHBIE TEPMUHBI H ONPEICTICHUS

I'OCT 19431-84 DuHepretuka u snekTpudukanys. TepMUHBL U OIPEAETIECHUSL

T'OCT 21046-86 Hedrenpoaykrsl orpabotanHbie. OOmHe TEXHNUECKHE YCIOBUs

I'OCT 23120-78 JlecTHUIBI MapLIEBblE, IUIOMAAKH M OIPKIACHUSA CTANbHBIC.
TexHn4ecKkue yCIoBus

T'OCT 23170-78 YnakoBKa Jijist W3/eIuii MatHHOCTpoeHust. O0He TpeOoBaHus

T'OCT 25199-82 ObopyaoBaHue MENICYIaBITHBatoIIee. TepMUHBL H OTIPEIETCHASL

I'OCT 27625-88 bioku 3HEpreTMUECKHe Ui TEIUIOBBIX OIEKTPOCTAHLAMH.
TpeboBanus K HaIEKHOCTU, MAHEBPEHHOCTH M SKOHOMHYHOCTH

I'OCT P 50820-95 O6opynoBaHie ra3009UCTHOE M TBUTCYIaBuBaioniece. MeTost
OIIPEIEIICHNS 3aIbUIEHHOCTH Ta30MBUIEBEIX TOTOKOB
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I'OCT P 50831-95 VYcraHOBKHM KOTenbHBEIE. TemioMexaHn4eckoe 000pya0BaHHE.
O0mme TexHuYecKue TpeOOBaHUS

I'OCT P 51541-99 Dueprocdepexxenune. DuepreTnyeckas 3GhexTuBHOCTh, CocTan
nokazareseit. OOImue moIoXKeHus]

I'OCT P 53604-2009 Ouenka coorercTBus. CHCTeMa HAIMOHAIBHBIX CTAH/IAPTOB
B 00J1aCTH OLIEHKH COOTBETCTBHS

I'OCT P 54008-2010  Ouenka  coorBeTcTBUsi.  CxeMbl  JEKJIapPUPOBAHUS
COOTBETCTBHUS

I'OCT P 53603-2009 Ouenka cootBercTBus. CxeMbl cepTH(GUKAIMA MTPOIYKIHH B
Poccniickoit @enepannn

I'OCT P 54009-2010 Onenka cooTBeTCTBHS. [IpuMEHEHNE 3HAKOB, YKA3bIBAIOLIHMX
0 COOTBETCTBUHU

I'OCT P UCO/MOK 17050-1-2009  Ouenka  coorBercTBus.  JleKiaparius
MOCTABINMKA O COOTBETCTBUM. HacTh 1. O0mue TpeGoBaHus

I'OCT P UICO/M3K 17050-2-2009  OueHka  COOTBETCTBHSL. Hexmaparus
MOCTABIIUKA O COOTBETCTBUU. YacTs 2. [IoATBEprKnaromas TOKyMEHTaIHs

I'OCT P CO 2859-4-2006 Craructuueckue MeTompl. [Ipomenypsl BEIGOPOYHOTO
KOHTPONIS MO ainbTepHaTHBHOMY npm3Haky. UYactb 4. OIleHKa COOTBETCTBHSA
3a8BJICHHOMY YPOBHIO KadecTBa

CTO 70238424.27.100.036-2009 TemoBble ieKTpUyYecKue CTaHIUHA. CHCTEMBI
30/I0y/IaB/IUBAHNUSA, YOAICHUS M CKIQOUPOBAHUS 307161 M OUiaka. Oprasu3amys
OKCIUTyaTaluyy B TEXHUUECKOTo 00cykuBanus. Hopmbl u TpeboBaHust

CTO 70238424.27.010.001-2008 DnekTposHepreTuka. TepMUHBL ¥ onpeeTIeHUS

IIpumeuanue — Ilpu nome3osanun HactosmuM CTO 1enecooOpasHO MPOBEPHUTH AeiiCTBHE
CCBUIOYHBIX CTAHAAPTOB U KIACCHPUKATOPOB B MHHOPMALIHOHHOM CHCTEME OOLLEro IONb30BaHMs — HA
obpuranbHOM caliTe HaIMOHANbHOro oprana Poccuiickoit demepauuu MO CTAHAAPTH3ALMHM B CETH
HHTepHer unM IO €XErogHO H3JaBaeMoMy UHGOPMAIMOHHOMY ykasatemo "HanpmoHanbHble
CTaHmapThl", KOTOpBIH ONMyONMKOBAaH 1O COCTOSHHIO Ha 1 sHBapsd TeKyLiero roga, 4 Mo
COOTBETCTBYIOIMM €XKEMECSYHO H3aBaeMbIM HMHGOPMALMOHHBIM yKa3aTessM, ONnyOIMKOBaHHBIM B
TekymeM rogy. Eciii cChbUIOuHBIE JOKYMEHT 3aMeHeH (M3MeHEH), TO NPH MOJb30BAHHH HACTOSIIAM
CTO cnenyer pPyKOBOICTBOBATbCSI 3aMEHEHHBIM (M3MEHEHHBIM) NOKYMEHTOM. EcCiu CCBUIOYHBIM
JTOKYMEHT OTMEHEH 0e3 3aMeHBI, TO TOJIOXKEHHE, B KOTOPOM JaHa CChUIKA HAa HEro, NPHMCHSeTCs B
4acTH, He 3aTPAruBAIOILIEH 3Ty CCBUIKY.

TepMuHBI U onpee/IeHus

B HacrosmeM cTaHZapTe NPUMEHEHBl TEPMHHBI U ONpPEACIICHUS IO
IoCTP1.12, TOCTPS51541, TOCT2.102, TOCT?27625, TOCTP 50831,

I'OCT 17.2.1.04, I'OCT 16504, I'OCT 25199, I'OCT 19431,
CTO 70238424.27.010.001-2008, a Takske cleayrOIne TEPMUHBI C COOTBETCTBYIOILIUMHI
OMPEAECIICHUSAMH.

cucTeMa yJajeHHsl 30Jbl nuiaka: CucremMa CBS3aHHBIX C TEXHOJOTHYECKHM
IPOIIECCOM YAAICHHUS 307l M IIIaKa YCTPOMCTBA M MEXAHM3MOB, IPETHA3HAYEHHBIX
UL BHYTPHUIIEXOBOTO cOopa 30Jibl, [UIakKa M TPAHCIOpTa WX B CWIOC WM Ha
30JI0LILTAK00TBA.

OTJIOKEHHE  30JI0LL1aKoBOe:  [IpoYyHOE  KPHUCTALIMYECKOE  O0Opa3OBaHUE,
COCTOSIIIEE MPEUMYIIECTBEHHO W3 MAJOPAaCTBOPHMBIX COSITMHEHUM KalblWs W/WIA U3
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CMECH TPAHCMOPTHPYEMBIX 30JIOINIAKOBEIX OTXOJOB, BHIIOJHAIOIICE B JAHHON CMECH
POJIb BSDKYILETO.

CHCTEMa 30/10yJIABJIHBAaHHS, YAAJdeHUs] M CKJIATAPOBAHMS 30JIbI M IIAKA:
COBOKYIIHOCTB 30JI0yIaBJIHBAIOLINX YCTAHOBOK, OOOPYIOBAaHMS W AaIlMapaTypel s
TPAHCIOPTUPOBAHMSA ¥ BBEITPY3KM 30NBl W IIIaKA, & TAKKe, COOPYKEHHH IUIs
CKJIaMPOBAHUA 3011l ¥ II1aka Ha TOC.

cHCTeMa yJaleHHsl 30JIbl cyxas (IHeBMo3osoyAasneHue): CucreMa yIaleHus
30JIbl M LIJIAKOB M3 MOAOB TONOK, H3-TIOJ Fa30X00B KOTJIA, U3 30JI0YJIOBUTENEH U X
TPaHCMOPTHPOBAHHE IO 30JIOMIIAKOIPOBOJAM HA 30JIOLUIAKOOTBAI 0€3 MPUMEHEHHS
BOJIBL.

JIeKTPoPUILTP: YCTPOHCTBO, B KOTOPOM OTAE/ICHHE B3BEMICHHBIX YaCTHI[ OT
rasa MpOMUCXOAUT TIOJ NeWCTBHEM DIICKTPUIECKAX CHII.

O6Go3HayeHHs B COKpAICHHS

B HacTosmieM cTaHAapTe MCHONB30BAaHBI  CIACAYIONIAE OOO3HAUCHUSA W
COKpALICHHS:

T3C — TEIUIOBAs! NECKTPHYIECCKAs CTAHIINS,

OIr'K — FEHEPUPYIOLIAA KOMIIAHH ONITOBOTO PBIHKA JIEKTPOHEPTHH;

TTK — TEPPUTOPHAILHAS TEHEPHPYIOIAsA KOMITaHUS,

C3y — CHUCTEMA 30JI0YJIABIMBAaHUSA, YNAJICHHA W CKIQJUPOBaHMs 30JibI U
nnaka Ha TOC;

ACY TII — aBroMaTu3upoBaHHAs CHCTEMA  YIPABJCHUS  TEXHOJIOTHYECKHM
IIPOLIECCOM;

i3y — THIPO30JI0Y NAJICHHE,
T.y.T. — TOHHA YCJIOBHOTO TOILIHBA;
20 — TEXHUKO-SKOHOMHUYECKOE 000CHOBAHUE CTPOUTEITBCTRA.

Oo01mue NoJ10sKeHusA

Craguu cozpanus C3VY:

3aJaHUE HA NPOCKTUPOBAHUE;

TEXHHKO-3KOHOMIYECKoe 000CHOBaHWE HHBECTHIIMOHHOTO MPOCKTA;

pazpaboTka MpoeKTa;

pa3pabotka paboueii JIOKYMEHTALUM,

M3TOTOBJICHHE W MOCTAaBKa 000PYI0BAHHS,

CTPOUTEIILHO-MOHTAXKHEIE PaOOTHL,

MyCKO-HAIAJOYHEIE PAOOTHL.

B pabotax no cozmanuto C3Y, Kak MpaBuiIo, yIaCTBYIOT:

SKCIUTyaTHPYIOIIAs OpraHu3amus (TPEANpUsSTHE), HE3aBUCHMO OT (OpMBI
cOOCTBEHHOCTH, BHITIONHAOMAS Gynkimu 3aka3uuka (fanee — 3aKa3uyuk), B MHTEpecax
KoTopoii co3maercs C3VY H OCYIIECTBISIIOMAs IPHEMKY U OILIATY BHINOJHEHHEIX paboT;

opranuzauus (MpeANpUATHE) — [T1aBHbIM MCHOJHUTEND JOTOBOPA HA BBHINOJHEHUE
pabor mo ycraHoBke C3Y M Hecymas MarepHaTbHYI0 OTBETCTBEHHOCTH 32
HeCOOMOICHIE rApaHTUPOBAHHBIX MTOKa3aTeNel (nanee — I eHepanbHbIA MOAPSIINK ),
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OpraHM3anvs, OCYIIECTBIAIOmas paboTel 1o co3panmto C3Y  (manmee -—
pa3paboTyuK), MPEeICTABNIAIOMAsT 3aKa3dHKy OTYCTHYK) HAYYHYI0 M TEXHHUYECKYHO
JIOKYMEHTAIINI0 COOTBETCBYIOMIMNX CTAMI (3TANOB) €€ CO3AHMS,

OpraHu3auy (IPEIIPUSATI), OCYILECTBIIOMIE TOCTaBKy 00opynoBanus C3V 1o
3aKa3y paspadoTdika Wi 3aka3dWka W TapaHTHPYIOIIME KAYECTBO MOCTABIAEMOTO
o0opyaoBanus (anee —[TOCTABLINK(H)),

opraHMzauuu (OpeImpusiTusi), M3rotaBnuBarome obopyzoanme C3Y B
COOTBETCTBHU C pa3pabOTaHHON NOKYMEHTAlIMeH MO 3aka3y IMOCTaBINMKa (maiee —
W3TOTOBUTEINE(N));

OpraHUranus-reHNpOCKTHPOBLIMK 0OBEKTa, HA KOTOPOM IUTAHHUPYETCS YCTAHOBKA
C3Y;

MIPOEKTHBIE OpraHU3alK pa3padaTHBAIONINE Pa3In4HbIE cOCTaBHBIE YacTi C3Y;

CTPOUTEINIBHBIE, MOHT@KHBIC, NyCKO-HANTAJOYHBIE W OPYIrHe OpPraHM3alyH
BBHIINOJIHSIOIINE CTPOUTENBHBIC, JJICKTPOTEXHUYECKUE, CAHUTAPHO-TEXHUYECKHE U
JPYTHE NOArOTOBUTENBHBIE PAOOTHI, CBI3aHHBIE C CO3AHAEM TAKHUX CHCTEM,

OcHoBanueM ans cospanus C3Y, SBIAOTCA yTBep)KACHHBIE OOOCHOBAHHS
HHBECTULIHN B CTPOUTEIIECTRO.

Ha ocHOBaHUH YTBEPKOECHHOIO TEXHMKO-3KOHOMHYECKOTO oOocHOoBaHus (T30)
CTPOHTENBCTBA Pa3padaThIBAIOT MPOEKTHBIE JOKYMEHTH cTpouTenbeTBa C3Y.

OCHOBHBIM JIOKYMEHTOM, PETYJIAPYIOIUM MIPAaBOBbIE U (PUHAHCOBBIC OTHOILECHMS,
B3aUMHBIE 0043aTENBCTBA U OTBETCTBEHHOCTh CTOPOH, YUacTBYIOIMX B co3gaHun C3VY,
SIBJISIETCS JOTOBOP.

HeoTneMiieMoli 4acTei0 J0roBOpa JOJDKHO OBITH pa3paboTaHHOE MO MOPYYEHHUIO
3aka3yuKa M yTBEPXKACHHOE 3aKa3uMKOM 3aJaHWe Ha TPOCKTHPOBAHWE (TEXHHYECKOE
3aflaHue), B KOTOPOM JO/DKHEL OBITh YKA3aHEL:

HaNMEHOBAHUE W MECTOPACTIONOKEHNE npoekTupyemoit C3V,

OCHOBAHHE JUTS BEITIOITHEHHS padoT;

BUA pador;

KOIIMYECTBO U HAUMEHOBAHKE CTaJui (3TaNoB) BHIOJHEHUS padoT;

TpeGOoBaHNs IO KOMNUECTBY BAPHAHTOB U TITyOWHE X MPOPadOTKH,

BHEIITHKE ¥ 0COOBIE YCIIOBUS,

OCHOBHBIC TCXHUKO-3KOHOMUYCCKHE MOKA3aTeIIN,

TpeGoBaHNs K KaUeCTBY M KOHKYPEHTOCTIOCOOHOCTH TIPOYKIHH,

TpeOoBaHus K 6€30IIaCHOCTH U TMTUEHE TPYAA;

TpeOOBaHMS K KOHCTPYKTHBHBIM (apXHMTEKTYPHO-CTPOMTEIBHEIM, OOBEMHO-
IUTAHHPOBOYHBIM ) PELIIEHUSIM;

TpeOOBaHUS K DOKOJOTHMYECKUM TapameTpaM oOoOpyaoBaHus H  pa3paboTke
MPUPOJOOXPAHHEIX MEP U MEPOTPHATHIA,

TpeGOBaHIUs K BBIOJHEHHUIO PadoT,

TpeOoBaHus (HAyYHOW, TPOCKTHOM, KOHCTPYKTOPCKOH, paboueit u mp.) K
OTYETHOM;

JipyrHe TpeGoBaHusL.

Bmecre ¢ 3agaHMeM Ha NMPOEKTUPOBAHME (TEXHMUYECKMM 3allaHHeM) 3aKa3dHK
JOIDKEH BBINATH TIPOSKTHON OpraHW3allii WCXOAHBIE JAHHBIC (MATEPHAIBI), B TOM
quce:
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000CHOBaHNE HHBECTHIMI CTPONTENBCTBA JAHHOTO 00BEKTA;

peuicHue MECTHOrO oOpraHa WCTOJTHUTEIIBHOM BJIACTU O TPEABAPUTECIIBHOM
COIJIACOBAHUM MECTA Pa3MELICHUU OOBEKTA,

aKT BBIOOPA 36MENILHOTO YYACTKa JUIs CTPOMTENLCTBA,

APXUTEKTYPHO-ILUIAHUPOBOYHOE 33/1aHNE,

TEXHHYECKHE YCIOBHS HA IIPUCOCIUHCHHE HPOEKTUPYEMOIOo OOBEKTa K
HMHXXCHEPHBIM CETAM M KOMMYHHUKALMSAM,

HUCXOOHBIC JAaHHBIC IIO 060py;[03aHm0, B TOM 4YHCIC, HWHAWBUAYAJIBEHOTO
H3TrOTOBJICHUA

JOKYMEHTHl (JJAHHEIE), MOJAyYEHHbIE OT MECTHOW aJMHHHCTPAlMM M OPraHoB
TOCYJapCTBCHHOI'0 Haa30pa, B TOM HYHCIIC XapaKTCPUCTHKA TPUPOJIHBIX yCJ'[OBI/Iﬁ n
COCTOSIHMS NPUPOAHOM OKPY>KAIOIIEH CPEMbl, AAHHBIE O CYIIECTBYIOLMIUX MCTOUHUKAX
3arpA3HEHNUs, CAHUTAPHO-3IIUAEMUOIOINYECKUE YCIOBUS B pAliOHE CTPOUTENLCTBA U
JIDYTHE CBEJCHHS B COOTBETCTBHU ¢ TPEOOBAHUAMU IIPUPOAOOXPAHHBIX OPTaHOB;

HMEIOIUECS MaTepUaIbl UH)KEHEPHBIX H3bICKAHUI U 0OCIECAOBAHHM, YEPTEKHU C
VKa3aHUEM Pa3MEPOB CYLICCTBYIOIMMX Ha YYacTKE CTPOUTENbCTBA 3HaHUH U
COOPY>KEHHH, MOA3EMHBIX M HA3¢MHBIX CETEH U KOMMYHUKALUIA;

IpYrHe MATephaabl, HOMEHK/IATypa KOTOpPbIX OrOBapuBalOT B [OTOBOpPE Ha
BBITNIOJTHCHUE MPOCKTHBIX pa60T.

CocTaB paszmenoB MPOESKTHOH JOKyMEHTAUUHM U TPeOOBaHMSA K UX COACPIKAHUIO
JIOJDKHEI COOTBETCTBOBATh NOCTaHOBICHUIO 1IpaButenscTBa Poceuiickoit denepauuun ot
16.02.2008 Ne 87 «O cocraBe pazaenoB MPOSKTHON JOKyMEHTalUWH U TpeOOBAaHUAX K UX
COACPIKAHUION.

IIpoexTHas mokyMmeHTamus paspabaTeiBacTCs MPEHMYLIECTBEHHO HA KOHKYPCHOM
OCHOBE, B TOM UHCIIE YePE3 TOPTH MOAPAAA.

TIpoexTupoBaHue, H3rOTOBJIIEHHE M MOHTOK oOopymoBaHus C3Y, HOJDKHBI
BBIMOJTHATECS CTICLMATH3UPOBAaHHBIMU OpraHU3alHsAMH, pacmnosararnMu
KBIU(UIMPOBAHHBIMEA CHEHMAINCTAMH C ONBITOM paboTbl B 3TOM oOnmact u
TCXHUYCCKUMH CPEACTBAMH, H606XO£[I/IMBIMI/I JUTA KQYCCTBCHHOT'O BBITTOJTHCHASA pa60T.

TIpoext C3Y M TEXHHYECKHE YCIOBHS HAa HEE MOJDKHBI OBITH COITIACOBAHBL C
3aKa3uuKoM.

Ilopsnox pa3paGoTKH, COrJIACOBAaHMS, YTBEPXKIACHMS M COCTaB TPOCKTHOM
nokyMmeHTauun C3Y JOMKEeH COOTBETCTBOBATH TEXHUUECKOMY 3aJ[aHHIO.

H3meHeHnEe IMpoeKTa JOKHO OBITh COINIACOBAHO C  OpraHu3aundeil —
pazpaboTuukoM mpoekta, a mis C3VY, nproOpeTacMbIX 3a TpaHHIEH, a Takke MpH
OTCYTCTBUH OpraHU3aluK-pa3paboTUHKa — CHEIUATM3HPOBAHHON OpraHu3anueit

Obopynoeanne C3VY, mpuoOperaeMoe 3a pyOekoM, HODKHO COOTBETCTBOBATH
TpeOOBaHKIM IPOMBIILICHHON 6€30IaCHOCTH, MPHHATHIM B Poccniickoii demepariui.

TTocTaBImMK HECeT OTBETCTBEHHOCTh 3a HATCHTHYKO UMCTOTY paspabarbiBaeMoii
C3Vy.

C3V npu U3roTOBICHAM H IIOCTABKE MOBEPratOTCs KOHTPOMIO 3aKa3uuKa.

KonTposs C3Y BHIIOTHSIOT:

OpH IpUeMKe 00OpYIOBAaHMS Ha CTAiMH BBHITPY3KH W3 TPAHCIIOPTHBIX CPEICTB
(UEMOCTHOCTh YIAKOBKH M CaMUX M3/eNHit OIPEAEISAIOT BU3YAIBHO);

JI0 Hauajaa MOHTaXa,
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IIOC/IE OKOHYAHUS MOHTaKA.

Kourpone C3VY [0MKEH BBINOMHATHCS B COOTBETCTBHM C TpeOOBaHUAMHU
TEXHUYECKNX YCIOBUII Ha IOCTAaBKY, 3aBOJACKMX WHCTPYKIHN IO 3KCILTyaTaLMH,
UHCTPYKUMI 1O MOHT@XY, X pa3palOTaHHONW MECTHOM HMHCTPYKLHEH MO BXOTHOMY
KOHTPOJIIO, YYHTBHIBAIOWIEH KOHKDETHBIE YCIOBHS M OCOOCHHOCTH IOCTABIISEMBIX
CHCTEM.

MecTHas HHCTPYKLHS YTBEPAKAACTCS PYKOBOAUTENEM HPEANPHATHSL, BBOAUTCSH B
ACHCTBUE MNpPUKA30M MO MPEANPUATHIO, AODKHA OBITE BHECEHA B IIEPEUICHB
JEHCTBYOIMX HA IPEANPHUITAN JOKYMEHTOB U MEPE] ITOCTABKOM Kaxaoil HoBoit C3Y,
NPOCMATPUBAThCA M JOMONHATHCSA IO MEPE BHIXOJA HOBBIX HOPMATHBHBEIX U
PYKOBOASIIUX TOKYMEHTOB.

JU1s 37EKTPOTEXHUYECKOIO 000PYAOBAHKS OCHOBHBIM BHJIOM BXOJHOI'O KOHTPOJIS
SBJAIOTCA IPHEMO-CAATOYHBIE HCIBLITAHAS BHOBB BBOAUMOIO B OKCILTyaTAIHIO
SMEKTPOTEXHUUECKOTO 000PYIOBAHMS.

Tunsl 1 cocras C3Y

C3VY, mo peanuzyeMblM B HHX cHoco0aM U3BIECUCHHS UM 0O0E3BPEKUBAHUS
3ArPS3HAIONMX BELIECTB (IPUHLUIY ACHCTBUS) MOAPA3ACILIOTCA HA CIEIYHONHE
OCHOBHBIE THIIBI C3Y:

OCHAIIICHHBIE CYXHMH MEXaHMUECKHMM IIBUICYJIOBHTENAMHU (TpaBUTAIlOHHEIE,
HHEPLUOHHEIE, IEHTPOOESIKHBIE, POTALIIOHHBIE);

OCHALLEHHbIC MOKPbIMU 30J0YJIABIMBAIOIIMMY YCTaHOBKaMH (OPOCUTENBHEIC,
yaapHsle, 6apOoTaKHbIE, TypOyIeHTHHIE, HEHTPOOSKHBIE, HHIKEKIIHOHHBIE,

OCHAIIIEHHBIE 30JI0YJIOBUTENSAMH (QUIBTPYIOMIET0 TWNa (PyKaBHBIE, KapMaHHBIE,
HATPOHHEIE, CIIOEBBIE, 36PHUCTHIC, BOJIOKHUCTHIC U T.11.);

OCHAIIEHHBIE 3TEKTPOPHIBTpaMu.

C3Y, Kak mpaBuiio, COCTOUT U3:

OJIHOTO M/TM HECKOJIBKHMX PACHOJIOKCHHBIX MOCIIEA0BATEIFHO WM TAPANIEIEHO
OJHOTUIHBIX WX PA3HOTUIHBIX 30JI0YJIOBUTEICIH;

BCIIOMOTaTeNbFHOE 000PYIOBaHHE!

a) HACOCH JUTS MO/[aYM OPOIHATOIIUX KXHUAKOCTEH;

6) nycKoperyIMpyrollas | 3anopHas apMaTypa;

B) TEXHUYCCKHE ycTpoifcTBa THAPO- " TTHEBMO30JTOY TATCHUS,
npeIHa3HaYCHHbIE U cO0pa U TPAHCTIOPTHPOBAHUS YJIOBJICHHBIX BEIIECTB;

I) CpeicTBa aBTOMATHKH,

J) mpodee 060pyAOBaHKE, HEOOXOAUMOE JUIsl 00ecneYeH sl HAEXKHON paboTHI
YCTaHOBOK;

KOHTPOJIbHBIE M HM3MEPHTENbHBIE NPUOOPHI, YCTPOWCTBA W NPUCHOCOONCHUS,
OpeIHa3HaYeHHBIC U4 OCYINCCTBICHWS  KOHTPONS  paboTHl  000OpYXOBaHHS
ra3004HCTHBIX YCTAHOBOK IPU OKCIUIyaTalMd M IIPOBEACHUS TEXHUYECKOTO
00cmyXHUBaHHs U PEMOHTA,

CHJIOCHI,

30JI0LLTAKOOTBAJIBL.

CocraB mocraBisieMoro obopynoBanus C3Y onpeaensercs TEXHUYECKAMHU
YCIOBUAMHU HA OCTABKY.

OcHOBHBIE MPOeKTHBIE rpaHunbl C3Y (BKII0YAsk YKa3aHHOE HIKE 000PYAOBAHHUE ).
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10 IBIMOBBIM ra3aM — OT KOTJIa O BXOAHOTO marpyoOka JpIMOCOCa;

II0 307I€ — OT OYHKEPOB 30JIOYJIOBUTENEH O CHITOCOB HITH IO 30JIOIIIAKOOTBANIA.

TIO IIITAKy — OT KOTJIa O CHJIOCOB MITH JI0 30JIONUIAKOOTBANA.

CTBIKOBKA IPOCKTHBIX IPAHUI] YTOUHSAETCS B IPOLIECCE NPOCKTUPOBAHUSL.

ITpu pazpabotke C3Y clienyeT mpeaycMarpiBarh:

yUueT PUINKO-XUMHUUYECKUX, MEXAaHUUECKUX M HIEKTPOYU3MIECKUX CBOMCTB 30J1bI-
VHOCA H [ITaKa, a Takke (HaKTOpOB, BIHUAIOMINX HA HUX;

ocHaterue TOC cooTBETCTBYIOMIEH aHATMTHUYECKOH anmaparypoii, paboTtatomeit
B 3KCIpECC-peskuMe, I o0eclieueHHs OpraHu3alul ONTAMATEHBIX PEKUMOB PabOTHI
BCETO 000PYIOBAHHS CUCTEMBI,

PabOTEI IO TOBHIMICHUIO TOBAPHEIX KAYECTB 30JTBI-YHOCA.

TpeOoBaHus 0e30NMaCHOCTH

YPpOBEHb OCBEMIEHHOCTH IIPH NPOEKTUPOBAHWY OCBEINCHWS MOMEHICHUH BHOBB
CTPOSIIUXCS U PEKOHCTPYHPYEMEIX 3/IaHUM U COOPY)KEHHi JOIDKEH COOTBETCTBOBATH
mpasmwiam CHull 23-05-95 [1].

Jnd ocBemeHMs NOMEIIEHHH, B KOTOPHE HE HCKIIOYEHO IPOHUKHOBCHHE
TOPIOYETO Tra3a, INapoB  B3PBIBOONACHBIX  BELIECTB, JOJDKHA  HPHUMEHATHCS
B3PBIBO3AIMUIICHHAS OCBETUTENbHAS apMaTypa.

B TpOU3BOACTBEHHBIX IIOMEIIEHUSX MAODKHBI OBITh BHIIOJMHEHBI aBapuifHOE
OCBEIICHUE U CETh OCBEILECHNUS Ha 12 B.

YpoBeHp myMa Ha pabouix MecTax He JODKEH MPEeBHINATh JOMYCTAMBIX
3HAuCHUIA, ykazanueix B CH 2.2.4/2.1.8.562-96 [2].

Jonyctumble HopMbl BHOpaumu Ha paboumx Mecrax (0T 00OpyIdoBaHUS,
CO3/JAIOIIET0 BUOPALMIO) HE AOJKHBI IIPEBHINIAT 3HAUCHUM, YKA3aHHBIX B CAHUTapHBIX
Hopmax CH 2.2.4/2.1.8.566-96 [3].

CucreMbl BEHTHISLAHN, KOHANIMOHMPOBAHUS BO3/IyXa U BO3AYIIHOTO OTOTUICHUS
nomxabl cootBeTcTBOBaTh ['OCT 12.4.021 u obecneunBark 3aiaHHBINH BO3IYyX00OMEH,
COOTBETCTBYIOLMH TpeOOBAHUSAM CAHUTAPHBIX HOPM.

Bo3zayx paboueil 30HBI MPOM3BOACTBEHHBIX MOMETNEHUI MpPEANPUATHIT HOTKEH
coorsercrBoBars I OCT 12.1.005.

B opraHu3zanusx, Ha NPEINpUSTUSIX JOJDKHA TPOBOAMTHCS aTTecTalus padoumx
MECT 110 YCIIOBHSIM Tpy.a.

B NpOM3BOACTBEHHBIX MOMELIEHHUSX AODKHEI OBITh YCTAHOBIIEHBI 3aKPBIBAIOIIACCS
METATUYECKIE SIIUKK € OTACJICHWSIMH IS YHCTOTO M TPSA3HOTO OOTHPOYHOTO
Marepuana. I psa3ublit 00TUPOUHEL MaTepyal U3 SIUKOB CleoyeT yOupaTh eKeJHEBHO.

TpeboBanus 1mo obecHedYeHUIO MHOXKAPHOM Oe30macHOCTH Ha TPEIPUSATHSX
JOJDKHBI  COOTBETCTBOBaTh denepanbHeiM 3akoHaM oT 21.12.1994 Ne 69-d3 «O
noxxapHoi Oezomacaocti» U oT 22.07.2008 Ne 123-D3 «TeXHUYECKHi perjaMeHT O
TpeOOBaHUAX MOXAPHOM Ge30omacHOCTH», a Takke IloctaHoeneHHi0 ITpaBHTEIBCTBA
Poccniickoit  ®eneparmm ot 25.03.2012 Ne 390 «OO0 yrBepxkaenum Ilpapmn
IIPOTUBONOXKAPHOTO peskuMa B Poccuiickoit @eneparuy u [TOCT 12.1.004.

Ha Tepputopur W B TIOMEIUCHHUSX JOJDKHEI OBITH HEOOXOAMMBIE CpPEICTBA
TIOKAPOTYIICHHS COTJIACHO TTPABHIIAM TTOKApHO# Ge30macHoCTH DeepaibHbIX 3aKOHOB
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or 21.12.1994 Ne 69-03 «O noxapHoil GezonacHocT» U oT 22.07.2008 Ne 123-03
«TexHuueckuif periaMeHT O TPeOOBAHWAX TOXKAPHOW OE€30MacHOCTHY», a TakkKe
IMocranoenenus IIpaBurenscTBa Poccmiickoit @enepamuu ot 25.03.2012 Ne 390 «O0
yrBepxkaeHUH [IpaBun mpoTuBonoKapHoro pexxumMa B Pocceniickoii denepanumy.

Bce ropsune yacta 00opyaoBaHus, TpyOONpoBOABI, 6aku U APYrHe IEMEHTH (C
temmeparypoit 6onee 45°C), NPUKOCHOBEHHE K KOTOPHIM MOJKET BBI3BATh OXKOTH,
AOJDKHBI UMCTH TCIUIOBYIO H3OJIAIHIO. TeMnepaTypa Ha TTOBCPXHOCTH H3OJIALHUU TIPH
TEMIIEpAType OKpysKaroiero Bozayxa 25 °C He moipkHa ObiTh Bhilie 45 °C. Okpacka,
VCIOBHEIE 00O3HAueHuWs, pasMepbl OYKB W pPACTONOKEHHE HAAMUCEH JOJDKHBI
COOTBETCTBOBATE IIPaBUIaM yCTpoiicTBa 1 O6€30MacHOi dKcmayarauuu TpyOonpoOBOJIOB
mapa u ropsueid Bogsl W craHaapty ['OCT 14202 Ha onmo3HaBaTENBbHYKO OKPAaCKy,
MIPEAYTIPEXAIONINE 3HAKA U MAPKHPOBOYHBIE IHTKH.

Bee ropsume yyacTkM TOBEpxHOCTed oOopymoBaHus W TpyOOmpoBoJOB (C
TeMmeparypoit 6omee 45°C), HAXOMAIIMECS B 30HE BO3MOXKHOTO TIOTIQ/IAHWS HA HUX
JIETKOBOCILIAMEHSIOIINXCS, TOPIOYMX, B3PHIBOOMACHBIX WM BPEAHBIX BEILIECTB,
JOJDKHBI OBITH TIOKPHITHI METAUTAYECKON OOIMMBKON IS TIPEAOXPAHEHUS TEIIOBOM
H30JLUMHK OT NPOIMUThIBAHWUA 3STUMH BCIICCTBAMH.

TpyOompoBoasl arpecCUBHEIX, JIETKOBOCTIJIAMEHAIOIINXCS, TOPIOYHX,
B3DBIBOONACHBIX WK BPEIHBIX BEIIECTB JOMKHBI OBITH I'€pPMETHMYHBIMU. B Mecrax
BO3MOXKHBIX YT€4eK (KpaHBI, BEHTWIH, (JIaHUEBBE COCAMHEHWS) AO/DKHBI OBITh
YCTAHOBIICHBI 3AIUUTHBIE KOXYXH, a TIPH HEOOXOAUMOCTH — CTIELHATbHEIE YCTPOICTBA
CO CJIMBOM U3 HUX IIPOJYKTOB YTe€UEK B 6€30MacHOE MECTO.

OneMeHTEl 000PYIOBaHUS, apMaTypa M NPHOOPHI, TPEOYIONHE MEPHOTTIECKOTO
0CMOTpa, HEOOXOIMMO PacIofiaraTh B MECTAX, YAOOHBIX JIst 00CITY KABAHHUSL.

OneMeHTEl 000PYIOBaHHS, PACTONIOMKEHHBIE Ha BBHICOTE Ooyiee 1,5 M OT ypoBHS
nona (pabouedt miomankm), caeayeT OOCIYyKHBaTh CO CTAHOHAPHBIX IUIOIIAJOK C
OIrpaKACHUAMHU U JICCTHULIAMU.

.]TCCTHI/IL[BI U TUIOIAaAKH AOJIKHBI OBITH Orpa’xacHbl NEpUIaMU BBICOTOI HE
MeHee 1,0 M ¢ OOpPTOBBIM 3JIEMEHTOM IO HH3y MEpPUI BBICOTOH HE MEHEE
0,14 m B coorBerctBuu ¢ TpeboBanusmu ['OCT 23120. PaccTosiHHE OT YPOBHS
TIOIIAIKH IO BEPXHETO MEPEKPHITHS IOJDKHO OBITH HE MEHEE 2 M.

3aBMKKM ¥ BEHTWIH, JUIS OTKPHIBAHMUS KOTOPHIX TPeOYIOTCS GONBIINE yCHIHS,
JOJIDKHbI OLITH CHAOKEHEI 06BOLLHblMl/l JIMHUAMH n MCXaHUYCCKUMHU WU
QJICKTPUYCCKUMH MTPUBOJAMH.

Bcee myckoBbIe YCTPOHCTBA U apMarypa JOJDKHBI ObITh MPOHYMEPOBAHBL, H UMEThH
HAANHACU B COOTBETCTBHM C TEXHOIOIMYECKOM cxeMoil. Ha mrypBanmax 3aiBiokex,
BEHTHJIEH U IIMOEPOB JOHKHO OBITh YKA3aHO HanpapieHHe BPANICHAS P OTKPHIBAHUU
WITH 3aKPBIBAHUH HX.

JBmwxKymuecs 4acTH MPOU3BOJCTBEHHOIO 0OOpYNOBaHWS, K KOTOPHIM BO3MOKEH
JocTyn paloTaloIMmuX, MODKHBI HMMETh MEXAHWYECKME 3allUTHBIE OrPaKIACHUSA,
cootBercTByromue TpedoBanmsim 'OCT 12.2.062.

3amuTHbIE OrpaXkaeHHs HODKHBI ObITh OTKHIAHBIEC (HAa TETIIX, MApHUPaX) WK
CbEMHBIE, W3TOTOBJICHHBIE W3 OTACIBHBIX cekuumil. Jlns ynobcrBa oOCmy>KUBaHUS
3alAIECHHBIX yacTeii MAaIlMH W MCEXAaHU3MOB B Orpa@axaCHUsAX JOJIKHBI OBITH
MPEYCMOTPEHBI ABEPIIBI M KPBILLKH.
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OrpakaeHus, IBEPLbl U KPHIIIKH JODKHBI OBITh CHA0KEHBI MTPUCTIOCOONEHUAMHA
JJIs HAJEKHOTO YIAEepXKaHUS MX B 3aKphIiToM (pabodeM) TONOKEHMH M B CIydae
HEoOXOAMMOCTH COJOKMPOBAHE! C ITIPUBOAOM MAlIMH M MEXAHM3MOB U WX
OTKJIFOUEHUS IPU CHATUY (OTKPBITHH) OTPAXKICHHUS.

3anpemraeTcst H3TOTaBIMBATH OTPKACHUS U3 MPYTKOB W MONOC, HABAPEHHEIX Ha
KapKac MallliH U MEXaHU3MOB.

Koxyxn mnomymMy($Tr mOWKHEI OBITH BBIIOJHEHBI TakuM 00pa3oM, dYToOHI
HE3aKphITas 4acTh BPaIaOIIETOCs Bajla ¢ KaKAoH cTOpOHBI Oblia He Oonee 10 MM.

Cucrema yopaBineHUs JODKHA UMETh OJOKMPOBKM, CUTHAMM3ALMIO U
TEXHOJIOTHYECKOE OTKITIOUCHHE.

Ha mpUKpeTIeHHBIX K CHCTEME YITpaBJIeHNs TabMMJKaX MODKHA OBITH HaHECCHA
MAapKHpOBKa, COZIepIKaIIast:

HOMUHAJIbHOE HANPsDKCHUE MUTAOLIEH CeTH,

HOMUHAITBHYIO 9aCTOTY CETH.

CoequHuTeNnbHBIE TPOBOAA U KaOenu, JOMYCKaIOLIUe HEOJHO3HAYHOE BKITFOUCHHE,
JOJDKHBI WMETh MAapKHPOBKY KpacKoM, WACHTHYHYIO C MAapKHPOBKOW 3&KHMOB, K
KOTOPBIM OHU JOJDKHEI OBITH MIPHCOETMHEHEL

CurHanbHble YCTPOMCTBA, MPEAYNPEKAAIOLIME 00 OMNACHOCTH, NOIKHBEI OBITh
BEITIOJIHEHB! W PACTIONIOKEHE! TaK, YTOOBI MX CHTHAIBI OBITH XOPOILIO PasIMUUMBLl H
CIBIITHBL B TIPOM3BOJCTBCHHON 0OCTaHOBKE BCEMHM JIMIAMH, KOTOPBIM YTPOXKAET
OIIACHOCTE.

YacTr IpOM3BOACTBEHHOTO 000PYAOBAHHS, TIPESACTABIISIONINAE OMACHOCTD, IOJKHBI
OBITh OKpAIICHB B CHUTHAIBHBIE I[BeTa M OOO3HAYCHBI COOTBETCTBYIOIIMM 3HAKOM
6€30IacCHOCTH B COOTBETCTBHY C ACHCTBYIONIMMHA CTAaHIAPTAMH.

TexHuuyeckue TpedoBaHUSA

O6urue

C3VY, B ycloBHAX COBMECTHOW pabOTBI B €IMHOM TEXHOJIOTHYECKOH CXEME C
KOTJIOM, HOMDKHBI 0OECTIeUNBaTh CHIDKEHHE YHEPro- M MaTepHano3aTpar, MOBHIIICHUE
Hajfe SKHOCTH paboThl BCEH CHCTEMBI, HE JOMyCKAlOUIeH JHEPreTHUECKUX |
TAAPOra3oAUHAMUYECKUX AUCOATAHCOB.

C3Y nomxHbI OBITH PACCUMTAHBI HA PEKUM PaboThl €3 MOCTOAHHOTO MPHUCY TCTBHS
00CITy>KHBAIOLIETO NEpCOoHANIA.

O6opynoBaHHe [IOIDKHO TPOCKTHPOBATECA M MOCTABIATECS MAKCHMAJBHO
BO3MOXKHBIMH TIOCTaBOYHBIMU OJIOKAMU U JONYCKAaTh MOHT@K STUMM OJIOKaMU WU
JOYKPYIIHEHHE HA MOHTAXHOH IUIOLIAJKE.

Koncrpykuua C3Y u ero sHeprernyeckoe 000pyaoBaHHe AODKHO 00ECIeunBaTh
NPOBENCHHE pEMOHTa B Haubojee KOpPOTKHME cpoku. Jlng  oGciyskuBaHUS
MPENYCMOTPETD IUIOMIAKY M JIECTHULIBL

Koncrpykuus C3Y pomkHa obecreunBaTh BO3MOKHOCTE TEXHUUECKOTO OCMOTpA
OpU KPaTKOBPEMEHHOM OCTaHOBE.

JloJbKHBL  [IpEyCMaTpUBAThCS OCMOTP M OYHCTKA OT OTIOXKEHHH B
30JI0yJIaBIIUBAIOLIECH YCTAaHOBKE MPU OCTAHOBE KOTJIA Ha CPOK OoJiee 3 CyTOK
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JIOJDKHO TIPENyCMaTpHBaThC IPOBEJCHHE MCIBITAHHN [0 3KCOPECC-METOAY
30JI0y1aBIUBAIOIINX YCTAaHOBOK HE peke | pasa B rol B IENAX TPOBEPKH HX
SKCIUTYaTalMOHHOI 3 (heKTUBHOCTH.

HcnbiTanus 30J10y1aBIHBAOMINX YCTAHOBOK IIPH BBOJE MX B 3KCIDTyaTaldio W3
MOHTaXa, IOC/Ie KANHTAIBPHOTO pPEMOHTa WIW pPEKOHCTPYKLMH OPOM3BOIWTH
CTeNNaTH3UPOBAHHBIMH OPTaHH3aLHSIMH.

Jinsd mpoBedEHUS HCOBITAHHH 30JI0yNABIMBAIOIIME YCTAHOBKH IOJDKHBEI MMETh
W3MEPHUTENBHBIE YYaCTKU Ha rasoxopax, cormacHo ['OCT 17.2.4.06, TOCT 17.2.4.07,
T'OCT P 50820, u OwiTe 0OCOpyHOBaHBl INTYIIEPAMH, JIIOYKAMH M JAPYTUMH
HpI/ICHOCO6J'[eHI/IHMI/I, a TaKXKE CTalMOHAPHBIMHU IUIOINAJAKAMH C OCBCHICHHEM IS
o6cmy>KUBaHUS MICTIONMB3YEMBIX IIPH MCIBITAHHUSX TPAOOPOB.

Ilpu cosmanuy CHCTEM 30IIONLIAKOYNAIEHHS W 30JI0NUIAKOOTBATOB JAOJKHO ObITh
OpeayCMOTPEHO:

CBOEBPEMEHHOE, OecnepeOoiiHOE W DKOHOMHYHOE YIATEHHE U CKIAJUPOBAHHE
30/BI U IIUTAKa B 30JIOILIAKOOTBANBI, HA CKIIAJbl CYXO# 30JIBI, a TaKOKe OTIPy3Ka HX
MOTPEOUTENAM;

HaJIE)KHOCTHh 000PY/IOBAHMS, YCTPOKCTB M COOPYXKEHUI BHYTPEHHETO M BHEIIHETO
30JI0ITAKOY AAJICHHS,

palMOHAIEHOE WCTIONB30BaHAE pabodeii eMKOCTH 30JI0LLTAKOOTBAJIOB H CKJIANOB
CyXOH 30IIBL

IIPEOAOTBPALLCHUC 3arpA3HCHUA 30104 M CTOYHBIMHU BOAaMH BO3AYLIHOTO H
BOJHOTO 6acceifHOB, a TaKkKe OKPYKAIOIIei TepPUTOPHH.

Ilpy co3gaHMM CHCTEM IHEBMO- M THIPO30IOYAAJICHHS OODKHO  OBITh
IPEeTyCMOTPEHO:

OITUMAJIBbHEIE PACXO/EI BOABI, BO3AYyXa U SIEKTPOSHEPTHM,

MHHHMAIBHBIH H3HOC 30/I0ILTAKOI POBOIOB,

MEPOIIPUATHS, UCKIIOUAIOIME 3aMOPAKWBAHMS BHEIIHUX IYJIBIONPOBOIOB H
BOJOBOJOB, 3aWICHHS 30J0CMBIBHBEIX AaNIapaToB, KaHAJIOB M MYJIbIIONPHEMHBIX
O6yHKepoB, 00pa3oBaHMsI OTIOKECHHE 30JEI B OYHKepax, TedKaX M 30JOMPOBOAAX
TIHEBMO30JI0Y AAJICHHSI.

B cHcTeMaX MHEBMO3OJIOYAANCHHMS [OODKHA ObITh NPEAYCMOTPEHA OYHCTKA
CKAaTOro BO3AyXa OT MAacia, BIard ¥ IbUIH, a Taloke MPEIOTBPAINCHO MOMaJaHAE BIard
B 30JI0TIPOBOIBI, IPOMEXKYTOTHBIE OYHKEPA B EMKOCTH CKJIA/I0B 30J1EL

Ji1g MIKBHAALUY NEPEHACHIIEHNS BOIbI TPYAHOPACTBOPUMBIMU COCAUHEHUAMUA U
OCOKICHUA B3BCHICHHBIX TBEPABIX HacTul (OCBCTJTCHI/IH) JOJDKHBI OBITH
IpeTyCMOTPEHBI HE00X0IUMBIE INTOMAIb U IITyOHHA OTCTOHOTO OacceitHa.

Ilpy co3maHWM CcHCTEM THMAPO- K IHEBMO3OJOYJANCHHS JOJDKHBI OBITh
MIPEAYCMOTPEHEI YCTPOMCTBA A5 OTIEPATUBHOTO MEPEKITFOUEHUS 000PYI0BaAHHS.

Ilpu  co3gaHuu  OOOPOTHBIX  (3AMKHYTBIX)  TUAPABIMYECKHX  CHCTEM
30/I0UIAKOY JATIECHUS B OECCTOUHOM PEKMME MPETYCMOTPETE:

noJJepkaHue OanaHca BOJIBI B CPEHEM 3a TOJL,

IIPEUMYIIECTBEHHOE MCIOIb30BAHHE OCBETJICHHON BOJBI B TEXHUYECKHX LIEIAX M
HaIpaBIICHIE 00Pa3yOIIIKCsS CTOKOB B CHCTEMY THapo3onoyaaneHus (I'3Y).
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COpoc OCBETJICHHOI BOABL U3 30JIOLIJIAKOOTBAJIOB B PEKH U NIPUPOJHBIC BOAOEMbI
MPOU3BOAUTD HCKITIOUUTEIBEHO 1o COTJIACOBAHHIO € PETHOHATEHBIMEI
MPAPOIOOXPAHHBIMH OPTaHAMH.

COpochl TIOCTOPOHHMX BOA B 000pOTHYX cucTeMy 13V pmomyckarorcs mpu
YCIIOBUH, 49TO OOIIee KONMYECTBO N00ABIIEMOM BOABI HE NMPEBHICUT (JAKTHUECKHE €€
TOTEPH W3 CHCTEMBI B TEYEHUE KalIEHJAPHOTO roJIa.

B kauecTBe m00aBOYHON BOOBI JIOJDKHBI OBITH MCTONB30BAaHBEI Hambojee
3arpsA3HCHHBIC NPOMBIIUICHHBIE CTOKM C HAIpPaBICHWEM HX B  YCTPOIMCTBA,
MepeKaYNBAIOIIHE MYIbITY.

Ilpn HexBaTKe OCBETICHHON BOABI MOANUTKAa OOOpOTHON cucremMsl [3Y
TEXHHYECKOM BOJIOM JIOMyCKAeTcss TMyTeM [MEpeBOJa HAa TEXHHYECKYIO BOIY
H30JIMPOBAHHOM IPyNIIBL HACOCOB.

CMellleHre B Hacocax W TPYOOTPOBOJAX TEXHHYECCKONW WM OCBETIICHHOW BOJIBI
3anpeTuTh, 34 MCKIKOYCHUEM CHCTEM C HEHTpaJIbHOM WIM KHCIIOH peakuueit
OCBETJICHHOH BOJIBI.

ITpm BEIOOpPE cXEeM H 000pYAOBaHHA JJIsl GECCTOUYHBIX CHCTEM 30JI0ILIAKOY JaTeHUs
TEIJIOBBIX JNIEKTPOCTAHLMI PYKOBOACTBOBATHCS MPHIOKEHUEM A.

B 1mmakoBbIX ~ BaHHAX ~ MEXaHM3MPOBAHHOH  CHCTEMBI  LIIAKOYJAJMECHHUS
MPENyCMOTPETh YPOBEHb M PACcXOJ BOMABI, OOECTICUMBAIONIMIT OCTHIBAHWE LITAKA M
MCKJITIOYAIOLIMIA TOACOC BO3AyXa B TONKY.

IIpeaycMOTpeTh  CHCTEMATUUYECKUI  KOHTPONb  COCTOSHHS  CMBIBHBIX —H
OOy IUTENBHBIX ComeN cucTeMbl [ 3Y U UX 3aMEHY MpH YBETWUYEHUH UX BHYTPEHHETO
mrametpa Gosnee gem Ha 10% 1Mo CpaBHEHHIO C PACYETHEIM.

ITpenycMOTpeTh  MEPUOJMYECKYHD  MPOBEPKY  HCMPABHOCTH  KOHTPOJBHO-
M3MEPUTENHFHEIX TIPUOOPOB, YCTPOMCTBA TEXHOJIOTHYECKMX 3aIlluT, OJIOKMPOBOK M
CUTHAIM3ALMY CUCTEM TMAPO- U MHEBMO30JI0Y aNEHHUS.

ITpeaycMOTpeTh OMOpOKHEHHE (TIpH HEOOXOJMMOCTH), MPOMEBIBKY BOIOM WM
IIPOAYBKY BO3AYyXOM BLIBOJMMBIE B PE3€pPB WM B PEMOHT TpPAKTBl THAPO- WIH
ITHEBMO30JIOY JAJICHHUSL.

Jing ompeneneHUs TPUINH 00pa3oBaHUs COJEBBIX OTJIOXKEHUM B TpyOOIpoBoaax
CHCTEM T'MIPO30J0YIaTIeHHS M YCTaHOBICHUS criocoba IpeaoTBpalieHus o0pa3oBaHus
WJIM YMEHBIIEHUS CKOPOCTH POCTA ATHX OTJIOXXEHUH PYKOBOJCTBOBATHCS MPIIOKEHHEM
b.

[IpenycMotperh cuctemaruueckuit (mo rpaduKy) KOHTpPOJNIL 3a M3HOCOM
30J10LUTAKOIIPOBOAOB. OuHcTKa TPyOOIPOBOAOB OT MUHEPATBLHBIX OTIOKEHHN JOJDKHA
ObITb  TpOM3BENEHA TMpW  TOBBIIECHMH  TWAPABINYECKOTO  CONPOTHUBIICHUS
TpyOonpoBoaoB Ha 20% (Npy HEM3MEHHOM PACXO/I€ BOIBL, MYJIbIIEL).

IIpu moBBIIEHHOM a0pa3WBHOM W3HOCE JJIEMEHTOB CHCTEM YAUICHHS U
CKJIAIMPOBAHKS  30J0LUIAKOB  (IyJIBIIONPOBOABL, 30JONPOBOABIL, COINIA M Ap.)
[IPeIyCMOTPETh MEPBI JUIS 3alUTHl 3THUX JJIEMEHTOB OT H3HOCA (IPUMEHEHHUE
KaMHEIUTBIX U3enuit, abpasuBOCTOMKIX METAJUIOB U T.1L.).

JInst KOHTPONS 32 3amoJHEHMEM 30JI0ILIAKOOTBAIOB 1 pa3 B rof MperyCMOTPETh
HUBEJIUPOBKY HOBEPXHOCTH PACIOJIOKEHHBIX BBIIIE YPOBHS BOBI 30JIONLIAKOBBIX
OTIIO’KEHHH U MPOMEPEI [ITyOWH OTCTOHHOTO TPy Aa 10 (PUKCHPOBAHHBIM CTBOPAM.
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IIpeaycMOTpETh BHINOJIHEHHE pa00T MO HApallMBaHHIO AaM0 W3 30JI0MLTAKOBOTO
Marepuana U MSTKUX FPYHTOB (CYTJIMHKOB, CyTIECEit) B TEIUTOE BPEMs roa.

IIpeaycMOTPETh TPAHCIOPT CHIMYYMX M MbUIALIMX 30JIOMITAKOBBIX MATEPHAIIOB B
CYyXMX CHCTEMax 30JI0yJalcHHs Ha 30JI0MUIAKOOTBATEI 3KOJIOTHUECKH UHCTHIM
crocoooM.

IIpeaycMOTPETh COCTABICHUE €KETOAHBIX NJIAHOB MEPONPUATHH O 0OECTICUEHHIO
HAJE)KHO! padOThl CUCTEMBbI yJaleHHs W CKJIQJMPOBAHHMS 30JHI W NUIaka. B mmaHbr
JOKHBI  OBITh  BKIIIOYEHBI: TpaduKd OCMOTPOB W PEMOHTAa O0OpYHOBAHHS,
MYJIBIONPOBOAOB OCBETIEHHOM BOMBI, rpadMK HapamBaHus J1am0, OYMCTKU
pr601’lp0B0ﬂ,OB oT OTJ'lO)I(eHl/Iﬁ, MCPOMPUATHA TI0 MNPCAOTBPAICHUIO TBUICHWS,
PEKYIbTUBALIUA OTpa60TaHHHX 30JIOUTAKOOTBAJIOB U AP.

Ha rpanmunax 305001ako0TBaJIOB, 0AacCEiHOB M KaHAJOB OCBETJICHHON BOJBI, a
TAKke Ha J0porax, B 30HE pACTOJIOKEHHUS BHEIUHEH CHCTEMBI 30JI0YIaJICHUS
IPEeyCMOTPETh YCTAHOBKY IPEAYNPEKIAIOIINX U 3alPeLIAIOIIMX 3HAKOB.

[IpeaycMOTpeTh OTMETKY peifkaMi (pemnepami) MpeaesbHO AOMYCTUMOTO YPOBHS
3aI0JHEHHS 30JIOLIIAKOOTBAJIOB.

Jnst OopeObl ¢ IBUIEHHEM 30JIOILIAKOOTBAJIOB CJEAyeT IpelycMaTpuBarh
CMaulBaHUE HAMBITBIX TOBEPXHOCTEH (30JI0BBIX IUIDKEH) MyTeM paccpeaoTOUYEHHOrO
BBIMYCKa MYJBIBI MO BCEMY (DPOHTY OrpakAarommX AaM0 WM CMavyduBaHHUE TUIsKedt
Pa3OpLI3rUBaHUEM OCBETIICHHOH BOJBI, MO0 3aKPEIUICHUEM WX HOPOTHBOIPO3UIHBIM
COCTaBOM.

ITpn HEOOXOOMMOCTH ClieAyeT NpeAycMaTpUBaTh 3allUTY MOJA3EMHBIX U
IIOBEPXHOCTHBIX BOJ OT 3arps3HEHHs CTOYHBIMH BOJAMH 30JI0LUIAKOOTBAJIOB.

Ilpu pacroNoXeHNH 30JTONNIAKOOTBAJIOB B IIPEJeNax 3acTPOCHHOH TeppHTOpHA
ClleyeT TPeayCMaTpruBaTh YCTPOMCTBO CETUATHIX OTPAKICHUI W OCBELLEHHUS BOKPYT
YacTU UJIM BCel TEPPUTOPUH 30JI0IIIAKO0TBAIA.

Jlng obecriedeHns BEIIAYH MOTPEOUTENAM 30JI0ILIAKOB U3 ASHCTBYIOMMX OTBAJIOB
CIIEAYET IIPeAyCMaTPHBaTh UX CCKLIMOHHPOBAHKE M IPEHAXK, a TAKOKE CPEACTBA GOPEOLI
C IBUICHUEM 30JIBI, JOPOrd IO I[aM6aM U CbE3bl B CCKIIWH. CneuyeT paccMarpuBarb
BO3MOXHOCTh TIEPEKAYKW IIJIAKOBO#M MyJbNBl B JPEHUPOBAHHBI OTCTOMHHK Ha
TEPPUTOPUHU NOTPEOMTENS, C BO3BPATOM OCBETIIEHHON BOJBI HA HJICKTPOCTAHIUIO.

I[J'IFI NpCAOTBpACHUSA THUICHAA 3alOJIHCHHBIX CCKLllflﬁ 30JI0LLIaKOOTBAJIOB
MPEIYCMOTPETh MX KOHCEPBAITHIO, BKITFOYAIOILYIO OTCHINKY PACTUTEILHOIO CIOS 3EMJTH,
[IOCEB CMECH JIYTOBBIX TPaB, MOAKOPMKY MHUHEDAJIbHBIMU yJOODEHHUSAMH M NOJIUB B
TedeHue 2 NeT 10 00pa3oBaHuMs COMKHYTOTO TPaBsiHOIO OKPOBA.

JUIs yCemmHOTro pemeHus TPoOAeMbl VTHIN3AlAA 30JIONDIAKOB H HAHCCEHUsI
MUHUMAIBHOIO JKOJOTMYECKOTO yilepOa OKpyXaromel cpeae MpH CO3JAHUU U
MOAEPHH3AINN CHCTEM 30JIONIAKOY JAJICHUs, IPEKAE BCEro, HEOOX0AUMO COOMIOIATh
CJIEIYIOIINE OCHOBHBIC TIPHHITATIBL

Pa3IebHOE YAATECHHE 30016l U [IIAKA,

BO3MOXHOCTE 100 % cOopa U OTTPY3KH CYXOii 30116l (B TOM 4HCIE — 10 [PyNnam
(paxrmit),

SKOJIOTHYECKH TMPUEMIIEMBIC CMOCOOBI pa3MeIleHus] HEBOCTPeOOBAHHON wyacTu
Cyxolt 305bI ¥ NIIAKOB (TPAHYJISIHS, 3allOJHEHUE T'OPHBIX BEIPAOOTOK M KapbepoB U

ip.);
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COBEPIICHCTBOBAHKUE OOOPYJIOBAHUS ¥ CXEMHBIX PEIICHHM OTIENBHEIX Y3JIOB,
YCTaHOBOK M CHCTEMEI 30JIOILIAKOY JATCHNS,
MaKCHMaJIbHAs MEXaHU3ALMsl 1 ABTOMATH3AINS TEXHOIOTHIECKIX IIPOLIECCOB.

Cucremst 30JI0y JalICHUA ¢ CYXUMU MEXaHNICCKUMHA MBbUICYIOBUTECIAMNU

Ilpu cozmammm  C3Y ¢ CyXMMH MEXAHMYECKMMH  TBUICYIOBUTEISMA
MIPEAYCMOTPETD:

ONTHMAIbHOE  a3POAMHAMHYECKOE  CONPOTUBJIECHHE CYyXMX  MEXaHHYECKHX
TMBLIEYIOBUTEEH.

Iojauy BOABI B 30JOCMEBIBHEIE aIaparhl, BO3AyXa B anmaparbl CHCTEM
MIHEBMO30JIOYNAJICHHS U BKIIOYEHHE CHCTEMBI KOHTPOISI HAIMYHUA 307161 B OYHKEpax A0
PaCTOIKH KOTIIa,

HEIPEephIBHOE  yAajeHWe 30761 U3 OYHKEpOB  CyXHX  MEXaHMYECKHX
[BUICYJIOBUTEIECH, HE N0y CKas HAKOIUICHHS YJIOBJICHHOM 30JIBL.

YcraHOBUTE  00bEM M HOMEHKJIATYDY  HOPMHDYEMBIX  IOKa3aTelNei,
KOHTPOIUPYEMBIX Opu  3KcImyatamuu C3Y ¢ cyXUMH  MEXaHHYECKHMH
HBLICYJIOBUTEIAMHE:

3¢ (}EeKTHBHOCTL 30JI0yJIaBIMBAHUA CYyXHX MEXaHMYECKHUX MbUICYJIOBUTENEH IpH
HOMUHAJILHOH Harpy3ke KoTia;

THAPABINYECKOE CONPOTHBICHAE CYXMX MEXAHMYECKUX NBUICYJIOBHTENCH IpH
HOMUHAJIBHON Harpyske KOTJIa,

IIPUCOCHI BO3/IyXa HA YYACTKE CYXUX MEXAHHYECKHX IBUICYJIOBHTEIEH.

Cucremsl 30JI0y1aI€Hud ¢ MOKPLIMH 30JI0YTaBJIMBAIOINIUMHU YCTAHOBKAMH.

Ilpn  coszmanmm  C3Y ¢ MOKpBIMH  30JI0YJABIHBAOIUMH  yCTAHOBKAMH
IPEyCMOTPETS!

CUTHAIM3ALMIO O MPEKPALICHUH OPOIUCHMS MOKPBIX 30JI0YJaBIUBAIOIINX
YCTaHOBOK WM TIPEKPAIICHAH YAAICHAS W3 HUX MYJTBITEL,

HEMPEPHIBHOE yAANEHHE 30JIbl M3 MOKPBIX 30J10Y/IaBIMBAIOIIMX YCTAHOBOK (TIpU €€
HQJIMYUH ), HE AOMYCKAas HAKOIJIEHHS YJIOBIEHHOH 3071bI,

MEPBI, IPEJOTBPAIIAOIINE YHOC OpBI3L. B cilydae ycTaHOBKY MEKTPOQUIBTPOB 32
MOKpPBIMHM 30JI0YJIOBUTENISIMH HANIM4UE CIEJOB YyHOca Opbl3r 3a MOCIEIHUMH HE
JOIyCKacTCs;

OIITHMAJIBbHEIE PACXO/BI OPOIIAOIIEi BOABI M TEMIIEpPaTypy Ta3a IOCiIe MOKPBIX
30J10yTaBJIMBAIOIINX YCTAHOBOK HE MEHEE 4eM Ha 15°C BhIlIE TOUKH POCHI JBIMOBBIX
ra3oB (110 BOJITHBIM T1apam ),

OPOILEHNE MOKPBIX 30JI0Y/IABIUBAOIIUX YCTAHOBOK 10 PACTONKYU KOTIA.

YcranoButb  00beM M HOMEHKIATypy  HOPMHUPYEMBIX  [TOKa3aTenei,
KOHTPOJIUPYEMBbIX IpH dkcrutyaTamuu  C3Y ¢ MOKPBIMH  30J10YJ1aBIUBAIOLIIMEI
YCTaHOBKAMU:

3G GeKTUBHOCTE 30JI0YJIABIMBAHNA MOKPBIX 30JI0yJOBUTEICH NPH HOMUHAIBHOU
Harpy3ke KoTia,

pacxoa ¥ AaBJieHUE BOJBI, I0JaBAEMO Ha OpOLICHKE aNnaparos,

THAPABIMIECKOE COTPOTHBIICHHE YCTAHOBKH TP HOMHHATBHOM Harpy3Kke KOTia,

TeMneparypa ABIMOBBIX Ta30B Ha BEIXOJIE U3 YCTAHOBK,
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IIPUCOCHI BO3yXa HA yJacTKe 30JI0YNIaBIMBAONIEH YCTAHOBKH.
CucTeMsl 30J0YAANCHHS C 30JI0YIOBUTESIMA (DUIBTPYFOIIETO TAMA

ITpu co3garuu C3VY ¢ 30JI0yJIOBUTEISIMA QHIBTPYFOMET0 THIIA TIPSy CMOTPETH!

ONTHMAJIEHBIE THAPABINYCCKUE COTPOTHBIICHHS U yIEIbHBIE Ta30BbIC HATPY3KU HA
(UIBTPYIOLIME 2IEMEHTHI 30JI0YJIOBHTENEH GUIBTPYIOLIEro THUIA,

nojadyy BOJAbL B 30I0CMBIBHBIE anmapaThl, BO3AyXa B ammaparkl CHCTEM
ITHEBMO30JIOY JAJICHHS Y BKJIIOUYEHHE CUCTEMBI KOHTPOIIS HAMYKS 30JI61 B OyHKEpax /10
PacTOIKH KOTJIa,

HETIPEPBIBHOE YAANICHUE 30716l U3 OYHKEPOB 30JI0YJIOBATENEH (DHIBTPYIOLIETO THIA
(TIpY €€ HANW9UK), HE AOMYCKAsi HAKOIUICHHS YIOBICHHO! 30J16L.

VYcraHoButh  00bEM M HOMEHKNATYPY  HOPMHUPYEMBIX  MOKAa3aTelewd,
KOHTPOJIUPYEMBIX IPH 3KcIuTyarauu C3V ¢ 30J10yIOBUTENSIMH (UIBTPYIOLIETO THIIA:

3(Q(EeKTHBHOCTL  YJIABIWBAHMS 30JIOYJIOBUTENEH (PHIIBTPYIOMIEr0 THMA TIPH
HOMHUHANBHON HArPy3Ke KOTIIA,

THJPABIMYECKOE CONPOTHBICHUE 30JI0YJIOBUATENEH (QUIBTPYIOWIETO THIA IIPH
HOMUHAJIBHOH HArpy3Ke KOTia,

IIPUCOCH] BO3/1yXa B 30JI0YJIOBUTENH (PUIIBTPYIOILETO THIA

CucTeMBI 30JI0yAICHH C NEKTPOPUIILTPAMU

ITpu cozmarmu C3V ¢ 31eKTpopUIBTPaMH IPEAYCMOTPETD:

CATHATM3AllI0 O MOOCTHOKCHHUM BEPXHETO NOPEACIBHOrO YPOBHA 30/l B ABYX
OyHKepax 1 Ooree pasHBIX MONEH HIEKTPODHIBTPA,

[IPEIBAPUTENBHBIM IPOIPEB JNEKTPOPUIBTPA MEPE] MYCKOM FOPSYMM BO3AYXOM
A0 TEMIECPATyphl BBIMIC TOYKHA POCHI JBIMOBBIX Tra30B pacTONMOYHOTO TOMJIMBA Ha
SNIEKTPOCTAHIMAX C OTKPHITOM KOMIIOHOBKOH 3IeKTpouimbTpoR B paiioHax ¢
pacdeTHOIt Temmeparypoii oromienus munyc 15°C u Hike,

TIOJIEPXKAHUE TEMIMEPATypbl BO3AyXa B IOMEHICHHAX TMOA  OyHKepamu
anekTpomibTpoB He Hibke 12°C;

HGOGXOI[I/IMOCTB CHATHUA BBICOKOTO HANMPMKECHUA CO BCEX noneh TNPpHA TTOBBILICHUN
TEMIIEPaTyphl ABIMOBEIX T'a30B 3a JJEKTPOQHIBTPAMH BEIIIE TEMIEPATYPHI Ta30B TEpen
HUMH. B ciayuae oOHapy)KeHHMs OYaroB BO3ropaHus B OJNEKTPOUILTpE CIEAyeT
OCTAHOBUTE KOTCT U MPUCTYTIUTH K YCTPAHCHUTO aBapnﬁHoro COCTOSTHHA,

TOJUIEpKaHNe TEMIEPATYphl CTEHOK OYHKEPOB W TeUeK 30JI0YJIaBIHBAIOLINX
ycTaHoBOK Ha 15°C Beille TeMIepaTypbl KOHACHCALMU BOJSHBIX MAPOB, COACPKALIIXCS
B JIBIMOBBIX ra3ax;

OTITHMAJTHHBIE TIAPAMETPHBI AJIEKTPOITHTAHAS TIPH 33]JAHHOM TEMIIEPATYPEe TBIMOBBIX
ra3oB U ONTUMAJILHBIC PEKUMBI BCTPIAXHUBAHUS JJICKTPOAOB.

mojady BOJBI B 30JOCMBIBHBIC amnmaparhl W BO3AyXa B ammaparbl CHCTEM
MHEBMO30JIOYTANICHHS W BKITIOUYCHHE CHCTEMBI KOHTPOJS PabOoTHI AEKTPOGIIBTPOB U
HaJIn4us 30J1bl B 6yHKean A0 pacTONKH KOTJA,

HaIHYMe [JEHCTBYIOIIMX HA OTKIIOYEHAE WIH OCTaHOB  00OpyAOBaHMS
TEXHOJIOTUYCCKHUX 3allUT IIPH BO3HUKHOBCHHHA TOKOB KOPOTKOTO 3aMBIKaHUA B
3MEKTPOPUIBTPaX U MPU NMEPENOTHEHUH OYHKEPOB.
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YcraHoBuTb  00b€M M HOMEHKJIATYDY  HOPMHDYEMBIX  ITOKa3aTeliei,
KOHTPOJTMPYEMBIX MpH dkcrutyararmu C3V ¢ snekTpodubTpamu:

3¢ (hEKTUBHOCTH 30/10YIABTHBAHUS 3JIEKTPOQHIBTPOB;

SIIEKTPUYECKas MPOYHOCTD MONEH 3MEKTPOPUIBTPOB, PaGOTAIOMIMX HA ABIMOBBIX
rasax ¥ Ha BO3JyXe, MpW pabOTAIOIMX MEXaHW3MaX BCTPSAXUBAHMSA, TMYTEM CHSATHA
BOJBT-AMIIEPHBIX XaPAaKTEPHCTHK;

THAPABIMYECKOE COMPOTUBIECHHE JNEKTPOQWILTPOB IPU HOMHHANBHON HAIPY3Ke
KOTIIa,;

IIPHCOCHI BO3/lyXa Ha YYacCTKe YCTAHOBKH DJIEKTPOQIIBTPA.

MaHeBpeHHOCTh

CucteMbl 305I0yJaBIMBaHUsA M yjaneHus 3oiibl M muaka Ha TOC nomkHsI
obecreynBaTh BHIMOJTHEHHE TPEOOBaHW TIO MaHEBPEHHOCTH, TPEABIBISEMBIX K
KOTEJIbHBIM YCTAHOBKAM JSHEPreTHYEcKHX OJIoKoB MOmHOCTHIO oT 80 mo 1200 MBT,
CKUTAIOMUX OPraHMYeCKOe TBEPAOE TOIUIUBO, MPU 3TOM JOJDKHO OBITh 00ECHEYEHO
3aJJaHHOE COJICPXKAHKUE TBEPABIX YACTHI] B OUUIIICHHBIX ra3ax.

Cucrema ABTOMATH3WPOBAHHOI'O YHPABJICHAST TPOLCCCOM 30JI0YyJIaBJIMBAHUSA W
YAaJICHUA 30J161 U IIJTaKa

ACY TII Cucrembl 30J10yJIaBIHBaHNS W YIAJCHUS 307161 M IUIAKa JA0JDKHA OBITH
OCHAIIEHA CPEACTBAMHU PETYJIUPOBAHUS M ABTOMATHYECKOTO KOHTPOJS KOHICHTPAlUU
3arpA3HAIOILMX BELIECTB B JABIMOBBIX ra3aX ¢ COOTBETCTBYIOIIMMM TEXHOJIOTHYECKUMHU
3aIIUTaMy, OTOKHPOBKAMHU M CHUTHAJTM3ALMEH U SBNATHCS YAaCTHIO aBTOMATH3HPOBAHHOM
CHCTEMBI YIIPaBJICHHU SHEPTrOOIOKOM (KOTIIOM).

OHa nowxHa 00€CIEYHTS:

MOJICPKAHUE ONTUMAIBHOIO PEKMMA pabOThl YCTAHOBKM 30JI0YJIABIMBAHUS MIPU
M3MEHEHUHN HAIPy3KU KOTIa,

ABTOMATUUECKOE YIIPABJICHUE NPOLIECCOM 30JI0YJIaBIMBAHMS M 30710y AANICHUS,

HETPEPBIBHYIO PETUCTPALMIO BCEX TEXHOJIOTMUECKUX NapaMETPOB, OMPeAeOINX
paboTy yCTAaHOBKH, TEXHHUYECKYIO AMATHOCTHKY M OINpPEJCIICHHE OCTATOYHOTO pecypca
paboTHI ORICTPO M3HAIIMBAEMBIX Y3JIOB M BCETO TEXHOJIOTHIESCKOTO 000PYIOBAHN,

3allUTy TEXHOIOTHYECKOTO OO0OPYIAOBaHHMS OT HEPErpy30K U aBapHfHBIX
OTKJIFOYCHHIA;

BKIJIIOUCHUE PE3EPBHOTO 000PYTOBAHUS,

JUCTaHLIMOHHEI KOHTPOIb YPOBHs 30Nl B OyHKEpax ¢ BLIBOJOM MOKA3aHWH Ha
LIUAT YTIPaBJICHHS KOTIIaMH,

CHTHAIU3ALMIO aBapUMHBIX CHUTyaludi OCHOBHOIO X  BCIIOMOTATEIbHOTO
TEXHOJIOTUUECKOro 000PYIOBaHMs YCTAHOBKH 3010y IaBINBAHMSL

Hapexxnocts

Kputeprem otkaza C3VY sBrnsercd NpekpalmieHue (QyHKIIMOHHPOBAHUS 110
HazHAUIEHUIO.
IToxaszareny HaJEKHOCTH:

BEpOSATHOCTH Oe30TKa3HOH padoTel 3a 7000 4, HE MeHEe -0,9;
yCTaHOBNEHHAs 0e30TKa3Has HapaboTKa, He MEHee —2000 g;
YCTAHOBJICHHBIN CPOK CITYYKOBI IO KAUTATBHOTO PEMOHTA — 8 nter;
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TIOJIHBIH YCTaHOBJIEHHBIH CPOK CITy>OBI — HE MEHEE — 12 ner;
TIONTHBIA Ha3HAYEHHBII CPOK CITY>KOBI — HE MEHEe — 15 ner;
YCTaHOBJICHHBLA CPOK COXPaHAEMOCTH 000PYJOBAHUS, HE MEHEE —2 ner.

Jns o6opyaoBanus, MPOESKTHPYEMOr0 Ha HEOCBOCHHBIE NMAPAaMETPhI, a TAKXe ULl
OTHENBHBIX 3MeMeHTOB C3Y  pacueTHBIf pecypc MOXET YCTaHAaBIMBAThCA B
TEXHUYECKUX YCIOBHAX IO COITIACOBAHMIO C 3aKA3UHKOM.

SddexTUBHOCTH

C3V  pomwxHbel oOecmeunBaTL COBPEMEHHBIE OKOIOTMYECKHME TpeOOBaHUA
POCCHICKOTO 3aKOHOJATEBCTRA.

OddextrHOCTE C3Y  momkHa obecredynBaTh  BHIIOMHEHWE — TpeboBaHMit
TI'OCT P 50831 mo HOpMaTHBaM YAEJIbHLIX BHIOPOCOB TBEPABIX 4acTULl B aTMochepy.
Hopmarusel npruBeneHsl B IPUIOXKEHUN B.

IIpemensHO  MOMyCTHMMBIE  BEIOPOCHI  TBEPABIX  YacTWI[ B aTtMocdepy
YCTAHABITMBAIOTCS TECPPUTOPUAIBHEIMHA  OpTaHAMH  CTICHAIBHO  YIIOIHOMOYEHHOTO
(enepaTbHOTO OpraHa WCIOIHWTENBHON BIACTH B 00JACTH OXpaHBl aTMoc(epHOro
BO31yXa.

C uenblo 3alUTHl OKPYXKAIOIMIEH cpeasl OT HeraTMBHOro Bo3acikcTua TOC u B
CBSBM €  IUIAHUPYEMBIM  COMDKCHHEM  PocCcHiicKOro  BO3IYXOOXPaHHOI'O
3aKOHOAATENbCTBA C BO3MYXOOXPAHHBIM 3aKOHOAATENLCTBOM cCTpaH EBpomeiickoro
coolmiecTBa, MpH pa3paboTKe TEXHWUECKMX 3aJaHuii Ha co3gaHue HOBbIx C3VY
Lenecoo0pa3HO OPUCHTHPOBATHCS Ha NEPCIEKTUBHEIE YACIbHBIE HOPMATUBBL BEIOPOCOB
3arpsA3HAIOLINX BELIECCTB B aTMOC(epy, IPeACTaBICHHbIE B IPUIOKEHHH B.

3aka3unk obecleunMBaeT MONYUCHHE WCXOAHBIX JOCTOBEPHBIX JAHHBIX M0
CBOMCTBAM 30JIONUIAKOBLIX MATEPUAJIOB j1sl TPOCKTUpYeMbIX C3Y.

VcnoBHS MOCTABKH

B 06bem moctasku C3Y BXOAAT:

OIMH WIH HECKONbKO PACIOJOKEHHBIX MOCICIOBATEIBHO MWIM NApaUICIILHO
OJHOTHUIHBIX (PA3HOTHITHBIX ) 30JI0YJIOBUTENEH;

BCIIOMOIaTeNbHOS OOOPYNOBAHUE: HACOCH U NOJAYH M TPaHCIOPTUPOBAHUS
OpOIIAIOMIMX KMIKOCTEH, MyCKOPETryIUpPYIOWas U 3alopHas apMarypa, TeXHWYECKHUE
YCTpOMCTBA THAPO- W TTHEBMO3OJOYIANCHUS, NpeAHAa3HauYeHHbIE mii cOopa M
TPaHCHOPTHPOBAHMS YJIOBIICHHBIX BEIIECTB, arperarbl MATAHUS, CPEICTBA ABTOMATHKH
U npouce 0OOpyAOBaHUE, HEOOXOAMMOE sl OOecmedyeHHs HaAEeKHOW paboThI
VCTaHOBKH,

ABTOMATH3MPOBAHHAS  CHUCTEMa  YIPABICHUS, H3MEPUTENIBHBIE  NPHOOPBI,
YCTpOMCTBA M NPUCIOCOONICHUS, PeIHA3HAYEHHBIC Ul OCYILECTBICHHUS KOHTPOJIS 32
pabotoit 060pyROBaHWS TA300YMCTHBIX YCTAHOBOK TPH SKCIUTyaTallid U IPOBEACHHU
TEXHUYECKOTO OOCITY>KABAHNS M PEMOHTA;

KOMILIEKT 3aacHbIX 4acTel Mo OTAENbHOMY 000pYAOBAaHUIO UL JKCILTyaTalyuy B
TEYECHUE TAPAHTHIHOTO CPOKA;

9KCIUTyaTalMOHHbIe J0KYMEeHThI B cooTBeTcTBHH ¢ [TOCT 2.601.
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HsroroButesie B NODKEH NEPEAaTh 3aKa3dMKy TEXHUYECKYH) JOKYMEHTAIMIO B
obpeme, ofecneduBarolieM €My BO3MOXKHOCTH MOHT@Xa, JKCIUTyaTallid |
TEXHUUYECKOTO 00CITYKHBAHNS, BKITIOUASL;

TEXHUYECKUE JNaHHEIE,

YEPTEKY;

PYKOBOACTBA MO MOHT&XKY, JKCIUIyaTalllM M TEXHUYECKOMY OOCIY>KMBAHUIO
000pyIOBaHUS COACPIKAIINE TEXHUYCCKUE NAHHBIC, MHCTPYKLUMHU, PAGHKA M YePTEKU
U Ip.;

IIEPEYHM MOCTABIAEMOr0 O0OpPYZOBaHUS M PEKOMEHAYEMBIX 3alacHbIX dacTel,
AeTajiel U PACXOJHBIX MATEPUATIOB;

B 06bem nokymenrtamnuu Ha C3Y JOIDKHEL BXOIUTS!

TEXHUYECKUE YCIIOBUS,

TIacIopT;

YEPTEIKH 3allaCHBIX YaCTEN;

IIporpaMMa M METOANKA UCIbITAHUIA,

BEIOMOCTD 3aMacHBIX JacTeif;

BEJOMOCTb MOKYITHBIX U3/IEIHIA;

MOHT2KHBIE (yCTAaHOBOUHbIC) YEPTENKH,

HMHCTPYKIMY TI0 MOHT&)XY W SKCIUTyaTalluH;

CX€MBI OCHOBHBIX TEXHOJIOTUYECKUX TPAKTOB KOT/IA M KOTEIBHOM YCTaHOBKH,

CBOJHBIC  pE3YyNbTaTbl  NMPOYHOCTHEIX,  TEIUIOBBLIX, TWAPABIMYECKHX U
A3POJAMHAMHYECKHX PACUCTOB.

HucTpyKumu 0 MOHTaXKY M KCIUTYaTAlWH JOJDKHBIL COAEPXKATh:

ommcanue ocobeHnocredi C3Y u ee JgaHHbiE B 00BEME, HEOOXOIAMMOM JUIS
YIIPABIICHUS STUMH CHUCTEMAMHU [P ITyCKax [10CJIE MOHTAXKa, HAJIAKE U SKCILIyaTalliH,
MTPOBECHUS TUITAHOBOTO WM NPO(YUIAKTHYECKOTO TEXHUUECKOTO 00CIY KMBaHMUSI,

JeransHoe onucanue C3VY U e KOMIOHEHTOB, CUCTEM U YCTPOMCTB, rabapuTHEIC
YEPTEKU 3TUX CUCTEM, BKIIOYas radapuTHLIE pa3Mepbl U Macchl OTACIBHBIX Y3/I0B;

HHCTPYKIMH TI0 YCTAHOBKE (MOHT&XKY), BKITIOYAOIIME IPOLENYPH PACTAKOBKH,
PacKOHCEPBALMK, NPHEMOYHBIX IIPOBEPOK, HmoAbeMa U KpemwieHua C3Y ¢ mobbMu
HEOOXOANMBIMH TIPOBEPKAMM;

CBECHMS O pacmoyiokeHHH y3NoB kperuienuss C3Y, cnocobax KperuieHus W
MakCUMaJlbHO IOMYCTUMOH Harpy3ke Ha y3/ibl KPCIUICHWS U CBA3aHHBIE C HUMU
KOHCTPYKLHUH, a TaKXKe PACHOJIOKECHHE W OMUCAHME Y3IIOB COCIUHEHHM arperaros,
TpyOOIPOBOAOB, 3IEKTPOMPOBOIOB, Kabeleil, KaHaJOB M KOJKYXOB,;

yKa3aHWsi IO YIPABICHUI M SKCIUTyaTalWy, BKIIOYAIOIIME ONMCAHHE DPabOTHI
YCTPOMCTB U CUCTEM M METOJIOB 3amycka, paboThl, ucnbiTanuii # BeikmoueHus C3Y u
ee gmeTamedf, CHCTEM W arperaroB ¢ pasMmepamy, mwdpaMA W  yKa3aHHSIMHA
HEeOOXOAUMBIMH TS HACTPOMKM, a Taioke CIECHUANBHBIE MPOLENypH W TpeOyeMbe
OTPaHUYCHYS,;

uHbOpMalMI0 1O  OOCTY)XKMBaHWIO, KOTOpas OXBaThIBAeT IIOJPOOHOCTH,
OTHOCSIIHNECS K MECTaM TEXHHIECKOIO OOCITY)KMBaHUSI, EMKOCTH 0aKOB U pE3€pBYapoB,
JaBICHUSAM B PA3NMYHBIX CHCTEMAax, HMCHONb3YEeMbIM MaciaM M 000pyJOBaHHIO,
TpebyromeMycs JUTs TEXHHIECKOTO 0OCITY KIBAHHS,
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CBEICHHS 10O  HEUCIPABHOCTAM, COACPXKAINME  ONMCAHUE  BO3MOMKHBIX
HEUCTIPABHOCTEH W METO/IBI UX BBISBJIICHUS U YCTPAHEHUS!.

VKa3aHHBIE CBEJICHUSI U JJOKYMEHTHI SIBJISIFOTCS OQHIMANBHBIMA IPH UCHIBITAHUAX
u sxcrnyatamuu C3V.

‘VnakoBka C3y JIOIDKHA COOTBETCTBOBATh TpeGoBaHMIM
T'OCT 23170 yuwmteiBare TpeOOBaHMA 3aka3udMka IO TPAHCIOPTHPOBAHUIO M
obecneunBaTh COXPAHHOCTb OOOPYJOBAHUS MPH XPAHEHMM U TPAHCIOPTHPOBAHHUH C
YYETOM BO3ACHCTBHS KIMMATHYECKUX (PaKTOPOB, YKa3aHHBIX B TEXHHUECKOM 3aJaHUH
(TeXHUYECKNX TPEOOBAHMSX).

INocraBnsemoe 000pyAOBaHUE MAOJDKHO HMMETh MApPKMPOBKY IO JOKYMCHTAIWH
W3TOTOBHUTESSI.

I"abGapuTHBIC pa3MeEpsl MOCTABOUHBIX OJIOKOB JOJDKHBI OLPENEIATHCA YCIOBUAMU
BO3MOXKHOTO UCMIONB30BAHUS BCEX BUIOB TPAHCIOPTA.

Ha yepreskax GI0KOB W KOHTEHHEPAX Ul UX NEPEBO3KHA JIOJDKHBI OBITh YKa3aHbI
MecTa CTPOIOBKH, KOOPAMHATBHI IIEHTpA TSDKECTH M JaHa cXeMa Moabe Ma Oroka
(xoHTeliHEpa).

T'apantun

Koncrpyknust C3Y ® KauecTBO HMX M3TOTOBICHHUA JIOIDKHBL 00€CIeuMBaTh
HaJEKHYI0 paboTy B TEUCHHE YCTAHOBJICHHOI'O CPOKA CITy KOBL.

I'eHepanbHbIf  MOApSAYMK  00si3aH  rapaHThpoBaTh  cooTBercTBHE  C3Y
TpeOOBaHUSIM HACTOSINETO CTaHAAPTA M TEXHUYECCKMX YCJIOBHHA Ha IMOCTaBKY IIpH
COOJIIOICHUH YCIOBUH TPAHCHOPTUPOBAHMS, XPAHEHUS, MOHTDKA M OKCIUTyaTalUH,
YKa3aHHBIX B JOKYMEHTAIMU HAa 000PYA0BAaHUE 3TUX CUCTEM.

B teueHue rapanTuiinoro cpoka I'eHepanbHbiit moapsaaunk C3Y 00s13aH ycTpaHATh
BEIBICHHBIE IIPH MOHTaXE M B TPOLECCE AKCIUTyaTaudH Ae(eKTHl H3TOTOBJIECHHS
000pyIOBaHUS U MPOEKTA YCTAHOBKU 3TUX CHCTEM CBOMMH CHJIAMH M 3a CBO#i CUET.

I'apanTuifHeri cpok skcmnyaranua C3Y moIbkeH ObITh HE MeHee 24 MeCsIEB cO
JHS BBOJAAa B JKCIDTyaTaldio, a CPOK CIy>KOB MeXAy KamuTaabHBIMU PEMOHTAMHU
JOIDKEH COCTABJIATh HE MEHEE 5 JIET.

I'apaHTHiHBIH CpPOK SKCIUTyaTallMd MCYHCIAIOT CO OHA OKOHYAHHs OIBITHO-
IPOMBIIUICHHON 3KCIUTyaranuy 1 TpueMKu C3Y B IOCTOSHHYIO 3KCILTyaTaLHIo.

IIpONOIDKUTENBHOCTL  OIBITHO-IIPOMBIILICHHOH — 3KCIULyaTallud  OILPEAesIseTcs
BpeMEHeEM, B TeueHue Kotoporo C3VY HempeprBHO (6€3 0TKa30B) OTpaboTaAIN HE MEHEE
30 cyToK mocie TPUEMKH STHX CHCTEM M3 MOHTaxa (IOC/ie KOMIUIEKCHOro 72-
4acOBOTO ONPOOOBAHHUSA ).

IToaTBep>KACHNE COOTBETCTBUS 3HAueHUM mokasarencit C3Y rapaHTUiHbIM
3HAUCHUSM, YKA3aHHBIM B TEXHUYECKHX YCIOBHSAX (IOTOBODE), MPOM3BOAMTCS IPH
MPUEMOYHBIX (rapaHTUHHBIX) MCIOBITAHUSAX, BBITOJHAEMEIX B IEPHOI TapaHTHITHON
SKCIUTyaTai (B MEPHOX OT 3 [0 6 MECAIEB IIOCIE Hadaga 3KCIDTyaTalldn).
KoHkpeTHblil CPOK NpOBEACHUS UCIBITAHUN ONPENEISAIOT COBMECTHBIM PELICHUEM
I'eHepanbHOro MoApsSAYMKa M 3aKa3uuKa.

Mertonpl ONpeneNeHUs TapaHTUMHBIX IOKas3aTelaed M JOIMYCKAcMBIE IIPH 3TOM
OTKJIOHEHUs OT MUX YCTAHOBJICHHBIX 3HAYECHWIH OrOBapHBAIOTCA B IIPOrpaMMe H
METOJMKE WCMBITAHUH, pa3padaThiBAEMBIX IJIABHBIM TEXHUYECKMM KOHCYJIBETAHTOM U
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pazpabotunkoM C3Y COBMECTHO € TIOCTABIIMKAMH OCHOBHOTO OOOpYNOBaHHA U
COINAcOBaHHBIX ¢ 3aKa34UKOM.

OCHOBHBIMH FapaHTHﬁHLIMH MMOoKa3areJaMu ABJIAKOTCA:

rapaHTuiiHpie TpeOOBaHHS MO YACTBHBIM BEIOPOCAM TBEPABIX WYACTHL, C
OYHINCHHBIMH Ta3aMH MPH COOTBETCTBHH pPabOouMX MapaMeTpoB  yCTaHOBKH
TEXHUYECKOMY 33/1aHUIO;

pacxoj1 SHEPTHH 1 BCIIOMOTATENIBHBIX Cpe/l Ha COOCTBEHHBIE HY K/IBL,

COOTBETCTBHE TEXHOJOTMIECKOTO 00Opy/foBaHUS TpeOOBaHWAM M HOpPMaM
6€30MacHOCTH IKCIUYaTallMOHHOTO MEPCOHANA;

caAuTapHas 6€30MacCHOCTh OTXO/IOB M CTOKOB.

I'eHepanbHBIf  MOAPAAYMK HECET MATepUANBHYIO  OTBETCTBEHHOCTH  3a
HECOONIIOZICHNE TapaHTHPOBAHHBIX [OKA3aTeNiel 3KOJOTHYecKux TpeOoBaHHil K
3arpsI3HEHUIO OKPYIKAKOIIEH CPEAbI.

Yrunuzanus

TTocTaBimuk J0DKEH MPEACTAaBUTh 3aKa3z4uuKy mporpammy yrunmusamuu C3Y nmocie
HCUEPIAHUs CPOKA CIYKObI OTAENBHBIX €€ Y3/I0B WIH YCTAHOBKH.

IMocTaBmMK JOKEH TPEdyCMOTPETh BO3MOXKHOCTH cOopa M XpaHEHHs
orpaboTaBmmx pabounx cpej Ui MOCIenyHolleil uX yrwimsaiuu (oTpaboTaBiiee
CMa304YHOE MAci0, IPOMBIBOYHAS JKUIKOCTB ).

INocne okoHYaHMs CPOKa KCIITyaTalli BCE arperatsl U cocTaBHble yact C3Y He
IPEACTABIIIOT OMACHOCTH ANl >KW3HH, 3JJ0POBBsI JIIOACH WM OKpY)arolel cpeasl u
YTWIN3UPYIOT B MOPAAKE YCTAHOBJICHHOM COOTBETCTBYIOIUMMH HOPMATHBHEIMA H
TEXHIICCKAMH JOKYMCHTAMH.

OtpaboranHbie HEHTETPOTYKTE COOMPAIOTCA MO MapKaMm, COPTaM W IPYIIaM B
COOTBETCTBHH C HOpMaTuBHO-TexHHUYeCKOll mokymeHTaumeil, FOCT 21046 u caatotcs
OpraHu3anusaM HeQTenpoayKTO0OCCTICTEHHUS.

OtrpaboTaHHEIE  CHHTETHYECKHE Macna, OTpaboTaHHBIE  HE(TENPOIYKTHI,
ColePKaLINE CHHTETHYECKHE, KOPPO3MOHHO-arpECCHBHBIE, TOKCHYHBIC BEIIECTBA M
MPOAYKTHl HEQTSHOTO IIPOMCXOXKACHUS TOUIEKAT PALMOHATEHOMY MCIIONIb30BAHUEQ
WIA YHUYTOKCHHIO 3NEKTPOCTAHIMEIH B YCTAHOBICHHOM MOPSAAKE.

Onementel  obopynoBaHuas C3Y He OTHOCATCA K OOBeKTaMm, TPeOYIOMIUM
3aXOPOHEHMS B CHENMANBHBIX MOTHIBHUKAX A CIEIUATBHON 00paboTKe. Y THIH3aLHs
OTpaOOTaHHBIX JCTANCH M 3JIEMEHTOB JIOJDKHA OCYLUECTBIATECS IMyTeM pa3bopa Ux Ha
YacTH, COPTHPOBKM IO BHJAM MAaTepHAJIOB W JPYTHMH CIOCOOAMH, BKIHOYAS
NOArOTOBUTENBHBIE MPOLIECCH, TpeABapseMble mporiece yTuam3amud. CrnocoOsl
YTHIN3AIUN TODKHBI OBITH O€30TIaCHEIMH.

JInst TIOMHOM 3aMEHBI CHCTEM 30JIOYJIABJIMBAHWS W VOAJICHUS 30j6I M IIIAKAa Ha
TOC ee KOMIOHOBKA JOIDKHA OOECTEUNBATh €0 JEMOHTLK W BBIBO3 O3 paspyIleHus
CTPOUTEIBHEIX KOHCTPYKIIUH.

KomnoHnoBka cucTeM 30510yIaBIWBaHUS W YAATCHHWA 306 W uniaka Ha TOC
JOKHA oOecreunBaTh €€ JEMOHT&K H BHIBO3 0€3 PaspyIlieHWsl CTPOMTENBHBIX
KOHCTPYKIIMIA.
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Ouenka u MNOATBEPKACHHEC COOTBCTCTBHA

Hcexonst u3 EnnHoro nepeuns mpomyKIUu, NIOATBEPAKACHUE COOTBETCTBHS KOTOPO
ocywiecTBisieTcs B (GopMe MPUHATHS ACKIApaldl COOTBETCTBHS, YTBEPKICHHOTO
ITocranoenenuem IlpaButensctBa P® ot 01.12.2009 Ne 982 oGopynoBaHHe CHCTEM
30/10y/1aBIUBAHNS, YIAICHUS W CKIAAUMPOBAHMA 30JIbl M HIIAKA MOAJIEXKUT
JCKITapUPOBAHUIO COOTBETCTBUS. CXEMBI JEKIAPUPOBAHUSA COOTBETCTBHS NPUBEACHH B
I'OCT P 53604, a cxembl ceprudukamud OpoAykUuH B Poccuiickoii dencparun
T'OCTP 53603, a QopMbl TpUHATHA JEKIApalMid COOTBETCTBHS ONPEICIICHBI
I'OCT P 54008.

Jleknapauusi MOCTaBLIMKA O COOTBETCTBUM W TMOJATBEPKAAIOLIAS JAOKYMEHTAIUs
JomkHbl  cootBeTcTBOoBaTh [ 'OCT P UCO/MO3K 17050-2. OOmme TtpeboBanms K
JCKIapallud  IOCTaBIIMKA O  COOTBETCTBUM  JOJDKHBI  COOTBETCTBOBATH
I'OCT P UCO/MDBK 17050-1.

3HaKH, yKa3bIBAIOIIHE O COOTBETCTBHH JOJDKHEI cooTBeTcTBOBarh ['OCT P 54009.

OLEHKY COOTBETCTBUSL OTE€YECTBEHHOTO M HMMIIOPTUPYEMOrO BBICOKOBOJIBTHOIO
060pyI0oBaHKs OCYLLECTBIAIOT MO OJAHUM U TeM ke mpaBunam u cxemam ['OCT P 53604
B cootBercTBHH ¢ [[OCT P CO 2859-4.

IIpoBeneHue cepTU(UKANMOHHBIX HCHBITAHUN OOOPYAOBAaHUS OCYILECTBILIOT
CIELMAIM3MPOBAHHBIC  OpPraHu3alMyd  MNOCIE  CTPOMTENbCTBA,  MOJCPHU3ALMH,
TEXHIUUECKOTO TIepeBoOpy>KeHus u/mim pemonta C3VY.

YcnoBus cepTu(MKALMOHHBIX UCTILITAHUM MPUBEACHEI B MPUJIOKEHUH [ .

Ha cepTr(uKannOHHBIC HCOBITAHUS YCTAHOBOK 30JIOYNIABNIMBAHUA HEOOXOAUMO
IPE0CTaBUTh HOPMAaTUBHOM JOKYMEHTALUH, HCXOAS U3 CICAYIOLIEr0 MEPeyHs:

TeXHHYECKH ¥ pabodmii MPOEKTHI, BKJFOYAs PacdeThl, TMOATBEPXKIAOIINE
3¢ deKTHBHOCTH pabOTH 000PYIOBAHNS;

TEXHUYECKUE YCIIOBUS Ha IIOCTAaBIsAEMBIEC (3aKylacMble) amnmaparbi, BXOILINE B
COCTaB YCTaHOBK,

KOHTPakT Ha IIOCTABKY M COODYKCHHME YCTAaHOBKH (B Clly4ac HMIOPTHOH
MOCTABKH),

CTaHZAPTEl M HOPMATHBBI, PCTIIAMEHTHPYIONIME JOMYCTHMBIC BHIOPOCEHI B
aTMoc(epy M CTOKH B BOJZOEMBI 3arPA3HAIOLINX BEIECTB

Broxa B 3xkcmiIyaTanuio

IToNHOCTBIO 3aKOHUYECHHbIE cTpouTenbcTBOM C3Y JOIDKHBI OBITH BBEICHBI B
JKCIUTyaTalMlo, € y4eToM  TpeOOBaHWH  HACTOSIIEr0  CTAaHZapTa |
CTO 70238424.27.100.036-2009. JlanHoe TpeOOBaHWE PACIPOCTPAHAETCS TAKOKE Ha
BBOJI B SKCIUTyaTallAI0 CHCTEM T0CHIE PACIIUPEHUS U PEKOHCTPYKIIMH.

Ilepen BBogOM B SKcILTyaTaryio C3Y NOMKHBI ObITE MPOBEACHBI:

UHJVBUYAJIBHBIC UCHBITaHUS OOOpPYIOBaHWA M (DYHKUIMOHAIBHBIC HCIBITAHUS
OTHAETIBHBIX CHCTEM, 3aBEpUIAONIMEcs TPOOHBIM TYCKOM BCETO 00OpPYAOBAHHSA
BXOIAIIETO B CHCTEMY,

KOMIUIEKCHOE OnpoOoBaHHe 000PYy I0BaHMSI.
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Bo Bpems crponrenscTBa ¥ MOHTaKa C3Y AODKHBI OBITE TPOBEJEHA IOY3I0BAsL
(TpoMesKyTOUHas) MpHEMKa Y3108 000pYyA0BaHUS U COOPY>KEHHH.

[TpoOHBIE MycKy MPOBOATCS A0 KOMILTEKCHOTO ompobosanus C3Y. I1pu npobHOM
Oycke  JO/DKHA ObITb  IpoBepeHa  paboTOCIOCOOHOCTH — 00OpYHNOBaHHA |
TEXHOJOTMUECKNX CXEM, OE30MacCHOCTh WX O3KCIUIyaTallid; MPOBEACHBI IPOBEPKa U
HACTpOlika BCEX CHUCTEM KOHTPOJIS M YIIPABICHHS, B TOM UHCIIE ABTOMATHYECKUX
PEryJSITOPOB, YCTPOUCTB 3aIUTHL M GJIOKHPOBOK, YCTPOUCTB curHanuzauuu u KUTL

KomnnekcHoe onmpoOoBaHHE NOJDKEH NPOBOAMTH 3aKa3duMK. [IpH KOMILIEKCHOM
onpo0oBaHNM NODKHA OBITH TpoBepeHa pabota C3Y W BCero BCIOMOTATENBHOTO
000pyAOBaHUS IO HATPY3KOH.

Ilepex mpoOHBIM TIYCKOM HOJDKHBEI OBITH MOJYYCHB Pa3pellicHWsl Ha BBOA B
akcrutyataruio C3Y oT opraHoB rocyJapcTBEHHOI'O KOHTPOJIS M HAA30pa.

Paspemienne Ha BBOA B aKciutyarammio C3Y mpencraBisieT co0oi TOKYMEHT,
KOTODBI/ YIOCTOBEPSET BBIIOIHEHUE CTPOUTENBCTBA, PEKOHCTPYKIUM, KAMTAIBHOIO
pemoHTa C3VY B IOITHOM 00BEME B COOTBETCTBHH C Pa3PELICHHEM Ha CTPOUTEIBCTRO,
COOTBETCTBHE IIOCTPOCHHOH, pPEKOHCTPYHMPOBAHHOM, OTpeMoHTHpoBaHHOM C3VY
IPaJOCTPOUTEIEHOMY IIJIAHY 3€MEIBHOIO Y4acTKa U IPOEKTHON TOKYMEHTAIUH.

Hdna  BBoma C3Y 3actpoiimmk oOpamaetcs B (edepabHEIR  OpraH
WCTIOTHUTENEHOM BACTH, OpraH HCHOJHUTENBHON BracTH cyObekTa Poccuifckoii
Qecnepanuy WIM OPraH MECTHOIO CaMOYIIPABJICHUS, BBIAABIINE pa3peIICHHE Ha
CTPOHTENBCTBO, C 3asBICHUEM O Bblaaue paspeweHus Ha BBog C3Y B 3KCILTyaTaLHIo.

K 3asBneHuro o BelAade paspewieHus Ha BBoA C3VY B SKCIITyaTaLMIO MPHIAraloTes
CJIIYIOIHUE TOKYMEHTBL

IIpaBOoyCTaHaBIUuBaAOLIMC TOKYMCHTEI HA 3€MEJTBHBIN y4acCToK;

TPaJoCTPOUTENBHEIN TIJTAH 3€MEIBHOTO YUaCTKa,

Pa3pelIeHne Ha CTPOUTENBCTBO;

akT npuemkn C3VY (B cilydae OCYIIECTBIECHHS CTPOMTENHCTBA, PEKOHCTPYKIHH,
KalUTaIbHOTO PEMOHTA HA OCHOBAHUY J0TOBOPA);

JOKYMEHT, IOATBEPKAAIOILUIA COOTBETCTBHE MOCTPOCHHON, PEKOHCTPYHPOBAHHOM,
OTpeMOHTHPOBaHHOH C3VY TpeGOBaHUSIM TEXHUYECKHAX PETIIAMEHTOB M TIOITACAHHBIM
JIMIOM, OCYILECTBIIIOIUM CTPOUTEIILCTBO;

JOKYMEHT, IOATBEPKAANOIMA  COOTBETCTBUE  MAapaMeTpOB  MOCTPOEHHOM,
PEKOHCTPYMPOBAHHOH, OTpeMOHTHPOBAaHHOH C3Y NpOEKTHOM JOKyMEHTAUH U
HOANMCAHHBIH JIUIIOM, OCYIIECTBIISIOMIUM CTPOUTENIHLCTBO;

JIOKYMEHTBIL, TIOATBEPIKAAIOLIAE COOTBETCTBHE MOCTPOEHHOH,
PEKOHCTPYUPOBAHHOH, OTpeMOHTHpOBaHHOW C3Y TEXHWYECKHMM YCIOBHAM H
NOANKMCAHHBIC IPEACTABUTEISIMU OpraHu3alyii, OCYLIECTBISIOIIMX OJKCIUTyaTaluio
ceTell HHIKCHEPHO-TEXHIYECKOr0 00ecieyeHs (P X HAITHIAH),

cxeMa, OTOOpaKaromas pacToNOKEHUE IMOCTPOCHHOM, PEKOHCTPYHPOBAHHOM,
orpeMoHTHpoBaHHOH  C3VY, pacmonoxeHWe ceTeif  MHIKCHEPHO-TEXHHYECKOTO
obecrieyeHnsT B TPaHUIAX 3EMENBHOTO YYaCTKa M IUTAHHPOBOYHYHO OPTaHH3ALHIO
3€METIBHOTO Y4acTKa U MOANNCAHHAS JIMLOM, OCYILECTRIIAIOMINAM CTPOUTENBCTBO,

3aKIIOUCHME  CHENUATBHO  YIOTHOMOYEHHBIX ~ OpraHoB  (hemepasibHOM
UCIONHUTENBHOR BNACTH O COOTBETCTBHM TIOCTPOEHHOH, PEKOHCTPYHPOBAHHOIM,
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OoTpeMOHTHPOBaHHOH C3Y TpeboBaHMSAM TEXHHYECKHMX PETJIAMEHTOB M IPOCKTHOM
JOKyMEHTAIINH.

Opran, BEIABIINI pa3pelICHNE HA CTPOUTENBCTBO, B TEUCHHE AECATH THEH CO [THs
NOCTYIUICHN 3asBIIEHMS O BblAaue pazpemeHus Ha Beog C3Y B akcIuTyaTanuio obs3aH
00ECneynTh MPOBEPKY HAIMYMS W TPABIWIBHOCTH OQOPMIIEHHS HTOKYMEHTOB,
yKasaHHBIX B 9.8, ocMoTp C3Y W IPHHSTH PelIeHHE O BEIIAYE 3aABHTEIIO Pa3pELICHHST
Ha BBoA C3VY B okcIulyaTauMio uim o0 OTKa3e B BBbLAAYE TAKOTO pa3peUIeHHs C
YKa3aHHEM NPUYUH NPUHATOTO PCUICHUS.

OcHoBaHveM I NPUHATHS pemeHns 00 OTKa3e B BHAAa9e Pa3pelICHHS HA BBOX
00BEKTA B KCIUTYaTALUIO ABJISCTCS:

OTCYTCTBUE JOKYMEHTOB, YKa3aHHBIX B 9.8;

HecooTBeTcTBHE C3Y TpeOoBaHMSM TpajIoCTPOUTENHHOrO IUIAHA 3€MENBHOIO
y4acTKa,

HecooTBeTcTBHE C3Y  TpeOoBaHMSM, YCTAHOBJIIEHHHIM B pa3pellicHUH Ha
CTPOUTEBCTBO;

HECOOTBETCTBHE TIapamMeTpoB TIOCTPOEHHOT0, PEKOHCTPYHUPOBAHHOTO,
OTPEMOHTHPOBaHHOI0 C3Y NMPOEKTHOM JOKYMEHTAUH.

Pemenne 00 oTkase B Bblaaue pa3pelleHuss HA BBOA OOBEKTa B HKCIUTyaTALUIO
MOXET OBITH OCTIOPEHO B CYACOHOM TIOPSJIKE.

Paspemenie Ha BBOA OOBEKTa B IKCIUIyaTAlHIO SBIETCA OCHOBAHWEM JIs
MOCTAHOBKM HA TOCYJAPCTBEHHbIH YyYET IOCTPOCHHOTO OOBEKTA KANMTAIbHOIO
CTPOWTENTBCTBA, BHECCHHMS W3MCHEHWH B JOKYMEHTHI TOCYJApCTBEHHOTO YdYeTa
PEKOHCTPYMPOBAHHOTO 00BEKTA KAIUTATIBHOIO CTPOUTENBCTBA.

23



CTO 70238424.27.100.015-2009

(pexOMeHIYEMOE)
PexoMenmanuu (MeToanuecKue YKa3aHUS) O BHIOOPY cXeM U
o0opyaoBaHus /151 0€CCTOYHBIX CHCTEM 30/I0LLJIAKOYIAICHUSA
TEMJIOBBIX JJIEKTPOCTAHIUI

B HacTodImeM NMpHUIIOKEHUH MPHUBEICHBI:

IpUHIMINANbHAA cXeMa OeccTOo4HOH cucrteMbl 3omoyfaneHus 1OC U pan
KOHKPETHBIX CXEM, PEKOMEHAYEMBIX IS 3JIEKTPOCTAHIMH, CKUTAOIINX ONPEACICHHBIE
BHUJIBI TBEPAOTO TOIUIMBA M OOOPYAOBAHHBIX PAa3IMIHOIO THIIA 30JI0YJIaBIIHBAFOIMH
yCTaHOBKaMU,

OCHOBHBEIE TIPUHLHUNEI BbIOOpa OOOPYHOBaHHs U YCIOBHS, OIpPEAETISIOLIIE
HEO0OXOIMMOCTD €T0 PE3CPBUPOBAHHS B OECCTOUHBIX CHCTEMaX 30710y JATCHIIS,

PEKOMEHANNH, TIPEIHAZHAUCHHBIC U OPraHn3aImii, TPOSKTUPYIOMIX CHCTEMEI
sonmoynaneHns TOC U KPYMHBIX KOTENBHBIX, & TaK)Ke HAy4YHO-HCCIECIOBATENbCKUX W
HAJTQJ0YHBIX OpraHu3alnit, 3aHNMAFOIIIXCSl BOITPOCAMH 30JT0YTANCHHS.

O611re TOTOXKEHU S

BeCCTOYHBIMH ~ CHCTEMaM¥  30JIOYIQJICHUS, WCKITIOYAIONAMH  3arps3HEHHC
OPUPOIOHEIX BOJOEMOB M TPYHTOBBIX BOJ, SBISIOTCS OOOPOTHBIE CHCTEMBI
THAPO30JIOYOATICHHS, B KOTOPBIX OTCYTCTBYIOT MOCTOSHHBIE HIIM HEPUOAUYECKUE
cOpPOCEl  OCBETNEHHOM BOABI, a (QuibTpanMs BOABI uepe3 HAaMObl M JIOXKE
30JI01TAKO0TBANIA JIMOO TIOTHOCTBIO HMCKIIIOYEHA, JIMO0 HE BBI3BIBACT 3arps3HCHUS
TPYHTOBEIX BOJA B paiffOHE 30J0NLIAKOOTBANA BHINIE NPEAETIOB, AOMYCTUMBIX IS
BOJHBIX HCTOYHNKOB X035 CTBEHHO-OFITOBOTO HA3HAUCHHS.

K OeccrouHbiM cHCTEMaM MOryT OBITh OTHECEHBI TaKXKE CHUCTEMbI CyXOro
CKJIaMPOBAHMS 30JBl W IIaKa IPH YCIOBHH, YTO arMocdepHEIC, TTOBEPXHOCTHEIC,
TPYHTOBEIC W JAPYTHE BOABI, KOHTAKTHPYIOMME CO CKIAAUPYEMBIM 30JIONLIAKOBEIM
MarepranoM, He OyayT oOpa3oBEIBATH 3arpsA3HEHHBIX CTOKOB B MPUPOAHBIE BOAOEMbI
WIM 3arps3HATH BBIIE JOMYCTHMBIX TpPEAETIOB TPYHTOBEIE BOJAEI B paifloHe
30JI0IILIAKO0TBANIA.

OCHOBHBIM YCITOBHEM OKCIUIyaTallWW CHCTEM 30JIOVAAICHAS B OECCTOUHOM
pexuMe sSBIseTCs NeUIMTHEIM BOHBIN OanaHc, KOTA KOMMYECTBO IOCTYHAOIMEH B
CHCTEMY BOJBI HE MPEBBILIAET IOTEPH BOILI B PE3YJILTATE €€ MCHAPEHHMS, 3A0JIHEHUS
TOp CKJIAAMPYEMOro 30JI0ILTAKOBOTO MaTephaa, HCIOb30BAaHS OCBETICHHOM BOIEI 1
ap. B paifoHax, Tme ocamky 3HAUMTENBHO IPEBHIMAOT WCTIAPEHME, W 00eCcTICHeHNs
netunmTHOrO BOmHOrO Oamanca cucreM [3Y  HOMKHBL OBITH IIPEXYyCMOTPEHBI
JOTIOTHUTEITBHEIC MEPOIIPHUSATHS II0 WCITAPCHHIO WM WMCTONB30BAHUI0 00pasyIOMIXCs
M30BITKOB BOJIBL.

JpyruM yCJIOBHEM SBIIETCA AOCTATOYHO OoJblnas BMECTHMOCTH OacceifHa
OCBETJICHHOM BOBI HA 30JIOLDIAKOOTBAJC JUIS KOMITCHCAIWM TONOBBIX H3MCHCHMM
KONMYECTBA BOMEI, HAXOAAIMEHCS B CHCTEME, B pe3yiabTare 0Oojee WHICHCHBHOTO
MCIAPEHUs BOJBI Ha 30JI0NIIAKO0TBAIEC B JICTHH TTEPHO, TIOBBIICHHOTO TIOCTYILICHUS
BOZBI C aTMOC(EPHBIMH 0CAIKAMU OCEHBIO, HAMOPAKUBAHHS JIbJIA HA 30JI0ILTAKOOTBAIE
3UMOM ¥ IOCTYIUIEHUS TABOJKOBBIX BOJ BECHOM.
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Cobmntonenue STuX ABYX YCIOBHH MO3BOJIIET HCKIIOUUTD HEPEIIONHEHME CHCTEMBL
U BBIHY>KACHHELA cOpoc 00pa30BaBIINXCS H3JIUIIKOB OCBETIICHHON BOJBL.

BbIGop cXeMbl 30J0YIICHUS AODKECH IIPOM3BOIUTHCS € YIETOM CIEAYIOLINX
(akTOpOB:

BO3MOXKHOCTH O00pA30BAHMs COJNEBBIX OTJOXKCHHM B SIIEMEHTaX CHCTEMBI H
HEOOXOMMOCTH TEX MM MHBIX MEPONPUATUH IO IPEIOTBPALLICHUIO STUX OTJIOXKEHUH
WJIH YCTPAHEHUIO UX BPEIHBIX TOCIICICTBUN];

BO3MOXKHOCTH COKPAILCHHS PACX0/a BOABI Ha THAPOTPAHCIOPT U COOTBETCTBEHHO
COKpAIICHNSI KaUTATbHEIX U SKCIIIyaTallOHHBIX 3aTpaT Ha MEPEKAUKy 3070LLIAKOBO
ITyJIBbIIbI 1 OCBETJICHHOM BOJEI,

HE0OXOIMMOCTH COKPAIIICHNS MOTPEONICHNS IPHPOTHOM BOJIEH,

HEOOXOJUMOCTH OTTPY3KM CYXOH 3016l UM O0O0E3BOKEHHOIO IlaKa Uit
MOCJIEAYIOLIEr0 HWCIOJIR30BAHUSl B CTPOMTENBLCTBE M APYTHX OTPACHSIX HAPOIHOTO
XO3SMUCTBA,

BO3MOJXKHOCTH COKpAIlEHMsl 3arpal Ha OYHUCTKY CTO4YHbIX Boja TOC myTem
HCIOJTB30BAHUS 3THX BOJ WIS TOMAIATKA CHCTEMEI 30J10Y IaTCHAS,

HEOOXOMMOCTH  MPEAOTBPALICHUs  KOPPO3WM M abpa3sMBHOTO  M3HOCA
IyJIbIIOIPOBOIOB.

CxeMBI OECCTOYHBIX CHCTEM 30JI0YAAICHHS

Bri0op cxem 3050y aaneHus

Beibop cxembl 3onoynanenuss TOC onpemensercs, NpeXae BCErO, TUTIOM
VCTAHABIMBACMEIX 30JIOYJIOBUTENICH MW XUMHUYCCKAM COCTABOM 30JIbI COKMTaeMOro
TOIUIMBA, 4@ TaKKe MECTHBIMH  YCIOBMAMM  KOHKDETHOM  3JEKTPOCTAHLMU
(KMUMaTHyeckod 30HOM, THIOM 30JIOLLIAKOOTBAIA W €ro paccrosameM ot TOC,
HaJIM4IueM notpedureneit 30/0IMIIAKOBEIX OTXO0A0B 1 AP.).

CxeMa pa3aenbHOro yAalneHus JeTy4el 30016l U IIaKa

PasnenpHOE BHECTAHIIMOHHOE YAAJICHNE JIETyueit 30T U IMIIaKa PEKOMEHIYETCs B
ciydasx, korga KoTiael TOC HMMEHOT TONKH C OKHUAKAM  LUIAKOYJAJICHHEM.
T'uapoTpaHcnopT TpaHYJHPOBAHHOTO ILTaKa TpeOyeT Ooiee BBICOKMX CKOPOCTEl
oyaensl (B mpepenax ot 1,7 mo 2,0 M/c), 4TO KpOME VBENMUEHUS] >HEProsarpar
BEI3BIBACT NOBBIIICHHBIN a0pa3uBHbINA U3HOC IIyIBIONPOBOIOB.

Jnsd  pa3genbHOTO  yAaleHus TPAaHYIMPOBAHHOTO —[IIaka  IienecoobpasHo
IPUMEHATh BMECTO OarepHbIX HAcOCOB 3PIU(THBIE YCTAHOBKH, B MEHBIIEH CTENEHH
NOABEPKEHHBIE a0pa3sUBHOMY M3HOCY, M pacloyiaraTth LIJAKOOTBAl HA TEPPUTOPUU
TOC unmu B HemocpeacTBeHHOH Onuzoctd k Hell. [TmakompoBOABl IENecoo0pasHo
3aUIIATE OT aOpa3uBHOIO M3HOCA BTYJIKAMH M3 KAMEHHOTO JIUThS.

CxeMa pa3fenbHOro yaaleHus HUIaKa U JIeTydel 307l MOXKET ObITh IPUMEHEHA U
Ipu TONKaX € TBEPAbIM LIJIAKOYIAJICHUEM, HAIPAMEP, KOrjaa MMECTCA HOTpeGI/ITeJ'H:
LUIAKA.

Cxema nmpuroaHa s JIHOOBIX BUJAOB TBEPAOIO0 BHCPICTHYCCKOI'0 TOIUIABA U
JIH0OBIX TUITOB 30/I0YJIOBHTEICH.

Ilo cxeme, mpuBeeHHONW Ha PUCYHKE A.l, IIJTAaKOBas MmyJiblia W3 IIIAKOBBIX BaHH
14 xommoB moctymaer B 3ymnd oSpnudTHON ycTaHOBKHM 13, TOAHMMAaeTcs Ha
HEOOXOOUMYIO BBICOTY W 3aTeéM CaMOTCKOM HaNpaBisercs B IUIAKOOTBAT HITH
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NITaKOOTCTOHHMK 6. OCBETIICHHAs BOJAA M3 IITAKOOTBajIa HacocoM 12 Bo3BpaliaeTcs Ha
TOC.

3omoBass mynbna W3 30JIOYJIOBHTENEW 9 mo camoTeyHbiM KaHamam 10 ¢
noOyAuTENBHBIMHU comiaMu 11 mocTynaer B mpusaMOK OarepHoit HaCOCHOIH 5, OTKyaa 1o
HyJ'lLl'lOl'[pOBOLlaM 4 MEPEKAaYMBACTCA HA 30JI0LLIAKOOTBAI 3.

OcsetneHHad Boja cobwpacTcs B Oacceiftme 1, oTkyga HacocaMH 2 1o
Tpybonposoaam 7 sBo3spamaercs Ha TOC.
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Pucynok A.1 — Cxema pa3aensHOTO VQICHUS JICTY el 30JTbI H IILIAKOB

Ocaetnennad BoJa ¢ 30JI0ILIAKO0TBANA M CO IMUIAKOOTBAA MOXET OBITh CMEIIaHa
U WCTIOJIb30BaHA I BCEX HYXKI, MOKA3aHHBIX B cxeme pucyHka A.l. Opsako mpu
Haymmaud Ha TOC MOKpBIX 30JI0y/10BUTENEH BOAY W3 MTAKOOTBAJIA, B MCHBINICH CTETTEHH
HEPECHILECHHYIO COJIAIMH, CIEAYET HANpABIATh Ha OPOIIEHHE KOAryJsTopoB BeHTypH
15 MOKpBIX 30JI0YJIOBHTENEH, & OCTaTOK - B HAmopHbie Oaku 8 i OpOIIEHHS
KaIUICYJIOBUTEIEH.
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MajioMHHepaTM30BaHHBIE CTOYHBIE BOJABI ¢ cojiecofepianueM menee 1000 /M’
ClIeMyeT HAmpaBiATh B 3ymMn¢ spnudra, a 6onee MUHEPAIM30BAHHLIE - B J0JIOBLIE
KaHalbl.

Ipr OIETOYHONM peaKkuMu OCBETJICHHOM BOOBI B CXEME JOIDKHBI  OBITh
OPEIyCMOTPEHBI  COOTBETCTBYIOIIME  YCTAHOBKM AN HEUTpanw3amuy  BOXBL
HOOCTyMaoLed Ha OPOIICHWE MOKPHIX 30JIOYJIOBHTENEH, M [ IPOMBIBKH
TPYOOTIPOBOAOB OT OTJIOKSHHIA.

Cxewma ruapososoynaneHus TOC ¢ CyXUMH 30JI0yJIOBUTETIAMHI

Ha T3C, o00opymOBaHHOW CyxXWMH  30JIOYJIOBHTEISIMH, — LIEnecoo0pasHO
MCIMONB30BaTh CHCTEMY a3poskeno0oB sl cOopa M TPaHCHOPTA YIOBICHHOH neTydei
307161 B TIPEAEIIAX MOAOYHKEPHOTO TIOMEIICHNS C TTOCJIEAYIOIUM THAPOTPAHCIIOPTOM €€
Ha 30JI0LITAK00TBaN. Takas cxema Mo CPaBHEHHUIO ¢ YUCTO MAPABIMYECKOM MO3BONSAET
OT ABYX OO YETBIPEX pa3 COKPaTUThb PAcXol CMBLIBHOM BOABI, YIYYIIMTH YCJIOBHS
SKCIUTyaTal[ii BHYTPEHHEH CHCTEMBI 3010y 1alieH s, 0COOEHHO VTS 30JIBI, 00Ianaromeit
[IEMEHTHPYIOMMIMHE CBOMCTBAMU, 00ECTIEUUTh OTOOP CYXOH 30IBI 1S MCIIOIB30BAHHSL.

B OTHENBHEIX CTydYasxX BMECTO adpOXKETO00B MOXET OBITh PUMCHEHA BAKyyMHAs
CHCTEMAa TPaHCIIOPTa CyXOi 30IbL.

ITo cxeMe, MpUBEOCHHON Ha pHCYHKE A.l, jeTyuas 305a U3 30i0ynoBuTenci 14
Yepe3 MHEBMOCIOCBEIC 3aTBOPHI MM MHTATKH 15 mocTymaer B aspoxenoba 16. Ilo
CHCTEME a’poKeno0oB 30/1a coOupacTCsi B KOHIICBOH IMHEBMOCIOCBOM 3aTBOD-
nmepexiIodaTens [7, u3 KOTOporo MokeT ObITh HampaBiieHa JIMOO i1 OTIPY3KH
noTpeduTeNnto, MO0 B CMECHUTE/bHBINM anmapar 18 s moydeHus 30JI0BOH IYJIbIIbL
PexomenayeTcs ycTaHaBIMBaThb 2 30JIOCMECHTENIBHBIX —almapara Ha KaKabld
sHeprodmok (1 paboumit w 1 pe3epBHBIN). DOTH anmapartel LenecooOpazHO
yCTaHABIMBAaTh, BO3MOXHO, OmDKe K OarepHEIM HACOCHBIM MM HA JAOCTaTOYHOM
BBICOTE, 4TOOBI OOECIEYUTh TPAHCHOPT MYJibIbI A0 OarepHBIX HaCOCOB CAMOTEKOM C
MUHAMAIBHEIM Pa30aBJICHAEM BOAON W3 MOOYAWTENBHBIX cOmi. ITph pacmonoskeHun
YCTbsS 30JI0BBIX OYHKEPOB OT 5 10 6 M Bbllle YPOBHS BXOAHOIO OTBEPCTHS
CMECHTEBHBIX ~ anmapaToB, BMECTO adpoXKeNT000B  LeNeco00pa3sHO MPHUMEHSATH
HAKJIOHHBIC TOUYKH.

1lInaxoBas nynbla U3 MUIAKOBBIX BaHH KOTJIOB 10 BMECTE C 30JI0BOM MyJIBIOH O
CaMOTEYHBIM KaHalaM 9 ¢ NoOyAWTENbHBIME comiaMd 13 mojaercs B MPUAMKH
6arepHEIX HACOCOB 8 U 110 MYJIBIIONPOBOAM 6 MEPEKAIMBACTCS HA 30JI0MUIAKO0TBAN 1.
JInsg TpaHcnopra LLIaKOBOM MyJibIlbl MOXET ObITh MCHOJIB30BAHA CXEMa pa3fesIbHOro
YAICHAS, TIPECTaBICHAAs HA pUCYHKE A. 1.

OcseTneHHAT Ha 30JI0MIIAKOOTBANIE BOJIA Uepe3 MAaXTHBIC KOJIOAUBI 2 TIOCTYIaeT B
GaccelfH OCBETJICHHOM BOJBI 3 C pa3je/MTeNbHOM AamO0ii 4 W 3aT€M MO OTKPHITOMY
KaHaly 5 mopmaercs Hacocamu 7, Bo3Bpamaercss Ha TOC k cMbIBHBIM Hacocam 11 u
WCIOJB3YETCs Ha CMBIB 30JIONIUIAKOB M JIPYTHE HY>K/ABI JJIEKTPOCTAHIINH.
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Pucynok A.2 — Cxema ruapo3zonoynanenuss TOC ¢ CyXuMH 30J10yIIOBHTENAMH

TToamuTka cHCTEMBI JOJDKHA OCYILECTBIATHCS B IEPBYIO OYEPEIb CTOYHBIMH
Bogamu TOC, HampaBIsIeMBIMH B 30JIOLUIAKOBBIE KaHAJBI MM MPUSAMKH OarepHBIX
HACOCOB.

Cxema npurogna st TOC, cxuraromux o0bie BUAb TBEPAOrO TOIUMBA. BriGop
o0opyaoBaHuss IS CXEMBI, BMECTHMOCTH OacceifHa  OCBETIICHHOH  BOJABI,
IPOTSLKEHHOCTh KaHala OCBETIEHHOM BOABL U HEOOXOAUMOCTDH COOPY>KEHUS YCTAHOBKU
12 ans nepuoaMYecKO OYHMCTKHA TPyOOMPOBOJOB OT KapOOHATHBIX OTJIOXKEHHH
OMPENENAFOTCS COCTaBOM 30JIBI CXKUTAEMOTO TOIUIMBA M MECTHEIMH  YCIIOBHSAMM.
PexoMenanuu no BeIOOPY 000pymoBaHus IPUBEICHEI B pazaene A.4.

A23 Cxemsl rugpososoymaneHus TOC, 0OOpyIOBaHHBIX  MOKPBIMH
30JI0YTOBUTETSIMA

Cxemsl ruapozonoynaneHus TOC ¢ MOKPBEIME 30J0YJIOBUTENSAMU IPUBEICHBI HA
pucynkax A.3, A4, A5,

IIpumeuanue — * Tlozunuu ¢ 1 no 13 uMerOT Te jke HAMMEHOBAHUS YTO U B ONMHCAHUM PUCYHKA
A2.

B uwactm ynameHms muiaka W BHEIUHEH CHCTEMBI THIPO30JIOYAAICHHS JTH CXEMBI
HACHTHYHBl CXEME, NPUBEJCHHOM Ha pUCYHKe A.2. HMX OToMuMe OT CXEMBI
ruaposonoynancHus TOC ¢ cyxuMu 3010yJIOBUTEISIMU M OJJHA OT APYTOi 3aKIF0UacTCS
B CHCTEME OPOLICHUS MOKPBIX 30JI0YJIOBUTENEH.
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VcroiiunBoe W HAOE)KHOE OPOLUCHME MOKPBIX 30JI0YJIOBUTENCH, OCOOEHHO
KOarymiaTopoB BenTypu, sBisiercss 00A3aT€NIBHBIM — YCIIOBHEM WX  HOPMAJBHOM
SKCIITyaTayi U 3QHEKTUBHON OYMCTKM ra30B OT 30ibl, HapymieHue pexuma paOoThI
opormaromux (GOPCyHOK H3-3a 00pa3oBaHMs COJEBBbIX OTIOKCHUNH MM 3arpsA3HEHUS
COINCP)KAIIMMUCS B BOJE MEXaHMYECKAMH TPUMECAMH TPUBOANT K W3MECHEHHUIO
KOHGUTypauuy win epekocy (akena AMCIeprupoBaHHON BOBI U KaK CJIEICTBUE 3TOT0
K 00pa30BaHUIO 30JIOBBIX OTJIOXKECHWH B Koarymstopax Bentypu. Ilostomy mis
OPOIIEHUsT KOATYIIATOPOB BEHTYPH MOKDHIX 30JI0YJOBHTENEH MpHUrogHa 000pOTHAsS
BOJa, He 00pa3yronIas KapOOHATHLIX, CYNb(aTHLIX U JPYTUX COJNEBBIX OTIOKEHUH, T.€.
BOJa, He comeprkarmas ruaparHoit menouan (pH > 10,5) u He UMeroIIas NePeChILEHUS
cymb(}haToM KaybIHs WIH APYTUMH IIJIOXO PACTBOPUMBIMH COSAMH.

1 234 5

e |

Pucynoxk A.3. — Cxema ruaposonoyganernst TOC ¢ MOKPHIMH 30JI0YJIOBHTEISIMH ITPH
HEHWTPAIBHOH peaKkluu OCBETIICHHON BOAbL

29



CTO 70238424.27.100.015-2009

Pucynok A.4 — Cxema rugposonoynanenus TOC 000py 10BaHHON MOKPEIMH
30JI0YJIOBUTC/IAMH C aBTOHOMHDBIM LHUKJIOM OPOIICHUA
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Pucynok A.5 — Cxema rugposonoyaaneHus TOC ¢ MOKPBIMH 30J10YJIOBHTEISIMA
IIPH IIENOYHOH peakuyu 000pPOTHOH BOJBI

JomyckaeTcss COACp)KaHWE B OpOINaiomieil BOAE B3BEHICHHBIX  YACTHIL
MEXaHHYECKHX TMPUMECEH pa3MepoM, BIBOEC MEHBIIAM, Ye€M MHUHHMMAJIbHBIH JUaMETP
MPOXOJHBIX CEUCHUH BHYTPEHHUX KaHANOB (OPCYHOK.

TlepeuncieHHBIC VCITOBUST JOJDKHBI COONMIOmATeCs M IS BOABL, OPOLIAFOLIEH
KaIUIeyJIOBUTEH, XOTS COIUIA, TIPAMEHIEMBIC Ui OTOH LENH, UMEKT OCOomblIue IO
CpaBHEHHIO ¢ (OpPCYHKAMH NPOXOAHBIE OTBEPCTUS. U MOIYT OBITH OYHINECHBI 0€3
OCTaHOBKH KOTJIA.

CxeMa OpOINEHHS MOKDBIX 30JIOYJIOBUTENCH, MPUBEACHHAsA HA PUCYHKEe A4,
OPUrOAHA JJIsl CUCTEM THAPO30JI0YIANIeHHs, B KOTOPbIX OCBETICHHAS BOJA OyIeT UMETh
pH wmeree 10,5, Takamum cucTeMaMil  sBIAOTCS  0OOpOTHBIE cHCTeMBl [3VY
TEIJIODJIEKTPOCTAHTIHM, COKUTAIONNX SKAOACTY3CKHE U KHU3ENOBCKME YINU, B 301€
KOTOPBIX TIPAKTHYECKH OTCYTCTBYET CBOOOJHAs OKHCh Kallblius, a TaKKe yIIn
Jonerkoro, IlToamockoeHoro, Kaparanmuackoro W BopkyTmHCKOro 6acceiHOB,
HUMEIOIIMX JOCTATOYHO BBICOKOE COACPIKAHHME CEPbl U YMEPCHHOE COACPKAHUE B 30JI€
CcBOOOIHON OKHUCH KaJTBIIHS.

OcBeTieHHas BOJIA B TaKMX CHCTEMax MOXET Oe3 MpeaBapHTENbHON 00paboTKu
MOAABATLCS HA OPOIICHUE MOKPBIX 30JI0YJIOBUTENCH.
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B 6eccrounsix cucrtemax I'3Y ¢ MOKPBIMH 30JI0YJIOBHTEISIMH OCBETIICHHAS BOJA
MOXKEeT OBITH HaCHIIIEHa Cyiab(aTtoM KaiblMs. B 3TOM ciydae IS TMpefOTBpaLICHUSL
Cynb(aTHEIX OTIOKEHHIT Ha BHYTPEHHUX OPOIIAEMBIX HOBEPXHOCTIX 30JI0YJIOBUTENEH
HeoOXoauMo A00aBIATH B 3Ty 4YacTh OCBETJICHHOH BOIBI, KOTOpas MOJaeTcs Ha
opoweHre koarymsitopoB Bentypn, ot 20 mo 30 % TexHWYEeCKOH BOABI WIH
MaJIOMHHEPAIU30BAHHBIX CTOKOB.

Jis 3Toro uenecoobpasHo nuTanue (POpPCyHOK KoarynsTopoB Bentypu 17 MOKpPBIX
30510yJ10BUTENEH 14 IPOU3BOAUTE OT OTACIBHON IPYNITEI HACOCOB 18, MOAKITIOYEHHBIX K
cbopuoMy Oaky 15, Kyaa KpoMe OCBETIEHHOW BOJIBl  HANpPaBISAIOT  BCE
MaJIOMHHEPAJIM30BAHHBIE CTOKH U HEOOXOAMMYIO 100ABKY TEXHUYECKOM BOJIBI.

Ha osmexTpocTaHMsAX,  CKWTAlOMWAX  KU3CJTOBCKWH, TOAMOCKOBHBIH M
9KHOacTy3Ckuif yrii M O0OPYJOBAHHBIX MOKDBIMH 30JIOYJIOBHTEISIMU, IIYJIBNA,
NOCTyMaoumas B 0arepHyr0 HACOCHYIO MOXKET UMETh KMCIIYIO peakuuio. B aToM ciiydae
A TIPEeNOTBpAINCHHUS KOPPO3WH MYyJBIHONPOBOJOB B cxemMe I3V Heobxoaumo
MIPEAYCMOTPETh YCTAHOBKY /ISl HEMTPAIM3alMK MyJiblibl 16, HanpUMep, myTeM J00aBOK
IIEJIOYHEIX CTOKOB BOAOMOATOTOBUTENBHOH YCTAHOBKM MITH PACTBOPA M3BECTH.

JU1s SKuOAcTy3CKOTO YT BO3MOXKHA HEHTpamm3amus KHCIION IyJIBIB Oe3
n00aBOK ILENOYHbIX PEAreHTOB MYTEM BBIACPKKA MyJblbl 0P HMHTCHCHBHOM
nepeMemmBanuy B TeueHne oT 10 1o 15 mMuH. Takyro HeHTpaTH3auio IerecoodpazHo
IPOBOJUTH B 3pIU(THOH YCTAaHOBKEC € 3yMI(OM BMECTHMOCTBIO, 0O€CHEUMBAIOLICH
TpeOyeMoe BpeMsl BEIACPIKKH KUCJION MyJbbL.

Jns yrneii UensiOMHCKOTO, YpKarambckoro, Apkarajuackoro, CaxXxalMHCKOTO U
HeproHrprHCKOro MECTOPO)KACHUI IyJblla MOKPBIX 30J10YJIOBUTENEH OyneT HMETh
KUCIYIO PEAKLUI0, HO B PE3y/NbTaTe PACTBOPEHMS COACPKAIUMXCA B 307€ LLEIOYHBIX
COCIIMHEHUI yKe B IEPHOM OT 2 A0 5 MHH IOJIHOCTBEO HEUTPAIM3YETCA, a B EPUOA OT
0,5 no 1,0 4 mepeMeImMBaHUs IPUOOPETACT ILEIOYHYIO peakimio. [103ToMy B cucTeMe
THIPO30JIOYAICHUS  DJCKTPOCTAHLMM, CKUTAIOIMX TEPEUUCICHHBIE VI W
000pyJOBaHHBIX MOKPHIMU 30JI0YJIOBUTEISIMHM, IyJbla, MOCTyHAomas B OarepHble
HACOCHI, MMEET HEHTPAWIBPHYH) PEaKIMI0, a OCBETJICHHAsd BOJA, BO3BpallaeMmas ¢
30J10LITAKO0TBAIA — LIETIOYHYIO.

Jlns TakMx 3JEKTPOCTAaHIMM pekomenayercss cxema [3Y, mpuBeneHHas Ha
pucyHke A.4. TTo 370l cxeMe Kucas mybla U3 MOKPBIX 30JI0YJIOBUTENEH MOCTYNAET B
spmudT 16, pacmonaraeMblii B HEHMOCPEACTBEHHOM ONM30CTH K 30JIOYJIOBHTENAM W
HepeKkaunBacTcs B 0aK-0TCTOMHUK 14, BBIMONHSIOWINI OTHOBPEMEHHO POJb HAOPHOIO
Oaka /U1 OPOIIECHNS KaIlIeyI0BUTENeH 15.

3oma 1 4acTh BOABI U3 0aKa-OTCTOIHMKA HANPABIIIOTCS B OarepHyI0 HaCOCHYIO, a
ocBeTyieHHas Boga (mpuMepHO 70 % o0111ero Kojau4yecTra BOAbl B IMyJIBIIE) MOJAETCS HA
OpolIeHHE KarieyaoButenel u B cOopHEIl Oak 18. B cOOpHEI 6ak HampaBIsAOTCsS
TaKKe MAJIOMUHEDAIM30BAHHBIE CTOKM M TEXHMUYECKas BOJA B  KOJIMYCCTBE,
HEeoOXOOUMOM IUI1 KOMIICHCAINH MOTEPh BOMBI, MCTIAPSIOMIEHCS B 30JI0YJIOBHTENAX U
cOpacblBagMoit BMecTe C 30710# 13 Gaka-oTcTolHIKa. Bosa 3 cOopHOTO 6aka HacocaMu
19 monaercst Ha oporerue Tpyd Bentypu 17.

Takas cxema He TpeOyeT COOPYKCHHS YCTAHOBKH IO HEMTpaM3amuyl MIEIOYHON
OCBETJICHHOH BOABI IIepe] e¢ MoAaucii Ha MOKpBIE 30J10YJIOBUTENH, @ TAKKE IO3BOJIAET
COKpaTUTh IPUMEPHO B [Ba pa3a KOJHYECTBO MYJbNbL, NEpeKAuMBacMOd Ha
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30JIOIIJIAKOOTBAJI, u KOJIMYECTBO OCBETJICHHOMN BOJBI, BozspamaeMoﬁ Ha

SJIEKTPOCTAHIIHFO.
JUIs 3NEKTPOCTaHIMM, CKUTAIOIMX Ky3HEIKHe yrid, Topd, yrimm HMHTHHCKOTO,
JIbBOBCKO-BOJIBIHCKOTO, Arelickoro, I'ycunoosepckoro, Borocnosckoro

MECTOPOXIAEHMH ¥ OOOpYyJOBAaHHBIX  MOKPBIMH  30JIOYJIOBUTENSAMH,  BOAA,
OUPKYyJIHpyromas B 06opoTHoit cucreme 1'3Y, Oyner uMeTh MIENOYHYI0 peakimio. Jls
TaKUX IEKTPOCTaHUMA pekoMeHayemas cxema I'3Y, npusenena Ha pucynke A.4. Ilo
3TOH cXeMe OPOINECHHE KaruieyJoBuTeNeil 18 ocyIecTBiseTcs mMeNoYHOH OCBETIIEHHON
BOJIOH, momaBaeMoii 6e3 Bcakoit 00paboTku B HanopHble Oaku 14. TTOCKOJBKY JIHHUA
MOJAYM INEOYHOM OCBETJICHHOM BOABL M comia OymyT 3apactarth KapOOHATHBIMH
OTJIOKEHUSMH, KaIUICYJIOBUTENH CHa0XalTcsd JBYMS TMOSACaMM  OpOIUEHUS C
CaMOCTOSTETbHBIMUA HOABOJAMHM OT HAIOPHOro Oaka, oJHUM paCoyuM M OJHHUM
pe3epBHBIM. [lo Mepe 3apacTaHusl COIUT INPOM3BOAMTCA MX OYMCTKA MEXAHHYECKMM
CII0CO0OM MM IIPOMBIBKOM KHCJIOTOH.

OcranbHas 4acTh oOpowaloledl  BOAbl MOCTYMAET HAa YCTAHOBKY Ul
HelTpanuzauuu menoun 16 u 3arem HacocoM 17 momaercst Ha GOpCyHKH KOaryasiTOpoB
Bentypu 15 30510y10BHTENEH.

B nmanHOW cxeMe yIenbHbIA pacxoA BOALI HA OPOIIEHME KalljeyJOBUTENEH
HEo6X0MMMO yBemanTh ¢ 0,05 10 0,2 kr Ha | M’ ra3oB (IIpu HOPMATBHBEIX YCIOBHAX).
OTO MO3BOJIUT YBEJIUUUTH OITIOUICHUE OKUCIIOB CEPBI U3 IBIMOBBIX [a30B U YMEHBIIUTh
LIETOYHOCTh BOJBL, UMPKYIUpytowleil B cucteme ['3Y.

Kak u BO BceX cHCTeMax €O LICIOYHONH OCBETJIEHHOH BOIOH B cxemax,
MPUBENEHHBIX Ha pHCYHKaXx A4 u A.5, mpeaycmarpuBaeTcsi ycTaHOBKa 12 s
TIePHOAMYECKON OUHCTKH TPyOOIIPOBOAOB OCBETIICHHOH BOABI OT OTIIOKEHWIA.

HeliTpanu3anus MeI0YHOR OCBETICHHON BOABI 000POTHBIX cucTeM I'3Y

B cucremax  ruaposoioymaneHus TOC,  oOOpYHOBaHHBIX  MOKPBIMH
30JI0yJIOBUTEISIMHE, CO LICJIOYHOH peakuuedl OCBETICHHOH BOABL HEOOXOOUMO
MPEAYyCMATPUBATh YCTAHOBKY U1 HEHTpaM3ally TOM YacTH OCBETICHHOW BOXBL,
KOTOpasi UCTIONB3YETCS VISl OPOLLIEHHS KOaryisTopoB BeHTypH KarieynoBUTeNeH.

Ha pucynke A.6 mpuBesieHa cXeMa HEWTpaTU3ayy METOYHOH OCBETIIEHHONW BOBI
COJIIHOM  KUCJIOTOH. YacTh MIENOYHOM OCBETIICHHOHM BOABI C  30JI0LUIAKOOTBAJIA
noctynaeT B 6ak-HelTpanuzarop 3, 000pyIOBaHHbIH MEPEMEINBAIOIAM YCTPOHCTBOM
4. B aror xe 0ak HACOCOM-Z03aTOpOM 2 A00aBISIOT HEOOXOMMOE KOJIMYECTBO
COJISIHOM KMCTIOTHl M3 XpaHWIMINA | M HAONPaBIsIOT MAJOMUHEPAIU30BAHHbIE CTOKU U
TEXHWYECKYIO BOJY, €CIU JIoOaBKka Takoi BOJBI TpeOyeTCs J1sl MOANMMTKH BCEi CHCTEMBI
I3y.

JosupoBanue KUCIOTH B Oak-HEHTpanu3aTop ONpencisioT no mokazanusiM pH-
METpa 5, yCTaHABIMBAEMOTO Ha CIIMBE U3 Oaka.

Helitpanu3opanHas BOJa HAacocOM 6 IOAACTCS HA OPOLICHUE KOAryJsiTOpOB
Bentypu 3onoynoputeneit. CiucreMy noaaud uis obecrnedeHus: cTabMiIbHOTO JaBICHUS
nepes OpOmIAIIMMH  (JOPCYHKAMH  11eJIeco00pa3sHo  000py/I0BaTh aBTOMATHYECKHM
PEryasaTopoM 7, AEHCTBYIOLIMM OT MEPBUYHOTO MpeoOpa3oBarens (1aT4uKa) JaBIeHUS.
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Pucynok A.6 — Cxema HeiiTpanu3anuu meno4Hoi 000poTHON BOABI CONSTHOM
KHCJIOTOM

Konuuectro texuuueckoit (20%) consHOH KHCIOTHI, HEOOXOOUMOE  JUIs
HEHTpanM3aluy OCBETICHHONW BOJBI CO MENOYHOCTRIO 10 Mons/M3, B pacuere Ha 1000
MBT yCTaHOBIECHHOH MOIIHOCTH 3NEKTPOCTaHIMYU COCTaBUT npuMepHo 0,3 kr/c. U3-3a
CTOJIb BBICOKOH MOTPEOHOCTH B KHCJIOTE 3Ta CXEMa HEHTpalu3alMd MOXKET OBITh
PEKOMEH/IOBaHA TOJIBKO UISL SNEKTPOCTAHIUM HEGOMBIIOH MOIMHOCTH WM B KAaueCTBE
BPEMCHHON WM DE3CPBHOH YCTAHOBKH OO OCBOCHHS 0o0jie€ SKOHOMHMYHBIX CXEM
HEUTpaIu3aluy.

K TakuM cxemam MOTryT OBITH OTHECEHBI CXEMBbl HEHTpaNHM3AIMK INETOYHOM
OCBETJICHHOH BOJBI ABIMOBEIMH TIa3aMH, KOTOpHIE B HACTOAINEE BpeMs MPOXOIAT
OIBITHO-IIPOMBIIIICHHYIO MPOBEPKY. [IpeMMyIIEcCTBOM cXxeM HeHWTpanu3auuv BOJbI
YIJIEKUCIIOTOM JBIMOBBIX Ta30B SBJIAETCS HE TOJIBKO BO3MOYKHOCTh SKOHOMHUH COJITHOM
KHCJIOTB, HO M HEKOTOpas ACMHUHEpPATHM3AaLUs OCBETIICHHOH BOIBI B PE3yibTare
OCaKAEHHs 00pa3yIoLerocs Mpy HeliTpanu3auy KapOooHaTa KaubIusl.

Ha pucyHke A.7 npuBeneHa cxemMa HEWTpaIM3aluy WIETOYHONH OCBETIIEHHON BOABL
JBIMOBBIMHM Ta3aMH.

Ilo 310l cxeMe mienoyHas BOJA ¢ 30JIOLUIAKOOTBAJIA HACOCOM 1 ¢ HAmopoMm He
MeHee 250 M mojaercs B BOJAOTA30BBIN 3KEKTOpP 2; ABIMOBBIE a3bl OTOMpAOTCSA B
PKEKTOP 32 CUET PA3PEKEHHUs], CO3JABAEMOr0 B €T0 ra3oBoi kamepe. [ HCKIIFOYCHHS
NonasiaHis. BOABI B ra30xoA 3 HMMeEETcd aBapHiiHBI cOpoc 4epe3 rmapo3arsop 7 B
OmpKalIINii 30JIOUUTAKOBBI KaHA. OKEKTOP NPUCOCIMHEH HETOCPEICTBEHHO K
BEPTUKAIBbHONH monoii konoHHe 4. CMech BOABI W ABIMOBBIX Ta30B M3 HKEKTOpa
MOJHMMAETCS 0 KOJIOHHE 4 ¥ MOCTYNAcT B KOJIOHHY 5, BBITIOJIHSIOIIYI0 OJHOBPEMEHHO
ponb cemaparopa. B cMecuTenbHON KaMepe KeKTopa M B KOJIOHHAX IIPOUCXOIUT
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B3aMMOJICHCTBIE YTIIEKUCIOTH JBIMOBBIX TA30B CO IMEIOYHON OCBETJICHHOW BOJOI ¢
00pa3zoBaHHEM KapOoHaTa KanbLys.
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PucyHnox A.7 — Heiirpanu3sanus LeT04HONH 000POTHOI BOJBI ABIMOBBIMU ra3aMH

HeliTpanu3oBaHHas BoJa HANpaBACTCs B OCBETIMTENb 6 [N OTACICHUA
kapOoHata kanbnus. YacTe Ocajka OCaKIACTCS B HIDKHEH 4YacTH KOJIOHH. Becp
OTZETCHHBIN 0CAaJ0K 13 OCBETJIMTENS U KOJIOHH HAIPAB/AETCA B OArepHyr0 HACOCHYIO H
MepeKkaumBacTCs ¢ 30708 Ha 30j0muTakooTBal. OCBETICHHAs BOJA M3 OCBETJIMTENS
HacocoM 12 HampaBnsgercs B KOMIEKTOP 11 M 3aTeM HCHONB3YeTCs IS OpPOIUCHUS
KOaryJisTopoB BeHTypH MOKDEIX 30J10y/10BUTENEH.

CucreMa momauM HeWTpaTM30BaHHONW Boabl 00opyayercs pH-merpom 13 mis
KOHTpPOJIL CTENEHH HEHTpalIuM3allM M YCTPOMCTBAMH [UIL  ABTOMATHYECKOIO
PETYITMPOBAHUS HaBIeHUS 8 U 9 BOABI epea (hOpCyHKaMH MOKDBIX 307I0YIOBHATENEH.

B mponecce Helirpanm3anuy 4acTh 00pasyromerocs kapOoHaTa Kaibus Oymer
oceaaTb Ha BHYTPEHHHUX IOBEPXHOCTAX 000pyAoBaHHMA. B Hambombliel cTemeHH 3TH
oTioxxeHus: OyAyT 0Opa3oBEIBATECS B CMECHUTENBLHOM kamepe 3xeKkTopa. s OuMCTKI
CHCTEMBI OT OTIOXKEHUH IpeayCcMaTPUBACTCs MEPUOANUECKOE IEPEKITIOUEHNE Hacoca 1
U 3XKEKTOPa 2 CO IIETOYHOM BOJBI HAa HEHTPATM30BaHHYIO BOY, IOJABAEMYIO K HACOCY
OT OCBETIIMTEN 110 TpyOomposogaM 10.

Ji1g BO3MOXKHOCTH IPOBEACHUS Takol OYMCTKU Oe3 MPEeKpalieHHs MOJAYH BOIBI
HA MOKDBIE 30JI0YJIOBUTENHN B CXEME IIPEAYCMOTPEHO JIBE CAaMOCTOSTENEHO paboTaromue
YCTAaHOBKH 0 HEHTpalU3aliy C IIPOU3BOAUTEIILHOCTBIO KaXKIOH, COOTBETCTBYIOLICH
noTpeOHOCTH HEHTpaT30BaHHON BOJBI HA OPOIIEHHE KOATYIATOPOB BEHTYpH MOKpPBIX
3on0ynoBuTenell. OpHa ycTaHOBKa Bcerza paboTaeT B pPEXUME HeHTpantu3anuu
IIEJIOYHOHR BOJBL, & IPYras - B PEKUME IPOMBIBKY OT 00pa30BaBIIUXCs OTI0KEHUN WIH
HAXOMUTCs B PEMOHTE UIIU PE3EPBE.

C6poc MaIOMHHEPATM30BAHHBIX CTOKOB H TEXHHIECKON BOIBI UTS MOMITUTKH BCeit
cucteMbl ['3Y 0CyIIECTBISETCS B OCBETIUTENb 6.
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JI0 TpOMBIIUIEHHOH MNPOBEPKHM CXEMAa HEWTpANU3alMU IHEJIOYHOH  BOIBI
JBIMOBBIMHM Ta3aMH MOKET OBITh PEKOMEHIOBaHA KaK OIBITHAs, ¢ 00A3aTEIEHEIM
yuactiem BTH B pa3paboTke mpoekTa yCTAHOBKH U IyCKOHAIAI0YHBIX paboTax.

Ounctka TpyOOINPOBOMOB CHCTEMBI THIAPO3OJIOYAAIECHHS OT KapOOHATHBIX
OTJIOKCHHUH NMPOMBIBKOM CMECBIO BOJBI U IBIMOBBIX I'a30B

B o00opoTHBIX cHcTeMax THAPO30JIOYJAJICHHA CO INEJIOYHOM  peakuueit
OCBET/ICHHOH BOABI HEOOXOOMMO TPEAYCMATpPUBATh TEPUOAMYECKYIO  OUYHCTKY
MarucTpanbHbIX TPyOOMPOBOJOB, KOJJIEKTOPOB M HACOCOB OCBETJICHHOH BOJBI OT
OTJIOXKCHHH, COCTOSAIMX B OCHOBHOM U3 KapOOHaTa Kalblusl.

Ha pucynke A.8 npuBemeHa cxeMa OYHCTKH TpPYOOTPOBOJOB M KOJUIEKTOPOB
OCBETJICHHOH BOJIbI MPOMBIBKO# CMECHIO BOJIBI 1 IBIMOBBIX Ta30B.

IIpombiBouHast Boaa Hacocom 20, pasBuUBalOIMM Hamop He MeHee 2 Mlla,
MOAACTC K BOAOra3oBOMY 3XeKTopy 17. OT0Op IOBIMOBBIX Ia30B B KEKTOD M3
razoxoyia 13 ocymecTBisieTcs mo ra3onporony 12 ¢ oTBoaoM K rujaposarBopy 11 mis
MPENOTBPALICHUS ONAAAHUs BOABI B ra3oxod. Ot6op ra3zoB npou3Boautcs 6e3 Kakux-
160 JOTMONHUTENBHEIX YCTPOMCTB TOJBKO 3a CYET pa3peXKECHHs, CO3JaBaEMOTO B
ra3oBO# Kamepe 3xeKkTopa. Boja U3 ruipo3aTBopa HanpassieTcs B IPUSIMOK OarepHoi
HacocHo# 10.

TpyGonpoBoasl, NMpeAHA3HAYCHHBIE /Ul NPOMBIBKH, OTKIIFOUAIOTCS OT CHCTEMBI
I'3Y. llenecooOpa3HO TPOMBIBATH OJJHOBPEMEHHO OAWH KOJJIGKTOPp H  OJHH
MarucTpaibHbIi TPyOOIPOBOA OCBETIICHHOM BoAbL. BomorazoBas cMech U3 3KEKTOPA 1O
TpyOonpoBoay 14 mojaercs B KOHLEBOH Y4acTOK KOJUIEKTOpa 15, BBIBEACHHOTO IS
MPOMBIBKH. /JIpyroif KOHEL KOJUIEKTOpa MNEPeMBIYKOi 18 coemuHseTcs ¢ KOHLIOM
TpyOONpoOBOAa BO3BpATa OCBETJICHHOH BOABI 21.

BojorazoBasg cMech IIPOXOAMT MO BCeMy TpyOONpOBOAY OO 3aABIXKKH TIEPEN
HacocaMM OCBETJIEHHOM BOABI M 3areM M0 TpybompoBoay 6 cOpachiBacTcs B
criermanbHbiit OacceitH-oTcToiHuK 5. Ha 3TOM Tpy6GOoIpoBOae yCTaHOBJIEHA 3a/IBIKKA
7, TnpedHa3HAUCHHAs I MOJACPKAHUS MAaKCUMAaJBHO BO3MOXKHOIO —JaBJICHUS
BOJIOTa30BOM CMECH B OYHIIAEMBIX TPYOOIPOBOJAX.

OcrerneHHas Boja u3 OacceitHa 2 3omomakooTsana 1 momaeTes mo kaHaimy 3 K
HacocaMm 9 M Jayee Mo Pe3epBHOMY TPyOOmpoBoay 22 M KOJUIEKTopy 16 - K comiam u
CMBIBHBEIM armaparam.

ITpoMBIBOYHAS BOAA M3 OTCTOHHHMKA HACOCOM 8 MOAAETCS K BBICOKOHAOPHOMY
Hacocy 20. Jyis BO3BpaTa IIPOMBIBOYHOM BOJBI MOXKET OBITH MCIOJIB30BAH PE3CPBHbBIA
MYITBIONPOBOS 4 MM OTAENBHBIM TPYOOIPOBOJ, NPEAHA3HAYCHHBIA TOIBKO IS 3TOM
nenu (Ha puc. A.2.5.1 He IpUBEIEH).

IloapoOHble pPEeKOMEHIAMKM II0 pacueTy M OKCIUIyaTaluyd YCTAHOBKU JUIst
MIPOMBIBKA  W3JIOKCHBI B "PyKOBOHSIH.Il/IX YKazaHusAX 110 MIPOCKTAPOBAHUKD H
SKCINTyaTallid  YCTAHOBOK IS OUMCTKH TPyOONpPOBOAOB TMAPO3ONOYJATIECHHS OT
KapOOHATHBIX OTJIOXKEHUH"
(M.: CIIO OPTP3C, 1975).

Jns ouMcTKHA HACOCOB OCBETJIEHHOM BOJBI M IPUMBIKAIOIMUX K HUM YYaCTHUKOB
TpyOONIPOBOMOB 10  3aiBIDKEK  MOXET  OBITh ~ PEKOMCHAOBAHA  IPOMBIBKA
HHTUOUPOBAHHOMR 5 % CONSIHOM KUCIOTOM.
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Pucynox A.8 — Cxema 09mCTKH TPyOOTIPOBOAOB CHCTEM I'MIPO30JIOY JAICHHS OT
KapOOHATHBIX OTIIOKCHHH MTPOMBIBKOH CMECHIO BOJIBI M ILIMOBLIX TA30B

CxeMBI CYXOT0 YIAICHHUS JIETYYEH 3015l

CHCTEMBI yIaTeHHsI CyXoM NeTyueil 30516l TS €€ MOCAEIYIOIIEro HCIOIb30BaH s
UITH CKITAAUPOBAHMS CYXUMH METOIAMK MOTYT COOPYKaThCsl [T BCEH dNIEKTPOCTAHLIMU
M I OTAEIBHBIX SHEProOJIOKOB B 3aBUCUMOCTH OT IOTPEOHOCTH B JIETYYeH 30,
COKpauieHus pacxoja Boasl B cucteme ['3Y u mp.

Ha pucyske A9 mnpuBemeHa cxemMa CyxOro yJajieHHs JeTy4yed 30l
PE3epPBUPOBAHHAS CUCTEMOM MMAPABINYECKOTO Y IATICHHS.

Jleryuas 3ona u3 cyxux 3onoyjosutencii 8 aspoxenobamu 11 cobupaercs K
TTHEBMATUYECKUM HacocaM 12 u mo TpyOonpoBoaam 4 MepekaurBacTcs B XpaHUJIMIIA
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GOIbINON EMKOCTH 3, OTKYIA OTIpY>KaeTcs MoTpebuTeo. MI30BITOK 30516 IIOCTYIIAET B
CMBIBHO#t anmapar 2 1 IepeKkauiBacTcs Ha 3010IUIaKO0TBA 1.

[[lrak w3 KOTJIOB 5 MO KaHajgaM 7 ¢ MOOYyIUTENBHBIMH COINIaMH 9 yhansercs
MMPABIMYECKUM NIYTEM B IITAKOOTCTOMHUK 6. Bota M3 MIIaKkoOTCTOHHIKA Hacocom 10
BO3BPAIIACTCS! [Tl TOBTOPHOTO HCTIOJIB30BAHMUSL
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PucyHok A.9 — Cxema THEBMOTPAHCTIOPTA JIeTyuei 30/1bl C pe3ePBHOI CHCTEMOi
THAPO3010y JAUICHHUS
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Pucynok A.10 — 2 Cxema yJaneHus JeTy4eH 30715l | IIIAKOB KOIECHbIM
TPaHCIIOPTOM

Takas cxeMa PEKOMEHIYETCs, eCITi TIOTPEOHOCTE B CYXOM 301I¢ BCE BPEeMs WM B
oraeapHble mepuopsl  paborel TOC OymeT MeHbIOIE, 4YeM KOJIMYECTBO  30JEL
VIIaBIMBACMOl 30JI0YIOBHTEIIMA. Eciu moTpedasercs Bcs 307a WIM IPUMEHAETCS
METOJI CYXOrO CKJIATUPOBAHUS JIETyded 301bI, LENECO00pPa3HO MPUMEHATH CXEMY,
IIPUBEACHHYIO HA pUcyHKe A.10.

Ilo or0if cxeme nerydas 3o01a U3 OYyHKEPOB CYXHX 30J0YIOBHTENeH
(3meKkTpoHIITBETPOB) 7 Yepe3 MHEBMOCIOEBBIE 3aTBOPEI 8 MOCTYMAET B COOPHEIE 30JI0BBIE
OYHKEpBI JIOCTATOUHO OOJBIION BMECTHMOCTH 9, PacHOaracMble HEHNOCPEACTBEHHO
IO/ 30J10YJIOBUTEIISIMU.

H3 cOopHBIX OYHKEPOB CyXas 30Jia 3arpy’KacTcs B LIEMEHTOBO3H! 13 s oTHpaBKu
MOTPEONTENIO WITM Yepe3 LIHEKOBOE YBIAKHSIOIEE YCTPOHCTBO 11 B OTKpBLITHIE
camocBaibl 12 Juis nepeBO3KH Ha CYXOH 30JI0LUTAKOOTBAIL.
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Bopa mna yepaxkseHus 30iBl 1o TpyOomposony 10 momaeTcs H3 CHCTEMBI
LIIAKOY JAICHUS.

I1lnak ©3 TOIOK KOTJIOB 2 CMBIBA€TCS BOJOH, HPOXOAUT Yepe3 HUTAKOAPOOHIKY 3 1
HacocaMH 0 mepekaunBaercs B OyHKep 1 mis o6e3BokuBanus. OTAe/NCHHAS OT ILUTAKa
BOJa cobupaeTcs B cOopHOM Oake 4 M HACOCAMH 5 HANPABISETCS HA CMBIB IIJIaka U HA
yBI&KHEHHE JeTydell 30mel.  OO€3BOXKEHHBIM IMIAK CaMOCBAlAMH  BBIBO3UTCS
HOTPeOHUTENIO MITH Ha MITAKOOTBAL

A.4 Bri6op o6opynoBaHus Iyist O6CCTOUHBIX CHCTEM 30710y TATCHHUS

HagexxHocTs paboOTEl  OECCTOYHBIX CHCTEM 30JI0YIAICHHS W BO3MOXHOCTH
obecrnieueHnss aeduuuTHOro OajaHca BOABI 3aBUCAT OT BBHIOOpa 000PYIOBAHHUS
(HacocoB, TPyOOIIPOBOIOB U JIP.) B HaCTH €r0 PACXOAHBIX XapaKTEPHCTHK, Pa3MEpPOB H
HEOOXOMMOTO PE3CPBUPOBAHHUS.

PacxomHble XapakTEPHCTHKH OarepHBIX HAacOCOB ONPEACIIOTCS KOIMYECTBOM
30JIOLIUIAKOBOM  MYJIBIBI, MOCTYNAKINEH OT KOTAOB M 30JIOYJIOBHTENCH MpH
MakcHManbHOI Harpy3ke TOC, BKifouas BOAy, IIOAaBAEMYI0 Ha MOOY/AUTEIHHEIE COILIA,
Ha YIUIOTHEHUE CATbHUKOB OarepHbIX HACOCOB U T.A., & TAKXKE CTOKH, COpPAChIBAEMEIE B
30/I0LLIAKOBBIE KAHAIBL MM HEMOCPEACTBEHHO B IIPUSIMOK GarepHbIX HACOCOB.

Ha xaxmpiit paboumii OarepHbIi HACOC TMPEAYCMATPUBACTCS YCTAHOBKA JBYX
HACcOCOB TAKOT'0 XK€ THIA (OAMH PE3ePBHBLM U OOMH PeMOHTHBII). OT kaxaoro paboyero
U KKIOTO PE3CPBHOrO OarepHOro Hacoca Ha 30J0LUIAKOOTBAT MPOKIIAABLIBAIOTCS
OYJIBIIONPOBOABl M3 CTaIbHBIX TPyO. BHYTpeHHMII JuaMeTp IyJbIOIPOBOAOB
OIIpeZeNsAeTCS MCXOAs M3 PACXOAHBIX XapaKTEPUCTHK OarepHbIX HACOCOB M
MHUHUMAJIbHOH CKOPOCTH IIyJIBIBI, MCKIIFOUAIOLICH OCEAaHUE 30JIOLUIAKOBBIX YACTHIL.
IenecooOpa3HO HEMOCPEICTBEHHOE IOAKIIOYEHHE NYNBLIONPOBOJOB K OarepHbIM
HacocaM (63 OTKITFOYAIOITIX 3aBIKEK ).

Hacockl u TpyOOIpOBOAE! ISl BO3BpATa OCBETIICHHOM BOABI C 30JI0LLUIAKOOTBANA
JOODKHBI  00ECIeunBaTh MAaKCHMAaIBHYIO MOTPeOHOCTH B OCBETICHHOH BOAE
JIEKTPOCTAHINY, BKIIOYas IPOMBIBKY IYJIBIIONPOBOJIOB MEPEd BBIBOJOM MX B PE3EPB
WM PEMOHT. Mcxons W3 IpPEealoNOKEHUs, YTO B NPOMBIBKE OJHOBPEMEHHO OyjeT
HaXOOUTBCA HE Oonee OJHOTO TMYJBIIONPOBOAA, MaKCHUMAJIbHEIH pacxon HaCOCOB
OCBETJICHHO! BOIBI NOJDKEH OBRITH HE MEHee CYMMAapHOTO pacxoja Bcex pabodmx
GarepHBIX HACOCOB IUTIOC PacX0 OAHOTO CaMOr0 MOLIHOTO OarepHoro Hacoca.

Ha xaxnpiii pabounii HAcOC OCBETICHHOM BOABI CIIEAYET MPEeNyCMaTpUBaTh OJUH
PE3€EPBHBINA HACOC.

Juamerp TpyOONmpoBOAAa  OCBETJICHHOW BOJAbI  ONPEAEISIETCS  PacXOJHON
XapaKTepncmkoﬁ COOTBCTCTBYIOIIIETO HAcoCa W THAPABIMYCCKHAM COMPOTUBJICHUCM
TpakTta. B cmcTemMax co MIEMOYHON peakiuell OCBETIEHHOM BOABI 00s3aTENbHO
MPEeNyCMaTPUBAETCS COOPY)KEHHE OJHOTO PE3EPBHOIO TPyOOIPOBOJA OCBETIICHHOH
BOABI 1JId BO3MOXKHOCTH ITCpI/IOI[I/I‘IeCKOVI OYUCTKH pr60HpOBOﬂ,OB oT Ka]DGOHaTHbIX
omnoxeHuH. HeoOX0omuMo Taroke Ais TaKUX CUCTEM IMaMeTphl BCEX TPyOOIPOBOJOB
OCBETJIEHHOM BOABI MJIM HATIOP COOTBETCTBYIOIMX HACOCOB YBENMMUUTE Ha 20%, 4TOOHI
o0pazyrommecs B MEPUOJ MEX/TY TIPOMBIBKAME OTJIOXKEHHS HE MPENATCTBOBAIA IIOJA4€
Ha 3JIEKTPOCTAHLIUIO TPeOYEMOro KOJIMIECTBA OCBETIICHHOM BOIBL.
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JlId moauu OCBETIIEHHOH BOJIbI HA CMBIBHBIC M IPOOYAUTEBHBIC COTLIA H PYTHE
HY’KOBI HA  OJJIEKTPOCTAHIMU  OOBIYHO  YCTAHABJIMBAIOT  HECKOJBKO  TPYIIN
JOIOJHHTENIPHBIX HACOCOB COOTBETCTBYIOIIErO pacxoja M Hamopa. OTH HAaCOCH
1eaecoo00pasHo MOJKIIYATh K MAaruCTPATBHBIM TPYyOONPOBOAAM OCBETIICHHOW BOIBL
HeoGxoouMocTe  yCTAaHOBKM — MEpel  HAcOCaMM  NPOMEXYTOYHBIX  €MKOCTEit
OroBapMBACTCA B OMMCAHHH COOTBETCTBYIOIIMX cxeM I'3Y. B cucremax co meno4Hoi
peakuded OCBETIICHHOH BOABI CIIEAYET pPAacCMOTPETh BO3MOXKHOCTh OTKa3a OT
YCTAHOBKM  OTJCIILHBIX CMBIBHBIX HAcoOCOB TIPH YCJIOBHH  COOTBETCTBYIOIIETO
YBEIIMYEHH HAIOPa HACOCOB JUIS IIEPEKAUKI OCBETIICHHON BOJIBI M3 30JI0LIAKOOTBANA.

JInd momaud OCBETIEHHOW BONBL OT CMBIBHBIX HACOCOB K 30JIOYJIOBHTEISM,
IITAKOBBIM BaHHAM KOTIOB M MOOYAMTENBHBIM COTUIAM BIOJb TJIABHOTO KOpryca
DJIEKTPOCTAHIIMK  NPOKJIAJBIBAIOTCS  KOJUIEKTOpPH. B cHcTeMe €O INENTOYHOM
OCBETJICHHOM BOIOM 3TH KOJUICKTOPBL JAOKHBI uMmeTh 100%-ii  peszepB  ms
BO3MO>KHOCTH OYHCTKH HX OT OTJIOJKEHHIA,

Tpy6ompoBOaBI MOJA4M OCBETIACHHOM BOJIbI OT KOJUIEKTOPOB K GarepHbIM Hacocam
JUIA TIPOMBIBKH IIyJIBIIONPOBOJOB HE PE3CPBUPYIOTCS, MOCKOIBKY 3TU TPyOOMpPOBOABI
HAaxoAATcs B paboTe NUIIb HEOOBILYIO YaCTh BPEMEHH.

B 3010mmakooreanax O€CCTOYHBIX CHCTEM THIPO30JIOYAANCHUS NONKHBI OBITh
NpeIyCMOTPEHbl HEOOXOMMMBIE TPOTHBO(MIIBTPAIIMOHHBIE MEPOTIPHATHA, A TaloKe
crenuaibHelii  0acCefH OCBETIIEHHOM BOMLI. BMeECTHMOCTH 3TOro 0Oacceina,
OIpefieNICHHAs MO0 Pa3HOCTH MAKCHMAJIBHOTO ¥ MUHAMAJIBHOTO YPOBHEH BOJIBL, JOJDKHA
obecnieunBaTh KOMIICHCALMIO MOTEPb WM MOCTYMJICHHH BOABL B CHCTEMY B Pa3HOE
BpeMs roja.

s cucteM €O INEAOYHOH peaknmedl OCBETJACHHOH BOABI, KpOME TOTO,
HEoOX0IUMO, UTOOBI BpeMst TpeOrIBaHus BOIEI B Oacceitne Oputo He MeHee 150-200 u.
Jst TakuxX CHCTEM LeecO00pa3sHO OCBETIICHHYIO BOJY HA JIEKTPOCTAHIMIO 110JABATh
[0 CaMOTEYHOMY KaHATY WU IOA3EMHOMY KOJUIEKTOPY OOJNBIIOIO CEYEHUA (HE MEHEE
3x3 m). Pe3epBupoBaHue TaKUX KaHAIOB U KOJJIEKTOPOB HE TPeOyeTCsL.

Pexomennmamuu 1o BEI6OpY 000pyHOBaHHUS, HEOOXOIMMOTO JUIsl KOHKPETHBIX CXEM
30J10yJaNICHUS, TaHBI B ONIMCAHNN 3THUX CXEM.,
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(pexoMeHIyEMOE)
MeToauueckune peKOMEeHAAUH 110 NpeI0TBPAIeHHIO 0Gpa30BaHuUsI
OTJIO}KeHHiT B TPYOONIPOBOAX M HACOCAX CHCTEM THAPO30JI0YAAICHUS

Hacroswee npunoxenue:

TO3BOJIIET  ONMpPEACIUTh INPUYMHBI OOpPAa30OBaHWS CONEBBIX OTIOXKEHUI B
TpyOOmpoBoAax CHCTEM TUAPO30ioy nanenus (I'3Y),

YCTaHaBITMBACT CIOCOOBI INPENOTBpAIlcHWS OOpa3oBaHUS WIIH YMEHBIICHUS
CKOPOCTH POCTA 3THX OTIIOKEHHIA;

ompenenser PEKOMEHIyeMblC MEPONIPHUATHSL, obecreunBaoLe
paboTOCIIOCOOHOCT CHCTEM TMAPO30IOYIANCHIS B CIIy4asx, HEBO3MOXKHOCTH TOJTHOTO
HCKITFOYeHHS 00Pa30BaHUs OTIOKEHH.

PactipoCTPaHACTCA Ha MOPOCKTUPYEMBIC W HaXOMMIIHUMECd B 3KCIUTyaTaluHA
TUIPABIIMYECKAE CHCTEMBl YOANCHWUS W CKJIAWPOBAHUS 30JIONUIAKOBBIX OTXOJOB OT
CKUTaHUS TBEPIOT0 TOILIMBA Ha TEILIOBBIX AJIEKTPOCTAHIMHAX U B KOTEIIbHBIX.

Bb.1 Tunsl oTnokeHWH, 0Opa3yromuxcs B TPyOOIPOBOJAX M APYTHX dIEMEHTaX
CHCTEM THAPO30JI0YIATECHASL

ITo oTHOCHTENBPHOMY COACP)KAHWIO COCOMHECHUM KalblWs H 30Jbl OTIOKCHHUS
Pa3IeNnsatoTCs HA TPY BHIA:

COJIEBEIE, COCTOAIIME IIPENMYIIECTBEHHO (Ha 90 % 1 Goree) U3 MamopacTBOPUMBIX
COCIMHEHUN KaJIbINs,

CMEIIAHHBIE, COCTOSIIME M3 307bl, TOUHEE M3 €€ HEAKTHMBHBIX KOMIIOHEHTOB
(Si0,+Al,O5+Fe,03), 1 MaIoOpacTBOPUMBIX COSTMHCHNM KaTBIIHS,

30JIOBBIE, COCTOSIINE IPEUMYINECTBEHHO M3 30716 U TITAKA.

OToXKeHUd TMOCIEAHEr0 TUMa 00pasyroTcss B PE3yAbTaTe OCENAHUS] KPYMHBIX
YaCTHI[ 3076l M IIUTaKa U3 MYJBIBI TPH HEJOCTATOYHOM CKOPOCTH €€ JBWXKeHHS. s
IpeIoTBpaIleHUs 00pa30BaHus ITUX OTIOKEHUI HEOOXOAMMO cOOMI0AaTh CKOPOCTHOM
PEXUM IBYDKECHUS 30JI0BOM Iynbbl. Jlamee B HACTOAMMX METOIMYECKNX YKa3aHUSX
OTJIOXEHHUS 3TOTO TUIA HE PACCMATPUBAIOTCS.

3o/1a HEKOTOpBIX TOIUIMB 0ONajacT LEMEHTUPYIOLIMMH CBOMCTBAMM W TpH
ONpENENCHHBIX YCIOBUSIX MOXET O0pa3oBBIBATH MPOUHBIE, TPYAHOYIAIACMBIC
OTJIOXEHHUS. XOTs 10 XUMUIECKOMY COCTaBy OHH MPAKTHUECKH COOTBETCTBYIOT COCTAaBY
oOpasyromieit WX 307BI, MX CJACAYeT OTHECTH K CMELIAHHBIM OTJIOKCHHSAM II0
COOTHOLICHUIO COACPKAaHHUA HCAKTUBHBIX KOMITOHCHTOB H COGL[I/IHCHI/Iﬁ KaJIbIUs.

ITo XMMHYECKOMY COCTaBY COEIMHEHWI KablUs, COAEP/KAIMXCS B COJIEBBRIX U
CMEIITaHHBIX BHUJAX, PA3JIMYALOT IIATh TUIIOB OTIOKEHUHA:

KapOoHaTHBIE, cofeprkamue Oe3BOHBIN KapOOHAT Kb (KATBIUT),

THJIPATHBIE, COJICPKAIINE THAPOOKCU KAJIbLIUS,

cynb(arHble, COAECPKAIIME IBYXBOIHBIN KPUCTAINTOTHAPAT CYb()aTa KaJIBIIHS,

cynb(UTHBIE, COAEPXKALLME NBYXBOAHBIN KPACTAILIOTHAPAT CYIb(pHTA KaJbITHS,
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TEeKCATHIPATHEIE, COAEPKAIME IUCCTUBOJHBIM KPHCTAUIOTHApAr kapOoHara
KaJIbLIUS.

B OTHOXKEHHSIX OIHOBPEMECHHO MOIYT MHPHCYTCTBOBATH HECKOIBKO PAa3HBIX
MAaJiOpaCTBOPUMBIX COETUHEHUM KANbIAsA. B 3TOM cllyyae MX TUII OMpPEACACTCSA IO
TOMY COCAMHEHHIO KLU, COAEPKaHUE KOTOPOTO MPEBHIIIAET OCTabHEIE.

]_[pI/]‘H/IHBI 06pa303apmsl OTJIOKEHHIT B CHCTEMAX ruapO30J10y AAJICHUA

HenocpenctBenHo#i npuunHOi oOpa3zoBaHus OIOXKEHHMH B cuctemax [3Y
ABIIIETCS KPUCTANIM3ALMs MajJl0 pPacTBOPUMBIX COCAMHEHUH KajlblMs B CIy4ae
MEPECHIIECHAS WMHA J0JI0BOH ITYJIBIBI MM OCBETJICHHON BOJBI, KOHTAaKTHPYIOIIEH CO
CTeHKaMHu TPyOONPOBOAOB WM JAPYTHX DJIEMEHTOB CHCTEMBL B cBOlo oyepeap 310
MICPECHIIICHUE  MPOUCXOJUT  TPEUMYIIECTBEHHO B DPE3yIbTaTe XUMHYECKOrO
B3aMOJCICTBAS PpACTBOPEHHBIX B MyJBIE W OCBETIICHHOW BOJE BEMIECTB C
BEINECTBAMH, CONECPXKALIMMUCS B JOOABOYHON BOJE, NOIVIOINACMBIMU M3 JBIMOBBIX
ra30B U BO3AyXa WM PACTBOPSIOIIMMUCS U3 30JIbl. [IpHYMHAMHM NEPECHILIEHNS MOTYT
OBITH TaKKe WCIAPEHHWE BOABI (B MOKPHIX 30J0YJIOBUTEISIX M IUIAKOBBIX BaHHAX
KOTJIOB) U C€30HHBIE U3MEHEHNS TEMITEPATyPhl BOABL B cucTeMe I'3Y.

Ilepechimenne kapOOHATOM KaIbLUs IYJIBIBl U OCBETIICHHOH BOABI, HMEFOMIUX
nrenovnyro peakmwio (pH > 10,5), mpoucXomut B pe3yibTare:

CMeIIMBaHMs ¢ BOAOHN (CTOKaMHm), comeprkaniell GuxapOOHATHbIE HOHBI:

Ca(OH), + Ca(HCOs3), = 2CaCO; + 2H,0, B.1)

TIOTTIOIMICHNS TUOKCHA YTIIePoa U3 aTMOC(EPHOro BO3ayXa:
Ca(OH), + CO, = CaCO; + H,O. 5.2)

B ciyuae ucmob30BaHus OIS THAPOTPAHCIIOPTA IPUPOAHO# (TEXHHYECKOM) BOIBI
MepechIlieHe  MyAbIEl  KapOOHaTOM  KalblMs  NPOMCXOJMT B PE3yNbTaTe
B3aMMOJICHCTBHS COACPIKAIIETOCs B 3TOH BoJe OMkapOOHAaTa KaIbIWs ¢ THIPOOKCHIOM
Kanpluus,  OOpasyIOIMMCS ~ IPH  PAcTBOPCHHM  IICIOYHBIX  KOMIIOHCHTOB
TPaHCMOPTUPYEMOM 30ITBI:

Ca(HCO:;), + Ca(OH),(301a) = 2CaCOs + 2H,0. (b. 3)

IlepechileHre NyJIbIblL i OCBETIICHHON BOJBI THAPOOKCHIOM KATBIS IIPOUCKXOTUT

MPHA PaCTBOPEHHH M THAPATANMH COAEPIKALIMXCA B 301€ CBOOOHOH OKHCH KalbIHs K

HEKOTOPBIX KIHHKEPHBIX COCJMHCHHHN (KANBIUEBBIX CUIMKATOB, ANIOMHHATOB U
amoMo(eppUTOB), HAIPUMEP:

Ca;SiOs + 2H,0O = 2Ca(OH), + CaSiO;. (B.3)

Tlepecuienue mybbl Cynb})aToM KalbLUs MPOUCXOAUT:
TpH TOTJIOMICHHH LICNOYHOW BOXOH [JHOKCHAA CEpPhl W3 JBIMOBBIX Ta3oB ¢
HOCTIEAYIONIUM OKUCIICHHEM CYIb(QUT-HOHOB 10 CYIb(aT-HOHOB
Ca(OH), + SO,(apiMoBEIe Ta3H) + ¥20,+H,0=CaS0O42H,0, (b.4)

- IPY MCIHOJIBb30BAHUH JJIS THAPOTPAHCIOPTA 30/bI MOPCKOM BOIBI B PE3YINILTATE
PacTBOpEHHS B 3TOM BOJIE CBOOOAHOM OKUCH KalbLHs 30JIbI.

Tepechimenne S0/0BOM  MYJTBIEL  CYyIBGHTOM KaIbIHA MPOMCXOAUT IIPH
OTHOBPEMEHHOM PACTBOPEHUM CBOOOTHON OKHMCH KajbLus M3 30JbI U IOINIOLICHHH
JIMOKCH/IA CEPBI M3 IBIMOBBIX FA30B B MOKPBIX 30JI0YIOBUTENAX, ecrii pH mynbme! 6y et
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6onee 5. ITpu Takom pH oGpasyromascs B pe3yibTare MOTIOMIEHHsS JHOKCHAA CEpb
CEPHUCTAs KMCIIOTA IMCCOMUAPYET 10 00pa3oBanms WoHOB SO3~, KoTophie, coe/mussich
¢ nonamu Ca’*, 06pasyroT MAIOPaCTBOPHMBIiA IBYXBO/IHBIA CYIBMHT KanbLys

CaOpony + 2H + S03™+ H,0 = CaSO; - 2H,0.  (B.5)

T'ekcaruapar kapOoHata Kanbliusg oOpasyercsi HpH TeMIeparype, PaBHOM WU
nke 4°C, a ero mpejensHas PacTBOPEMOCTb B BOAE mpuMepHO Ha 30 % MeHbIme
PacTBOPUMOCTH oOpasyrolierocsi mpu OGoliee BBICOKOH Temmeparype OGe3BOJHOTO
kapOoHaTa Kanbmus (KaipuuTa). BeleacTBhe 3TOTo IyJbHa M OCBETICHHAA BOJA,
HACBHICHHBIE KalbLUUTOM, TIpM HX oxjJaxacHud Huwke 4 °C  oka3sBaroTcs
MEPECHIEHHBIMA TEKCaruapaToM kapOoHaTa KaiblpsA. OTa NPUYMHA NEPECHIICHHS
[JIaBHBIM 00pa3oM OCBETJICHHOM BOABI HA 30JIOLLIAKOOTBAJIE BOZHHWKACT B HaJaie
3MMHETO Ce30Ha. B mocnenyromeM nepechlllieHue reKcaruipatoM KapOoHWTa KaJlbIius
MyJBIBl W OCBETICHHONW BOJBI, HUMEKINUX Temmeparypy MeHee 4°C, MOXer
IIPOUCXOMUTh [0 TEM JK€ MPUYMHAM, YTO M NepechilieHHe OGe3BOAHBIM KapOOHATOM
Kaieg (cM. 5.3.2).

Kpucraum3sanus MaoOpacTBOPUMBIX COCOMHEHHMH W3 MEPECHIECHHBIX PAacTBOPOB
[IPOUCXOIUT MPEUMYIIECTBEHHO HA ITOBEPXHOCTH TBEPABIX TEJ, KOHTAKTHUpPYHOLIEH ¢
TaKMM PacTBOPOM, H B IIEPBYIO OUEPENE HA IIOBEPXHOCTH, UMEIOLLEN KPHCTAIUIMYECKYIO
CTPYKTYpPY, IOZOOHYIO CTPYKTYpe 00pa3yIommxcs KpUCTaIoB. Ilpu mepechllicHUN
MyJIblbl, HAmpuMep, KapOOHATOM KajbLHsi, KPUCTAUTH3ALUA 3TOTO COEAMHEHUS
MPOUCXOIUT TIPEUMYIIECTBEHHO HA IMOBEPXHOCTH COACPXKALIMXCS B IYJIbIE YAaCTHUI]
301bl ¥ Iuaka. Y Tonmbko HeGosbInas yacTh KapOoHATa KalbLs OCENAcT Ha CTEHKaX
MYJIBIIONPOBOAOB M JPYTMX 3JIEMEHTOB CHCTEMBI, OMBIBa€MbIX 3Tod mynbnoit. Ho,
KPOME HENOCPEACTBEHHON KpUCTa/IM3aliy, NPOMCXOAMT CpalliBaHUE KPUCTAJLIOB
kapOoHaTa KaibIis, 00pa30BaBUIMXCSA HA CTEHKAX MYJILINOMPOBOJA, C AHAIIOTHYHBIMHU
KpHUCTaJUITAMH HA TIOBEPXHOCTH 30JIOBBIX YaCTHI[, OKa3aBHIMMHUCS BOJM3M OT CTEHOK B
paauyce AeiCTBHS MEKMOIEKYJIIPHBIX Cuil. [10 3TOM mpuYMHE HAa CTEHKAaX 00pa3yroTcs
CMEIaHHble OTJIKeHUS, cocTosme oT 20 mo 80 % W3 307bI, MPOYHO CBA3aHHOW
KPHACTA/UIAMU  IIEPECHINAIOMEr0 MyJibly KapOoOHaTa Kalblus WM JAPYroro
MaJIOpacTBOPUMOIO COCIUHEHUS KalbLIsL.

Kpucrammuzanus coequHeHNH, MEPECHINAIONMX OCBETIEHHYIO BOJY, B KOTOpPOH
IIPAKTHYECKA OTCYTCTBYIOT B3BEIICHHBIE TBEPABIC YACTHIIBI, IPOMCXOMUT B OCHOBHOM
Ha CTEHKax TPyOOIpPOBOIOB, HACOCOB U 3AIOPHOM apMaTyphbl, OMBIBAEMBIX 3TOM 30JI0i1.
BosmoxkeH Tarke IMpOLIECC CpallMBaHWs KpPUCTANIOB, OCEBIIMX HA CTEHKAX, ¢
KpUCTA/UIaMH, OOpasyroluMHUCS B 00beME WIM HA MENbYadINMX 4YacTULAX 3OJIBL,
OCTaBIINXCS B OCBETJICHHOH Boje. Tak 00pa3yloTcs CONEBBIE OTIIOKCHHS, COCTOSLINE
W3 MAJIOPACTBOPHMBIX COCAMHEHNI KAIBIHA W HE3HAYATEIIHOTO KOJIIMYECTBA 30JIBI.

TTo cTeneHu nepechILeHNs pa3jliyatoT TPY THIIA PACTBOPOB:

cTaOUibHBIE, B KOTOPHIX KOHLICHTpalMs pPacTBOPEHHBIX BEHICCTB HIDKE HX
[PEAENBHOH PacTBOPUMOCTH IIPH JAHHOM TeMIeparype, W KPHUCTALIA3ALMHM HE
MPOUCXO/IAT,

MeTacTabuIbHbIE, UMEIOIINE OTHOCUTENBHO HEBBICOKYIO CTENEHB NIEPECHIICHHS, B
KOTOPBIX KpUCTA/UIM3AlUA BO3MOXKHA, HO TIPOTEKACT MEJUICHHO M TIPEMMYIICCTBEHHO HA
HUMEIOLIUXCS B PACTBOPE TBEPIBIX YaCTULAX WIIM HA CTEHKAX;
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Ja0uibHbIE, B KOTOPBIX KPUCTA/UIM3ANM HACTYNACT Cpa3y HOCIE HNEePECHILECHUS,
HOCHT JJABMHOOOPA3HEIl XapaKTep M MPOMCXOUT BO BCEM 00BE ME XKUAKOCTH.

K nabunbHOMY TIEPECBIIEHUIO KapOOHATOM KalbLUsl MOXET IPUBECTH
CMEITUBAHAE IEOYHOM OCBETJICHHON BOABI ¢ TEXHUUYECKOH BOJOH, a K JaOWIBHOMY
HEPECHINEHNI0 TeKCaruapaToM KapOOHaTa Kamblisd — OXJKACHHE MIEJOYHOH
OCBETJICHHOH BOJbl HA 30JIOILIAKOOTBANIE B HAYAJIE 3UMHETO Nepuona. Bee ocTambHble
OpUYWHBl TIPHBOJAAT K OOpa3oBaHUIO METAaCTaOUIIbHBIX PACTBOPOB, ITOCKOJIBKY
MEPECHILIICHNIO  TPEAMIECTBYIOT CPAaBHUTENBHO MEIJICHHO TEKYIIWE IIPOIECCHI
MOIVIOLIEHHS BOJOH Ia30B WM PACTBOPEHUS B BOJE MIEIOYHBIX KOMIIOHEHTOB 30JIBL.

Ipomeccsl 00pa3oBaHUs IPOYHBIX OTIOMNKEHUH M3 LEMEHTHPYIOLIEHCS 30IBI
AQHAJIOTMYHBl TIpOLleccaM CXBAaTBIBAHMS W TBEPACHUS OETOHA W 3aKIIOYAlOTCS B
ruapaTauvy CONEP)KAIIMXCS B 30JI€ KAIBLUEBBIX CWIMKATOB C IIOCIEMYIOMEH
KpUCTaNU3aMel THIPOOKCHAA KaIbIHsl, 00Opa3yIOLErocs B IPOMEXKYTKaX MEXIY
YaCTULIAME 301BI, U KapOOHATa Kanblusd, 00pasyIoOMErocs B PE3yNIbTaTe MOITIOMEHNS
JHOKCHIA YTJIEPOAa U3 aTMOC(HEPHOTO BO3AyXa THAPOOKCHIOM KaJIbLIFL.

Crmoco0rl mpepoTBparneHus 00pa3oBaHUS OTJIOKEHWI B TpyOOmpoBOJax W Ha
JPYIUX y4acTKax CHCTEM I'MIPO30JI0Y NaICHUS

B cucremax I'3Y Hambomee pacmpocTpaHeHO oOpa3oBaHMe KapOOHATHBIX
OTJIOKCHHH B CMBIBHBIX HACOCAX, KOJIEKTOPAX M TPYOOIIPOBOAAX PA3BOJKH CMBIBHOM 1
o0y IUTEeNbHOM BOABL, @ TAIOKE B cOIUIaX. [IpUdmHOM 3TOr0 OOBIYHO SBISETCS 100aBKa
B OCBETJIEHHYIO BOAY TeXHHYECKOH Boabl (cM. B.3.1). Jlns ycTpaHeHHs 3TOH MPHYMHBI
HEOOXOIMMO HCKITIOUMTE BO3MOXKHOCTH CMEIIMBAHHUS [IENOYHONH OCBETICHHON BOABI C
TEXHAYECKOM WM JPYTUMHU THIIAMHA BOJBI (TTPUPOIHOM, TOKAPHOH, YCIOBHO YUCTHIMU
CTOKaMH | T.IL.), COACPXaUMMK OuKapOOHaTHbIC MOHBIL. [Ipy HE0OX0mMMOCTH A00aBKY
Taxkoit BOABI (s, M3/'-I) CJIENYET TMPOBOAMTH B KaHAIBI 30JI0MUIAKOBOH MyJIbIbl WIH

HEMIOCPECACTBCHHO B 6yHKepBI 63TepH]:IX HACOCOB B KOJIMTYECTBE HE OoJiee:
_ 0,1'Qny.r|.

Qno65. = Tcom] oen (5.6)

rae Opyy. — KOJHYECTBO MEPEKAuMBAEMOTT MyJIBIIEI, M /1;

[HCO3 14065 — comeprxanne GHkapOGOHATHBIX MOHOB B J00ABOYHOM BOJIE (CTOKAX),
MI-3KB/IM”.

Ecnu mo6aBKku MPEBBILIAIOT JOMYCTUMOE KOJIMYECTBO, X CIICAYET HANPABIATH 110
OTHENIBHOMY  TpyOONpoBOAYy Ha  3ojiomutakooTBal.  [lpm  HeobxoaumocTH
KPaTKOBPEMEHHBIX OONBIIMX N0OABOK, HANPHMEDP TPH IIEPBOHAYATBPHOM 3aNOIHEHHM
Oaccelina 30JI0ILIAKO0TBANA, JOMYCKAETCA MEPEBO/] HA HEKOTOPOE BPEMs BCEX HACOCOB
CMBIBHOH BOJIBI C OCBETIICHHOM Ha TEXHHYECKYIO BOLY.

JlobaBki TexHH4YeCkoif BOABI B cucreMy I['3Y 3a4acTyio TPOMCXOMAT H3-3a
HEBO3MOXKHOCTH IOJA4l OCBETJIECHHONW BOIBI M3 30JIOLUIAKOOTBAIA B HEOOXOIUMOM
konuyectse. HyskHO, 4T0OB HACOCH! H TPYGOMPOBOIB OCBETIICHHOI BOABI BHIOUPAHCH,
HCXOAs W3 MaKCUMalbHOH mnotpe6HocTH TOC B OCBETINECHHONW BOJEC, BKJIHOYAd
NPOMBIBKY MYJIBIONPOBOJOB MEpel, OCTAHOBKONW B pe3epB, I'MAPOYOOPKY 30JIBHEIX
MOMeIeHnH, 0OOMBIBKY TTOBEPXHOCTEH HArpeBa U 30JI0YIOBHTENEH Tepea PEMOHTOM U

Ap.
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HenpomyctuMo Taroke momagaHue IMEIOYHONA OCBETICHHON BOIBI B TEXHUUECKYIO
BOAY, OCOOEHHO B BOJAY CHCTEMBI OXJI@KICHUS KOHJACHCATOpoB TypOuH. IToaToMy Ha
BCEX IIEPEMBIUKAaX MEXIy TPYOOIPOBOJAME OCBETJICHHOM BOABI cucTeMbl I 3Y 1 BOJbL
TEXHUYCCKOIO BOZ[OCHaG)I(QHI/IH HCO6XOL[I/IMO yCTaHaB/IMBaTb MOCICAOBATCILHO [ABC
3a[BIDKKU C JPCHUPOBAHUEM ITPOMEKYTKA MEKAY HUMH. IIpH 3aKPBEITBIX 3aJBHKKAX
BEHTHIIb APEHAKA JOJDKEH OBITh OTKDHIT.

B mymenompoBojax, B CMBIBHHIX ammaparax (THAPO3aTBOpPaX) CYXHX
30JI0yJIOBUTENICH U B CAMOTEUHBIX KaHaIaxX, KOrAa AU THAPOTPAHCIOPTA HCHONB3YETCs
TEXHWYECKas BOJA, a TPAHCHOPTHpYyeMas 30Jla HMEET MOBBIIECHHOE COJCPKAHUE
IIEJIOYHEIX KOMITIOHEHTOB (THApaTHAS METOYHOCTh 6oee 100 Mr-skB/KT), 0OpasyroTes
IPEUMYIIECTBEHHO CMEIIaHHbIE KapOOHATHEIE OTIOXKeHUS. [IpruuHoit nx oOpasoBaHus
SBJAETCS B3auMo/eiicTBie OMKapOOHAT KabIM, COACPIKAIIETr0cs B TEXHUUIECKOH BoJE,
C THAPOOKCHAOM KabLys, pacTBopsrommMcs 30isl (cM. 5.3.2 1 5.3.7).

IIpenoTBpatuth 0Opa3oBaHHE TaKWX OTIOKECHMN MOXHO IYyTEM 3aMEHBI
TEXHIYECKONH BOABI Ha BO3BPAIAEMYI0 M3 30JIOILIAKOOTBAJA OCBETJICHHYIO BOIY, B
KOTOpOH HeT OwkapOOHAaTHBIX MOHOB, T.e. IyTeM IiepeBofa cucreMsl [3Y Ha
06GOPOTHYIO CXEMY BOJIOIIOIb30BAHISL.

B mymemonmpoBogax BO3MOXKHO 00pa3oBaHHE CMEMIAHHBIX T'eKCATWAPaTHBIX
oTnoxeHu#t. TIpHauHBI Te ke, 9T0 ¥ 00pa3oBaHHs KapOOHATHHIX OTJIOXKEHHIL, HO MpH
YCIIOBUM OXJIKAeHHUs Mynbnel Huke 4°C. OObIYHO NDIAKOBas MyJiblla W 30JI0Bas
IyJIbIIA IOCTIE CYXMX 30J10YJI0BUTENEH HMEIOT TeMnepaTypy He Huke 10°C, a mysbna u3
MOKpBIX 3onoynoBuTencii — He Hwke 40°C. Ho mnpm mNpoTsDKEHHBIX Tpaccax
MYJIBIIONTPOBOIOB B PaliOHAX ¢ XONOAHON M BETPAHOW 3UMOI BO3MOXKHO OXJIKACHHE
MYyJIBIBl IO TEMIIEPATYPHI, TIPH KOTOPOH BO3MOKHA KPHCTAUTM3ALMs TeKcarnapara
kapOoHara KaJblus, T.€. 00pa30BaHNe TeKCarnPaTHHIX OTIOKEHHH.

[IpenoTepaticHue 00pa30BaHUs T€KCATUAPATHBIX OTIOKEHUI B MyNBIOMPOBOAAX
BO3MOXHO TEMH K€ CHOCO0AMH, YTO M NPEAOTBPAIICHUE KapOOHATHBIX OTJIOKEHUI
(cm. B.4.2), a Taoke myTeM NOAACPXKAHWS TEMIEPATypbl MyJbIbLI HA BCEH [UTHHE
nmynsnonposofos He Beime 4°C. TlocnmemHee mocTuraeTcss MyTeM TEIUTOM3OJIALHH
HAuyaIbHBIX YYacTKOB MYJBIONPOBOJAOB, IE HPEXKIE BCErO 00pasyloTCs OTIOKEHUS
JTOro TUIia.

CynbharoM KambIHs MOXKET ObITh NEPECHILIECHA MYJIbIa MOKPBIX 30J10YJIOBUTENEH.
OCHOBHBIMU [IPUYMHAMH TAKOIO IEPECHINECHUS SBISIOTCS HCOApEeHUE Opoluarouieit
30JI0YJIOBUTECIIA BOAbI K MOIJIOIICHUE 3TOM BOIlOﬁ OKCHI0B CCPBLI U3 JBIMOBBIX I'a30B.

JIpyruMu NpUYHHAMM NEPECHIMIECHUS MyJbNbEl CYJIb(GaToOM Kalblus MOTYT OBITH
N00aBKH B IyJIBITYy CTOKOB C BHICOKO# KOHIIEHTpaIieil cyab(paroB, HAPUMEP CTOKOB OT
CEpOYJIaB/IMBAIOLIUX YCTAHOBOK, H HCIOJIL30BAHME Ul THAPOTPAHCIOPTa MOPCKOH
BOJBI.

OOpazoBanue cynb(parHBIX OTIOXEHHH CO CKopocThio Oonee 0,5 mm/rop
MPOUCXOINT, KOorma IMPOU3BCACHUC KOHL[CHTpaHHﬁ COACPXKAIMUXCSA B MYJILIIC HOHOB

Ca® 1 SO npesbicuT 2400 (Mr-5KkB/IM’). B TO ke BpeMsi CKOPOCTb POCTA CYTbMATHBIX
OTIOKCHWH 3aMETHO TOBBIIIACTCA C YBEIMYCHNEM KOHICHTPALHU OOpasyrommx
OTJIOKEHUS HWOHOB (TPUMEPHO IIPONOPIMOHATHEHO YBENHUCHHIO MPOHU3BEICHHS
KOHIICHTPAIWii B YeTHIpHAANATOM cTemeHn). Tak, MpH NMPOM3BEACHUM KOHIICHTPAIHI
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cyJb(aTHBIX HOHOB M MOHOB KAJIBLUS B IyJiblie, paBHOM 3500 (Mr—3KB/ﬂM3 ), CKOpPOCTh
pocta CyJb(aTHBIX OTIOXKEHUH cocTaBUT 50 MM/TOI.

Hawu6Gonbmero nepecsineHus cynbGaroM Kanblus MyJbla JOCTATAET HA BBHIXOJE
W3 MOKDBIX 30JI0yJIOBHTENEH, KOT/]a 3aKAHUYMBACTCS €€ KOHTAKT C IHIMOBEIMH ra3aMu, a
OCHOBHAsI 9acTh MOTIIOMEHHOTO OPOMIAIOIICH BOJOHM AMOKCHIA CEpPbl OKUCIACTCS 0
cynbGaTHbIX HOHOB. 1loaTOMYy Cynb(aTHBlC OTIOKEHHS OOpa3yHOTCS B OCHOBHOM B
CITMBHBIX HaTpyOKax MOKPLIX 30JIOYJIOBHTENeH H B ruaposateopax. Jlamee B
CaMOTEUHBIX KaHanmax Mynbrma pa30aBisfercs BOAOH W3 MOOYIWTENbHBIX COIUI, U
MHTCHCUBHOCTh KPUCTAUIU3ALUK CyJb(aTa KanbLys CYMIECTBEHHO YMEHBIIACTCS.
O6pa3oBaHUS CyNb(aTHBIX OTIOXKCHUH B MYJNBIIOMPOBOAAX, KakK TPABWIO, HE
IPOHCXOMUT, MOCKONBKY OCTaBIIeeCsl HE3HAUMTENBHOE IEPECHIIICHHE CHHUMACTCS B
OCHOBHOM Ha YaCTHIIAX 3076l 1 IIITAKA IYIBIIBL.

IlpenoTBpaTuTh MIH  CYLIECTBEHHO YMEHBIINTH CKOPOCTh  OOpa3oBaHUA
cynbGaTHBIX OTIOXKEHWI B CHIMBHBIX HAarpyOkax M TUAPO3ATBOPAX MOKPHIX
30JI0YJIOBHTENEH MOMKHO IyTeM O00aBKH OCBETIICHHOW WIJIM TEXHMYECKON BONBI B
HIDKHIOIO UacTh KarueynoBuTenell (Ha KOHYCHOE JHWINE WIM HEMOCPEICTBEHHO B
CIUBHOM MaTpyOoK).

IIpenoTBpatuth 00pa3oBaHUE CyJIb(ATHBHIX OTIONKEHHH HpH cOpoce B CHCTEMY
I'3Y CTOUYHEIX BOA C TOBHIIICHHBEIM COJICPXKAHHEM CYJIB(ATOB MOXKHO MPH YCIOBHH
PacCpeIOTOYEHHOTO II0 BPEMEHU IIOCTYIUIEHHUS 3THX CTOKOB HENOCPEACTBEHHO B
OyHKepHl OarepHBIX HACOCOB. JlOMyCTHMBIH 00B€ M CTOKOB OMPEREIISCTCS U3 YCITOBHS,

9TO mpoM3BeeHMe KoHLeHTpauuii monoB Ca”* u SO ¢ B 0Bpasylomeiics cMecH
COOTBETCTBYET TIPOM3BEACHHIO KOHUEHTpaimii Menee 2400 (mr-oxe/nm’)’. Ecmn ota
yCIoBUs COOMIOCTH HEBO3MOXKHO, CJEAYeT TaKUe CTOYHBIE BOABI HAMpPaBIATH
HEMOCPEACTBEHHO Ha 30JI0ILIAKO0TBAN 10 CHELMATBHOMY TPyOOonpoBoay.

CynbQurHBIE ODIOKEHHS MOIYT O0pa3OBBIBATECA TOJIBKO B MOKpBIX
30JI0YJIOBUTENSAX M TONBbKO B TEX CIydasx, Koria mymabena umeer pH>5,0 (cm. B.3.5).
Takass [IENTOYHOCTh MYJbIBI BO3MOXKHA IIPH OYHMCTKE B MOKDBIX 30JIOYJIOBHTENAX
JBIMOBEIX Ta30B OT CXKWTAHHsS TOIUIMBA C MPUBEIACHHBIM COJACPXKAHHEM CEpPEl MEHEe
0,045 % xr/M/k W TrHOPAaTHOM IIENOYHOCTBIO 3076l Oomee 2000 Mr-3KB/KT.
CynbeutHbie OTIIOXKEHUS 00pa3yloTCA Ha CTEHKAX U pellleTKaX BXOAHHIX MaTpyOKoB, HA
KOHYCHOM JIHMILE LEHTPOOEKHBIX KalljieyloBUTeNEH U B CIIMBHBIX NAaTpyOKax.

IpenoTepatuts 00pa3oBaHHE CYJIBOHUTHBIX OTJIOKEHHIT MOJMKHO, YBEIHIHMB
KOHIICHTPAITHIO OKCHJIOB CEPhI B IHIMOBBIX Ta3ax MyTeM J00aBOK K OCHOBHOMY TOTUTHRY
6oliee CEpHUCTOrO TOILTMBA, HAITPUMED Ma3yTa.

B 000OpOTHBIX THAPABIMYECKMX CHCTEMAaX VyIAJICHHS 30716l C THAPATHOM
OIEIOYHOCTHIO, TpeBbImaroiieli 5000 Mr-skB/Kr, HampuMep 30JIbl CIAHLEB, MyJbla
MOXKET OKa3aTbCsl MEPECHIMICHHOW TI'MAPOOKCHAOM Kaiblms. Ho 3T0 mepechilieHue
CHHAMAETCS OOBIYHO B PE3yJIbTaTe KPHCTAIM3ALMM TMAPOOKCHAA KATbIMS HA 4acTHLIAX
30JTHI ¥ TIJTAKA MYJIBIBI B HE MPEACTABIAET OMACHOCTH ISl TYJIBIIONPOBOJIOB.

Bonee onacHa neMeHTalys BHICOKOIIEIIOYHOM 30JIbI IPH KOHTAKTE €€ € BOJIOMH (CM.
B.3.9). Takue omioxeHWs OOpasyrOTCs Ha TPaHHULE CyXOo U MOKpOH MOBEPXHOCTH
CTGHOK THAPO3aTBOPOB 30JIOVJIOBMTENEH W CAMOTEYHBIX KaHamoB. JImg uXx
MPENOTBPANICHAS HEOOX0AUMO, YTOOBI MOBEPXHOCTH, HA KOTOPHIE MOTYT MOMAacTh
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YaCTHIIB! 30JIbI, UMEJIH HAJIEKHOE OPOIICHHE, 00€CICUMBAIOIIEE CMBIB OCEBIIEH 30J1bI,
JI0 TOTO KaK IIPOU30HIET €€ IIEMEHTALIHS.

OOecneunTh TO YCIOBUE, HAPUMEP B TMAPO3ATBOpPAX CYXHMX 30J0YJIOBHUTENEH
BECHMa CJIOJKHO, TIO3TOMY PaJMKATFHBEIM PELICHUEM JUTS MPEIOTBPALCHUS OTIOXKECHHMM
HEMEHTUPYIOLIEHCS 3016l SBISETCS UCTIONB30BAHKE IS €€ YIAaBIUBAHUS TOJIBKO CYXHX
30JI0YJIOBUTENEH, a Ul €€ TPaHCHOPTHPOBKU — MHEBMATHUECKUX WIH MEXAHUYECKUX
CHCTEM.

Ecnu 3omoninakoBas myJibia nepeckilieHa Cyb(haroM Kaablus, 3TO NEPECHICHUE
B TOM WIM WHOH MEPE COXPAaHMUTCA B OCBETICHHOH BOAE, NMPUYEM IMEPECHILEHUE
6e3onacHoe JUIs  MYJBIOMNPOBOOB MOXKET OKa3aTbCsl ONACHBIM JJs HAcoCOB M
TpyOOIIPOBOAOB OCBETIICHHOH BOJBI, MOCKOJBKY B OCBETIICHHOH BOJE NPAKTHYECKH
OTCYTCTBYIOT B3BCHICHHBLIC TBCPABIC 4YaCTHIIBI M KpUCTaJUIM3AallUsd cynL(baTa KaJbls
OyzeT npouCXOaMTh NPEMMYIIECTBEHHO HA CTEHKAX 3THX JIEMEHTOB cucTeM ['3Y.

Jns npenorBpaumieHus o0Opa3oBaHusi CyJb(QaTHBIX OTIOKEHHIH B Hacocax M
TpyOOIPOBOAAX OCBETIICHHOM BOABI HEOOXOAUMO BEIACP)KUBATH 3TY BOAY B OTCTOWHOM
MPY/KE 30JI0MDIAKO0TBaNA W B OacceiiHe OCBETVIEHHOH BOABI B TeyeHHe HE MeHee 100
9acoB ISl IOJTHOTO YCTPAHEHHMS IEPECHIIEHHS CyIb(HaToM KambIMs.

Kongurypanms OacceiiHa, a TakXe pPAacHOJIOKEHHE BOJOBBITYCKOB W3
30JI0MIIAKO0TBAIA U BOZ03a00pa B HACOCH TOJDKHBI 00ECTIEIMBATh OOMEH OCBETIICHHOM
BOJIBI BO BCEM 00BbeMe Oacceitna.

AHanorm4Has IJIATENbHAS BBIAEPXKKA BOIBI B OacceiiHe 30JI0MUIAKOOTBAja
MO3BOJISIET HCKITIOYUTH 00pa3oBaHWe B TPyOONMpPOBOJAAX OCBETICHHON BOJBI U
TUAPATHBIX OTJIOKEHWH, HO TOJNBKO B IEPHON BPEMEHH C IONOKUTEIILHON
Temmeparypoid armocepHOr0 BO3AyXa. OTO CBA3aHO C TEM, YTO JIMKBHIAIUS
MEPECHIIEHN BOABI THAPOOKCHIOM KaIbLiMA Ha 30JOLLIAKOOTBAIE IPOUCXOAUT B
OCHOBHOM B pE3yJlbTaTe MOMIOIIEHHUS JUOKCHAA YINEpoAa W3 Bo3ayxa. B 3uMHmit
mepwoa, Korma OacceifH TOKpPhIBAETCS JIBJOM, IIOTJIONICHWE OHOKCHAA YIiaepoaa
OCBETJICHHOM BOI[Of/'I IMPaKTUUYCCKH NpCKpamacTea W IICJIIOYHOCTh BOJABI MOXKET
YBEIUUUTBECS BBIIIE JAOMYyCTHMOro mpedena. IlosToMy IIpH TIHAPOTpaHCIOpTE
BI:ICOKOH.ICJ'IO‘IHOﬁ 30JIbl B 3UMHUI Nnepuoa B TPAKTC OCBETJICHHOM BOABI BO3MOXKHO
00pa3oBaHKe TUAPATHBIX OTI0KEHHUH.

Ilpy meno4YHOM peakiu OCBETIEHHOW BOJABI HA 30JIOIUIAKOOTBAJIE BCIICACTBUAU
YKa3aHHOTO IIOIVIOLIEHHA JAWOKCHAA YIVIEPOAA TPOUCXOMUT IIEPECHILECHUE BOIBL
KapOOHATOM KaIbIMs W, KaK cje/cTBHe, 0Opa3oBaHWe B Hacocax M TPyOompoBoaax
OCBETJIICHHOI BOJABI KapOOHATHBIX, a NPH HU3KOW Temmeparype — TeKCaruIpaTHBIX
OTJIOKCHUH. YCTpaHUTh 00pa30BaHME TAKOIO MEPECHILIECHUS MOKHO IyTEM IIOJIHOR
HEHTpamu3aluy INENTOYHOCTH OCBETVIEHHON BOABI. [Ipeio’K€HO HECKONBKO CXEM
HelTpanu3aluy OCBETICHHOM BOJbI JBIMOBBIMH Ta3aMH, HO WX peanu3aunus TpeOyer
COOPYXKEHHUS CIENMATBHBIX M JOCTaTOYHO CJIOXKHBIX YCTAHOBOK M 10 BCECTOPOHHEN
IIPOMBILUICHHOW IIPOBEPKM PEKOMEHIOBaTh TAaKYK) HEUTpalM3aumi0 B KAadeCTBE
CpeAcTBa MPEIOTBPAILECHNUS OTIOXKECHUH MPEXKACBPEMEHHO.

PazpaCotaH ¥ mnpoBepeH B MPOMBIIUICHHON OKCIUyaralind KOMILIEKC
MEpPOIPUATHI, MO3BONSIOMMX CYIIECTBEHHO YMEHBIIUTH CKOPOCTh 00pa3oBaHUs
OTJIOKEHUM, KOMIICHCHPOBATh B TEUYCHHE [JOCTATOYHO JJIMTEIBHOTO BPEMEHHM UX
HETaTUBHOE BO3ACHCTBHE HAa HOPMAIBHYIO JKCILIyaTalldi0 CHUCTEM M TMEPUOJUYECKU
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ounMmiaTe TPyOOIpOBOABI W JApyrue siaeMeHTHl cucteM 13V or oOpaszoBaBIHXCS
OTJIOKCHUH. PeKOMEHJAaMM MO peanu3aldy 3TOr0 MEPONpPUATUHA H3TOKEHBl B
HOCIEAYIOMMAX Pa3/IeNax.

MeponpusTasi 1O  CHIDKEHMIO CKOPOCTH  00pasoBaHMsA OTJIOKCHHH H
KOMIICHCAITNH WX HETATHBHOTO BO3ACHCTBHUA

Ipn meno4HOl peaknuy OCBETJICHHOH BOABI HCKIIOYATH €€  TEPECHIMECHHE
KapOOHAaTOM KaJbIMs B PE3yJIbTaTe MOMIIOLICHUS aTMOC(EPHOro NHOKCUAA yriepona
JOCTYIIHBIMH TEXHMYECKHMH CPEICTBAMU HE TNPEACTABIACTCA BO3MOXKHEIM, HO
WHTCHCHBHOCTh 00Pa30BaHMA 3THX OTJIOXKEHHI MOXHO CYINECTBEHHO YMEHBIINTE.
CkopocTh pocta kapOoHaTa Kajiblids Ha CTEHKAX TPYOONPOBOJOB OCBETJICHHOM BOJbI
OpPUMEPHO OPONOPLMOHANBHA BENHYMHE aOCONIOTHOTO TEPECHIIEHNS BOABI ITHM
COE/IMHEHUEM, T.€. PA3HOCTH KOHLEHTpALMK KapOoHaTa KadbLis U €r0 paCTBOPAMOCTH
IIpH JIaHHOM Temmeparype. IIpu aGCOMIOTHOM MepechillieHnH 1 Mr-5KB/aM’ THHEHHAS
CKOpPOCTb 00pa3oBaHWsl KapOOHATHBIX OTJIOXKEHHH MOXKeT Jocturatk ot 50 1o
80 mm/ro.

MakcuManbHoe a0CONIOTHOE MEPECHIMICHHE OCBETICHHOW BOABI KapOOHATOM
kamems (ot 1,0 mo 1,2 Mr—3KB/;:[M3) HaOMI0AaeTCs MOCye MAXTHBIX BOJIOCIHBOB, T/IC
IIPOUCXOAUT AKTUBHBIA KOHTAKT BOJBI C aTMOC(EPHBIM BO3LYyXOM. COOTBETCTBEHHO
caMM BOJOCJIMBBL M BBINYCKHBEIE TPYOOITPOBOABI IIOCJE HUX Hambojee IOIBEP>KEHBI
3apacTaHuio OTIoKeHHAMH. [To3ToMy HEOOXOAUMO MMETh HE MEHEE JBYX BOAOCIHBOB
U3 OTCTOMHOrO IpyAKa 30/l0LUIAKOOTBAlA U pa3MellaTh MX BO3MOXKHO OMDKe K
pasmenuTensHO mamOe MEKAy COOCTBEHHO 30JIONUIAKOOTBAIOM M OacceiiHOM
OCBETJIEHHO BOABI (C yHeTOM HEOOXOAMMOCTH HAMBIBA 30JIHOTO INIDKA BJOJNE ITOM
JaMOBl Ansl TOBBIIEHMS €€ (UALTPALMOHHOM YCTOWYMBOCTM M BO3MOMKHOCTH
MOCTERYIOIIETO HAPAIMBAHWSA ).

TpyOonpoBoasl A7 BBHIIYCKA BOJBI M3 IMAXTHBIX BOJOCIHBOB JODKHBI OBITH
oraMeTpoM He MeHee 1000 mw. J[iist 3apactanms Takoro TpyoompoBosa motpebyercs He
MeHee 10 JeT, 4T0 COOTBETCTBYET WM HPEBHINIACT HPOEKTHBIA CPOK 3allOJIHEHHS
30/I0IUIaKo0TBAa. Ecnmu Jke 3apactaHue BOJOCIAMBOB M BOJOBBINYCKOB Oyner
IPOMCXOMUTH OONiceé WHTEHCHBHO, HAIMYME peE3epBa IMO3BOJIIOT TPOBOAUTH HX
HEPUOUYECKYHO OUHCTKY.

B  OacceiiHe  OCBETJIEHHOM  BOABI  OJHOBPEMEHHO  IPOTEKAlOT  JBa
IIPOTHBOIIONOKHBIX Tpoliecca: MOMMIOIEHUE AMOKCHIA YITIEpoja U3 BO3Ayxa, T.C.
HEPECHILICHIE KAapOOHATOM KaJIbIUs IMOBEPXHOCTHOIO CJIOS BOJABI U KPHCTALIM3ALIUSL
kapOoHaTa KaJibLius, HPOUCXOs1as BO BCEM 00beME BOIbI GacceiiHa.

B pesynbTare abCOMOTHOE MEPECHIIEHHE KapOOHATOM KaJIbLiis TTyOHHHEBIX CIIOEB
OCBETJICHHO# BOJBI y AAIBHETO OT BOAOBHINYCKOB ydacTka OacceifHa MOXeT OBITh Ha
25 % HIDKe, YeM B MOBEPXHOCTHBIX CJIOSAX BOJbBI HA TOM K€ yYacTKe, U B Ba—TpH pa3a
MEHBIIE, YeM HEMOCPEICTBCHHO Y BOAOBHITYCKOB U3 MIAXTHEIX BOAOCIHBOB. M3 3Toro
CJIElyeT, 4TO Jjisi MAKCUMAJbHOTO COKPAIEHUs CTENEHH MEPECHILECHNUS OCBETICHHON
BOJBI KapOOHATOM KaibIws iepen BopozabopoM u3 GacceiiHa B HacOCH KOH(HUIryparms
U pa3MepHl 3Toro OacceiiHa MOLKHBI OOECNEUMTh JAMUHAPHBIH XapakTep TedeHUs
BOJIbI, & TAK)KE HE MMETh BEPTUKANBHBIX NPEMATCTBUI U IEPEIUBOB, CIOCOOCTBYIOMNX
HePEMEIIMBAHMIO MOBEPXHOCTHBIX M TIIYOHHHEIX CIIOEB OCBETICHHOI BOJBL.
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ITpeanodTuTeNncH BapUaHT, KOIZA OCBETJICHHAs BOJA MO TAKOMY KOJUICKTOPY
nojaercs Ha miomaaky TOC 10 MecTa yCTaHOBKH CMBIBHBIX HACOCOB.

KonmmuecTBO W TUMOpAa3MEp HACOCOB, a TakKe KONMYECTBO W JHAMETP
TpyOONPOBOAOB OCBETJICHHOH BOAbL ONPEAEHAETCS, HMCXOAS U3 MaKCHMAITLHON
MOTPeOHOCTH B 3TOM BOJE U THAPABINYECKOTO COMPOTUBIICHHUS TPACCHI.

KonmyecTBO CTAMOHAPHO YCTAHOBICHHBIX HACOCOB OCBETICHHON BOAHI C YUYETOM
HEOOXOAMMOTO AaBapHIfHOTO PE3CPBUPOBAHHS HODKHO OBITh HAa OIWH OOJIbIIE
moTpeGHOro 1Mo pacdeTy. Bee HacOChl AOMKHBI OBITH OTHOTO THIIOPA3Mepa, PHYEM €IIe
OIMH WM [Ba TaKMX HAcoca € JJICKTPONPUBOJAMHU AO/DKHBI OBITb B PEMOHTHOM
pesepee, T.e. B CydYae CEPbE3HOM MONOMKH, BHIIEAIINI W3 CTPOS HAcOC HIIH
ANIEKTPONIPUBON JIEMOHTHUPYIOTCA, M BMECTO HHMX YCTaHABIMBAETCS PE3CPBHBIA, a
JEMOHTUPOBAHHbII HEUCIIPABHBINA IEPENACTCS B PEMOHT.

B cucremax I'3Y co 11en104H0M OCBETIIEHHON BOAO# 11 KOMIIEHCAI[MH 3apacTaHus
TpyOONpoBo0B KapOOHATHBIMY OTIOKEHUSIMH HEOOXOJMMO UMETh 3anac M0 CEYCHUIO
TpyOOTIPOBOZIOB OCBETJIEHHOW BOJABI 10 CPAaBHEHHIO C pacyeTHHIM. [lns momaym
OCBETJICHHO# BOJBI K HacocaM M jJajiee OT HACOCOB Ha pacCTOSHUM B 1 KM ciemyer
KCIIONIB30BaTh TPyOompoBoasl nuameTpoM Ha 20 % Oonplie pacdeTHoro. OcrajibHas
9acTh TPyOOIIPOBOZOB MOXKET UMETH AuameTp Ha 10 % Gonble pacdyeTHOro.

He pexoMmeHmyeTcsi AenaTh NMEPEMBIYKM MEXKAY TPyOONMPOBOAAMM OCBETIICHHOM
BOJBI A BO3MOXKHOCTH MOJK/IIOYCHHS MX K Pa3HbIM HAacocaM. OTU NEPEMBIUKHM C
3aJBIDKKAMH 3apacTyT OTJIOXKEHUSMU B MEPBYIO OYEPE/b, U MONb30BATECA UMH OymeT
IPaKTHUECKH HEBO3MMKHO. LlenecooOpa3Ha cxema: BoA03abopHbId TpyGompoBon —
HAcOC — MarucTpajibHBIA TPyOOIIPOBOX € ABYMS 3aABMKKAMH: OJHA — HA HAMOPHOH
CTOPOHE Hacoca, BTOpas — B KOHIE TPyOONpOBOAa mepen OOIMM KOJUICKTOPOM, K
KOTOPOMY TIOAKITIOUEHbBI CMBIBHBIE HACOCHI

OT0 Tarke OTBeYaeT TPEOOBAHUAM COOPYKEHHS, KpOME HEOOXOTUMBIX IO
pacuery, eme OOHOrO TpyOOnpoBOAAa OCBETIEHHOH BOABL I MPOBEACHUS
MEPUOANYIECKON OYMCTKM 3THX TpPYOONpPOBOIOB, NPH KOTOPOHM  OYMINASMbIA
TpyOOTPOBOA BRIBOAUTCS B PE3EPB.

H3-3a BO3MOKHOTO 3apacTaHus OTJIOKEHUAMHU HE PEKOMEHIYETCS YCTaHAB/INBATh
33 HACOCaMU OCBETIICHHOM BOJBI 0OpaTHBIC KiIaNaHbL.

Iopauy OCBETIEHHOH BOJBI K HACOCAM CIEIYET MPOM3BOAUTHL Yepe3 CH(OHHBIIH
B0J03a00p, COCTOSAIIMI M3 TMONBEMHOTO YYacTka, TMOMENAEMOro B BOJ03a0OpHBII
OroJioBOK OacceifHa Ha riyOMHy HE MeHee 1 M, TOPH3OHTAIBEHOTO Y4YacTKa,
[OPOJIKEHHONO MO MOBEPXHOCTH 3¢MJIM OT OacceifHa 1O HACOCHOH, M OMyCKHOTO
y4acTKa, Pa3MEINAIoMErocs B HACOCHOW OCBETIIEHHOH BOJABI M MOJKIIOYEHHOTO K
COOTBETCTBYIOIIEMY HACOCY. YCTAHOBKH 33[BIDKEK Ha TaKOM CH()OHHOM Boo3abope, B
TOM YHUCJIE U Ha Bcace Hacoca, He Tpedyercs. [logada BOIbI K HACOCY MPOMCXOAUT MPU
3amoJIHeHHH CH(OHA BOIOI MyTeM OTKAYKH BO3JyXa W3 BHYTPEHHETO 00BeMa CH(OHA.
Jns 3TOro B HACOCHOM OCBETIICHHOM BOJAE YCTAHABNMBACTCS BAKYYMHBIM HAacoc WM
BOJOCTPYHHBIH KeKTOp, paboTarommii OT JpeHaXHOro Hacoca. OTkauka BO3AyXa
MPOU3BOAUTCS U3 BepxHel 4yacTu cuoHOB. TaM k€ yCTaHaBIHBAKOTCA NMAaTPyOKu C
IpOOKOBBIMU KpaHaMH (BO3AYLIHWKH), MPH OTKPHITHM KOTOPBIX CH(OH 3alOHAETCS
BO3/lyXOM M IPEKpAINAcTCs Mogaya BOJbl B COOTBETCTBYIOIINE HACOCHI.
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Cudounbiii mogaoa Bojasl obecrednBacT paboTy HACOCOB «IOJ 3aJMBOM» H
HAJCKHYIO M30JLIIMIO 3aryOIeHHOH HACOCHOM OT BO/BI B OacceliHe 30JI01L1aK00TBaIA
TIpH TIPOBEICHUN 3aMEHBI HACOCOB HJIM IPYTHX PEMOHTHBEIX PaboT. [ BO3MOKHOCTH
OounCTKH CcH(OHHBIN BOmO3a00p MOHTHpyeTcs W3 TpyO utHHON He Gomee 3 M ¢
(IaHIEBEIMH COCANHECHUSMH.

IIpu 3apactanmu CcH(OHHOTO BOZ03a0opa COOTBETCTIBYIOIHMI Hacoc H
TPyOOIPOBOJI BLIBOJST B PE3EPB, ONMOPOKHSIIOT, BKIIFOYAs CaM CH(OH, M JEMOHTHPYIOT
mocienHut. 3apociuye OTIOKECHUSIMH YIACTKH crOHA OUMINAIOT MEXAHMYECKUM X
JPYTHM CIIOcOOOM M YCTaHABIMBAIOT HA CBOM MecTa. ITocie 3Toro 3amoiHAIoT cH(OH
BOJIOH ¥ BKJIFOUAKOT HACOC.

Tpy6ompoBoabl OCBETICHHOM BOABI MPOKIAABIBAIOTCA OO MECTa YCTAHOBKU
CMBIBHBIX HACOCOB M COEIWHSIOTCS ONHWM OOIIMM KOJJIEKTOPOM, IUIOIIAAb CCUCHHS
KOTOPOTO JOJKHA OBITH HE MEHEE CYMMAPHOM TIJIOIIA/M CEYEHHH STHX TPYOOIIPOBOOB.
Orcekarome 3aABIKKM Ha  TPyOONpOBOJAaX  OCBETICHHOH  BOABI  CIEAYET
yCTaHABIMBATh KaK MOXKHO Ommke k komektopy. Coopyxkenne Ha TOC pe3epBHBIX
6aKOB OCBETIICHHOM BOJBI HE PEKOMEHYETCS.

IlepeuncieHHble MEPONMPHUATHS TO3BOISIIOT CHATH OMNACHOE MEpECHIILEHUE
OCBETJICHHOM BOABI A0 €¢  moctymuieHns Ha TOC. IloatoMy pe3epBHPOBaHHS
TpyOOIIPOBOJOB MOAAUM OCBETJIEHHOM BOABI OT CMBIBHBIX HACOCOB K ILJIAKOBBIM
BaHHAM M THAPO3aTBOpaM He TpeOyeTcs.

HcknroueHneM sBISIOTCS cUCTeMbl ['3Y ¢ KOpOTKMMHU (MeHee | KM) Tpaccamu
OCBETJICHHO! BOJBI IIPU OTHOCUTENBHO BBICOKOH e menoyHoctd (pH > 12). B takmx
cucTeMax HeoOXOAMMO pe3epBHUpPOBaHHE M TPYOOTIPOBONOB BHYTPEHHEH pa3BOIKA
OCBETJICHHON BOJBL

CKOpOCTh KPUCTAJUIM3AalMH B MCPECHINCHHBIX pacTBOpax M, CJeJOBaTebHO,
WHTEHCHBHOCTH 00pa30BaHMs OTIOXKEHUH, MOJKHO YMEHBIIHTD IyTEM BBOAA B MYJIBITY
WIA  OCBETICHHYIO BOJNy UHrubupyroomux pobapok Ttuna HMOMC, IO,
MONWAKPHIIAMAZA, KUAKOTO CTekna ¥ Ap. Ho 10 OKOHYaHUS MCCNEOBaHUH BIMSHHUS
3TUX N00ABOK HA MPOLECChl OOPAa30BaHUS OTIOXCHUM, ONPENCICHHUS HEOOXO0MMMOM
JIO3UPOBKH M TEXHUKO-IKOHOMUYECKOrOo 000CHOBAHHWS MPUMEHEHHUS JOOABOK TOTO HITH
HHOTO THUINA PEKOMEHIOBATh Takoil crocob OOpBOBI C OTIIOXKEHUSMHU TPECTARIIAETCS
TIPEKACBPEMEHHBIM.

Ounctka TpyOOIPOBOJOB H HACOCOB OT OTIIOKCHHIA

INepeuncneHHsle B OPeIBIAYINEM pa3fielie MEPONPHUATHS TO3BOJIAIOT 00ECHCUHTD
Iojiauy OcBeTaeHHOM BoAbl HA TOC B HEOOX0AMMOM KOJNUYECTBE B TEUCHUE HE MEHEE
OJIHOTO KaJleH/IAPHOTO roja WM HECKOJBKUX JIET, MOKa TOJNINUHA OOpa3yIoLUXCs
OTIOKCHHI HE TPEBBICUT IIPEAYCMOTPEHHBIM PE3EPB MO AMAMETPY TPyGOMpOBOJIOB.
3arem TpedyeTcs MPOBECTH OYUCTKY TPYOOIPOBOAOB OT 00PA30BABIINXCS OTIONKEHHUH.

W3 npoBepeHHBIX B NPOMBIIUICHHBIX — YCJIIOBHSX — CIIOCOOOB  OYHMCTKH
TPyOOTIPOBOIOB OCBETIICHHOW BOABI M MYJILIIOMPOBOJIOB OT KAPOOHATHBIX M THPATHBIX
OTIIO’KEHUH HAnOOoIee SKOHOMUYHBEIM M YHUBEPCAIBHBIM SIBJISETCS CMOCO0 TPOMBIBKA
TPyOOIPOBOIOB CMECHIO BOABI M JBIMOBBIX TA30B MO/ H30OBITOUHBIM JIABJICHAEM.

OTOT €rmocod MPHUTOAEH I OUMCTKH CTAIBHBIX, YYTYHHBIX U MOJH3THICHOBBIX
TpyOONpOBOMOB JHOOBIX pPa3MepoB, KOHGUTYpALUH, HPOTHKEHHOCTH U CIOCOG0B
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MPOKIIAJKKA, B TOM YHCJIE TOA 3eMjied, Ha 3CTakaiax Wi B 3JaHUAX, 4 TaKKe
TpyOONPOBOIOB C BHYTPEHHHMH BCTaBKaMH M3 KAMEHHOT'O JIUThS.

JUIs OUMCTKH 3TUM CIIOCOOOM HEMPUTO/HBI JKENE300€TOHHBIE U acOOIIEMCHTHEBIC
TpyOOINPOBOABL

Cnoco6 He TpeOyeT MOKYMHBIX PEAreHTOB, HE BBHI3BIBACT KOPPO3WH OYHINAEMBIX
TpyOONpPOBOAOB M HE HMMEET 3KOJOTHYECKH BPEOHBIX OTXOI0B. IIpoMbIBOYHas BoIa
MOCie OTCTOS Pa3pPyLIMBINMXCS W BBIHECEHHBIX K3 OYMINAEMOro TpyOompoBoaa
OTNIOKEeHUII OyAeT OoTnM4aThCd OT HCXOAHOH TONBKO YBENMYEHHBIM OT 1 10
2 MI-3KB/IM’ COZIep/KaHHeM GMKAPOOHATA KAJIBIHA, T.€. HE3HAYMTEITLHBIM YBETHUCHHEM
OOILIEH MIETOYHOCTH U KECTKOCTH.

JIns NpUroTOBNEHUS IPOMBIBOYHON CMECH BOJBI U JIHIMOBBIX Ta30B COOPYKaeTCs
YCTaHOBKA, COCTOAIIAs M3 LEHTPOOEKHOIO BHICOKOHAMOPHOTO BOJSIHOTO HAcOCa,
obecneunBatomiero mogady or 250 mo 300 M>/4 BOZIBI C JIABJIEHMEM HE MEHEE 2,5 MI1a,
BOJIOra30BOr0 KeKTopa U TpyO amamerpom ot 250 go 300 mm, mis momadyd BOBI K
HAcoCy M OT Hacoca K 3KEKTOPY, ABIMOBEIX Ta30B OT KOTJIA K I'a30BOi KaMepe MKEKTopa
¥ BOJIOTA30BO CMECH OT 3KEKTOpa K OYHUIIAeMOMY TpyOOIpOBOIY.

[Topaya ABIMOBBIX Ta30B OCYILECTBIISETCS 3a CUET Pa3pPEKEHHUS B Ta30BOM Kamepe
3KEKTOPA, T.€. He TpeOyeTcs yCTaHOBKA AOMOMHUTENBHBIX BEHTHIATOPOB.

OuMinaeMelii TpyOONpOBOA Ha NEPUOA NPOMBIBKA BBIBOOWTCS W3 pabOTHl M
HaJEeXHO W30JMpYeTcs OT JpYrux TpyOONpOBOJOB M HACOCOB cHCTeMHl I3V,
IIpomomKxnTenbHOCTE OUUCTKH - OT 10 10 40 cyTok.

Jns ouMcTkM pabouMX KOJIEC HAcOCOB, 3alMOpPHOM apMaTypel M COMIT OT
KapOOHATHBIX OTIOKEHUH PEKOMEHAYETCS KUCIOTHAS IPOMBIBKA. JIJIst 3TOTO 3apociiue
OTJIOXKEHUSIMU pabourie KoJIeca HACOCOB, 3a/IBIXKKH, KIIAMAHBI ¥ COTUIA IEMOHTHPYIOTCS
I Ha HECKOJIbKO MHHYT IIOMEIIAIOTCS B €MKOCTH COOTBETCTBYIOIIHX pasMEpOB,
3AMOJHCHHYIO 5 % MHrUOMPOBAHHOM COJISIHOM KMCIOTOM.

Hns ounctkn TPyOONPOBOAOB M HACOCOB OT TeKCATWAPATHBIX OTIOKEHUMR
LEIeCO00pa3HO  MCMOJb30BATh CBOMCTBO ATHUX OTJIOKECHWH pa3pywiaTeCs TpH
Temneparype Beime 18°C. /g OYMCTKM HACOCOB PEKOMEHAYETCS BKIIOUUTH UX B
paboTy MpH 3aKPbITOIl 33/IBIXKKE C HAMOPHOH cTOpoHEI. HeoOxoaumo, 4To0BI HacoC Ipu
9TOM OBLT 3amonHeH Bono#. [IpuMepHO uepe3 20 MuH pabOThl B TAKOM PEXKHUME BOJIA B
HACOCE HAarpeercsi, a elle uepe3 TaKoe K€ BPEeMsl T'eKCArWIpATHBIE OTIOXKCHHS
NEPEKPUCTAIUIM3YIOTCS B KaJbLUUT C BBIACICHHEM KPUCTAIM3AIIMOHHON BOABI |
Pa3pyIICHUEM KPUCTAIIMYECKON PEIICTKH.

Ilocne 3TOrO, HE BBIKNIOYAS HACOCA, MOJAIOT OCBETICHHYKO BOAY Ha Bcac W
OTKPBIBAIOT 3aJBIKKY Ha HAMOpHO# cTopoHe. [10TOKOM BOMBI, Pa3pyLIMBIIHECS 0
MOPOIMIKOOOPA3HOr0 COCTOSHUS OTJIOXKEHUS, BHIHOCSATCS B TPYOOIIPOBOA OCBETICHHOM
BOJBI ¥ B KOHEYHOM MTOT€ TIONAAAI0T Ha 30JI0IUIAKOOTBAI.

HHTeHcHBHOE 00pa3oBaHKe I€KCAruAPATHBIX OTJIOXKEHHH MPOUCXOAUT MPHMEPHO
B TCUCHHE HEJCH JIBK/GI B TOJ. B HAYaJIe 3UMBI NIepe/I HOABJICHUEM JIbIA B Oacceiine
OCBETJICHHOH BOJBI M BECHOH, KOTAA 3TOT JIEN HAYMHACT TasATh. B 3TH MEPHOJIBI
TEKCATUAPATHBIE OTJIOKEHHS aKTUBHO OOpasyloTcs Takke B TPyOONMPOBOAAX MOAYM
BOJIbI U3 OacceliHa k HacocaM. OYMCTKA TakUX TPYOOIPOBOJIOB BO3MOKHA, €CIIH OHH
BBITIONTHEHEI B Bujie cudona (cMm. b.5.6).
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Jist ouncTku cuOHHBINA TOABO Pa3OUpPalOT HA OTAEIbHBIE TPAHCIOPTAOCIbHBIC
YaCTH M NEPEMEINAT B MOMEIIEHUE C TeMIepaTypod Bos3ayxa Beime 20°C. Uepes
HECKOJIBKO 4acoB MpeObIBaHUA B TaKUX YCIOBHAX OTIOXNKEHUSA Ppa3pylIAlOTCS H
pr60Hp0B0)1bl MOryT OBITH BO3BpAIlICHBI ji1 BOCCTAHOBJICHUA ACMOHTHPOBAHHOTO
Bono3abopa.

CnenuanbHass OYUCTKA MAaruCTPabHBIX TPYOOIPOBOJOB OT TeKCarupaTHbIX
OTIIO’KEHUH 00BIYHO HE TpeOyeTcsa. OOpasyromuecs B TEUCHHE 3UMBI OTIIOXKEHHUS ITOTO
THIA B IETHAN MEPHOJ, CAMOMUKBUAMPYIOTCA. HICKiTIOUeHe cOCTaBMNI0T cucteMsl '3V,
B KOTOPHIX BOJ[a B JIETHHUII mepuoj He Harpepaercs Beie 20 °C. J{ng Takux ciiyyacs
Uenecoobpa3Ho B HAuyaje JICTHETO TEPHOAA BCE YYACTKU, TAE 3HUMOH MOTYT
OTKIaAbIBaTBCA ICKCAaruJipaTHbIC OTIIOXKCHUS, TPOMBITH ropsmeﬁ BO[[Oﬁ WIHA MPOrpeTh
apoM.

Jdnsa  npenorBpamienusi  oOpa3oBaHMsi — [EKCarMapaTrHbIX — OTJIOXKEHHWH B
TpyOOIPOBO/IaX BHYTPEHHEH PA3BOJIKH OCBETICHHON BOJBI PEKOMEHAYETCA B HEPHOX
HHTEHCHBHOIO 00pa30BaHHs 3TUX OTJIOXKEHUM MOAOrPEBaTh OCBETICHHYIO BOAY MEpen
CMBIBHBIMH HAacocaMH a0 Temneparypsl oT 4 go 5°C, Hampumep, mojasas map
HETOCPE/ICTBEHHO BO BCACHIBAOIIIE ATPYOKH HACOCOB.

B Tex ciyuasx, KOraa HE YAAcTCs MCKIIOYMThL OOpa30BaHHUE IEKCArhIPaTHBIX
OTJIOXKEHH I B TPY6OITPOBO[[3X BHyTpeHHCﬁ PasBOAKHA OCBETJICHHOH BOJbI,
PEKOMEHYETCA IPOrpeBaTh 3apoCIIUe YUYaCTKH, HO yKe IO Temueparypst 6onee 20°C.
JITIsL 3TOro TakoKe LEnecoo0pa3Ho HCIOIb30BaTh HU3KONOTCHIHANBHEIH Hap.

Jns 0YMCTKM MarucTpajibHeIX TPyOONPOBOAOB OT IUIOTHBIX OTJIOMXEHMH JIHO60ro
THUNA MOXET OBITh NPUMEHEHA MEXAHW3MPOBAaHHAsd OYUCTKA I[P HOMOILIU
«BHOPOKpOTa». 3OTO  YCTPOWCTBO HpeAcTaBiseT Co00i  ruapoTypOHHKY €
pasbanaHCHPOBAHHBEIM POTOPOM, KOTOPas BCTABIAETCA B OYHIIAEMBIH TPyOOMpoBOd M
[IPUBOJUATCA BO BpaLlEHUE BOJOMH, HOJABAEMOIl B HEMO HACOCOM.

B mnepemHeif wacTM Kopmyca TMAPOTYPOMHKH WMEIOTCS CHEHMAIBHBIE HOXKW,
KOTOPEIE, TIPH MHTEHCHBHOM BHOpAmMHU «KpOTa», CKAIBIBAIOT OTIOXKEHHS CO CTEHOK
TpyOomporoza. Ilo Mepe ynaneHus OTJIOXKEHHUH CO CTCHOK «BHOPOKPOT» MO HAOPOM
BOIBl TIEPENBHTACTCA MO OYMIACMOMY TPYOOTIPOBOY, a CKOJNOTHIC OTIOXKEHHS
YHOCATCS IOTOKOM BOJIbI Ha 30JI0IIUIAKOOTBAIL.

Takas MexaHW3MpOBaHHASA OYMCTKA MPHUMECHHMMA TOJBKO I TPYyOONPOBOAOB
HA3€MHOM MPOKIaAKH (HA JISKHEBBIX OMopax). TpyOompoBOABI, MPOJNOXKEHHBIE B
3[IAHUAX, HA OCTAKagaX M Ha OMOpax APYIMX THIIOB, OUMINATE TAKAM CIIOCOOOM HE
CJIElyeT, TaK KaK OYMCTKA COMPOBOXKAACTCS MHTEHCUBHON BUOpalueil, KOTOpas MOXKET
MPHUBECTH K Pa3pyMIEHHIO OMOPHBIX KOHCTPYKIHHA.

He pekoMeHayeTcs OYMINATh 3THM CIIOCOO0M TPYOONPOBOMAKI, MPOJIOKEHHBIE MO
3eMJICH, 10 [JHY PEKH WM HOPOXOASIIME Hepe3 MCKYCCTBEHHBIC NaMOBI WJIM HAcCHINH,
MOCKOMBKY BO3MOXKHA OCTaHOBKA «BHOPOKPOTA» M3-3a IMEPEKOCa WM BHYTPEHHUX
aedexToB Tpydonporoga. OnpeaenuTh MECTO U YCTPAHUTh MPUYHHY TaKoli OCTAHOBKU
WA TIPOCTO M3BJICYb «BHOPOKPOT» W3 OYMIIAEMOTo TPyOONpOBOJA B TAaKHWX CIydasdx
BECHMA 3aTPyJHUTENBHO.

OrieHKa BO3MOKHOCTH 0Opa30BaHUs | THIIA 00PA3YIOLIUXCS OTIOXEHHI
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Bo3moxxHOCTE 00pa3oBaHus ¥ THI 00Pa3yIOMIUXCS OTIIONKEHHI MOXKHO OLIEHUTH T10

BesmumHe pH 1 comepxarmo noHoB Ca’™ m SOZ B BoJE NPOEKTHPYEMOM CHCTEMBI
I'3VY, a Takske 1o ruIpaTHON IENOYHOCTH 30JTHL.

IIpu pH Bompl Gonee 10,5 B TpyOONpoBoax, HACOCAX M COIJIAX, YePe3 KOTOPhIE
NOJAETCS OCBETICHHASA BOJA, BO3MOXKHO 00pa3oBaHHe KapOOHATHBIX, & B 3UMHEE BpeMs
TeKCaruAPaTHHIX OTIOKCHHUIA.

IIprg pH ot 9,0 nmo 10,5 BO3MOXKHO 00pa30BaHWE TOJBKO TEKCATHAPATHBIX
OTJIOXKCHHUIA.

b.6.3 OOpazoBanue cynb(paTHBIX OTJIOKEHHH BO3MOKHO, €CIIM TMPOM3BEACHHE

KOHIenTpaii HouoB Ca’" m SO i 6ymer Gomee 1600 (Mr-5ke/IM°), a €ciH OHO
npeBbicHT 2400 (Mr-SkB/aM°)’, ClEyeT OXWIATH HHTEHCHBHOTO O6Pa3OBaHMS
CyJb(paTHBIX OTJIOKEHHIA.

I'mopatHas meno4HocTh Jerydeit 30e1 6onee 500 Mr-3KB/KI MOXKET NPHUBECTH K
00pa3oBaHMI0 CMEMIAHHBIX KapOOHATHBIX OTJIOKCHH B CMBIBHBIX armaparax, B
30JIOBBIX KaHANAX M B MYJBINONPOBOAAX MPU MCMOJNB30BAHWUM Ul TMAPOTPAHCIOPTA
TEXHUYECKOH BOABI. XUMHUUYECKHUII COCTAB U LICTIOYHBIE XaPAKTEPUCTUKHU JIETYYEH 30JIbI
OCHOBHBIX JHEPIreTHYECKHMX YIJICH, CKHMramommxcs Ha JnekTpocTaHmusaXx Pocenn,
NpUBEICHH B pazjene b.8.

JlaHHBIE 0 cocTaBe BOAB B MpoekTHpyeMoii cucteme ['3Y MOXKHO MONYyYHTh MyTeEM
XUMHYECKOTO MOJICIIUPOBaHUsA,  3aKJIFOYAIOLIErocs B MOCJIEA0BATENBHOM
BHIIIETAYUBAHNH P00 JeTy4eil 3016 IPOSKTHOTO TOILUIMBA ¢ UMUTANUEH MOCTYIUIEHUS
B CUCTEMY COJIEH, coepKamuxcs B J00aBOYHOH BOJE.

B paznmene B.9 npuBeneHsl gaHHBIE O COCTABE OCBETICHHOW BOMBI, MOJNyYCHHBIM
MYyTEM XUMHUYECKOTO MojeanpoBanus cucteM ['3Y mpu OeccTOUHOM pexkuMe paboThl,
KOrJa NOTepH BOOBl W3 CHCTEMbl OTPAaHWYEHBl NOTEPAMH HA 3alOJHCHHE TIOp
CKJIAAUPYEMOIt 30JIBI M HA UCTIAPEHHUE, A KOMIIEHCALHS 3TUX MOTEPh POUCXOMUT TOJILKO
3a cueT arMOCQEpHBIX OcaakoB. [Isi OlEHKM KOHIICHTPAUMM KAKAOTO TUIA HOHOB
[T ]ue, MT-3KB(IM®) B BOJIE TPOEKTHPYEMOIi cucTeMsl ['3Y B 5TH JaHHBIE HEOOXOAMMO
BHECTH KOPPEKTUBEI 110 popmyIie

[]] _ [J]1a5.°0- 5GonmrtQ60z.5. (E 7)
uet. 0,5- Gsonh1+nq>uan +nc6p )

A€ [J]ws, — KOHIlEHTpaIusA MoHa «./» u3 pazaena b.8, Mr-aKB/z[M

Gsomr  — PACXo[1 307161, TIOCTYTIAIOMIEH Ha 30JI0ILIAKOOTBA, T/4;

[/]206.5. — KOHIIEHTpAITUS HOHA «J» B ):l06aBOqI-IOI/I BOJIE, MF-C-)I(B/HM

Qo6 — KOIIMUECTBO OOABOYHON BOABI, M /q

Igumnr, — IOTEPH BOIBI U3 CUCTEMBI B PE3YJILTATE q)HnLTpaunn M/,

Ilsp. —MOTEPH BOIBI U3 CHCTEMBI B pe3yJbTaTe COPOCOB, M 3.

ITpu xoppextupoBke no ¢opmyne (b.7)3HaueHns KoHUEHTpauuu HoHoB [OHT],
eciu 106aBOUHAS BOJIA UMEET HEMTPATBFHYIO WM KUCTYIO peakiuuio, BMeCTO [OH |05
CIIEAyeT TPUHATHL KOHIICHTPALHMIO B 3Toi BoAe OukapOOHATHBIX HMOHOB WM HOHOB
BOJOPOJA M HF3MEHHUTH 3HAK B YHCIUTEINE (POPMYIIBI C TUIIOCA HA MUHYC.

Ecmu monyuyennoe B 3tom ciy4ae 3HaueHHE [OH Jyen. OyJET OTpHIIATENBHBIM,
KOHIIEHTpa1yio noHoB [OH™] npuHUMAarOT paBHOM 10™ Mr-3kB/IM’, 4TO COOTBETCTBYET
HEUTPAIBLHON peakiuuy BOBI.
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XuMUUeCKMM  cOCcTaB W INEMOYHBIE  XapPaKTCPUCTUKM  JIETY4ell  30IBI
SHEPreTHYECKUX TOIIMB, CKUTAOIINXCS HA AIEKTPOCTAHLMX Poccuu

XUMHYECKHH  COCTaB M INEJIOYHBIE  XAPAKTCPUCTMKH  JIETyYeH  30Jbl
JHEPreTHUIECKUX TOMNIMB, CHKUIAOIMXCS HA DIEKTPOCTaHIMAX PoccuM, NMpUBEJEH B
tabmune b.1.

ConepmaHHe B BOAC 3aMKHYTBIX OECCTOYHBIX CHCTEM TAAPO30JIOYAAJICHUS WOHOB,
OIIPEACTIIONINUX BO3MOXKHOCTD o6pa3013aHm1 COJIEBBIX U CMCIIAHHBIX OTJI0KCHUH

Cozeprxanuie B BOAE 3aMKHYTBIX O€CCTOUHBIX CUCTEM I'MAPO30JI0yJAICHUS HOHOB,
OTIPENENAIONINX BO3MOKHOCTS 00PA30BAHMUSA COJNEBEIX M CMEIIAHHBIX OT/IOXKEHHUIA,
ykazaHo B Tabmte b.2.
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Tabnuna b.1 — XuMHUUeCcKnii COCTAB W IIETOYHBIC XaPAKTEPUCTHKH JIETYUYEH 30JIbl SHEPreTHUECKUX TOIUIUB, COKUTAOIIUXCS HA
3nekTpocTaHnuax Poccun

Bacceiin, XUMHUECKHH COCTAaB JIETY4el 30Jbl B EpecyeTe Ha OKCUABL, %o IIleno4HOCTD 301bI, MI-3KB/KT
M;:;Eg‘;ﬁﬁﬁf: ’ Si0, Ti0, ALO; Fe0; CaO MgO K0 NaO SO; Il Maps Hosu
Joueuxnii, <ALy 55,2 0,9 20,6 11,7 3,3 2,1 3,3 0,9 1,7 98,0 288,0 1105,0
Kysueuxuii, «I'» 56,0 0,8 20,7 12,1 3,7 22 1,8 1,1 1,4 226,0 306,0 905,0
-1/ - «CC» 57,9 0,6 18,7 10,3 5,2 2.7 1,5 1,0 1,6 195,0 235,0 1188,4
Qxwubacrysckuii, «CC» 62,2 0,7 25,0 5,9 2.8 1,2 0,5 0,3 0,2 32 314,0 759,0
ITonmockoBHBIN, «bB2» 52,8 0,8 29,9 9,1 3,0 1,3 0,8 1,0 1,2 22,0 96,0 4730
BookyTtunckoe, «XK» 62,2 1,0 19,4 7,8 3.4 2.8 1,6 0,7 0,7 425,0 270,0 1195,0
WuTHHCcKOe, «[1» 56,7 0,9 19,1 12,4 3,7 3,0 1,1 1,0 1,8 313,0 337,0 1002,0
Uensaburckuii, «b3» 60,4 1,1 22,5 7,5 2,7 2.4 2,0 1,0 02 41,8 93,5 426,7
Borocnosckoe, «b3» 46,6 0,6 30,0 11,1 6,9 3.4 0,4 0,3 0,4 62,5 129,0 1737,0
Hpma-boponunckoe, «b2» 26,3 0,5 5,2 12,7 40,0 8,8 0,3 1,1 3,9 4635,0 2660,0 110300
Bepesosckoe, «b2» 23,9 0,4 7,9 9,0 43,9 59 0,3 0,8 73 8400,0 34970 12780,0
Haszaposckoe, «b2» 31,0 0,6 10,4 11,7 37,5 48 0,4 0,4 2,0 2570,0 3210,0 9300,0
Asetickoe, «b3» 53,4 0,4 26,1 8,1 6,4 3,1 0,5 0,8 1,0 5,0 130,0 601,0
XapaHnopckoe, «b1» 54,7 0,4 17,9 92 10,4 4,7 0,9 0,6 0,9 10,0 383,5 3454,0
Paitunxunckoe, «b2» 63,1 1,2 24,4 4,5 3,0 0,7 0,7 1,9 0,2 70,0 350,0 1240,0
Heprourpuuckoe, «CC» 542 1,2 27,6 8,0 4,0 2,5 0,9 0,9 0,3 353,0 2380 1075,0
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Tabnuna b.2 — Coaep:kanue B BOJAE 3aMKHYTBIX O€CCTOYHBIX CUCTEM I'MAPO30JI0YJANEHHUS HOHOB, ONPEICIIAIONIAX BO3MOKHOCTD
00pa3z0BaHus COJICBBIX M CMEITAHHBIX OTJIOKEHHIMA

KonIieHTpalysi HFOHOB B BOZI€ OECCTOYHBIX CHCTEM THAPO30JI0Y IAJICHHS, MT-3KB/IIM”
baccetin, mecToposknenne, Mapka «Cyx0e» 300y IaBIHBAHNIE «MOKpOe» 30710y IaBITUBAHNE

TorHea ca® | Mg¥ | oH | HCO; so* | ca¥ | Me | om | Hco; SO
Tonenkuii, «AII» 37,7 24.4 10™ 1,0 6,8
Kysneuxuii, «I'» 50,6 0,1 343 0,0 15,4
-// - «CC» 56,0 0,1 43,0 0,0 28,6 45,0 0,1 36,5 0,0 35,9
Oxubactysckuii, «<CC» 9,1 3.3 10" 1,6 11,6
Booxkytunckoe, «X» 68,0 0,1 473 0,0 21,8 56,0 0,1 41,5 0,0 28,6
YensiGunckuii, «63» 17,5 1,0 10 6,0 20,3 36,5 2,0 10" 4.0 41,1
Borocnosckoe, «b3» 7,8 0,2 10™ 11,0 3,0 51,2 1,0 107 6,0 31,2
Hpma-Bopoaunckoe, «b2» 65,0 0,1 53,0 0,0 24,6
Aseiickoe, «B3» 38,5 16,5 107 9.0 41,6 28,0 15,5 107 11,0 57,1
Xapanopckoe, «Bb1» 33,0 1,2 107 6,0 33,2 31,2 21,6 10 6,0 51,6
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(cripaBOYHOE)
HopMaTuBbI yle/bHBIX BHIOPOCOB B aTMOChepy TBEPAbIX YACTHIL 151
KOTEJIbHBIX YCTAHOBOK, C3KUTAIOIIHX TBEPA0€E TOMIMBO

HopmatuBel yaeiabHBIX BEIOPOCOB B aTMOC(EPY TBEPAbIX YaCTHIl A1 KOTEIBHBIX
YCTAQHOBOK, COKMTAIOMMX TBEPIOE TOIUIMBO BCEX BUIOB, BBeACHHBIX HA TOC mo 31
nexadps 2000 roxa npuseiens! B Tabnuue B. 1

Tabnuna B.1 — HopMaTusel yaeNbHBIX BEIOPOCOB B aTMOCc(epy TBEPABIX YaCTHL AJIS
KOTEJIbHBIX YCTAHOBOK, COKUTAIOIIMX TBEPAOE TOIIMBO BCEX BUJIOB, BBEACHHBIX HA TOC
Ji0 31 nexabps 2000 roga

MaccoBbiii . MaccoBas
MaccoBbiii
TemtoBast MOIHOCTh IIpuBenenHoe BBIOPOC TBEPIBIX BLBpOC KOHLIEHTPaLUsI
kotioB Q, MBT conepIKaHue 30JIbl YaCTHIl Ha TBEPIBIK 4acTHl B
(naponpousBonUTENDL Ay, EeIMHHULY yacTHIL IBIMOBBIX ra3ax
HOCTb Komiia D, 1/1) % - kr/MJIx TEIUIOBOH / ’ npu o= 1,4,
sHeprun, I/MJx KTy mr/m®
MeHee 0,6 0,06 1,76 150
Ho j;g 0,6-25 0,06 — 0,20 1,76 — 5,86 150 — 500
(z0 420) Gonee 2,5 0,20 5,86 500
300 11 Gonee MeHee 0,6 0,04 1,18 100
(420 11 6or1ee) 0,6-2,5 0,04 -0,16 1,18 - 4,70 100 — 400
Gonee 2,5 0,16 4,70 400

Tpumedanue — [Ipu HOPMATHHEIX yCOBHIX (Temmepatypa 0°C, nasnenne 101,3 xlTa)

HopmatuBbl yaenbHBIX BEIOPOCOB B atMoc(epy TBEPAbIX YACTHILL AJIs KOTENBHBIX
YCTAHOBOK, COKUTAIOLIMX TBEPJOE TOILIMBO BCEX BUIOB, BBOAMMBIX HA TOC ¢ 1 sHBaps
2001 roaa, ykazaHnsl B Tadnuie B.2

Tabnuna B.2 — HopmartuBel yIenbHBIX BEIOPOCOB B aTMoc(epy TBEPABIX YaCTULL IS
KOTETIbHBIX YCTAHOBOK, CIKMTAIOLMX TBEPJOE TOMJIMBO BCEX BUIOB, BBEICHHBIX HA TOC
c 1 suBaps 2001 roga

TernoBas . . MaccoBasa
MOIIHOCTB KOTJIOB [puBeaeHHOE Maccosuii BrOpoc | - MaccoBeri KOHLICHTPALHst
Q, MBt COZIEp:KaHHE TBEPIbIX HACTHIL BLIOpOC YacTHILL B
(maponpou3BoguTEN 307161 App, Ha CIHHILY TBCPAIRIX JBIMOBBIX ra3ax
BHOCTB KoTia D % - kr/MJIx TCTITIOBOM SHEPTHH, acTHIL, npua =14
/) ? /M]Ix KI/Ty.T. VA P
Jo 299 menee 0,6 0,06 1,76 150
(mo 420) 0,6-2,5 0,06 -0,10 1,76 —2.93 150 — 250
Oomee 2,5 0,10 2,93 250
300 u bonee menee 0,6 0,02 0,59 50
(420 u Oonee) 0,6-2,5 0,02 - 0,06 0,59 -1,76 50 - 150
oonee 2,5 0,06 1,76 150

TpuMeyanue — IIpH HOPMATBHBIX YCIOBHAX (TeMnepatypa 0°C, masnenne 1013 kI1a)
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[lepcriekTHBHBIE HOPMATHBBI YAEIBHBIX BHIOPOCOB TBEPABIX YaCTUL] B JBIMOBBIX
razax TOC, cxxuraroimx TBEPI0E TOIIMBO, MPUBEACHHI B Tabmuue B.3.

Tabnuna B.3 — [lepcnekTUBHBIE HOPMATUBHI YEIBHBIX BHIOPOCOB TBEPBIX YACTHIL B

JbIMOBBIX razax TOC, CKUrarIuX TBEPAOE TOIIMBO

Y nenbHble HOPMATUBBI BEIOPOCOB,

Bupn ronnmsa TenioBas MOWHOCT®, Mr/EM
MBT
(mpu o= 1,4)
TBepnoe TorutuBo (Oypblii U 50+100 50
KaMEHHbII YToJIb) >100 30

INMpumeuanus:

JU11 3HEPrOyCTAHOBOK, COKHTAROIIMX YTJIM THIIA DKHOACTY3CKHX (NPHBEACHHAS 301bHOCTE A™>2.5 % xr/M]Ix),
MOJKET IPUMEHATHCS MpeiesIbHOe 3HauYeHne 100 Mr/EM’
JI1s SHEPTOYCTAHOBOK, CYKHTAFOIIMX YTIIH 'gnna OKubacTy3CKUX (MPHBEACHHAS 30JbHOCTD A™>2,5 % kr/MJIK),
MOXKET IPUMEHATHCS NMPeIesIbHOE 3HaUCHHE 50 MI/HM
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(o6s3aTenbHOE)
YcaoBus npoBeaeHust cepTHPHKANHOHHBIX HCNBITAHHT

Ha xoTne cXMraroT OCHOBHOE TOIUIMBO NMPH MAKCHMAIBHO JUTUTENBHON Harpy3ke
KOTJIA.

HcneiTanms HauMHAKOT HE MEHEE YeM depe3 24 Jaca mocie BhIX0/Ia YCTAaHOBKH Ha
CTa0WIbHBI pekuM  padOThI, TPH HW3MEHEHHH peXuMa pabOThl YCTaHOBKH B
COOTBETCTBHH C MPOTPAMMOM HCMBITAHUS HA HOBOM pexuMe PabOThI MOYKHO HAYMHATH
He MeHee 4eM uepe3 12 yacoB mocie CTaOWiM3alid HOBOTO PEXHMMA, MOCHEe
crabunu3anuy pexkuMa paboTel 060pPYIOBAaHUS M C HAYaJOM NPOBEIEHHS ONBITOB HE
JOIYCKAIOTCsL OlIEPaLMK, U3MEHSIOLIME PesKUM paOoThl KOTIA U YCTaHOBKH.

Ha xaxIoM peskuMe IPOBOJAT HE MEHEE TPEX OMBITOB MPH MPOJOJDKATENBHOCTH
OJJHOIO OIBITA HE MEHEE TPEX 4YacOB, €CJIH TOJYyYEHHBIE OAHOWMEHHBIC MapameTphl
paznMUaroTCs MekAy coOoit Oonee dyeM Ha 20 % (OTHOCHTENBHBIX), AOTMOJHATEIHHO
MPOBOIAT HE MEHEE JABYX OIBITOB.

OnpenemnsroT CISAYIOMUE TapaMeTpbl YCTAHOBKH: PAaCXOJ U COCTaB CKMTAeMOro
TOILTMBA, CTEINEHb 3010y IaBITMBAHMUS, yBENMYCHHE a3pOAUHAMHUYECKOTO
COIPOTHBIICHUS Ta30BOTO TPAKTA, YACTBHBINA BHIOPOC TBEPABIX YACTHI] C OUMINCHHBIMHU
razamu;, KOJIMYECTBO M COCTAB CTOKOB, PAcXObl JEKTPOSHEPTUM M BCIIOMOTATEIbHBIX
paboumx cpen.

HcnbiTanus  OpoBOISIT B COOTBETCTBMM € METOAMKOM  MCHBITAHHIA
30JI0YJIABIMBAIOMINX ~ YCTAHOBOK  TEIUIOBBIX ~ IEKTPOCTAHIMHA W KOTENBHBIX
JEACTBYIOIIEH B DIIEKTPOSHEPTETHKE.
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CTO 70238424.27.100.015-2009

BUBLJINOI'PADUSA

[1] CHull 23-05-95 CrpowurtenbHble HOPMBI M HOpaBWiaa. EcTeCTBEHHOE H
HCKYCCTBEHHOE OCBETIICHHE.

[2] CH 2.2.4/2.1.8.562-96Canurapubie HOpMBbI. Illym Ha paboumx Mecrax, B
HOMELICHUSX JKUIbIX, OOLECTBEHHBIX 3JaHU{l H Ha TEPPUTOPUH SKHIIOH 3aCTPOHKH.

[3] CH 2.2.4/2.1.8.566-96 CanutapHbie HOpMEI. [IpOM3BOACTBEHHAs BUOpaLHs,
BUOpAIVS B MOMEIICHHUAX JKIIIBIX U OOLIECTBEHHBIX 3JaHUIA.
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CTO 70238424.27.100.015-2009

CTO 70238%.27.100.015-2009

HALEH/E CTaHIAPTA

YK 621.184.82:083.74 OKC 27.100: 13.040.40 OKI1 36 4600
koA MpoayKLym

KntoueBble cnoBa: 30/10y/NaBN1BaHWe, 30/10LL1aKOYAaNeHUe. BPeAHOe (3arpsisHs-

follee) BELLECTBO, 3/1EKTPODUALTPbLI, 30/10WIAKOOTBA/bI, MOAEPHU3ALNS, PEKOH-

CTPyKUwMA. Tennosas anekTpoctaHymsa (TIC).

PyKoBofUTENb OpraHU3aLnMmn-paspaboTymKa

OAO «BTW»
HaMVEHOBAHVE OpraHV/BALY

eHepanbHbIA AUPeKTOp

AOMKHOCTb

PykoBoguTenb 3amecTuTenb

pa3paboTkm [eHepanbHOro gupekropa
AO/MKHOCTb

VicnonHutenu 3aBegyownii OTaeneHnem

3aWmMThl aTMochepbl

JOMKHOCTh

3aBefytoLnii nabopatopueii

AOMKHOCTb

Beaywnil Hay4HbI COTPYAHWK

[IO/DKHOCTL

I.I". OnbXoBCKMiA
Vicb VHAYEb, qBMATVR

B.®. Pe3nHckux
/ MdHes NMogcL VHAYEb| qamavs

O.H. bparuHa
JWMHes NOETmcs MHALYEL] R

A.M. 3bIKOB
WHOA VTV VHAYEB| iR

X r B.B. NlapuunH

v Hese pincs VHAYEb), MV
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