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BBenenue

CucreMbl BOJOCHAOKEHUS HACEIECHHBIX ITyHKTOB IIpEIHA-
3HAYCHBI IS YJAOBJICTBOPEHUS TOTPEOHOCTEH HacelneHusl |
MPOMBINIUICHHBIX TIPEANPHUSATUN B BOJIe NMUThEBOro KadecTBa. Oc-
HOBHBIC TpEOOBaHUS, MPEIBABIIEMbIE K pabOTe CHCTEMBI BOJO-
CHa0XeHUS, — BBITIOJTHEHUE 3aJJaHHbIX (DYHKIIMHA MPU COOTIOCHUN
BBICOKHX ITOKa3aTeIe HaIe)KHOCTH PaOOThI CUCTEMBI, a TAKXKE Op-
TaHW3AIMsI OXPAaHbI OKPY)KAOIIEH Cpellbl B BOMPOCAX MOATOTOBKU
BOJIBI JIJISI XO3STHCTBEHHO-TIMTHEBHIX, TIPON3BOICTBEHHBIX M JPYTHX
LeaeH.

YpoBeHb IKCIITyaTaluyd 3aBUCUT OT MHOTHUX OOCTOSITENILCTB,
B TOM YHCJIE OT CTETICHU TMOTOTOBIEHHOCTH TEXHUUYECKOTO TIEPCO-
HaJa.

OcHOBOH ycmexa SKCIUTyaTallid CIIY)KaT CHCTEMaTH3UPO-
BaHHBIC 3HAHUS YCTPOWCTBA BCEX CHCTEM, OOBEKTOB M COOpYKE-
HUM, TWHAMUKA WX B3aUMOCBS3W M B3aWMHOTO BIIMSIHHS, TTPUHIIN-
MOB YIpaBJICHUS U aBTOMaTH3auh. HeoOXomuMbl 4YeTKHe Tpe.-
CTaBJIEHUSI O CYIIECTBE MPOTEKAOMINX THUAPABIMYECKUX, (U3NUe-
CKHX, XUMHYECKUX W TEXHOJIOTHYECKUX IMPOIIECCOB, CBI3aHHBIX C
TPAHCTIOPTUPOBKOW, OUYMCTKOW, XPaHCHWEM W HCIIOJIh30BaHUEM
BCEX BUJOB BOJI.

DKCIUTyaTalusi CHCTEM BOJOCHA0)KEHUS W yCTpPaHECHHWE II0-
Teph BOJBI HAXOJSATCS HA CTHIKE TEXHUKUA M SKOHOMHUKH. W TOJIBKO
MPOYHBIC 3HAHUS MOTYT CIYKWUTh 0a30# ISl TUIOJAOTBOPHOU fesi-
TEILHOCTH ¥ COBEPIIICHCTBOBAHUSI CUCTEM BOJOCHA0KEHHUSI.



1. OCHOBHBIE 3AJIAYHN
IKCIINIYATAIUU CUCTEM
BOJAOCHABXEHUSA U BOJOOTBEJIEHUA

OKCITyaTUpyIolasi CUCTEMY BOJOCHAOKEHUS U BOJOOTBE-
JICHWsT OpraHu3anys Jo/DKHa obecreunBath OecriepeOoitHy0 U
HAJIKHYIO paboTy BCEX COOPYXEHHH U 000pYI0BaHMS MPH BHICO-
KHX TEXHUKO-DKOHOMHMYECKHX M KAUECTBEHHBIX IIOKA3aTeNAX C
y4eTOM TpeOOBaHMI OXPaHBI BOJOEMOB OT 3arpsA3HEHUN CTOYHBIMH
BOJIaMH M PallMOHAJILHOTO UCIIOJIB30BAaHUS BOJHBIX PECYPCOB.

OcCHOBHBIE 33/1a4H YKCIUTyaTaIl[id CUCTEMBbI BOJJOCHAOKESHH:

— o0ecrnevyeHrne ONTHUMAJIBHOTO peXuMa paboThl COOpYXKe-
HUM, o0opynoBaHMs, CeTed, a TakKe KayecTBa BOJbI, COOTBET-
CTBYIOIIETO HOPMATUBHBIM TPEOOBAHUSAM;

— 0opnba ¢ yreukamu BOZbI U €€ HEPALIMOHAIBHBIM HCIIOJIb-
30BaHUEM, A TAKXKE C MOTEPSIMH 3JIEKTPOIHEPTHH U PEAr€HTOB MPHU
OUYMCTKE BOJBI;

— CHCTEeMaTH4eCKHue MpPOBEpKH pabOThl M IUIAHOBO-IIPE-
IYIIPEAUTEIBHBIE OCMOTPBI BCEX COOPYKEHUM U YCTPOUCTB;

— TEKyUIMH W KanuTaJbHBIA PEMOHT CETEU, COOPYKEHUU U
o0opymoBaHusl.

YKa3aHHBIE 33/1a9H 10 KCIUTYaTal[uy CUCTEM BOIOCHAOKECHUS
Y BOJOOTBEICHHUS IUIAHUPYIOTCS U OCYILECTBIISIOTCS COOTBETCTBY-
IOIIMUMH CITYy>KOaMH dKCIUTyaTalu (yrmpaBleHHE, TPEecT, KOHTOpa,
0T/, YYacTOK, TPyIIia), KOTOPbIE JOJDKHBI ObITh 00ECTIeYeHBI IKC-
IUTyaTallUOHHBIM TE€PCOHAJIOM, TPAHCIOPTOM, MEXaHW3MaMH, WH-
CTPYMEHTOM, COOTBETCTBYIOILIUM MHBEHTAPEM U MaTepraIaMH.

1.1. HopMaTuBHO-IIpaBOBasi 0CHOBA
AeSITeJIbHOCTH NMPeANPHUSTHS 10 IKCILUIYATAINH CHCTEMBI
BOJ0CHA0KeHHS M BOAOOTBEeHHA

JlesTenbHOCTh IO AKCIUTyaTaIllii CUCTEMBI BOJIOCHA0XKEHUS U
BOJIOOTBE/ICHUS PETIIAMEHTUPYETCS CIEAYIOITUMUA OCHOBHBIMU JI0-
KYMEHTaMU:

— Bonanslit kogexc PO;



— I'pagoctpontensubiii konekc POD;

— I'paxganckuit kogekc PO;

— MJIK3-02.2001. IIpaBuna TeXHUYECKOW 3KCILTyaTalluyd CH-
CTEM M COOPYXEHHH KOMMYHAJIBHOTO BOJOCHAOXEHUS W KaHAJH-
3aluu;

— MJIC 40-1.2000. IIpaBuia moyib30BaHUsA CUCTEMAMH KOM-
MYHaJIbHOTO BOJOCHAOKeHUS W KaHanm3anuu B Poccuiickoit de-
JIepaluu;

— @enepanpHbiit 3aK0H Ne 416-93 «O BogocHAOKEHUH U BO-
JIOOTBEACHUMNY» PETYIUPYET OTHOLIEHUS B cepe BOJOCHAOKEHUS U
BojooTBenieHns. Cratbs 2 @3 Ne 416-93 gaeT moHSITHS: BOJOTPO-
BOJIHas CE€Th, BOJOMOATOTOBKA, TApaHTUPYIOLIAsl OpraHu3anus, op-
raHu3alys, OCYIECTBISIOMAas X0JI0IHOEe BOJJOCHA0KEeHE U (MIIN)
BOJIOOTBE/ICHHE U T.Jl. 3aKOHOM O BOJIOCHA0KEHHH U BOJOOTBEIC-
HUM B IJ1aBE § yCTAHABIMBAETCS MOPSAJOK OCYIIECTBICHUS ropside-
ro BOJOCHAOKEHHUS, XOJOAHOIO BOJOCHAOKEHUS M BOJOOTBEE-
HUSI, 00eCTIedeHne HKCIUTyaTal[id CUCTEM BOJOCHA0KEHHUS U BOJIO-
oTBesieHus; obecrieyeHre Oe30MacHOCTH SKCIUTyaTaluu. BhIBoJ
00BEKTOB IEHTPATN30BAaHHBIX CHCTEM B PErMOH M W3 IKCIUTyaTa-
UM, a TaK)Ke OCOOCHHOCTH JIOTOBOPHBIX OTHOIIEHHH MO BOJO-
CHAOXXEHUI0 U BOJOOTBeAeHHI0. OCOOCHHO Ba)KHOM ISl KCILTya-
Talld CHUCTEM BOJOCHAOXKEHHs sBisieTcs riaBa 4 denepaibHOTO
3akoHa 416-03 «ObecnieueHre KauyecTBa MUTHEBOM BOBI, TOpSUCH
BO/Ib». BecbMa BaKHBIMU JUI (PYHKIMOHUPOBAHUS DKCILUTyaTUPY-
IOIIeH OpPraHn3aliy SBJSIFOTCS BOMPOCH! PETYINPOBAHUS TapU(OB
B cdepe BoJoCHAOKEHHS U BOJOOTBeACHU (TJ1aBa 6), IIaHUPOBa-
HUSL U Pa3BUTHS IEHTPAJIU3OBAHHBIX CHCTEM BOJIOCHAOXKEHUS H
BojiooTBeNleHUs (rnmaBa 7). OOpaiaeM BHMMaHUE Ha CTaThio 38,
MOCBSILIEHHYIO COCTaBJICHHIO CXEM BOJIOCHA0XKEHHS M BOJIOOTBE-
JEHMsI, KaK OCHOBY JUISl JOJTOCPOYHOrO Pa3BUTHS LIEHPAIU30BAH-
HBIX CUCTEM BOJIOCHA0KEHHUSI U BOJOOTBEICHNUS, @ TAKXKE TUIAHUPO-
BaHUS Pa3BUTHS SKCILTyaTUPYIOLIEH OpraHu3anuuy;



— ®enepanbublil 3ak0H Ne261-D3 «O06 3HEprocOepekeHNN 1
0 TIOBBITIICHUH DHEPTETUICCKON YPPEKTUBHOCTA M O BHECEHUH H3-
MEHEHHN B OTJEILHBIE 3aKOHOIATEIbHBLIE akThbl Poccuiickoit de-

Jieparumny;
— HopmaTuBel kadecTBa MUTHEBOW BOJABI M TPeOOBaHUS K
cOpoCcy OUMIIEHHBIX CTOYHBIX BOA B BojmoeMbl — CanlluH

2.1.4.1974-01 «IlutbeBast Boga. [ urmenndeckue TpeOOBaHMS K Ka-
YeCTBY BOJbI [IEHTPAJIM30BAHHBIX CUCTEM IMUTHEBOTO BOJOCHAOXKE-
HUSD.

Crates 14 ®denepanbHoro 3akoHa Ne 131-d3 ot 6 okTabps
2003 rona [1] OTHOCUT BONPOCH OPraHU3AIMU BOJOCHA0KEHHUS U
BOJIOOTBE/ICHUSI Ul HACEJICHUS K KOMIIETCHIIMH MECTHOTO CaMo-
ynpasieHus. MyliecTBO mpeanpuarus, SKCIUTyaTUPYIOIIETO CH-
CTeMy BOJIOCHAOXEHHsS M BOJIOOTBEIEHHS, MOXET HAXOAWUTHCS B
cobctBenHocTn MyHuiunanurera. C 1 saBaps 2010 r. [esrens-
HOCTb MO0 CHAa0XKEHHIO BOAOW HACENECHUs M MPOMIIPEANPHUITHIA, a
TaK)Ke OTBOJy CTOKOB HE MOJUIEKAT JUICH3UPOBAHUIO, a OCY-
HIECTBIISICTCS MO/ HAJA30POM CaMOPETYIUPYIOLIEro Npoduis nes-
TEJBHOCTH.

1.2. B3aumooTHOIIEHN S
MexKIay a00OHEHTOM (MoTpeduTeIeM)
U MOCTABIIMKOM YCJIYyT

B3anMOOTHOIIEHUST MEXKAY MOTPEOUTENIEM M MOCTABIIMKOM
yCIYT BOJOCHA0XKEHUSI U BOJOOTBEJCHUS OCYLIECTBISIOTCS B CO-
OTBETCTBHH C JOTOBOPOM, 3aKJIIOUYEHHBIM MeX1y HUMH. [Ipu oT-
CYTCTBHH JIOTOBOPA TIOJIb30BaHUE CHCTEMaMH BOJOCHAOXKCHUS H
BOJIOOTBE/IEHUsI Oy/IeT CUMTAThCS caMOBOIBHBIM. ConepkaHue J10-
roBopa HE JOJDKHO NPOTHBOPEYHTH JCHUCTBYIOIIEMY 3aKOHOJA-
TEJNBCTBY M YYUTHIBATh BCE ACMEKThl B3aMMOOTHOIIICHHI aOOHEHTa
(motpebuTens) u cHaOXkaromel opranu3anuu. [IpaBura mons30Ba-
HUSl CHCTEMaMU KOMMYHAIILHOTO BOJOCHAOeHUs [2] ycTaHaBIIH-

BarOT MEPCUYCHb AOKYMCHTOB, MPEAOCTABIIACMBIX a0OHEHTOM (38.-
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Ka34MKOM) B OpraHH3alHio0, IKCILTYaTUPYIOUIYI0 CHCTEMY BOJO-
CHa0XEHUS M BOJIOOTBE/ICHHS:

— 3asBKa C YKa3aHHEM OOBEKTOB, HEMIOCPEICTBEHHO MPUCO-
eIMHEHHBIX (MPUCOCTMHSAEMBIX) K CHCTEMaM BOJOCHAOKEHHS M
KaHaJIM3allUH, JaHHBIX O Cy0aOOHEHTaX, a TakKe 00beMax BOJIOIIO-
TpeOJCHUS W BOJOOTBEACHUS CTOYHBIX BOJA abOHEHTa W cy0abo-
HCHTOB;

— JIOKYMEHTBI, TIOITBeP KIAIOMIHE TPaBO COOCTBEHHOCTH Ha
YCTPOICTBA U COOPYKECHUS JIJIs IPUCOCTUHECHUS;

paspelIuTCiibHasd JOKYMCHTAllUA Ha IPUCOCANHCHUC,

CXEMbI BOI[OCHa6)KeHI/ISI 1 KaHaJIWu3alluu,

OajaHC BO,I[OHOTpe6J'IeHI/I$I 1 BOAOOTBCIACHHA,

IUTAaH MEPONPUATUI MO PallMOHAILHOMY HCIOJIb30BaHUIO
IHUTHEBOM BOJIBI M COKPAIICHHUIO COPOCA CTOUHBIX BOJI.

B TekcTe noroBopa yka3pIBaeTCs MpeAMET T0TOBOPaA (OTIMYCK
(nony4yeHue) NUTbeBOU BOABI U (MiK) TipueM (cOpoc) CTOUHBIX BOJ)
U TIPEeTyCMAaTPUBAIOTCS CIICAYIOIINE CYIIIECTBEHHbIE YCIOBUS [2]:

— PpeXHM OTITycKa (IOJTY4YEHHs) MNTHEBON BOJIBI, B TOM YHC-
Jie TIpH MOKApPOTYIICHUH, U TTpueMa (cOpoca) CTOYHBIX BOJI;

— JIMMUTHI HA OTITYCK (TIOTy4eHHUE) MUTHEBOM BOABI M IIPUEM
(cOpoc) CTOYHBIX BOT;

— KayecTBO MUTHEBOU BOJBI 1 HOPMAaTUBHBIE TPEOOBAHUS 110
COCTaBy CTOYHBIX BOJ;

— YCIIOBUSI TPEKPALICHUs WIM OTPAHWYEHHUS OTIycKa (Io-
Jy4eHHsI) MUTHEBOM BOABI U MpreMa (cOpoca) CTOUHBIX BOJ;

— OCYIIECTBIICHHE y4YeTa OTIYIIEHHOW (TIOJy4Y€HHOMN) MUTh-
€BOI BOJIbI U MPUHATHIX (COPOILIEHHBIX) CTOUYHBIX BOJI;

— TOpSAOK, CPOKH, Tapu(bl M YCJIOBHS OIUIATHI, BKIOYAs
CBEPXJIMMUTHOE BOJIONOTpPEOJICHNE U TPEBBIIIEHHE HOPMAaTHBA
cOpoca CTOUHBIX BOJI U 3arPSA3HAIONINX BEILIECTB;

— TpaHUIBl HKCIUTYyaTallMOHHOW OTBETCTBEHHOCTH CTOPOH
0 CETSIM BOJIOCHAOKEHHSI U KaHATH3aIIH;
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— TpaBa U 00s13aHHOCTU CTOPOH B COOTBETCTBHHU C IMOJIOKE-
Husimu paznena VI Hpasun [2];

— HeycToiika (mrtpad, neHu) u Apyrue BUIbI OTBETCTBEHHO-
CTH, IPEAYCMOTPEHHBIE 3aKOHOAATENbCTBOM Poccuiickoit denepa-
mun u [IpaBunamu [2] 3a HecoOIOIeHNE YCIOBHIA J0rOBOpa MU
HEHaJyIeXallee UCTIOIHEHHE 0053aTeNTbCTB CTOPOH;

— Jpyrue ycloBHs, OTHOCUTEIBHO KOTOPBIX IO 3asBICHHUIO
OJTHOM M3 CTOPOH JIOJKHO OBITH JIOCTUTHYTO COTJIAIlICHHE.

Kak HeoThemiieMyi0 4HacTh JOrOBOpa CJIEIyeT MPHIOKUTh
aKT pasTpaHWYCHUs SKCIUTYaTAllMOHHONH OTBETCTBEHHOCTH CTOPOH
M0 BOJOTMPOBOJHBIM M KaHAJIU3ALMOHHBIM CETSAM U COOPYKEHHUSIM
Ha HUX, TaK KakK IPHU €ro OTCYTCTBUH TPAHUIA IKCIUTyaTallMOHHOMN
OTBETCTBEHHOCTH OY/IET yCTAaHOBJICHA 10 0ATaHCOBOM MPUHAIEK-
HocTU [2]. OOBIYHO B KauecTBE TPaHUIIbI NPUHUMAETCS KOJOJELl
NPUCOEMHEHNUS A0OHEHTAa K YITHYHOH CETH.

1.3. lIpucoennueHue 00bEKTOB
K CHCTeMaM KOMMYHAJIbHOTO BOIOCHAOKeHUsI

[TprcoennHeHNe HOBBIX (PEKOHCTPYHPYEMBIX) OOBEKTOB Ka-
NUTaJIbHOTO CTPOUTEIBCTBA K IIEHTPAIM30BAHHBIM CHUCTEMaM XO-
JIOJTHOTO BOJIOCHA0XKEHUS W (WIJIM) BOIOOTBEICHHS OCYIIECTBIISICT-
Csl HA OCHOBAHHH 3asBJICHHUS, TI0aBAEMOT0 IOPUINIECKUM WIN (U-
3MYECKHM JIMIIOM B OPTaHU3aIUI0, OCYIIECTBISIONIYIO XOJIOJHOE
BOJIOCHAOXeHHE U (WIK) BoAooTBeAeHHE. [Ipy 3aKitoueHnn 10ro-
BOpa O MOJKIIOYEHUH (TEXHOJIOTUYECKOM MPUCOSIMHEHHH) K LIEH-
TPaTM30BaHHON CHUCTEME XOJIOJHOTO BOJOCHAOKEHUS M (WJIH) BO-
JOOTBEJCHHUS BHOCST IUIATy 32 IMOJKIIOYEHHE (TEXHOJIOTHYECKOEe
NPUCOCMHEHNUE) K LIEHTPAIIM30BAHHOW CUCTEME XOJIOJTHOTO BOJIO-
cHaOXeHusT M (MIM) BOJOOTBEACHUS B MOPSJIKE, YCTAHOBICHHOM
denepanbHbIM 3aKOHOM 416-D3.

CornacHo nyHkTy 90 penepanbroro 3akona 416-®3 ans 3a-
KJIFOUYEHUS OTOBOPA O TMOAKIIOYCHNH U TOJTYYEHHUs YCIOBHNA TOA-
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KIIIOUYEHHUS] IOpUANYECKOoe WK (PU3MYecKoe JHIO0 HampaBisieT B
OpPraHU3aIMi0O  BOJONPOBOAHO-KAHAIM3AIMOHHOTO  XO3AHCTBa,
OTpe/ICNICHHYI0 OPIraHOM MECTHOTO CaMOYIpaBICHUs, 3asBICHUE O
MOJIKITIOYEHHUH, COJIeprKallee MOJTHOE U COKpALIeHHOE HAaMMEHOBa-
HUS 3asBUTENS (U1 GU3HMYECKUX JUIL - (paMuITus, UMsi, OTIECTBO),
€ro MECTOHAXOX/IEHHE W TOYTOBBIA ajpec, HaMMEHOBAaHUE MOJ-
KIII0YaeMoro 00beKTa U KaJlaCTPOBbII HOMEpP 3€MEIbHOT0 y4acTKa,
Ha KOTOPOM pacrojiaraeTcsl MOJKIIYaeMbIii 00BEKT, JaHHBIE 00
o01Ie# moaKIIFoYaeMoi Harpy3Ke ¢ MPHIOKCHUEM CIIeIYIOIINX J0-
KyMEHTOB:

a) KOIMH YYPEIUTEIbHBIX JOKYMEHTOB, a TAK)KE JIOKYMEHTHI,
HOJTBEP>KIAIOIINE TTOJIHOMOYHS JINI[A, TOIHUCABIIETO 3asBJICHNUE;

0) HOTapHalbHO 3aBEPEHHBIC KOIWH IMPABOYCTAHABIUBAIO-
HIUX JOKYMEHTOB Ha 3€MEIIbHBIN Y4acTOK;

B) CHUTYAIlMOHHBII IUIaH PACIOJIOKEHUS OOBEKTa C MPHBSI3-
KOM K TEpPUTOPUH HACEIICHHOTO MTyHKTA;

r) Tonorpaduyeckas kapra ydactka B macmrade 1:500 (co
BCEMH HA3€MHBIMH U IMOJ3EMHBIMU KOMMYHHKAIIUSMU H COOPYKE-
HUSIMH), COTJIACOBAHHAS C YKCIUTYaTHPYIOIUMH OPTaHU3AIHSIMU;

1) uHpOpMaIUs O CPOKAX CTPOUTENHCTBA (PEKOHCTPYKIIMN)
U BBOJA B OKCIUTyaTallMIO0 CTPOSIIErocs (PeKOHCTPYHPYEMOro)
00BEKTA;

¢) OanmaHc BOJOMOTPEOICHUS ¥ BOJOOTBEACHHS TTOAKITIOYAe-
MOTr0 00BEKTa B MIEPUO/T UCTIONH30BAaHHS MAKCUMAIILHON BETUINHBI
MOIITHOCTH (Harpy3kH) ¢ yKazaHHEM IIeJie HCIIOIb30BaHUs XOJIO-
HOW BOJIBI M pacripeielieHHeM 0OBEMOB MOJKII0YaeMON HAarpy3Ku
MO LIEJSIM HMCIIOJB30BAHUS, B TOM YHUCIIE HA MOXAPOTYIICHHE, Tie-
PUOJIMYECKHE HYKIIbI, 3allOJHEHHE M OINOpPOKHEHHE OacceiiHOB,
NpUEM MTOBEPXHOCTHBIX CTOYHBIX BOJ, @ TAKXK€E C pacIlpeaesieHHeM
o01Iero o0bemMa CTOUHBIX BOJ] MO KaHATU3AIIMOHHBIM BBIITyCKaM (B
MPOLEHTAaX);

) CBEICHHS O COCTAaBE M CBOMCTBAaX CTOYHBIX BOJ, HaMe-
YEHHBIX K OTBEJICHHIO B IEHTPAJIN30BAHHYIO CUCTEMY BOJIOOTBEIE-
HUS,



3) CBEACHHUSA O HA3HAYCHUH 00BEKTA, BBICOTE U 00 STaXKHOCTH
37JaHUN, CTPOEHUN, COOPYKEHHM.

CpoK, YCTaHOBJICHHBIH 3aKOHOM JIJII PACCMOTPCHHS TPE/I-
CTaBJICHHBIX JJOKYMEHTOB M HAIIPABJICHUS 3asIBUTEIIIO MO IIMTUCAHHO-
TO JIOTOBOpA O TMOAKITIOYCHUH (TEXHOJIOTHICCKOM TPUCOCTUHCHHHN )
C TIPUJIOKEHUEM YCIIOBUH TOKIIOYCHHUS (TEXHOJIOTHIECKOTO TPH-
COCJIMHEHMS) M pacueTa IUIaThl 3a MOJKIIOYCHHE (TEXHOJIOTHYe-
CKO€ TIPUCOCIMHEHNE), COCTaBIAeT He Ooee 20 pabodmx JHEH mpu
YCIIOBUM HAJTMYHS TEXHHUYECKOH BO3MOKHOCTH (WM HAIWYUS B
WHBECTHIIMOHHBIX MPOrpaMMax OpPraHU3AIMA  BOJOMPOBOHO-
KaHaJU3aIMOHHOTO XO3SHCTBA MEPONPHUATHI, 00eCIIeUYNBAIOIINX
TEXHHYECKYI0 BO3MOYKHOCTB) W TIOJHOTHI TPEACTABICHHBIX TOKY-
MEHTOB.

CornacHo myHKTy 98 IIpaBui X0JOJHOTO BOJOCHAOMKEHHS
(Ne644 ot 29.07.2013), BHECeHHE 3asABUTEIEM IUIATHI 3a IIOIKJIIO-
YeHHe (TEeXHOJOTHYECKOe TPHUCOCTUHEHHE) TI0 JIOTOBOPY O TMOJ-
KITIOYCHHUH OCYIIIECTBIISCTCS B CICAYIOIIEM ITOPSIKE:

a) 35 MPOIIEHTOB TUIATHI 33 MOAKIIIOUEHUE BHOCUTCS B TeUe-
Hue 15 gHel co qHS 3aKII0YeHHs T0T0BOPa O MOAKIIOYEHUY;

0) 50 POIIECHTOB IUIATHI 3a MOIKIFOYCHUE BHOCHTCS B TEUe-
Hue 90 mHel co MHS 3aKII0YEHUs JOTOBOpa O MOAKIIOUYEHUH, HO HE
MO3/THEE JaThl (PaKTUIECKOTO TIOIKITIOYCHHS,

B) 15 MpOIEHTOB TIATHI 3a MOAKIIOUYEHUE BHOCUTCS B TeUe-
HUe 15 aHel co JAHs MOAMMUCAHUS CTOPOHAMH aKTa O MPHUCOCIHHE-
HUM, QUKCHUPYIOMIETO TEXHHUYECKYI0 TOTOBHOCTh K IOJIa4e pecyp-
COB Ha OOBEKTHI 3aKa34MKa, HO HE MO3JHEE BHITIOJHEHHS YCIOBUI
MOJ/Tauu PECYPCOB.

B TeXHHWYECKUX YCIOBHSAX Ha MOAKIIOUEHHE K IEHTPATH30-
BaHHOW CHCTEME XOJIOJIHOTO BOJIOCHAOXKEHHUS OTpakaeTcs CIICIy-
1omast HHGopMarms:

a) CPOK JICHCTBUS YCIIOBUHN TIOKITIOUCHHMS,

0) TOuka MOJIKIIOYCHHS C YKa3aHHEM ajpeca (MecTa HaXO0kK-
JICHUS TOYKH TTOAKIFOYCHNS );

B) TEXHUYECKHE TpeOOBaHMS K OOBEKTaM KaIllUTaJIbHOTO
CTPOUTENILCTBA 3asIBUTEIISA, B TOM YHCIIE K YCTPOHCTBAM U COOPY-
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KEHUSAM JUIS TTOJIKIIIOYEHHS, a TAK)Ke K BBIIOJIHACMbIM 3asBUTEIIEM
MEPOIPUATUSAM JUIS OCYIIECTBICHUS MOAKITIOUECHNUS;

T') rapaHTUPyeMblii CBOOOIHBIN HAMOp B MECTE MOAKIIOUEHUS
U reojie3nueckas OTMETKA BepXa TpyObl;

J) paspemaemMblii 0T00p 00beMa XOJOJHON BOJBI U PEKUM
BOJIONOTpeOIEHHS (OTITyCKa);

€) TpeOOBaHMS TO YCTAaHOBKE MPHOOPOB ydeTa BOJBI U
YCTPOMCTBY y3Jla yueTa, TpeOOBaHUS K CpEICTBAM H3MEpEeHH
(mpubopam yyeTa) BOJbI B y3/Iax y4yeTa, TPeOOBaHUS K MPOEKTUPO-
BaHUIO y3Jla y4yeTa, MECTy pa3MEIIEHHs y3jia ydera, CXeme ycTa-
HOBKM IIpHOOpa yueTa U UHBIX KOMIIOHEHTOB y3JIa yyeTa, TeXHUYe-
CKUM XapaKTepUCTHKaM MpuOopa ydyeTa, B TOM YHUCJIE TOYHOCTH,
JMana3oHy M3MEPEeHUH M YPOBHIO MOTPEIIHOCTH (TpeOoBaHUSA K
npubopy y4eTa BOJbl HE JOJKHBI COJIEPKaTh yKa3aHUs Ha OIpese-
JICHHbIE MapKH MPUOOPOB U METOJAUKH U3MEPEHUS);

) TpeOoBaHUS MO 00ECIEUEHUIO COOIOCHHS YCIOBUM TO-
JKapHOH 0e30MacHOCTH M MOJaue PacueTHBIX PACXOJIOB XOJIOJHOU
BOJIBI JIJISl TIOKAPOTYIICHUS;

3) mepedyeHb Mep MO paloOHAIbHOMY HMCHOJIb30BAaHHUIO XO-
JIOJTHOW BOJIbI, MMEIOLUI pEKOMEHIaTeIbHbBIN XapaKkTep;

M) TPaHMIIbl IKCIUTYaTallMOHHOW OTBETCTBEHHOCTH 1O BOJO-
MPOBOJIHBIM CETSIM OpraHU3alud BOJOMPOBOIHO-KAHATU3ALMOH-
HOTO XO3sIIICTBa U 3asiBUTEJIS.

[Ipu oTCyTCTBUM y OpraHH3alUH, YKCIUTyaTHPYIOIIEH CUCTe-
My BOJOCHAOXEHUS, TEXHUYECKON BO3MOKHOCTH IMOJKIIOUEHUS
BCJIE/ICTBHUE OTCYTCTBUSI CBOOOAHON MOUIHOCTH (IIPOITYCKHOW CHO-
CcOOHOCTH CeTel M COOPYKEHHI) U MPH OTCYTCTBHH Pe3epBa MOIL-
HOCTH IO NIPOU3BOJICTBY COOTBETCTBYIOIIErO pecypca, HeoO0Xo1u-
MBIX JUIsl OCYILIECTBJICHHUS XOJIOAHOTO BOJOCHAOXKEHUS, U MPH OT-
CYTCTBMU B MHBECTUIIMOHHOH MpOrpaMMe MEpOonpusTui, obdecrie-
YUBAIOIIUX TEXHUYECKYI0 BO3MOXKHOCTh MOJKIIOYEHUS (TEXHOJIO-
TUYECKOro MpHUCcOeANHEHNs), B TeueHue 30 qHeil co THS MoCTyIuie-
HUS 3asBJICHUS IOPUAMYECKOTO WM (PU3UYECKOTO JIMIA HAIPABIIS-
eTcsi oOpalleHle B YIIOJHOMOYEHHBIH OpraH UCIIOJHUTENIbHOM BIla-
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ctu cyobekra Poccuiickoit ®deneparum (opraH MECTHOTO Camo-
YOPABJIECHUS — B CIy4yae NEpeladyd MOJTHOMOUYUN MO YTBEPKACHHUIO
WHBECTHIIMOHHBIX MPOrpaMM) C NPEUIOKEHHEM O BKJIIOYEHHUU B
WHBECTUIIMOHHYIO TPOTrpamMMy MEpOIPHUATHHA, 00eCTeUnBaIOIINX
TEXHUYECKYIO BO3MOKHOCTb MOJKIIOUEHUsI 00bEKTa KaluTaIbHOTO
CTPOUTENIbCTBA 3asBUTENS, 00 YCTAHOBJICHUU WHIUBUAYATbHON
IUIAaThI 32 TOJKJIIOYEHHE U 00 y4yeTe pacxoOB, CBA3AHHBIX C IMOJ-
KIIIOYEHHEM, MPH yCTAHOBJIEHUU Tapu(oB 3TOW OpraHu3zaluu Ha
OUEpETHON NMepruo peryaupoBaHusl.

B cnyyae orcyrcTBuS Ha [naTy oOpalleHus 3asBUTENS
YTBEPJACHHBIX B YCTAHOBJICHHOM MOpsIKE Tapu(pOB Ha MOJKIIIO-
YyeHHe (TeXHOJIOTUYECKOE MPHUCOEAUHEHUE), HO NPU BKIIOUEHUHU
MEPONPUATUN TO YBETUYEHHUIO MOIIHOCTH W (MJIM) HPOMYCKHOMN
CIIOCOOHOCTH CETH HWHKXEHEPHO-TEXHUYECKOTOo O0ecreueHus: B
YTBEPKICHHYI0O HHBECTULMOHHYIO IPOrpaMMy OpraHHU3aldd BO-
JOTPOBOAHO-KaHAIM3ALMOHHOTO XO3SIICTBA, 3aKJIOUYEHHUE JAOrOBO-
pa O MNOJKIIOUEHHWU OTKJIAABIBAETCS O MOMEHTA YCTaHOBJIIEHUS
yKa3aHHBIX TapudoB.
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2. DYHKIIUA U OBA3AHHOCTHU
AIMUHHUCTPAIIUN OPTAHU3ALINU,
SKCILTYATUPYIOIENA CUCTEMBI
BOJOCHABXEHHUSA U BOJOOTBEJIEHUA

PykoBOACTBO OpraHmsanuy, 3KCIUTYaTHPYIOIIEH CHCTEMBI
BOJIOCHA0KEHHSI U BOJJOOTBE/ICHUS:

a) JOBOIUT IO CBEJEHHS BCEX HCIIONHHUTENEH MOHMMaHUEe
HEOOXOJMMOCTH BBITyCKa KAa4€CTBEHHOM MPOJYKIMHU — MUTHEBOM
BOJIbI 1 OUMIIIEHHON CTOYHOM BO/IBI;

0) aHaTM3UpPYeT AEATEILHOCTh BCEX MOJIpa3AeieHUI opranu-
3alMU C TOYKH 3peHus obecreyeHust TpeOyeMoro KauecTBa MUThe-
BOM BOJBI U OUMILIEHHON CTOYHOU BOJBI, YCIIYT;

B) CBOEBPEMEHHO KOPPEKTHUPYET paboTy IMoapas3/esieHnH,
JIOITYCKAIOIUX CHUKEHHUE UCTIOTHUTEIBCKON OTBETCTBEHHOCTH;

') COBMECTHO C MH)XCHEPHBIM IT€PCOHAIOM BBISBIISIET KPUTHU-
YecKre TOYKHM (Y3/Ibl) TEXHOJOTHYECKOTO, 3KCILTyaTallMOHHOTO
IpoLecca U YCTaHABIMBAET MMAPAMETPhI U MPABUIIA HEYKOCHUTEIb-
HOT'O HAOJIIO/ICHUS 32 HUMH.

Hna oOecnieyenuss >PQPeKTUBHON pabOTHI aIMUHHUCTPALMS
OpraHM3aliy, SKCIUTYaTUPYIOIIEH CUCTEMbI BOJIOCHA0KEHUS U BO-
JIooTBeAeHMsI, 00s13aHa [1]:

a) TpeboBaTh OT MepcoHana 6e3yCIOBHOTO BHIMOJIHEHHS BO3-
JIO)KEHHBIX HAa HErO OOS3aHHOCTEH W pacHopsHKCHUN aJMHHHCTpA-
IIUM, HE OCTABIATH 0€3 PACCMOTPEHHUS W TUCHUIUIMHAPHBIX MeEp
BO3JECHCTBUS HAPYIICHUS TEXHUYECKOW M MPOU3BOJACTBEHHOU JTHC-
LUIUINHBL,

0) criocoOCTBOBAThH MOBBIICHUIO TEXHUYCCKUX 3HAHUHA IKC-
IUTyaTallMOHHOTO TEpCOHaja IyTEeM OpraHMU3alMd TEXHHUYECKOTo
oOyueHusi, MHCTpYKTa)ka Ha pabouynx mecTax, 0OMeHa Mepe0BbIM
OTBITOM, OOIIECTBEHHOr0 pa3z0dopa paluOHATH3ATOPCKUX MPEsio-
JKeHUU U 1Ip.;

B) MPOBOJUTH aHAIU3 U OOCYXKIACHHE MPUYUH HAPYIIEHUH U
aBapuii B paboTe ceTeil U COOPYKEHHUI B pacCMaTpUBaTh MEPOIIPH-
AT 10 UX NPENOTBPALIEHUIO C Y4aCTUEM 3KCIUTyaTallMOHHOTO
HepcoHaIa ¥ pEeMOHTHBIX OpHras;
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T') IPOBOAMTH C IKCILTYyaTallMOHHBIM TIEPCOHAIIOM U PEMOHT-
HBIMU OpUraJiaMu 3aHSITHS 110 OOHAPYKECHUIO, JIOKAIN3AINH U JIHK-
BU/IallMM HauOoJiee XapaKTEPHBIX aBapUil W TPOTUBOABAPHIIHBIC
TPEHUPOBKH;

1) cOOMI0IaTh YCTAaHOBJICHHBIE JTUMUTHI BOJOIIOIL30BAHNS;

€) IpOBEPATh 3HAHUS MPABUI TEXHUYECKOM IKCIUTyaTaIlly
[MpaBunm TexHWKH Oe30MacHOCTH pabodYMMH W WH)XCHEPHO-
TEXHUYECKUM TIEPCOHAIIOM U MPOBOJIUTH 00y4EHUE;

) COOJNIOAATh JIMIIEH3UOHHBIE TPEOOBAHUS U YCIIOBHUS OCY-
HIECTBJICHUS YKCIUTyaTallid CHCTEM U COOPYKEHHI KOMMYHAaJIbHO-
T'0 BOJIOCHAOXKEHHS U KaHAIIM3AIMH, B TOM YHCJIE YKOJIOTHYECKUE,
CaHUTAPHO-3MHUIEMHOJIOTUYECKNAE, TUTHMEHUYECKUE, IPOTUBOIIO-
JKapHbIe HOPMBI U MPaBWIIA, MOJIOKEHHUS O JIMLIEH3UPOBAHUN KOH-
KPETHBIX BHUJIOB JIEATEIFHOCTH, TPEOYIOUIMX CIEUUAIBHBIX YCIIO-
BU JUIS UX OCYILIECTBIICHHS.

B ¢yHKIMuM opraHuzanuu, 3KCILTyaTHPYIOLICH CHCTEMY BO-
JIOCHA0XKEHMSI ¥ BOJOOTBEICHUS, BXOAWT [1]:

a) aJMHHUCTPATUBHO-XO3HCTBEHHOE U TEXHHYECKOE PYKO-
BOJICTBO BCEMH IOJIPA3/ICICHUSIMH U NPEANPHUITUIMHU, HAXOISIIH-
MHUCSI B €€ BeJICHHUU;

0) pa3paboTKa TUIAHOB OPTAHMU3AMMOHHO-TEXHUYECKUX Me-
PONPUSATHIA 1O TOBBIIICHUIO HAJIC)KHOCTH, SKOHOMHUYHOCTH H Kaue-
CTBa MPEJCTABICHHUS YCIYT U CHCTEMATHYECKHH KOHTPOJb 33 UX
BBITIOJTHCHHUEM;

B) COJIEp)KaHHE B UCIPABHOM COCTOSIHUHM COOPYKEHHM, KOM-
MYHUKAIHH 1 000pyI0BaHHUS;

I') CHCTEMAaTHYECKUH KOHTPOJb KayecTBa MCXOIHON W OYH-
IIaeMO¥ BOJIBI HA BCEX OCHOBHBIX JTarax ee 00paboTKu;

1) BeJIeHUE y4eTa 3a0upaeMbIX, HCIIOIb3yEeMbIX U cOpachiBa-
€MBIX BOJI, KOJTMUECTBA 3arPs3HSIONINX BEIIECTB B HUX;

€) pa3paboTKa W OCYIIECTBICHUE MEPOINPHUITUN 1O Tpemdy-
MPEKICHUIO aBapwii 1 Opaka B paboTe, 1Mo yIydIIeHHIO COCTOSHUS
TEXHUKH 0€30IacHOCTH, MPOU3BOJICTBEHHON CAaHUTAPUU M OXPAHBI
TpyZa, y4eT HeroJa 0K, CIy4aeB TpaBMaTH3Ma 1 aBapHii;
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K) OpraHu3aIys [UIAHOBO-TIPEIYTPEIUTEILHBIX PEMOHTOB;

3) obecreueHre MOapa3JeiCHU JOKYMEHTAIMEH: oO0Imen
HOPMATHUBHOM, CHEIUAIbHOW TEXHUYECKONW M TEXHOJOTHYECKOM,
UHCTPYKUUSAMH TI0 SKCIUTyaTallid MPUOOPOB, MEXaHH3MOB U CO-
OpyKeHUH, pabouell JOKyMEeHTAIMeH, TOKyMEHTAIEeH 10 OXpaHe
TpyZa, a TaKke HeOOXOAMMBIMU MaTepUaIaMy, 3allaCHBIMH YacTsi-
MU, MEXaHU3MaMH, CTIELOIeK 101U, HHCTPYMEHTAMHU H T.1.;

M) TEXHUYECKHH HAJ30D 32 CTPOUTEIBCTBOM U PEKOHCTPYK-
Mel M TeXHUYeCcKas MPUEMKa B AKCIUTYaTalldi0 HOBBIX M PEKOH-
CTPYHUPOBAHHBIX COOPYKEHHI, KOMMYHUKAIIUI U 000PYIOBaHHS;

K) XpaHEHHE TEXHUYECKOW JOKyMEHTAaluu (MaTepuaioB
M3BICKAHUH, TPOEKTOB, HCIIOJHUTEIBHBIX YePTEXKEN U Ip.);

J) MPOBEACHUE MACIOPTH3AIMK U MHBEHTApU3ALUH COOPY-
YKEHUI, KOMMYHHUKAIHA U 000pyTOBaHMS;

M) COCTaBJICHHE OSKCIUTYyaTallMOHHBIX M JOJDKHOCTHBIX HH-
CTPYKIUH, ONIEPATHBHBIX CXEM YIPaBJICHUS U AUCTIETUCPU3ALINH,

H) KOHTPOJb COCTaBa M KOJIMYECTBA CTOYHBIX BOJI aOOHEH-
TOB, IPUHIUMAEMBIX B CUCTEMY KOMMYHAJIbHON KaHATU3aIHH;

0) TIEPBUYHBIN y4eT BOJI, 3a0MpaeMbIX U3 BOJHBIX OOBEKTOB
U cOpachIBaeMbIX B HUX, 1O (hopMam U B CPOKH, COTJIACOBAHHBIE C
MECTHBIMHA OpTaHaMH YIIPABJICHHUSA HCIIOIb30BAHUEM U OXpPaHOU
BOJHOTO (POH[IA;

) COCTaBJICHUE W TIepe/iadya BBIIICCTOSIIUM OpPraHU3aIUsIM
OTYETHBIX JIOKYMEHTOB 10 COOTBETCTBYIOIIUM (popMam;

p) MPOBEICHUE OIICHKH U KOHTPOJIS MOKa3aTeseil HalexHOo-
CTH CeTeH, OTNIENBHBIX COOpyKeHni u obopymoBanuss BKX (Bomo-
MPOBOHO-KaHAJIM3AIMOHHOTO X03HCTBA);

¢) paspaboTka TPEUIOKEHUH IO Pa3BUTHIO CHCTEM BOJIO-
CHA0KEHUS U BOJOOTBEICHUSI.

Bormpocsl B3anMoeiicTBHS SKCIUTYaTUPYIOIIEH CUCTEMBI BO-
JOCHAOXKEHHSI U BOJIOOTBEICHHS OpraHu3aluu u [ ocy1apcTBEHHOM
npoTtuBornoxkapHoi ciryx0b1 (I'TIC) perimaMeHTHpPYIOTCST corialie-
HUSIMH MEXIY COOTBETCTBYIOIIMMH opranm3anusmMu BKX u tep-
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putopuanbHbiMu opraHamu ympasienus [TIC MUC P®, I'VB/,
VB/I cyosexToB Poccuiickoit @eneparuu [1].

Jns cBOEBPEMEHHOTO M YETKOIO pEIIEHUs BOIPOCOB HC-
MOJIb30BAaHUSI CUCTEM BOJOCHAOXKEHHUS Ul TYLICHHS MOXKapoB M
o0ecre4eHnsT MaKCUMAaJIbHOW BOJIOOTIA4YM CETe B paliOHaX BO3-
MOKHOTO BO3HMKHOBEHHS KPYNHBIX M0kapoB opranuzanus BKX
COBMECTHO C HOApA3CICHUSIMHU MPOTHBOMOXKAPHOU CITyKObI pas-
pabaTeiBaeT IUIAaH B3aUMOJACHMCTBUSA, YYMTHIBAIOUIMN MECTHBIE
ycnoBus [1].

[Ipy BO3HMKHOBEHHH aBapuil HA COOPYNKEHUSX, CETAX, 000-
PYJOBaHUU CHUCTEM BOAOCHAOXKEHMS M KaHaIM3allMM OpraHu3alus
BKX HemenneHHO mpUHUMAET MEpHI 17151 OBICTPOTO OOHAPYKEHHUS,
JIOKQJIN3allMU ¥ NOJHOW JIMKBUJAIMH BO3HUKIINX aBapUi U JTUKBU-
Jaiu uX mocneactsuii [1], a Takxke UHGOPMHUPYET COOTBETCTBY-
IOIIME OpPraHbl TOCYJAapCTBEHHOM BIACTH, MOApasaeieHus [ocy-
JAPCTBEHHOM MPOTHUBOMOXKAPHOM CIY>KObI, MECTHOTO CaMOYIpaB-
nenust u PociotpeOHaa30p B ycTaHOBIEHHBIE CPOKH [1].

2.1. DkcnyaTanMOHHbBIN MEPCOHA
U ero NoAroToBKa

CocTaB, YHCICHHOCTh U KBAIN(UKAIHS dKCILTyaTalIMOHHOTO
NepcoHalla YCTaHABJIMBAETCS IITATHBIM PACIMCAHUEM M OTpEAesi-
€TCSl MPOU3BOJCTBEHHBIM MPEANPHUATHEM HCXOMAS U3 MPOU3BOJIU-
TEJIbHOCTU M CTEHEHH CII0KHOCTH COOPYXEHHM, MPUMEHSIEMbIX
TEXHOJIOTHUECKUX TIPOIIECCOB, C y4eTOM O0BEMOB paboT 1o 00-
CITy’)KUBaHHI0O W PEMOHTY JACHUCTBYIOIIUX COOPYXEHUW CETEH.
[llTaTHOE pacmycaHHe YTBEPKAAETCS B COOTBETCTBUU C YCTaBHBI-
MU JTOKYMEHTAMH SKCIUTYyaTUPYIOIIEH OpraHu3aiii.

DKCITyaTallMOHHBIN MEePCOHAN B 3aBUCUMOCTH OT BBITIOJHS-
€MBIX CITy’KeOHBIX 00s13aHHOCTEH Moapa3iessieTcst Ha aIMUHUCTpa-
TUBHO-TEXHUYECKUM, ONIEPATUBHBIN U PEMOHTHBIN [1].
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B cocraBe sKCIUTyaTallMOHHOTO TEpPCOHANIA OYUCTHBIX CO-
OpYXXCHUH BOIOIPOBOJA U CTAHIIUM OYUCTKH CTOYHBIX BOJ JOJIK-
HO OBITb:

a) JINIO, OTBETCTBEHHOE 3a OOIee COCTOSHUE W PpadoTy
OUUCTHBIX COOPYXEHHUM — HAUANbHUK OYUCHIHBIX COOPYIHCEHUL
(TpyIIBI COOPYKEHHIA);

0) NMII0, HETIOCPEJCTBEHHO OTBETCTBEHHOE 33 KayeCTBO IHU-
TBEBOW M CTOYHOW BOJbI, HA3HAYEHUE TEXHOJIOTUYECKOTO PEeKUMA
00pabOTKH BOJIBI, CBOCBPEMEHHBIN KOHTPOJb TEXHOJIOTHYECKOTO U
CaHHTapHOTO pEeXHUMa PaOOTHl OYUCTHBIX COOPYKEHHH Ha BCEX
CTaIusIX BOJOOOPAOOTKH, CBOCBPEMEHHBIH 3aKa3 W y4yeT pearcH-
TOB, OPTraHU3ALNI0 CMEHHOTO JEKypPCTBa, CBOEBPEMEHHBI PEMOHT
TEXHOJIOTHYECKOTO 000PYyI0BAHUS M COOPYKEHUH, OXpaHy Tpy/Ja U
TEXHHUKY OC30MaCHOCTH — 2A6HbIl UHJICEHep (MeXHON02) OYUCHI-
HbIX COOPYHCEHULL

B) JIMIIO0, OTBETCTBEHHOE 32 OpTaHW3AIMI0 U BeJCHUE Jabopa-
TOPHBIX pabOT, CBOEBPEMEHHBIN KOHTPOJIb KadyecTBa OYHCTKU BO-
IIbl, YCTaHOBJIEHHE TpeOyeMbIX 103 peareHTOB, CBOEBPEMEHHBII
3aKa3 U KOHTPOJIb Ka4yeCTBAa PEareHTOB, MOCTYHAIOIIUX HA COOPY-
KEHUSI — 3a8edyrowuil 1abopamopuell;

) JIUIa, HEeCyIINe CMEHHBbIE NEXYpCTBa HAa OYHCTHBIX CO-
OpPYXCHHUSIX U OTBETCTBCHHBIC 3a PabOTy CMEHBI Ha MOJBEIOM-
CTBEHHOM MM YYacTKe — cmapuiuii 0excypHulil (UHMCeHep, MexHUK,
macmep);

J) JUIA, OCYIIECTBIISIONIME MMOCMEHHO BCE HEOOXOIUMBIE
TEXHOJIOTHYECKUE OTEPAIH B 1I€XaX M KOHTPOJIbHBIC (DYHKIIUU B
nabopaTopun — onepamopul, KOAYIAHMUUKU, XIOPAMOPUSUKU,
2pY3uUKU, 1aO0OPAHMBI-XUMUKU U Op.;

€) JIMIa, OTBETCTBEHHBIE 3a TEXHUYECKYIO HKCILTyaTallHIO
AIIEKTPUYECKOTO M MEXaHHYECKOTO O00OpYAOBaHUs, KOHTPOJIBHO-
U3MEPUTENBHBIX NPUOOPOB U T.A. — UHIICEHEPbl, Macmepd, I1eK-
mpuxu, crecapu u op. (IITI).

B npouecce skcruryataiuy Kaxablii COTPYAHUK JOJDKEH PY-
KOBOJICTBOBATBCSI CBOEW NOJKHOCTHOM WHCTPYKIMEN, MacOPTOM
Ha OTJICJIbHBIC aNMapaThl ¥ YCTAHOBKH, PErJIAMEHTOM Ha JKCILTya-
TAIMIO OTAETBHBIX COOPYKEHHH, a TaK)Ke MHCTPYKIMSMH, TPaBU-
JaMHU TI0 OXpaHe TPyZa U TEeXHUKU 0€30I1acHOCTH.
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[opsimox  SKcIUTyaTallukl  COOPYXKEHH UM 000pYAOBaHHS
YCTaHABIIMBACTCS PYKOBOJCTBOM OpPraHM3allMH, SKCIUTyaTUPYIO-
el CHCTEMBI BOJIOCHAOXKEHHSI U BOJOOTBEACHUS, OPOPMIISETCS
NPUKAa30M U OTPAKACTCS HKCIUTYaTAI[HOHHBIMH HWHCTPYKIHSIMH.
Takum sxe 00pa3oM yCTaHABIMBAETCS MOPSIOK BBIMOIHEHUS Pe-
MOHTHBIX Pa0OT: COOCTBEHHBIMH DPEMOHTHBIMU OpHUTagamu, pe-
MOHTHBIMHU cITy)0amu npennpusituii Bogokanana (BomompoBO-
HBIX CTaHIMA, CTAHIIUN a’paliy, HACOCHBIX CTAHIMK U T.I.) WIU
CyOTNOAPSAHBIMH CTIICIIUATN3UPOBAHHBIME OPTaHU3AIUSIMH.

Bce o0opynoBanue mpeanpuaTus 3aKperuisieTcs 3a ciyxoa-
MU (IL[eXaMH, Y4acTKaMHu U T.I. TOAPA3ICICHUSIMHU), OCYIICCTBIS-
IOIIMMU NTPO(UITAKTHKY U peMOHT o0opynoBanus. Bo Bcex ciryua-
SX OIEPATHBHOE OOCITY)KWBAHUE 3TOTO OOOPYIOBAHUS OCYIIECTB-
JsIeTCsl ONEepaTHBHBIM MEPCOHAIIOM, KOTOPBINA JIOIyCKAE€T PEMOHT-
HBII TIEpCcOHAN K paboTe Ha 000pyIOBaHUH.

[Topsimox B3aMMOOTHOIIEHUN PEMOHTHOTO M ONEPATUBHOIO
NepCOHaNa yCTaHABIMBAETCS PUKA30M PYKOBOJICTBA MPEIAPHUITHS
win BomokaHanma u pergaMeHTHPYeTCsl COOTBETCTBYIOIIMMH JKC-
IUTyaTallHOHHBIMHU HHCTPYKIUSAMH.

PyKOBOZCTBO 3KCILTyaTHPYIOUIEH OpraHM3aldd yCTaHABIIHU-
BAeT MOTPEOHOCTh OpPTaHU3alMU B CHEIMATBHOM MOJIrOTOBKE Kaj-
poB. C 3Tol 1enblo pa3pabaThIBAIOTCS TUIAHBI MOJITOTOBKH, Hepe-
MOJITOTOBKM HCTIOJIHUTENCH pa3InyHbIX YPOBHEW, MOJTrOTaBIUBA-
IOTCSI IPOTPpaMMbl 00yUYCHHSI UCTIOTHUTENICH Pa3INYHbIX YPOBHEH U
npodunei [1].

HenocpeacTBeHHO B AKCIUTyaTUPYIOIIEH OpraHU3aiud MOTYT
OCYIIECTBIATHCS clieayromue (GopMbl 00ydeHHsT MMPOU3BOJICTBEH-
HOT'O IepcoHaa:

a) MPOU3BOJICTBEHHO-TEXHUUECKUE KYPCHI,

0) Kypchl 00y4eHHsI BTOPBIM U COBMEIICHHBIM Mpodeccusm;

B) KYPCHI LI€JICBOTO Ha3HAYCHMUSI,

T') HIKOJIBI 110 H3YYEHUIO MEePEIOBBIX METOAOB TPY/Ia;

JT) IITKOJTBI MacTEPOB.

OOydeHrne MOXET OBITh OPTaHW30BAaHO Ha 0a3e CpeaHHX U
BBICIIHX CTIEIUAIBHBIX YUYCOHBIX 3aBEICHHMN.

Ha npoun3BoACTBEHHOM MPENPHATHH JOJDKHBI OBITH CO3/IaHbI
yueOHO-TeXHUIECKHEe KaOWHETHI ¢ HEOOXOIMMBIM O00OPYIOBaHUEM,
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WHBEHTApEM, Y4eOHO-HATIISIHBIMU MOCOOMSIMU, a TaKKe TEXHHYE-
ckasi oubnmoreka. Ocoboe BHUMaHHE CIEAYET YACTSATb PEryJIsIpHO-
MY TIOTIOJIHEHUIO ¥ OOHOBIICHHIO TEXHUYECKOW OMOIMOTEKH BCie 3a
WU3MCHEHHEM HOPMATHUBHBIX JIOKYMEHTOB, a TAaKXKe MOCTYIUICHHUIO B
HEe MePUOAMYECKUX M3JJaHWI 10 BOIPOCAaM BOJOCHAOKEHHS U BO-
JIOOTBE/ICHHs1, CTPOUTENHLCTBA, CMETHOTO JIeJia U T.II.

[Ipu npueme Ha pabOTy B OPraHU3AIMIO, IKCILUTYaTUPYIOILYIO
CUCTEMBI BOJOCHAOXEHHUSI M BOJOOTBEJICHHS, JIUIA, paboTa KOTO-
PBIX CBS3aHA C HEMOCPEICTBEHHBIM OOCITY)XKHMBaHUEM, PEMOHTOM,
UCTIBITAHUEM M HaJaJIKOW paboThl COOPYKEHUH, KOMMYHUKAIUH,
000pyI0BaHUsI, TPOXOAAT OCBHICTEIHLCTBOBAHHE B COOTBETCTBUH C
[Iprkazom MuHHCTEPCTBA 3IPAaBOOXPAHEHUS W COLMAIBHOTO pa3-
Butus Poccuiickori @enepanmu ot 12.04.2011 1. Ne 302nH
«O06 yTBepKIEHMH TepedHeil BPEIHBIX M (WMJIHM) OMACHBIX MPOH3-
BOJICTBEHHBIX (DaKTOPOB M pabOT, IPHU BBHIMOIHEHHH KOTOPBIX MPO-
BOJIATCSI 00sI3aTeNIbHbIE MPEIBAPUTEIIbHBIE U TEPHOANYECKHE Me-
JUIWHCKHE OCMOTphl (oOcienoBanusi), u Ilopsiaka mpoBeneHHS
00513aTENFHBIX MPEIBAPUTEIIBHBIX U MEPUOTNIECKUX MEIUIIMHCKIX
OCMOTpPOB (00cie0BaHnii) paOOTHUKOB, 3aHATHIX HA TSKEIBIX pa-
060Tax ¥ Ha paboTax ¢ BPeAHBIMU U (MJIM) ONACHBIMH YCIOBHAMU
TpyAa».

Ipumeuanue. TlepcoHan, CBS3aHHBIA C AKCIUTyaTalleld co-
OpPYXCHUH M YCTaHOBOK, COJIEPXAIMX COKWKCHHBIH WM Ta3000-
pa3HbIi XJI0p (aMMHaK), B TOM YHCJIE CBS3aHHBIN C MEPEBO3KON U
COIIPOBOKICHUEM XJIOpa (aMMHUaKa), IepCcoHall Ta30cmacaTelbHBIX
U aBapUIHBIX CIIY)KO TOJDKEH MPOXOIUTH MPO(ECCHOHATBHBIN OT-
00p ¢ 00s3aTENIbHBIM TICUXOJIOTUYECKUM TECTHPOBAHUEM IO METO-
JIMKaM, yTBepKAeHHBIM ['ocroprexnanzopom Poccun.

Ha uHXeHepHO-TeXHUYECKUE JTOJHKHOCTU HAa3HAYAIOTCS CIie-
[IUATIMCTHI ¥ JIMLA C BBICIIMM U CPEJHUM CHEIHATBHBIM 00pa3oBa-
HHEM.

Jlo Ha3HAYCHHUSI HA CaMOCTOSTENBHYIO paboTy WU MpH TIepe-
BOJIC Ha JIPYTYIO pabOTy (IOHKHOCTB) pAaOOTHUKH JTOJKHBI TIPOUTH:

a) CIeMaIbHYIO TIOJITOTOBKY;

0) oOyueHue Ha paboyeM MecTe;

B) TMPOBEPKY 3HAHMI MpaBWIa TEXHUYECKOW SKCIUTyaTaIlUH
CHCTEM M COOPYXEHHII KOMMYHAJIFHOTO BOJOCHAOXEHHS M KaHa-
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JU3aIUM, PaBUI TEXHUKU Oe30macHoCTU [4], TpOM3BOACTBEHHBIX
U JIOJDKHOCTHBIX MHCTPYKIUHM B 00beMe, 0043aTeIbHOM IS 3aHU-
MaeMoi JOHKHOCTH.

IIpumeuanue. 1. Jlna nui, oOCITyKUBAIOMIUX DIIEKTPOYCTa-
HOBKH, 00513aTEJIbHBI 3HAHHSI COOTBETCTBYIOMIMX [IpaBun [4].

2. Jlns nui, CBSI3aHHBIX C JKCIUTyaTallued COOpPYKEHHU U
YCTaHOBOK, COJEpKAaIIUX COKIKEHHBIH WIM ra3000pa3HbId XJIOp
(aMMMaK), B TOM YHCJIE CBSI3aHHBIX C MEPEBO3KOM M COIMPOBOXKIIE-
HUEM XJiopa (aMMHaKa), epcoHajia razocrnacarejibHbIX U aBapHii-
HBIX CIIy:KO 00s13aTenbHbl 3HaHus [IpaBuin [1].

[lepBuuHON TpPOBEpPKE 3HAHWUM TMOJJIEKUT BECH MEPCOHAN
IIPOU3BOACTBEHHOTO MPEANPHUITHSA, BKIIOYAs PYKOBOJALIMX U HH-
JKEHEPHO-TeXHUUYECKNX  paboTHHKOB. Kaxkgomy  paOOTHHKY,
YCHEWHO MpOoUIeNeMy NEPBUYHYIO MPOBEPKY 3HAHWM, BBIIAIOT
ynoctoBepeHre. PaboTHHKH, CBSI3aHHbBIE C 00CTY)KMBaHHUEM DJICKT-
POYCTaHOBOK, IMOJy4YalOT CIIELUATbHOE YIOCTOBEPEHHE O MPUCBOE-
HUM KBaJM(UKALMOHHON TPYNIbI COTJAacHO MpaBWJIaM TEXHHUKHU
0€30MacHOCTH.

OuepeHyI0 MEPUOAMYECKYIO MPOBEPKY 3HAHUN MPOBOAST
Ju1st pabouunx exerojaHo, st UTII — onuu pas B 3 roga. [IpoBepky
3HAaHUHM OCYIIECTBIIET KBAIM(HUKAIIMOHHAS KOMHCCHS, Ha3HAYeH-
Hasl pyKOBOJUTENIEM IPEINPUATUS U COCTOSIAs HE MEHEE YEM W3
TpEX YeJIOBEK.

JInmam, moayduBIIMM TIPU OYEPETHON NIPOBEPKE 3HAHWUN HeE-
YIOBJIETBOPUTEIBHYIO OLEHKY, Ha3HAYalOT MOBTOPHYIO MPOBEPKY
3HAHUU HE MO3JHEee YeM uepe3 MecCsll IMOCie MEPBOW NMPOBEPKH.
PaGoTHUK, BTOPHYHO MOTYYUBIIUNA HEYAOBIETBOPUTEIBHYIO OLICH-
Ky, JOJDKEH OBbITh MOHMXKEH B JOKHOCTH Ha CPOK JI0 3 MECSIEB C
MPaBOM CAa4yd HOBOTO 3K3aMEHa B TE€YEHHE 3TOTO CPOKA.

CucreMaTHUeCKyl0 MOJATOTOBKY IEpCOHAlla OPraHU3ylOT H
JIMYHO KOHTPOJIMPYIOT PYKOBOAMTENb U TJIABHBIM MH)KEHEP MPOU3-
BOJICTBEHHOT'O NPEANIPUATHSL.

Jluma, wapymatomue [1TD [1], mpaBuina TexHUKH Oe3omac-
HOCTH WJIH IPOU3BOJCTBEHHbIE MHCTPYKIIMH, MOJBEPIarOTCsS BHE-
OUYepeTHON TIPOBEpKE 3HAHWA, 00BEM M CPOKH KOTOPOHW yCTaHaB-
JMBAET PYKOBOAMUTEIb MPEATPUSITHSL.
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2.2. O0513aHHOCTH J1e5KyPHOI0 NepCcoHaJIa

OO0s3aHHOCTH JIEKYPHOTO HEPCOHANA OINPENENSIOTCS JOIIK-
HOCTHBIMH HMHCTPYKIMSMH, YTBEPXKICHHBIMH aJMHHUCTpAIEH
9KCIUTyaTUPYIOIIEH OpraHu3aIuy.

Jlex)xypHBIil epcoHall 0OTBEYAeT 3a MPaBUIIBHOE OOCITY)KUBa-
HUEe U OecriepeOoiHyI0 padOTy COOPYKEHHMHA W 00OpyJOBaHUS, a
TaKXe 32 CAHUTAPHOE COCTOSIHUE HA CBOEM YYacTKe.

Bo Bpemst nexxypcTBa nmepcoHai o0si3aH:

a) o0ecrevnTh 3aJaHHBIA PEKUM PAOOTHl COOPYKEHHH H
000pyZOBaHMsI B COOTBETCTBHU C TpauKaMH, WHCTPYKIUSIMHU U
OTEPATUBHBIMU PACTIOPSKCHUSIMU;

0) omepaTWBHO BBHITIONHATH PACIOPSHKEHUS JICKYPHOTO H3
BBIIIIECTOSILETO MTOIPa3/ICICHUS;

B) CHCTEMAaTHYECKU MPOBOAHUTH 00XOI U OCMOTpP COOpYIKe-
HUIA ¥ 000pyIOBAHHUS;

T') BECTH KOHTPOJb 3a paboTol COOpyKeHHH u 000pymoBa-
HUS TI0 KOHTPOJIBHO-U3MEPHUTEIBHBIM PUOOpaM;

J1) CBOEBPEMEHHO 3allMCBhIBaTh B JKypHAJBl SKCILTyaTalluu
mokasaTesii paboThl COOPYXKECHH W 00OPYIOBAaHHSA, a TAKKE pe-
3yJbTaTHl 00XOJI0B U OCMOTPOB;

€) JIOKJIaJbIBaTh BBHIIIECTOSIIEMY JIeKYPHOMY 000 BCeX OT-
KJIOHEHHSAX OT 3aJJaHHBIX PEKUMOB pabOTHI COOPYKEHUI U 0060py-
JIOBaHUS,

) CTPOro COOJIFONIaTh U TpeOOBAaTh COOIIOIEHUS JPYTUMH
YCTAaHOBJICHHBIX HA JAHHOM y4YacTKe MPaBWI U HHCTPYKIIHIA;

3) He JIOIYCKaTh Ha CBOM Yy4acTOK JIKI] 0e3 CreIUalIbHbBIX J10-
MYCKOB MJIM Pa3pEeICHUS a[MUHHUCTPAIIHH.

[Ipu BO3HUMKHOBEHHHU aBapuil ICKYPHBIN TIEPCOHA 00sI3aH:

a) HEMEJUICHHO JOJO0XHUTh 00 aBapHM BBHIIICCTOSIIEMY Jie-
KYPHOMY HJTU TUCTIETYEPY;

0) MPUHATH MEPHI IO JIMKBUAINN aBaPHU B COOTBETCTBUH C
JIOJKHOCTHOM MHCTPYKIUEN.

JlexypHbIi TIepCOHAN J0JDKEH PUHAMATH U CIaBaTh CMEHY B
COOTBETCTBHH C MECTHBIMH UHCTPYKIMAMHU. [Ipr 3TOM OH 00s13aH:

a) 03HAKOMUTHCS C UHCTPYKIUSMHU U PACTIOPSDKEHHSIMHU, BbI-
HICIIIUMU 332 BPeMsi, TIPOIIE/IIee C ero MPOILIOTO JIeKyPCTBa;

21



0) O3HAKOMUTBCSI C COCTOSIHUEM U PEXHMOM pabOTHI CO-
OpY)KeHUIl 1 00OpYyJOBaHHS Ha CBOEM Yy4YacTKE IYTEM JIMYHOTO
OCMOTpA;

B) MPOBEPHUTh HAIMYME MHCTPYMEHTA M JIPYruX HE0OXOHu-
MBIX JKCIUTyaTal[HOHHBIX MaTE€PHAaJIOB, MPHUHATH KIIOYH OT IOME-
HICHUH, )KYPHAJIbI U BEJOMOCTH,

r) yOeauThCs B HCIPABHOCTH BCEX IPOTHUBOIOKAPHBIX
CPEICTB, CPE/ICTB aBAPUITHOTO OCBEIICHHS U CBSI3H;

1) oOPMUTH MPUEMKY U CHAady CMEHBI 3aIHUCHI0 B )KypHAJE
WY BEZIOMOCTH 32 MOJITACSMHE CIAIOIIETO U MPUHIMAIOIIETO;

€) COOOIIUTH BBHIIIECTOSAIIEMY JEKYPHOMY O NPUHSITHH JIe-
XKYPCTBa M O HEJOCTATKAX, 3aMEUYCHHBIX TP IPUEMKE CMEHBI.

Yxox nexypHoro 0e3 caauu CMeHbI 3anpemaercs. B ciyuae
HESIBKM OYEPEJHON CMEHBI JCKYPHBIH 00s3aH COOOIIUTH 00 3TOM
BBIIIECTOSIIIEMY JISKYPHOMY M TIPOJIOJKATh MCHIOJHEHUE O0s3aH-
HOCTEH 10 0c000TO PacHOPSHKCHUS.

2.3. O0513aHHOCTH UHKEHEPHO-TEXHNYECKOTI0 MePCOHAIA

OO0s13aHHOCTH  aJIMUHHUCTPATHBHO-TEXHUYECKOTO IepcoHala
pernmameHTUpytoTcs «llonokeHneM o Toapa3AeNeHUun», KOTOpoe
YTBEPIKIAETCSl PyKOBOJICTBOM OpPTraHU3AIIHH.

HHxeHepHO-TeXHUYECKUI TIepCOHaN NOpa3eliCHHH MPOn3-
BOJICTBEHHOT'O TIEPCOHAJIA TIPS IIPUSTHS 00s13aH:

a) PyKOBOJUTH pabOTO# MPOW3BOICTBEHHOTO W PEMOHTHOTO
niepcoHaa;

0) obecnieunTh paboune MecTa MOJKHOCTHBIMH M IKCILTya-
TAI[MOHHBIMH MHCTPYKIMSIMH, MTPABUIAMH TEXHUKU O€30MaCcHOCTH
U TIOXKApHOW OXPaHbl, YKa3aHUSMU MO MPEIOTBPAILCHHIO aBapui,
UHCTPYKLUSAMH TI0 TPaXIaHCKOW 00OpOHE M O03HAKOMHUTH C HHUMHU
Ka)X70T0 pabOTHHKA;

B) KOHTPOJINPOBATH 33/IaHHBIC PEXKUMBI PAOOTHI COOPYKESHUIH
1 000pYyIOBaHHS;

r') pa3pabaTbiBaTh Ne(EKTHBIE BEAOMOCTH 1O TEKYIIEMY M
KallUTaJbHOMY PEMOHTY 3JIaHHid, COOPYKEHHH M O00OpYHZOBaHHS,
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coCTaBIAATh Tpaduku paboT W obecredymBaTh WX IMPOBEICHUE B
YCTaHOBJICHHBIC CPOKH;

1) oOpMIISATh 3asBKH Ha MaTepHaibl, 000pylI0BaHHE, 3am4a-
CTH U T.J;

€) CIICINTh 3a TPABWIBHOCTHIO BEJCHUS JKypHAJIOB U BEJIO-
MOCTel ydeTa paboThl COOpPYKEHUH M 000pYyIOBaHUSA, HATUYUEM
NacIOpPTOB | JIPYToil TOKyMEHTAINN, CBOEBPEMEHHO UX TPH HEO0O-
XOZMMOCTH KOPPEKTUPOBATH;

’K) COCTaBJISITh OTYETHI O PAbOTE COOPYKEHHA W 000pYHO-
BaHMUSL.

OcCHOBHBIEC HANpaBICHUS COBEPIICHCTBOBAHMS HKCIUTyaTa-
I CUCTEM BOJJOCHAO0XKECHUS M BOJIOOTBE/ICHUS:

a) MaKCUMallbHasi MEXaHU3aIMs U aBTOMATHU3aLUs TPYI0eM-
KOTO U PYYHOTO TPY/Ia;

0) COBEpIICHCTBOBAHUE TIPOM3BO/ICTBA HA OCHOBE WHTCHCHUB-
HBIX METOJOB — MOJICPHHM3ALMU U MHTCHCU(UKAIMH CYIICCTBYIO-
mero o0OpyIOBaHMS, CETeH W COOPYKEHWH, BHEIAPEHHS HOBBIX
HAYYHO-HCCIIE0BATEIBCKUX pa3paboToK;

B) BHEIPEHHE OpWUTAIHOTO IMOAPsa, MPHUHIIMIIA XO3pacueTa
Ha BCEX YPOBHSIX;

') pa3paboTKa ¥ OCYIIECTBICHHE MEPOIPHITHIA 1O PE3KOMY
CHIDKEHHIO Pa3MEpOB yTEYEK U HEMPOU3BOAMTEIBHOTO MOTpedIe-
HUSI BOJIBI;

1) YKpEeIUIEHHUE IMPOU3BOJICTBEHHOW IMCUIUIUIMHBI U IOBBI-
IICHUE KAauecTBa OKCIUTyaTalldd W, B YACTHOCTH, PEMOHTHBIX
paboT;

€) CTporoe COOJI0ICHHE MPABMII TEXHHYECKOH IKCILTyaTaITuI
¥ TIPaBWJI TEXHUKH 0€30TacCHOCTH M CHCTEMAaTHYeCKOE MOBBIIICHHUE
KBaJIM(UKAIUN PAOOTHUKOB;

) Ha CpPEAHUX M KPYIHBIX MPEINPUATHAX — pa3paboTKa u
BHE/IPEHNE aBTOMAaTHUECKUX cucteM ynpasieHus (ACY) texHouno-
THYECKUMH OTICPALIUSIMU,

3) MakcUMaJlbHOE oOecrieyeHne BceX aOOHEHTOB MmpubdopaMu
ydeTa nmoTpebisieMoil BOAbI U CTPOTHI KOHTPOIb M aHAIN3 e€ To-
TpeOaeHus;
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1) MPUBJICUYECHUE U MOJEPHU3ALMS CUJI U CPEICTB MPOMBIII-
JICHHBIX MPEANPHUSITHHA.

K) U3y4eHHe padoThl OTIEIbHBIX COOPYKEHUH U 000py10Ba-
HUSI, BHECEHHE MPEAJIOKEHUH TI0 BHEIPEHUIO HOBOM TEXHUKH, YCO-
BEPIIECHCTBOBAHUIO TEXHOJIOTUU IIPOLECCOB, YIYYIIEHUIO KOH-
CTPYKIIMU COOPYXEHUH B 000py10BaHUS;

J) OpraHu3aIys NOBBIIICHHU KBATHU(PHUKAIINU ITIepCOHANA;

M) TpPOBEACHHUE 3aHATUNA W UHCTPYKTaX IO TEXHUKE 0e3-
OMACHOCTH C OOCITY>KMBAIOLIUM MEPCOHAIIOM; MOCTOSHHBIM KOH-
TPOJb COOJIOJEHHS IPaBUII IO TEXHUKE 0€30MacHOCTH.

2.4. Ilucneryepckas ciayxoda

OOmiee onepaTMBHOE PYKOBOJCTBO 3KCIUTyaTallMeH CHCTEM
BOJIOCHAOKEHHSI U BOJOOTBE/ICHUS M TOJJCPKAHUE 3aJaHHBIX pe-
KMMOB pabOTHI BO3JIaraeTcsi Ha TUCTIETYEPCKYI0 Ciryk0y. [lucmer-
gyepckas ciyk0a — 3To cHCTeMa IEHTPAIM30BAHHOTO YIIPABICHUS U
KOHTPOJISI TOJI €IMHBIM PYKOBOJICTBOM, MO3BOJISIIOIIAS B KpaTyaii-
IIME CPOKH COTJIACOBBIBATH pabOTy OTHAENBHBIX 3JIEMEHTOB U
CTPYKTYPHBIX MOJIpa3/IeICHUI MPeIIpUATHS.

OCHOBHBIMH 33/1a4aMU TUCTIETYEPCKON CITY>KOBI SIBISIOTCS:

a) PYKOBOJICTBO JKCILTyaTallMeil CHCTeM BOJOCHAOKEHUS U
KaHAJIM3alUA B LEJIOM M OTJCIBHBIX II€XOB, COOPYKEHUI U KOM-
MYHUKAaIIUH;

0) obecrnieueHue 3aJaHHBIX PEKUMOB PabOTHI CUCTEM BOJO-
CHa0OXCHUSI ¥ KaHAIHM3AllMU, UX KOPPEKTUPOBKA M pa3paboTKa HO-
BBIX SKCIUTYaTallMOHHBIX PEKUMOB;

B) KOHTPOJIb 32 HCIPAaBHBIM (DYHKIIMOHHPOBAHUEM CPEICTB
JMCTIETYEPCKOTO YIpaBieHus: oobekramMu Bogokanana;

r) o0ecrieyeHHEe ONEPATUBHOW CBS3M C MOJpa3IelICHUIMHU
locynapcTBeHHOW  MPOTUBOIOKAPHOW — CIYXOBbI, TOPOJCKUMHU
ciy:)x6amu MYUC, razocnacarenbHbIMUA CIy)KOaMH M OpraHaMu
MECTHOTO CaMOYTIPaBIICHHS;

1) KOHTPOJIb 32 BEJICHHEM aBapPHIHBIX PadOT Ha CETAX U CO-
OpYXEHUSX;
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€) IpUeM 3asBOK Ha YCTpaHEHHE MOBPEKIACHUNA U aBapui,
pacnpe/iesieHue aBapuiHbIX OpUraj, aBTOTPAHCIOPTa U aBapPHIHBIX
MaTepUaIoB, MEXaHU3MOB U 000PYIOBaHHUS;

) OCYIIECTBJICHHE MEPONPUATUH 10 0OecTeyeHHI0 Heo0X0-
JTUMOMW BOJIOIIO/IaYM CHCTEMOU BOJOCHA0KECHHUS B pailoHE BO3HUK-
IIero moxXxapa.

B 3aBHCHMMOCTH OT CX€MBI M BETHUYMHBI CHCTEM BOAOCHAO-
JKEHUsI ¥ BOJOOTBEJICHUS, TEXHOJIOTUYECKUX OCOOEHHOCTEH H
JPYTUX MECTHBIX YCJIOBHMH AHCTEeTYEpCKasi Cayk0a MOXKET BBINOJI-
HATBCS:

a) OHOCTYIIEHYATOlH;

0) IBYXCTYIIEHYATOI;

B) TPEXCTYIICHYATON.

OpHocTyneH4aTasi cxema MPUMEHSETCS] B HACEJICHHBIX ITyHK-
Tax ¢ MPOTSHKEHHOCTHIO ceTH He Oosee 50 KM M MpenCcTaBisieT Co-
00l TUCTEeTYEPCKUA MYyHKT, YIPAaBISIOMUNA COOPYKEHUSIMH, CETs-
MU U arperaTami.

JIByxcTymeH4aras cucTeMa BKJIIOYAaeT B ce0s /1Ba ypOBHS
yIpaBJICHHUS: MECTHBIN (MECTHBIE TUCIIETYEPCKHE ITyHKTHI, yIIPaB-
JsroIue paboTON OTHENBHBIX COOPYKEHHH, M CETH OTIENbHBIX
paliOHOB) W TIEHTPAIBHBIN (IIEHTPATBHBIA JUCTIETIYCPCKUNA MTYHKT),
KOOPAMHUPYIOMUN pabOTy BCEX MECTHBIX AUCIETYEPCKUX MyHK-
ToB. MectHble aucnerdepckue myHkThl (MJII) pacnonaraior Ha
TEPPUTOPUHN OUYHCTHBIX COOPYKEHUH C KOOpAMHAIME paboThl co-
OpYKEHUI W HaCOCHBIX CTaHIIUU MEPBOTO U BTOPOTO MOABEMA WU
TJIAaBHBIX KaHAJM3AIlMOHHBIX HACOCHBIX CTAHIUH, a TaKXXe Ha Tep-
puTopum O6a3upoBaHusl Opuraa oOCTYKHBaHHS BOJOMPOBOIHBIX H
KaHaJM3alMOHHBIX ceTeil paiioHa. B 3amauwy M/III ouncTHBIX co-
OpY’KE€HUH BXOJUT yHpaBlieHuEe paboTON HACOCHBIX arperaTrosn, J0-
3UpOBAaHHEM PEAareHTOB U OMNEPAaTUBHBIMHM 3aJBWKKamu. lleH-
TpaJIbHBIM UCTIETYEPCKUI MYHKT 0OecreynuBaeT KOHTPOIb U KOP-
PEKTUPOBKY MPEIBAPUTEIHLHO pa3pabOTaHHOTO peXuMa pPadOTHI
COOPYKEHHH C y4EeTOM BO3MOXKHBIX HETIPEIBUICHHBIX OOCTOSTEIb-
CTB, a TAK)Ke MUCITIOJIb30BAaHHUE PE3EPBOB, IS YETO Tya MepeaaroTcs
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OCHOBHBIE TIOKa3aTesiid paboThl COOPYKEHUH (TIOI0KEHUE TTIaBHBIX
3aJIBUKEK, aBapUIHBIC YYaCTKH, IABJICHUE B OCHOBHBIX KOHTPOJIb-
HBIX TOYKaX ¥ T.1.).

TpexcryneHuaTasi cxema MperycMaTpUBAeT HaIHMYUe MECT-
HBIX JIUCHETYEPCKUX ITyHKTOB, KOOPAWHHUPYIOUINX HX JEHCTBHE
pallOHHBIX AMCHETYEPCKUX IMYHKTOB M LEHTPAIBHOTO AMUCIETYEp-
CKOTO ITyHKTa. JlaHHas cxeMa OpraHu3alliy HCIIOJIB3YETCs TOIBKO
B UCKJIFOUUTENBHBIX CIIy4asx, JUIi 0CO00 KPYIHBIX TOPOJOB U B
CJIO)KHBIX cucTemax BB.

B amcnieTuepckoM MyHKTE pacrioyiaratoTcsi CACIYOIUe Mo-
MelneHust: 3an1 (KaOWHeT) NeXypCTB, TEXHHUYECKHE MOMEIICHUS,
npeaHa3HaYeHHbIE IS pa3MeIleHHUs pa3IMYHOl amnmaparypsl, KOH-
TPOJIBHO-PEMOHTHAsI MacTepcKasi C JEXYPHBIM IE€PCOHAJIOM U
BCIIOMOTaTeNbHbIC TIOMEIIeHNs. B 3ae (kabuHeTe) JIeKypCTB pac-
nojlaraercsi pabouee MeCTO AMCIIETYEpa, KOTOpoe 000pyayeTcs
CpeacTBaMu CBsI3U (paauo, TenepOHHONW MPOBOAHON M COTOBOW),
KOMITBIOTEPHOU TEXHHUKOH C TIPOTrPaMMHBIM 00ECTIEYCHUEM, TT03BO-
JSIFOIIUM ayIMOBH3YaIbHO KOHTPOJIUPOBATH paboyre mapaMeTphl 1
yIpaBIsATH 00OPYIOBAaHHEM, a TaKXKe CPEICTBAMH BHU3yalU3aIMU
JUI OTOOpaKeHUsI B KPYITHOM MacmTade BCeil CXeMbl MM OTAEIb-
HBIX €€ JJIEMEHTOB B BHJE CXEM WM Buaeonsoopaxenus. udpop-
MaIHsi O COCTOSIHUU 00OpYIOBaHUsI, TATYUKOB Pacxoja, JAaBICHHUS
U T.JI. TIepelaeTcs Ha JUCIICTUYEPCKUI MMyHKT Yepe3 OnpeeiCHHbIC
NPOMEKYTKH BpEMEHU (OT HECKOJIBKHX CEKYH] JI0 OJHOTO 4Yaca),
HETIPEPhIBHO B TEUEHHE CYTOK. B mocnemHee Bpems Uil TaHHBIX
HYXJl HAXOJT CBOE NnprMeHeHne kanainsl GSM-cBs3H, KOTOpBIE IO
CPaBHCHHIO C KaOCJNBHBIMH CETSIMHU OOJamaloT OONbIIeH MOOMITB-
HOCTBIO M JIOCTYITHOCTBIO.

Haxopsmumiicst Ha pabodyeM MecTe qUcreTdep B aIMHHUACTPA-
TUBHO-TEXHHMYECKOM [OJYMHEHHH Yy Ha4YaJbHUKA W TJIABHOTO
UH)KEHEepa 00BEKTa, a B ONEPATUBHOM — Y TUCIIETYEPA BBILIIECTOS-
e JUCTIETYEPCKON CITy>KOBI WIJIM TJIABHOTO Jucmerdepa. Pacmo-
pPSOKEHUs, OTHAaBaeMble ANUCHETYEPOM ITOAYMHEHHBIM, SIBIISIOTCS
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00s13aTEIbHBIMU K HCIIOJHEHUIO B KpaTdaiinue cpoku. B o0s3an-
HOCTH JUCTIeTYepa BXOIHT:

a) KOHTPOJIUPOBATh IMOJAJECPKAHUE 3aTAHHBIX PEKHMMOB pa-
OOTBI COOPYKESHHI U 000PYIOBAHMUS;

0) KOPPEKTUPOBATH 3aJIAHHBIC PEKUMBI IIPH HEOOXOIMMOCTH
MOBBIIICHHUS HAICKHOCTH PabOThI COOPYKEHUH U dPPEKTUBHOCTH
TEXHOJIOTHUECKOTO MPOIIeCCa;

B) OCYIIECTBISITH OINEPATHBHOE PYKOBOACTBO IEPCOHAIOM
CMEH y4acTKOB U IOJIPA3/ICIICHUI 10 BKIIOYCHUIO M OTKIIIOYCHUIO
000pyioBaHUs, COOPYKEHUH, YCTAHOBOK U CETEH;

T') 3amnpanBaTh CBEICHUS O COCTOSHHUW OOOpYIOBaHUS M
PEXXUMHBIX ITapaMeTpax COOPYKEHUH Y IeKYPHBIX ONEPaTOPOB;

JI) CBOEBPEMEHHO COO0IIATh PYKOBOACTBY MpeAnpusaTus Bo-
JIOKaHaJa CBeICHUs O HapyIICHHUIX U aBapUsX;

€) PYKOBOIHUTH ACHCTBUSMH IEPCOHANA IO JOKAIU3ALUU U
JMKBHUJIAIIMH aBapUH;

’K) BECTH OICPATHUBHBIN )KYPHAJ C PETHCTPALUEH OlepaTuB-
HBIX JICHCTBHI, 3aMEUYEHHBIX BO BpPEMsI JIC)KYPCTBA OTKIOHEHUH H
HETIOJIaZIOK B pab0OTe COOPYKEHUH, a TAKIKE CITy)KEOHBIX MEPEroBO-
POB C JIS)KYPHBIM TIEPCOHAIIOM;

3) BECTH TEXHHUYECKYIO OTYETHOCTh 110 CMEHE;

M) CTaBUThb B M3BECTHOCTH PYKOBOAAIIMX PAOOTHUKOB Tpel-
npusitus Bogokanana 06 aBapusixX U TSHKEIIBIX HECYACTHBIX CITydasix;

K) PETUCTPUpPOBATh B OINEPATHBHOM KypHAJe aBapUilHbIE
Cllyyal ¢ yKa3aHHEM BPEMEHH BO3HHKHOBEHHS W XapaKTepa aBa-
pHH, a TaK)Ke ONEePaTUBHBIE MEPOIIPUSATHS, TPUHSITHIE IS JTOKAIH-
3alluy U JIMKBUJAIIMU aBapuii;

J) CHCTEMAaTU4eCKu 0000IIaTh U aHAIU3UPOBATH OIBIT JKC-
TUTyaTalu CoOpyKeHuid BojokaHama anst BbISIBICHHS HauOojee
HKOHOMHYHBIX U HAJIC)KHBIX IKCIUTyaTaI[HOHHBIX PEKHMOB;

M) y4acTBOBaTh B pa3pa0OTKe M BHEAPSCHUU MEPOTIPHATHI 1O
yIYYIIEHUIO U COBEPIICHCTBOBAHUIO PEXHUMOB PAaOOTHI COOpYXkKe-
HuM Bomokanana;

H) aHAJM3UPOBATh NPUYMHBI aBapUil U HETOJIAJA0K M MPUHH-
MaTh y4yacThe B pa3pabOTKe MEpONPHUATHH 10 TOBBIIICHUIO
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HAJIe’KHOCTH pabOThI KaK BCEW CHCTEMBI, TaK U €€ OTACIbHBIX dJie-
MEHTOB;

0) OCYIIECTBIISITH ONEPATUBHYIO CBS3b C IMOJPA3/EICHUSIMH
['ocymapcTBeHHOM MPOTHUBOTIOKAPHOM CITY)KOBI, HAMIPABIISITH TIPEJI-
cTaBuTelNls npennpuatus Bopokanama Ha MeCTO BO3HUKHOBEHUS
noskapa JijIsl OKa3aHusl MOMOUIHM MOXKaPHBIM MOJpa3/ieIeHUsIM B 00-
Hapy>KCHUHU U UCTIOJIb30BAHUU TIOKAPHBIX THIPAHTOB;

1) WHPOPMHUPOBATH MECTHBIE OpraHbl [ OCynapCTBEHHOTO
CaHMTaPHO-3IHIEMHOJIOTHIECKOTO Ha/A30pa 00 aBapusix Ha COOpY-
KEHUAX U CETAX BOJAOCHAOKEHUS U BOJOOTBEICHHS,

pP) CTaBUTHh B U3BECTHOCTH 00 aBapusAX Ha COOPYKECHHUSAX U
CeTSIX CHUCTEM BOJOOTBEJCHHUS MECTHBIE OpPIraHbl MO PEryIupoBa-
HUIO MCIIOJIb30BaHMS U OXpaHe BOJ, a Ha BOAOMPOBOIHBIX CETIX —
noJipaszzaeneHus ['ocy1apcTBEeHHON MPOTUBOIOKAPHOM CITYKOBI.

B xommereHnuio aucnerdepa TakkKe BXOAMT ONEPAaTHBHOE
pelieHne BOIPOCOB W JIEHCTBUH, CBSI3aHHBIX C OOECTICUCHUEM
HAJISKHOCTH, OecriepeOOMHOCTH W 3KOHOMHUYHOCTH pPabOTBhI OT-
JIeNTbHBIX COOPYKEHUH MM BCEH CHCTEMBI, TPeOyIOIUX KOOpANHA-
IIUM CO CTOPOHBI JUCTIETYEPA.

Ha aucnetuepckom myHKTe HEOOXOAMMO UMETh ONEPATUBHbBIE
MaTepHalbl B 00beMe, COOTBETCTBYIOIIEM I'PAaHUIIAM OTBETCTBEHHO-
CTH KOHKpeTHoro nucnerdepckoro mynkra (LT, MIT u T.11.):

a) OIepaTUBHBIE CXEMBI OCHOBHBIX KOMMYHHKAIMH, COOPY-
KEHUH M CPEJACTB PErylupoBaHMSA, YHPABICHHE KOTOPBIMH OCY-
HIECTBIISICT AUCTIETYED;

0) muanmersl B macmTabe 1:2000, kaxkabli U3 KOTOPBIX
OXBaThIBaeT TEPPUTOPHUIO 00BEKTa yrpaBieHus ruiomaaso 1000 -
1000 M co BcemMM MMOA3EMHBIMU KOMMYHHUKALUSAMH U COOPYKEHUS-
MU, UIMEIONIMMHCS B HaType. Ha rianmerax 10KHBI OBITH yKa3a-
HBI HOMEpa KOJIOIEB (KaMep), yCTAaHOBJICHHOE B HUX 000OpymoBa-
HHE U KOHTPOJIbHO-U3MEPUTEIIbHAS arnapaTypa;

B) CXE€Mbl KOMMYHHUKAIIMHA U XapaKTEPUCTUKU 000pYI0BaHUS;

T') rpaUKH U PeXUMHBIE KapThl COOPYKEHUM 1 000pYI0BaHNS;

J1) TUTaHbl TEKYILIETO ¥ KaUTAIbHOIO PEMOHTOB COOPY>KEHHIA;
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€) TIOJNHBI KOMIUIEKT JEHCTBYIOUIMX AKCIUTyaTallMOHHBIX
PYKOBOJCTB, BKJIrouasi Hactosimme [I1TD, mpaBuiaa TeXHUKH Oe3-
OMACHOCTH M WHCTPYKIIMIO B3aMMOJEHCTBHS CITYKOBI CETei BOJIO-
CHa0XXEHUSI C OpraHaMH TOXKapHOH OXpaHbl, a JJIsi OTEePaTUBHOTO
nepcoHasa 00bEKTOB (HACOCHBIX CTAHIMUA W T.I.), OOCITY)KUBAIO-
MAX DJEKTPOYCTAHOBOK — JCWCTBYIOUIME TMpaBHja TEeXHHUYEC-
KOM JKCIUTyaTallud W TpaBWJIa TEXHUKH OE30MaCHOCTH AIIEKTPO-
YCTaHOBOK;

) CITUCOK CIY)KEOHBIX U JOMAIIHUX TeJIe(POHOB PYKOBOIS-
HIEr0 NepcoHalla MPOU3BOJCTBEHHOIO MPEANPHUATHS BOAOCHAOXKE-
HUSI M KaHAJTM3AIMH U UX aJIpeca;

3) CIIMCOK W TeJIe(POHBI Pa3IMIHBIX CIYXKO Topoaa — dHEpro-
cHaOarole opraHu3amuy, roprasa, MoXapHOH OXpaHbl, OPraHOB
MuHHCTEPCTBA MO YPE3BBIYANHBIM CUTyallusiM, opraHoB ['ocymap-
CTBEHHOI'O CaHUTAPHO-3MUIEMUOIIOTMYECKOTO HAJI30pa, OPraHoB
yIIpaBJICHUSI UCTIOIB30BAHUEM U OXPAHON BOJHBIX PECYPCOB.

[Ipu ocHaIIEHWW AUCHETYEPCKOTO ITYHKTa KOMIBIOTEPHOMN
TEXHUKOW yKa3aHHBIC ONEPATUBHBIC MaTepUAIIbl CIIEAYET MepeBe-
CTH Ha JTUCKEThI U 3aHECTU B IMTaMATh KOMITBIOTEpA.

HauGonbiiee BHUMaHUE IPU PACCMOTPEHUH CXEMBbI TUCTIET-
Yepu3aly CJleIyeT yAeNUTh BO3MOXKHOCTH CO3JaHHMS aBTOMATHU-
3UpOBaHHBIX cucTeM yrpasieHus (ACY), KoTopsie TOMKHBI OXBa-
TBIBATh BCE€ IMOJPA3/CICHUS U BHIBI NEATCIBLHOCTH MPEANPHSATHUS.
BHenpeHne Takux CHUCTEM JOJDKHO MPOMCXOAMTH IMOITAIHO C Iie-
JBEO SKOHOMUU CPEJICTB U ONPEACICHHS «Y3KHX» MECT BHEJPEHHO-
r0 paHee NMPOJYKTa C BHECEHHEM H3MEHEHUH B IIOCIIEAYIOIIHE.
PaznoBugHocTeio ACY siBisieTcsl aBTOMaTu4ecKasi CUCTEMa yIpaB-
nenusi texHomornmueckumu nporeccamu (ACY TII), npennazna-
YeHHAs JUIsl TMOBBIMICHUST YPPEKTHBHOCTU YINPABICHHUS OCHOBHOU
JeSITeTbHOCTBI0. DTa 3ajjaua pelaeTcsi MyTeM ONepaTHBHOTO KOH-
TPOJISE TEXHOJOTHYECKUX PEXHUMOB IOJABEMA BOJBI, €€ 00paboTKH,
NOJlauu M PACHpENeNCHUs WM BOJOOTBEJICHHUS U ONTUMAIBHOTO
YIpaBJIEHUS] TUMHU TIPOIECCAMU C HCTIOJIIb30BAaHHEM CPEJICTB BBI-
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YUCJIUTENbHON TEXHUKHU. KaXKIbplil TEXHOJIOTMYECKUI LUKI MPOU3-
BOJICTBA UMEET CIeAyIone QyHKIUH:

— ungopmayuorHo-8bIuUCIUMENbHble: COOp W TepBUYHAS
o0OpaboTka mH(pOpMAIMK; KOHTPOIL pabOTh 000pyIOBAaHUS; KOH-
TPOJIb 32 COCTOSTHHMEM TEXHOJOTHYECKUX PEKUMOB, BKIIOYAIOIIHHA
KOHTPOJIb OTKJIOHEHHs MapaMeTpOB, TUATHOCTHKY HapyIICHHN
TEXHOJIOTHYECKUX PEKUMOB; BbIIada PEKOMEHJALUI 10 UCIIPaB-
JICHUIO TOTO WU MHOTO HAPYIICHHUS;

— ynpasaanowue: PeryiupoBaHUe OTICIbHBIX TEXHOJOTHYe-
CKUX TEPEMEHHBIX; JUCTAHIIMOHHOE YIMPaBJICHHE OCHOBHBIMH ar-
peratamMu; NMPOTHO3UPOBAHME XOJa TEXHOJIOTHYECKOTO MpOIecca;
¢dopMupoBaHUe U BbIJJaUa PEKOMEHIAIMNA 110 ONTHMAaJIbHOMY BeJie-
HHIO TEXHOJIOTHYECKOTO MpPOIIecca;

— KOHmMpOb 060py008anus: pacdeT BpeMEHHU MPOCTOS 000-
pyIlOBaHUS 32 CMEHY, CYTKH U T.J.; pacdeT BpeMeHH paboTsl 000-
pyIOBaHHUA [0 MNPOPHIAKTUYECKOT0 PpPEMOHTa; (HOPMUPOBAHUE
cBOJIHOM MH(popManmu o paboTe 060PYAOBAHUS.

2.5. 101KHOCTHBIC HHCTPYKIIUH

OKcIuTyaTalusi BCEX COOPYXKEHHH U 000pyIOBaHUS OCY-
IIECTBIIIETCS. B COOTBETCTBUH C JIOJDKHOCTHBIMHU M SKCIUTyaTal-
OHHBIMU MHCTPYKIMSIMH, pa3pabaThIBAEMBIMH MTPOU3BOICTBEHHBIM
NpEANPHUSITAEM WIH €T0 TojApa3iAeicHusIMH (ciryk0aMu) Ha OCHOBE
HACTOSIIIUX TPaBWI, JPYTHX WHCTPYKTUBHBIX JOKYMEHTOB, WH-
CTPYKIIUH 3aBOJIOB-U3TOTOBUTEIICH C yYETOM MECTHBIX YCIOBUH.

WHCTpYKIIMU TOJDKHBL OBITH TMOJMUCAHBI PYKOBOJUTEIIEM
(TexHosorom) mnonapaszaeneHuil (ciayx0), YTBEpKICHbI aIMHHHU-
CTpamnyel NpeAnpHusITHs M BBLAAHBI MIOJ] PACHHCKY JIUIAM, IJIs KO-
TOPBIX 3HAHUE JAHHBIX MHCTPYKIMH M cada MPOBEPOYHBIX HCIIBI-
TaHWN TI0 HUM 0053aTEeIbHBI.

B MHCTPYKIUAX TOIKHBI OBITh YETKOE OTIPE/ICIICHBI:

a) TIpaBa, 0053aHHOCTH M OTBETCTBEHHOCTh OOCITYKHUBAIOIIIE-
r'0 TIEPCOHAA;

0) MOCJIeIOBATEIHLHOCT OIEpAIMid MO TYCKY, OCTAaHOBKE M
HPOMU3BO/ICTBY TEXHOJIOTHIECKHUX MPOIECCOB;
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B) TOPSI0K OOCITYKUBAaHUSL COOPYXKEHHS U 000pYIOBaHUS B
SKCIUTYaTallAOHHOM PEXHUME, a TakKe MPU BO3MOXKHBIX Hapylle-
HUSIX HOpMaJIbHON paboThI.

I) MOPSAJOK TEXHOJOTHYECKOro KOHTPOJIs paboThl COOpY-
JKCHUH;

1) TIOPSAZIOK M CPOKH IPOBEACHUSI OCMOTPOB, PEBU3UH U pe-
MOHTOB COOpYXEHUH 1 000pyI0BaHUS;

€) Mepbl MO MpeaynpexICHUI0 aBapui, a TakkKe NEHCTBUS
MepCOHAJIa IPU UX BOZHUKHOBEHUH U JIMKBUAALNY;

) mepsl 110 Th;

3) MepcoHajbHasi OTBETCTBEHHOCTh 3a BBIMOJHEHUE OIepa-
Ui, IPELYCMOTPEHHBIX JOKHOCTHBIMUA MHCTPYKIMSIMH, @ TaKkKe
MHCTPYKIHUSAMH 110 00CITY’>KHUBAaHHUIO U PEMOHTY 000py10BaHUSI.

2.6. Texnnuyeckasi IOKyMeHTAIUS

ObecnieueHre HOPMAJILHOTO MpoIecca IKCIUTyaTaluu Tpedy-
€T HaJIM4Yusl TeXHUYECKOH MH(OPMALMU TI0 CETSIM U COOPYKEHUSIM
KaK B MCXOJHOM BHJE (TIOCJIE€ CTPOUTENILCTBA), TaK U MOCIE BbI-
MOJTHEHHUS] pEMOHTHBIX paboT. Hakomnenue u cuctemMaTu3amnys Ta-
KO MH(pOpMaIMU BXOAWUT B 33Jady apxHBa SKCIUTyaTHPYIOIIEH
OpraHuM3alnyy. B apXuB mocTymnaer TeXHHYECKas, dKCIUTyaTallMuOH-
Has ¥ WCIIOJIHUTENIbHAs JOKYMEHTAlMs, a TaKKe MaTephalibl MH-
BEHTapu3aluu 1 nacnopruzanuu. Ocoboe BHUMAaHUE CIIEAYeT yie-
JSATh KOMIUIEKTHOCTH MOCTYMAIOMIMX MAaTEPHAJIOB U UX aKTyallu3a-
UM, T. €. HE0OOXOMMO TPeOOBaTh OT MPOU3BOICTBEHHBIX U TEXHU-
YECKHX CIYXO Tpennpuardsi ¥ TOApa3eNeHHH CBOEBPEMEHHO
BHOCHUTH B JIOKYMEHTALIMIO HCIPABIICHUS, OTPa)Karollue IpPOU3Be-
JICHHBIE B ITPOLIECCE IKCIUTyaTallMd U3MEHEHHs] KOHCTPYKIUH, cXe-
MBI, YCJIOBUH IKCIUTyaTallil COOPYXEHUH, 000pYyJOBaHUS, KOMMY-
HUKAlUH U CPEACTB KOHTPOJISL U aBTOMATU3ALUH, JIEKTPOMOHTAXK-
HbI€ M MPUHIUNHAIBHBIE CXEMBI 3JIEKTpoobopynoBanus. M3mene-
HUS CJelyeT BHOCHUTh HEMEJUIEHHO Tocje Oo(GOpMIIEHUS aKTOB O
NpUEMKE U MyCKe B IKCILUTYyaTaIHIO COOPYKEHHH M 000PYZOBaHHUS,
MOJIBEPTIINXCS N3MEHEHUSIM.
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Bcro nokymeHTanuio (CXeMbl 1 YEPTEXKHU) U BHECEHHBIE B HEE
U3MEHEHUsI He00X0AMMO O(OPMIISITh B COOTBETCTBUU C JIEHCTBY-
IOLIeHl MHCTPYKUMEH MO COCTaBICHHIO, 0(OPMIICHUIO U XPAaHEHHIO
YepTEkKEN.

TexHuueckas M 3KCIUTyaTallMOHHAs JTOKyMEHTALUs COOpYyKe-
HUH U yCTAaHOBOK, COZAEP KAINX TOKCHYHbIE M (MJIM) B3pPBIBOIIOXKA-
pOOMACHBIE BEIIECTBA, MOPAJOK €€ N3MEHEHNSI U BHECEHUS U3MEHE-
HUI B TEXHOJIOTHIO, anmnapaTypHoe o(opMIIeHHE, CUCTEMBI YIIPaB-
JICHUs1, CBSI3M U OMOBEIICHUS, CUCTEMbI 3alllUThI JOJKHBI COOTBET-
ctBoBaTh TpeOoBanusM IIpaBun (IlpaBmia Ge3zomacHOCTH MPOU3-
BOJICTB XJIOpa U XJiopcoaepkanux cpeacts: [Ipukas Poctexnanzopa
or 20.11.2013 r. Ne 554, CanlluH 2.1.5980-00.2.1.5 Bonoorsene-
HHE HACEJICHHBIX MECT, CAHUTapHasi OXpaHa BOJAHBIX 0OBEKTOB. I 'u-
THEeHHYeCKre TpeOOBaHMs M OXpaHa MOBEPXHOCTHHIX BoJ. CaHuTap-
HbIE MPaBUJIa U HOPMBI» U T. ]1.).

[oapaznenennss u cayxObl opranumzauun BKX  momxHb
OBITH OOecTeyeHbl KOMUSAMU JTOKYMEHTOB, HEOOXOIUMBIX Ui TO-
BCEJTHEBHOTO TMOJB30BaHUS MPH SKCIUTyaTallMM HAXOJISALIMXCSA B
BEJICHUH JTUX CIYXO COOpYXeHHH, 000pynoBaHMs, KOMMYHHKa-
LU ¥ CPENICTB KOHTPOJIA M aBTOMATU3aLUH.

[TocTostHHOMY XpaHeHuto B apxuBe opranuzanuu BKX monu-
JeXKaT:

1. ITonHbIe KOMIUIEKTHI YTBEPKACHHBIX TEXHHYECKUX MPOEK-
TOB Ha CTPOUTENHCTBO (PEKOHCTPYKIHUIO) CUCTEM BOJOCHAOKEHUS
U KaHAJIM3AlMK CO BCEMU MPUIIOKEHUSIMHU.

2. PaGoune 4epTeku M MCHOIHUTENIbHAS JOKYMEHTAIHs Ha
CTPOUTENLCTBO (PEKOHCTPYKITUIO) 3/IaHUH, COOPYKECHHI, 000PYI0-
BaHUs, KOMMYHUKALUI U JIp.

3. OnepaTuBHBIE CXEMBI CUCTEM BOJOCHA0KEHUS U KaHaJH-
3alMM HACEJIEHHOT'O MyHKTa B LIEJIOM MU €ro 000COOJEeHHBIX paii-
OHOB C yKa3aHUEM pACIIOJIOKEHHUSI BCEX COOPYKEHUH, OCHOBHBIX
KOMMYHUKAIIUH, CPEACTB PEryJIUpPOBaHMs, aBTOMAaTU3aLUU U JIUC-
netdepu3aru B macmTade 1:2000-1:5000. Ha cxeme momkHa
OBITh HAHECEHA CEeTKa C yKa3aHHEeM HOMEpOB IIJIAHIIETOB.
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4. IInanmetsl B Macmrade 1:2000, BBIIOIHEHHBIC HA Ie0e-
3MuecKoil moocHOBe pasmepoM 500x500 mm (1 km?). Ha masme-
TaX JIOJKHBI OBITh HAHECEHBI BCE MMEIOIINECs B HATYpE CTPOCHHUS,
NOJI3€MHBIE KOMMYHUKAIIUH U COOPY)KEeHUs B HUX. [Ipn HaHeceHnn
KOMMYHHMKAIIUH CHCTEM BOJIOCHAOXKEHHS M KaHATU3AaIMU JIOJKHBI
OBITH YKa3aHbl JUAMETp, JJIMHA, MaTepHuai U roJ] IOCTPOUKU TPy-
OOIPOBOIOB; MOJHOE 00OPYIOBaHHE U HOMEpPA KOJOIIEB (Kamep)
C OTMETKaMM 3€MJIM, TPYObl WM JIOTKA; MOKapHbIE TUIPAHTHI —
aBapHifHbIe BBIMYCKH;,; A0OHEHTCKUE MPUCOCTUHEHHUS U UX PEru-
CTpaIiOHHbIE HOMEpA.

5. AKTBI IPHEMKH COOPYKCHUH, KOMMYHHKAIA  000py/I10-
BaHMS B HKCIUTYaTaIMIO C IPHIIOKEHHEM CIIEAYIOMINX TOKYMEHTOB!

a) aKTOB Ha CKpPBIThIE PAOOTHI 1O YCTPOWCTBY OCHOBAHHIA,
(GbyHIaMEHTOB, YIIOPOB, YIUIOTHEHUH IPYHTOB, U30JIALIUU U JIp.;

0) ceptuuKaToB M MACIOPTOB Ha TpyObl, 00OpyIOBaHUE,
KOHCTPYKIIHH;

B) BEJIOMOCTH HWCITBITAaHUH OETOHHBIX KyOMKOB Ha TIPOU-
HOCTb, €CJIM IPUMEHSIJICS] TOBAPHBIN OETOH;

I') aKTOB CAHUTapHON 0O0paOOTKHM MarucTpalieil U COopyKe-
HUH;

J1) CBapOYHOM JICHTOUKH C YKa3aHHeM (paMWJIUK CBapIIMKa U
HOMeEpa ero y10CTOBEPEHHUS;

€) aKTOB TMIPABIMYECKUX UCIBITAHUN KOMMYHHKAIMI U co-
OpYXXEHUH Ha MPOYHOCTh ¥ TEPMETUYHOCTD;

’K) aKTOB MCTIBITAHUH MOYKapHBIX THAPAHTOB HA UCIPABHOCTh
¥ BOZ0OTAYy;

3) akTOB Ha 3(h(PeKT neiicTBHSI BHITYCKOB U BAaHTY30B;

1) UCTIOJHUTEIbHBIX YepPTEeKEH, COTJIaCOBaHHBIX C OpraHHU3a-
USIMU, SKCIUTYaTHPYIOIIUMU WH)XEHEPHble KOMMYHHKAIUH, TOJ-
pas3eNieHusIMU TOCYJapCTBEHHOM MOXKApHOU CIyX OBl U APYTUMU
3aMHTEPECOBAHHBIMH OPTaHU3AIMSIMU;

K) BEIOMOCTEH OTCTYIUICHHUH, COTJIACOBAaHHBIX C MPOEKTHOM
opranm3anmeid, oprannzanueii BKX, 3akasunkom, Poctmorpebna-
J30pOM U IPYTHMHU 3aWHTEPECOBAaHHBIMU OPTaHU3ALUAMU;
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J7) BEAOMOCTEH HETO/ICTIOK M CPOKOB MX YCTPAHCHHUS;

M) TapaHTUHHBIX MACMIOPTOB CTPOUTEIHHON OpraHu3alli Ha
ClaBaeMblii OOBEKT C yKa3aHHEM CpPOKAa OTBETCTBEHHOCTH CTPOH-
TEJILHOW OpPTaHU3allUH 32 CKPBIThIC NEPEKThI, KOTOPBIE MOTYT 00-
HApY>XUTHCS TPU SKCILTyaTallny;

H) JKypHaJIa Mpor3BOJICTBA padoT.

6. AKTBI OTBOJIa Y4aCTKOB TI0J] COOPYKCHHS BOIOCHAO0KCHHUS
Y KaHaJIM3alluu.

7. IlonHBIA KOMIUIEKT MAclOpTOB M WHCTPYKIHUI 3aBOJOB-
W3rOTOBUTENICH Ha OJKCIUTyaTHpyeMoe OOOpYAOBaHHE, arperarsl,
MEXaHU3Mbl, KOHTPOJIbHO-M3MEPUTEIBHYIO almnapaTypy IOJKEeH
XPaHHUTHCS B CIIyk0e, OCYIIECTBISIONEH MPOPUIAKTHKY U PEMOHT.

8. IomHBI KOMIUIEKT TEXHHUYECKHX TAcCIOpPTOB (KapT) Ha
COOpYyKeHHs, 000pyJOBaHHE, KOMMYHHUKAINH, arperaTsl, MOAbeM-
HO-TPAHCIIOPTHOE 000PYIOBaHKE U JP.

[Macnopr (kapTa) u3AeIus JOKEH CONCPIKATh:

a) HAMMEHOBAHKE 3aBOA-U3TOTOBUTENS U TOJl U3TOTOBIICHHS
U3JICTus;

0) 3aBOJICKOW ¥ MHBEHTAPU3AIIMOHHBIN (MECTHBIN) HOMED;

B) IoJ] Ha4yajia SKCIUTyaTaIiH;

T) Tpynimy U mudp Mo HOMEHKIAType OCHOBHBIX (DOH/IOB;

1) TEXHUYECKYIO XapaKTePUCTUKY, COCTABJICHHYIO Ha OCHOBE
JTAHHBIX 3aBOJIa-U3TOTOBUTEIIS;

€) aKT 3aBOJICKUX UCTIBITAHUI,

) JJaHHBIE YKCIUTyaTaIIMOHHBIX UCIIBITAHUIA,

3) aKTHl U JIaHHBIC PEBU3HH M PEMOHTA, a TAK)KE IMPOTOKOIBI
MPOBOJMBILIUXCS BO BpeMsI PEMOHTA HCTIBITaHUI;

M) aKThl MMEBIIMX MECTO aBapHii M MaTepuaibl aHaIH3a
NPUYHH, BEI3BABIINX aBapHIO;

K) JTAaHHBIE TEXHUYECKOW CTATUCTHKUA O BPEMEHH Pa0OTHI H
HarpysKke arperara;

J) MOHTa)KHBIE CXEMBI 000PY/I0BaHHUS;

M) MOHTQ)KHBIE CXEMbl aBTOMATH3aIlNN pabOThI arperara;

H) IepeUeHb 3allaCHBIX YacTei;
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0) OCHOBHBIEC PEryJIMPOBOYHBIC pa3Mepbl M BEJIMYUHBI IS
pa30opKu 1 cOOpKH;

1) 0aJIaHCOBYIO CTOMMOCTb.

9. N'ojioBBIE TEXHUYECKHE OTYETHI MO IKCIUTyaTallMd CUCTEM
BOJIOCHAOKEHHSI ¥ KaHAIM3AIUH B 1I€JIOM M OT/AEIBHBIX COOpYKe-
HUH.

10. HopmaTuBHBIE U KOHCTPYKTHBHBIE JOKYMEHTHI, peria-
MeHTHpyomue [lpaBuna MpoeKTUPOBAaHUSA, CTPOUTEIHCTBA U IKC-
TUTyaTallMd CUCTEM U COOPY>KEHUI BOJOCHA0KEHUS U BOJOOTBEIE-
HUSL.

Hpumeuanun. 1. PerucrtpauroHHass HyMmepauusi KOJIOALEB
(xamep), aOOHEHTCKUX MPUCOEIMHEHUH, BBITYCKOB U JIPYTUX CO-
OpYXXEHUH JOJDKHA OBITh MAGHTHYHA JUISI BCEH BBINIETIEPEUUCIICH-
HOM JOKYMEHTAIUU.

2. OnepaTHBHBIE CXEMbI CHCTEM BOJOCHAOKEHUS M KaHAJIU-
3allMM ¥ IUIAHIIETHI 11eJeCO00pa3HO BHECTH B COOTBETCTBYIOIIUI
0aHK JaHHBIX KOMIIbIOTEpA, CHA0KEHHBII CelUaIbHON 3alUTOH,
U XpaHHUTb Ha JUCKETaXx.
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3. 3KCIUIYATAIIUA BOJO3ABOPOB
ITOBEPXHOCTHBIX BO/I

Hanexxnoe cHaGxeHHE BOMIOW M3 MOBEPXHOCTHBIX MCTOYHH-
KOB TIPEATIONATaeT PsA MEPONPUATHIA: IPOBEICHUE HAOIIOICHUS 32
YPOBHSMH BOJIbI B HCTOYHUKE 32 MHOTHE T'OJIbl, KOJIEOAHUEM 3TOTO
YPOBHS IO TEPUOJAM ToJla, IPOXOXKIECHUEM IaBOJKOB, JIEI0CTA-
BOM, JIEZIOXOJIOM, IITYTOJIEIOBOW 0OCTaHOBKOM, H3MEHEHHEM Oepe-
rOB, HAHOCAMH, (PU3UKO-XUMHUYECKUMH, OaKTEPHOIOTHUIECKUMU U
OMOJIOTUYECKUMHU TTOKA3aTEeNIMHU KauecTBa BOIBI.

[Tpu mpreMKe BO103a00PHBIX COOPYKESHHIA MTPOBEPSAETCS:

1. Hannuue paspenieHus Ha crielualbHOE BOJONOIB30BAHUE.

2. OmnpeneneHne TpaHUI] TIEPBOTO TMOSCA 30HBI CAHUTAPHOU
OXpaHbl.

[lepen myckoM B 3KCIUTyaTalMi0 HEOOXOIUMO:

1. O0GcnenoBanue U CBEpKa UCTIOTHUTEIHLHON IOKYMEHTAIIUU
C IPOEKTHBIMU PELICHUSIMH.

2. 3amepbl BBICOTHOTO PACIOJIOKEHUS MPHEMHBIX OTBEp-
CTUA, 3HAYEHUN BXOJIHBIX CKOPOCTEH.

3. IIpoBepka JOCTYIMHOCTH K 3alOPHOM apmarype U MOAbEM-
HBIM MeXaHU3MaM, MPaBIJILHOCTH MOHTaKa BCACHIBAIOIIUX JIMHUM.

4. PaGoTa MobeMHbIX MEXaHU3MOB TI0 MOJBEMY PELIETOK U
CETOK, MPOMBIBOYHBIX YCTPOMCTB CETOK, 00OTPEBAIOIIUX YCTPOUCTB
JUISL CETOK M IIPOMBIBOUYHBIX YCTPOMCTB CAMOTEYHBIX JIMHHM.

5. ITpoBepka BO3MOKHOCTH OYHCTKH PEUIETOK B Pa3IMYHBIX
YCIIOBUSIX COCTOSIHUSL BOJIOMCTOYHHUKA.

Jns uckimoyeHnss o0pa3oBaHMsS BOPOHOK HAa IMOBEPXHOCTH
BOJIBI BO BCACBIBAMOIIEH KaMepe KOJIOAIA HEOOXOAMMO COOJIIOIaTh
OIpPEAEIEHHOE COOTHOLIEHUE MEX]Yy PacxoiOM BOBI, pa3MepaMu
KaMepbl KOJIO/IA U JMaMeTPOM BCACHIBAIOIIETO TPYOOIIpoBOIa:

W 5 30435,
0

rae Wy — 00beM BOIBI B KOJIOIIIE, M3; O — pacxoJi OTKa4YMBaeMOi
BOJIBL, M/C.

YBenuueHue IMojadd BOJBI Yepe3 CaMOTEYHbIE JUHHH Oe3
W3MEHEHUS TUAMETPOB TOCIEIHUX W pa3MepoB KosoAna (Tpu co-
XpaHEHUHW YPOBHEH BOJBI B HEM) MOXKET OBITh JOCTUTHYTO T€pMe-
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TU3alued OeperoBbIX KOJOJILEB M CO3/JaHHEM B HHUX BaKyyMa.
B 5TOM clTydae pacXoj1 BOJI (M /C) MOXHO OIIPE/IENHTE 110 GopMyIIe

rae F — miomas Tpybomnpososa, M; Ah — nepenajn B YPOBHSX BO-
JIbl B BOJIOGME M B NMPUTOYHON YaCTH KOJIOJIA TIPU OTCYT-
CTBHM Bakyyma, M BOJ. CT.; hg,, — BEIMYMHA BaKyyMma,
M BOJL. CT.; Ceyem — KOI(HUITMEHT COTIPOTHUBIICHUS CHCTEMBI,

M
é/cucm = As
d+EC,

[Ipu HeobxonumMocTu 3a0opa BOJBI U3 BOJOEMA C MOHMKEH-
HOM M yCTOWYMBON TeMIIEpaTypou, HaJ BOJONPHEMHBIM OIrOJIOB-
KOM JIeJIal0T CheMHbIEe (BPEMEHHbIE) WM MOCTOSHHbIC HAIUIABHbBIE
YCTPOMCTBA.

Tlpu sxcnayamayuu cugonnwvix 60003a60pos HEOOXOTUMO CO-
OJII01aTh TepMETH3alIMI0 TPYOOIIPOBOIOB M apMaTypbl, aBTOMaTH3a-
LU0 yJaJICHHUs BO3/lyXa U3 CU(POHHBIX JIMHUM, UCKIIOYEHHE UX BUO-
palu, CBI3aHHOM C MOSIBIICHHUEM KaBUTALMKM B HUCXOJSIIUX y4acT-
Kax TPYOONpPOBOJOB MPH HAPYIIEHHH CIUIONIHOCTH TOTOKA B HEM.
Mepsr 00prOBI C KaBUTAIMEH — MOIOOP COOTBETCTBYIOIIETO JIHa-
MeTpa HUCXOJALIETO y4acTKa IPU YCTAHOBKE Ha HEM MECTHOIO CO-
NPOTHUBIICHUS (33]JBHKKA, INTATUBBHI U T.II).

s 3awumol 6000onpuemMublx YCmpoucme om uiyeu TpuMe-
HAIOT OTPAKICHUS KaMEpHOTO THIA WM IIITYHTOBBIE HIYTOOTOOM-
HBIE 3allaHM, JBIpUaThIC WIN IIeJeBble KopoOa, KaMEHHYI0 HaOpoc-
Ky, KOBIIU-IIYTOOTCTOMHUKH U T.II.

OuucTka KoBIIa OT Uia — He pexke 1 paza B 2-3 roxa. [lpu
penkux yuctkax (1 pa3 B 5—7 5eT) KOBIIM 3apacTaioT BOJOPOCII-
MU, TpaBaMH, KyCTapHUKOM.

3.1. bops0a ¢ 1b1000pa3oBaHNEM HA pelIeTKAX

[TogBogHOE J1B000pa30BaHME HAYMHAETCS MPU IEepeoxiia-
xaennn Boasl 10 —0,03°C. Jlns mpeaynpexaeHns IbI006pa3osa-
HUSI HY’KHO TOBBICHTB TEMIIEPATYpy CTepsKHei penrerok 10 +0.01°,
YTOOBI YACTHUIIBI JIbJA HE TPHIIUIAIN K METATHYECKUM CTEPIKHSM.
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Mepsl  0OpbOBI ¢ JBJO00pa3OBaHUEM — MeEXaHUYECKas
OUHMCTKA PELIETOK U 00OTPEB.

Mexanuueckasi OUMCTKa MPOU3BOAMTCS CKpeOkamu, Oarpamu,
00paTHON MPOMBIBKOM caMOTeUHbIX JTUHUH (B TeueHue 10—20 MunyT
yepe3 Kaxaple 2—4 dvaca). OToT MeToJ dpdexTuBeH mpu 3adope
BOJIbI U3 BOJIOMCTOYHHMKOB, B KOTOPBIX OOpa3oBaHUE JibJia MPOUC-
XOJUT B HEOOJBIINX KOJIMYECTBAX U HA KOPOTKUU CPOK.

[Ipu uHTEeHCUBHOM 00pa30BaHUH JIb/1a IPUMEHSETCS 000TrpeB
pEelIeTOK mapom, ropsueii Bojoit uiam 3nekrporokom. [lapoodorpes
WK 000rpeB ropsiuei BOJOH OCYILECTBISIOT MPOIYCKOM Mapa u
BOJIbI Yepe3 TpyOuaTyro CUCTEMY PEIIeTKU MO0 MyTeM OTBOJA Ia-
pa WIN BOJBI M pacIpeAEIeHHs] UX MEPE PEIIETKOM.

Pacxon rerna (xIx):

W=W,+W,,
riae W, — moTepu Teria B BOAOIOIBOISIINX TpyOompoBoaax; W, —
pacxo TeIuia Ha HarpeB BOJBI.

Pacxon Teria s MOABOMHOW W HAJABOJHOW YacTH TpyOo-
IPOBOJIA OTIPEAETSIETCSI CAMOCTOSITEIBHO 110 (hopmyre

Wi=K(ti—-t) L,
rie K — xoadpdumment temnootmayn Ha | M TpyOompoBona,
KIk/M-u-°C; t; — TemmepaTypa mapa win Boasl °C;
t, — pacueTHass TemmepaTypa HapyxHoro Bo3ayxa °C;
L — nmuHa TpyOompoBoa, M.

Jlns M301MpOBaHHBIX TPYyO, YJIOKEHHBIX Ha IMOBEPXHOCTh

3eMJIH,

Ko mady

1.15-d,, -1g s +A,
d

e Ay; — K03 PHUIMEHT TerIonpoBOAHOCTH M30JsImn (acOecTa),
Kmk/Ma-°C, Ay, = 0,75; dy; — auameTp TpybomnpoBoja ¢
m3oIsIMei, M; d — Hapy KHBIH TUaMeTp TpyOOIpoBo/Ia, M;
o — ko3 urment Terurooraaud, o = 147 xJx/m-4-°C.

[Ipunumas d,,/d = 2, umeem K= 4,19-5,0 xJIx/m-9-°C.

Jlns HeM30IUPOBAHHBIX TPYO, YJIOXKEHHBIX Ha MOBEPXHOCTh
3emin, K= 460 k/x/m-u. °C, a mox Bogoit K= 12570 xIx/Mm-u. °C.
Pacxon Terna Ha HarpeB Boabl (kJx/4):
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W,=4190 Q (t; - t2),
rae Q — pacxoa BOAbBI M/a; ty — pacdeTHasi TeMIiepaTypa mepe-
oxJiaxaeHHou Bouel: t, = — 0,03 °C; t; — Temmeparypa,
JI0 KOTOpOH HEOOXOAMMO JIOBECTH MOCTYMAIONTYIO BOY:
t,>0,01°C.
Pacxon mapa (kr/4) mo macce omnpeaenseM 1mo GopMmysie

W
9=—">
l

rJie | — MOJHOE TeIUIOCOoAep KaHue mapa, KJX/Kr; OpueHTUPOBOYHO
pacxox mapa Ha | M® mocTymaromeil BOAbI COCTaBIAET
0,15 kr.

Pacuer snekTpudeckoro o0orpeBa pPEHIETOK CBOAMTCS K
OTIpEIeICHUIO TOTPEOHOTO KOJIMYECTBA TEIUIA, HAMPSDKEHHS, BEITHU-
YHHBI TOKA, MOITHOCTH U CEYCHUS KabeJs.

HacoBoli pacxon Temia

W4= Q44190 At,
riae Q. — gacoBoif pacxon Bonbl, M/4; At = 0,04 °C.
MortHOCTB (KBT), ITOABOMMAS K peIIeTKaM
N=W/3600.
Conpotuiienune pemieTku (O,,):

R=cr-—,

IZie ¢ — yAeIbHOE CONMPOTUBIICHUE CTAIM NPU HYJEBON TeMIepary-
pe Bombl, ¢ = 0.1; r — KO3 HUITUESHT yBEITMUCHUS OMHUYE-
CKOTO CONPOTHBIICHUSI pemieTku (1mo Ajpbdepry), mpu
NEPEeMEHHOM TOKe r = 8; L — ayimHa cTep:KHs pelieTKH,
M; F— nonepeunoe ceueHne CTepiHs, MM
HeoOxonumelii Tok J (A) ¢ yuyeToM majeHus HaNpsDKEHUs,
paBHoro 10%, B nmutaromeM pemeTky kadene, J/V+ 0.1 V/R.
Ceuenne noABOAIIETO KaOemst
F=2LN100/V*K,
rae L — nnuHa kabens, m; N — momHoCTh ,BT, V — Hanpsbkenue, B;
p — nmageHue HanpsbkeHus, %; K — nmpoBoauMocts menu,
paBHas 57. HanpsbkeHne peKoOMeHIyeTcsl IPUHUMATh PaB-
HbIM 50-120 B.
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Ha X03sHCTBEHHO-TUTHEBBIX BOJOMPOBOJAX MEPUOTUUECKU
CJIeIyeT MPOBOIUTH JE3UH(EKINIO BOJIONPHEMHOW U BOI03a00p-
HOM YaCTH CAMOTEYHBIX BCACBIBAIOLINX TPYO.

CriocoObl OYMCTKHU PEIIETOK: MOJbEM M3 BOABI, TPAOISIMH, C
MIOMOIIIBIO BOJIONA30B.

Oca1oK U3 KOJIOALIEB U APYTUE CKOTUICHUS! YIATISIOT BOJIOJIA3BL.

DJeBaTopsl BCIEACTBUE MEPUOJUUECKON pabOThl CKOPO TO-
pakaroTCsi KOppo3ueH u 4epe3 2—3 ro/ia BBIXOAAT U3 CTPOSI.

CriocoObl MPOMBIBKH CaMOTEUHBIX TPYO: MpU JUAMETpE 10
800 MM — 0OpaTHBIM TOKOM OT Hacoca; CKOPOCTb 0OPaTHOTO TOKa
JIOJDKHA TIPEBBIATh B 4—5 pa3 CKOPOCTh NPU HOPMAJIBHOW paboTe
U ObITh HEe MeHee 2—2,5 M/c. M0XHO IPOMBIBATh CAMOTEYHBIE TPY-
ObI, 3amoJHssT OEeperoBO KOJOJIEI 10 YPOBHS, MPEBHIIIAIOIIETO
YpOBEHB BOJIBI B peKe He MeHee 4eM Ha 1,5—2 M, u OBICTPO OTKPBI-
Bas MUOEphl HA CAMOTEYHBIX TPYOOTIpOBOIaX B OEPETOBOM KOJIOJI-
nie. ["anepen u TpyOs1 d > 800 MM OYHIIIAIOT BPYyUYHYTO.

Ha ocHoBaHMM HaONIONEHWH 3a BOJOMUCTOYHHKOM CITyXKOa
9KCIUTyaTal[id yCTaHABIMBAET MEPHOJ HaNpsHKeHHON paboTHI BO-
1103a00pPHOTO COOPY)KEHUsI (OCEHHUH JIeIOXOM, 3MMHHN TEPUOI,
MOJIOBOJIBE M T.I1.) U TOTOBHUT €T0 K SKCIUTyaTallly B OTH MEPHUOJIBL.

3.2. Cnioco6b1 00pbOBI ¢ HIYToi (AKCIIYyaTAIIMOHHbIE)

OOpa3zoBaHne Iy CEpPhE3HO CKas3bIBaeTCs Ha padoTe
B0/103a00pOB, MO3TOMY JIaHHOMY BONPOCY YJIelseTca o0coboe
BHUMAaHHE.

[lepen BBOAOM B AKCIUTyaTaIMIO IPOU3BOIUTCS:

1. YcranoBka nepe/ BOJOIPHUEMHUKOM BUHTOBOIO CyJHA Ha
SIKOPSIX; BUHTOBOM JABUraTeNlb CO3/1a€T B PEYHOM IOTOKE MPOTHUBO-
TOK, KOTOPBI OTOpachkiBaeT B CTOPOHY BEpXHHUE, HaOeraromue Ha
BOJIONIPUEMHBIE CJIOU BOJIBI C IIYTOM.

2. YCTpOICTBO HAIJIaBHON HaIpaBIAIOUIEN 3allaHU, OTBOIS-
e BepXHUHM CIIOM MOTOKa Ha yyacTKe OT Oepera A0 BOJOIpPUEM-
HUKA.

3. YcTpoiicTBO Ha TTOBEPXHOCTH BOJIBI XBOPOCTA WIJIM MAaTOB,
YMEHBIIAIOLIUX CKOPOCTh TEYEHHs MOBEPXHOCTHOT'O CJIOS BOABI U
CHOCOOCTBYIOIINX €TI0 3aMep3aHuIo.
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4. SJKCIUIYATAIIUA BOJO3ABOPOB
IHOA3EMHBIX BO/J{

Bono3abops! Bcex THUMOB MOA3EMHBIX BOJ (MH(MIBTPALIHOH-
HblE, TOPU3OHTAJIbHBIC, IAXTHBIE M TPyOUaThle KOJOIIbI, KarTa-
M) MOCTIe OKOHYAHUS CTPOMTENHCTBA U 00OpPYIOBAHUS HUX HACO-
CaMH U KOHTPOJBbHO-U3MEPUTEIbHBIMUA MPUOOPAaMU JTOJIKHBI OBITH
UCTIBITAHBI ITyTEM MPOOHBIX OTKAYEK C ILIEJbI0 MPOBEPKU PaOOTHI
BCEX BOJI03aXBATHBIX COOPY>KCHUH, OINpPeNeTICHHs MPOU3BOIUTEIb-
HOCTH BO/03a00pa B LIEJIOM U YCTAaHOBJIICHHUS ONTHUMAJIBLHOTO pe-
JKUMa ero dKCIUTyaTalluH B Ipejaeiax o0beMOB 3a0MpaeMoil BOJbI,
3a(MKCUPOBAHHBIX B pa3pellieHUd Ha CHEIHATIbHOE BOJOIMONb30-
BaHHE.

[Tocne crpouTensCTBa MPOM3BOAMTCS IMPOOHAS OTKayKa C
[EeNBI0 TMPOBEPKH paboThl, ONpeAeNeHHus MPOU3BOIUTEIHLHOCTH
B0J103200pa M yCTAaHOBJIECHHUS ONTUMAIIFHOTO PEKUMA €ro SKCILTya-
TaIHH.

[Tpremka coopyKeHHUI MPOU3BOANUTCS paboUueii KOMHCCHEH:

1. 3amep noaHOMN TITyOUHBI KOJIOALA.

2. OmpezneneHue CTaTUYECKOTO M JTUHAMHYECKOTO YpPOBHS
BOJIbI, @ TaKXe YJEJIBHOTO pacxoja BOJbl UM MPOU3BOAUTEIHHO-
CTHU COOPYKEHUH.

3. IIpoBepka pacnonoxeHus 06cagHbIX TpyO (OTMETKH HU3a-
Bepxa). BepTukanpsHoCTh KOJOAMIA.

4. KperuieHue HACOCHOTO arperara K HIDKHEMY (QIIaHIry
OTNIOPHOM TUTATHI KOJIOAIIA.

5. KoMIuIeKTHOCTh BOAOMIOJBEMHOTO 000PYIOBaHHS C aBTO-
MATHKOU U ITyCKa.

6. KauecTtBo BbIMOMHEHUS] OETOHHOrO (yHIAMeHTa IS
OTIOPHOM TLTUTHI.

7. TlonoxeHue >MEKTPONPHUBOA B KOJOJAX U €r0 Kperuie-
HUE K BOJIOTIOILEMHOM TpyOe.

8. IlpaBUIBHOCTP MOHTaXKa HAMOPHOrO TpyOompoBoaa (Ha
y4acTKe OT BOJI03a00PHOTO COOPYKEHHS 10 COOPHOTO pe3epByapa)
U HaJM4Me Ha HEM 3aJBIDKKH, OOpaTHOTO KiamaHa, MaHOMETpa,
BOJIOMEpA U KpaHa JUIsl B3SITUS IPOO BOJBI.

41



OKcIUTyaTanus 3aKJI04aeTcsi B MOCTOSTHHOM KOHTpOJe pabo-
ThI, PETUCTPAIIMM BPEMEHH MYyCKa M OCTAHOBKH arperara, 3amepe
pacxoja BOJBI 10 BOJOMEPY, TEKYIIEM M KalmUTaIbHOM PEMOHTE.
[Ipu meproaMYEecKON SKCIUTyaTallid CKBKUHBI U COXPAaHEHHUS
TpeOyeMoro KayecTBa BOJbI B HEH HEOOXOIUMO OTKAaYMBATh BOIY
yepe3 10—15 gHel 10 MOIHOrO MCUE3HOBEHUS B HEW MYTH, piKaB-
YHHBI.

Henonanku B paboTe KOJIOAIEB yCTaHABIUBAIOTCS 110 CTETIe-
HHU M3MEHEHUS] MPOM3BOAUTEIBHOCTH, CTATUYECKOTO M JTUHAMHYE-
CKOT'O YPOBHEH, Y/I€IBHOTO pacxoja 1 Ka4ecTBa BOJIBI.

K OCHOBHBIM TpUYHMHAM HapyHmIEHHS PaOOThI KOJOIIEB OT-
HOCSITCSI:

1) m3HOC PUIBTPA MOPOIOH IO TPUYUHE:

a) HECOOTBETCTBUSI KOHCTPYKIIMU (PHIbTPA TPaHYJIOMETpPH-
YEeCKOMY COCTaBY BOJJOHOCHBIX TTOPOJI;

0) TOBpEXICHUS BOIOTPHUEMHONW TOBEPXHOCTH (HUIBTpa-
CETKH, TIPOBOJIOYHOM OOMOTKH HITH Kapkaca QuiIbTpa;

B) HECOOJIIO/ICHHS IPABUII KPETUICHUI KOJIO/IIIA;

T') HeIoBeIeHHsT 00CaHBIX TPYO 710 BOJOYIOPHBIX ITOPOJI;

JI) OTCYTCTBUS CaJbHHUKA, HAJMYUS CAIbHUKA HU3KOTO Kade-
CTBa B KOJIBIICBOM 3a30p€ MEXKIY MOTaiHOW (QHUIBTPOBOI U pado-
9el KOJIOHHAMH B KOJIOAIIC,

€) OTCYTCTBUS WJIM HENPABWIBHOTO BBITIOJIHEHHS 3aTPYOHOM
U MEXTPYOHO LIeMEHTaINH;

) HEIOCTaTOYHOM JUTMHBI HaI(QUIBTPOBAHHBIX TPYO;

3) IUIOXOTO Ka4eCTBA MOHTa)a OJIOUHBIX (DUITBTPOB;

1) HETMPaBUWILHOW DKCILTyaTallMy KOJIO/IIA,

2) xoppo3usi GUILTPOB U TPYO MPU BO3AECHCTBHH arpecCHB-
HBIX BOJ, a TaK)XXe AJIEKTPOXUMHUYECKass KOPPO3us OIyXIaIOUMMU
TOKaMH;

3) 3apactanue GUIBTPOB U TPYO MPOTYKTAMH KOPPO3HH B
BUJIC TU/IpaTa OKUCH XKeJie3a, COSTMHEHUH KaIbIHs U .

CoctaB paboOT MO TEKyIIEMy H KalHTAJIbHOMY PEMOHTY
npejCTaBieH B Ta0uI. 1.
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Tabaumna 1

Tekymuil 1 KanuTalabHbIM PEMOHT

Texymuit peMOHT

KanuransHelil peMoHT

[IpoBepka cocTosSHUS CKBAKHH;
TpoOHast OTKAYKA BOJIBI

[Toctpoiika u pa3dopka OypoBoif BHIII-
KU [PH KalUTaIbHOM PEMOHTE CKBAXUH

CMmeHa H3HOIIEHHBIX J€Talel Hacoca,
nepeOnBKa CalbHUKOB, CMEHA JIeK-
TPOTEXHUYECKOH armaparypsl

O06cnenoBaHue TEXHHYECKOTO COCTOS-
HUS CKBKMHBI, 00CaIHBIX TPYO (uitb-
Tpa ¥ UX 3aMeHa

VcTaHOBKA MTHEBMATHYECKOTO (MK
JpYyroro TUMa) ykasaTels JUis onpese-
JICHUS CTaTHYECKOTO M THHAMUYECKOTO
ypOBHEN

Uucrka v 3aMeHa 00CaHBIX TPYO U
(ubTpOB

MoHTaX ¥ IEeMOHTa)X BOAONPHEMHBIX
WK BO3AYIIHBIX TPYO dpaudra u ux
3aMeHa

YucTka CKBaXHH OT MOCTOPOHHHUX
npeaAMETOB U MOCJIC O6B3HOB, IOABEM
OIIYIICHHBIX HACOCOB U UX JeTanen

Omnpenenenie BeMHIMHE! X XapakTepa
3aCOPEHHS BOJONPUEMHOM YacTH
CKBA)XHHBI;, YUCTKA BOJOTPHEMHON
YaCTU CKBXUHBI OT 3aCOPEHHS U 3a-
WICHUS

[epexox Ha SKCILTYaTaIMIo0 IPYTOro
BOJIOHOCHOTO CJIOSI 9TOMH e CKBaXHHBI
BoccranoBeHne npou3BOAUTEILHOCTH
CKBAJKMHBI ITyTEM TOPIEANPOBAHUS UITH
00padOTKH CONSHON KUCTOTOH

OnyckaHue BOJIOTPHEMHBIX H BO3-
IYIIHBIX TPYO HA HOBYIO OTMETKY.
XopupoBaHKe CKBAXHHBI C LENbIO e¢
00e33apaxuBaHusA

[emenTu3anus 3aTpyoHOro 1
MEKTPYOHOTO IPOCTPAHCTBA U Pa3dy-
pUBaHUE EMEHTHOH TIPOOKH.

3amMeHa riry00KoBOJIHOTO BOAOIOIBEM-
HOT0 000PYIOBAHHS.

3ajienKa /TaMIIoHaX/ CKBaXKHHBI U XJIO-
PHpPOBAHHUE €€ MOCIIe PEMOHTA

OCHOBHBIE NPHU3HAKK HEMCIIPABHOCTEH W BO3MOXKHBIE IPHU-
YHHBI YMEHBIIEHHUS HPOM3BOJUTEIBHOCTH TPYOUATHIX KOJIO/IIEB

MIPUBENICHBI B TA0I. 2.
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Tabmuma 2

OcHOBHBIE IMPU3HAKU U [TPUYIUHBbI YMCHBIICHUA
MMPOU3BOAUTCIBHOCTHU apTE3UAHCKHUX CKBAXKHH

[Ipu3Haku yMeHbIIEHUS TPOU3BOAUTEILHOCTH CKBAXUH Bo3mosxHsie npu-
CraTtnueckuit JlnHaMudecKuii VenpHbIl 0e0UT | YAHBI YMEHBIIEHUS
ypOBEHb ypOBEHb TPOU3BOJUTENHHO-

CTH CKBaXXUHBI
Bprre, uem Heucnpasuoctsb
be3 nzmenenus be3 u3menenus
paHblie BOJIONIPHUEMHHUKA
VYBenunueHue paii-
[TocrostnHOE [TocrostnHOE .
be3 u3menenus OHHOM
TIOHIKEHHE TIOHIDKEHHE
Jenpeccuu
Brusaue paboTst
[epuonnueckoe | Ilepuomuyeckoe
be3 m3menenus COCETTHUX CKBAXKIH
TIOHIKEHHE TIOHIKEHHE
Heucnpasuocts
Huxe, uem N
be3 m3menenus be3 n3menenus BOJIONIPUEMHOH
panbIIe
qacTH
VTeuka BOJIbI BhILIE
Huxe, uem [Touru 6e3 u3me-
be3 nzmenenus JIMHAMUYECKOTO
panbIe HEHUS
YPOBHS
VTeuka BOJbI HUXE
Huxe, uem Huxe, uem .
VMeHbIIeHHBIH JTMHAMHUYECKOTO
panbIe panbIe
YPOBHS

[IpuunHBl BBIXOJA U3 CTPOSI KOJIO/LA YCTaHABIMBAIOTCS Iy-
TEM €ro 00cClieI0BaHMs, KOTOPOE BKIIIOYAET:
1) c6op, U3ydyeHue U aHaIu3 BCEHl MpeAmecTByomel paboTbl
KOJIOZIIa, BKJIOYas U mpoiecc OypeHus;
2) cBEpKY HATYPHBIX M MACTIOPTHBIX JaHHBIX;

3) yTouHEeHHEe CTAaTUYECKOTO M JIMHAMHYECKOTO YPOBHEHW BO-
IIbl, YAETBHOTO AeOUTa KOJOANA MPHU MPOOHOM OTKauKe B MEPHOA
IKCIUTyaTaIlH;

4) cucteMaTH3allMI0 CBEJICHUN IO 3KCIUTyaTallid KOJIOJIa
(BpeMst SKCIUTyaTallid, MEPEephIBbI, MPUYUHBI OCTAHOBOK BOJO-
MOJILEMHOI0 000pYIOBaHUS);
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5) ocMOTp yCThsl KOJIO/IA, COCTOSIHUS BOAOIOAbEMHHKA, O
BO3MOXXHOCTH TPOBEPKa I[IEMEHTALMU MEXTPYyOHOrO MpPOCTpaH-
CTBa,

6) ocMoTp cOOpHOTO pe3epByapa ¢ MeJbI0 YCTAHOBICHUS T10-
naJiaHusi B HETO B3BECU M 00Pa30BaHMs OCaJIKa M MPOBEJCHUE aHa-
JIM30B 3TOTO OCA/IKa;

7) BCKpBITHE YCThSI KOJIO/LIA;

8) u3BIEUCHNE M3 KOJIO/IA BOJIOTIOIHEMHOTO 000y IOBAHUS.

Obcnedosanue cocmosnusi ckeadxcunvl. Bce TomydeHHBIE
JTAHHBIE COTIOCTABIISIOT C CYIIECTBYIOIIMMHM 3alUCAMHU B KypHaje
9KCIUTyaTaIlH KOJIOALA. 3aTeM COCTABISAIOT OTUET, yCTAHABINBAIOT
BO3MOXHBIE Je(EeKThl KOJOIIA, OMPEACISIIOT MPEABAPUTEIbHBIN
00bEM PEMOHTHBIX padoT.

OuncTKa CTEHOK 00CaTHBIX TPYO U (QUIBTPOB OT OTIOKEHUIN
COJIEH W MPOIYKTOB KOPPO3UH MPOU3BOJIUTCS MAYKOM C TYIBIMH
3yObsiMu (Ha TpyOax, HE pa3pyLICHHBIX KOPPO3HE) UM MeTaJlIH-
YECKOM METKOH (Ha TpyOax, YaCTUIHO Pa3pyIICHHBIX KOPPO3HEH).

OTtnosxxenus, oceBime B 3a00¢ BO BpeMsl OYMCTKU CKBAXKHH,
U3BJICKAIOTCS JKEJIOHKON M 3pAu(TOM HIN MpeABapUTEIHHO yCTa-
HOBJICHHOW TPYOOM-JIOBYIIIKOW C 3aKpPBITHIM JHOM, KOTOpas 3a-
KpEIUIsIeTCss B HEOOXOIMMOM MECTe Ha KOJIOHHE 00CamHBIX TPYO;
JIOBYIIIKA TIEPUOAMYECKH U3BIICKACTCS U OUUIIIACTCS OT OCAJIKA.

Jl7isl OYMCTKU HETITYOOKUX CKBAXKHH OT MPOOOK_B OOJIBIIHMH-
CTBE CIy4aeB MPUMEHSIOT JKCJIOHKH C TapeibyaThiM KIIAIIAHOM.
[IpoOku GoNBIIMX pa3MEpPOB U3 Pa3HOPOIHBIX MAaTEPUANIOB (TIECOK,
TJIMHA ¥ T.I1.) YOAJISIOT KOMOMHUPOBAHHBIM CIIOCOOOM: ITyTEM pas-
PBIXJIEHUS NOJIOTOM WM NMUKOW W KEITOHKOW, BOJISHOW MPOMBIB-
koil. [TpoOku 13 mecka pa3IMYHOTO TPaHyIOMETPUIECKOTO COCTaBa
M MEJIKOM TalbKH BBIMBIBAIOT C MOMOIIBIO 3piudTa ¢ 0IHOBpe-
MEHHOH II0J1aYeil BOJBI.

IIpuuunel obpazosanus npo6oK: HENPABUIBHOE pa3MelleHHe
CaJIbHUKa Ha HaA(QHUIBTPOBOI TpyOe, HEJAOCTATOYHAS JJIMHA ITOU
TpyOBI, TUI0X0€ KaYeCTBO TPABUIHHON 3aCHITIKH.

Tlpeoynpesicoenue obpazosanus npodox. Ha waadunbTpo-
BYIO TpyOy IUIOTHO HaJIEBAIOT MATPyOOK C CATbHUKOM U 3aJMBAIOT
[IEMEHTHBIM PAaCTBOPOM TOBEPX cajbHHUKA. HapamuBaioT matpyook
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JI0 COOTBETCTBYIOIIEH UIMHBI JJIS1 MPEAOTBPAIICHUS TOCTYIICHHUS
MeCKa B CKBAKMHY Yepe3 3a30p MEXIy TpyOamu. J[0moIHUTENBHO
3achINalOT TPaBuil B 3a30p MOTAaHHON (UIBTPOBAIBHOMN KOJOHHBI.

Co BpeMeHeM (QUIBTPHI 3aKyIIOPUBAIOTCS OCaJKaMH U OTJIO-
KEHUsIMH cosieil. Hanuuue oTioxeHui onpenensiercs myTeM IMpo-
Mepa TIIyOHHBI KOJOIIEB, KOTOPbIA OCYIIECTBISETCS C MOMOIIbIO
IITaHT, CHAO’)KEHHBIX Ha KOHIIEe kelloHKamu. [1o oOpasiy mpoOsl,
W3BJICUYCHHOMN >KEJIOHKaMHM W3 (DUIBTpa, MOXKHO yCTAaHOBUTH IPH-
YHHBI 3aHOCA (PMIIBTPA U XapaKTep ero MOBPEKICHUN.

Ecnu B ckBaXkuHE MENKUI MECOK C pa3MEPOM YaCTHI], MEHb-
M pa3Mepa MPOXOIHBIX OTBEPCTUH QUIIBTPA, TO 3TO HECOOTBET-
CTBHE HOMEpA CETOK M I'PaHyJIOMETPHUECKOTI0 COCTaBa I'PaBUMHBIX
00CBITNOK COCTaBY BOJJOHOCHBIX TOPO/I.

Eciu B ckBakMHE pa3HO3EPHUCTHIA MECOK C YacCTHIIAMH,
JMaMeTp KOTOPBIX MPEBBIIIAET pa3Mep OTBEPCTHH PMIIbTpa, TO ITO
CBUJICTENILCTBYET O MPOPBIBE CETKHU WM MOBPEKICHUU MOBEPXHO-
CTH QUIBTpA.

Ecnu B ckBaykMHE Pa3HO3EPHUCTHIN MECOK BMECTE C TPaBUEM
U TaJbKOH, 3TO TOBOPHUT O MOCTYIUICHHH MOPOJBI MO KOJBIIEBOMY
3a30py MeX1y HaIQUIBTPOBOM U 00CaTHOM TpyOamHu.

O4ncTKa OT OCAZAKOB MOXET OCYIIECTBIATHCS C IOMOIIBIO
KEJIOHKH, dpiu@Ta, MyTeM pa3MbIBa IPyHTa BOJOH, a TAaKXKe KOM-
OMHHUPOBAHHBIMU CIIOCOOAMHU.

[IpuMmeHeHHEe KEJIOHKU MOXET BbI3BaTh YIUIOTHEHHE M 3a-
KJIMHUBAaHUE OTBEPCTUH (QHIIBTpA.

[Ipn skcrutyatanuu KOJOJALEB B HAMOPHBIX BOJOHOCHBIX
CJIOSIX M3 MEJKO3EPHUCTHIX IECKOB MPUMEHSIOT cioco0 oOpaTHOMH
POMBIBKH.

Hcnonb3oBanue spiaudra mo3BoseT MPOBOIUTH OYHCTKY B
KOPOTKHE CPOKH M HCKIIIOYHTH MOBPEXICHHE (DMIBTPOB HE3aBH-
CHMO OT MaTepHaja, u3 KOTOPOTO OHH CJIeNaHbl. DpIu(ToM yaams-
€TCsI KaK MEJIKHI TIECOK, TaK U TPaBUH M TaJICUHUK.

Jng ouncTku GUIABTPOB OT MEXAHUYECKOTO 3aCOPEHUs NpU-
MEHSIIOTCSL YCTPOMCTBA, B KOTOPBIX HCIOJB3YIOTCA TUApPABINYE-
CKUH yiap ¥ BaKyyMHpOBaHHE B Kojoaue win ¢uibtpe. Takum
YCTPOWCTBOM SIBJISIETCS MOPILIEHH ¢ MaHkeTaMH. DHHeKTUBHBIM
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METOZOM OYHCTKH (MIBTPOB W MOBBIMICHHUS MPOU3BOJUTEIHHOCTH
KOJIOAIIEB SIBJISICTCS KUCIOTHas 00paboTka GpuiabTpa HUHrMOMpOBaH-
HOMW COJITHOW KUCJIOTOW KpenocThio oT 18 10 35%. Unrubuposan-
HbIE KHCJIOTBI CIIOCOOHBI PACTBOPSITH OKHUCIIBI METAJIOB (pXKaBUM-
HY), HO HE BO3/IEMCTBYIOT Ha YUCThIE MeTaJUIbl (MHruouTOp I1B-5).
[Tocne 06paboTku GuUIbTpa KUCIOTAMU MPOU3BOJAT OTKAUKY BOJIbBI
U3 10pabaTHIBAEMOrO KOJIOJIA U JIEHCTBYIOUINX KOJIOALEB, HaXO-
JSIuXcs BOMU3M, He cOpackiBast BOJY B OTKPBITHIE BOJJOEMBI.

Bonee nepcnextuBHO, o cpaBuenuto ¢ HCE, ncnons3oBanue
MOpPOIMKOOOpa3HBIX peareHToB (THOoCyibpaTa © OuCyIbdaTa
HATpHs), B 3HAUUTEIBHOW Mepe JHUIICHHBIX HEJOCTaTKOB, IPHCY-
IIMX COJITHOM KHCJIOTE M HE TpeOYIIUX CHelHaIbHO 000pYH0-
BAaHHOT'O TPAHCIIOPTA.

J1s BOCCTaHOBJIEHHS MPOU3BOJIUTEIBHOCTH CKBaXKUH MEp-
CHEKTUBHBIM SIBJISICTCS MMITYJIbCHBIM METOJl C HCIOJIb30BaHUEM
SHEPIHH B3pbIBa JIETOHUPYIOIIETO HIHYPa U 3JIEKTPOyAapa.

[Tocne mpow3BOACTBA PEMOHTHBIX PAOOT OCYIECTBIISETCS
ne3nH(eKIHsS HAJBOIHOW W TIOJIBOJHON YacTed KOJOJIEB MyTEeM
3amoJiHeHUs WX HaMm 3—4 dJaca XJIOpDHOW BOJIOW C KOHIICHTpalueu
xyiopa 50—100 Mmr/11 ¢ mocnenyromei 0TKaYKOH BOJIBI.

3amepsl YPOBHEW BOJIBI B CKBa)KMHE MPOU3BOAATCS IIEKTPO-
YPOBHEMEPOM HJIM THEBMATHYECKHUM CIIOCOOOM.

J1eOUT CKBaXKHMHBI:

Q=? (M/a),

rae W — o0beM OTKa4aHHOW BOJIBI 32 BpEMs / TMPU JIaHHOM JIHMHA-
MHUYECKOM YpPOBHE.

VYaeneHelid 1eOUT — KOJIMYECTBO BOJBI, IOIy9aeMoOe W3
CKBRXWHBI TPHU TOHIKEHHH YpPOBHA Ha 1 M; IpH OTKayKax
q = Q/h M*/u, h — MOHIDKEHHE YPOBHS B CKBAXKHHE, M

[TpuGops! 115 UCCIIeIOBaHNUS CKBAXHHBI: TpyOoMep (¢ poiTu-
KaMH), Mevath (KOHMYeCKasi U IUIOCKas), METaJuIn4ecKas MIeTKa ¢
JIOBYILLIKOH.
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5. IKCINIYATAIIAA BOAOBOJOB
N BOJOINPOBOJIHBIX CETEU

CocTaB paboT 1o AKCIDTyaTaIlMH BKIFOYAET: MPOGUITaKTHYIe-
CKUIl OCMOTp CETH; OCMOTP M PEMOHT IOXKapHBIX THAPAHTOB U ap-
MaTyphl CETH; U3MEPEHHE JIaBICHUI Ha CETH MAaHOMETPOM; COEIH-
HEHHE W pa3beIuHEeHHE (IaHIeB; MOJYEKaHWBAHHE PAacTpyOOB U
YYTYHHBIX TPYO; IIOCTAHOBKA CEJIEJIOK, CMEHAa XOMYTOB y CE/CIIOK B
KOJIOZILIE TTOJT HANlOPOM; YTEIJICHHE CETeBOW apMaTyphl M TOXKap-
HBIX TUAPAHTOB; pa300OpKa YTEIUICHWH; OTOTPEBaHUE 3aMEpP3IIUX
YYaCTKOB BOJIOTIPOBOJIHOW CETH M apMaTyphl; MYCK U 3aKpBITHC
HOJMBOYHBIX TPYOOIPOBOIOB; IMPOMBIBKA JJOMOBBIX BBOJIOB C IIPO-
MBIBKOH (haCOHHBIX YacTeil B KOJIOJIE M Y BOJIOMEPA; PEMOHT KHP-
NUYHBIX KOJOALEB CO CMEHOW YYT'YHHOTO IITOKA, OYUCTKA KOJOJ-
[IEB OT I'PsA3H, OYMCTKA KPBIIIKH OT CHETa U CKaJbIBaHUE JIbAA BO-
KPYT B0/103200pa; pEMOHT U IIPOBEPKA BOJIOMEPOB.

PaiionupoBaHue BOJONIPOBOTHON CETH MPOU3BOAUTCS TAaKUM
00pa3oMm, 9TOOBI TPOTSHKEHHOCTh CETH paiioHa He mpeBbimana 300-
360 kM, a pacCTOSTHUE MEXIYy CAMBIMH yIaJCHHBIMH TOYKaMH ObI-
70 He Oonee 10 kM.

Pabomei no cooepoicanuio u pemonmy cemeu. 11110 u TITTP
NPOBOJATCS C IENbI0 TPEJIOTBPAIICHHS TTOBPEXKICHUN, BBI3bIBaC-
MBIX €CTECTBEHHBIM H3HOCOM.

OCHOBHBIM TPYIOEMKHM BHIOM PAa0OT SBISETCS MPOYUCTKA
OT OTJIOKEHHUH y4acTKOB TPYOOIPOBOIOB, MPOMBIBKA U Je3MH(]EK-
U UX.

[Ipr4unHEI OTIOXKEHMII:

— KOppO3uWsl MeTauia TpyO, MpuBOAAMIas K 0Opa30BaHHIO
Fe(OH)s;

— BBINIAJICHUE U3 BOBI TIPU JIBIDKCHUM €€ TI0 TpyOaM Cirydaii-
HO TOTIABIIMX MEXaHMYECKUX MpUMeceii (IecoK, TIIMHA, W U T.11.);

— KU3HENEATEIBHOCTh OakTepuid (HampuMmep, KeIe300ak-
TepHii);

— BBINIAJIGHUE HA CTEHKH TPYyOOIpoBOJa CONel jkene3a u
KaJIbIIHS.

Hammuue B Boze XJIOpPHIOB W Cyab(paToB, OCOOEHHO IPH
koHIeHTparu 6onee 300400 mr/n, cTuMynupyeT oOpa3oBaHUE
KOPPO3UOHHBIX OTJIOKEHHH.
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CnocoObl MPOYUCTKU BOAOIMPOBOAHBIX TPYyO: THApaBIHYe-
CKU (IIPOMBIBKA), MEXaHUYECKUH, TUAPOMTHEBMATHYECKUN, XUMU-
YECKHM.

[IpoMBIBKY y4acTKOB TpyO OCYILECTBJSIOT HE MEHEe ABYX
pa3 B Toji, C LEJbI0 yJaJIEeHUs] U3 HUX JOHHBIX OTJIOKeHHH. J[mrHa
yaactka —100-250 M. CkopocTh TeUeHHsI TIPH MIPOMBIBKE B 2—6 pa3
OoJbie, yeMm oObIyHast. /{1 MOBBILIEHUS] CKOPOCTH B TPYOOIIPOBO/T
BBOJST JEPEBSIHHbIE WJIM PE3WHOBBIE IIapbl Ha Tpoce. uamerp
mapa pasen 0,5-0,8 nuamerpa TpyOBI.

l'unpornHeBMaTnyeckasi MPOMBIBKA 3aKIIOYAETCS B MPOITYCKE
uepe3 TpyObl CMecH BOJBI M BO3jayXa B mpomnopuuu 1:6 (Ha 1 M°
BOJIBI 6 M° BO3/IyXa).

ITpr cCOBMECTHOM JIBHKEHHH BOJBI M BO3/1yXa PE3KO MEHSAET-
Csl CTPYKTypa UX IIOTOKA, B PE3yJIbTATE YEro CO3JAKOTCS 3aBUXpE-
Hus. CKaTbld BO3MYX PACIIUPSETCA W 32 CUET CBOEH DHEPTUU CO-
3/1a€T YBEJIMYEHUE CKOPOCTHU BO3AYLIHO-BOISHOM 3MYJIbCHH, pa3-
MBIBAIOIIEH YIUIOTHEHHE OTIOXKEHUU. [IpOMBIBKY TTpOM3BOIAT Ha
yaactkax umHor 200-500 M. CkaThlii BO3MYX MOXET OBITh B3ST
OT TEpPENBWXHOW WM CTAallMOHAPHOM YCTAaHOBKHU. [ O4YHCTKH
TpyOOIIpOBOAOB qrameTpoM 110 300 MM UCTIONB3YIOT KOMITPECCOPHI
Q = 5-9 v’/muH npu gaBieHnn 4—7 Kr/cM’, KOTOpoe Ha 2—3 Kr/cM®
JIOJKHO TIPEBBIIIATh AaBJICHUE BOJIBI.

MexaHuyeckasi IPOYUCTKA OCYIIECTBIISIETCS IMyTeM BBOJA B
TpyOOIIPOBOA CKPEOKOBOIO MM LIETOYHOIO OYHCTUTEINS, MpoTac-
KMBA€MOI'0 MpH MOMOIIM Tpoca uiau jebeaxu. Tpochl TOHKHBI
OBbITh MHOTOXHJIbHBIE CTAJIbHBIE AJIACTUYHBIE CEYCHHEM 3—5 MM
(MHOT1a MPUMEHSAIOT TpyOUaThie cCOOpHbIE HIIaHrn). [IpumenstoTcs
TaK)K€ CaMOXOJIHbIE OYUCTHUTEIbHBIE CHAPAbI, IEpEMEIIaeMbIe 110
TpyOOIPOBOAY O]l HAIOPOM BOJIbI WM C IMOMOIIBIO JIEKTPOABH-
ratenedl. CkpeOKM Ha OYUCTHUTENE MOTYT OBITh Pa3JBMKHBIMU WU
Hepa3ABIWKHBIMU. CKOpPOCTh TMPOTACKUBAHHUS OYMUCTUTENS HE
JOJKHA mpeBbimaTh 8—10 M/MuH.

XuMuyeckass OYMCTKA 3aKII0YaeTCsl B HAMIOJIHEHNU OYMINae-
Moro ygacTka pactBopoM 20 % MHrHOMpOBaHHOW KHCIOTHL. JliHa
yuactka 200-600 m. [TpomomkurensHocTh — 1518 1.

[TpounineHHble Y9aCTKH JOJDKHBI OBITH MPOMBITHI U TPOJIE3-
uHQuIupoBaHsl. [IpomOIKUTENBHOCTE TPOMBIBKH OIIPEIEINISACT-
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Cs1 KOJIMYECTBOM U XapaKTEPOM OTJIIOKECHUMN, HATOPOM BOJBI B CETH
u T. 1. [IpomMbIBKa 3aKaHYMBAETCS TOT/IA, KOTA BBIXOMAIIAs BOJAA
He OyZeT coleparhb OTJIOKEHHH WM MMETh HEHTPaTbHYIO peak-
0. O0e33apakuBaHKUe MPOYHIIEHHOTO y4acTKa OCYIIECTBISICTCS
BBEJICHUEM B HETO XJIOpa.

ABapuitHBIN PEMOHT TIPOM3BOINUTCS B CIydasx 0OHAPYKEHUS
HOBPEKACHUH, B pe3ylbTaTe KOTOPHIX HAPYIIACTCS PEKUM PaOOTHI
BOJIOTIPOBO/IHOW CETH M CUCTEMBI BOJIOCHA0KEHHS B IIEJIOM.

[IpuyrHBI aBapHIfHOTO COCTOSIHUSI BOJJOBOJIOB M CETEH: T'HI-
paBIMYECKUE YAaphbl, BUOpaALUsl CTHIKOB (OCOOCHHO B 3BIOKHX
IpyHTax); MOBBIIICHHE HATIOPOB B CETSIX C IENBI0 MOJICPIKAHUS
PAaCUETHBIX PACXOJIOB BOJBI; JJIEKTPOXMMUYECKAs M ITOYBEHHAS
KOppO3ust; ONIy>KAAIOIUe TOKW; HETOOPOKAYECTBEHHOE BBIMIOITHE-
HUE MOHTQXXHBIX pabOT; MOBTOPHOE BO3NEHCTBHE HA TPYOOIIPOBO-
Jbl. Y CTaHOBIJIEHO, YTO YHCIIO MOBPEXKICHUH yYBETHUUBACTCS C OK-
TA0pst 10 (eBpalis, NP 3aMeP3aHUH HACHIINIEHHOTO OCEHHEH Ba-
roi TpyHra. [Ipm HapymieHWM MEMEHTHOW M acOecTOIeMEHTHON
3a/IeJIOK pacTpyOOB cTapasi 3ajielika JTOJDKHA OBITh 00s3aTeIhHO
BBIpYOJICHA U 3aMeHeHa HOBOH. [Ipu MuKBUAANMU aBapuu 3a/1CIKy
CTBIKOB JIOITyCKAETCSl MPOU3BOJUTH CBUHIIOM, PE3MHOBBIMHU KOJIb-
[[AMH WJIM PE3MHOBBIM IIHYPOM C YCTPOMCTBOM acOECTOIIEMEHTHO-
ro 3aMKa IyTEM MOCJIOHHON uepenyrolencs 3a4eKaHKu Npsien
JbHA U acOECTOLIEMEHTA.

[Tpu moBpexaeHnn pacTpyOOB YYTYHHBIX TpyO MO0 ycTa-
HAaBJIMBAIOT CIICIMANBHBIC HAKIQJHbIE MY(THI, JTHOO BBIPYOArOT
nedeKTHBIA pacTpyO ¥ TIaKUe KOHIBI TPYO 3aKpeIUISIOT HAIBHK-
HOI My(TOMH. 3aerKa TPEIUH U PAaKOBUH Ha BHYTPEHHEH MOBEPX-
HOCTH OETOHHBIX, CTAJIbHBIX, YYTYHHBIX TPYO MOXKET OCYILECTB-
JSIThCSE OETOHHBIM PACTBOPOM M3 CYJIb(ATOCTOWKOTO MOPTIAH/LIE-
MEHTa, HAHOCUMOTO Ha CTEHKH TPYO C IOMOIIBIO pAaCTBOPOHACOCOB
C PACHBUIUTEIBHON TOJIOBKOMW, MEPEABUTAIOIINXCS BHYTPH TPyOO-
NpOBOJA C TMOMOIIBIO JICOCKH WIIM CaMOABIDKYIIMXCS MEXaHH3-
MOB. PEMOHT BOJIOTIPOBOJIHBIX TPYO MOXET OCYIIECTBISATHCS TOP-
KpETUPOBAaHUEM IIEeMEHTHBIM pacTBopoM st @ > 900 mwm. [mns
NpeIOXpPaHEeHUsI CTAIBHBIX OOJTOB OT KOPPO3WM MX IMOKPHIBAIOT
OWTYMHBIM JTAKOM.
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TpyOonpoBoAbI, yI0KEHHBIC BBINIC TIYOUHBI MPOMEP3aHUS
TPYHTa, JOTIOJIHUTEIBHO YTEIUISIOT WM 00ECIICYUBAIOT B HUX HE-
MIPEPBHIBHYIO ITUPKYISAIUIO BOJBL. {51 yTeriaeHus apMaTyphbl B KO-
JIO/IIIaX MCTIONB3YIOT COJIOMY, IPEBECHYIO CTPYXKKY, MUHEPAILHYIO
BaTy, BOWJIOK, MAKJIIO U Jp., YKIAIbIBas WX Ha MOJICPKUBAIOIINE
JIOCKH (KPBIIIKKA) B TOPJOBUHAX CMOTPOBBIX KOJIOJIIEB, PACIOJIO-
s)keHHbpIX Ha 0,4—0,5 M HWXKE KPBIMIKK KojJoaua. ToidmuHa Clos
YTEIUSIIOIIET0 MaTepuasna NPUHUMAETCS: I COJIOMBI — 6 CM; Jpe-
BecHOU cTpyx)ku 25-30 cm; muHepanbHOU BaThl —10—-15 cMm; Boi-
noka — 10-12 cm.

ITepeuennr HeMCIpaBHOCTEH B CETAX M CIIOCOOBI UX yCTpaHe-
HUS TIPUBEJCHBI B Ta0. 3.

Tab6mumna 3
[Iepeuens HEMCIIpAaBHOCTEMN
B CETSAX U CIIOCOOBI UX YCTpaHEHUS
HewncnpaBHOCTh Crioco0 ycTpaHeHus
1 2
Hamnune HIISI 3a0CIIKN H€6OJILI.HI/IX TPOAOJIBHBIX TPCIIMH B CTCHKAX
HPOIONBHBIX TpyO CTaBAT HakmajHble My(QTHl WIM CENENKU. B uyryHHBIX
TPEeLIUH TpyOax TpeIBapUTENbHO yAApOM MOJNOTKAa (Maccodl 1 xr)

B CTEHKax Tpy0 | IPOBEPAIOT, HE YBEIMYMBAIOTCA 1M TPELIMHBI B JNIMHY; MEX-
Iy TIOBEPXHOCTBIO TPYOBl W My(TOH MPOKIAIBIBAIOT 3Ja-
CTHYHYIO JIICTOBYIO PE3UHY, TTOCPENCTBOM YETO HOCTHIAETCS
repMeru3anus aedextHoro Mecra. s Toro 4ToOB B JMaJb-
HeifleM TpelmnHa He YBENWYMIach B JUTMHY, Ha KOHIIAX €&
BBICBEPJIMBAIOT OTBEPCTHE AUAMETPOM 1—3 MM, TPEIWHBI Ha
CTANBHBIX TPy0axX 3aBapHBAIOT, MPEABAPHTEIBHO OCBOOOIUB
TpyOOTIPOBOEL OT BOABL Jl0 HaYana CBapOUYHBIX paboT ycTa-
HABIMBAIOT TOYHBIE TPaHUIbl TpeluH. J{ng 3Toro Mecto
TPELIMHBl CMAauMBaIOT KepocuHoM, a yepe3 20-30 MuH Tiia-
TENbHO BBITHPAIOT, 3aT€M MOBEPXHOCTH TIIATENHHO TPOCTY-
KUBAIOT. B Tex Mmecrax, rae ecTb TpemnHa, KEPOCHH BBICTY-
TaeT Ha TTIOBEPXHOCTh B BUJIE Kalelb

Hamuune ceumra | CBumu JuaMeTpoM He Oonee 25MM 3aJIeNbIBAIOT MyTEM pac-
B Tpy0ax CBEPITMBAHUS CTCHOK TPYOBI M MOCIEMYIOMEH OCTaHOBKOM
CTANbHOM WM OPOH30BOH TMPOOKH, OOMOTAHHOH TPSIBI0 HA
CYPHKOBYIO 3aMa3Ky WM Oelnia; TPYIIIOBbIEC U OJXMHOYHEIE
CBHIIM JHAMETPOM Ooiee 25MM B CTCHaX YYTYHHBIX TPYO
3aJIENBIBAIOTCA C TIOMOIIBI0 HAKIATHBIX MY(QT CeleloK
C XOMYTaMH € TIPOKIAIKOM JMCTOBOW PE3UHBI NI TEPMETH-
3aIid

51



OxoHuanue tadi. 3

1 2

Hanmnune nome- | [lepemoMbl 4yryHHBEIX TPYO YCTPaHSIOT YCTAHOBKOM HAKNIa-
pCUHBIX  mmepe- | HBIX My(T C PE3MHOBBHIMH YIUIOTHSIOIMMH TPOKJIAJKAMHU.
JIOMOB Tpy0 Yacte TpyOBI y MecTa TepenoMa BBIPYOaioT, 3aTeM CTaBST
HOBBI y4acTOK TPyOBl M 3aKpPETUIAIOT BBIIBHKHON My(TOH
(unmm IByMst MybTamu)

Teus B coemu- | Teus B coequHEHHSIX TPYyO BPEMEHHO (IO BEIKIIOYEHHUS MO-
HEHUAX TPyO BPCKJICHHOTO YYacTKa) YCTPAHSIOT 3aKIMHUBAHIEM 00pa3o-
BABIIIETOCS OTBEPCTUS MEIKUMH JCPEBIHHBIMU KIUHBIMH; B
cIydae YTEUKH BOJBI 4epe3 MPOKITAJKy MExny duaximamu
HOATATHBAIOT OonThl. Eciu Teus He mpekpamaercs, TO cTa-
PYI0 TIPOKJIAIKy 3aMEHSIOT HOBOM, TIPH HEHCIIPABHOCTH 60I-
TOBOTO COEAMHEHHS MPOM3BOAHUTCA €ro 3ameHa. HeGompmime
(BOJIOCHBIE) TPEHMIMHBI B CTANBHBIX TPYOaX YCTPAHAIOT 3aue-
KaHuBaHWeM. Ecny 3adexanka He JOCTHTAeT LENH, TO MECTO
TOBPEKICHAS 00CPTHIBAIOT TKAHBK), OPE3CHTOM, MEIIKOBH-
HOM, BOHMJIOKOM WM PE3WHOH, 3aTE€M JHCTOBOM CTANbI0 H
CTATHBAIOT XOMYTaMH. B ciydyae yTeuku BOJIBI 4epe3 3aKphI-
THIC 3aJBUKKH, BCHTHIBHBIC M BOJOPA30OpHBIC KpaHBI
YIJIOTHSAIOT HAOWBKOH B CAaNbHHUKAX WM K€ 3aMEHSIOT Cajb-
HUKH. TpemuHb! B OpPOH30BOH MM CTABHON apMaType 3ala-
MBAIOT; B KAYeCTBE NPHIOSA HCIONB3YIOT CIUIAB CBUHIA H
onoBa B mporoprmu 2:1. MecTo TpHNos 3aIMINaT U Mo-
KpBIBAIOT TPABIEHOH COMSIHOM KUCIOTOMH

OTtorpeBaHne 3aMOPO’KEHHBIX Y4aCTKOB BOJIOIPOBOJIHOM ce-
TH NIPOU3BOJAT C TIOMOILBIO TOPsiYed BOJBI, I1apa U IEKTPUYECKO-
ro Toka. [‘opsaeit BoJOM, KakK MpaBUIIO, OTOTPEBAOT TPYOOIPOBO-
JIbI HEOOJIBIIMX CEUEHHWH W apMaTypy, paclojiaraeMyi B CMOTpO-
BBIX KOJIOJLAX WJIM HEOTAaIUIMBaeMbIX momemeHusx. Ilpu stom
OTOTrpeBaeMble yYaCTKU OOEpPTHIBAIOT BETOIIBIO U TMOJIUBAIOT rOpsi-
yeil Bojoil. 3aMep3Iire BoJIOMEephl CHUMAIOT ¢ MECTa YCTAHOBKH U
OTOTpeBalOT B TEIJIOM MoMemeHun. OTorpeBaHue 3aMep3LInX
y4acTKOB Tapom Ooiee 3¢ddexTuBHO, yeM Topsiueir Bomoit. s
3TOr0 NPUMEHSIOT NEPEABUKHBIE MAPOBBIE KOTJIBI ¢ TPAHCIOPTH-
POBKOH Iapa K MecTaM pa3orpeBa C IMOMOLIbK MPOPE3UHEHHBIX
HuUIaHroB auamerpom 15-20 mm, amuHoit 50-60 m. OTorpes apma-
TYpbl B CMOTPOBBIX KOJIOALIAX OCYLIECTBIISAETCS MyTEM MOAAUM Ia-
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pa B KOJIOZEL, KOTOPBIA Ha 3TO BpeMs 3aKpbIBaeTcs (Hampumep,
COJIOMEHHBIMHU MaTaMHu).

g otorpeBanus TpyOOIPOBOJOB Map ¢ MOMOIIBIO IIIAHTA
MOJIaeTCsl B 3aMep3lIuil TpyOOIpOBOA uUepe3 OTBEpCTHE, 00pa3o-
BaHHOE IOCJIe CHATUS (PACOHHOW YacTH, WM CIEHHAIBHO TpOJe-
JaHHOE oTBepcTHe. [lo Mepe mporpeBa IUTAHT NMPOABHUTAeTCs BIIE-
pen o TpyOoIpoBOIy Ha BCEM IPOTPEBAEMOM yJaCTKE.

[Ipu ororpese BoAOpa3z0OpHON KOJIOHKM MOCKOBCKOTO THIA
0 LIUTAHTY B TeyeHue 5—10 MUH — mojiaeTcst map B KOJIBIEBOE MPO-
CTPAaHCTBO MEXKIY Hapy>KHBIM KOPITYCOM M IUTaHTOM.

[Ipu snexTpoororpeBe cuia Toka (A) AOKHA OBITH: M
BBO/IOB B 37aHusi— He MeHee 200, mist Tpy6 d < 150 MM — He MeHee
300, mis Tpy6 d > 150 mm mHe menee 500. [y ayryHHBIX TpYO O
CBHMHIIOBBIMHU CTHIKAMHU CHJIa TOKA HE JIOJKHA TpeBbimath SO0A.

[Ipumensist 3:1eKTpooOOrpeB, HEOOXOIUMO YUUTHIBATD:

— DJEKTPOTOKOM MOKHO pPa30orpeBaTbh TOJBKO CTaJIbHBIE
TpyObI WM YyT'YHHBIE TPYObI CO CBUHIIOBBIMH CTHIKAMH,

— TIpH MOJKIIOYEHUH OTOTPEBAEMOT0 Y4acTKa TPyOOIpOBO-
Ja K TpaHcOpMaTopy OAMH TPOBOJ HPUCOEIAMHSIOT K 3aMOpO-
KEHHOMY Y4acCTKYy, IPYroi — K HE3aMOPOKEHHOMY;

— DJEKTPUYECKUH TOK PACIUIABIAET TOJIBKO HE3HAYHMTEINb-
HBIN CJIOW JbJQ, MPUJIETAIOIIAN K BHYTPEHHEN MOBEPXHOCTH TPY-
ObI; JaTbHEHIIee ero TUIABJICHHE OCYIIIECTBIISETCS BOJOM, TO1aBa-
eMoil B TpyOoOmpoBOJ uepe3 MOKapHbIM THAPAHT WIH JApYyTUe
YCTPOMCTBA.

Bpewmsi, HeoOxoammoe it oborpeBa TpyOOIpoBoa, TprBe-
JIeHO B Ta0I. 4.

Tabauma 4
OpHUEHTUPOBOYHOE BpeMsl, HEOOXOUMOE
JUISl OTOTpeBa TpyOOnpoBoa, 1
JmiHa TpyOompoBoaa, M 10 10-50 | 50-100
Ipu d =50 mm 0,3-0,7 1,5-2,5 345
Mpu d = 100 MM 1-1.5 2,5-3,4 4-6
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5.1. Texanuyeckas IKCILTyaTAIUSA
BO/IONIPOBO/IHO ceTH

TexHuueckas SKCIUTyaTaIysi BOJOTPOBOAHBIX ceTeil mpemy-
CMaTpHUBaeT MPOBEJCHHUE IUIAHOBO-TIPEIYIPEIUTEIHPHOTO PEMOHTA
¥ TEXHUYECKOTO OOCITYy)KHBaHHS BOJONPOBOMHBIX ceTeit [7, 9, 10].
OKcIUTyaTausi CHCTEM KOMMYHAJIBHOTO BOJIOCHAOXKEHHS BEJETCS
B COOTBETCTBUH ¢ «lIpaBMiiaMi TEXHMYECKOH HKCIUTyaTallud CH-
CTEM U COOpPY>KEHUI KOMMYHAJILHOTO BOJOCHAOKEHHSI W KaHAJIU-
3a1umny.

Cucrema 1utaHoBo-mipenynpeauteabHoro pemonta (II1P) —
9TO COBOKYMHOCTH OPTaHU3AIlMOHHBIX M TEXHUYECKHX MEpONpusi-
TUH TI0 HaJ30pY U BCEM BHJAM PEMOHTa TPyOONpPOBOJIOB U CBS3AH-
HBIX C HUMU COOPY)KCHUH C IeJIbI0 MPEeaAyNpexaACHUs MPEKIeBpe-
MEHHOT'0 U3HOCA TPYOOIIPOBOAOB U MOAJIEPKAHUS HAIEKHOCTH HX
paboTHL.

TexHndyeckoe oOCTy)XKMBaHHE TPYOOIPOBOJOB BKIFOUACT
BBITTOJTHEHHUE TTEPUOINIECKUX OCMOTPOB (OOIINX, YACTUYHBIX, BHE-
OYEpE/THBIX).

ITeprnoanueckue npodunaktudeckue ocmotpsl (I1T10) mpen-
CTaBJISIIOT COOOM KOMILIEKC NPOPMIAKTUYECKUX MEPOIPHUITUH,
HalpaBJIEeHHBIX Ha co3/aHue HauboJiee OJIArONPHUITHBIX YCIOBUI
paboThl ceTeid, MpeaynpeKAeHUEe NOSABICHUS HEUCIIPABHOCTEH, 13-
HOCA W JpYrux HemocTtaTkoB. OHHM TPOBOAATCA 1O Tpaduky,
YTBEPKJICHHOMY TJIABHBIM WH)KEHEPOM MPEIPHUSITHS.

PemonTHBIE pabOTHI HAa BOJONIPOBOIHBIX CETAX MOApA3Ies-
IOTCS Ha JIBa BU/Ia — TEKYIIMH ¥ KalUTAIbHBIN.

Texywuii pemonm — OCYIIECTBICHHE MPOQPUIAKTHICCKUX
MEpONPUATUN U YCTPAaHEHUE MEJIKMX MOBPEXIECHUH. 3aTpaThl 1O
HEMY OTHOCSITCSI Ha SKCIUTyaTallMOHHBIE PACXOJIbI IPEANIPHUITHS.

Texymuit peMOHT BKJIIOYAET B ce€0sl Takue pabOThl, KOTOPbIE
MPOBOJAATCA JIUILb HA HEOONBIIOW YaCTH PEMOHTUPYEMOTO COOPY-
KEHHUS WM 000PYZIOBaHMS U BBINIOJHEHNE UX HE TPeOyeT CIOXKHBIX
TEXHUYECKUX MEPONPHUITUN W MPHUCIIOCOONCHUH WM M3MEHEHHS
KOHCTPYKIIH JIaHHOTO COOPY>KEHUs M 3aMeHbl 00opynoBanus. Ka-
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YECTBEHHOE U CBOEBPEMEHHOE BBINIOJIHEHHE TEKYIIEr0 PEMOHTA —
3a5or 6e3aBapuiHOTO (YHKIIMOHUPOBAHUS COOPYXKEHUM U 000py-
JIOBaHMS B T€UEHHE HOPMATUBHOTO CpoKa FKcIuryatanuu. Crienyer
TaK)K€ YUUTHIBaTh, YTO OJHUM M3 BAKHEHIINUX (PAKTOPOB CHUXKE-
HUS 3aTpaT Ha KalUTaJIbHBI PEMOHT SIBISIETCS COOJIIO/IEHUE HOP-
MaTUBHBIX CPOKOB TEKyIllero pemoHTa. OCHOBHOM 3ajauedl TeKy-
IEr0 PEMOHTa HEOOXOAWMO CUMTATh NpeAOXpaHEeHHe JacTeil co-
OpyXeHHH u 00OpYyIOBaHUS OT IMPEXKIAEBPEMEHHOI'O H3HOCA II0-
CPEACTBOM NMPO(UITAKTUIECKUX MEPOIPUATHI U yCTPAHEHHS MeJ-
KUX MOBPEXKIECHUN U HEUCTIPABHOCTEN.

B o0veM Tekymiero peMoHTa BKIIIOYAIOTCS (TIOJOKECHHE O
MPOBEJCHUH TUTAHOBO-TIPEAYIPEIUTEILHOTO PEMOHTA):

a) npoduiakTuyeckue paboThl, 3apaHee IIaHUPYEMBIE;

0) IOMONMHUTEIbHBIE PAOOTHI, BHISABICHHBIE B MPOLIECCE IKC-
IuTyaTaluu (HempeaBUACHHbBIE paO0Thl, aBApUHHBIA PEMOHT).

BrlinonHeHnne TeKyIiero peMoHTa MPOU3BOAUTCS B TEUEHHUE
rofia MO COCTaBJICHHBIM CIIy>KOaMH SKCIUTyaTalluu Trpadukam Ha
OCHOBaHUM IUIAHOBO-IIPENYNPEAUTEIBHBIX OCMOTPOB, a TAKXKE 3a-
SIBOK paOOTHHUKOB, OTBETCTBEHHBIX 3a IKCIUTYyaTaIHIO COOPYKEHHH
1 000pyTOBaHMS.

Tekymuii peMOHT OCYIIECTBISAETCS CHJIAMH PEMOHTHBIX IlE-
XOB WJIHM TIOCTOSIHHBIX PEMOHTHO-CTPOMTENBHBIX Opurana, 6o
AKCIUTYaTallMOHHBIM MepCOHANIOM Mpennpustus. OuHaHcupoBaHue
TEKYILIEr0 PEMOHTAa OCYIIECTBISIETCS 3a CUET SKCILTyaTallMOHHBIX
pacxon0B. PeMoHTHBIE pabOTHI B 00bEME TEKYIIETO PEMOHTA, MPo-
U3BOJMMBIE B MPOIECCEe KATUTAILHOTO PEMOHTA, OCYILIECTBISIOTCS
3a CUET aMOPTHU3ALMOHHBIX OTYUCIIEHUN Ha KAalUTAJIbHBIM PEMOHT
(monoXkeHne O NPOBENEHUH IUIAHOBO-IPEIYNPEAUTEIBLHOIO pe-
MOHTA).

B npouecce skcruryataniii MPpOUCXOIAT U3HOC COOPYKEHHM
u o0opymoBaHus, (HU3MIECKOE M MOPAIBLHOE CTapeHHE, CHIIKAIO-
1iee MPOU3BOJUTENBLHOCTh M HAJEKHOCTb, a TaKXKe SKOHOMHY-
HOCTb. /{711 BOCCTAHOBIIEHUS MEPBOHAYAIBHOIO COCTOSIHHSI TaKHX
COOpYKEHUH WM OOOPYIOBaHHUSA, WJIM UX MOJAECPHHU3ALMH OCY-
HIECTBIISIOT KallUTAJIbHBIN PEMOHT.
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Kanumanvhulii pemMoHT — KOMIUIEKC TEXHHUYECKUX MEPOTIPHSI-
THi{, HATIPABJICHHBIX Ha BOCCTAHOBJICHUE WJIU 3aMEHY M3HOIICHHBIX
TpyO, apMaTypbl COOPY>KEHHI M YCTPOWCTB; MPOBOJIUTCS 33 CUET
aMOPTHU3aLMOHHBIX OTYUCIICHHIA.

KanuTanpHblii pEMOHT OXBaTBIBACT WCHPABICHUE M 3aMEHY
OOJBIINX YYaCTKOB WJIM KPYIHBIX 3JIEMEHTOB COOPYXKCHHH, a TaK-
K€ PEMOHTHBIE pabOTHI, TPEOYIOINE CIOKHBIX TEXHUYECKUX Me-
POTIPUATHI WM CBA3aHHBIE C N3MEHEHUEM KOHCTPYKIIHH.

Paznmu4aroT KOMIDIEKCHBIH M BBIOOPOYHBIA KalUTATBHBII
pemoHT. KommiekcHbIN — mpeaycMaTpuBaeT peMOHT 00OpyHoBa-
HUSI 1 COOPYKCHUH B LIEJIOM, a BEIOOPOYHBIA — PEMOHT OTACIHHBIX
KOHCTPYKIIH.

Bp100pOUHBIH KaNUTAIBHBIA PEMOHT TPOBOAMTCS MO Mepe
W3HOCA OTJIEJIbHBIX KOHCTPYKIUIA M B cIy4asix (IOJ0XKEHUE O TPO-
BE/ICHUY IJTAHOBO-TIPEAYIPEAUTEIIHEHOTO PEMOHTA):

a) KOT/1a KOMIUIEKCHBIH PEMOHT MOXKET BbI3BaTh MepeOou B
paboTe OTAEeNBHOTO IeXa WK IPEANPHUITHS B LIEJIOM;

0) TMpW 3HAYATEITHHOM H3HOCE OTICIBHBIX KOHCTPYKITHH,
YTPOKaIOIIeM COXPAaHHOCTH BCETO COOPYKEHHUS,

B) TIpU SKOHOMHYECKOHW HEIeIeco00pa3HOCTH IMPOBEICHUS
KOMILIEKCHOTO PEMOHTa (CHOC 37aHusl, MPEKpaIIeHHe dKCILTyaTa-
UM TPENPHUSTHS, IPEAnoaraeMasi peKOHCTPYKIHUS U T.11.).

K paGoram, BBIOTHSEMBIM 33 CUET CPEICTB KalUTaJIbHOTO
PEMOHTa, MOTYT OTHOCUTHCSI:

a) HAJIAJOYHbIe Pa0OTHI 0 YCTAHOBKE MPUOOPOB yyeTa pac-
XO7la ¥ I3MEPEHHs HEOOXOTUMBIX MTapaMeTPOB BOJIBL, Ta3a, OCA/IKA;

0) paboTHI MO aBTOMATH3AlMU U TIEPEXO0y Ha TUCTAHIIMOH-
HOE YIIpaBJIeHHE POU3BOJICTBEHHBIX ITPOIECCOB;

B) HaJAJI0OYHBIC Pa0OTHI, MPOBOJAMMBIE B IIETISTX MHTEHCU(U-
KalliH U ONTHMHU3ALUHN TEXHOJIOTHUECKOTO PEKUMA;

r) pabOThI MO PEKOHCTPYKIMH, PACHIMPEHUIO, OJIAroycTpou-
CTBY U TEXHMYECKOMY IEPEBOOPYKEHHUIO, OOHOBICHUIO 000PYI0-
BaHMs, 3aMCHSIONINE KANPEMOHT W TOBBIIMIAIONIAE JKCIUTyaTaIlH-
OHHYIO 3P EKTHBHOCTD;

1) paOoTHI 10 TIepeOypUBAHUIO MaJI0ICOMTHBIX CKBAKHH;

€) paboTHI IO MEePEeKITaIKe YIaCTKOB H3HOMICHHBIX TPYO;
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) pabOTBl IO OYMCTKE BHYTPEHHHX TIOBEPXHOCTEH TPyOO-
NPOBOJIOB OT OOPACTAHUHN M 3aLIUTE UX OT KOPPO3UH.

[lepeyeHb OCHOBHBIX PabOT M TMPUMEpHAss NEPUOJUYHOCTD
NPOBEICHUSI KAUTAILHOTO PEMOHTA COOPY)KEHUH JaHbI B MPHJL. 1.

Tak e Kak ¥ TeKyIIHid PEMOHT, KallUTaJIbHBII PEMOHT IPO-
W3BOJIUTCSI 110 TOJIOBBIM TpaduKaM, COCTABICHHBIM Ha OCHOBaHHU
JAHHBIX  TEXHMYECKHX OCMOTPOB  MEPCOHAIOM  PEMOHTHO-
CTPOMTENIbHBIX OPTraHW3alUil MM PEMOHTHBIX OpHraja Mpeanpus-
s BKX.

OT60p OOBEKTOB MJIsi KAMMTAIBHOTO M TEKYIIETO PEMOHTA
NPOM3BOJUTCS TIABHBIM HHKeHepoM npeanpustus BKX Ha ocHo-
Be Je(DEKTHBIX BEJIOMOCTEH, COCTABICHHBIX B PE3yJbTaTe OCMOT-
pPOB B HaType, 3amuceil B XXypHaje IeKypCTB, PalioOpTOB O JIedeK-
TaX, a TAaKXKe 3aKITFOYCHHUH CIEIUaTbHBIX KOMUCCHIA, PE3YyJIbTaTOB
o0cCIIeZIOBaHMI HANAJOYHBIX OpPTaHU3aIMid U MPOCKTOB MOJICPHU-
3allUU U TEXHUYECKOTO MEPEBOOPYIKEHHS.

Ha ocHOBaHMM BBIIIEYKa3aHHOTO COCTABISIOTCS T'OJIOBBIC
rpaduKy W IUIaHBI, COJEpJKAaIllMe CBEACHUS, HEOOXOIMMBIE IS
OTIpeJIeNIEHUs] CPOKOB U BHJIOB peMoHTa. POpMBI TOJI0BBIX rpadu-
KOB M TUIAHOB MIPUBEJICHBI B IPUIL. 2.

@uHaHCHPOBAaHUE KAMHUTAIBHOTO PEMOHTA OCYIECTBIISETCS
32 CYET aMOPTH3AIMOHHBIX OTYWCIICHWM, MpeIHa3HAUYCHHBIX IS
3TUX LEJEH.

[MopsioK BBHITIOJTHEHUS PEMOHTHBIX pabOT yCTaHaBIMBAETCS
pykoBoactBoM BKX, odopmitsiercs: mpuka3om: cOOCTBEHHBIMH pe-
MOHTHBIMH OpHUraJiaMu, PEMOHTHBIMHU CIIy)KOaMU TPEIIPUSTHN
Bonokanana (BOIOPOBOIHBIX CTaHIIMA, CTAHITUI a’palii, HacoC-
HBIX CTAHIMHA W T.I.) WINA CyONOJPSIHBIMH CIICIUATH3UPOBAHHBI-
MU OpTaHU3aLUSIMH.

KanuranbHplii pPEeMOHT NPOW3BOAAT CHJIAMH PEMOHTHO-
CTPOUTENIbHBIX OpPraHu3alid (MOAPSIHBINA CIIOCO0) WM PEMOHT-
HBIX OpHUTraj MPOU3BOACTBEHHOTO MPEINPUSATHS BOJIOCHAOKEHUS U
BOJ/IOOTBEJICHUS (XO3SHCTBEHHBIH c110CO0).

[TnarupoBanue padot o I[P moxpasnensiercs Ha mepcrek-
TUBHOE, TOJIOBOE U OIlEepaTUBHOE. [1J1s1 3TOr0 COCTaBIAIOTCS:
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— NEpPCNEKTUBHBIE IUIAHBl KAaNUTAJIBHBIX W TEKYIIUX pe-
MOHTOB;

— CBOJIHbI€ TOJIOBBIC IUIAHBI PEMOHTHBIX paboT U mpodu-
JAKTHYECKOTO 00CITYKHBAHUS;

— TOJOBBIE U MECSYHbIC IUIAHBI-TPA(QUKN KaUTAIBHOTO U
TEKYLLIErO0 PEMOHTOB.

Cuctema [II1P Bxirowaer ciemyroniue nNpakTHUECKHE MEpO-
HPUATHUA:

— COCTaBJIEHUE NIEPEUHsA CETEd M COOPYKEHUM, MOJJIexka-
IIUX PEMOHTY;

— olpejeseHNe BUJIA U XapaKTepa peMOHTHBIX padoT;

— oIpeAeseHre MPOJOJDKUTEIBHOCTH MEXPEMOHTHBIX I1e-
PpHOIOB;

— TUIaHUPOBAaHUE PEMOHTHBIX PadoT;

— o0ecrnieueHne TeXHUICCKON M CMETHOU JJOKyMEHTAITUCH;

— o0ecreyeHne MarepuajaMl M 3alacHbIMU YacTsIMH, He-
00XOMMBIMHU JJI1 PEMOHTHBIX U HKCIUTyaTallMOHHBIX padoT;

— OpraHu3anus NpPOU3BOJCTBEHHOW 0asbl /Ui OCYLIECTBIIE-
HUSI PEMOHTHBIX paloT;

— NIPHUMEHEHHE HOBEHIINX METOJOB PEMOHTA;

— BHEJIpEHHE MpaBWJ SKCIUTyaTallid M TEXHUKU Oe3omac-
HOCTH;

— OpraHu3anus KOHTPOJS KauyecTBa PEMOHTA.

CoBpeMeHHas JKCIUTyaTalds BOJOIPOBOIHOM CETH B yCIIO-
BUSIX HACEJICHHBIX IIYHKTOB M NPOMBIIUICHHBIX NPEINPUATHN HE
MOYKET OBITh yCHEIIHOW 0e3 MPUMEHEHUSI COBPEMEHHBIX KOMILIEK-
COB JUIsl JTMarHOCTHKU COCTOSIHUS TpPyOONpPOBOJIOB, apMaTyphl,
HAaCOCHOTO 000pyAOBaHHUsA. 3abilaroBpeMeHHOE OOHapyKeHue
HENoJaJ0K B paboTe ceTu U 00OpyIOBaHMS MO3BOJIIET M30EKaTh
WIH, TI0 KpaifHel Mepe, CHU3UTh YOBITKH OT aBapwid, HCKIIIOYUTh
YeJI0OBEYECKHE JKEPTBBI, ONTUMH3HPOBATH PEKUMBI PaOOTHI CETH,
CHHM3HUTH JKCIUTyaTal[MOHHBIE PACXO/bl, OCOOCHHO 3aTpaTbl Ha
JJIEKTPOIHEPTUIO, M30EeKaTh W3JMIIHUX PACXOJOB BOABI M, KaK
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CJICJICTBUE, YACPKUBaTh Tapu( HA BOJY B IPUEMIIEMOM HHTEpBAJIC
1IeH, oOecreunBasi BO3MOXKHOCTD OIUIAThI €r0 BCEMU KaTErOPUSIMHU
BOJIOTIOTPEOUTEIEH.

5.2. KoHTpOJIbHBbIE MCTILITAHUS BOAOBOJOB U ceTeil

B xone KOHTPONBHBIX THUAPABIMYECKHUX WCIBITAHUNA BOJO-
MIPOBOJIOB TIPOM3BOMATCS CIEMYIOIINAE PadOThl: MaHOMETpUYEeCKas
ChEMKa; U3MEPEHHE THAPABIMYECKUX COMPOTUBIICHUNA TPYOOIPO-
BOJIOB; KOHTPOJIbHBIE MCTIBITAHUS HA YTEUKY; CHATHE (PaKTHUIECKUX
XapaKTEPUCTHUK HACOCOB.

IIpy ™MaHOMeTpUYECKON CBhEMKE U3MEPSIOT CBOOOIHBIC
HATIOPBI B PA3JIMYHBIX TOYKAX CETH. J[JIs1 3TOTO MCIIONB3YIOTCS 00-
pasnoBsie MaHoMeTphl kiacca 0.4. OHM ycTaHaBIMBAIOTCS B KO-
Joaax, Hambosee ONM3KUX K y3JIaM CETH, TJEe €CTh TOXKapHBIC
THIPAHTHI WK 3apaHee MPeyCMOTPEHBI MITyIepa IS TIOKITI0Ye-
HUS MaHOMETpPOB. MaHOMeTpuYecKas CheMKa JIOJDKHA IPOU3BO-
JUTHCS OJHOBPEMEHHO BO BCEX HCIBITHIBAEMBIX TOYKAaX, MO BO3-
MOYHOCTH, P HEM3MEHHBIX YCIOBHSIX pabOTHl CETH U BOJIOBOIOB
B 4achl MakcuMaibHOro (¢ 11 10 15) m muammansHOTO (1-5) BOIO-
noTpeoIeHus.

W3mepeHne TuapaBIMYeCKAX COMPOTHUBICHUN TPOU3BOIST
JUTSL TOTO, YTOOBI OTIPEICTUTh CTETICHb 3apacTaHus TPyO M, COOT-
BETCTBEHHO, U3BMEHEHHUE MX MPOIYCKHON criocoOHOCTH. MeToanka
MPOBE/ICHMS UCIIBITAHUIN 3aBHUCUT OT JMAaMeTpa TPyOONPOBOJOB M
OCYIIECTBISETCS CICAYIONUMHU CITOCOOaMM:

— cOpocoM BojBl Yepe3 OAWH TMOXAPHBIA THIPAHT (HA JHU-
HUAX auameTpoM 10 300 MM); TIpr 3TOM pacxoj BOJbI COCTaBISET
e Gosee 20-30 am’/c;

— cOpocoM BOJBI Yepe3 HECKOJIbKO MOCIEOBATENBHO pac-
MOJIOKEHHBIX TIOXKAPHBIX THUAPAHTOB WJIM COPOCOM BOJBI 4epe3
CTEHJIEp, CHAOXEHHBIN CIIENUaTbHON HACaJAKOW (sl JTUHUN Jua-
MeTpom 10 400 Mm);

— Cc1ocoboM Tpex MaHOMETPOB.
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Ha puc. 1 cxemMaTH4HO MPECTABICH Y4aCTOK TPyOOIpoBOIa
C YCTQaHOBJICHHBIMH Ha HEM TpeMs MOXapHBIMHU THIpaHTamu. Ha
JIBYX TOKapHBIX THJIPAHTaX yCTAHOBJCHBI CTCHIEPHI C MaHOMET-
pamu, TpeTuil cTteHaep obopyaoBaH cOpPOCHOM TpyOOW M BOJOME-
poMm (mimm Hacankoi). Ilepen HadanoM HMCTIBITAHUH ONPEIEISIFOT
reoIe3NYECKHe OTMETKH YCTAaHOBJIIEHHBIX MaHOMETPOB M paccTos-
HUSI MEXKTy THPaHTaMH.

5P S @mmb
n e o7 o T
d {4 1>

11 12

Puc. 1. Cxema TuIpaBIMIeCcKOT0 UCITBITAHUS TPYOOIIPOBOIa

[Topsinok mpoBezieHust paboT: 3aKpBIBAaeTCS 3aJBHKKA HA BO-
JIOBOJIE, ONPENEINAIOTCA MOKa3aHUs MAaHOMETPOB M BOAOMeEpa, 3a-
TEM MPOU3BOJIUTCS COPOC BOABI Uepe3 TpeTuil creHaep. Bennmunny
pacxo/a onpeaeNsoT Jub0 Kak pa3sHHIly NMOKa3zaHH Bojgomepa 3a
nepuoj BpeMeHu At, 160 00BbEMHBIM CIIOCOOOM IO HAMIOJHEHHIO
TapUpPOBAHHON €MKOCTU (Hampumep, 6aka MoJMBOMOCYHONW Mallu-
HBI) 32 Bpems t.

[Tpu 3aKkphITO# 3aBIKKE W OTCYTCTBHM cOpoca udepe3 THII-
pant I'; moka3zaHHs MaHOMETPOB OYAYT OTJIMYATHCS HA BEIUIHHY
Pa3HOCTH X re€0JIe3NYECKUX OTMETOK.

dakTU4eCcKoe YIEeNbHOE CONPOTUBJICHHE TPYyOONpOBOAA
onpenensieTcs no Gopmyine

A, =Ah/1-Q,

aKm
A=(M+Z7)-(M,+Z,),
rac Q — pacxoa BOJIHI, C6paCBIBaeMOfI OpHu UCIBITAHUAX, M3/C;
{— pacCTOAHUE MECKIY O6pa3I_IOBBIMI/I MaHOMETpaMHn

(ocsAMH THUAPAHTOB), M; Z; — TeOJe3UuvecKas OTMETKa
TOYKH, B KOTOPOW YCTAaHOBJIEH MAaHOMETD.
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CreneHb 3apacTaHus UCTIBITBIBAEMOT'O TPYOOITPOBOIA XapakK-
TEPU3YETCsl COOTHOIICHHEM

A
K, = y
mab6
rie K. — KodpOUIMEHT YBEIWMUYEHUS COMPOTHUBICHUS; Ay —
yIIENbHOE COMpPOTHBICHHUE TPYOONpPOBOAA JaHHOTO
auaMeTpa; Agpaom — GakTHIecKOe yIeIbHOE CONPOTUB-

JIeHHe TpyOOIpoBOAa.
Omnpenenenne (PaKTHUECKOTO COMPOTUBICHHUS CHOCOOOM
TpeX MaHOMETPOB 3aKJIOYAETCsI B TOM, YTO Ha y4acTKe TPyOOonpo-
BoJ1a (pHC. 2) C TOMOIILI0 00Pa3IOBBIX MAHOMETPOB TPOU3BOTIUTCS
U3MEpEeHHUe 1aBJICHUI B TPEX TOUKAxX: B Hadajie, CepeNHE U B KOH-
ne. Bogopa30op oTCyTCTBYeT, a MOCTOSIHCTBO pacxoja MOATBEp-
K/TAaeTCsl TIOCTOSTHCTBOM Pa3HMIl MOKAa3aHUH MaHOMETPOB. 3aTeM B
paiioHe yCTaHOBKH CpPEJIHETO MAHOMETpPA, B TEUCHHUE OTIPEIeIIeHHO-
ro BPEMEHH OpraHHM3yeTcs MOCTOSHHBIA OTOOp BOXBI ¢ (hUKCHPO-
BaHHBIM pacxoaoM. DUKCUPYIOTCS MOKa3aHUsI MAHOMETPOB H TPH-

0OpoB — M3MepuTenel pacxoaa.
M, Q b

M @ Ah
2
o — |

ly q 15}

hakm
b

M;

Q17 Ahl

Puc. 2. [IpuanunuanpHas cxeMa UCTIBITaHHs
METOJIOM TPEX MaHOMETPOB

VenbHOe CONPOTHBIEHUE A gpaer BBIUYUCIAETCS € IOMOILBIO
ypaBHEHUs OajlaHca pacxo/a BOJAbl B TOUKE cOpoca, T.e. HCXOAT U3
TOT0, UTO Ha yyacTke 1—2 pacxoJ BObI cocTaBisil Q;, a Ha y4acT-
ke 2—-3 — Q,, yMEeHbIICHHBIN HA BETUYUHY (-

0=9+0,
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WJIn =

rae Q; u Q, — pacXobl 1O y4acTKaM, M/c.

2
Orcrona Apaen :l /A—hl— /A—hz ,
g\ 4 £,

rae Ah; u Ah, — moTepu Hamopa Ha ydacTkax JiauHO# £ u £, cooT-
BETCTBEHHO, T.€.

A =(M,+Z))—-(M,+Z,),
Ahy, =(M,+Z,)—(M,+Z,).

BaxxHbIM ycJ0BHEM 3THUX HUCHBITAaHUM SBJISETCS MPEANOio-
JKEHHE, YTO OTCYTCTBYIOT YT€UKH (CKPBIThIEC MOPHIBBI) Ha 00CIETy-
€MBIX y4JacTKax.

[Ipn ucpITaHUAX HA YYaCTKE MEXKAY MaHoMeTpaMu M u M;
BCE BOJIOTIOTPEOUTENH JOJIKHBI OBITh OTKIIIOUCHBI. /111 momyyeHus
PE3yJIBTaTOB ¢ IOTPELIHOCTBIO 10 5% pacxol ( MOJIKEH COCTaB-
7Tk He MeHee 10-15% ot Tpan3uTHOTrO pacxona Q.

KoHTponbHbIe UCTIBITAaHUSI HA YTEUKY MOTYT OBITh NpOBEJe-
HBI OJIHUM U3 CJIEYIOIIUX CTIOCOOOB:

— C IIOMOIIBIO BOJOMEPOB;

— TI0 TIQJICHUIO YPOBHS BOJBI B OaKe BOJOHAIIOPHOW OamrHu
WIH B CTOSIKE;

— C IOMOUIbK0 KOHTAKTHBIX MHAMKATOPOB JABICHMS, AEH-
CTBYIOIIMX ITOCTOSIHHO BO BPEMSI OKCILTyaTalluu CETEM;

— AHAJIUTUYECKH.

BapuanTsl peanu3anuu Crioco0OB OIpPEENCHHUS BEIUYHHBI
YTEUYKH C MIOMOIIBIO0 BOJIOMEPOB, BOJOHAIOPHON OalrHu, MaHOMET-
POB TIpe/ICTaBJICHHI Ha puC. 3.

OmnpeneneHye yTedku ¢ MOMOIIBIO BOAOMEPOB 3aKJIIOUAETCS
B CII/IYIOIIEM: BEJIMYMHA BO3MOKHOM YTEUKH COCTABJISICT Pa3HUILY
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MEXJTy MOKa3aHUSIMU BOJIOMEpOB (pHc. 3, @, 0), MIPU OTCYTCTBUHU
BOJIOPa300pa Ha y4acTKEe MEXKIY BOJIOMEPaAMHU.

[IpaBWIBHOCTh TIOKAa3aHHWH BOJOMEPOB, pacrojaraeMbIxX
BOJIM3M €MKOCTEH BOJIOHANOPHOW OalllHu W pe3epByapa YHCTOM
BOJIBI, MOYKET OBITH MOATBEPKIEHA OOBEMHBIM CTIIOCOOOM, T.€. IO
00bEeMy BOJIbI, TIOCTYITUBIIIEMY B €MKOCTH B TCUCHHE BPEMEHH HC-
NBITAaHHUH, TIPH YCJIOBUU OTCYTCTBHS U3 HUX BOAOpa30bopa.

-

1 —Hacoc;2u S - BOAOMEpBI, 3 — MAHOMETPBL; 4 — TPYOONPOBOT, 6 — OAIIIHSL.

a)

2
<Ly

1 —Hacoc; 2 — BogoMmep; 3 — MaHOMeT); 4 — TpyOOIpoBo; 5 — pe3epByap; 6 — 3aIBIDKKA.

0)

a4 ©

et
Dt g

6

1 —Hacoc; 2 — Bogomep; 3 — MaHoMeTp; 4 — TPYOOTIPOBOT; 5 U 6 — 3aIBIKKHL.
6)
Puc. 3. CxeMbl onpe/ieieHnsT BETUIHHBI YTEYKH BOJIBI:
a — BoJioMepaMH; 6 — BOIOMEPOM, TIOCTAaBJICHHBIM Ha OOBOTHOW JTMHWH,
68 — MAHOMETPOM
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[Ipu BBIKITIOYEHUH Hacoca (CM. puC. 3) MOKa3aHUsI MAaHOMET-
pa, B ciy4ae OTCYTCTBHSI YTEUeK, B T€UEHHE ONPEACICHHOTO Bpe-
MEHH JOJDKHO OBITh MOCTOSIHHBIM. V3MeHeHHe Moka3aHui MaHO-
MeTpa (IaIeHUue) TOBOPUT O HAIMYMH YTEYKH, a €€ BEJITMYMHA MO-
KET OBITh OmpejeNieHa Kak pa3HHIla 00beMOB BOJBI B 0ake BOJO-
HATIOpHOW OamrHW 3a BHIOpAaHHBIH HAMH TPOMEXKYTOK BpEMEHHU
(BBIOOp TIPOMEKYTKA BPEMEHH 3aBHCUT OT CKOPOCTH TTaJICHUS J1aB-
JICHUs, T.€. U3MEHEHHS TIOKa3aHUI MaHOMETpA).

B cnydae, m300pakeHHOM Ha puUC. 3, 6, BEIMYHUHY YTCYKU
MOJKHO OIPEeNUTh (IPU YBEPEHHOCTH, YTO 3aJBIKKU 5 U 6 Tep-
METHYHBI) 10 BEJIHMYUHE IOTOJIHUTEILHOTO PAacXo/a, TOAaHHOTO B
BOJIOBO]] Yepe3 BOJIOMeEp 2 sl BOCCTAHOBIICHHS TIOKa3aTeeld Ma-
HOoMeTpa 3 ¢ M, (cHu3uBmmiics) 1o M; (pabodero).

Hanwure Ha ceTH KOHTPOJBHO-H3MEPUTEIBHBIX HPHOOPOB,
00eCTIeYNBAIONIUX CHATHE U Tepenady HHQOPMAIMU O COCTOSHUH
CEeTH, TIO3BOJISICT NMPUHUMATh TPABWIBHBIC PELICHUS IHCIIETYEPY,
WH)KEHEPY JKCIUTyaTHpYIoIeics ceTn. bonee Toro, aHamm3 mocry-
nuBIIel wHPOpManuu mno3Boisier DBM pabortath B KayecTBe
«COBETYMKA» WM PYKOBOIUTH PEKAMOM pabOThI OTACIBHBIX
y4acTKOB CETH.

5.3. TeopeTu4eckue OCHOBBI MO/ICJINPOBAHUS CHCTEM
M0Ja4H U pacnpeeaeHusi BoAbl

Teopust MoJenUpOBaHUA CHUCTEM TOJA4YM U pacrpeaesieHUs
BOJBI TONPOOHO wmW3iokeHa B paborax H.H. AGpamosa,
J1.®. Momnuna, M.A. Comoga, B.A. Xaucnesa, A.Il. Mepenkosa,
C.B. Cymapoxkosa, B.P. Uynuna, A.I'. EBgokumona, A.Jl. Tessie-
Ba U APYIHX y4yeHbIX. Yxe B 1970 IT. pacuer ycTaHOBMBILETOCS
MOTOKOPACIIPEICTICHUS B MH)KEHEPHBIX CETsX, MOJIOKEHHBIH B OC-
HOBY MOJICIMPOBAHMUS CUCTEM IOJAYM U PACIpPENEICHUS BOJbI
(CIIPB), momyuyms1 MpoYHYI0 TEOPETUUECKYIO 0a3y, MO3BOJMBILIYIO
CO3/aTh IIPOrpaMMBI JUIs BBIIIOJIHEHHS 9THX pacueToB Ha DBM.
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B cuny mpucymieit coBpeMeHHbIM TPOrpaMMHBIM KOMILIEK-
caM BBICOKOW CTENEHH aBTOMATH3allMM MOKET BO3HUKHYTh BIIE-
YaTiaeHHe, YTO CHEHUATUCTY JOCTATOYHO O3HAKOMHUTHCS C HH-
CTPYKUMEH W BBECTH HCXOJAHbIE NaHHbIE B KoMmIbioTep. OnHako
OTIBIT TIOKA3bIBA€T, YTO JUIA 3(PPEKTUBHOTO MOCTPOCHUS MOJEIeH
CIIPB na DBM, B 0COOCHHOCTH aHaJM3a TOJTYYCHHBIX PE3yiIbTa-
TOB, 0053aTENbHO HAJIMYHE ONPEACTICHHBIX TEOPETHYECKUX 3Ha-
HUM.

HaubGonee tTunuyHble OMMUOKK B MPAKTUKE MOJEIMPOBAHUS,
CBSI3aHHBIE C MPOOEIaMU B TEOPETUYECKOM MOTOTOBKE:

—TONBITKA TIOCTAHOBKU 33/1a4 MOJIEIMPOBAHUS, HE HMMEIO-
[IMX PeLICHMS;

—Teperpy3kd MOJIIH JIEMEHTAMHU, HE WUTPAIOIIUMH CyIe-
CTBEHHOW pOJIM JUIsl pacyeTa pekuMma MoJayu U pacrnpeiesieHUs
BOJIBI;

—HEJIOIyCTUMOE YIPOIICHUE MOJICNIH ITyTeM UCKITIOUCHHS U3
HEE 3HAYUMBIX 3JIEMEHTOB.

CoBpeMeHHbIH 3Tan B pa3BUTUHU MPOTPAMMHBIX CPEJICTB IS
MOJIETTMPOBAHMS CUCTEM IOJAYU U paclpesesieHUs] BOJbl XapaKTe-
pHU3yeTcs TeM, YTO MaTeMaTHYecKue IpoOiieMbl, CBsI3aHHbIE C pac-
YeTOM YCTaHOBHBILETOCS IMOTOKOPACHpPEAETICHHUs, YCIEIIHO pelle-
HBI, ¥ TTIABEHCTBYIOIUMH CTaJId HIKETIEPEUNCICHHBIE (DaKTOPHI:

— TIOBCEMECTHOE MPHUMEHEHHE BBICOKOIIPOU3BOIUTEIBHBIX
MEPCOHANBHBIX KOMIBIOTEPOB, OOECICUMBAIONINX BBICOKYIO 3(-
(PEeKTUBHOCTH PAcUETOB W MPEIOCTABIIAIONIMX IIHPOKUE BO3MOXK-
HOCTH JUIsl BU3yaJIbHOIM HHTEPIPETAIlNN UX Pe3yIbTaToB;

— Ppa3BUTHE W MTOBCEMECTHOE BHEIPEHHE CPEICTB CO3IaHUS
0a3 MTaHHBIX W YIPABICHHUS UMH, CTPEMHUTEIBHOE PA3BUTUE TC€OWH-
(hOpMaITMOHHBIX CUCTEM;

— TIPUOPHUTETHOCTH 3a7ad MOJEIMPOBAHUS PEaJbHBIX JKC-
TUTYyaTUPYEMBIX CeTei Ha (poHEe COKpaIeHUS MPOSKTHOW W CTPOH-
TEJIHOW JIeATETbHOCTH, BBIIBIKCHNE HA MIEPEAHUH TUIaH Mpobiem
MOBBIIICHHUS HAJCKHOCTH BOJOIMPOBOJHBIX CUCTEM, CHIXKEHHUS TO-
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Tepb BOJbI B MPOIIECCE €€ TPAHCIIOPTUPOBKH U MOTPEOJICHUS U CO-
KpallIeHHUsI Pacxo/ia JHEPTeTUIECKUX PECYPCOB.

B coBpeMEHHBIX YyCIOBHSX, OTIMYAIOMINUXCS TUHAMUYHBIM
U3MEHEHHEM MapaMeTpoB M CTPYKTYpPHl BOJOIPOBOJIHOU CETH,
SMHU30JMYECKUE THUAPABINYECKHE pacueThl HE B COCTOSHUU YJIO-
BJICTBOPUTH MH(POPMAIIMOHHBIE MOTPEOHOCTH KCIUTYaTallMOHHOTO
nepcoHana. TpaaullMOHHBIE TEXHOJOTUU CO3/IaHUS PACUETHBIX
CXEM U BBITIOJHEHUS] MHOTOBAPUAHTHBIX THJIPABIUYECKUX pacye-
TOB C II€JIBIO PEIICHUS JIOKAJbHBIX 33Jau yCTYMalT MECTO KOM-
IUIEKCHOMY MOJICJIMPOBAHUIO CUCTEM IMOJA4YM U pachpeieseHus
BO/JIbI, TTO3BOJISIOIIEMY OIIEPATUBHO OTPakaTh U3MEHEHUs, IPOHUC-
XOJSIIIEe B CUCTEME BOJOCHAOXEHHUS, © CBOEBPEMEHHO MX aHAIIU-
3UpOBATh.

MogenupoBaHue CHUCTEM IOJAYd U PACIpPEENEeHUs] BOJIBI
MOYKHO OTIPE/IECINTh KaK MPOIECC, BKIIOYAIOUINNA CO3/1aHUE MOJIe-
7M1, TOAJIEP’)KaHUE €€ B aKTyaJIbHOM (COOTBETCTBYIOIIEM HaKaIlIH-
BAIOIUMCSl U3MEHEHHSIM) COCTOSIHUU, BBIIIOJIHEHUE TUApaBINYE-
CKHX pacyeToB U aHaJM3 UX Pe3yIbTaTOB.

B oOmiem Buae mporpaMMHBIA KOMILIEKC MPEACTaBISIET CO-
00i1 COBOKYIMHOCTh MPOTPaMM, 00ECIIEUMBAIONINX BBOJ| WH(OpMa-
UM, (OPMHUpPOBAHUE CHCTEM YpPaBHEHUU, YHMCICHHOE pEeIlIeHUe
9THX CHUCTEM, BBIBOJ PE3yJbTATOB B BHJIE CXEM, OTYETOB U rpadu-
KOB W UX aHanu3 (puc. 4).

Otansl BBOJA JAHHBIX B MOJIEIb:

— BBOJ CTPYKTYpPHI CETH;

— ¢dopmupoBaHne TpaGUIECKOTO OTOOPAKEHUS CUCTEMBI
N0JIa9 U PACIIPEIeIICHHSI BOJIBI,

— BBOJ] TEXHOJIOTHYECKUX MTAPAMETPOB Y3JIOB U yYACTKOB;

— (¢opMupoBaHue rpaduuecKkoro OToOpaxxeHHsi reorpadu-
YECKUX U TPaJOCTPOUTEIBHBIX OOBEKTOB.

B xoneunom wutore Qopmupyercs uzobpaxenue CIIPB,
KaXKIbIA DJIEMEHT KOTOpPOTO CBSI3aH C OJHOM MM HECKOJbKUMU
Ta0JIMIaMU TEXHOJIOTUYECKUX JaHHBIX. 300paskeHue COOTBET-
CTBYET TOIIOJIOTUU ceTel. YjalleHue WM Jo0aBJeHHE M300pake-
HHUSI yYacTKa BBI3BIBAET COOTBETCTBYIOIIME HM3MEHEHUs B (haiine
OTIMCAaHMA CTPYKTYPbI CETH.
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Jl5is1 aBTOMAaTU3MPOBAHHOTO BBOJA JAHHBIX B MOJIENb IIHPO-
KO UCTIOJIB3YIOTCSI BCTPOCHHBIC YHUBEPCAIbHBIC CIIPABOYHHKH TEX-
HUYECKUX TIapaMeTPOB HACOCOB, TPYO, apMaTyphl M JPYTUX MOJe-
JUPYEMBIX 3JIEMEHTOB.

Pa3znooOpa3Hyro nHGOpPMAITHIO O CHCTEME TTOIaYu U pacipe-
JIeTICHHST BOABI MOXHO B3STh M3 MJIEKTPOHHBIX 0a3 JaHHBIX, KOTO-
pBIe BeAyTCs Ha MPEANPHUATHAX BOJOIPOBOTHO-KAaHATN3AIMOHHOTO
xo3sticTBa (BKX). ba3el qaHHBIX 0 BOJIONIPOBOHOM CETH U COOPY-
KCHUSAX Ha Hell (KOJIOMIEB W Kamep C 3alopHO-PETyIHpYIOLIeH
apMaTypol, HAMOPHBIX M PETYIHUPYIOIIMX PE3EPBYapOB, HACOCHBIX
CTaHIIMI) UMEIOTCS, KaK MPaBWIIO, B POHM3BOJACTBEHHO-TEXHHYEC-
KX OThenax mpeanpustuii. Bo MHOTHX ciiydasx mHpopmanus o
COCTOSTHUH BOJIOTIPOBOJHON CETH W COOPY)KCHHH Ha HHUX JINOO OT-
CYTCTBYET, TUOO yTepsiHa B PE3yJbTaTe MHOTOUYMCIICHHBIX «BOJIE-
BBIX» Iepeliad BOJOMPOBOJHOTO XO3SWCTBA U3 OJHUX PYK B JpY-
rue. [ToaTomy coznanue 6a3 AaHHBIX O COCTOSIHUM U paboTe ceTu
SIBIISICTCST HanOoJiee OTBETCTBEHHBIM MeporpusitueM. [laHHbie O
noTpeOuTessIX BOAbl Ha OonbinmuHCTBE Npeanpusatuii BKX Taroke
HAKaIUTUBAIOTCS B AJIEKTPOHHOM BHUJI€ U IMIIOPTHPYIOTCS B MOJIEIb
CIIPB.

5.4. PaGoTa Ha BO10OBO/AX U BOJOIIPOBOJIHOI CeTH

BonoBoasl 1 BomonpoBogHas ceTh (Aajiee— CETh) JOJKHBI
obecrnieunTh OecriepeOoifHOE M HaJEKHOE CHAOXKEHHE MoTpeduTe-
Jeil BOJIO#, KOTOpas 1Mo CBOEMY KauecTBY OTBEYAaeT TPEOOBAaHUSAM
CTaHzaapTa.

B 3aaum TEXHUYECKOM 3KCIUTyaTalluy CETH BXOIAT:

a) HaJ30p 3a COCTOSTHUEM M COXPAHHOCTBIO CETH, COOpYKe-
HUH, YCTPONCTB M 000pyMOBaHUS Ha HEH, TEXHUYECKOE CONeprKa-
HUE CETH;

0) pa3paboTka COBMECTHO C IPYTHMH TIOpa3IeICHUSIMH Op-
ranuzamu BKX mepornpusituii mo coBepIIeHCTBOBAHUIO CHCTEMBI
NOJaYM M PACHpEAENCHHUs] BOJABI, a TaKXKEe MEPOIPHUIATHH 110
NPEIOTBPALICHUIO TIEPEPHIBOB B MOJ[au€ BOJbI B HEOJIArOMPHUITHO
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pAacTOJIOKEHHBIE PAOHBI U MUKPOPAVOHBI TIPU ABAPUNHBIX CUTYa-
UsAX. BpINOHEHNE MEPEKITIOUEHNI HA CETU B COOTBETCTBUU C yKa-
3aHUEM JUCIIeTYEPA IJI YCTAHOBJIEHUS ONTHMAJIBHOIO pEeKUMa
paboThl cucTeMBbI IIPU (PAKTHUECKOM BOAOMOTPEOICHUH U €0 MPo-
THO3UPYEMBIX HM3MEHEHHAX B MPEACTOALLEM IEPHOJE BpPEMEHHU.
[MoaroroBka wHGOpPMAIUK MO TEXHUYECKOMY COCTOSHHUIO CETH,
TpeOyeMo I TIPOBEICHUS Ha IepCOoHaIbHBIX DBM ruapasmmde-
CKMX U ONTHMHU3ALMOHHBIX pacyeTOB B3aUMOJEHCTBUS CETH,
HACOCHBIX CTaHLMHI U PETYJIHUPYIOIUX EMKOCTEN IIPU HOPMAJIBHBIX
¥ aBapHIHBIX peXuMax paboThl cucteMbl. [IpoBeseHne HaTypHBIX
U3MEpPEHUH pacxos0B BOAbI U JaBieHUl. CONOCTABIEHUE TaHHBIX
MU3MEPEHHM C pe3yJbTaTaMU PAacYeTOB JJIsl IPOBEPKU COOTBETCTBUS
pacyeTHOM CXeMbl (PaKTUUECKOMY TEXHMYECKOMY COCTOSHHUIO CH-
CTeMbI U (PaKTUUECKOMY BOJONOTPEOICHHUIO B IEPUO]] TPOBEICHUS
HaTYpPHBIX U3MEPEHUI;

B) IUIAHOBO-TIPEAYNPEIUTENbHBI M KalUTalbHBIA PEMOHT
Ha CETH, JINKBUIALUS aBapuil;

T') BeZICHUE TEXHUIECKOH JOKYMEHTAIH U OTYETHOCTH;

J1) HaJ30p 32 CTPOUTEIHCTBOM M MPHEMKa B HKCIUTYyaTaIHIO
HOBBIX JIMHUU CETH, COOPYKEHHWH Ha HEW M aOOHEHTCKHUX IPHCO-
€VMHEHNH, €CIIM OHHM COIVIACOBaHBI U YTBEPXACHBI B YCTAHOBIICH-
HOM TIOPSLIKE;

€) aHaJIM3 yCJIOBHM pabOTHI CETH, MOATOTOBKA MPEATTIOKEHUI
M0 COBEPIICHCTBOBAHUIO CHUCTEMBbI M YIpaBIeHHIO €€ paboToi,
MPUMEHEHHUIO HOBBIX TUIIOB KOHCTPYKLMU TPpyO U TpyOOIpOBOIHOM
apMaTypbl, HOBBIX METOJIOB BOCCTAaHOBJIEHUS M PEMOHTa TpyOO-
IIPOBOJIOB;

k) cOop, XpaHEHHE M CUCTEMAaTH3alus TaHHBIX 10 BCEM IO-
BPEXKJEHUSAM U aBapusM Ha CETH, COOPYXECHMSIX Ha HEHM C LEJbI0
aHaJIM3a UX NPUYMH, OLEHKM U KOHTPOJS IMOKa3zaTeled HalexKHO-
CTH;

3) obecneyenne 3(p(HEeKTUBHOTO (YHKIIMOHUPOBAHUS yCTa-
HOBOK 3JIEKTPO3AILHTHI.

DKCIUTyaTaluio BOJONPOBOJHON CETU MPOU3BOIAT CIYXKOBI,
KOTOpbIE B 3aBUCUMOCTU OT MPOTSKEHHOCTU CETH U 00BEMOB pa-
00T MOTyT OBITh HCIIOJI30BAHBI B BUJE YYacTKOB, YIIPaBJICHUH,
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ciryx0 cetu, a 7151 0COOCHHO KPYITHBIX TOPOJIOB — B BUE CAMOCTO-
SITEBHBIX MMPOU3BOJICTBEHHBIX JKCILTYaTallMOHHBIX YIIPABICHHUHA C
NOJIpa3JeliecHHeM Ha pailOHHbIC JKCILTYyaTallMOHHBIC YYaCTKU BO-
JIOTIPOBOTHOM CETH.

PaiionnpoBaHue BOAOIPOBOIHON CETH MPOU3BOIAT C pacye-
TOM, 4YTOOBI TIPOTSHKCHHOCTh CETH paloHAa HE TpEeBbIIIAIa
300-350 kM, a paccTtosiHHE 10 HauOoJIee ymaaleHHOW TOYKH OBLIO
He 6oree 10 kM.

Han3op 3a cocrosinmeMm u coiepxxanue cetu. Hamzop 3a
COCTOSIHUEM CeTH JIOJDKEH OCYIIECTBIIATHCS IyTeM OCMOTpa TpPY-
OOIPOBOIOB M TIPOBEPKH JICUCTBHUSI COOPYKCHHUH U 000pyTOBAHHS
CeTH.

Ha ocHOBe pe3ynbTaToB OCMOTPOB M IMPOBEPKH ACHCTBUS
000pyIOBaHMsI, OLEHKH YPOBHS €r0 HaJE)KHOCTH pa3padaThIBalOT
Y BBITIOJTHSIOT MEPOTIPHUATHUS TIO TEXHUYECKOMY COJIEPIKAHUIO CETH,
NPOBEICHUIO MPOPUIAKTUUECKUX, TEKYIIUX U KalUTAIbHBIX pe-
MOHTOB.

J151s mpou3BOACTBA HKCIUTyaTaIIMOHHBIX PadOT MO HA/I30pY 3a
COCTOSIHUEM U TIO COAEP)KAaHUIO CETH TOJDKHBI OBITH CO3/IaHBI HKC-
IUTyaTaloHHbIe (MPO(QUIAKTHYECKHE) U PEMOHTHBIC (aBapHiiHO-
BOCCTAHOBUTEIBHBIC) JICKYPHbIE OpHUTrajbl, KOTUYECTBO U YUCIICH-
HBIH COCTaB KOTOPBIX OMPEEIISIOTCS MECTHBIMH yCIOBUSIMH.

Bce skcrutyaranimoHHble pabOThI HAa CETH, 32 UCKIIIOYCHUEM
paboT Mo JIMKBHUIAIMU aBapuii, OpUTajbsl IPOBOIST MO MapUIpyTaMm,
YCTAQHOBJICHHBIM TUIAHOM JKCIUTyaTallud CETH, B 3aBHCUMOCTH OT
o0beMa M XxapakTepa 3a/laHHii Ha JICHb.

Kaxxnoit Opuraze exxeJHEBHO BBIJAIOT 3arOTOBJICHHBIN HaKa-
HYHE Hapsn o0xoma, 6e3 KoToporo Opuraja He JODKHA BBIXOIUTH
Ha paOoty. bpurazne Beigaercss HeoOXoauMasi TEXHUYECKast JJOKY-
MeHTanus (cxema OOXOJHBIX MapIIPYTOB, >KypHAJbBI JJIS 3aIHCH
oOHapyXeHHBIX JC(PEKTOB HA CETH), aBTOTPAHCIIOPT, HHCTPYMEH-
ThI, UHBEHTaph, BOJOOTIIMBHBIC CPEICTBA, HAOOp HEOOXOIUMBIX
CPEICTB MO TEXHUKE OE30MaCHOCTH U JIp.

Paboty sKkcmmyaTallmOHHBIX OpHTaa OpPraHU3YIOT B COOTBET-
CTBHUM C JOJDKHOCTHOM HMHCTPYKIHEW, YTBEPKIAEMOU PYKOBOII-
ctBoM opranuzanuu BKX.
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HapyxHbiii 06X04 U OCMOTp Ka)J0H Tpacchl JIMHUM BOJO-
MIPOBOJIHOM CETH MPOU3BOAAT HE PEXE OJHOTO pa3a B JBa Mecsla.
IIpu 3TOM NIPOBEPSIIOT:

a) COCTOSIHME KOOpAMHATHBIX TaOJIMYeK W yKazaTesed Tuf-
PaHTOB;

0) TEXHMYECKOE COCTOSIHUE KOJIOIIEB, HATMYHUE U TUIOTHOCTH
MPWIETAHUSI KPBIIIEK; LEIOCTHOCTh JIFOKOB, KPBIIIEK, FOPJIOBUH,
CKO00, JIECTHUI; HAJIMYKME B KOJIO/IIE BOJbI WIIH €€ YTCUKH;

B) MPUCYTCTBUE Ta30B B KOJIOAIAX MO MOKa3aHUSIM MpHOO-
POB;

') HAJIMYKME 3aBaJIOB HA TPACCEe U CETU B MECTaX PACIOJIONKe-
HUS KOJIOALIEB, Pa3phITHE HA TPACCE CETH, a TAKKE HEPA3PELICHHbIE
paboTHI IO YCTPOMCTBY MPUCOCTUHEHHUH K CETH;

1) IEHCTBUE YIMYHBIX BOJI032a00POB.

Ilpumeuanue. IIpy HAPY’)KHOM  OCMOTpPE Tpacc JUHUN CETH
CIIYCK JIFOJIEH B KOJIOJIIBI HE pa3penIaeTcs.

OO6mee mpoduIakTUIecKoe OOCITYy)KMBAaHHE COOPYKCHHUU H
YCTPOMCTB CETH MPOBOJAT MOOYEPEAHO J1Ba pa3a B roa. [Ipu sTom
BBITIOJTHSIOT CJIETYIOIIHE PaOOTHI:

a) B KOJIOALAX M KaMepax — OYUCTKY M OTKA4Ky BOJBI, OT-
KOJIKY JIbla B TOPJIOBHHAX, MPOQHIAKTHYECKOE OOCITy>KUBAHHE
pacTpyOHBIX M (DIAHLEBBIX COCIUWHEHHM, Pa3TOHKY IIMUHIENIeH
3a/IBKEK, MPOBEPKY JIEHCTBUS OallacoB, pEryJlUpOBKY 3JIEKTPO-
NpHUBOJA, OCMOTP BAaHTY30B M JIPYTHX YCTPOMCTB, MMPOBEPKY pabo-
ThI MOXKAPHBIX THJIPAHTOB C YCTAaHOBKOM Ha HHUX CTEHIEpa, a Tak-
ke, B cllyyae HEOOXOAMMOCTH, 3aMEHY CKOO, PEMOHT JIECTHHIL,
CMEHY KpBIILEK.

Ilpumeuanue. PeMOHT MOKapHBIX THIPAHTOB JOJKEH OBITH
MIPOU3BEJICH B T€UEHUE CYTOK C MOMEHTa OOHAPYKEHHSI HEUCTIPaB-
HocTU. OO0 0OHapyKeHHOM HEHUCIPABHOCTH U OKOHYAHUHM PEMOHTA
ruapanTa opranuzauuss BKX o6s3aHa moctaBUTh B M3BECTHOCTH
MECTHOE mofapaszfesieHne [ ocynapCcTBEHHON IPOTUBOIOKAPHOMN
ciry 661 MBJ] Poccun.

0) Ha TFOKEpax — MPOBEPKY Ha YTEUKY;

B) B IIPOXOJHBIX KaHANAX U mepexofax (IITONBHAX) MO My-
TSAMH — MIPOBEPKY HA 3ara30BaHHOCTH, 00XOJ M OCMOTP KaHAJOB H
NEPEXO0JI0B M YCTPONUCTB, B HUX PACIIOJIOKEHHBIX;
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I) Ha yIUYHBIX BOJOpa30opax — TMPOBEPKY COCTOSHUS KO-
J01a, OTMOCTKU M BOAOPa300pa, peryIupoBKY U MPOBEICHHUE pe-
MOHTHBIX PaOOT ¢ 3aMEHOM N3HOCUBILUXCS JI€TaJICH.

JomnonHuTenbHOe TPOPUIAKTHUECKOE OOCITYy)KMBaHHE IPO-
BOJIUTCS TIPU pa3paboTKe U peain3allii MepONpusTHil o obecrie-
yeHHto OecrepeO0MHOCTH BOJIOCHAOKEHHSI U YCTPAHEHUIO «Y3KUX
MECT» B CUCTEME MOJAYU U PaCIpeeIeHHs BOABI, B TOM YHCIE U
10 3aMEHE YCTapeBIINX TUIIOB U KOHCTPYKLIUN apMaTypbl, a TAaKKe
MEpPOIPUATHHN IO IPETOTBPALICHHUIO 3arPSI3HEHUS BOJIBI B ITPOLIECCE
€€ TPaHCIOPTUPOBAHUS IO BOJOBOAAM M JIMHUAM ceTH. [Imansl Me-
pornpusTHiA pa3padaTeiBatoTcs opranmzamueid BKX ¢ mpusieueHn-
€M, B HEOOXOJIUMBIX CIy4asiX, CIeIUAIM3UPOBAHHBIX OpraHU3aluil
U TPEACTaBISAIOTCA AJI YTBEPKIEHUS B OpraHbl MECTHOT'O Camo-
yIpaBJICHUS.

Cpoku Jokanu3anuu aBapuil (OTKIIOYEHHE MOBPEKICHHBIX
Y4acTKOB CETH) ycTaHaBiuBaioTcsi periiamentom BKX B 3aBucu-
MOCTH OT XapaKTEPUCTUKH ydacTKa CETH, JUaMeTpa, KOJIMYeCTBa
3aKpbIBAEMBIX 3aBM)KEK, BDEMEHH I0J1a U T.I1.

ITpu yokanu3anuu aBapuu JOIYCKAEeTCs IMpPEeKpalleHHue I0-
Jlagd BOJABI HaceleHuIo ynciaeHHocThio o 1000 yenosek. B cnyuae
OobIIe YMCICHHOCTH HACEJCHHUS, O0CITYKHBAEMOTO OTKIIIOYCH-
HBIMHU y4acTKaMH CETH, a TakXKe MpPH JJIUTEIIbHOCTH JIMKBUIALUU
aBapuu Oosiee 24 4acoB JOJDKHO OBITh OPraHM30BaHO albTEpHA-
TUBHOE (BPEMEHHOE) BOJOCHAOKEHHE.

K npodunakruueckomy 00CITy>KUBAaHUIO OTHOCUTCS IMPOBE-
JICHHE MEPONPUATHIl TIO MPEAOXPAHEHUIO YCTPOUCTB U 000pYAOBa-
HUSI Ha CETH OT 3aMep3aHus (IIOCTAHOBKA U CHITHE yTEIUICHHS, OT-
KOJIKA JIbJIA).

IIpumeuanue. JIns yTemyeHHs KOJOALEB MOTYT OBITh HC-
II0JIb30BaHBl PA3JIMYHbIE YTEIUISIOIINE MATEPHAIIbl, IPUMEHIEMbIE
B CTPOMUTENBCTBE. VX yKIIaAbIBAIOT UIM HAHOCST Ha NIEPEKPHITHE HA
0,4-0,5 M HUXKE KPBIIIKU KOJIOJA

CoBMecTHO ¢ aOOHEHTCKUM oTaenoM opranumzanun BKX
AKCIUTyaTallMOHHAs! cly>k0a CeTH OAMH pa3 B TOJ BBIMOJHAET TeX-
HUYEcKoe o0cienoBaHue aOOHEHTCKOrO MPUCOETUHEHUS U BOIO-
MEpHBIX Y3710B. [Ipy 3TOM MpOBEPSIOT TEXHUYECKOE COCTOSHUE
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BOJIOIIPOBOJIHOTO BBOJI4, BOAOCYETUHUKA, 3alIOPHO-PETYIUPYIOLIECH
U KOHTPOJIbHO-U3MEPUTENILHOM ammaparypbl, a TaKkKe HaJIudue
YT€UKU BOJABI HA BHYTPEHHEU ceTH. 3aMeHa BOAOCYETYMKA HOBBIM
MPOU3BOAMUTCA NPU BBIXOJE €r0 U3 CTPOS U HELEIeco00pa3HOCTH
PEMOHTA.

[Ipu BbIMOIHEHUH PabOT MO NMPOPHIAKTUYECKOMY OOCITYKH-
BaHUIO KOJIOAIEB (Kamep), JIOKEPOB, IEPEXOJI0B O MMy TAMHU OpH-
rajia JOJDKHAa PyKOBOJCTBOBATHCS MPaBHIAMH TEXHUKH O€30I1acHO-
ctu [9].

[IpoBepka BOIONPOBOJHOM CETH HAa BOJOOTAAYY OCYIIECTB-
JsieTcsi COBMECTHO paboTtHukamu opranunzanmu BKX u mecTHBIM
nojpazaeneHuemM ['ocynapcTBEHHON NPOTUBOMOMXKAPHOM CITYKOBI.
Bonoornauy ydyactka ceTd ONpeAesssloT OAHMM U3 PEKOMEHAYe-
MBIX CIOCO0OB (0OBEMHBIM, C MOMOIIBIO MPOTAPUPOBAHHON TMO-
JKapHOM KOJOHKH, C MOMOIIbIO CTBOJOB BOJOMEPOB). B cooTBet-
CTBHUM C pE3YJBTATOM TaKOH INPOBEPKH COBMECTHO C MECTHBIM
nosipazaenieHueM [ ocyapcTBEHHOH IMPOTHBOTIONKAPHOW CITYKOBI
YCTaHABIMBAECTCS IE€PEUYEHb 3aKpBITBIX 3aJBHKEK (3aTBOPOB),
YCTAQHOBJICHHBIX Ha CBS3KaX MEXIY JIMHUSAMU U Ha OOBOJIHBIX JIU-
HUSIX PEryJISATOPOB AABJIEHUI NPU HOPMAJIBHOM TEXHHYECKOM CO-
CTOSIHUU CHCTEMBI, IIPH Pa3IMYHbIX aBAPUUHBIX CUTYalUsX, a TaK-
Ke MPU Mojade BOAbI Ha HYK/Ibl OKapOTYILIECHUS.

5.5. IlnanoBoO-npexynpeauTebHbIH
U KANUTAJBHbIA PEMOHT, JUKBUAALUS aBapUil

JlanHble OCMOTPOB U MPO(UIAKTUYECKOTO 00CTYKUBAHUS C
MIPOBEPKOM COCTOSHUSL COOpY>KEHUH, AefcTBUS 000pYyAOBaHUS M
YCTPOICTB Ha CETH HMCIOJIB3YIOT MPH COCTaBICHUH 1e()EeKTHBIX Be-
JIOMOCTEH, pa3paboTKe MPOEKTHO-CMETHOW TOKYMEHTAITMH W IS
IIPOU3BOACTBA IUIAHOBO-IPEAYIPEAUTENBHOIO U KalUTAIBHOTO
pEMOHTA.

K muiaHOBO-IIpeynpeANTEIbHOMY PEMOHTY Ha CETH OTHO-
cATCS:

a) NMpoPUIAKTUYECKUE MEPONPHUSATUS — MPOMBIBKA U MpO-
YUCTKA CETH, OKOJIKA JIbAA, OYMCTKA KOJIOALIEB U KaMep OT Ipsi3y,
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OTKa4yKa BOJBI U JPyrHue MEPONPHITHS, IEPEUNCICHHBIE B pa3Jiene
«Ham3op 3a COCTOSHHMEM U COJCPKAHUEM CETH» JEHCTBYIOIINX
1IT3;

0) peMOHTHBIE PabOTHI — 3aMeHa JIFOKOB, CKOO, PEMOHT TOp-
JIOBUHBI KOJIOJII[A, TOJJbEM H CITYCK JIFOKOB U T.I.

K xanuraabHOMY peMOHTY Ha CeTH OTHOCSTCS:

a) COOpPY>KEHHSI HOBBIX KOJIOJIEB (KaMep) JIMOO MOoJTHAs MIIH
YaCTUYHAS] PEKOHCTPYKIIHS,

0) mpokJaaKka OTIENBHBIX YYaCTKOB JIMHUH C TIOJHOW HIIH
YaCTHYHOU 3aMEHOH TpyO;

B) 3aMEHa THJIPAHTOB, BOJOPa300PHBIX KOJOHOK, 3aJIBHKEK,
MOBOPOTHBIX 3aTBOPOB, BAHTY30B, IPYTOr0 000pYIOBaHMS W UX
W3HOIICHHBIX YacTeH;

I') PEMOHT OTJENBHBIX COOPYXCHHUH Ha CETH, YCTPOWCTB U
000pyAOBaHUsI MO0 OYMCTKE M 3aIIUTE TPyOONPOBOAOB OT oOpacTa-
HUsI BHYTPSHHEH MMOBEPXHOCTH TPYO;

JI) 3alIUTa CETH OT KOPPO3HUU H DIIEKTPOKOPPO3HUU OIyXkIa-
IOIIMMU TOKaMH;

€) JMKBHIAIMS TOBPEXKACHUH JIOKEPOB U IEPEXOJOB IO
MYTSAMH U JIp.

ABapusMu Ha BOJONPOBOJHON CETH CUUTAIOTCS TOBPEXKIIe-
HUsI TPYOOIIPOBOJIOB, COOPYKEHHUH W OOOPYHOBaHMS HA CETH WIH
HApYIICHUE WX DKCIUTyaTalllH, BHI3bIBAIONINE TIOJTHOE WIIA YaCTHY-
HOE TIPEKpalleHNe IM0/a4l BOJBI a0OHEHTaM, 3aTOIUICHUE TEppH-
TOPHH.

ABapueil Ha BOJOTPOBOJHONW CETH HE CUMUTAETCS BBIKIIOYE-
HHE U3 PabOThl OTHENBHBIX YYaCTKOB TPYOONPOBOJOB, COOPYIKE-
HUIA WK 000PYA0BaHMSI, IPOU3BEICHHOE!

a) JUIs TPeJOTBPAIICHUSI aBapuH, €CJIM MPU 3TOM He ObLia
npeKpalieHa moJja4a Bo sl aDOHEHTaM;

0) /U yBETMYCHUS TTO/TaYH BOJIBI HA TIOKAPOTYIICHHUE;

B) JUUIs IPOBEJICHUS TUIAHOBO-TIPEYNIPEIUTEIFHOTO PEMOHTA,
Ne3UH(EKINN WIN MPUCOCIUHEHNS K JEHCTBYIOIIEH CETH HOBBIX
TpyOONPOBOOB MJIM JAOMOBBIX BBOJOB C IPEIBAPUTEIBHBIM OIIO-
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BeIIeHUEM a0OHEHTOB O BPEMEHH M MPOJOIKUTEIBHOCTH OTKITIO-
YEHUSI.

JIukBHIAMs aBapHii JODKHA OBITH OCYIIECTBIICHA B CPOKH,
periIaMeHTHPOBAHHBIE TIPEANIPUATHEM.

B 3aBucumocTu OT xapakTepa TMpPOW3BOIUMON pabOTHI HITU
pa3Mepa TIOBPEKICHUI Ha CETH MOXET BO3HHKATh HEOOXOJH-
MOCTB:

a) HEMEJUICHHOTO BBIKITIOYECHUS TPYOOIPOBO/IA;

0) BBIKJIIIOUEHUS TPYOOIIPOBOIa C MOMEHTA Havyaia paldoT.

[oBpexxaeHHbIE TPyOONPOBOABI MOJUICKAT HEMEAJICHHOMY
BBIKJIFOUCHHIO!

a) TIpU TIOBPEXKIEHUSIX, HOCSIUX OCJACTBEHHBIN Xapakrep,
KOTJla BOJa, M3JIMBAIOIIASCS W3 MOBPEXKICHHOTO ydacTKa TpyOo-
NPOBOJIA, pa3pylIaeT JOPOKHOE MOKPHITHE, TPAaMBaiHbIE TyTH, 3a-
TOIUISIET YJIMILY, TOABAIBI 3IaHHUH U T.I1.;

0) mpu NOBPEKIACHUAX, HE HOCSIIUX OCICTBECHHBIN XapakTep,
HO BBI3BIBAIOIIMX HEOOXOJMMOCThH BBIKIIOUYEHHUS TPyOONpPOBOAA B
HENSAX MPEKpalleHusT YTEYKH BOJIbI, XOTs M 0€3 HapyIIeHHsS HOp-
MaJIbHOT'O BOJIOCHA0KCHHSI.

Bo Bcex oCTanbHBIX CIy4asx MOBPEKACHUIH Ha CETH BBIKIIIO-
YeHUE TPYOOIPOBOIOB BHITIOIHSIOT B MOMEHT Havajia padoT, eciu
TaKO€ BBIKIIFOUEHUE HEOOXOIUMO TSI IPOU3BOJICTBA Pa0OT.

B cnywasix, ykazannbix B 11.2.10.24 nedictByromux [1T3, BbI-
KJIIOYEHHE MPOU3BOIUTCS 0€3 MpeIBapUTENIFHOTO OIOBEUICHHUS
a00HEHTOB. B oCTaNbHBIX CilydasiX 0 BHIKIIOUEHUH TPYOOIPOBOIOB
aO0OHEHTHI JOJDKHBI OBITH 3apaHee MPeayTpekKICHEI.

O BBIKJIIOUEHHSX Ha BOJOMPOBOJHOW CETH, CBS3aHHBIX C
NPOBEICHUEM TEKYILEr0 WM KalUTaJbHOTO PEMOHTA, OpTraHU3a-
st BKX 00s13aHa mOCTaBUTh B M3BECTHOCTH MECTHOE TOpa3ie-
nenue ['ocynapCcTBEHHON MPOTHBOMOXKAPHOHM CITY)KObI U MECTHBIC
opransl PocrioTpeOHaa30pa He MO3/HEE, YeM 3a CYTKM A0 Hadaia
pabor.

Ilpumeuanus:

1. O6 aBapwifHBIX OTKIIOYCHHSX Ha BOJOIPOBOIHOW CETH
opranmzanms BKX nomxHa HeMeJIeHHO MOCTaBUTh B H3BECTHOCTh
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MECTHOE MOJipa3ieiicHue [ ocyaapCTBEHHOW MPOTUBOIIOKAPHON
ci1ykObl 1 MecTHBIN opran ['occansnuaHaazopa.

2. B cnydae npoBeneHHs paboT, CBA3aHHBIX C MEPEKPHITHEM
yIUI, HEOOXOAMMO HEMEUIEHHO MPOUH(POPMUPOBATH HOApa3esne-
HUs ["ocyaapcTBEHHON IPOTUBOIMOKAPHON CITYKOBI.

Boikmouenre  TpyOONpoOBOJIOB MPOU3BOAUTCS MO  pac-
MOPSKEHHUIO JUCTIeTYepa B COOTBETCTBHM C JICHCTBYIOLIEH WH-
CTPYKLIHEM.

IIpumeuanue. Tlpu BBIKIIIOYEHUN TPYOOHPOBOIBI HAYHHAIOT
NEPEKPBIBATh C 33JIBUKEK KPYITHBIX JHAMETPOB.

[Tocne oxoHYaHMS PEMOHTHBIX PAaOOT IMPOU3BOIAT JE3MH-
(eK1rI0 BOCCTAaHOBJIEHHOTO Yy4acTKa TPyOOIpOBOJa B COOTBET-
crBuu ¢ 1.2.11.19 npeiictByromux [1T3.

Jlng mocTaHOBKM 1oJ pabouee JaBieHHE BOCCTAHOBICHHBIN
¥ OTIOPOKHEHHBIN y4acTOK TpyOOIPOBO/Ia 3aMOTHSIIOT BOJIOH C OJI-
HOBPEMEHHBIM YAAJIIEHUEM BO3AyXd. 3alOJHEHHE BOJOW ClleayeT
BBITIOJIHATh MEJUIEHHO, KaK MPaBHUJIO, C HHU3IIEH TOYKH TPyOOmpo-
BO/a. BBINyCK BO31yXa OCYILECTBISIOT B IOBBIIIEHHBIX TOYKAX
TpyOOIIpOBOAA Yepe3 BAHTY3bl, TUIPAHTHI WM JPYrHe yCTPOWCTBA
C YCTaHOBKOW Ha HUX CTEHJIEPOB.

[Ipu 3anonHeHun TpyOONIPOBOAOB BOAOW ISl BBITyCKA BO3-
Jyxa Ha KaXIbIi ydacTok umHo# S00 M npu nuameTrpe TpyOorpo-
Bojia 10 300 MM ycTaHaBIMBAIOT OAWH CTEHAEP B KOHIIE WU B IIO-
BBIIIICHHBIX TOYKax TpyOompoBoxa. /lns TpyOOIpoBOIOB AMaMeT-
poMm Oosiee 300 MM MOPSIOK 3aMOTHEHUSI BOJOW U BBIITYCKA BO3TY-
Xa pa3pabaTbIBalOT B KaXK10M KOHKPETHOM CIIy4ae C y4eTOM MECT-
HBIX YCIIOBHM.

[IpousBoacTBO paboOT HO aBapUITHO-BOCCTAHOBUTEIHLHOMY
PEMOHTY CETH BXOAWUT B OOS3aHHOCTH PEMOHTHBIX OpHraj WIN
9KCIUTyaTal[HOHHOTO MEepCOoHaja (B 3aBUCHMOCTH OT CTPYKTYPHI
OpTaHU3AIINH).

Jna HakorieHust *HGOPMAIMK O BBIMOJIHEHHBIX PEMOHTHBIX
paboTax, B cOCTaBe JOKYMEHTAIMH O CETH LIEIecoo0pa3HO MMETh
KapTOYKHU KOJIOALIEB U BEJJOMOCTH YYAaCTKOB MEX]Ty HUMHU.
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MecTta mpou3BoACTBa pabOT, CBSA3aHHBIX C YCTAHOBKOW XO-
MYTOB, HAKJIaJKOW 3aljiaT U 3aMEHON Y4acTKOB TPYOBI, CIIEAyeT
(UKCHPOBATh B JOKYMEHTAIlMH C O0S3aTEIbHBIM yKa3aHHUEM pac-
CTOSHUSI OT OJIM)KaWIIIero KOJIO/Ia IO MeCTa IPOU3BOICTBA PadoT.

W3MeHeHus, BHECEHHBIE B X0J/I€ PEMOHTHBIX pa0oT, JOJDKHBI
CBOeBpeMEeHHO (B cpok He Oomnee 10 mHe) BHOCHTHCS B COOTBET-
CTBYIOIIINE )KYPHAJIBI.

5.6. YnpasieHue u pa3padoTka ONTHMAJIbHBIX PeKHMOB
JKCINIYyaTallMi CHCTeMbI IOJAa4H M pacnpeaeseHus BOAbI

VYmpasiienne paboToi ceTr (OTKPHITHE W 3aKpPBITHE 3a]IBH-
KEK WM 3aTBOPOB) SIBJSIETCS YaCThIO YIpaBieHUs paboToil cucre-
MBI B IIEJIOM KakK MpPHU €€ HOPMAJIbHOM TEXHHUYECKOM COCTOSIHUH,
TaK W TPU Pa3IUYHBIX aBAPUHHBIX CUTyanusix. il mpoBeneHUs
THJIPABIMYECKUX M ONTUMH3AIMOHHBIX PAcUeTOB Ha TEPCOHAIIb-
HBIX DBM, B COOTBETCTBHM C pe3yJIbTaTaMHU KOTOPBIX MPOU3BO-
JUTCsL yIpaBlieHHEe pabOTOH CHCTEMBI, TOJHKHA HCIOJIBb30BaThCS
eMHas pacyeTHas CXeMa, BKIIOYAIONIas BCE JIMHUM CETH, HAUYMHAs
OT MUTAIOUINX CETh HACOCHBIX CTAaHIMI WM €eMKOCTel (pe3epBya-
POB, BOAOXPaHWIHII]) U 10 KOJIOALEB (KaMep) pacipeenuTeIbHOI
CeTH — MECT NPHUCOEAUHEHNS K HAPY>KHOM CETH BBOJOB, MO KOTO-
PBIM BOJa MOJAETCS B CHCTEMBI BHYTPEHHETO BOJIOCHAOKEHUS, a
TaKXe JIMHUU, HA KOTOPBIX YCTAaHOBJICHBI PETYISTOPEI.

B 3amaum ciyxObl ceTH BXOIHT IMPOBEPKA COOTBETCTBUS
MEXIy (PaKTUYECKUMHU M YKa3aHHBIMU Ha CXeMe JUIMHAMH H JTia-
MeTpaMu TpyO JUHMHM (a Takke MaTepuana Tpy0), COeTUHEHUS JIH-
HUI B y3JIaX TIepeCeUeHHi, MOJ0KEHUS (OTKPBITO-3aKPBITO) 3aTBO-
POB (3aIBIXKEK), MX COCTOSTHUS (MCTIPaBHBI-HEUCTIPABHEI ).

Omnpenenenne pacueTHBIX PACXOAOB MO JIMHUSIM CETH JOJIK-
HO TPOU3BOJIUTHCS IO JAHHBIM CIYKOBI BOJOCOBITA O pacxonax
BOJIBI TIOTPEOUTENISIMU U TI0 TAaHHBIM TPOBOAMMBIX CITY>KOOH ceTH
BBIOOPOYHBIX KPYTIOCYTOUHBIX 3aMUCe MPpUOOPOB — CAMOIIUCIIEB,
YCTaHOBJICHHBIX Ha BBOJIAX, a TAK)KE HA JIMHUSX, IO KOTOPBIM BOJA
nojiaeTcs rpymmnam norpedureneit. Ha ocHoBanun o0paboTKu 1aH-
HBIX THX MU3MEPEHUHN JIOJIKHBI BBISBIATHCS HECOOTBETCTBUS MEXK-
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Iy pacxoJamMH IMOJAaHHON BOJBI U BOJBI, NMOTyYEeHHOH mMoTpeduTe-
JSIMM, YCTAHABJIMBATHCS TPUYMHBI HECOOTBETCTBHS (HEHCIIPAB-
HOCTh WJIM OTCYTCTBHE CUETUYMKOB HAa BBOJAX, HEYYET CUCTUYMKAMHU
pacxooB BOAbI, KOTOPbIE B HOUHBIE YaChl CHIKAIOTCS JI0 MOpoTra
YYBCTBHTEIBHOCTH).

[Ipu HOpMaJIbHBIX YCIOBUSX pabOThl CUCTEMBI BCE TIEPEKIIIO-
YEeHHUS HA CETH JOJDKHBI IPOU3BOAMUTHCS TOJIBKO MOCIE UX COTIIaco-
BaHUS C JHUCIIETYEPCKON ciyxk00ii. OO0 BCeX MEPEKITIOYCHHSIX, KO-
TOpBIE 0KA3aJOCh HEOOXOINMO HMPOU3BECTH NPH ABAPUIHHBIX CHUTY-
aIysIX, HEMEUICHHO JO0JDKHA YBEIOMIISTHCS AUCIIETYEPCKas CITyXK-
0a ¥ MeCTHbIe Toapa3ieneHus [ ocyaapCcTBEHHONW MPOTUBOTIONKAP-
HOM CITYXOBI.

[lepen cpauelt mpueMHONW KOMHUCCHHM BOJAOIPOBOJAHAS CETh
WIH TPYOOIPOBOA JOJKHBI OBITH OCMOTPEHBI MPEICTABUTEISIMU
TEXHUYECKOTO HaJ30pa, 3aKa3uhKa U CTPOUTEIbHOW OpraHU3all|H.
OcMOTpy TOJUIEKAT BCE KaMEPhl M KOJIOMIBI, TBA-TPH CTHIKOBBIX
COEIMHEHUs TPYyO, HAXOAAIMNXCSA B 3€MJIC, BBIITYCKH M BOJIOCTOKH.
[Tpr ocmoTpe ciemyeT MpOBEPUTH, YTOOBI BCE MOHTa)XKHBIE (Bpe-
MEHHO YCTAHOBJICHHbIE) 3aryIIKH ObLIM ynaneHsl. Mckmouenus
COCTABJIAIOT 3arjiyIlKH JJIS pasefieHus TpyOOorpoBOia Ha HUCIIbI-
THIBAEMBIC YUACTKHU U 3HayaIuecs Ha cxeme ucnbitanuid. [Ipu 06-
XOJIe TPAcChl yCTAaHABIMBAECTCS COOTBETCTBUE MPOEKTY BBIMOIHEH-
HBIX pa0OT MO0 BOCCTAHOBJICHUIO HAPYIICHUN U 0JIaroyCcTponuCTBY.

Ilpumeuanue. llepen cpayeil TpyOONpOBOIOB AHMAMETPOM
900 MM u Ooree HpeICTaBUTENN CTPOUTEIBHOM OpraHU3alUd U
TEXHUYECKOT0 HaJ30pa OCMATPHUBAIOT TPYObl U3HYTPH IyTEM IPO-
xoaa no HuM. [Ipr 3TOM HpPOBEPSIOT COCTOSHHE BHYTPEHHEHN IO-
BEPXHOCTH TPYO, Ka4eCTBO IIBOB, OTCYTCTBHE HAILIBIBOB, PAKOBHH
U Ipyrux aedexToB. Pe3ynbraTsl ocMoTpa 0hOpMIISIOTCS aKTOM.

Jlo mpreMKH MOCTPOEHHOTO TPYOOIPOBOAA B HKCILTYaTAIHIO
CTpOWTENIbHAS OpraHu3anus TOJA PYKOBOJICTBOM OpTaHU3AINU
BKX u npu koHTpoJie MecTHOro oprana ['occansnugHaazopa ocy-
HIECTBJISIET €0 MPOMBIBKY M J€3UH(EKIHIO CISAYIOIIMM 00pa3oMm:

a) cyxas TPOYMCTKa TPyOOTIPOBOIOB M TpeaBapHUTEIbHAS
MMPOMBIBKA BOJOTIPOBOTHON BOJIOM;
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0) ne3uH(DEKIHs XJTOPHOU BOJIOW B COOTBETCTBHH C TpeOOBa-
Husimu  ['occansnunnanazopa. KoHieHTpanuioo akTHUBHOTO XJjopa
npunuMaiot 40-50Mr/11 Ipu CyTOUHOM KOHTAKTE;

B) OKOHYaTeJbHas MPOMBIBKA JI0 IMOJIyYEHHUs ABYX YIOBIIE-
TBOPUTEIBHBIX OAKTEPUOJOTUUYECKHX M (PU3NKO-XUMUYECKUX aHa-
JU30B MPOO BOJBI, OTOOPAHHBIX B COOTBETCTBUU C YKa3aHUSAMU
MecTHOro oprasa I'occamanuanansopa.

AKT 0 caHuTapHON 00pabOTKe TIOCTPOSHHOTO TPYOOTIpOBOIa
NPEIBABISETCS NPUEMOYHON KOMHUCCUU U SBIISIETCS. OCHOBAaHUEM
JUISL pa3pelieHus Ha ero MpucoeIMHeHre (Bpe3Ky) K JIeUCTBYIONIEH
CETH U MOCIEAYIOUIETO IyCKa B AKCIUTyaTalMio0. AKT ITOANNCHIBAIOT
npeacraBuTenu opranuzauuu BKX, ctpouTensHOM opraHu3anuy U
MecTHOro oprana ['occansnuananzopa.

[Ipucoenunenue (Bpe3Ky) MOCTPOCHHOTO TpyOOmpoBoaa K
JEHCTBYIOILIEH CETH BBITIOIHSAET MO JOTOBOPY € 3aKa3YUKOM CTPOH-
TeJIbHAsl OpraHu3alus MoJl pyKOBOJACTBOM U IPU y4acCTUH MpecTa-
utenei opraamzanuu BKX. Bpesku Bxonat B npoekT u cMeTy Ha
CTPOUTENBCTBO TpyOompoBoaa. [lopsmok Npou3BOACTBA BPE3OK
JOJDKEH OBITh pErJaMEeHTHPOBAH MECTHOM HMHCTpPYKIMEH, yTBep-
J1a€MON OPraHOM MECTHOT'O CaMOYIIPaBIICHUS.

Bpemsi mpoBenenusi Bpe3ku HazHaudaeT opranmzaims BKX
MOCJIE BBIMIOJIHEHUSI CTPOUTENBHON OpraHu3alueil moAroTOBUTEIb-
HBIX paboT:

a) pacKONKU KOTJIOBaHA (C MOCTAaHOBKOM, MPU HEOOXOAUMO-
CTH, KPEIUICHUN);

0) 3aroToBKH (haCOHHBIX YaCTEH;

B) oOecrieueHus MPOU3BOACTBAa PabOT pabounmMu TpeOyeMbIx
CHEIUAIBHOCTEN U CTPOUTEIBHBIMU MEXaHU3MaMU.

[Tpu mpomsBoaCcTBe Bpe3ok opranm3aims BKX o0s3ana:

a) MPOMU3BECTH BCE MEPEKITIOUSHUS HA JEHCTBYIONIEH ceTH;

0) OCYIIECTBIISATh TEXHWYECKUH M CaHWUTAPHBIN HAI30p 3a
poBeJeHHEM PaloT.

Bce otkitouaemble Ha TEpUOJ BPE3KH MOTPEOUTETH BOJbI
JIOJKHBI OBITH IpeaynpexaeHbl opranuzanueit BKX 3apanee.

PaGoTbl mo npucoenuHeHn0 TPYOOIPOBOIOB BBIMOIHIIOTCS
no rpaduky, coctaBisgeMomy opranuszanueit BKX u crpourtenbaoit
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OpraHm3anmell 3a Tpoe CyTOK 10 Hadaima pabor. K rpaduky
MPUKIIAJBIBACTCA CXE€Ma BBIKJIIIOUYEHUH Ha CETH, MOJINHCAHHASA OT-
BETCTBEHHBIM JUIIOM opranu3auuu BKX , B cooTBeTCTBHM C A0TO-
BOPOM.

CrtpoutenbHas opraHu3alys HECeT OTBETCTBEHHOCTh 3a Ka-
4ecTBO paloT, BBIMOJNHAEMBbIX Ipu Bpe3kax. Opranmzanus BKX
OTBEYAET 3a CBOEBPEMEHHOE BBIKIIIOUEHUE U BKIIIOUEHUE JIEHCTBY-
fomel cetu. K mepexnoueHusiM Ha BOJIONPOBOJAHON CETHU CTPOU-
TeJIbHASI OpraHU3alysl HE JOITyCKaeTCsl.

[Tpu BBIOOpE crioco6a MPUCOETUHEHHSI BOIOTIPOBOTHBIX BBO-
JIOB CIIEyeT YYHUTHIBaTh HEOOXOJUMOCTH OOECIIeYeHHS MHHHU-
MaJbHON MPOJOHKUTEIBHOCTH BBIKIIOUEHHUSI JIEHCTBYIOLIEH CETH
u3 paboThI.

Hogeie TpyOOImpoBOAbI CTaBAT MOj pabo4yl0 HarpysKy mo-
CTENEeHHO, YTOOBI N30eXkKaTh 3aMyTHEHUS BOJABI NIPU U3MEPEHHUU €&
pacxoja B JAecTBYIOIICH ceTu.

HoBrle u mpucoeguHEHHBIE K JIEUCTBYIOIIEW CUCTEME TPY-
OOnpPOBOBI HAHOCAT HA IUIAHIIECTHI, XPAHAIIMECS B TEXHHYECKOM
OTJIeNe, U Ha OIIEPATUBHBIE CXEMBI, UMEIOLIUECS B JUCIETYEPCKUX
MYHKTaX, C YKa3aHHEM KOJIOJIEeB (KaMep), YCTAHOBICHHOTO B HUX
000pYyIOBaHUsI U MPUCBOCHUEM MM COOTBETCTBYIOIIMX PETUCTpa-
IIMOHHBIX HOMEpPOB. Ha HOBbIe TpyOONpPOBOJBI U COOPYXKEHHS 3a-
BOJIAT MAcHopTa.

Ha noxapHble rujpaHThl 3aBOJSAT YUETHBIE KaPTOUKH, B KO-
TOPBIX yKa3bIBalOT UX HOMEp, aJpec, AaTy YCTAHOBKH U BCE BUIbI
MPOU3BEIEHHBIX pabOT MO UX 00CTYKUBAHUIO.

IIpu cormacoBannu mnpoekra opranuzanus BKX momxna
IIPOBEPUTH COOTBETCTBHE IMPOEKTAa TEXHUYECKUM YCIOBHMSM Ha
npucoeauHenue, HactosmuM [1TO 1 HopMaTUBHEIM JOKYMEHTaM.

Jlig BeneHus HaA30pa 3a CTPOUTENIBCTBOM HOBBIX BOZOIPO-
BOJIHBIX CETEM M COOPYKEHHMH Ha HUX MEXKIY 3aKa34MKOM U Opra-
Huzanueit BKX momken ObITh 3aKIIIOYEH JOTOBOP M MPETyCMOTpE-
HBI COOTBETCTBYIOIIME CPEACTBA B CMETE HAa CTPOUTENILCTBO.
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6. SKCILIYATALIUSI BOAOITPOBOHBIX
OYUCTHBIX COOPYKEHUU

[Ipuemka B 3KCILTyaTalMI0 COOPYKEHHUI OCYIIECTBIISIETCS 110
OKOHYaHUM CTPOMTEIBHO-MOHTaXHBIX pabot. [Ipukazom pykoBo-
JUTENS TPEAIpUATUS WM OpraHUu3aluell 3aKa3yuKa co3JaeTcs pa-
604ast KOMHCCHUS JUTSI TPOBEICHUS ITyCKOHAIAI0YHBIX paboT.

[IpenBaputenbHo paboyass KOMHUCCHSI OCYIIECTBIISIET IPO-
BEPKY COOTBETCTBUS BCEX COOPYKEHUH, YCTPOHCTB, KOMMYHHUKa-
11, KOHTPOJIBLHO-U3MEPUTENILHOM anmapaTypbl U T. 1. IPOEKTHBIM
pa3paboTtkam. Bce m3mMeHeHHs, MPOU3BEICHHBIE B MEPHOJ CTPOU-
TEJIbCTBA, JAOJDKHBI OBITH COTJIACOBAaHBI C MPOEKTHBIMH OpTaHU3a-
USIMU ¥ OTPAKEHBI HA UCTIOJHUTENIBHBIX YepTexkax. OTHOBpEMEH-
HO C TMPOEKTHO-CMETHOM JOKYMEHTAallMel W HCIOJHUTEIbHBIMU
YyepTe)KaMU IPOBEPSETCS HAJIWYHE aKTOB HAa CKpbIThIE pabOThI U
paspelleHne Ha ClIeUaIbHOE BOOIIOJIb30BAHNE.

[Tpu mpoBepke mojiexaT 3amepy Bce TaOapUTHBIE 3aMephl
OUYUCTHBIX COOPYKEHUH, UX OTMETKH, YKIOHBI TPyOONpPOBOAOB U
UX TMaMETpbl, HATMYKUE U PACCTAaHOBKA apMaTypbl, MApKH HaCOCOB,
KUII u npyro¥i ammapatypbl ¥ 00OpYJOBaHMS 3aBOJICKOTO H3TO-
TOBJICHHS, & TAKXKE TOPU30HTAIBHOCTh CTEHOK OTCTOMHBIX M (PHIIb-
TPYIOLIUX COOPYKEHUH W KX DIIEMEHTOB, HAIPUMEP JbIPYATHIX
TpyO WM 5ke000B C 3aTOMJICHHBIMU OTBEPCTHAMM ISl cOOpa OT-
CTOCHHOM BOJIbI B TOPU30HTAJIBHBIX OTCTOMHHKAX, BEPXHUX KpPO-
MOK >K€JI000B B (PUIBTPAxX U T. [I.

Oco0oe BHUMaHWE TIpU TIpUEeMKe HeoOXoamumMo obparmaTts Ha
pacnpesenuTeNbHble U COOpHBIE TPYOONPOBOJBI B OTCTOMHHKAX,
OCBETJIUTENIAX CO B3BEUICHHBIM clioeM, ¢uibTpax. HepaBHOMep-
HOCTb PACIIOJIOKEHHS WIH OTCYTCTBUE OTBEPCTUN MOKET MPUBECTH
K HEPaBHOMEPHOMY paCIpeIeJICHUIO BOABI 10 CEYECHUIO OYHCTHBIX
COOpYKeHHH U 00pa30BaHUIO «MEPTBBIX 30H» U 30H C MOBBINICH-
HBIMHM CKOPOCTSIMHU JBMKEHUS BOzbl. B mporecce cTpoutenscTBa
HEepEeAKO OTBEPCTHS MOTYT OKa3aThCsl 3a0MTBIMH MYCOPOM, CMO-
JIOH, OTNOXeHUsIMU U T. 1. [lpu sToM Takke TpeOyercs mpoBepka
MPOXOAMMOCTH BOJABI BO BCEX TPYOONPOBOJAX M MCKIIOUEHUE HX
3aCOPEHUSI.

Ilepeuenp mapaMeTpoB, MOJIEKAIIMX 3aMEpaM B IIpOLECCE
MIPUEMKH OYHCTHBIX COOPYKEHUH, PUBEICH B TAOII. 5.
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4]

Tabmumna 5

[TapameTpsl, mojyIekKaIIKe 3aMepy B IpoIecce MPOBEPKU
TEXHUYECKON TOTOBHOCTH COOPYKEHUM K ITYCKY

CoopyxeHus Pa3smepst OTMETKH U YKJIOHBI
1 2 3
CoopyxeHus I'aGapuTHBIC pa3Mepsl 3aTBOPHO — PACTBOPHBIX 0a- OTMETKM OHHI[ U BEPXHHX KPOMOK 3a-
pEareHTHOro | KOB, CaTypaTropoB, THUAPOKIACCH(UKATOPOB, JO3UPO- | TBOPHO-PACTBOPHBIX OAKOB.
X03s1iicTBa BOYHBIX 0aYKOB M JIPYTHX YCTAaHOBOK IO IPHTOTOB- OTMeTKa BepXHEN MIOCKOCTU KOJIOCHHUKO-

JICHHIO W TO3MPOBAHUIO PACTBOPOB, TBEPABIX PEarcH-
TOB (KOAryJnsiHTBI, U3BeCTh, cona, [TAA, yroJdbHBIH
MOPOIIOK, aKTUBUPOBAHHBIN YTONb U 1Ip.).

JlnameTphl (pa3Mepsl JTOTKOB) OCHOBHBIX M BCIIO-
MOTaTeIbHBIX KOMMYHHUKAIUN JIJIS:

— TPAHCIIOPTHPOBKH PACTBOPOB PEareHTOB;

— TOJa4y¥ BOJBI U BO3/IyXa B pEarcHTHEIC OaKw;

— IUPKYJSIIMKA PACTBOPOB PEArcHTOB C IEIBI0 HX
JYYIIETO PAaCTBOPEHUS U TOAJICPIKAHUS BO B3BCIICH-
HOM COCTOSIHUM aKTHBHBIX HEPACTBOPUMBIX YaCTHII,

— yHaJeHHs ocajka u3 0akoB;

— TPOMBIBKM KOMMYHHKAIIUH pPacTBOPOB pearcH-
TOB.

Uucmo u auaMeTpsl TpyO M OTBEPCTHH pacmpenie-
JUTEIBHBIX CHCTEM ISl MOJAaYM BOABI M BO3/AyXa B
peareHTHbIe OaKu

BBIX PEIIETOK.

OTMETKH YpOBHEH MOCTYIUICHUS M OTBOJA
pacTBOpa peareHTOB.

YKIIOHBI B OTMETKH TPYyOOTIPOBOAOB (JIOT-
KOB) [UISl TPAHCIOPTHPOBKH PAacTBOPOB pea-
TeHTOB U yIaJIeHHs ocaKa 13 OaKoB.

OTMeTKa BEpXHUX KPOMOK MEpEIUBHBIX
TpyO (KapMaHOB).

OTMETKH pPacTBOPOOTBOAHBIX (7keI000B)
caTypaTopoB M T'HAPOKIACCU(PHUKATOPOB




€8

[Tponomxenne Tabdm. 5

1 2 3
CmMmecurenu I'abaputHbIe pasmepbl cMmecutencit. lllupuHa KOpUIOPOB, OTMETKH THUI U BEPXHUX KPOMOK
pa3Mepsl IPOXOJIOB M OKOH B MEpPEropojKax (Ieperopoayda- | CMECHTEINeH.
ThIE CMECHUTEIIHN). OTMETKH BEPXHUX KpPOMOK IIepe-
PaccrosHre Mex Iy meperopoakaMu (CMECUTENH C JpIpYa- | JTUBHBIX TPYO (KapMaHOB).
TBIMU TIEPETOPOIKAMH H €PIIOBOTO THUIIA). OTMeTKa BOJOOTBOJHOM TpYyOBI
Ilar, uncno W nuaMeTp OTBEPCTHH B TeperopomdaroM | (>kemoba) cMmecutens (BepTHKaIbHBIS
CMECHTeIe. CMECHUTEIIN)
JlnaMeTpbl OCHOBHBIX M BCIOMOTATEIBHBIX TPYOOIPOBO-
JIOB (pa3Mepbl KaHAJIOB) IS TI0JJa49d M OTBOJa 00padaThiBa-
e€MOi1 BoJIbI, cOpoca M30BITOYHON BOMBI (TIEpETUBHBIC TPYObI
W KapMaHbI), OTIOPOKHCHHS CMECHTEIIS.
Juamerp cmecurensHON nuadparMsl (m1aiiboBble CMECH-
TEJTH)
Kamepst I'abapuTHEBIC pa3Mepbl KaMep PEeaKIuH. OTMETKH JTHHINA W BEPXHEH KPOM-
XJI0TbeoOpa- [IInpuna KOpUAOPOB, pa3Mepsl MPOXoJ0B 1 OkoH B mepe- | ku KX. Ykinon KX B cropony ocan-

3oBanus (KX)

ropojkax (Teperopoaaarbie KaMephl peaKilum).

Juamerpbl (pa3Mepsl KaHAJOB) OCHOBHBIX M BCIIOMOTa-
TEJNBHBIX KOMMYHHKAIMN U MMOJAYd W OTBOAA 0OpadaThI-
BaeMOii BOJIbI, yIAJICHNs] HAKOTIMBIIIETOCS OCAJIKa.

JuameTpsl TpyO ¥ OTBEPCTHIA ABIPYATHIX BOAOOTBOIHBIX U
BOJIOPACTIPE/ICTUTEIBHBIX CHCTEM (BEPTUKAIBHBIC KaMEPHI)

KOOTBOJISIINX KOMMYHHUKAIIUH.
VYKIOHBI OCaJAKOOTBOASIIUX TPY-
0OOTIPOBOIOB.
OTMeTKka BOJOOTBOAHBEIX Tpybo-
mpoBofoB (keno6oB) KX (BepTm-
KaJIbHBIE KAMEPhI)
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[Tponomxenne Tabdm. 5

1 2 3
Topuzon- T"aGapuTHBIE pa3Mepbl OTCTOMHUKOB. OTMeTKH JHUIL U IEPEKPBITHIH OTCTOMHUKOB.
TaJIbHbIC JuameTpbl TIOABOAAIIMX M OTBOAAIIMX TPyOOmpo- OTMETKH HWKHUX KPOMOK pacrpeleiuTeb-
OTCTOMHHKH BOﬁ‘J’B (e110608). . HEIX M COOPHBIX OKOH (KPOME BOJIOCITHBOB).
ar, 4icio W pa3Mepsl OTBEPCTHH B BojxopacIipe- TIPOIONBHEIE H TOTIEPEUHBIE YKIOHS! IHAIIA.
JICTUTEIBHBIX U COOPOYHBIX TBIPUATHIX MEPErOPOIKax. .
. YKII0OHBI KOMMYHHKAIHHA, OTBOJSIINX OCAIOK
JuameTpsl TpyOONpOBOJOB M OTBEPCTHH IS He-
MIPEPBHIBHOTO WJIM IEPUOJMUECKOrO yIAJICHUs 0CaIKa
OcetnuTenn I"abapurHbie pa3meps! padoueii vactu OCBO, ocan- Otmetka qHa padboueii uactu OCBO.
CO B3BELICH- KOYIUIOTHHUTEJIS U BO3LyXOOTAEIUTEI. OTMETKH KPOMOK OCaJKOOTBOJHBIX OKOH
HBIM OCaIIKOM JlmamMeTpsl OCHOBHBIX W BCHOMOTATENBHBIX TPy0O- | WM TpyOOIIPOBOZOB M HIDKHEH KPOMKH 3a-
(OCBO) MIPOBOJIOB IS MOJIA4M U OTBOJIA BOJBI, OMOPOXKHEHUS | IIMTHOTO KOXKyXa (KO3bIphKaA).

paboueit wvactu OCBO n ocaaKoyIuIOTHUTENS, yaame-
HUSI 0CAJIKA U3 OCAIKOYIUIOTHUTEIIS.

Uwucno u pa3Mepsl 0CaAKOOTBOIHBIX TPYO M OKOH,
pacCTOsSTHUE MEXITy HUMHU.

Pa3meps! TpyO, mieneit u oTBepcTHiil (Corur) pacmpe-
JICTUTEBHBIX CUCTEM KOAryTUPOBAHHOM BOJIBL.

[lar, yucino W AuMaMeTp OTBEPCTHH pacIpenesu-
TEJNBHBIX ¥ COOPHBIX JBIPYATHIX HACTUJIOB (PCILETOK).

Pazmepsl cCMOTPOBBIX JTIOKOB.

Yucmo u auamerp TpyOONPOBOJOB W OTBEPCTHI
(pa3Mepbl kemo00B) COOPHBIX CHCTEM OCBETIIEHHON
BOIIBI C MOBEPXHOCTH pabOYei YacTH OCBETIUTEIS U
OCaZKOYTUTOTHUTEIIS; PACCTOSIHAE MEXIy COOPHBIMHU
xKemobaMu

OTMETKH PaCTIONOKECHUsI paclpeeIuTeNb-
HBIX U COOpHBIX JBIPYATEIX TPYOOIPOBOJIOB
WM JBIPYATBIX PEIIeTOK B JBYXBAPYCHBIX
OCBCTIIUTEISAX U JIP.

OTMETKH KPOMOK COOPHBIX KEJI000B U TPY-
0OTNpPOBOJIOB paboveil YacTH OCBETIMTENS H
0CaJIKOYTUIO THUTEJIS.

YKIJIOHBI JTHUTI COOPHBIX JKEIO00B.

Yxnousr maum padoueit wactu OCBO u
0CaJIKOYIUTOTHUTEJII B CTOPOHY OCaIKOOTBO-
JISIIIIAX TPYOOTIPOBOIOB.

VYKIOH TpyOONpPOBOMIOB, OTBOMAIIMX OCAJ-
KOB.

OTMETKH pacrojOKEHHUs POOO0OTOOPHBIX

TPYOOK
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Oxonyanue 1a0m1. 5

2

3

DOuUnbTPHI

TaGaputHbIe pazmepsl GUIBTPOB, OOKOBBIX U IIEH-
TpaIBHBIX KaHAJIOB.

JlmaMeTpbl OCHOBHBIX M BCIIOMOTAaTEIbHBIX TPYOO-
MIPOBOJIOB IS TTOIaYH M OTBOJAA BOJHI, TOAYX M OT-
BOJIa TPOMBIBHOW BOMBI, OMOPOXHEHUS (WIbTPA,
yAaJCHUS BO3IyXa U3 PaCIPEICIUTEIEHON CUCTEMBI.

Huametp, yucio TpyO W OTBEpCTHil Ha pacrpene-
JUTETBHON CHCTEME; PAacCTOSHUE MEXKIY TPyOOmpo-
BOJIaMHU U IIar OTBEPCTHUH.

Pa3meps! ke1000B U pacCTOSHNE MEXAY HUMU.

TaGaputHble pasMepsl TPOMBIBHOTO Oaka (TipH
HAJIMYHHY €T0) ¥ THAMETPHI €r0 KOMMYHHKAIIAH

OTMETKH JTHHII W BEPXHEH KPOMKH (HIIb-
TPOB.

YKiI0H TpyOOIPOBOIOB paCIpPEICITUTEINb-
HOM CUCTEMBI.

OTMeTKa BEepXHEH IUIOCKOCTH ApPEHAKHON
pemeTKn  (pacmpenenuTeNbHas CHCTEMa C
TOPU30HTALHON KOMITEHCAITEH ).

OTMeTKH COOPHBIX KPOMOK BOIOOTBOJTHBIX
KEeIMoOOB.

OTMmeTKa MHUINA COOPHOTO KaHaja s OT-
BOJIa TIPOMBIBHOI BOJEI.

OTMeTKa THHIA TPOMBIBHOTO 0aka M ero
TIEPETUBHOMN TPYyOBI.

VYKIIOHBI AHUII MPOMBIBHBIX JKET000B, JIOT-
KOB ¥ KaHAJIOB

KonTtakTHBIE

OCBETIIHTENH
(KO)

T"abaputHbIe pazMepsl BXOAHON KaMephbl C CETKaMH
WM Kamep ¢ 6apaOaHHBIMU CETKaMH.

Tabaputable pasmepsl KO, nx OOKOBBIX H IIEH-
TpaJbHBIX KaHAJIOB.

JlmaMeTpbl OCHOBHBIX U BCIIOMOTATEIbHBIX TPY0O-
MIPOBOJIOB JJIs TTOJIaYH ¥ OTBOJAA BOJBI, MOJIAYH U OT-
BOJla IPOMBIBHOH BOBI, onopoxHeHus KO.

Pa3mepsl BOOOTBOJHBIX KEIOOOB U PACCTOSHHE
MEXTy HIMH.

JuameTp m 4Ynciao TpyOONPOBOMOB M OTBEPCTHM
pacTpeneMTebHON cucTeMBbl. ["abapuTHBIE pa3Mepsl
MIPOMBIBHOTO Oaka (IIpW €ro HajJWuduW) W JHaMETPhI
€ro KOMMYHHUKAaIHi

OrMmeTkn Kamep OapaGaHHBIX CETOK WU
BXOJHBIX Kamep.

OTMETKH JHHII M KPOMOK BOZOOTBOIHBIX
XKeT000B.

OTMETKH TECKOYJIaBIMBAIOIIETO YCTPOH-
crBa (B KO-3).

OTMeTKa JHUIIA TPOMBIBHOTO Oaka (ecimu
OH €CTbh) U €ro NepeIUBHON TPYOBbI




[Tpu mpuemke coopyKeHUH B IKCIUTyaTanuio ocoboe BHUMa-
HUE JIOJDKHO OBITh OOpalieHO Ha TOPU30HTAIBHOCTH BOJONAIAI0-
MIMX ¥ BOJOOTBOJAIINX TPYyOOIIPOBOIOB U KeJIOOOB OTCTOWHHKOB,
OCBETJIUTEJIEH CO B3BEIICHHBIM OCAJKOM, (PHIBTPOB M KOHTAKTHBIX
oceTnuTesned. OTKIOHEHHE TMOBEPXHOCTH KPOMOK OT TOPHU30H-
TaJIbHOM INIOCKOCTH HE JIOJKHO MPEBBIIATH +2 MM.

B Tabn. 5 mpuBeneHs! TpeOOBaHMS K OCHOBHBIM COOPYKEHH-
sIM BOJOOYHUCTHBIX coopykeHuil. IIpu Hanuuum npyrux coopyxe-
HUI NPUHLINI IPUEMKH OCTAeTCsl TAKUM e, KaK U JUIsl IPUBEICH-
HBIX COOPY>KCHUM.

B pesynbprate 3aMepoB M UMEIOLIUXCA MPOEKTHBIX PELICHUIM
PEKOMEHIYETCSI OCYIIECTBIIATh MOBEPOUYHBINA PacdyeT OYUCTHBIX CO-
opyxernii. OCHOBHOM TICIIBIO €TO SBIISICTCS OmpeieeHne (pakrTuie-
CKOM MOIIHOCTHY CTaHIMH, CKOPOCTH JBHKEHUS BOJIbI HA OTAEIBHBIX
Y4acTKax, a TaKKe COOTBETCTBHUS IMPOEKTHBIX PEIICHUN HOPMAaTUB-
HBIM JOKyMeHTaM. [Ipu 3ToM A0IKHBI OBITH MPOBEPEHBI PACXOJIBI
BOJIBI Ha y4acTKax OT HACOCHOM CTAaHLIMW NMEPBOIO MOABEMA A0 OT-
CTOMHBIX COOPY>KEHUI (COOpY)KEHHI MepBOM CTYyMEeHH) U OT OT-
CTOHHBIX COOPYKEHHH 70 QIIBTPOB BTOPOH CTYIICHH OYNCTKH.

Takoil TOBEpOUHBIA pacyeT JOJKEH MOATBEPAUTH CIEAYIO-
LI1€ COOTHOILIECHUS:

— pacxoz BOJbI, IMOCTYMAIONICH HA QHIBTPHI,

ch = QHOJ‘I+QHPOM7

rie Qyon — MOJIE3HBIN pacxo] (pacxo] BOJbI, MOCTYMAOLIEH ToTpe-
outenam); Qupow — PACXof BOJBI HA NMPOMBIBKY (BHIib-
TpPOB;

— pacxof BOJbl, IOCTYHAOUIEH HA OTCTOMHBIE COOPYKEHHS],
QHac 1= QOTCT = QCb + Ql‘lp)

1€ Quac 1 — MPOU3BOIUTENBHOCTh HACOCHOW cTaHumu | momwsema;
Qup — pacxol BOIBI, UAYLIEH HA MPOMYBKY OTCTOMHBIX
COOPYXKEHUM.

B HekoTOphIX citydasx HEOOXOAMMO YYHUTBHIBATH PACXOM BO-
JIbl HA BOCCTAHOBJIEHUE TIOKAPHBIX PACXOA0B:
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Q’Hac 1= QHac 1t Qnoxc / T,

rae Quox — PAcXo/ BOJABI HA MOXKAPOTYIICHUE; T — BPEeMsl BOCCTa-
HOBJICHHSI IO)KaPHBIX 3aI1acoB.
[Tocrie poBenieHNsT pacCCMOTPEHHBIX PAdOT pabovas KOMHUCCHS
OCYIIECTBIISIET TUIPABIUYCCKUE U TEXHOJIOTHUESCKUE UCTIBITAHVIS.

6.1. 'nagpaBiIn4YecKue MCNBITAHUSA

['mapaBnuyeckne HWCHBITAHUS OCYIIECTBISIOTCS C ILEJNbIO
YCTaHOBJICHUS BOJIOHEIIPOHHUIIAEMOCTH KeJIe300€ TOHHBIX EMKOCTEH
(pe3epByapoB, 0aKOB, KaHAJIOB U APYTUX COOPYKECHHI), IPOBEPKU
HAMOPHBIX TPYOOIIPOBOJOB HA MPOYHOCTh M T€PMETHUYHOCTb, MPO-
BEPKH MPOMYCKHOW CHOCOOHOCTH TPYOONPOBOAOB (CKOPOCTH JIBH-
JKCHHUsSI BOJIBI M MOTEPH HAIropa Ha y4acTKaX IMPH CYHIECTBYIOIIUX
nepenaaax).

HcnbiTanne BOJOHETIPOHUIIAEMOCTH JKEJIE300€TOHHBIX €M-
KOCTE MPOU3BOAUTCS B TAKOH MMOCIEI0BATEIHLHOCTH: €MKOCTh 3a-
HOJHSAETCS BOJOW /10 HAWBBICUIETO NMPOEKTHO YPOBHSA, MPU 3TOM
NpeBapUTEIbHO BCE 3aJBIDKKM W ITUOEPHI 3aKPHIBAIOTCS U 3a-
TUIOMOUPOBBIBAIOTCS, J1ajiee 10 UCTEUCHHUU ONPEICICHHOTO CPOKa
(He meHee 3 cyTokK) (QUKCHUpYyeTCS BEUYMHA CYTOYHOTO TOHHUXE-
HUSI YPOBHS BOJBI B €MKOCTH. YOBIIb BOJBI 32 CYTKH HE JIOJDKHA
npeBbIIAaTh 3 1 Ha | M’ CMOYEHHOM TIOBEPXHOCTH CTEH M JHHIIA.
[lpu ruapaBINYECKOM HCIBITAHUM COOJIOAAETCS OYEpEeJHOCTH B
npoBeneHnn padot. @uwieTpsl 1 KO UCHBITBIBAIOTCA 10 3arpy3Ku
UX QUIBTPYIOIIUM MaTEPUAIOM.

HcnbiTanuss TpyOONPOBOJOB OCYIIECTBISIIOTCS B COOTBET-
ctBuu co CII 129.13330.2011.

CoopyskeHusi, BBITIOJTHCHHbIE W3 OCTOHA M JKEJIe300€TOHa,
MOTYT UCTIBITHIBATHCS 110 MEpe UX TOTOBHOCTH JI0 Ha4yasla 3aChIIKU
MOJI3EMHOM YacTH CTEH W He paHee 28 CyT. mociie OKOH4YaHUs Oe-
TOHHBIX paboT. McmbiTanus ohopMIISIOTCS aKTaMU B YCTaHOBJICH-
HOM TIOPSIJIKE.

CoopyXeHusi, yCTpOHCTBAa M TPYOONPOBOABI PEareHTHOTO
XO3S1CTBa, BKJIIOYAsT KEKTOPHBIE JIMHUHM Ta3000pa3HBIX pearcH-
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TOB, TAKXK€ /10 IyCKa UCIIBITHIBAIOTCS BOJIOM, IPOMBIBAIOTCS U MIPO-
CYLIMBAIOTCA  BO3IyXOM, TIOJJABAEMBIM U3  KOMIIPECCOPHOM
CTaHLUU.

BrisiBieHHBIE B X0/I€ OCMOTpPA M UCHBITAHUN CTPOUTEIBHO-
MOHTa)XHBIE M MPOEKTHBIE NeQEKThl U HEIOJCNIKH OTMEYaloTCs B
aKTe C yKa3aHWEM CPOKOB JikBHaauuu. [lociie ucnpasieHust Bcex
HEJI0YeTOB, OTMEUEHHBIX B aKTE, BCE COOPYXEHHUS U TPyOOIpPOBO-
JIbl CTAHIIMK JIe3UH(ULIUPYIOTCS PACTBOPOM C KOHILIEHTpAlMen ak-
TUBHOTO Xjopa 75...100 ma/n B Teuenue S...6 4 WIM KOHLIEHTpA-
mueit 40...50 mr/n B Tedenue 24 4 KOHTaKTa.

XJopHasi Boja MOCJE €€ JAEXJIOPUPOBaHMS BhIOpAchIBAETCS
Ha MPUJIETAIONINE K COOPYKEHUAM TEPPUTOPUN WIIN BOJOEMBI.

6.2. TexHoJI0rHYecKue UCNbLITAHUA

TexHonornyeckne mapaMmerpbl pabOTHl OUYHUCTHBIX COOpPYKe-
HUI O0Tpa0aTHIBAIOTCS B MEPHOJ] MyCKOHAIAIOYHBIX paboT, KOTO-
pBIe MOTYT OCYIIECTBIISTHCS KaK HKCIUTyaTaIl[HOHHBIM MEPCOHATIOM
CTaHLMH, TaK M CHEIHMAIN3UPOBAHHBIMH ITyCKOHAJIATOYHBIMUA Op-
raHu3ausiMu. B ToM ¥ B JIpyrom ciydasx 00s3aTelbHO TPUCYT-
CTBHE MPECTABUTEIICH MPOSKTHON OpraHU3aIny.

B mepuoa myckoHanmago4YHbIX pabOT yCTaHABIMBAIOTCS TEX-
HOJIOTHYECKHE MapaMeTphbl (CKOPOCTH, J03bI PEareHTOB, W3MEHE-
HHE TOKa3arenel KavyecTBa BOJABI U T. JI.) pabOThI OYUCTHBIX CO-
OpY)KEHUH, pEeKUMBbI pabOThl PETYIHPYIOMEH W KOHTPOJIHHO-
MU3MEPUTENIFHON amaparypsl, 103aTOPOB, PAcX0JIOMEPOB, YPOBHE-
MEPOB, PETYISITOPOB pacxoja U CKOPOCTH U T. 1.

B moarotoBuTensHBIN MEPHOA, a TaKKe B MEPHOJ] ITyCKOHA-
JAJI0YHBIX pabOT M MPOOHOTO IyCKa COOPYKEHUH WH)KEHEPHO-
TEXHUYECKUN TEePCOHANl CTAHIIMA COBMECTHO C MPEJICTaBUTEIISIMHU
MYCKOHAJAIOYHOW  OpPTraHW3allid  COCTaBISIOT  JTOJKHOCTHBIC
UHCTPYKIHUH 0 KaXIOMYy pabodeMy MECTY, 0 BO3MOXKHBIM pe-
XKUMaM paboThl COOPYXEHUH (HarpuMep, pacueTHbIM, (Gopcupo-
BaHHBIM, aBapHITHBIM, CIICHUAIBHBIM U T. 1.). B 3TOT mepuon ompe-
JENSIOT YCIIOBUS cOpoca W 00pabOTKHM MPOIYBOYHBIX U TPOMBIB-
HBIX BO/I.
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Bce matepuanbl, XapaKTepU3YIOIIUE KOJIHMYECTBO, COCTAB U
PEKUMBI cOpOca MPOU3BOJICTBEHHBIX CTOUHBIX BOJ] B BOJOEMBI HIIH
X 00pabOTKy M YTHIIM3AIUIO, COTJIACOBAaHHBIE C COOTBETCTBYIO-
UMW OPTaHHU3aLUSIMH, MPECTABISIFOTCS MPOCKTHBIMUA OpTaHHU3a-
IUSIMH.

HopmatuBHBIE CPOKH MTPOBEACHUS IMyCKOHAIATOYHBIX paboOT
(TEXHOJIIOTUYECKHUX HCIIBITAaHUI) BOJOIPOBOIHBIX COOPYKEHHUH 3a-
BUCST OT MPOU3BOAUTEIILHOCTH COOPYKEHUH M MOTYT KOJeOaThCs
oT 2 g0 12 mecsues.

Haubonee orBeTCcTBEeHHOW pabOTOil Ha MEPBOM dTare MyCcKo-
HAJIQJ0YHBIX pabOT SIBJISETCS MOJArOTOBKA HOBBIX OYUCTHBIX CO-
OpYXEHHH K IMyCKy MX B AKCIUTyaTanuio. B 3ToT mepmos BBIABIS-
I0TCSl I6EeKThI CTPOUTEIbHO-MOHTaXXHBIX padoT, yCTpaHEHHE KO-
TOPBIX BAKHO VIS MOBBIMIEHUS 3 (HEKTHBHOCTH PabOTHI COOpYKe-
HUi. OTMEYaIOTCSl TaKXKe HEIOCTATKU MPOEKTHBIX pPEHICHUi. ITO
CBSI3aHO C TEM, YTO OT MOMEHTAa MPOCKTHPOBAHUS 0O MOMEHTa
OKOHYaHUS CTPOUTENBCTBA MPOXOIUT 3HAYUTEILHOE BpEeMs, B Te-
YEHHUE KOTOPOTO BO3MOKHBI HOBBIC HAYYHBIC PEIICHHS B TEXHOJIO-
THH OYHCTKU BOJIBI.

[To okOHYaHHUY ITyCKOHAJIAJI0YHBIX paObOT U MPOOHOTO ITyCcKa,
KOTOPBIM JIOJDKEH TPOAODKAThCA HE MeHee 2...4 cyT., IpH Mo-
JyYEHHH BOJIBI HAJUISKAIIETO KAayecTBa Mo coriacoBaHuto ¢ Pocro-
TpeOHA/I30pOM CTaHIMs TPEABSBISETCS [ OCylapcTBEHHON mpue-
MOYHON KOMHCCHH.

6.3. Opranuzanms IKCIIyaTalHu
OYHCTHBIX CTAHIMIA

HUucneHHBIN cOoCTaB 3KCILTyaTalMOHHOTO NIEPCOHAa ONpee-
JsIeTcs. B 3aBHCHMOCTH OT MOIHOCTH OYHCTHBIX COOPYKEHHH
(Tabn. 6). B tabmuiie y4TeHBl TPyIOBBIE 3aTpaThl Ha pabOTHI IO
TEKyILIeMY PEMOHTY, BBINOJIHAEMBIE CIIECApsIMH, HJIEKTPOMOHTEpa-
mu, mactepamu 1o pemonty KUIT u aBTOMaTHKU U APYTrUMH CIie-
UATUCTAMHU.
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Tabnuma 6
HopMmaTtuBHas YMCICHHOCTh pabOYUX PH 00CTYKMBAaHIUH OYUCTHBIX COOPYKEHUH BOJIOPOBO/IA, YEIT.

06

HauMeHOBAHE [Ipor3BOAUTENBHOCTS OYHCTHBIX COOPYKEHHH, THIC. M/CYT
JIIEMEHTOB [podeccus
coopyKeHii 10 50 100 150 200 250 300 400 700
Cmecutenb, kamepa Omneparop Ha 34 4-5 5-6 7 89 10 11-12 | 13-14 | 18
XJIObe0OPa30OBaAHMS, ¢bunbTpax

OTCTOMHHUK, OCBETIIH-
TEJb CO B3BCHICHHBIM
0CaJIKOM, KOHTAKTHBIE
OCBETIIUTENH, QHITb-

TPBI
XiopaTopHbie Omneparop 3-4 4-5 5 5-6 6-7 7-8 7-8 8-9 8-9
YCTaHOBKH XJIOPaTOPHOH

YCTaHOBKH
Ilex mpuTOTOBICHHUS Koarynsamuk 3-4 4-5 6-7 7-8 8-9 9 9-10 | 9-10 | 9-10
peareHToB M T03HUpO-
BaHUA
Kommpeccophsie MamuHuCT KOM- 1 2 2-3 2-3 34 3-4 4 4-5 5-6
YCTaHOBKH TpeccopHOM ycTa-

HOBKH




CocTtaB paboT MO 3KCIUTyaTalldd OYHUCTHBIX COOPYKEHHI
BKJIIOYaeT 0OCITy>)KUBaHHE PEareHTHOro XO35iCTBa (KOAryssHOH-
HBIX YCTaHOBOK, YCTAHOBOK 10 TOJIIEIAYMBAHUIO U CTA0IU3AIN
BOJIbI, YCTAaHOBOK akTuBUpoBaHHOTro yris, [IAA, AKK u ap.), cme-
CHUTEJIeH, KaMep XJIObeoOpa3oBaHusl, COOPYKEHHUH TEePBOM CTyTIe-
HU OYUCTKU (OTCTOMHUKOB, OCBETJIUTENIEH CO B3BELICHHBIM OCajl-
KOM, (hJIOTATOPOB, IUKIIOHOB | JIP.), COOPYKEHUI BTOPOH CTYIIECHH
(¢puIBTPOB PA3TUUHOTO THIIA), HACOCOB IS HATIOIHEHUS TIPOMBIB-
HBIX HACOCOB, PE3EPBYapOB YUCTOH BOJBI, XJIOPAMMHUAYHBIX yCTa-
HOBOK, OTOOp MpOO BOMBI M PEareHTOB M MPOU3BOJICTBO AHAIN30B
OYHIIIAEMOH BOJBI I10 YCTAHOBICHHBIM TEXHOJIOTHUECKUM CXEMaM.

OO01mas YUCIEHHOCTh OOCTYKMBAaEMOro IEpCOHaja, B TOM
YHcie ¥ WHKEHEPHO-TEXHUYECKHX PAaOOTHUKOB, YCTaHABIMBACTCS
yIpaBJIEHHEM BOJOTPOBOIHO-KAHAIN3AMOHHOTO XO3SHCTBA IO
COTJIACOBAHUIO C PYKOBOJSIIMMHU OPraHaMH JIJIsl K&KIOTO OTACIb-
HOTO CIly4asi, B 3aBUCUMOCTH OT MECTHBIX YCJIOBHI, MPOU3BOIH-
TEJIbHOCTH CTAHIMH, €€ COCTaBa, CTEINIEHU CJI0KHOCTH 000pYyH0Ba-
HUSI U T. T1.

[ToaroroBka SKCIUTyaTallMOHHOTO IIEPCOHANAa HA CTAHIUHU
OCYIIECTBIISIETCS MO YTBEP)KJIEHHOMY IUIaHY MOJATOTOBKU MEPCOHA-
Jla ¢ UCHOJB30BaHUEM MPOrPaMM BCIIOMOTaTEeIbLHOTO U MpoQeccH-
OHAITLHOTO 00pa3zoBaHus (Ha 6a3e cpemHero MpoheCCHOHATBHOTO U
BbICIIEro oOpa3oBaHusi). O0yueHre MOKET ObITh OCYILIECTBICHO Ha
0a3e opraHuzaluii, UMEIOIIMX COOTBETCTBYIOIIYIO JIMIEH3UIO U
pa3paboTaBIIMX 00pa30BaTEIbHBIC MPOTPAMMBI B COOTBETCTBHU C
TpeboBanmsIMU MunuctepctBa crpoutenberBa U KKX PD. Bechb-
Ma TOJIE3HBIM SIBIISICTCS aIaNTAllUsl MaTepualia MPOrpaMMbl K KOH-
KPETHBIM OYHMCTHBIM COOPYKEHHSM C PACCTAHOBKOW aKIIEHTOB Ha
T€ KPUTHYHBIE MOMEHTHI JESTEIbHOCTH, YTO MOTYT IMPHBECTH K
ABapUNHBIM CHTYaIUSIM.

s HarmsiiHOTO OOYUYeHHS HA MPEINpPUSTHH JOJDKHBI OBITh
CO3/1aHbl Y4eOHO-TEXHUYECKUE KaOMHEThI ¢ HEOOXOAUMBIM 000pY-
JIOBaHUEM, Y4eOHO-HATTSAHBIMH TTOCOOMSIMU U MojesiMu. JKena-
TEJILHO UMETh Ha MPEINPUATHNA TEXHHYECKYI0 OMOINOTEKY.

[Ipu Ha3HAYEHUW HA JTOJHDKHOCTH MJIM TIEPEBOJE HA JPYTYIO
JOJDKHOCTH (paboTy) paOOTHHUKH TPOHM3BOJICTBEHHOTO TPEIIPHUS-
THUS JIOJDKHBI TIPOWTH CHEIMAIBHYIO MOATOTOBKY, 00ydeHne Ha pa-
0odyeM MecTe, MPOBEPKY 3HAHWI TPaBWII JKCIUTyaTalldd, TPaBUII
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TEXHUYECKON 0€30MacHOCTH MpHU IKCIUTyaTalldd CHUCTEM, IMpaBHII
PocrorpeOHam30pa, NpPOM3BOJACTBEHHBIX M JIOJDKHOCTHBIX WH-
CTPYKLUI B 00beMe, 0053aTeIbHOM JJIs1 3aHUMAeMON JOKHOCTH.

[Ipn npreMke COOpYKEHHI B AKCIUTYyaTallUI0 MPOBEPKE 3HA-
HUIl TOJBEpraercsd BeCh JIMYHBIM COCTaB IPOU3BOACTBEHHOIO
NpeINpUATHs, BKIIIOYask PYKOBOASIIUX U HMHKEHEPHO-TEXHUUECKHUX
PabOTHUKOB.

B naneHeliem mpoBepka 3HAHWHA MPOBOAUTCS LTI pabodnx
€XKEroJIHO, JUIsl MHKEHEPHO-TEXHUYECKUX paOOTHUKOB — OJIMH Pa3
B 3 roja.

OO6cmyXuBaHUE COOPYKEHHH MO OYHCTKE BOJBI BKIIOYAET
1aHoBo-Mpeaynpeautensubie ocMotpsl (I1I10), mnanoBo-npenyn-
penutensHbie peMoHThl (IIT1P), cTaTnyeckuii yuer BceX OTKa30B H
UX aHaJIN3.

[IIO coopyxeHuil MpOBOAATCS B YCTAaHOBJICHHBIE CPOKH,
KaK MpaBUiIO, TJIaBHBIM HMHXXEHEPOM MM TexHoJoroM. [lepedeHn
TUTAHOBO-TIPEIYNPEAUTENbHBIX (TEKYIIUX) PEMOHTOB OUYMCTHBIX
COOPYKEHUI TaK)Ke U3BECTEH Ha OCHOBAHHUHM OIIBITA, U MPOBOSATCS
OHM uepe3 ompezesneHHble nepuoabl BpemeHu. CocrtaB [II1O u
[P, nepuoau4YHOCTh KX BBITIOJHEHHUS MOJAPOOHO MPHUBEIEHBI B
«CrnpaBoYHHKE 1O 3KCIUTyaTalldd CHCTEM BOJOCHAOXKEHMS, KaHa-
JM3aIMU U Ta30CHA0KESHUS.

Jlig ydera 3KCIUTyaTalluu COOPY>KEHHUH Ha CTaHLUU JIOJKHA
BECTHUCH CIIEAYIONIasi OTYETHOCTD:

— 00muit )xypHas paboThl OYMCTHOW CTAHIINHU C €KETHEBHON
3aMHChI0: 00IIEro KOJIMYecTBa OTPaOOTAaHHOW BOJIBI; BOJIBI, U3pac-
XOZIOBaHHOHM Ha COOCTBEHHbIE HYXJIbI; KOJIMYECTBA N3PACXOJOBaH-
HBIX PEareHTOB U HX JI03; COOPYKEHUH U 000pyAOBaHUs, HAXOA-
HIMXCS B paboTe, YUCTKE U PEMOHTE;

—xypHan nposeaenus [1I10 u III1P;

— ’KypHaJI aHaJIM30B BOJIbI C €KETHEBHOMU 3aMMChIO PE3YJILTATOB;

— CKJIaJICKOH JKypHal.

6.4. PearentHoe x0351iiCTBO

[Tokasarenn kayecTBa BOJbI MEHSIOTCS KaK B T€UEHHE rojia
(Mo ce3oHaM, MecsAllaM M JaXe yalle), Tak ¥ MO TojJaM B LIEJIOM.
OT0 0cOOEHHO 3aMETHO, €CIIM paccCMaTpUBATh 3HAYCHHs (PaKTHue-
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CKUX, XUMHUYECKUX U OaKTEpPHOJIIOTHUECKUX IOKa3aTelel 3a JJIH-
TeJIbHO HaOI0JaeMblil CpoK. B 3TOH cBsi3M onpeaeneHne rol0Boi
NOTPEeOHOCTH JIIOOOT0 peareHTa MpPEeJCTaBIISET OIpeaeTeHHbIE
TPYZIHOCTH.

C 10CcTaTOuHOM TOYHOCTHIO T'OJI0BOM pacxoj peareHToB MO-
KeT OBbITh OmpeiesieH o hopMyiaM:

JUISL IIBETHOU BOJIBI

Z[cp. rom — ni(“’\/?,)ml 5

JIIsL MYTHOﬁ BOJbI
;
_ Mo,
Z[cp. rog Z ﬂki m; o,
1

rae Ll; — nBeTHOCTh, COOTBETCTBYIONIASI MHTEPBAILY NpHUpAIlEeHUs
obecrieuennoctu AP;; My _ mo3a KoaryssiHTa, ormpese-
nsiemast o ganabpiM CHull 2.04.02-84 nnst MyTHBIX BOJI;
m; — YUCJIO NIPHUHATHIX MHTEPBAJIOB, HA KOTOPBIE pa3je-
JeHa kpuas obecriedeHHOCTH. OOBIYHO MHTEpBaJ MpH-
pamenusi AP npunumaetcsa paBHbIM 5%. B aTom ciydae
mi=20.

Onpenenenre 00ECNEUEHHOCTH IO 3HAYEHUSIM, HampuMep
[[BETHOCTH, MOXET OBITh OCYIIECTBJICHO B CJIEIYIOIIEM IMOPSIKE.
B pesynbrare 0000IIeHNsT €KEIHEBHBIX AaHAJIN30B IIBETHOCTH 32
OTIpeJIeIeHHOE KOJIMYECTBO JIET COCTaBIIIEeTCs TaliuIa cpeaHeme-
CSTYHBIX €€ 3HadeHui (Tabd. 7).

Tabnuma 7
CpeI[HCMeCH"IHBIe 3HAYCHUA IBCTHOCTHU BOJbI
Mecsipt Tonprt
1 2 3 i- i
SluBaps 108 125 130 76 126
®espanb 123 112 127 84 126
Hos6ps 107 127 128 109 73
Jexabpb 109 100 130 102 61
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PacrionoxxuB naHHbIE, MONYyYEeHHbIE B TaOs. 7, B TOpSAKE
BO3PACTaHUs MX BEJIMYMH U Pa3/IeiIMUB MOITYUYECHHBIA P HA TPYIIIbI
yepe3 paBHbIE UHTEpBaJIbI (Hanpumep, 5° uBetHoctH) ALl = 11— 1;
MOJTy4yaeM YHCIIO CIIy4aeB WM YaCTOTHI MOSABJICHUS M3yd4aeMoil Be-
JUYWHBEI (N) B TIpeieTax HAMEUSHHBIX HHTEPBAIIOB (Ta0I. 8).

Tabnuma 8
Omnpenenenye Yncia n B 3aBUCUMOCTH OT BBIOpaHHOTO L]

Konuuectso ALl ®axruueckue | Konnuectso ALl dakruueckue
MHTEPBATIOB n MHTEPBATIOB n

i i

1 56...60 1 16 101...105 8

2 61...65 1 17 106...110 7

3 66...70 3 27 I11...115 1

4 71...75 2 28 116...120 0

8 91...95 8 29 121...126 2

15 96...100 9 30 126...130 1

KommaecTBo nHTEpBaNoB 1 momyvaercs u3 BoIpakeHUs (Lyax-
min): ALL, 3HaueHus n; (YUCIIO MOBTOPEHHUH IIBETHOCTH TIPH JIaH-
HOM 3HaveHnu uHTepBana LI;-11; ;) onpenemnsrorest u3 Tabdn. 8. Mak-
CUMaJIbHbIC 3HAUCHHS N UMEIOT MeCTO TpH 1=8...17. DTH 3HaYeHUS
1 COOTBETCTBYIOT HauOOJI€e MOBTOPSIONICIHCS BEIMYNHE [[BETHOCTH
(B Hamem ciyyae ot 106 no 140°). C yMeHbLIEHHEM U YBEITUYEHU-
€M BEJIMYHMHBI IIBETHOCTH YHCJIO N 3aKOHOMEPHO YMEHbBIIACTCS
(oTHENBbHBIC OTKIOHEHHSI OT ATOTO MPABUIIa MOTYT OBITh OTHECEHBI
K CIIy9aifHBIM KOJICOAHUSM ).

[To maHHBIM KpHUBOH pacmpe/iesieHus] CTPOUTCS KpuBasi obec-
nedeHHocTH. [Ipu rpaduaeckomM MOCTpOeHUH SMITUPUIECKON KpH-
BOI 00€CTIEYeHHOCTH TI0 IIBETHOCTH MCIIOJIB30BasIach popmymna

21@—0,3

p=-L———100, (23)
D n,+0,4
i=1

rae P — 00€CIICYECHHOCTD 110 OBCTHOCTH, %; n; — 3HAYCHUC abco-
JIFOTHOM 9aCTOTbI, COOTBETCTBYIOLICC OIPCACIICHHOMY HH-
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TepBally 3HaUYeHui 1BetHoctu [ = 1,2, 3, ..., i — 1; i — xo-
JUYECTBO MHTEPBAJIOB, Ha KOTOpBIE pa3fesieHbl 3HAUYEHUS
LBETHOCTH.

KpuBas oGecnieueHHocTH mpeacTaBisieT coboit rpaduk, mo-
Ka3bIBAIOIINN MOBTOPSIEMOCTh 3HAYEHUN LIBETHOCTHU BBIIIE JAHHO-
r0 3HaYCHHUS.

Ilpuemka u npogepxa peazenmos. lIpueMKa KaKJ10H napTUU
PEareHToB OCYLIECTBIISIETCS HAa OCHOBAHMM IACIOPTa, CONPOBOXK-
JAIOUIEro 3Ty MapTHio. B macnopre ykas3slBalOTCsS HAMMEHOBAHHE U
aZpec 3aBOZA-NIOCTABIIMKA, HA3BAHWE NMPOJYKTAa M JlaTa BBIITyCKa
apTHH, Macca, NoKa3aTeJIn KauecTBa MPOJIYKTa U MOATBEPKICHUE
COOTBETCTBHS €ro cTaHiapty. JIio0oil peareHT U JI00YI0 MapTHIO
€ro Ha CTaHUUSAX MOJBEPraloT KOHTPOJIBHOMY aHAJIM3Yy Ha COAep-
YKaHHe B HEM aKTUBHOM 4acTH U MpUMeceH.

Cknaovl peacenmog. CKi1aJpl peareHTOB pacCUUTHIBAIOTCS Ha
xpanenue 30-CyTOYHOTO 3armaca, CuUMTasi Mo Mepuoly MaKCUMalb-
HOro ux motpebnerus. [Ipu o6ocHOBaHMHM 00BEM CKJIQ/I0B JOITyC-
KaeTcsl IPUHUMATh Ha IPYroil CPOK XpaHEeHHs, HO He MeHee 15 cyT.
[Tpu Hanmmuum 6a3ucHeIX ckianoB npu BOC momyckaercs mpuHU-
MaTh Ha CPOK XpPAHEHUS HE MEHee 7 CYT.

Cxitaipl peareHTOB MPOEKTHPYIOTCS Ha CyXO€ MM MOKpOE
XpaHEHHUE B BUJI€ KOHLIEHTPUPOBAHHBIX PACTBOPOB MM MPOTYKTOB,
3aJIUTHIX BOJIOH.

CrniocoObl XpaHeHHsI, BUJ Tapbl, a TaKKe BBICOTA CIIOSI Xpa-
HSIIMXCS IPOTYKTOB NMPUBEACHBI B Ta0M. 9.

Tabnuma 9
HexoTopble maHHBIE N0 XPAHEHUIO PEATEHTOB B CKIIaJIax
Bricota crnos
Pearent Croco0 XpaHeHus, BUJ] Tapbl
peareHTa, M
1 2 3
CepHokucinblid anto- | HaBanmoM. B Buge koHnenTpupoBanusix | 2...3,5
MUHHUI pacTBOpoB 3aBHCHUT OT pas-
MepoB Oaka
U3BecTs ramenas Hasanom. B pesunokopaubix konTeiine- | 1,5...2,5
pax BMECTHMOCTHI0 oT 1 10 3 M’ Jo25
Kenesusrit kymopoc | B OymaxHbIx Memkax BecoM 10 50 K. 2..35
B nepeBsHHBIX 00UKax 2.3
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Oxonyanue TadiI. 9

1 2 3
XnopHoe xKene3o B Merammnueckux Oapabanax Jo 2,5
AKTUBHpPOBAHHBII B OymaskHbIX Memkax BecoM 10 50 kr He 6omnee 2,5
Yroib
KanprmanpoBansas | B OymaxHBIX MemIkax 2...3,5
cozia B pe3nHOBBIX KOHTEHEpax 3...3,0
Kunkoe crexio B xene3HpIx 00YKax BMECTUMOCTBIO JI0 o 2,5

250 1.
B mepeBAHHBIX 3aIMBHBIX 00YKaX BMeE-
ctuMocthio 100...150

u Oonblue 2,5

Texunueckas nosa- | Hasamom. bonsmre 2,0
PCHHas COJb B BuI¢ KOHIICHTPUPOBAHHBIX PACTBOPOB | 3aBHCHUT OT pas-
MepoB Oaka
MaprannoBokucielii | B Merammrueckux 0oukax o 2,5
Kanui
Kpemuedtopucteiii | B metammmueckux 6oukax Bonpmie 2,5
HaTpuii
®ropucTeiii HaTpui | B MeTammuecknx 60ykax Bonpmie 2,5
[Monmuakpunamug B nonusTuneHoBbIX MEIIKaX, YI0KEH- bonbme 2,5
HBIX B TAPHBIE SAIUKH WM B TEPEBIHHBIC
00uKH
Enxuit nHatp B 6akax mpoMBITIIIIEHHOTO U3TOTOBICHUS | 3aBHCHT OT pa3-

(BE-30) BMecTiMocThI0 30 M’ 1M Apy-
roit Oonee MeNKoii Tape, H3rOTOBIEHHON
U3 HEpKaBeIOIIeH CTaIM WM TOJINITH-
JeHa

MepoB Oaka

Kpenkas cepras

B Gankax OPOMBIIIJICHHOT'O U3TOTOBJIC-

3aBHCHUT OT pas-

KHCIIOTA wnst (BK-15) BMectumoctsio 15 M MepoB Oaka

XnopHas U3BECTh B nepeBsHHBIX 60uKax Wi haHepHBIX Jo 2,5
OapabaHax

Tunpoxnopua kanb- | B cTanbHBIX OMMHKOBaHHBIX Oapabdanax | bonbme 2,5

LS

Ilpumeuanue. Bricota yxnanaku 6onee 1,5...2,0 M gomyckaercs Ipu HaTHIHH
MEXaHH3aLHH I0TPY30YHO-PA3TPy304HbIX PabOT; XpaHEHHE 3aTapeHHBIX 3aBOJOM-
TMOCTABIIMKOM DEAreHTOB HAICKHUT NpeTycMaTpuBaTh B Tape. PasrepMeTH3amus
Tapbl C XJOPHBIM JKEJI€30M M CHJIMKATOM HaTpusi HE JONyCKaeTcs 10 MOMEHTa
UX HEMOCPEACTBEHHOTO HCIOJIB30BaHUS. 3aMopaxuBanue W xpanerne [TAA Oonee
6 MecsIIeB He OMyCKaeTcs.
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Cyxoe XpaHEHHUE MPOU3BOJUTCS B 3aKPBITHIX, XOPOILIO BEH-
TUIMPYEeMbIX ToMerieHusx. Ckiansl Uit XpaHEHHsS PEarcHTOB,
KpOMe XJIOpa U aMMHUaka, pacroiaratoTcsi BOJIM3M MOMEIEHUH 115
MPUTOTOBJICHUSI UX PACTBOPOB U cycneH3uil. Ckiaa akTUBUPOBAH-
HOTO yIJI JIOJDKEH pacrojlaraThCsi B OTICIBHOM MOMEIIECHHUH.
K Hemy He mpenbsBisioTcss TpeOOBaHUS B3PHIBOOE30MIACHOCTH; IO
MTOKApPHOM OMACHOCTH OH OTHOCHUTCS K KaTeropuu «By.

[Tomemenne ckimaga (ropcolaepikallMxX pPEareHTOB TaKkKe
JIOJUKHO OBITh OTIEJIEHO OT APYTUX MPOU3BOACTBEHHBIX MOMEIIe-
Huil. [Ipu 3TOM MecTa BO3MOXKHOTO BBIJEICHHS MBUIM JOJKHBI
ObITH 00OpPYIOBaHBI MECTHBIMH OTCOCAMHU BO3/yXa, a pacTapuBa-
HUE KPEMHEPTOPUCTOTO U (PTOPHUCTOTO HATPHUS TOJKHO MPOU3BO-
JTUTBCS TIOJ 3aIIUTON IMIKA(QHOTO YKPBITUS. YUUTHIBAsS TOKCHY-
HOCTH (DTOpPCONIEPIKAINX PEareHTOB, BO BCEX CIIyYasx TpeOyeTcs
npeaycMaTpuBaTh OOIIME W WHIUBUAYAIbHBIC MEPONPHUITUS IO
3aIuTe 00CITYKUBAIOIETO TIepCcoHaa.

[Ipun MokpoMm XpaHeHUM HEKOTOpPbIX peareHTOB (Al (SOy)s,
FeSO,) ¢ konnentparueit pacteopa 30...40% xuakas cpena sBiis-
€TCSl KUCJIOH, T. €. KOppo3uoHHOW. [l oOecrieueHus: HaIeKHOCTH
XpaHEeHHsI PacTBOpPA BHYTPEHHUE TOBEPXHOCTH XPAHWIIMIL] TIOKPHI-
BAIOTCS CIICIMATILHBIMH COCTaBaMHM, IIPEIOXPAHAIONIMMU OETOHHBIE
0aku OT pa3pyllIeHHus. 3alIuTa MOXET ObITh OCYHIECTBIIEHA C IO-
MOILBIO MOJIMU300yTHIIEHA, MEepXJIOpBUHMIA, Kiess Mapku CH-58,
nacTsl “I'epMeTUK” U APYTUX 3aIUTHBIX CPEACTB.

[Ipu ycTpoiicTBe xeie300€TOHHBIX CTE€H M JHUIL XPaHUIUL]
JUIS pacTBOpa KOAryJsiHTa HEOOXOJMMO HCKIIIOYHTH BO3MOXHOCTD
NPOHUKAHUS TPYHTOBBIX U JIOKAEBBIX BOJ C HAPYKHOH CTOPOHBI
eMKocTel. YKa3aHHbIe BOJIBI MOTYT JPEHHPOBAThH Uepe3 OCTOHHBIE
CTEHBl U OTPHULIATEIBHO BO3JEHCTBOBATh HA XUMHUYECKYIO 3aLIUTY
BHYTPEHHHUX MOBepxXHOCTEH. OCOOEHHO OMAaCHBIMM IS 3AIIUTHBIX
MOKPBITHH SBIISIOTCS LIEIOYHBbIE TPYHTOBBIE BOABL. s HCKIiIOUue-
HUSI TIOTIAIaHUS] TPYHTOBBIX BOJI PEKOMEHYETCSI BOKPYT €MKOCTEH
YCTPOMCTBO MPOXOJHBIX Trajeper ¢ YKIAAKOW B HUX APECHAXKEN IS
0TBO/Ia BO/IbI. Takue rajgeper HeOOXOAMMBI JUTsl YTETIICHUS XpaHH-
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JIMII, a TAKXKe JUII OCMOTpPA CTEH €MKOCTEH M pa3MeIleHHs B HUX
TpyOOTIPOBOIOB, HACOCHOTO 000PYI0BaHUS U IPUOOPOB.

[Ipu ycTpoiicTBE XpaHWIUII HEOOXOJUMO YCTPOHCTBO B
BEPXHEH MX YaCTH BXOJIHBIX JIBEPEH M XOPOIIO MPHUKPEIUICHHBIX K
JTHUIIY JIEPEBSHHBIX JICCTHUIL. B Ka)XI0M XpaHWIHUIIE MpeaycMar-
pUBaeTCs MUHHMAJILHOE KOJMYECTBO OTBEPCTHHA JUISI 3aJCIKH B
HUX IMTYHEpoB. Takux MTYIEPOB MOJDKHO OBITh KaK MHHUMYM
TpH: JJIsl TIOa4YH BOJIbI, 0TOOPA pacTBOpa, AJIsl BOJOCTOKA.

Pe3epByapbl-XpaHWIMINA Ha KPYIHBIX CTAHIMAX O SKOHO-
MHUYECKUM COOOpPaKEHUSIM OOBIYHO PACIONararoT BHE 3/IaHUS pea-
TEHTHOT'O XO3SHCTBA C 3alllUTOW PacTBOPOB OT 3arpsi3HEHus. Tem-
neparypa 3aMep3aHus KOHIICHTPHUPOBAHHBIX PACTBOPOB CEPHOKHC-
JIOTO aJIOMUHMS TpUBeeHa B Tabm. 10.

Tabmuma 10
Temmeparypa 3amMep3aHus
KOHIICHTPUPOBAHHBIX PaCTBOPOB

KonnenTpamnus pacTBopa O4HIIEHHOTO
HaumenoBanue nokasateneit TOBapHOTO KoaryJsHra, %
30 35 40 45
Conepxanue, % 15,7 18,2 20,7 21,1
Temneparypa 3amep3anusi, "C -5 -9 —-11 -12

VYcioBust pa3rpy3ku peareHTOB M pabOThI Ha CKJIAJax TOJDK-
HBl yJIOBJICTBOPSTH TPEOOBAHUSAM TEXHHKH O€30MacCHOCTH M OXpa-
HBI TpyZda. Pasrpy3ka peareHTOB U3 aBTOMAIIIMH M BaroHOB, a TaK-
e TMoJla4a WX K MEeCTaM IPUTOTOBJICHHS M BBOJA B YCTPOWCTBA
BOJIOTIPOBO/IHOW CTAHIIMU JIOJKHBI OCYIECTBISATHCS C MAaKCUMAJIb-
HBIM HCIIOJIb30BAaHUEM MEXaHU3MOB.

Paboume, 3aHATBIC HA TPAHCTIOPTHPOBKE peareHToB (0COOCH-
HO M3BECTH, XJIOPHOW M3BECTU U AKTUBHPOBAHHOTO YTJIs), JOJKHBI
paboTath B CIIEIOAEKAE U 110 OKOHYAHHH CMEHBI IPUHUMATD JTYIII.
B3pemmBanue XJIOPHOW H3BECTH BPYYHYIO H €€ JTO3HPOBAHUE
JIOJDKHBI OCYIIECTBIISITHCSA B IPOTUBOTa3aXx.

K conepxaHuio CKiIajoB NPEABSABISIOTCSA CIEAYIOIINE Tpe-
OOBaHMS: ABEpHBIC MTPOEMBI, IPEAHA3HAYCHHBIE U IpUeMa U BbI-
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Jladu peareHTa, HeoOXOAMMO IUIOTHO 3aKphIBaTh MO OKOHYAHHUH
npoueayp (0co6eHHO B CKJIaJjaX HErameHOW U3BECTH U aKTUBHUPO-
BAaHHOTO YTJIs1); TOMEIIEHHS CKJIaJI0B JAOJKHBI ObITh BCETAA CyXH-
MU, 4TOOBI COZEepKAIIMECS B HUX PEareHTbl HE YBIAKHSJIUCH; TO-
MEIICHHS CKJIaJI0B XJIOPHON M3BECTU JIOJKHBI OBITh HE TOJIBKO CY-
XUMH U TPOXJIATHBIMH, HO U XOPOILO BEHTUJIUPYEMBIMHU; PeareHTh
BHYTPH CKJIQJIOB JIOJDKHBI OBITH pa3MELICHbl OTJCIbHBIMH MapPTHS-
MU U pacxoJ0BaThbCs B COOTBETCTBUU C OYEPETHOCTHIO MOCTYILIE-
HUS, YTOOBI UCKIIOUMTH MX 3aJ€KHUBAHUE; HENb3s XPAaHUTh B OJI-
HOM TIOMEILEHUHM PeareHThl, KOTOPhIE MOTYT XUMHUYECKH B3aUMO-
JEHCTBOBATH JPYT C APYrOM, pa3MeniaTb COBMECTHO B3phIBUAThIE U
OTHEOIaCHbIe BEIIEeCTBA, CMa304HbIe Macia, OAJUIOHBI C CKATHIMU
ra3aMu, NMUIIEBbIE MPOAYKTHl U T. I.; HE COAEPKATh pearcHThl B
KOJIMYECTBAX, MPEBBIIIAIONINX PACUETHYIO BMECTUMOCTD CKJIa/I0B.

XpaHeHHe >KUIKUX W ra3000pa3HbIX peareHTOB B IMpeaHa-
3HAYEHHBIX JUI1 HUX CKJIaJaX JOJKHO OCYILECTBIISTHCS B COOTBET-
cTBUU ¢ mpaBwiamu Pocnorpebnanzopa, a takxke «lIpaBumamu
0€30MacHOCTH MPOU3BOJACTB XJIOpAa M XJIOPCOAEPIKALIUX CPEICTB
(npuka3 Poctexnanzopa ot 20.11.2013 1. Ne 554)». [Inst BBIrpy3Kku
0aJJIOHOB CO CKM)KEHHBIMM ra3aMy HEOOXOJMMO MPUMEHSAThH CIie-
[MaJIbHbIE KOHTEHHEPHI, B KOTOPbIE YCTaHABIMUBAIOTCS 1O 4, 6 WU
8 06a/I0HOB.

Pacxonnbie ckitagpl xiopa A 0asIoHOB U 00UYEK HAJUICKUT
pa3MeniaTth B OTAEIbHBIX 3aKPBITHIX OTHECTOMKUX, XOPOILIO BEHTH-
JUPYEMbIX MOMELIECHUSIX Ha paccTossHUA He MeHee 300 M OT XKHu-
JBIX M OOIECTBEHHBIX 3AaHUN. Eciin mo3BOJsSET 30HA 3alUTHI, TO
pacxo/iHble CKJIa/ibl Ha BOJOMPOBOIHBIX COOPYKEHHSIX C PacX00M
CBbIIE | T XJIOpa B CYTKHM pa3peliaercs YCTpauBaTh U3 TIHKOB
(cTalMOHApHBIX €MKOCTEH) 3aBOJCKOTO M3TOTOBJICHUS BMECTHMO-
cthio 10 40 T. Ilepegaua ra3000pa3HOro XJiopa C TAKOro CKJIaja K
MECTY HOTPeOJIEHUS] MOXET OCYIIECTBISATHCS MO XJIOPOMPOBOJAM
NPOTSHKEHHOCThIO He Oosee 1 kM. [lepenus xiopa B MeNKyio Tapy
(6amnoHb! WM 6OYKK) HA ATUX YCTAaHOBKAX 3alperiaercs.
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[Ipn xpaneHun Oa;TIOHOB M OOYEK JOJDKHBI COOIOATHCS
Takhe TpaBuWia: OAJJIOHBI, XpaHUMbIC B BEPTHUKAIBHOM ITOJIOXKE-
HUM, TIOMEIIAIOTCS B THE37a, MPEAOXPAHAIONINEe UX OT MaJCHHUS,
BEHTWISIMH BBEpX; OAJIJIOHbI, XpaHUMbIC B TOPU30HTAIBHOM TI0JIO-
JKEHMH, CKJIaJBIBAIOTCS B IITA0€EIIs BEICOTOM He Ooaee 1,5 M U min-
HOW He Oojiee 3 M; IIMPHHY NPOXOAa MEXKIY IMTAOCIIMHU JC/Ial0T
paBHOW TIONHOMW JTMHE OaylyioHa, HO HEe MeHee 1,5 M; TpOoKIaaKu
Mexy OayutoHamu B IITadese JODKHBI 00ecTieunBaTh CBOOOTHOE
M3BJICYCHNE OAJUTOHOB; BEHTWJIH 0aJUIOHOB HAIPABIISIIOT B CTOPOHY
poxoza; 00YKK XpaHsT Ha CHEIHATBHBIX TEJISKKAX MU MOJICTaB-
Kax; pa3MmelneHnue 004eK JOJDKHO OBITh TaKUM, YTOOBI TIPH H3BIIC-
YCHHH JTFOO0H M3 HUX OCTaJIbHBIC HE MEPEMEIIAIUCh.

[Ipu nocraBke ra3000pa3HBIX PEAareHTOB HA CTAHIMIO B IH-
CTEpHAX MX IEPEIIMBAIOT B OOYKH, OAJTIOHBI WM TOHKU MyTEM CO-
3JIaHUS B OMIOPOYKHAEMOW IUCTEPHE JaBJICHHUS (C TTIOMOIIBIO CHKATO-
ro Bo3ayxa) B 0,5...1,5 MIla. KonTtposnb 3a HamoJHEHHEM OCY-
MIECTBIISETCS B3BEIIMBAHUEM WM C TIOMOIIBIO YpOBHEMEPOB. s
B3BEIINBAHUS 0AJUTOHOB C XJIOPOM HCIIOJIB3YIOT JIECATHYHBIC BECHI,
paccuMTaHHbIe Ha HArpy3ky 1...2 T, JUIS B3BEIIMBAHHS ITyCTHIX
O6amtoHoB — Beckl Ha 200 kr. HamomHATE Tapy >KHIKHM XJIOPOM
6osee uem Ha 80% HOMMHAILHON BMecCTHMOCTH omacHo. O 1oi-
HOM OTIOPOYKHEHHMH LUCTEPHBI Y3HAIOT MO IIYMY, MTPOU3BOIUMOMY
BO3JIyXOM IIPH MPOPBIBE Yepe3 cuoHHYI0 TPYOKy. Y cTaHOBIICHHAS
Ha MPAKTHUKE CKOPOCTh IMEPESIUBa CKMKEHHBIX PEarcHTOB COCTaB-
aseT oT 6 10 12 1/4. C 1esbio MOBBIIMICHHS CKOPOCTH IEepeiInBa
B HEKOTOPBIX CIydasX IPOU3BOAAT OOOTPEB OIMOPOKHIEMOM
€MKOCTH.

[TepeBo3ka xj10pa JOHKHA OCYIIECTBIATHCS C COOJIIOICHUEM
Mep TMPEAOCTOPOKHOCTH: HEJB3S JOMYCKAaTh YAapOB M ITaJICHUS
OaJIOHOB M 0oYek; ciemyeT o0eperaTh MX OT HAarpeBa COJHIIEM,
ycTpamBasi TEHT Ha OTKPBITBIX MAallMHAX; COTPOBOXKIAIOIINE
TPaHCTIOPT paboune MOJDKHBI OBITh B CIICIIOJICHKIC C 3AIIUTHBIMH
CpeIICTBAMHU M aBapUHHBIM WHCTPYMEHTOM (pa3BOJHBIMU M Tracu-
HBIMHU KJIIOYaMH, MOJOTKamu, 3yOunamu u acOectorpadudeckoi
HaOMBKOW). XJIOp CO CKJIaZia K MECTy MOTPeOJICHUST TPAHCIIOPTUPY-
eTcst 100 B OajmoHax, MO0 B 00UYKaxX Ha CIElMaIbHEBIX TEJIeKKaX,
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a100 TO XJIOPONPOBOAY M3 OOYEK, PacHOIOKEHHBIX Ha CKJaje.
[Mocne monHO# CpabOTKM OOYKH C KUIKUM XJIOPOM, OCTaBIIUICS
XJIOp-Ta3 HEOOXOIUMO YJAIUTh U3 OOYKH MOCPEICTBOM IKEKTOpa
U 110 BOBMOKHOCTH YTHJIH3UPOBATb.

XJ10ponpoBOA JOKEH OBITh CMOHTHPOBAH TOJIBKO W3 LENb-
HOTSIHYTBIX TOJICTOCTEHHBIX Tpy0. CoennHeHne TpyO HEOOXOAMMO
JIeNaTh TEPMETUYHBIM, pe3b00BBIM Ha My(dTax Win Ha (raHmax c
NPOKJIaKaMH. 3aIpernaercsi MPoKIaIblBaTh XJIOPOIPOBO B KaHa-
JaxX ¥ MECTax, TPYIHOJOCTYITHBIX /I OCMOTPOB U PEMOHTOB.

OauH pa3 B TOJA XJIOPOMPOBOJ CJEIyeT OCBOOOXKIATH OT
XJIopa, MPOJyBaTh CyXHM BO3YXOM, OCMAaTPHBATh B y3JIaX OTBETB-
JICHWH, PEMOHTHPOBATh IMpPHU HAZOOHOCTH W HEMEUIEHHO IOCye
MPOTYBKH 3aIIOJIHATH KUJKHM XJIOPOM.

PearenTHoe X0351iiCTBO 1JIs1 OCBeTJICHUSI M o0eclBeYMBAa-
HUSI BOJBI X0351iiCTBEHHO-NIUTHEBOr0 Ha3HaueHus. B mpormecce
00pabOTKH 3TOH BOJIBI IPHUMEHSIOTCSI B OCHOBHOM TaKHE PEarcHTHI:
cynbdatr amomunus (Al, (SOs);), amomunat Hatpus (NaAlO,),
xynopucteii  amomunuii - (AICl3), okcuxyopua — aTOMHUHUS
(Al,(OH)sCl-6H,0), cympdpur u cymsdar xemesa (FeSO; u
Fe(S0,)3), xnopHoe xene3o FeCls, ramenas m3Bectp (Ca(OH),),
coma (Na,COs;), mommakpmiamun (ITAA), akTHBHpOBaHHAST KpeM-
nuenas kuciota (AKK), xmop (Cl,), o3on (Os3) u np.

CoctaB 1 J103bl PEareHTOB, MOCIIEI0BATEIBHOCT U TOUYKU UX
BBOJIa B 00pabaThIBaeMyI0 BO/Y, HAYaJl0 M KOHEI] Iepro/ia puMe-
HEHHUS T€X WM UHBIX PEareHTOB MPUHUMAIOTCS MPU MPOSKTUPOBA-
HHUH, KCXO/IS U3 KAUeCTBAa UCXOTHON BOJIBI.

Ha BOOpOBOAHBIX CTAHIUAX B MEPUOJ HATAIKU U IKCILTY-
aTalliu TIPUHATBIE TPU MPOEKTUPOBAHUM O3Bl YTOUHSIOTCS ITyC-
KOHAJIQJIOYHBIM TIEPCOHAJIOM WJIM TJIaBHBIM WH)KEHEPOM (TEXHOJIO-
TOM) CTaHIIMU COBMECTHO C 3aBEIYIOLINM J1a00opaTopueii Ha OCHO-
BaHUH (DU3UKO-XMMUYECKHX, CAHHUTAPHO-OAKTEPUOIOTHYCCKUX H
TEXHOJIOTHUECKUX AHATM30B MCXOMTHOM BOJBI M BOJBI, MTPOIIEIIICH
00paboTKy Ha OTAETBHBIX COOPYKEHHSX, U MOCTOSTHHO KOPPEKTH-
PYIOTCS B TE€UEHHUE TOJa.
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[IpuHsATBIE TEXHOJOTUYECKHE CXEMbl OO0padOTKH BOJBI
YTBEP)KIAIOTCA 1O TPEJICTABICHUIO HAadaJbHUKA BOJIOIPOBOIHOM
ounctHo ctanimu (BOC) BelIECTOAIIMME OpraHaMHu M COTJIacy-
IOTCSI ¢ MECTHBIMHU OpranaMu PocniorpebHaazopa.

PacTBOpBI KOAryJSIHTOB TOTOBSIT B PAacTBOPHBIX Oakax [7],
OTKy/la UX MEPEenyCKaloT CaMOTEKOM HJIM MEePEKauYMBAIOT HACOCOM
B pacxojHble 0aku, rje paz0aBisioT 10 padouell KOHLIEHTpPALUH,
WIN B €MKOCTH-XPaHWIHIIA KPENKOro pacTBopa. [ nHTeHcudu-
Kalliy Tpoliecca pacTBOPEHUS KOaryJsHTa U pa30aBieHHUs BOJOH
KOHIIEHTPUPOBAHHBIX PACTBOPOB OCYIIECTBISETCS MepeMeIInBa-
HUE B 0aKax C MOMOIIBIO CKATOTO BO3yXa, MEXaHUYECKUX Mellla-
JIOK WJIM IIUPKYJISIIIMOHHBIX HACOCOB.

Pacxon cxxaToro Bo3ayxa B pacTBOPHBIX 0akax COCTaBIISET
8...10 n/c'M?, B pacxomubIX — 3...5 n/c-m’. Bosayx st 6apGoTu-
POBaHUs pacHpeesisseTcs Mo oA 6akoB Ipy MOMOIIH JIbIpYa-
TBIX TPYO WJIM IIJJAHTOB U3 KUCIOTOCTOMKUX MaTepuaioB. JJuamerp
HaIpaBJICHHBIX BHU3 OTBEPCTUH B CTEHaX TPyO JOJKEH OBbITh HE
MeHee 3...4 MM; CKOPOCTh BbIXOJ]a BO3/1yXa U3 OTBEPCTHH JOJKHA
coctaBiaTh 20...30 M/c, a CKOpOCTh JBIDKEHHUS €r0 B TpyOax —
10...15 m/c.

[Tpn MexaHHYEeCKOM INepeMEeNIMBAHUN PAaCTBOPA YUCIO 000-
potoB npunumaetcs ot 20 1o 30 B MUHYTY, a MIIONIA/Ab JIONACTEH —
0,1...0,2 M* Ha 1 M’ 06Bema pacTBopa B Gake. MOIHOCTH BHTATE-
I MeIalky, kBT,

_mKa’hp

n-400g

rae m — yucio Jionacted memanku; K=0,2...0,5 — ko3¢ punuent
COTIPOTUBJICHHS JIOMACTH MEIIAJKH; ® — YIJIOBas CKO-

pPOCTh MemaJioK, paBHas n/60; n — 4ucao 00OpOTOB Me-

WadK¥ B MHHYTY; p — IUIOTHOCTH PAcTBOpa, KI/M’;

h — BeIcOTa NOMAcTH, M; 1 — KOI(PPHUIMEHT IOJIC3HOTO
JEUCTBUS TEpPelaTOYHOTO MEXaHHW3Ma U PEeayKTopa;

(R* =),
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g — YCKOpeHue cBoOOHOro najieHus; R u r — pacctosnus
OT OCH MEUIAJIKU JI0 Havajia ¥ KOHIIA JIONACTH, M.

[Ipy mpuMeHeHHH KYCKOBOTO KoaryiasHTa B Oakax mpeny-
CMaTPUBAIOTCSI ChEMHBIE KOJOCHUKOBBIE PEHIETKH C MpPO30paMu
10...15 mm. [Ipu ucnons30BaHNM TPaHYITUPOBAHHOTO WIIH MOPOLI-
KOOOpa3HOTO KOaryJsHTa Ha KOJIOCHUKOBYIO PELIETKY HAaCTHJIACT-
Csl CeTKa M3 KHMCIOTOCTOMKOIO MaTepuaya ¢ OTBEPCTUSIMHU 2 MM.
Juumia y pacxoanasix 6akoB genatorcs ¢ ykionom 0,01 k copocHo-
My TpyOorpoBoay AuameTpoM He MeHee 100 M.

[Ipu npurotosnenun pactBopoB FeCl; HeoOX0auMO yuuTHI-
BaTh CJIEIYIONIUE OOCTOATEIbCTBA.

PacTtBOpenune 6€3BOJHOTO XJIOPHOTO XKelie3a B BOJIE BI3BIBA-
€T BBIJICIICHNE 3HAYUTEIBHOIO KOJIM4YecTBa Tema. CTeneHb MOBBI-
IIEHUs TEMIIEpaTyphl B 3aBUCUMOCTH OT KOHILIEHTpALMM pacTBOpa
npuBeseHa B Taou. 11.

Tabmuma 11
[Ipumenenue TemnepaTypsl IpU PaCTBOPEHUU

Maccogblii mpo-
LIEHT B PacTBOpe

IloBEIICHKE TEM-
TepaTyphl 3a cuer
TETJIOTH PacTBO-

Maccosblii po-
IIEHT B pacTBOpe

[ToBrImIEHNE TEM-
nepaTyphl 3a c4eT
TEMJIOTHI PaCTBO-

penus, ‘C penmus, ‘C
4 7,7 40 75,5
10 20,0 50 80,5
20 38,5 60 90,0
30 59,0

B 3aBucumoctu ot COACPKaHMA XJIOPHOI'o KEJIC3a, BOAHBIC
PacTBOPLI €T0 UMCIOT CICAYIOINE 3HAYCHUA pH

r/n |

| 100

200 |

pH |

|10

o

Tounocts no3upoBanust FeCl; mpu koarynsiuu UMeeT Ba-

HOC 3HAYCHHC, TaK KakK HM30BITOK HIIH HEOOCTATOK KOaryJjisgHTa MO-
JKET NPUBCCTU K IMOBBIMICHHUIO IBETHOCTH U MYTHOCTHU OUHIIIEHHOM
BOAbI U YBCJINYUTH COACPIKAHUC B He xene3sa.
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XJIOpHOE KeJe30 MOXET NMPUMEHSATHCS CaMOCTOATEIBHO M
COBMECTHO C CEpPHOKHCIBIM amtoMuHUEM. COOTHOIICHHUS MEXIY
HUMH OMPEIEISIOTCS MPOOHBIM KOAryJIUPOBAHUEM.

[Ipu paboTe ¢ XJIOPHBIM KeJe30M HEOOXOAUMO IOJIb30BATh-
Csl 3aIIUTHON CTELOAEKI0N (PEe3NHOBBIE CaIlory, EpYaTKu U dap-
TykHu). Bo Bpemst BckpeiTus 6apabaHoB (004Y€K) M MPUTOTOBIICHUS
pacTBOpPOB HEOOXOJMMO MOJIH30BATHCS MPOTUBOTA30M WJIHM PECIIH-
paTopom.

[Tomermienus, Tie TPOU3BOJUTCS 3arOTOBKA pacTBOpa XJIOpP-
HOT'O )KeJe3a, JOJDKHBI IMETh BeHTHIIALIUIO.

3a0op pacTBOpa KOAryJistHTa M3 PAacCTBOPHBIX M PACXOJIHBIX
0aKoB pEKOMEHIYETCs yCTpauBaTh U3 BEPXHEH UX 30HBI.

BuyTpeHHsis1 MOBepXHOCTh OaKOB 3alIMIIACTCS KHUCIOTO-
CTOMKMMH TOKPBITHSAMU WM MarepuaiaMu. TpaHCIOPTHPOBKA
pPacTBOPOB pPeareHTOB OCYIIECTBISIETCS TPYOONPOBOJAMHU U3 KHC-
JIOTOCTOMKUX MaTepuayioB. VX KOHCTPYKIMH JTOJKHBI 0Oecredu-
BaTh BO3MOKHOCTB OBICTPOM MTPOMBIBKH U IPOYHCTKH.

Bce TBepzpie peareHThl pacTBOPSIOTCS O WHCTPYKLUSAM, CO-
CTaBJICHHBIM Ha OCHOBE THIIOBBIX, HO C y4€TOM MECTHBIX YCIOBH.
PacTBOpeHue peareHTa MOXKET OCYIIECTBIATHCS Kak 10 Macce, TaK
U 1o 00beMy. YdeT pacxoja peareHTOB, IT0JIaBaeMbIX CO CKJaJa,
NPOU3BOAMUTCA 1O cMeHaM. KpemnocTh pacTBopa peareHToB KOHTPO-
JUPYETCS MO €To IIOTHOCTU WIIK TUTPOBAHUEM.

[Ipouecc koarysasiiuu CEPHOKUCIBIM AIFOMUHUEM WJIH XJIOp-
HBIM JK€JIe30M (MM KaKUM-JTUO0 JPYTrUM KOaryJasHTOM) MPOTEKaeT
IpU ONpEAESICHHBIX YCJIOBUSAX: NMPU HAJUYUU OIpPEJENICHHON Ie-
JOYHOCTH, KATHOHHOTO M AaHMOHHOTO COCTaBa BOJbI, HAJIMYHUU Op-
TaHWYECKHUX BEIIECTB W T. M. [l yIydIIeHus: MpOTeKaHHUsS 3TOTO
nporecca npumenstor noamienaynBarne (Ca(OH),, NaCOs3;, NaOH
U Jp.) BOJBI; UII MHTCHCU(UKAIIUH TTpoLIecca XJI0Mbeo0pa3oBaHus
P OYMCTKE BOBI puMeHSIOT QuiokysHTHI ([TAA, AKK).

[IpumeHeHne MIETOYHBIX PEAreHTOB M (IIOKYJISHTOB OCY-
HIECTBIISIETCS TaK)KE€ PACTBOPEHHEM M PAacXOJOBAaHUEM B OIpejie-
JICHHBIX YCTpOcTBax (0akax), Kak MpaBUiIo, MO HHCTPYKIIHSIM.

[Ipu mpuUroTOBNEHUM MYJIBIBI AKTUBUPOBAHHOTO YIJISl CHa-
yaJia 3aMayiBaroT MOPOIIKOOOpa3HbIi yroib B TeueHue 1 4 B 0akax
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C THIPABIMYECKHMM WM MEXaHUYECKMM IepememnBanuem. [Ipu
3TOM HACOCHI /i1l IEPEMELINBAHNS U IEPEKAUYKH YTOIBHOMN ITYJIbIIbI
JOJKHBI OBITh CTOMKMUMU 10 OTHOUICHHIO K a0pa3uBHOMY BO3JEH-
cTBUIO yriist. KOoHIIeHTpauio my bl IPUHUMAIOT paBHOU S...10%
no Becy. CKOpPOCTb JBHKEHHUS MYNbIIBI B TpyOax JOJKHA COCTaB-
7sTh He MeHee 1,5 m/c. Ha KoMMyHHMKanusAX yCTpauBalOT PEeBU3UH
JUIs uX pourcTku. [lomenienue, rie pacnonaraercs yCTaHOBKaA 1O
IPUTOTOBJICHUIO YTOJBHOM MYJbIBI, MM CaMa YCTaHOBKAa HEIO-
CpeAcTBeHHO obOopynayrorcsi BeHTHsAIMed. Kpome toro, B 3THX
MOMEIIEHUSAX JOJKHBI CTPOTO COOJI0OaThCS MpaBUiia MOKAPHOU U
B3pBIBHOU 0O€30MaCHOCTH.

PacTBOpHBIE 6aku TepMaHraHaTa Kajus, COAbI U IPYTUX XO-
POIIO PAaCTBOPUMBIX PEAreHTOB OJHOBPEMEHHO SBIISIOTCA U pac-
XOJHBIMU MpH 00ILIEM KOJIMYECTBE UX HE MEHee ABYX (pabouuii u
pesepBHbIi). [lepeMernninBanne pacTBOpa MOXET OCYHIECTBISTHCA
BO3/IyXOM, MEXaHHUECKUM U THAPABINIECKUM CIIOCOOAMHU.

Jis TpaHCHOpPTHUPOBAHUS pacTBOpa IepMaHraHaTa Kajus
NPUMEHSIOT CTaJIbHblEe WM IUIaCTMAacCOBBbIE TPYObI, PE3NHOBHIE
IIJIAHTH OT HETO Pa3pylaroTCs.

Jlo3upoBaHue XUAKUX PEAreHTOB OCYIIECTBISICTCS HAIop-
HBIMU WJIM BaKyyMHBIMH Jlo3aTopami. [Ipeanourenue HeoOX0aAuMO
OTJIaBaTh BAaKyyMHBIM ra30/103aTopaM. XJIOpHas BOJA W BOJHBII
pacTBOp CEpHUCTOrO Tasza, oOpas3ylomuecs B Ta30703aTopax,
JOJDKHBI TI0/1aBaThC K MECTY MX BBEICHHS B 0OpalaThiBaeMyro
BOJY 10 PE3MHOBBIM IIIJIJAHTaM, aMMHUAa4Hasl BOJAa M aMMHUaK — I10
xKene3HsIM TpyOam. CMelieHne aMMHuaKa ¢ BOJIOW JOJDKHO MPOH3-
BOJUTHCSA OJIM3 MECTa €ro BBEACHHUSA B 00pabaThIBa€MylO BOJY, B
0COOBIX CMECUTENIbHBIX KOJIOHKAX CTIeHUaTbHON KOHCTPYKIIUH.

OTKJIOHEHHUE OT 3aJlaHHBIX /103 XKHUJIKHX PEarcHTOB, a TaKXKe
NepephIBbI B UX Mojaue He Jomyckatorcs. becrniepeboitHOCTh mona-
YM JIOCTUraeTCsl YCTAaHOBKOM 3alacHBIX Ia30]/103aTOPOB, HATUYUEM
000pyIOBaHMS M 3allaCHBIX YacTeid, HEOOXOJUMBIX Ul HEOTIOXK-
HOro peMoHTa. OO0BeM raza ¢ 0JHOTO OayToHa Oe3 MoJoTpeBa MpPU
HaxoXJieHuu ero B momenieHnu ¢ t=15...18°C He mpeBbIaeT s
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xsopa 500 r/4. [Ins yBenMUYEeHUS] CheMa er0 MOXKET OBITh HCIIOJb-
30BaHO MOJIOTPEBaHIE OAITIOHOB.

[IpoBepka 103UPYIOMUX YCTPOUCTB MPOU3BOIUTCS, KaK Mpa-
BUJIO, €KEKBApTAJIbHO, HO HE PEeKe 2 pa3 B IO, U 3aKIIOUYACTCS B
OCMOTpE apMaTypbl, IPOBEPKE OTCYTCTBHS 3aCOPEHUI, COCTOSHUS
COCIMHCHUS U T.11.

Jlnist KoaryJsiHTa U yroJbHOTO TIOPOIIKA MOXKET OBITh IPHMe-
HEHO CyXoe JTo3upoBaHue. TOYHOCTH paboThI 103aTOPOB (TI0 00BE-
MY HJIHM IO Macce) IIPOBEPsIeTCs He Peke OJHOTO pa3a B CMEHY.

6.5. CmecuTes M 1 KaMepbl XJI0NbeOOPA30BaAHUSA

DddexTuBHOE CMeENIeHne peareHToB ¢ 00padaThiBaeMOi BO-
JIOM C TIETIbI0 PABHOMEPHOTO M OBICTPOTO paclpe/esieHHst UX B BO-
Jie TOCTHTaeTcsl TypOyIu3amueil moToka. ITOT MPOIecC OCYIIeCTB-
JSIeTCSl B CMECHUTENBHBIX YCTpOHCTBaX. [Ipu CO3MaHNU CMECHTEINb-
HBIX YCTPOWCTB YYHUTHIBAIOTCSI TAKHE YCIOBUS: MAKCHMAIBHOE CO-
KpalleHne BpeMEHH MEXy MOMEHTOM BBOJIa PACTBOpA KOaryJisiH-
Ta B 00pabaThIBacMyI0 BOy M Ha4aJloM TpOIlecca CMEIICHHS;, TIPO-
CTOTa KOHCTPYKTHBHOT'O O(OPMIICHUS ¥ HAJIS)KHOCTD pabOThI; MH-
HUMaJIbHBIE TOTEPH HAIOpPA, T.€. €r0 SKOHOMUYHOCTb.

[lpn BBeneHWM peareHTOB [OJDKHAa 0aTh MpeaycMOTpeHa
BO3MOKHOCTB TIOCIIE/IOBATEIILHOTO BBOJIA UX C COOIIIOCHHEM Tpe-
OyeMbIX MHTEPBAJIOB BPEeMEHU Mexny ux mopadeir. CoOmroneHue
ITHUX YCJIOBUH SIBISIETCS OCHOBHBIM yCIIOBHEM 3()(HEKTUBHOTO JEH-
CTBHS BBOJVIMBIX PEarcHTOB Ha 0OpabaThiBaeMylo BOIYy U UX IIe-
pememmuBanue. [lociieoBaTeIbHOCTh BBOJA PEArcHTOB JOJDKHA
OBITH CTPOTO OOOCHOBAHA MPOBEJACHUEM TEXHOJOTHUECKUX aHAIIH-
30B BOJIBI C YYETOM MECTHBIX YCIIOBHI M Ka4€CTBOM BOJBI 110 CE30-
HaM roja. CucTeMa MoAa4yW BOABI M PEareHTOB BCETNa IOJDKHA
o0ecrieunBaTh PaBHOMEPHOE paclpeieliCHHE U CMEIICHUE BOJIBI C
peareHTaMu 10 Bcell NTyOMHE ¥ IUIOIIAJM CMECHTellsl B Haubolee
KOPOTKHE TIPOMEKYTKH BPEMEHH, IOCTUTAIOIINE CEKYHI U IOJIei
CEKYH/IBI.

[To mpuHIIMTY NEHCTBUSI CMECHTENBHBIC YCTPONUCTBA JIENISATCS
Ha JIBa OCHOBHBIX THIIA!
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— THApPABIMYECKHE, B KOTOPBIX TypOylIH3amus CO3/1aeTcs 3a
CUeT CYKEHHs W W3MEHEHHUS HaIPaBlIeHHUs IIOTOKA BOABI U
YCTPOWCTB, MOBBIIIAIOIINX BUXPEOOPa30BAHUE;

— MEXaHM4YeCKHe, B KOTOPBIX TypOynH3alus MOTOKa JOCTH-
raeTcs BpalleHHeM JIONacTei WilH MpomeIepoB.

[To cTpouTeabHBIM HOPMaM PEKOMEH]YyeTCs] IPOEKTUPOBAThH
B OCHOBHOM T'HJIpaBIMYECKHE CMECUTENIM U, B MEPBYIO OuYEpelb,
CMECHUTEJIM BHXPEBOTO U TEPErOpOaYaTOro THIIOB, U TOJIBKO IPH
HaJUIeKameM OOOCHOBAHMHM DPa3peIIaeTcsl IPUMEHATh CMECHTEIH
MEXaHUYECKOTO THUIIA.

CMeleHre peareHTOB B Ha3BaHHBIX THUIPABINYECKHX CMe-
CHUTEJISIX JIOJDKHO OBITh 3aKOHUYEHO B TeyeHue 1...2 MUH IpHU MOK-
poM u He OoJiee 3 MUH NP CYXOM JI03UPOBAHUN PEAreHTOB.

BuxpeBoii u neperopogyaThlii CMECUTENH YCTOWYMBO pado-
TAIOT MPH PACUYETHBIX pacxodax Boabl. [Ipu CHIWKEHWH WM MOBHI-
IIEHUH PACXO0B BOABI 3TH CMECUTENIN HE 00eCIeUnBalOT yJOBIIe-
TBOPUTEIBHOTO cMenlieHusa. OJHaKO OHU MPOCThI B U3TOTOBIICHUU
U YI0OHBI B SKCIUTYaTalUH.

MexaHn4yecKkie CMECHTEeNIM O00eCleunBalOT  JIOCTATOYHO
OBICTPOE U IMOJIHOE TIEPEMEIINBAHNE PEAreHTOB C BOJIOM HE3aBHCHU-
MO OT KojeOaHus pacxoaoB. Ho ux nmpumeHeHHe CBSA3aHO C MOBBI-
IIEHHBIMU 3aTPAaTaMH 3JIEKTPOIHEPTUH, HATMUUEM JIOTIOIHUTEIb-
HBIX YCTPOMCTB U MEXaHU3MOB, YTO IPUBOJUT K HEKOTOPOMY CHH-
YKEHHIO HAJIEKHOCTU paOOThl CMECUTEIIS.

Cwmenienne BOJABI C peareHTaMyd B Hacocax (Hampumep, Ha
HACOCHOM CTaHIMU MEPBOTO MOABEMA) MOXKHO paccMaTpUBaTh Kak
MEXaHMYECKOE CMELICHHE.

B nocnennee BpeMs cTaiau MHMPOKO MPUMEHSATHCS THAPABIH-
YeCKHe CMECHUTENn TpyOuaToro tuma (puc. 5). AHaIN3 KOHCTPYK-
Uil TpyOUyaThIX CMECUTENEH, MPUBEIEHHBIX Ha PUCYHKE, MOKa3bl-
BAET, YTO B XOJ€ IKCIUTyaTallil BO3MOXHO 3aCOPEHUE OTBEPCTHI,
gepe3 KOTOpbIe BBOJHUTCS pacTBOp KoaryisHta (puc. S, a, 0), u
3HAYUTENIbHBIE IOTEPU HAIOpa B HEKOTOPHIX M3 HHUX B PE3yNbTaTe
CY’KEHUs IUIOUIa/IM KUBOTO CEYEHHsI MOTOKA BOJbI JIEMEHTAMH,
pacnpeesnsaoMI pacTBOp peareHra B BOJIE.
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Puc. 5. TpyOuatble cMecHUTENH: @ — KOJIbLIEBOW; 6 — YCEUYCHHO-KOHYCHBIH;
6 — MaHOOBBIN; T — MCIIANOYHBIN; 0 — PEIICTYATHIN; e — MPOTHBOTOYHBIIH;
JfC — CIIUPATIbHO-JIONACTHBIN; 3 — IEPEropoauaThIi

C 1enpro NOBBIMICHHUS CKOPOCTH PACTIPE/ICICHUS KOATyJIsTHTa
(Tak)Ke W JIPYTUX PEareHTOB) PEKOMEHIYETCS HUCIIOJIb30BaTh CIie-
[MAJBHBIE pacHpeNeNIuTeNIn peareHra, paspaboranHeie AKX
um. K. /1. [Tamdunosa (puc. 6), wim TpyOdaThle CMECUTEIN C HWH-
TEHCHBHBIM TI€PBOHAYAIBHBIM paclpesielieHneM peareHta. B mo-
CIIEZTHEM CMECHTeNe OTCYTCTBYIOT AbIpUaThle yCTpOICTBa, yepes
KOTOpBIE mojiaeTcst peareHT. CMeleHne B HUX JIOCTUTAETCs 32 CUET
PE3KOTO U3MEHEHHUS HAMPABIICHHS IBXKEHHSI TOTOKA BOBI.
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Puc. 6. YcranoBka (a) u o0muii Bua TpyOouaToro pacupenesuTess KoaryJisH-
Ta (6) B Ieperopo14aToM WIH KOPUIOPHOM CMECHTENE, BXOIHOW Kamepe
CTaHIINU OCBETIICHHS BOJBL: | — pacupeAenuTeNb KoaryasHTa; 2 — mojada
KOaryJIsiHTa; 3 — MTaHra U OJbeMa pacTpeieTuTes: 4 — IeHTPAIbHBIA

6adok; 5 — nepdopupoBaHHas TpyOa-Iyd; 6 — OTBEPCTHS THAMETPOM 3—6 MM;
7 — mTynep s IPUCOCINHEHNS IIJTaHTa MTOJa4X PacTBOpa KOATyIISIHTA;

8 — mo1BO/T pacTBOpa KOAryisHTa

BricTpoe pacmpenenenue koaryisHta B o0beMe o0OpadaThi-
BaeMO#l BOJbI B MEpPBOHAYAIbHBIII MOMEHT (B MOMEHT BBOJA pea-
T€HTa) MMO3BOJISET MOJYYUTh SKOHOMHUIO KoarynsiHTa Ha 10...20% u
00uTHCS OoJtee TITyOOKOM OUYHUCTKU BOJIBI.

JUIg OLEHKHM MHTEHCUBHOCTH MEPEMEIINBAHNS BOJBI B CMeE-
CUTEJISIX UCIOJB3YETCs OHATUE CPEAHETO TPaiueHTa CKOpocTH G,
KOTOpPBIN XapaKTepHU3yeT 3aTpaThl SJHEPTHUH, PACXOAYyEMOU Ha €llh-
HUIy 00beMa IepeMeIMBaeMOon KUKOCTH B €MHULLY 00beMa:

W
——c
nTv
rae W — 3aTpaThl SHEPTHH B CMecHTese, BT-c; 7 — BI3KOCTh BOJIBI,

[Ta-c; T — Bpems mpeObIBaHUS BOIBI B CMECUTENE, C; V —
00bEM CMECHTENSL, M-.

3
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Cpennuii rpagueHT cKOpocTu G SIBISIETCS KPUTEPHUEM T10JI0-
Ousl JUIs TIPOIIECCOB MEPEMEIINBaHUs MPH KOAryJsiuu. B cBsi3u ¢
ITUM MOXXHO CKa3aTh, YTO OJMHAKOBBIC 3HaueHUss G B Pa3IMYHBIX
peaKkTopax C pa3IMYHBIMH YCTPOHCTBAMHU ISl MEPEMEIINBAHUS
NPUBOJIAT K BOCIPOU3BOJAMMBIM M CPaBHUMBIM IPOIECCaM TpPaHC-
MNOPTUPOBKH KOATYTHPYIOIIUX YACTHII.

[TockosbKy TEpBBIM aBTOPOM, YCTaHOBMBIIMM 3Ty 3aBHCH-
MocTh, sBisgercs Kamm, To mpomsBenaerne GT mpencrasiser 6e3-
pa3MepHyIo BeIMYHHY U Ha3bIBaeTCs KpureprueM Komma.

B ruapaBindeckux CMECHTEISIX BEeTHYMHA 3aTpavylBaeMOM
SHEPTUU ONpeAeNsieTca moTeper Haropa. MomHocTe N MOTOKaA ¢
pacxo10M MOXET ObITh OIpeieNieHa 1o Gpopmysie

N = gpOH,
TJle g — YCKOpEHHe CBOGOTHOTO TajieHus, 9,8 M/c’; p — MIOTHOCTH
BOZIBI, KI/M"; Q — pacxoj Bojkl, M>/c; H — moTeps Hamopa
B CMECHUTEIIE, M BOJI. CT.

Hockonmsky N = W/T u V = QT, p = 1000 kr/m’, T0 pacuer

CpEIHEeTO TPaJMEeHTa CKOPOCTH MOXET OBITh MPOM3BEICH 1O (Hop-

Mye
G= 8pH. ~99 H .
nT nt

Kamepsl cmecureneit He0OX0IUMO MEPUOTUUECKH OCMATpPHU-
BaTh U ounmiate no miany [1I1O u [P, Ha ocHOBe ombITa 3KCILTY-
aTalu, HO He peXke OJTHOro pasza B roJ. OCMOTp M YHCTKA MPOU3-
BOJIATCA B NIEPHObl HAMMEHEE HAPSHKEHHOU paOOThI CTaHLIUY.

PaBHOMEpHOCTh CMellIeHUs peareHToB C¢ oOpabaThiBaeMOit
BOJIOHM OIpENENsAeTCs M0 U3MEPEHUIO U3MEHEHMSI ETOYHOCTH BO-
Jbl B Pa3JIMUYHBIX Y4acTKaX CMECHUTENS U Ha Pa3HbIX FOPU30HTAX
ero. Onenka 3dQexTa CMENIeHus B 3TOM CIIydae MPOU3BOIUTCS
TakuM o0pa3om:

3 j— lll uex ll[ cm
C 5
lllucx - ll[](‘()Hmp

rae I],.. — EeJIOYHOCTh UCXOAHOM BOJBI, MF-3KB/I[M3 ; 1., — 1e-
JOYHOCTb BOJIBI IOCIE CMECUTENS, MI-3KB/J; Ll coump —
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KOHTPOJIbHAS IEIOYHOCTh, OIpeessieMasl pacueTHbIM
MyTeM, HCXOJs M3 PAcXoJ0B BOAbBI M KOAryJsHTA,
MT 9KB/JL.

[Ipu ompeneneHun cKopocTed M MepruoioB MpeObIBaHUs BO-
JIbl B CMECHUTEISIX, @ TAK)KE U B KaMepax XJIObeoOpa3oBaHHs U OT-
CTOMHMKAX pa3iIn4aroT TEOPETHUECKUE U MPAKTUYECKHE 3HAUCHHUS.
TeopeTnueckue CKOPOCTH B OTHENBHBIX YaCTAX COOPYKEHHUS H
BpeMs peObIBaHMS B HUX BOBI OIIPEEIAIOTCS 1Mo hopmyre

__ 90 _
" Se00mm 19
rae O — KOJTHYeCTBO 06pabaTeiBaeMoil BObI, M>/4; F — rmomeped-
HOE CEUEHHE TEXHOIIOTHYECKOTO COOPYKEHHS, M m —
YHUCJIO OAHOTUIHBIX COOPYXEHHH Ha CTaHuMu; V — ux
00BbeM, M.

JeiicTBUTenbHOE BpeMs MPOXOXKIACHHUS BOABI 4Yepe3 JaHHOE
COOpYKEHHE OIpEeNseTcs SKCIePUMEHTAIBHBIM ImyTeM. J{i1st 3To-
ro B MOTOK BOJBI CO CTPOT0 YCTAaHOBJICHHBIM PAaCX0JOM, MOCTYIa-
IOIIMM B CMECHTEINb, BBOJUTCS ONPEICICHHBI 00beM KOHIEHTPH-
poBaHHOTO pacTtBopa. KoHueHTpaus U 00beM JTOJKHBI ObITH Ta-
KHAMHU, 9TOOBI IPHUPOCT COJAEPKAHUS XJIOPU/IA B BOJE B CPETHEM Ha
BeCh pacxoj Boabl coctaBui Obl 10...15 mr/n. [IpuroroBiaeHHbII
pacTBOp BIMBAIOT Cpa3y BECh B CTPYIO BOJABI M OJHOBPEMEHHO
HAa4YMHAIOT OTCYET BPEMEHH C MOMOIIbIO CEKyHAOMepa. 3aTem,
NpUOTU3UTENHLHO Yepe3 4 pacueTHOTO BpeMeHH NMpeObIBaHUS BOIBI
B COOpPYXXCHHMH, Ha BBIXOJIE M3 CMECHUTENS Yepe3 paBHbIE MpoMe-
KYTKH BpEMEHU OTOMparoT mpoOsl BoAbl B o0beme 100...200 mu.
WuTtepBanel BpeMeHH 0TOOpa Mpod JOJKHBI COCTABISATE: TSl CMe-
cuteneit 20...30 c¢; mns xamep XJomnbeoOpazoBaHus 3...5 MuH;
JUIi OTCTOHHHMKOB M OCBETJIIMTENEH CO B3BEIICHHBIM OCaIKOM
10...15 muH.

[Tocnensist mpoba oTOMpPaeTCs MO MPOIISCTBHH JIBOWHON Be-
JMYUHBI PACYETHOTO BPEMEHH MPEObIBaHUS BOABI B COOPYKECHHUH.
B npobax opraHonentuyecku OINpeaessieTcsl COACpKaHHE COJH.
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Pe3ynbTaThl aHaMM30B HAHOCAT HA MArpaMmy, Tlie Ha ocu abcimce
OTKJIaJIbIBAIOT BPEMsI OT HayaJjla BBOJia IOBAPEHHOW COJIM, a Ha OCH
OpAMHAT — BEJIMYUHY MPEBBILIECHUS COJAEPKaHUS XJIOPUI0B B 00pa-
OaTbIBa€MOM BOJIE HaJ X KOJUYECTBOM B MCXOJIHOM Boje. 3a ei-
CTBUTENILHOE BpeMsl IPEOBbIBAHUS BOJIbI B CMECHUTENE t; IPUHUMAIOT
BpeMs OT MOMEHTA BIMBAHUS B HETO PacTBOPA COJM 10 MOMEHTA
IIPOXOXK/ICHUS HA BBIXOJE U3 CMECUTENSI OCHOBHOM MacChl €e. DTOT
MOMEHT ONpEeNIeTcs 0 JuarpaMme Kak UEHTP TSKeCTU (UTYpBHI,
OUYEPUEHHOW KPHUBOM KOHIEHTpAIMi XJOPHUIOB U OChIO abcImcc.
Onpenensisi KOHUEHTPALUIO XJIOPUAOB U TOJy4yasi COOTBETCTBYIO-
nye KoH(urypamuu Guryp, oTpaxarolmx UX CoJepXaHHe, B MO-
CJIEZYIOIINX COOPYKEHHUSIX (KaMephl XJIOMbeoOpa3oBaHUs, OTCTOM-
HUKH) MOXHO OJHOBPEMEHHO OINPEAEIUTh JEHCTBUTEIBHOE BPEMS
npeObiBaHWsT B HUX 00OpabaThiBaeMoil Bonbl. JleHcTBUTENbHAS
CpeIHssl CKOPOCTh BOJIBI B OT/IEIBHBIX COOPYKEHHIX OMpPEeIIsieTCs
U3 3aBUCUMOCTH

t
Vg =1L,

tg

[Ipu o6cnenoBaHNU TEXHOJIOTHYECKUX COOPYKEHUH 1eneco-
00pa3HO U3MEPATh KOHIIEHTPAIMIO XJIOPHIOB HA Pa3IMYHBIX TOPH-
30HTaxX B CAMHUX COOPYKEHUSX. DTO MO3BOJSAET BBIIBUTH MECTHBIE
IIOTOKU BOJIbI M UX HAIPABIEHUS, 3aCTONHBIC 30HBI, HAJTMYNE BUX-
per u T. 1.

[IpoBepsaTh paboTy cmecuresneil HEOOXOAMMO TPU pazIuy-
HBIX TEXHOJOTUYECKUX PeKUMax paboThl CTaHIMHU, OCOOCHHO MpHU
pexuMax, Koraa OHU PE3KO MEHSIOTCS.

B otnenbHBIX cilydasx, KOrja He MpeICTaBIsIeTCs BO3MOXK-
HBIM BBECTH PEAreHTHI Mepe]] CMECUTENIEM, OHH MOTYT OBbITh BBe-
J€HBl B 30HY IIepenaja BOJbI MPU €€ H3JIMBE U3 CMECHUTEN WIN
OITyCKHBIMH TpyOaMu, IIyOuHY MOTPYKEHHS KOTOPBIX MOXKHO pe-
TyJIUpoBaTh. Perymupys riiyOMHY NOTPYXEHHsI OIMYCKHBIX TpYyoO,
MOKHO MOA00paTh ONTUMAIbHOE BpeMsl MPEeObIBaHUS PEareHTOB B
CMECHTEJIE U TeM CaMbIM CO3/1aBaTh HEOOXOAMMBIE Pa3pbIBbI B TO-
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Jlaue peareHTOB U KOHTAKTe MX MPH CMENICHUU C BOJIOM. DTO Bax-
HO IIPU U3MEHEHUHU PACXO0/I0B BOJIbI, TOCTYMAIOIIUX HA CMECUTEIH.

UccnenoBanue paboThl MeperopoayarbiX CMECUTENEN MoKa-
3aJ10, YTO MPU CHWXKEHUHU pPacXojia BOJbI HAOJIIOJIAETCsl HEpaBHO-
MEPHOE CMEIIMBAHUE €€ C peareHTaMH 10 LIMPUHE JIOTKA.

ITpu skcIUTyaTanuy MeperopoadaThiX U AbIPYATHIX CMECHUTE-
Jeil HeoOXOUMO CIIeIUTh 32 TeM, YTOOBI B BOAY HE TOMaai BO3-
nyx. C 9Toil 1EeNblo MPOXOJIbl ITUX CMECHUTENEH TOKHBI ObITh 3a-
TOIICHBI, TPUYEM PACCTOSHUE OT BEpPXHEH KPOMKH Mpoxoia A0
YPOBHS BOJIbI AOJDKHO cocTaBiATh 10...15 cm. OTBOogsIIME U3 CMe-
cuTesiell Boly TpyOONpOBOJBI MOTPYXKAIOTCS B BOJIY Ha TIIyOUHY
50...60 cm OT BepxHEH KpOMKH TpyOOIpoBoIa.

Jlnst paGOThI BEPTUKAIBHBIX CMECUTENEH XapaKTepHO HEToJI-
HOE WCTIOTh30BaHHUE 30H Y OOKOBBIX IMOBEPXHOCTEH, OCOOCHHO TP
YBEJIMYCHUH UM YMEHBLICHUH pacxoja BoJsl. B 3Tom ciyuae Tpe-
OyeMoe BpeMs MpeObIBaHUS €€ B CMECUTENIIX HEOOXOAMMO MOJI-
JIEP>KUBATh JIOTMOJHUTEIBHBIMU YCTPOMCTBAMHU, 00ECTICUMBAIOIIH-
MU TOCTOSIHHBIM pacxo]l MUPKYJIALKEH WU MPOIYCKOM YacTH €€
MHMO CMECHUTEIA.

Tak, mpu ¢ > 1,5 MUH HaUMHAETCS MPOIECC XJIOMbeoOpa3oBa-
HUSL B 00beMe Boabl cMecHuTennst. OOpas3yromuecs XJIonbs B CMECH-
Tese, MpH MEepesuBe BOABI U3 kejloba B JIpyrue cOOpHbIE yCTPOii-
CTBa M JIBKEHHH €€ IO TPYOOIpPOBOAAM K KaMepaM XJIOMbeoOpa-
30BaHus, paspymaroTca. BropuyHoe xiombeoOpa3oBaHUE YyKe B
KaMmepax XJonbeoOpa3oBaHHMS B TaKUX CIydasX MPOUCXOJIUT
KpaiiHe Bs0. XJIONbsl UMEIOT IAPYIHe, XyAUINe ¢ TOUKH 3pEHUS UX
CeMMEHTAlMN CTPYKTYPHO-MEXaHUUYECKUE CBOMCTBA, UYTO B CBOKO
ouepenb yXyamaeT paboTy OTCTOMHBIX COOPYKCHH.

Jna ynydmenust paboTel cmecuteneil (ObICTporo U paBHO-
MEPHOT'O pacHpe/Ie/IeHUs] peareHra B BOJe) PeKOMEHAYETCs yCTpa-
UBaTh CIIELUAJIbHbIE CUCTEMbI paclpe/iesieHHsl pacTBOpa peareHra
B CMECHTEIIE.

Js mHTeHCH(UKAMKA TIpoIiecca CMENIeHnsT oOpadaThiBae-
MO BOJIbI C KOAryJIsIHTOM M YJIYYIIEHHUS MPOLEcCa OCAXKIECHUSA KO-
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aryJMpOBaHHOW B3BECH MPUMEHSIOT a’pHpoBaHue Bonbl. Kak u3-
BECTHO, MPOJIYKTaMHU THIPOJIU3a CEPHOKHCIOrO ATIOMHHHUS TpPU
pPacTBOPEHHH €Tr0 B BOJE SIBISIFOTCS KOJUIOMJBI THIPOKCHUAA allto-
MUHHUS WM OCHOBHBIE €Tr0 COJIM U HMOHBI Bojpopoxa. [locnemgnue,
BCTYIasi BO B3aUMOJEHCTBHE C MPUCYTCTBYIOIIMMH B BOJIEe OMKap-
OOHATHBIMM HOHAMH, HPUBOIAT K OOpPA30BAHMIO 3HAUYUTEIIHHOTO
KOJINYECTBA CBOOOIHON YTIIEKUCIIOTHI:
H++ HCO_3 — HQO + C02 T

OO6pa3ytomiasicsi yriieKHcIoTa COpOUpyeTCsl YaCTUIIAMH XJI0-
NILEBHUTHOW B3BECH, BBI3bIBAs €€ (PIIOTAIMIO — BCILIBIBAHKE XJIOTIHEB
Ha MOBEPXHOCTh. [IpH 3TOM XJIOMBSI CTAHOBSTCS 0OJI€e PHIXIIBIMHU,
MeHee MPOYHBIMU, CO CHIDKEHHBIMH COPOIIMOHHBIMU CBOMCTBAaMHU.
Bce 310 yxyamaeT mponecc oCaXAeHUS B3BECH B OTCTOMHBIX CO-
OpYXCHHUSX.

[IpumeHeHne a’pupOBaHUs BOJABI BO MHOTOM YCKOpPSIET yja-
JICHHE YTJIEKUCIIOTHI M JIeJaeT Mpolecc JAecopOuuu ee Haubosee
NOJHBIM. [Ipy 3TOM 3HAYMTENIFHO HM3MEHSETCS TAaKXKE CTPYKTypa
XJIONBEB: OHM JIeNatoTcs Oojee MIOTHBIMU, MEHEE ra30HaIOIHEH-
HBIMH. A 3TO MPHUBOJHT K Oosiee OBICTPOMY OCAXKIECHHUIO B3BECH U
JTy4IIeMY OCBETJICHHIO BOJBI.

Haubonee HeOmaronpusTHO CKas3bIBaeTCs Mporecc (GIoTupo-
BaHMS XJIOTIbEB HA OCBETJICHUU BOBI MPU KOATYJIMPOBAHHH MAJIO-
MYTHBIX I[BETHBIX, OCOOCHHO B YCIIOBUSIX HU3KUX TEMIIEPATyp, KO-
IJla BS3KOCTh BOJIbI 3HAYMTEIIBHO YBEIWYHBAETCS. B maHHOM city-
yae HaubOoJee LeaecooOpa3eH U MpUeMIIeM METO ] KOaryIupOoBaHUs
C IPUMEHEHHEM a’pUPOBAHUS.

B BepTHKaIBHBIX CMECHUTEINSAX MPU BOJOCIHUBE M3 CMECHTEIIS
B ’keJ100a BO3MOYKHO HACBIIIIEHHE BOJBI KUCIOPOJIOM BO3ayXa. 3a-
Mepbl MOKAa3bIBAIOT, YTO COACPIKAHUE KUCIIOPOAA TOCIE CMECUTENS
yBenuunBaeTcs Ha 1,5...3,5 Mr/n mo cpaBHEHHIO C COAcpKaHUEM
ero B UCX0/HOM Boje. Hannune n30bITKa Bo31yXa, ¢ OJHOM CTOPO-
HBI, CIIOCOOCTBYET pa3pylICHHIO XJIOMBEB B KaMepax XJIOMbeoOpa-
30BaHUs, a C JIPYroi — N30BITOK KUCIIOPO/Ia CITIOCOOCTBYET BO3HUK-
HOBEHHUIO KOPPO3HOHHBIX IPOIIECCOB.
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[Ipn ucnonb30BaHMM MEXAaHMYECKHX MEIIAJIOK TIIATEIbHO
MPOBEPSIIOT U PEMOHTUPYIOT MOABOJHBIC YACTH JIOMACTHBIX MeIlla-
JIOK, a TaK)Ke MPOBEPSIOT COCTOSHUE BAJIOB, MOIIIUITHUKOB, Callb-
HUKOB U JPYTUX J€Tajell yCTpouCTBa.

[lpy TpaHCTIOPTUPOBAHWU M3BECTKOBOTO MOJIOKA M CMeIle-
HUM €r0 C BOJOM BaXHO OOECIEUYHUTH ONTHUMAJIbHBIE CKOPOCTH.
CHmKeHne CKOPOCTH MOXKET IPUBECTH K TOMY, YTO YaCTHIIbI H3Be-
CTH OCSIIyT Ha JTHO cMecuTels U 3G (eKT MoiienaunBanus He 0y-
IeT o0ecIIeueH.

VYKpynHeHue KOJUIOMAHBIX YacTHIl, 00pa3ylolmxcs B Mpo-
[ecce THIPOJIN3a KOAryJasHTOB, MPOUCXOIUT MOCTEIIEHHO B Teue-
HHE JUTUTEIBHOTO BPEMEHH. DTOT MPOLECC MPOTEKAET B CIICIHAIb-
HO YCTpamBaeMbIX KaMepax XJIONbeoOpa30BaHMs, B KOTOPHIX COOT-
BETCTBYIOIIMMH TPUCIIOCOOJICHUSIMHA OCYIIECTBIISECTCS IEpEMEIIH-
BaHUe, MPeJ0TBpAIlAIONIee pa3pylleHne 00pa3yIoluXcs XJIOMbEeB
U B TO K€ BpeMs MOJAJEPKUBAIOLIEE UX BO B3BEUIEHHOM COCTOS-
HUH.

Ha ctpykrypooOpazoBaHue XJIONbEB OKa3bIBAE€T BIIMSHUE
COJICBOM COCTaB BOJBI: XJIOPUABI M OMKapOOHATHI MOBBIMIAIOT,
a cynb(aThl MOHIKAIOT YCTOMYMBOCTH CTPYKTYp. [loaTomy B mep-
BOM clly4ae 00pa3yloTcsi KpYIIHBIE PBIXJIbIE XJIOMbS, BO BTOPOM —
MEJIKHE.

YcTaHOBIEHO TaKXKe, UTO B MHTepBaie Temiepatyp 3...18 °C
npu TMEpeMElIMBaHUM Ha 00pa3oBaHUE XJIOMbEB 3aTpavyMBaETCs
b 2...7 % BpeMeHHu, HE0OXOUMOr0 JJIsl TIOCTHXKEHUS TOTO Ke
addekra Oe3 mepeMenMBaHU, W XJIOMbS TOJXy4aroTcs Oosee
HpOYHBIE.

CymiecTBeHHOE BIUSHHUE HA XJIOMbeOOpa30BaHHE OKa3bIBAIOT
coctaB mpumeceid B Boje (ruapodobHbie U ruapodumibheie), pH,
J103a KOAryJisiHTa U €ro BUJ, a TaKXkKe PsJl IPYTuX OOCTOSTENHCTB
(co3maHue HMCKYCCTBEHHBIX ILIEHTPOB KOATYJISIMHM, HaJOKEHUE
JEKTPUUYECKOTO TI0JIS, B HEKOTOPBIX CIIydasX HaJOXKEHWE MarHWT-
HOTO TI0JISA, T00aByIeHNe QIIOKYIISTHTOB | JIp.).

115



B kamepax XxJIombeoOpa3oBaHUs 3aBEPIIAIOTCS XUMUYCCKUE
MPOIIECCh, B OCHOBHOM — copOImoHHbIe. OIEHKOW 3TOr0 3aBep-
IAFOIIEr0 JTama PearcHTHOM oOpaOOTKU BOMABI SBISETCS KPYII-
HOCTHh C(OPMHUPOBAHHBIX XJIOMBEB, OOJIATAIOIIMX JIOCTATOYHOMN
MPOYHOCTHIO JIJISI TPAHCTIOPTHPOBKH MX OT KaMep XJIONMbeoOpas3o-
BaHUA JO OTCTOMHUKOB.

B HacTosmiee BpeMs MOJNydWJIM PacpOCTpaHEHHE CIEIyFO-
IIMe TUIIBI KaMep XJIONbeOoOPa30BaHUs: BCTPOCHHBIC KaMepPhbl XJI0-
mbeo0pa30BaHKs B TOPU3OHTAIBHBIX W BEPTUKAJIBHBIX OTCTOWHHU-
Kax, MeperopoyaTbie KaMepbl C TOPH30HTAJIBHBIM U BEPTHKAIIb-
HBIM JIBIDKEHUEM BOJIbI, BUXPEBbIC KAMEPhI U KaMEPhI CO B3BEIIICH-
HBIM CJI0eM ocajka [7]. B mporecce sKCIITyaTanyu Kamep XJIombe-
o0Opa3oBaHHsI HEOOXOAMMO 00ECTIeYrBaTh MEJICHHOE H paBHOMEP-
HOE TIepEeMENINBaHNE, & TAKXKE MTOCTOSTHHOE HAOIOIEHUE 32 CKOPO-
CTBIO JIBIDKEHHS BOJBI B KaMepax XJIONMbeoOpa3oBaHMS: PEKOMEH-
ayeTcss moanepxkuBath ckopoctu 0,2...0,3 m/c B Hauaine u
0,05...0,1 M/c B KOHIIE IBM)KEHUS BOJbI B KaMepax.

B cOOpHBIX yCcTpOWCTBax, B KOMMYHHUKAIIUSAX OT KaMmep JI0
OTCTOMHHMKOB, a TaKXe B JBIPUATHIX MEPErOPOKAX OTCTOMHHUKOB
CKOPOCTh JIBIDKCHHSI BOJBI TakKXKe JIOJDKHA OBITH B TIpenenax
0,1...0,05 m/c.

Bsumoe 3amennieHHOE XJTOMBbeOOpa3oBaHUE MOXKET OBITh BBI-
3BaHO HENPABHIbHBIM THIPABIMYCCKUM PEKHUMOM, HU3KUMHU HIIH
3aBBIIICHHBIMHU JI03aMH PEarcHTOB, HU3KMMH TEMIIEpaTypaMu BO-
JIbI, HEJIOCTATOYHBIM IIEJIOYHBIM PE3EPBOM, HECOBEPIICHCTBAMHU
METOJIOB KOATyJTHPOBAHUS ¥ CMEIICHHS U T. 1.

Ha mpomiecc xombpeo0pa3oBaHust MOTYT OKa3bIBaTh BIUSHHUE
clemyromue 00CTOSITeThCTBA:

— TIOHWKCHHE TEMIIEpPaTypbl BOJIBI 3aMEISET IPOoIece
KOaryJIMpOBaHUs MPUMEPHO B 2 pa3a Ha kaxeie 10 °C, a mpu TeM-
neparypax Hwke +3 °C mporecchl THAPOJIU3a, XJIOMbeoOpa3oBa-
HUS 3aMEUISIOTCS HACTOJIBKO, YTO MOYKHO CUUTATh UX MPEKPaTHB-
IITAMHCS,
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— HaWIy4YIIUe YCIIOBHS XJIOMbEOOpa30BaHUS ISl MATKUX U
LBETHBIX BOJA Jnocturatorcs npu pH 5...6, a U1 )KECTKUX U MYT-
HbIX Bog — nipu pH 6,5...7,5;

— MpeJIBapUTENIbHOE XJIOPUPOBAHKUE BOBI YIIyUIIAeT MpOIeC-
CBI KOATyJIMPOBaHUs U XJIOMbeoOpa30BaHUsl, IPU STOM pacxoj Koa-
TyJIssHTa MOXKeT ObITh cHmkeH Ha 20...30%; npensaputenbHOE
XJIODUPOBAHHE YJIyUIIA€T CAHUTAPHOE COCTOSHUU BOJOOYHCTHBIX
COOPYKEHHUI;

— BBezieHue B Boay uiokyistHToB (ITAA, AKK u ap.);

— BBEJICHHE B BOJAY OCaJIKa U3 OTCTOMHUKOB, OCBETIUTEIEH,
IamMa U3 OTCTOCHHOM BoAbI GmiibTpoB M KO M HEKOTOPHIX 3aMyT-
HUTeNeH. DKCIUTyaTallMOHHbIE JaHHbBIE MOKa3bIBAIOT, YTO B MYTHBIX
BOJIaX XJIONbSI 00pa3yroTcs ObICTpee U Jydllle, YEM B MPO3PAvHBIX.
MyTb ¢ yacTullaMu MeHblle 3 MKM (Haubosee TOHKUU W) Pe3KO
yJIydlIaeT MpoLece XJI0nbeoOpa3oBaHMUs;

— MpoJyBaHHE yepe3 0O0pabaTbiBaeMyr0 BOJY BO3/yXa B CIie-
[IUAJILHO O0OPYZOBaHHOM Kamepe ¢ YJIO0KeHHBIMH Ha €€ JIHE pe-
MIETKaMHU U3 MepPOPUPOBAHHBIX TPYO WIIM MOPUCTHIX IJIUT C pac-
xomoM Bozayxa 0,15 Ha 1 M? mommamm pesepByapa; peKOMEHIY-
eMBbIe pacCTOSTHUA MeXIy ocsimu Tpyo 0,9...1,5 M mpu aumamerpe
orBepctuii 1,8...2,0 MM, mar mexay HuMu 75...150 mm, rimyOuHa
Oapbortaxa 2...2,5 M ipu BbICOTE cJi0s BoAbI He Ooiee 4,5 m. Jlo-
CTOMHCTBOM TaKHX Kamep SIBJISIFOTCS UX HU3Kask CTOUMOCTb U IPO-
CTOTa KOHCTPYKIMH, & TAaK’K€ BO3MOKHOCTb TMOKOIO peryimpoBa-
HUS Tpoliecca XJonbeoOpazoBanus B TpexdasHoit cucreme. Haps-
Iy ¢ 00pa3oBaHUEM XJIONIbEB B OYMILAEMOM BOJE B ATHX Kamepax
IIPOUCXOANT U a3pUPOBAHUE.

Kamepsr xjoneeo0pazoBaHus, HE3aBUCUMO OT HAJIMYUS B
HUX OCaJKka, HeOOXOIMMO OYHINATh M 00CIIeIOBaTh HE PEKE OHO-
ro pasa B roa. Yucrtka KaMep OT OTIIOKEHUN KaK OpPraHHYeCcKOro,
TaK U HEOPraHWYECKOTO IPOUCXOXKACHUS IPOU3ZBOIAUTCS CTpyeH
BO/IbI WK cKkpeOkamu. [locne ouMCTKM MOBEpXHOCTU Kamep o0pa-
OatbIBaloTCs 5%-M pacTBOPOM 3KEJIE3HOTO Kylopoca. 3aTeM Ipo-
U3BOAUTCS Je3WH(EKIUs UX XJIOPHOM BOAOW C /1030 aKTUBHOTO
xJjiopa He meHee 25%.

117



[Tpu cOope BOJBI CUCTEMOH IbIpYATHIX TPYO, OHH JOJKHBI
ObITh 3aToruieHs! Ha 500...600 MM ¢ 1IEJIbIO UCKITIOUCHHS 3aBUXpE-
HUW Ha TTOBEPXHOCTH BOJBI M TEM CaMbIM Mojicoca Bo3ayxa. [los-
COC BO3/yXa, HAIPUMEP B CMECUTEIISIX, MOKET BBI3BATh pazpyliie-
HUE COPMHUPOBABIIUXCS XJIOMBEB B KaMepe XJIOMbeoOpa3oBaHUSI.
B cnydae oOHapykeHHs Tojcoca BO3Ayxa PEKOMEHIYETCS TMpHU-
KPBITh COOTBETCTBYIOIIME 3aJBMXKKH C IIEJIbIO MOHITHS YPOBHS
WJIA B CMECHUTEIISX, WM B KaMepax XJIOMbeoOpa30BaHNU.

IIpu o6cmyXkMBaHUU JIOMACTHBIX KaMep XJIOMheoOpa3oBaHUS
(MexaHWUYeCKUX) TPOBEPSIOTCS TIOABOIHBIC YaCTH JIOMACTHBIX Me-
IIAJIOK, COCTOSIHME BaJIOB, IMOJIIUITHUKOB, CAIBHUKOB U JPYTHUX
JIETaJIeH.

6.6. CoopyskeHHs 10 OCBETJIEHHIO BObI
NepBoi CTYNeHHU

K coopyxeHusM 1Mo OCBETICHHIO BOJBI NIEPBOIl CTYNEHH OT-
HOCSITCSI OTCTOMHHMKH (TOPU30HTAJIBHBIC, BEPTHKAIBHBIC, PaIHallb-
HBIE, TIOJIOYHBIE), OCBETIUTEIN CO B3BEUICHHBIM OCAIKOM, (hioTa-
TOPBI, THIPOIMKIOHBI W MYJIbTHLIUKIOHBI, KpPYITHO3EPHHUCTHIC
¢bunbTphl, 6apabaHHbIE CETKU U MUKPOCETKH.

CpaBHHUTENBHBIMUA ~ XapaKTEPUCTHKAMH  HEKOTOPBIX W3
Ha3BaHHBIX COOPYKEHHI MOTYT CITY)KUTh HAarpy3Ka Ha COOPYKESHHUs
B M°/(M>"4) ¥ PUBEICHHBIC 3aTPaThl B pyOIIsX Ha 1 M POHM3BO/IH-
TenpHOCTH. Hambonee SKOHOMHYHBIMH SIBIISIIOTCS (HIBTPOBAIIb-
HBIE YCTPOWCTBA.

B mpakTHke OSKcIUTyaTanmuu paboTa COOpPYKEHHH MEepBOi
CTYNICHH MOJET OBITh OLICHEHA JBYMS MOKa3aTEIsIMU: MPOIIEHTOM
3aJIep)KaHusl B3BECH, MPEJCTABISIOIUM COOO OTHOIICHHE KOJIH-
yecTBa B3BecH (G, HAXOMSIICHCS B BOJE, K MOJHOMY KOJIUYECTBY
B3BecHu Gy,

= 100%,
G

0
U KpUBOM pacripesiesieHHs 0cajika Ha JHE COOPYXEeHHH (A Topu-

30HTAJIbHBIX U paavaJIbHbIX OTCTOfIHPIKOB). OTa KpuBas I1OKa3bIBa-
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€T, HACKOJBKO TOJHO HCIIOJIbh30BaHA YacTh OTCTOWHHKA, MpEIHA-
3HaYCHHAS JJIs1 cOOpa OcakIaeMOl B3BECH.

VYiydiieHue nporecca OCaXJICHHs B3BEIICHHBIX BELIECTB B
JMHAMUYECKUX YCIOBHUSIX MOXKET PEIIaThCsl B HECKOJIBKHUX HarpaB-
JICHUAX:

— YBEJIMYECHHUE THIPABINYECKOI KPYITHOCTH YaCTHUI;

— YMEHBIIICHHE TOPU30HTATBHON CKOPOCTH TTOTOKA BOJBI;

— yIOy4IlIEeHHE THUAPABINYECKUX YCIOBUI JBHIKCHHUS BOJIBI B
00BbEeME OTCTOHHUKA;

— yJIy4lIeHUE TUAPABIMKU pacTpeieeHus BOJbI U ee cOopa;

— yIy4IIeHUE YCJIOBUI yKPYIHEHUs, YIUIOTHCHUS U yjaje-
HHUS 0CajJKa U3 OTCTOMHHUKA.

OcaxzieHne B3BEIICHHBIX BEIIECTB, HAXOJAIIMXCA B BOJE
(ocaxmaeMocCTh), TIPEIBAPUTEIHHO TIPOBEPSIETCS B J1a0OPaTOPHBIX
ycnoBusix. Hekoarynmupyemass u Koaryiupyemas B BOJIE B3BECh
BCETJIa COCTOUT M3 CMECH Pa3IMYHBIX YaCTHUII, 3HAUYUTEIHHO Pa3iiu-
YAOIIUXCS TI0 BECY U KPYMHOCTH, OCAXKTAIOLINXCSI C Pa3HOU CKO-
poctbio. [TonHOE mpencTaBaeHrne 00 OCAXKACHUH MOJTHIUCTIEPCHOM
B3BECHU JIAIOT KPUBBIC BHINAACHHUS B3BecH .KpHBbIE BINAZCHUS T10-
JTy4aloT ONBITHBIM ITyTEM Pa3M4HbIMUA MeTonamu. Hamboiee mpo-
CTBIM SIBIISIETCS ONPEETICHNE OCAXIAeMOCTH B IMHApax. [Ipo6s
UCCIIEyeMO BOJBI, B KOTOPOIl TMPEABAPUTENBHO OMpPEICIIETCS
BECOBasi KOHIICHTPALUS B3BECH, PA3JIMBAIOTCS B 5...6 MUIMHIPOB C
KOHMYECKHM JHOM. 3aTeM BOJYy OTCTAWBAIOT M 4Yepe3 pa3lIuYHbIC
NPOMEKYTKM BPEMEHHU II0CJIe Hayaja OTCTAaMBAaHUS M3 Ka)JOTo
[MJIMH]IPA CIUBAIOT HAKOMHMBIIHUICS OCaJ0K U ONPEIEISIIOT ero Be-
coBoe KoinuecTBO. KpuBbie BBIMANCHHUS B3BECH MPUPOAHBIX BOJ
oOpalleHsl BBITYKJIONW CTOPOHOW BBEPX. DTO OOCTOSITELCTBO TO-
BOPUT O 3aME/UICHUH TMPOLECCa OCBETICHHUS, T. €. OCAKICHUS Ya-
CTHII, YTO OOBSACHSETCS HEOAHOPOJIHBIM COCTaBOM B3BecH. boiee
KPYITHBIE YaCTHIIbI BBINAJAIOT B Hayaje MpoIecca OCBETICHHS, a
Ooyee MenKHe — Ha TMOCIETHHMX dTanax orcramBanus. [lpu omHo-
POIHOM B3BECH BBINAJICHHE MPOMCXOIUT PABHOMEPHO M KpHUBas
BBINAJICHUS TIPEBPALIAETCS B IPSIMYIO JIHHHIO.
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OTHOCUTENBHOE KOJMYECTBO BBITIABIICH B3BECH, WK d(PPeKT
BbITIaZicHUs P, HaxoauTcs o Gopmyie

P=—=w—,
G, h
rae Gy — BECOBOE COZEp)KaHME B3BECH B HCHBITBIBAEMON BOJE 10
Hayasia ocaxaeHus, I; G — KOJIMYECTBO BBINABILIEH B3Be-
CH, T; W — THJIpaBJIMUYECKasi KPyMHOCTb, M/C; t — BpeMsl OT-
cTaMBaHusl, c; h — BbIcOTa CTOJIOA BOJIBI B IIMJIUHIIPE, M.
W3 BolenpuBeIeHHON (OPMYIIBI CIEIYET, UTO
h
W=P—.
t
KpuBasi BbIlIaZicHUs B3BECH IO3BOJISIET ONPEAEIUTH, KAKOH
NPOIIEHT B3BECH OCaXJIaeTcs B JIIOOOW MPOMEKYTOK BPEMEHH, a
TaK)Xe HaWTH MPOLEHTHOE COAEp)KaHUE Pa3IMYHBIX (ppaKiuii B3Be-
CH C pa3HOM THUIAPABIMYECKOW KPYMHOCTHbIO YacTul. s 3Toro
HEOOXOJMMO TPOBECTH KacaTeNbHYI0 K KpPUBOM BBINAJACHUS,
HanpuMmep B Touke X ¢ aOciuccoit t u opaunaroit P. TanreHnc yria
HaKJIOHA KacaTeJabHOM K KPUBOMW, paBHBIN tgo = dp/dt, npencrasiis-
eT co00#1 CKOPOCTh HAKOIUICHHUS OCaJKa B JAHHBII MOMEHT BpeMe-
Hu. [Ipennonoxkum, 4T0 Ha MOMEHT BPEMEHH t) 4aCTHULIBI BCEX pa3-
MEpPOB pacIpeesieHbl PaBHOMEPHO 10 BCeMy 00BEeMy BOJBI, Ha
JTHO BBITIAJAIOT YaCTHUIIbl BCEX Pa3MEPOB, 328 UCKIIOYCHUEM YaCTHII,
KOTOpBIE YCIENU BbINACTh paHee, T. €. YaCTHIl C THAPABINYECKON
KPYIHOCTbIO W > h/t. 3HaueHHe TaHIreHca yria HaKJIOHA KacaTellb-
HOW B TOUKe X OIpesesseTcss HAKOIUIEHHEM B OCaJIKE BCEX YaCTHUIL
MOJUAUCIIEPCHON B3BECH, THMAPABIMYECKAs] KPYIMHOCTh KOTOPBIX
w > h/t . Tak KaK 9acTHUIBl PABHOMEPHO OCaXIaJMCh B TIPOMEKYT-
KM BPEMEHHM OT #) 710 f, TO UX COAEPKAHHUE B OCAJKE ONPEIECIINTCS
U3 BBIPAKEHUS

Pi=t-tga,
a cofiep KaHue YacTHIl C TUAPABINYECKON KPYITHOCTBIO
P2 =P P1 .
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HpOBOILH KaCaTCJIbHBIC B Pa3HbIX TOYKax KpHBOﬁ BbINIaC-
HUA, MOXHO OIIPCACIUTD (I)yHKLII/IOHaJ'IBHHﬁ COCTaB B3BC€CH IIO MH-
TEpBajlaM FHILpaBHHLIeCKOﬁ KpPpYIHOCTH. C IIOMOIIBIO KpI/IBOI\/'I BbI-
naacHUuA MOXKHO OIIPpCACIINTb TAaKXE CPCIHIOIO HOJIHI[PICHCpCHOﬁ
B3BCCH

h

Wepeo = P? s

U OHA MOXET PacCMaTpHUBAThCA KaK TUApABIMYECKas KPYIMHOCTh
TaKOM MOHOJWCTIEPCHOW B3BECH, JJISI KOTOPOHM MO TOW K€ BBICOTE
cToN0a BOJBI M OJMHAKOBOM MPOAODKUTEIBHOCTH OTCTAaMBaHUS
MOJIY4arOTCsl paBHbIE 3HAUECHUS P.

DKCHepUMEHTANIbHBIE HCCIIEIOBAaHUS, MPOBOAUMBIE IS T10-
Jy4eHHs] KPUBBIX BBINAJECHUS B3BECH, OTHOCATCS K TEXHOJOTHYE-
CKOMY aHaJIU3Y BOJIBI.

IlepeHoC pe3ynbTaTOB 3KCHEPUMEHTOB M0 ONPEACICHHUIO
0CaXX/1a€MOCTH B3BECH Ha peallbHbIE YCIOBHS M KOHKPETHBIE CO-
OpYXEHHUsI BO3MOXKEH HCXOJS U3 TOTO, YTO CKOPOCTH BBINAJCHUS
B3BECH JIaHHOW KPYMHOCTU MOCTOSHHA (MPUHUMAETCS, YTO IMPHU
BBINA/ICHUU B3BECH B OCAJIOK OHA HE arjloMepUpyeTcs), a cleaoBa-
TEJIBHO, BpEMsl €€ OCaXJeHHs OyIeT MPONOPLHUOHAIBHO BHICOTE
CJI0SI OCBETJISIEMOI BOJIBI, T.C.

WIN
L ol _h
tl hl tl hl

JI1s IOMIMCIIEpCHOM B3BECH MOJKET OBITh ONpEsIeNieHa CKO-
pPOCTh BBINAZCHHUS, COOTBETCTBYIOIAs 3aJlaHHOMY IIPOLEHTY 3a-
JIepKaHUs B3BECH.

IIpuBeneHHbIE pacCyXkA€HHUsS, KaK yK€ OTMEYaloch, CIIpa-
BEJUUTMBBI JIJIs1 arperaTUBHO YCTOWYMBOM B3BECH, B KOTOPOW pa3Me-
pbel U (opMa YacTHIl B MPOILIECCE OCAKICHHS HE MEHSIOTCS, YTO
UMEET MECTO, KaK MPaBWIO, MPU OCAKIACHUH HEKOAryJIHPOBAHHOMN
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B3BecU. [Ipu ocaxaeHuu ke KoaryJupoBaHHOW B3BECH IPOMCXO-
JIUT TpOLecC arjioMepalyuy YacTHLl B3BECHM — YKPYIIHEHHE HX 3a
CYeT CIIMMAaHM, T.. MPOUCXOJIUT U3MEHEHHE (POPMBI U pa3MepoB
yacTull. B cBsi3u ¢ 3TUM B npakTHKe 00pabOTKH BOJABI MPUXOIUTCS
Yaire MMETh JENO0 C OCAXKACHUEM arperaTuBHO HEYCTOMYUBOMN
B3BecH. i1 Takoi B3BecH JIMHEHHash 3aBUCUMOCTh Mexay h u t
yxke He cobOmomaetcsa. [loaromy mpu mepeHoce TabopaToOpHBIX
JAHHBIX B pPEAJIbHBIE YCIIOBUS C KOAryJMpPOBAaHHOMN B3BECHIO CIIpa-
BEJIJIUBO TAKOE COOTHOLLIEHHUE:

l h,

ll hl
r7ie 7 — TOKa3aTellb CTEeTeHH, YYUTHIBAIONINA OTKIOHEHHE OT JIH-
HEWHOU 3aBUCUMOCTH.

ITo ombrtam AKX M. K.JI. [TamduoBa, 3HaueHne n koieod-
netcst B ipenenax 0,2...0,5 (Gompliree 3HaYeHWE TPUHUMACTCS IS
XOpOIIO chOPMUPOBAHHBIX KPYITHBIX XJIOIBEB).

Co3nanue HeOOXOIUMBIX YCIIOBHIA JUIsl BBITIOJTHEHUST HA3BaH-
HBIX BBIIIC HAMPABJICHUH B MIEPUOJT IKCIUTyaTal[MHd 3aBUCUT OT psija
OOCTOATENLCTB U THUIIA OTCTOHHUKOB.

Pacnpenenenne B3BeCH B TOPH30HTAIBHBIX OTCTOMHUKAX T10
JUIMHE sBIseTcs (YHKIMEH KauecTBa XJIOMBEB, 0Opa3yIOIINXCS B
KaMepax XJIOMbeoOpa30BaHHSI.

[Ipu HOpMmanbHOW paboTe TOPH30HTAIBHBIX OTCTOMHUKOB
OCHOBHAsI Macca B3BEIICHHBIX BEIIECTB JOJDKHA BBINAAATh B IEp-
BOI Tpetu M B nepBoil nojoBune (10 70...80%) ux AMUHBI MO
JIBYDKEHHIO BOJBI B JIFOOO CE30H rofa.

O0BeM U CTpyKTypa Ocajka 3aBHCAT OT XapaKTepa B3BECH,
COJICBOTO COCTaBa BOJbI, BHJIa IPUMEHIEMOT0 KOAryJIsiHTa U JpY-
THMX PEarcHTOB, TEMIIEPAaTYPHBIX YCIOBUH W JPYyTruX (aKTOPOB.
C TeueHueM BpeMeHH 00BbEM OCajJKa KOAryJIHpOBaBIIMXCS B3BeceH
YMEHBILIAETCs, YTO CBSA3aHO C BbIICICHHEM BOJIbI, MOTJIOLIECHHON
MOBEPXHOCThI0 YacTull. OJHOBPEMEHHO MPOUCXOAUT CTapeHUE
reneil THAPOKCHIOB METAIJIOB, COMPOBOXKIAIOIIEECS YIUIOTHEHHUEM
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ux cTpykTyp. Takoe cBOMCTBO OcajKa, KaK TeKy4eCTb, YAOOHO IS
YAAQJIEHHS €T0 U3 OTCTOMHUKOB.

B nponecce skcmyarauuy pacnpeiesieHue 1o JIMHE BhINa-
Jaroliei B3BeCH MOXKET OBITh U3MEPEHO C MOMOIIBIO 30H0B, yCTa-
HaBJIMBAEMBIX YE€pEe3 CIELUAIBHO YCTPAaWBaeMble OTBEPCTHUS IS
orbopa mpob Ha paccTosauu 10 M Jpyr OT Apyra, a TaKkxke depe3
BEHTWIALIMOHHBIE KOJOHKH.

B ropusoHTanbHBIX OTCTOMHHUKAX B pe3yJbTaTe pa3iMYHBIX
TEMIIEPATypHBIX YCIOBHM (TeMIEpaTyphl BOJBI U TPYHTOB) CO3/a-
IOTCSL YCNIOBHS JJisi 00pa30BaHUs B MOTOKE BOJBI CJIOEB C pa3iiny-
HBIMHU TIOTHOCTSAMH. DTO OOCTOATENHLCTBO CIOCOOCTBYeT 00pa3o-
BAaHUIO MEPTBBIX 30H M 30H 3aBUXPEHUS, YTO IPUBOAUT K U3MEHE-
HUIO TUAPABIMYECKHUX YCIIOBUHI Cpellbl — MOBBILICHUIO B3BEINBA-
FOIIEN COCTABISIIOMIENA CKOPOCTH, IPUBOASIIEN B KOHEUHOM HTOTE
K TOPMOYKEHUIO OCaXXJI€HUs B3BecHU. /{151 ycTaHOBJIEHUs Xapakrepa
HampaBJieHUs] TOTOKOB HEOOXOIMMO CHUMATh MoJie ckopocTeil. Ta-
KO€ TI0JIE JAE€T BO3MOYKHOCTb CYIUTh O PEXUME JABMXKECHHS BOJbI B
OTCTOIHMKE, a B cly4yae HAJIWYHMs MEPTBBIX 30H 3aBUXPEHUS BHE-
CTH OIIPEJICIICHHbIE N3MEHEHNUS B THPABIUKY ITOTOKA.

[Ipu conepkaHnM OTCTOMHUKOB CTPEMSTCS K PABHOMEPHOMY
pacrmpe/ielIeHUIo MTOTOKa BOJIBI MO MOTIEPEYHOMY CEUEHHIO U cOOpy
€€ B KOHIIE OTCTOMHUKA. [[J1s1 3TOro ycTpauBaroT MONEPEUHbIE I1e-
PEropo/IKM Kak B Havaje, Tak U B KOHIIE OTCTOMHUKA.

Jnsa ynydmenust paboThl OTCTOMHBIX COOPYXEHHM MPOEKTH-
pYIOTCS IBYX3Ta)KHbIE TOPU30HTAIbHBIE OTCTOMHUKH 0€3 MOBOpOTa
IIOTOKA BOJBI B FOPU3OHTAIBHOM WM BEPTHKAJIBHOM IUIOCKOCTH.
[TpenMyIIecTBO BYX3TaXKHBIX OTCTOMHHMKOB 3aKJIHOYAETCS B 3HA-
YUTEILHO MEHBIIEeH ITUTOMIATU 3aCTPOWKH, MEHBIIEM o0beMe W
pacxosie 6eTOHa Ha UX CTPOUTENILCTBO, a TAK)KE B CHUKEHHUU BBICO-
ThI 30HBI OCBETJICHUS U 00ILIEH BBICOTHI TaXa.

B nocnennue roasl i ycTpaHeHUS MEPTBOM 30HBI U YIIyd-
MICHUS] TUAPABIMYECKHX YCJIOBUI pabOTHl TOPH30HTAIBHBIX OT-
CTOMHHMKOB CTPOUTEIbHBIMH HOPMaMH YCTaHOBIJIEHO, YTO cOOp
OCBETJIEHHOW BOJbI JOJKEH OCYLIECTBIIATHCS CUCTEMOM TOPH30H-
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TaJbHO PACIOJIOKEHHBIX ABIPYATBIX TPYO WJIM >KEI000B € 3aTOM-
JICHHBIMU OTBEPCTUSMHU WU TPEYTOJbHBIMU BOJIOCIUBAMHU, PACIIO-
JIO)KEHHBIMU Ha ydacTKe 2/3 JIMHBI OTCTOWHUKA, CUATAS OT 3aJIHCH
TOPLIOBOM CTEHKH.

BepTukanbHble OTCTOMHHUKM, KaK MPABWIO, IPOCKTUPYIOTCA
C COBMEIIEHHBIMH BOJIOBOPOTHBIMH KaMepaMH XJIOMbeoOpa3oBa-
HUS. 3aKpy4YeHHBIH MTOTOK BOZABI B BOJAOBOPOTHOM KaMepe IOJIKEH
racuThCs, CTabMIIM3UpoBaThes. B racurese ABMKEHUE BOJABI JOTIK-
HO MEPeXOJUTh B NpSIMOJHHENHHOoe. |11 3TOro racurens AOKEH
UMETh BbIcOTy He MeHee 0,8 M 1 ObITh BBHINIOJHEH B BUJIE PELICTKU
¢ sueiikamu He 60xee 0,5 % 0,5 m. IIpu aTOM pacnpeseneHue Boabl
Ipu ee TOBOpPOTE M3 KaMephbl XJIOMbeOOpa3oBaHMS B OTCTOMHUK
JIOJDKHO OBITH PAaBHOMEPHBIM.

B mpakrtuke skciuIyaTanuu YCTaHOBJIEHO, YTO B MEJJIEHHO
MOJTHUMAIOLIEMCs] TTIOTOKE BOJbI KOAryJupoBaHHas B3BECh, MOCTE-
MIEHHO arperupysch, JOCTUraeT pa3MepoB, IPU KOTOPHIX CKOPOCTh
€€ OCAXKICHUS CTAHOBHUTCA OOJIbIIE BOCXOAIIEH CKOPOCTH BOJIBI H,
KaK CJIe/ICTBHE, OCHOBHAs Macca B3BEIICHHBIX BEIIECTB BBIJICISIET-
Cs B OTCTOVHHK.

Ipu mIoMaM OTCTOMHIKOB Gonee 12 M? 0OBIYHO yCTaHAB-
JUBAIOT B JIONOJHEHHWE K MepudepuiiHOMY Keloly emie W pajau-
aJbHBIC JKeJI00a: TpH TIoaan OTcToMHMKa 10 30 M — 4 paauans-
HBIX JKeJ100a, pu OoJiblIei riomanu — 6...8 xeno0oB.

VYBenuueHue OTHOLIEHUS AMaMeTpa K BBICOTE€ BEPTHUKAJIbHO-
ro orcroiiHuka (D : H) npuBoauT kK ToMy, 4TO BO3pacTarOT TOpHU-
30HTAJIBHBIE COCTABIIAIOIIUE CKOPOCTH JIBUKEHHSI BOABI U3 IICH-
TpaJIbHOW TpyObl K KoJbIleBOMYy kenoOy. [lpw oTHOmeHun
D/H > 3,5 umeeM B OCHOBHOM paJlMaIbHOEC HAIPaBIICHHUE IBIIKE-
HUS BoAbl. Takue OTCTOMHUKM HOCST Ha3BaHHE pPaJAHAIBHBIX OT-
cToiiHukoB. [lo XapakTepy HIBH)KEHUS BOJABI Takue OTCTOMHHMKH
OJIMKe K TOPU30HTAIBHBIM, HO Y HUX CKOPOCTH MEHSIOTCS OT MakK-
CUMAJIBHOTO 3HAYE€HMsI B UX LIEHTPE O MUHUMAJIBHOIO 3HAYEHUS Y
nepudepuu. Ocagok B TaKMX OTCTOMHUKAX, KaK MPABUIIO, YAAJs-
€TCsl MEXaHMYECKH TP MOMOINM CKpeOKoB. B Hacrosmiee Bpems
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paauanbHble OTCTOWHUKHM MPUMEHSIOTCS JJIs OCBETIICHUS! MYTHBIX
BOJI C BBICOKMM COJEpXaHMEM B3BEIICHHbIX BemecTB. [Ipoiecc
OCBETJICHUS] MOXKET MPOUCXOIUTH KaK 0e3 KoaryJIupoBaHus, Tak U C
KOaryJIHpOBaHUEM.

B mocnennee Bpems IIMPOKO BHEAPSAIOTCS B IPAKTUKY
OYHUCTKH BOJIBI ITOJIOYHBIE (TOHKOCIOWHBIE) OTCTOMHUKH, IMEIOIIHE
Oosiee BBICOKHME TEXHOJIOTHYECKHE IOKA3aTeNld 10 CPaBHEHHUIO C
paccMaTpuBaeMbIMU OTCTOMHBIMHU COOpYKE€HUSIMU. OT OOBIYHBIX
OTCTOMHHMKOB OHHM OTJIMYAIOTCS HAJIWYHEM CIEIHUAIbHBIX TOHKO-
CJIOMHBIX 3JI€MEHTOB, pa3MelIaeMbIX B 30HE OoTcTanBaHus. [Ipume-
HEHHE TOHKOCJIOHHBIX 3JE€MEHTOB MO3BOJIIET MOBBICUTH IPPEKT
ocemiienus (Ha 20...30%) u mpu ATOM 3HAYUTEIBHO COKPATHTH
wronanyu orcramBaHus (10 60%). ToHKOCIOWHOE OTCTanBaHUE
ABJIsieTCs 0oJiee YCTOMYMBBIM K KOJeOaHMSAM PacXo0B BOJBI, IO-
CTYMAIOLIEH Ha COOPYKEHUs, U3BMEHEHHUIO TEMIIEPATyphl U KOHIICH-
Tpauuu 3arpsi3HeHui. [IpuHIKI TOHKOCIONHOTO OTCTauBaHuUs Mep-
CHEKTUBEH MPU PEKOHCTPYKIMH JECUCTBYIOMIMX OTCTOMHHUKOB pa3-
JIMYHOTO THUIIA C LIEJBIO MOBBIIICHHS UX MPOU3BOIUTEIBHOCTH.

KOHCTPYKTHBHO TOHKOCJONHBIE 3JIEMEHTHI BBITOIHAIOTCS B
BUJI€ TUIOCKUX WJIM TOQPUPOBAHHBIX IMOJIOK, a TaKKe B BUAE TPyO
Pa3IMYHOTO IMOTIEPEYHOT0 CEYEHHsT — KPYIJIOTro, KBaJpaTHOTO,
NOPSIMOYTOJILHOTO U T. 1. [Ins ycTpoHCTBa 3J€MEHTOB MOTYT CIy-
KUTh TUOKHUE, )KECTKHE MaTepHalibl U3 METajula, IIacTMAacCChl, TMO-
JUATUICHOBOM TIEHKH U T. 1. Crion3aHue B 0CaJ0YHYIO 4acThb OT-
CTOWHHUKA OCEBIIEH B3BECH 00ECIIEUMBAETCS YKIOHOM TOHKOCIOM-
HBIX 3JIEMEHTOB, KOTOPBIH MpuHUMaeTcs paBHbIM 50...60°.

[TockobKy MPOAOIKUTEIBHOCTh NPEObIBAaHUS BOJBI B TOH-
KOCJIOMHBIX OTCTOHHMKAX IO CPAaBHEHHMIO ¢ OOBIYHBIMH Maja, TO
IpU UX 3KCIUTyaTaluu oOpaiaercss oco0oe BHUMaHUE paBHOMEP-
HOMY pacIpe/IeJICHUIO MOTOKa BOJAbI MEKIY TOHKOCIOWHBIMHU 3Jie-
MEHTaMH, a TaK)Ke MpoleccaM CMEIICHUS BOJbI C pacCTBOpaMH pea-
TeHTOB W CO3JJaHMIO YCJIOBUH JUIA XJombeoOpa3oBaHus. Eciou B
OOBIYHBIX OTCTOWHHUKAX HEY/IOBIETBOPUTEIbHAS paboTa, HApUMED
KaMep XJIOMbeoOpa30BaHMs, MOKET B KAKOH-TO Mepe KOMIIEHCUPO-
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BaThCs OOJIee JITUTEIbHBIM MPEeObIBAaHUEM BOJIBI B OTCTOWHHKE, TO
B TOHKOCJIOWHBIX OTCTOMHUKAX 3TO CTAHOBUTCSI HEBO3MOKHBIM.

PaboTta OTCTOWHHMKOB, KaK TOPU30HTAIbHBIX, TAK U BEPTHU-
KaJbHBIX, MOXKET ObITh MHTEHCHU(PHUIIMPOBAHA JTOOABICHUEM B BOIY
I[TAA u AKK. ViydmeHue ocBeTICHHS MOXKET OBITh JOCTHUTHYTO
TaKkKe PEIUPKYISAIMEeH MIaMa OTCTOMHUKOB, TIPUMEHEHHEM IIpe-
PBIBUCTON M KOHIIEHTPUPOBAHHOM KOATYIIAINN U APYTUX TEXHOJO-
THYECKUX TIPUEMOB.

[Ipu skcruryatani OTCTOMHUKOB HEOOXOJIMMO TPOBEPSTH
PaBHOMEPHOCTh pacIpe/IeIeH s BOJBI M0 OTCTOWHUKAM W THUAPaB-
JUKY TIOTOKOB B CAMOM OTCTOWHUKE, BBISBIATH U CBOCBPEMEHHO
YCTpPaHATh MEPEKOCH KPOMOK TIEPEITUBHBIX JIOTKOB H KeJI000B, 3a-
COpEHHUE OTBEPCTHH B MOMBOIAIINX U OTBOJSIINX TPYOOIIPOBOIAX,
HaJIMYMEe MEPTBBIX 30H W 30H 3aBUXPEHHU, YPPEKTHBHOCTH OCa-
KJIEHUS B3BeCH W T. A. Jns ymydineHuss pabOThl COOPYKEHHIA
HEOOXOJMMO OCYILIECTBIISATh PAaBHOMEPHOE pacIpe/iesieHHE MOCTY-
naroiei BoJIbl HA OTCTOMHUKU U PaBHOMEPHBIH OTOOP OCBETIICH-
HOU BOJIBI.

HopmanpHast paboTa OTCTOWHBIX COOPYKCHHU 3aBHCHT OT
XUMHYECKOH MOITOTOBKM 00pabaThiBaeMON BOJIBI U OT XapakTepa
00pa3yromuxcs MPH ATOM XJIOTbEB KOATYJISIHTA: YeM OOJIbIIe XJI0-
NIBEB M YeM OHH KpYITHEEe, TeM WHTCHCUBHEE IMPOUCXOTUT UX BhITIA-
JICHHE HAa HAYalIbHBIX YYaCTKaX TOPH30HTAIBHBIX M PaJUaIbHBIX
oTcToiHUKOB. CylieCTBeHHOE BiMsiHUE HA 3P (HeKT paboThl cOOpy-
JKEHUH OKa3bIBaeT TeMIIepaTypa BoIbl. [Ipy HU3KUX TemmepaTypax
(t < 3 °C) mporecc xJIONMbeOOPa30BaHUS 3aMETHO CHHYKACTCH.
C 1enpio yiydImeHus mporecca OCBETICHHUS BOIBI B 00padaThiBae-
MYIO BOJY JMOOABJISIOT OCAIKHA OTCTOMHWUKOB Ui OOJIiee ITOJTHOTO
UCTIOJIb30BaHMsI WX COPOLIMOHHBIX CBOMCTB. JloOaBka ocaakoB
crnocobcTByeT 0oJiee MHTEHCHBHOMY  XJIONbEOOpPA30BaHUIO U
ocaxeHnro B3Becu. OcobeHHO Takoil mpueM 3P GEeKTHBEH B OCEH-
HEe-3UMHHUIA TIEPHO/, KOTJa TeMIlepaTypa BOJIBI TIOHWKACTCS M
MPOIIECC XJIOTbeoOpa3oBaHus 3amemisiercs. OnpeneieHHol TpyI-
HOCTBIO B 3TOM BOIIPOCE TPECTABIIACTCS TIepeKadka 0caika B TO-
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JIOBY COOPY)KCHUM: MPOUCXOTUT pa3pylIeHHE XJIONbEB B HACOCE,
a 3TO NMPUBOJUT K CHIKEHUIO 3(PPEKTUBHOCTH MPUMEHEHUS 3TOT0
MeTo/1a.

[Tocrie YMCTKKM OTCTOMHUKHU J€3UMH(DULIUPYIOTCS PacTBOPOM
XJIOpHOH BonbI go3amu 10 20...40 Mr/i. BkitoueHne OTCTOMHUKOB
B paboTy OCYyIIECTBISAETCS TOJIBKO MOCIE MOTYyYCHHUS MTOJTIO0KUTEIh-
HBIX PE3yJIbTATOB MO OAKTEPHOIOTHIECKUM TTOKA3ATEIISIM.

[Ipu BbIyCKe BOABI U OCaJKa M3 OTCTOMHHKOB Ha CTEHKAX
o0pa3yeTcs rpaHUIlA, YKa3bIBAIONasi YPOBEHb OTIOKEHHUS OCaIKa.
3aMmepsl ee BBICOTHI M0 JUIMHE TOPU30HTAIBLHOTO OTCTOWHHUKA, a B
BEPTUKAIBHOM OTCTOWHHKE IO TEPUMETPY, MOTYT XapaKTepu3o-
BaTh pabOTy OTCTOMHMKOB IO 3aJ€P>KaHUIO0 B3BECH M PACIIONIONKE-
HHIO €€ IO JUIMHE TOPU30HTAJIBHOIO OTCTOMHUKA M BBICOTE BEPTH-
KaJIbHOTO OTCTOMHHKA.

6.7. OcBeTIuTEIM €O B3BEHIEHHBLIM 0CAKOM

PaGota ocBemiuTesneil co B3BEIICHHBIM OCAJIKOM OCHOBaHa
Ha SIBJICHUM KOHTAKTHOW KOAryJsuH, KOTOpas, B OTINYHE OT KOoa-
TYJSIUA B CBOOOJAHOM 00beMe, MPOTEKAET Ha MOBEPXHOCTU COP-
6enra. Ilpu sTOM 3a cyer co3gaHMs B3BELICHHOTO CJIOSA C JIOCTa-
TOYHO BBICOKOM KOHIEHTpalueil yacTull B 00beMe BOJbI KOJUIOUI-
HbI€ M B3BELICHHBIC 3arPSI3HEHMS] UMEIOT BBICOKYIO BEPOSITHOCTh
BCTpEUaThCsl C YaCTHI[AMU COpPOEHTa W TOJA JACUCTBUEM MOJEKY-
JSPHBIX CHJI NMPWIMNATh K MX MOBEPXHOCTU. DKCIUTyaTalus ycTa-
HOBOK C TaKHUMHU IpoLeccaMu U OyAeT 3aK/II0YaThCsl B TOM, YTOObI
co3laBaTh Haumbosee ONaronpusATHbIE YCIOBUS IS MPOTCKAHUS
COpPOIMOHHBIX MPOLIECCOB (KOHTAKTHOM KOATYJISILIUN).

Ocoboe 3HayeHHWE WMEET Ha4YalbHBIH ATall SKCIUTyaTallUH
OCBETJIUTENIEH CO B3BEIIEHHBIM OCAJIKOM — UX IYCK MJIH «3apsaKa»
u Hanagka pabotel. Ilepen HayamoMm MyCKOHAJTAAOYHBIX PadbOT
HEOOXOJMMO IPOBECTH MPOOHOE KOATYJIMPOBAHUE BOABI C LEIbIO
yCTaHOBJIEHUSI TpeOyeMoil 103bl KoarynsHTa. [[ns Oonmee uHTEH-
CHUBHOTO TIpOIecca XJIOMbeoOpa30BaHUS PEKOMEHAYETCS OCy-

127



HIECTBIISATH JOTOJIHUTEIBHOE KOAryJIMpPOBAHUE J03aMHU PEAarcHTOB,
paBHbIMU 20...25% 0T HavyanbHOM pacuyeTHOM m03bl. s yckope-
HUS «3apsiIKK» OCBETJIUTENCH PEKOMEHyeTCs MPUMEHSTh Koary-
JSHTHI, o0pasytoiue Oonee Tsxensie xaonbs (FeCls, FeSOy), un-
teHcudummpyromue peareHtsl (ITAA, AKK u ngp.), a Takxke wuc-
MOJTb30BaTh MJIAaM W3 TOJOOHBIX pabOTAIOIMUX COOPYKEHHUH.
Haxkorutenne pacueTHoOro ciost ocajaka ((GuibTpa) TOJDKHO TPOUC-
XOJUTh TPHU 3aKPbITOM 3aJBUKKE, YCTAHOBJICHHOM Ha CHUCTEMY
NPUHYIUTEIBHOTO 0TCOCA.

OCHOBHBIMU TIapaMEeTPaMH, OINPEACTSIOUMMI HHTEHCHUB-
HOCTb (POPMHUPOBAHUS B3BELICHHOTO CJIOS M COJEP)KaHUE B HEM
B3BECH, SBIIIOTCS KA4eCTBO MCXOJHOM BOJABI (HAJUYME B3BEIICH-
HBIX BEILECTB, TEMIEpaTypa, XMMHUYECKUN COCTaB), TMAPABINYE-
CKHE YCJIOBUS (CKOPOCTM BOCXOZSIIErO0 IMOTOKa BOABI B 30HE
OCBETJICHUS] W 3alllMTHOM 30HE), a TaKKEe XUMHUYECKUH COCTaB U
CTPYKTYypa OcaJika B CaMOM B3BELIEHHOM OCaJike (IIPOYHOCTb, 00b-
€MHBII BeC, KPYITHOCTB).

[Tocne Toro kak BepxHssl I'paHUIAa B3BEIIEHHOTO CJIOS JO-
CTHTHET BepXa IIJIAMOOTBOIAIINX TPYO (B OCBETIHMTENSX C JOH-
HBIM [IUIAMOYIUIATHEHHEM) WM YPOBHS CIIEIUAIbHBIX OKOH (B
OCBETJIUTENIAX C BEPTHKAIBHBIM OCAKOYIUIOTHUTENEM), Ul yla-
JICHUSI W3JUIIKOB HENPEpPBIBHO MPUPACTAIOLIETO B3BELUICHHOTO
CJIOSl OTKPBIBAETCA 3aJ[BMKKA HAa CUCTEME MPUHYIUTEIBHOTO OTCO-
ca C TaKUM pacueToM, YTOOBl uepe3 Hee MPOXOIMII PacXoj BOJIbI,
paBHbIi 15...25% npou3BOAUTENEHOCTH OCBETIUTEIIS.

KoHTposib npupocTa B3BELIEHHOI'O CIIOS OCYIIECTBISAETCS
nyTeM oTOopa mpoO BOJBI Yepe3 KOHTPOJbHbIE KPAHHKH, a TaKXkKe
myTeM oTOopa TpoO Ha pa3HBIX BBHICOTAX C IMOMOIIBIO BaKyyM-
Hacoca, OaToMeTpa WIM U3MEpPEHUs TIyOUHBI MOTPYXKEHHS DJIEK-
TPUUYECKOH JTaMIOYKH HU3KOTo Hampsbkenus (12 B), omyckaemoii B
OCBETJIUTEIIb CBEPXY Ha IIHYpE.

OO0pa3oBaHue B OCBETJINTEIIEC B3BEIIEHHOTO CJIOS IIPOU3BOIHT-
sl TIPU CKOPOCTH BoCXosmiero apmwkeHus Boas! 0,8...1,0 mm/c; 3a-
JaHHAsl CKOPOCTb JBM)KEHUS BOJBl YCTaHABJIMBAETCSA IIOCIIE
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«3apankuy». IlepeBoa ocBeriuTenss Ha 0ojiee BBICOKYIO CKOPOCTh
(WM POM3BOAUTEIBHOCTh) OCYLIECTBIISAETCS MOCTENEHHBIM OT-
KpBITHEM 3a/IBKKH Ha ToJaroniei Tpyoe, 4ToObl He ObLIIO BBIHOCA
B3BEILICHHBIX YacTHIl B cOOpHbIe kenoba. B mensx Oosee paBHO-
MEPHOI'0 paclpeAeseHUs] BOIbI 110 CEYEHHUSIM B OCBETJIUTENSX KO-
PUAOPHOIO THIA, a TAK)KE I JY4IIEro CMEUIEHHs €€ B 30HE pe-
aKLIMM Ha JHO KOPHUAOPOB PEKOMEHAYETCS YKIAAbIBAaTh CIOW Ipa-
BUMHOMN 3achIllKK BeicOTOM 200...250 MM, ¢ KpyIHOCTBIO T'paBHs
40...50 mm.

Ocafiok U3 NUIAaMOYIUIOTHHUTENS YAAJAIOT 0e3 BBIKIIOUEHUS
MoJIa4l KOaryJIMpOBaHHOW BOJIbI, T.€. HE OCTAHABJIMBAs OCBETIIH-
Tesb. BbIkaunBaHue 0casika MOXKET OCYIIECTBIATHCI MEMOpPaHHBIM
HacocoM B Teuyenue 50...60 MUH, IOCJIE PTOr0 0CANO0K JOJDKEH II0-
JlaBaThCsl Ha 00€3BOKMBaHUE (MJIOBBIEC TUIOIIAAKH, (PHIBTP-TIPECCHI
u T. 1.). Bo Bpems ynanenus ero u3 kamep HIUIAMOYIUIOTHUTENECH
JKEJIaTeNIbHO 3aABMKKY HA CUCTEME NMPUHYAUTEIBHOTO 0TCOCA IPH-
KpBITh (11O KpaiiHel Mepe, HAllOJIOBHHY) JUIsl TOTO, YTOOBI IIPH MPO-
XOXKACHUU BOJBI Yepe3 IUIAMOYIUIOTHUTEIb HE TOHMKATh KOHIICH-
TPALUIO OCa/IKA U3IUITHUM pa30aBICHUEM.

Kpome omHOpa30BOro BBIYCKA OCa/IKa B CMEHY (MJIH B CYT-
kn), 1...2 pa3a B ToA HEOOXOIWMO TPOHW3BOJUTH TCHEPAITBHYIO
YUCTKY LIJAMOYIUIOTHUTENA U Kamep ocBeTiieHus. [Ipouecc unct-
KU OCYILIECTBIISIETCS CIEAYIOMMM 00pa3oM: 1mojaya BOJbl B OCBET-
JUTENb TPEKPALIAETCs, MPOU3BOAUTCS €r0 OMOPONKHEHUE YEepe3
JIOHHBIH CITyCK; 4Yepe3 IUIaMOOTBOAILYI0 TPyOy Boja MojaeTcs B
KaMepy IUIaMOYIUIOTHEHHMSI ¢ LENbI0 pa3MbIBa OCTABLIETOCsS Ha €€
CTEHKaX M Ha JTHE OCaJKa.

KoHTpoJ1b 32 CMBIBOM OCa/ika B OCBETJIUTENSIX € MTOAJOHHBIM
[IJITAMOYIUIOTHUTEJIEM OCYILECTBIISICTCS uepe3 Jia3 (JuameTp KOTo-
poro aomkeH ObITh He MeHee 600 MMm). Eciau momHOCTBIO CMBITH
VIUIOTHEHHBIN OCaJ0OK C IOMOIIBI0 BOJbI, IOCTYyNAOLIEH Yepe3
[IJJAMOOTBOJIAIILYIO TPYOy MM OpaHACIIONT, HE YAaeTCsl, TO HAKOTI-
JICHHE IJIaMa YAAJISIOT JIOTIATaMU, CKpeOKaMH MIIH CTICIIHATbHBIMHU
MexaHu3MamHu. IIpu grcTke kamep OCBETIIMTENEH MOMYTHO IPOU3-
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BOJIUTCS OCMOTpP 3a/IBIKCK, TEepeOUMBKa CaJbHUKOB, a TaKXKe
OCMOTp M PEMOHT JIPYTHX €TO0 JIeTaJIeH.

Brimyck ocajika U3 MEXIyIOHHOTO MPOCTPAHCTBA B OCBET-
JHUTENSX C TMOAJOHHBIM IIJIAMOYIUIOTHUTENIEM MPOU3BOAMTCS BO
BpeMs YHCTKU MOCJIETHET0. Y JaleHHe Ocajlka B ATOM CIydae Mo-
KET OCYIIECTBIIATHCS IyTeM II0JIa4d YBEIHYEHHBIX pacxXoJ0B
BOoibI (B 2...2,5 pa3a Oounbliie OOBIYHBIX) B MEXKIYIOHHOE IPO-
cTpaHcTBO. EciM mpu 3TOM MOAHATH ¥ CMBITh CJICKABIIUICS Oca-
JIOK Ha TEPMETUYHOM JIHE HE YAAETCs, TO €ro yIAISIOT C IIOMOIIBIO
MexaHu3moB [7].

[Ipu sKcrTyaTalliu OCBETIIMTENEH CO CIIOEM B3BEIICHHOTO
¢unbTpa OOJNBIIOE BHUMAaHUE CIEAYET YAENATh 00paboTKe Majo-
MYTHBIX IIBETHBIX BOJ, OCOOCHHO B IEPHOJI MHTEHCUBHOTO HarpeBa
MOBEPXHOCTHBIX BOJI TIOCJIE BECEHHETO CHEToTasHUsL. B HEKOTOPBIX
Cilydasix ycToWduBas paboTa OCBETIUTENEH B ATOT MEPUOJI MOXKET
OBITh OOecIieYeHa TOJBKO MPU 3HAYUTENILHO TMOHMKEHHBIX CKOPO-
CTSIX BOCXOJISILIETO TMOTOKA BOJBI B 30HE OCBeTNeHHs. VccnemnoBa-
HUSI TIOKa3bIBAIOT, YTO CKOPOCTh BOCXO/ISINETO MOTOKA HIDKE 0Cal-
KOOTBOJSIIIIUX ~ YCTPOWCTB CJIEAYeT TNPUHUMATh He OoJbIie
0,65 MM/c 11 KOPHIOPHBIX OCBETIIMTENEeH U He Oorbie 0,9 Mmm/c
JUTSL OCBETIINTEINEeH, paspadotanHsix Bo BHUUI Ce.

Kak mpu mycke, Tak ¥ BO BpeMsl SKCIUTyaTallud OCBETIHTE-
Jei CO B3BEIICHHBIM OCAJKOM TpeOyeTcs MOCTOSHHO OTpalaThl-
BaTh CJICIYIOIHE apaMeTpPhI:

— MoA0Op ONTHMANBHBIX JI03 JUISI PEareHTOB B Pa3HbIC CE30-
HBI Tofa /Ui 00pabOTKH BOJBI M yCTAHOBJICHUS HAWIYYIIEro pe-
JKUMa JI03UPOBaHMUs M BBOJIA MX B 00pabaThIBaeMyIo BOY;

— paBHOMEpPHOE pacIpe/ielIeHHe BOIBI 110 OCBETIUTEISIM U 110
IUTOA/IA KAXKJIOTO OCBETIIUTEIIS B OTACIBHOCTH;

— CO3/IaHKE TUIOTHOTO ¥ YCTOWYMBOTO B3BEIICHHOTO OCAJIKa B
OCBETJIUTEJIE C YCTAHOBJICHUEM €T0 ONTUMAILHON BBICOTHI;

— YCTaHOBJICHHE ONTHMAIBHOW CKOPOCTH BOCXOJISIIETO IMO-
TOKa BOJBI B OCBETJIIMTENIC M OMpEENICHHE MPOU3BOIUTEILHOCTH
€ro B pa3HbIe MEPHO/IbI FOIa;
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— YCTaHOBJICHHE TNEPHOAMYHOCTH M MPOAOJIKUTEIHHOCTH
cOpoca ocasika U3 OCaJKOYIUIOTHUTENSI PU MPOIYBKE OCBETIUTE-
JIs1, OTIPEJIEICHUE MOTEePh BOJIBI IPH POJTYBKE;

— OTJeJICHUE BO3/lyXa U Ta30B, 00Pa3yIOIMXCS TP XUMUYe-
CKUX PEaKLUsIX; JJIS TOr0 He0OXOAUMO MPEyCMaTPUBATh CIICIH-
QJIbHBIC YCTPOMCTBA — BO3LYXOOT/ICIUTEIIH.

OnpiT skcrutyatanuu ocBetnutenet tuna BHUUI'C moxa-
3BIBACT, YTO MPU 3HAYUTEIHHON MYTHOCTH OCBETJIIEMBIX BOJI B pe-
3yJbTaTe 3aCOPEHUS OCAJKOM OTBEPCTHI ABIPUATOTO JAHHUIIA 0Opa-
3yeTcs CKOIUIEHHE OCaJlKa, M 3TO MPENITCTBYeT HOPMaIbHOM pado-
T€ OCBETJIMTENCH.

B 1o xe Bpemsi paboTa OCBETIMTENECH KOPHIOPHOTO THIIA,
pa3paboTaHHBIX HHCTUTYTOM «COI03BOIOKAHAJIIPOEKT, TAKKE HE
BCETJIa YIOBIIETBOPSIET BCEM TPEOOBAHUSM TEXHOJIOTUH IPOIECCa:
pacIoIoKeHHEe MUIAMOOTBOISIIMX OKOH C OJJHOH CTOPOHBI OCBET-
JIMTENSI TPUBOJUT K UCKKEHUIO CKOPOCTHOTO TOJISl TIOTOKA BOJIBI B
30HE OCBETJICHHS M HErOPU30HTAIBHOCTH T'PAHMIBI B3BEUICHHOTO
ocajzka. Y CTEHKH OCBETIHUTENS, TJ€ HEeT IIJIAMOOTBOISIIErO OKHa,
YPOBEHb MObEMAa B3BEIICHHOTO CIIOS BBIIIE, YEM y CTEHKH C OK-
HOM. DTO OOCTOSITEILCTBO MOXKET HMPUBECTH K BBIHOCY IIIaMa B
3aLIUTHYIO 30HY.

s HopManbHON paboOThl OCBETIIMTENICH HEOOXOIMMa YeT-
Kasi TPaHMIa B3BEIICHHOTO CIIOS, KOTOpasi 3aBUCUT OT KOJHYECTBA
U CBOWCTB 00pa3ylolIero ocajka, TeMIepaTrypa BOJAbI, paBHOMEp-
HOCTH paclpeesieHus] BOJBI 10 CEYCHUIO COOPYKEHUH M CKOPO-
CTei ABIKCHHS €€ B Pa3HBIX 30HaX. Temreparypa BOAbI HE J0JDKHA
n3MeHaTeca Oonee yueM Ha 1°C B 1 4, a mocTeneHHOe M3MEHEHNE
pacxona BOJbI HE JAOJDKHO mpeBbImath +15% B 1 1, 9To0b1 M30e-
KaThb pa3pyIICHUs] B3BEUICHHOTO CJIOS KOHBEKIIMOHHBIMU ITOTOKA-
MU M BBIHOCA OCaJIKa M3 OCBeTIuTENs. [IpH sKcIuTyaTtanuu OcBeT-
JUTENeH CKOPOCTh BOCXOJSIIETO MOTOKA B 30HE OCBETJICHHS U KO-
3 PUIMEHTHI paclpeaeCHUs] BOJAbl MEXIY 30HOH OCBETICHHS U
30HOM OT/IEJICHUSI OCaJIKa 3aBUCAT OT OOIIETO COJCpIKaHUS B3BeE-
IICHHBIX BEIIECTB B BOJIE, OCTYIAIOIICH HA OCBETIUTENb, U CE30-
Ha roja.
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B nocnennee BpeMst CTamy MIMPOKO BHEAPATHCS B MPAKTHKY
OCBETJICHUSI BOJBI OCBeTaHTeNH-penupkysitopsl AKX JIO, ume-
fone 0oJiee BBICOKHE TEXHOJIOTHUECKUE TMOKAa3aTelH MO CpaBHE-
HUIO C PUMEHSEMBIMU OCBETIUTEISIMU. OCBETINTEITU-PELIUPKYIIS-
TOPBI PEKOMEH/IYeTCSI IPUMEHSTh Ui 00paOOTKM LBETHHIX Majo-
MYTHBIX BOJ [7].

B 3apyOexxHOW TpaKTHKE TOMYYWIA PaCIpOCTpaHEHUE
OCBETJINTENIN C BEPTUKATHHBIMHA MEIIAIIOYHBIMU KaMEpPaMU XJIOMb-
€00pa3oBaHMs U OCAJAKOYIUIOTHUTENSIMU TPABUTAIIMOHHOTO THUIIA C
MaJIbIM BPEMEHEM OTCTauBaHHs (TPECHIIUTATOPHI, AKCEICHTOPBI,
peakTuBaTopsl U Jp.). Bo @paHImu UCTIONB3YIOTCS OCBETIUTEIH-
MyJIbCATOPBI, B KOTOPBIX MyJbCHPYIOIIEE IBIKEHHE BOJBI BO
B3BEIIICHHOM CJIO€ OCaJIKa yIy4YIllaeT ero MepeMennBaHiue U 3TUM
noBbITIaeT 3(h(HEKTUBHOCTH paOOTHI OCBETIUTEIICH.

Jis paGoThl OcBeTJIMTENEH JFOOOTO THIAa B KOHKPETHBIX
YCIIOBUSIX COCTABJISIIOTCSI COOTBETCTBYIOIIME MHCTPYKIIMU, YYUTHI-
BAIOIIME MECTHBIC YCIIOBHS M KOHCTPYKTHBHBIE OCOOCHHOCTHU
OCBETJIMTEJNICH CO B3BEIICHHBIM OCaJIKOM.

6.8. ®10TaMOHHBIE YCTAHOBKH

Jlis IpeIBapuTENBHOTO OCBETIICHUS M OOECIIBEUNBAHUS XO-
3STICTBEHHO-TIMTHEBOM BOJIBI TIEPET TIOCTYIUICHUEM €€ Ha (QUIBTPHI
HaxOT MpUMEHeHue ¢otannonubie ycTtanoBku (PVY) [7]. Oum
MOTYT OBITh MUCTIOJH30BaHBI KaK MPH CTPOUTEIIHCTBE HOBBIX, TaK U
IpU PEKOHCTPYKIMH CYHIECTBYIOLIMX OYMCTHBIX COOPYXEHHH ITy-
TeM nepeo0opyI0BaHHs OTCTOMHUKOB, OCBETIUTENIEH CO B3BEIICH-
HBIM OCaJIKOM, OTJEJIbHBIX eMKOCTeH U T. 1. DIoTalMOHHbIE yCcTa-
HOBKH PEKOMEHIYETCS TPUMEHATh MPU 00pabOTKEe MalIOMYTHBIX
IBETHBIX BOJI TOBEPXHOCTHBIX BOJOUCTOYHUKOB.

ITepen nmyckoM @V B 3KCIUTyaTalyio MPOBOAUTCA THAPABIH-
4YeCKOe HCIBITaHWE BceX cucTeM. VcmbiTaHue ycTpoucTB, B KOTO-
PBIX TOTOBUTCS BOJIOBO3/AYIIIHAS CMECH, IOJKHO OBITH TPOBEJCHO B
cootBeTcTBUM ¢ «[IpaBunamu ycrpoiicTBa 1 0€30MacHOM dKCIUTya-
Talul COCYJ0B, paOOTAIOIIKX MO/ JaBICHUEM).
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[Topsnok mycka @V 3akiI04aeTcs B CIEAYIOWIEM: IPOU3BO-
JUTCS 3ar0JIHEHHE (IIOTAMOHHBIX KaMep MPeIBAPUTEIBHO OCBET-
JICHHOW BOJIOM 110 pabodero ypoBHs; BKIIOYAETCS HACOC M KOM-
npeccop, yCTaHaBIHMBaeTcss pabouee IaBleHHE M YPOBEHb BOJIO-
BO3JIYIIHOTO PAacTBOpa B HAIMOPHOM 0aKe; BU3YalbHO OMpEICIseT-
Csl PaBHOMEPHOCTh BBIICISIFOIIUXCS IMy3BIPHKOB BO3yXa M3 pac-
NpeAeTUTEIbHbIX TPYyOONPOBOIOB BO (DIOTAIIMOHHOM Kamepe.
HopmanbHbIM cuuTaeTCsl TaKoe pacrpe/esieHie, Ipu KOTOPOM 00-
pa3yeTcsi yCTOHUMBasi BOJOBO3YIIHAS AMYJIBCUSI MOJIOYHOTO IBE-
Ta 0e3 BBIJICJICHHSI KPYITHBIX ITy3bIPHKOB BO3/1yXa.

Bo Bpemst paboTtel @Y BemyTcsi HAOMIOACHUS 32 paBHOMED-
HBIM pacIipeesieHHeM BOIOBO3IyIITHOTO pacTBOpa B 00beme obpa-
0aThIBa€MOI BOJIbI, CTETIICHBIO €€ OCBETIICHUS, CKOPOCTHIO 00pa3o-
BaHMs NEHbI, PABHOMEPHOCTHIO paCIpe/ieIeHUs] ee 10 BCei Io-
BepXHOCTH Kamepbl. COpoc meHsl u3 (PIOTaMOHHON Kamephl MO-
XKeT OBITh HENPEPHIBHBIM W TEPHOAMYECKUM. [lepHOoJANYHOCTD
cOpoca (QUIOTaAIIMOHHOW TIEHBI YCTAaHABIMBACTCS W3 YCIOBHUS
NpeOTBPALICHUS Pa3pyLICHUSI €€ B KaMepe U TeM CaMbIM Tpeay-
NpPEeXIeHUs] BTOPUYHOTO 3arps3HEHHS BOJBI, @ TAKXKe 10 CaHUTap-
HBIM COOOpakeHUsIM. Bpemsi mpeObIBaHUS TIEHBI JOJHKHO OBITH HE
6oee § 4.

Jns GproTanoHHOTO OCBETICHHUS PEKOMEHIYETCS HCIIONb-
30BaTh OYHIIICHHBIC KOATYJSIHTHL. [Ipr NpUMEHEHNU HEOUNIIIEHHBIX
KOAryJsiHTOB PacTBOPhHI UX CIIEAYET MPEABAPUTEIBHO MOJBEPraTh
orcranBanuio B TeyeHue 20...30 MuH.

s noBeimeHust dPQeKTa XJIombeoOpa3oBaHuUsl HUCHOIb3Y-
I0TCS1 ()IIOKYJISIHTBI ¥ OCYIIECTBIISIETCS POYyBKa BOIBI BO3LyXOM B
cMmecutesix. J{o3bl QIOKYISHTOB BRIOMPAIOTCS C YIETOM KOHKPET-
HBIX YCIIOBHH M MOTYT MEHSITBHCS TI0 CE30HAM roJIa.

OOpabaTpiBaemasi Boja mocie (IIOTAIIMOHHOW YCTaHOBKH
UMEET TIOBBIIICHHOE COJCP)KaHUE BO3yXa, YTO MOXKET MOBJIHSTH
Ha paboty GmibTpoB. C METbI0 UCKITIOYCHHS 3aCOPCHHS 3arpy3Ku
(GUIBTPOB BO3AYXOM, KOTOPBIH, KaK MPaBHIO, COXPAHAETCS HA T10-
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BEPXHOCTH B3BEILIEHHBIX YaCTHIL], PEKOMEHIYETCS COAEPKAHNE TI0-
CJIEJTHETO JOBOAWUTH A0 3...8 MI/1 (B 3aBUCHMOCTH OT MECTHBIX
yCIIOBUIA).

Ha moBepxHOCTH (pIIOTHPYIONUX YCTPOMCTB 0Opasyercs Tie-
Ha, COCTOSIIAs U3 My3bIPbKOB BO3/1yXa WM I'a30B, HECYIIMX HA ce-
Oe ynansemble U3 Bojbl npuMecu. [lena nomkHa o0nagaTh onpene-
JICHHOW TIPOYHOCTHIO, HE JOIMYyCKAIoMed 0OpaTHOTO Ioma aHus
3arpsi3HEHUI B BOJY, U OINPEAEIICHHON MOABUKHOCTBIO TIPH TEpE-
MEMICHHH €€ K COpPOCHBIM YCTPOHCTBaM. YCTOHMYMBOCTH U
MOJABM)KHOCTD IIE€HBI 3aBUCIT OT CBOMCTB M KOJMYECTBA PEarcHTOB
U 3arpsi3HEHUM, BHOCUMBIX B MEHHbIN ciod. CtaOuin3anus MeHbl
CHOCOOCTBYET HAJIMYHIO B BOJE IOBEPXHOCTHO-aKTHBHBIX Be-
uiecTB. st ynaneHus! MeHbl ¢ MOBEPXHOCTU BOJBI MCIOJIB3YIOTCS
pa3iIu4HbIe CHOCOOBI M MEXaHMU3MBI: CKPEeOKH-TPaHCHIOPTEPHI,
CIyBKa, CO3/1aHHE€ HaJl IOBEPXHOCTHIO IIEHHOT'O CJIOS MTOBBIILIEHHO-
TO JIaBJICHUSA U Ap.

@II0TallMOHHBIE YCTAHOBKU PEKOMEHYETCS IPUMEHAThH IIPU
00paboTKe MaJOMYTHBIX IIBETHBIX BOJ MOBEPXHOCTHBIX MUCTOYHH-
KOB BOJIBI.

ITyck B skcmutyaTtannio @Y HaumHaeTcs ¢ MPOBENCHUS THA-
paBinyeckux ucnbIiTanuii. Ocoboe BHUMAaHUE yIENSeTCs] UCIIbITa-
HUIO y3JIa TOATOTOBKM M CHCTEMBI II0JAaYd BOJOBO3AYIIHOIO
pactBopa. KpoMe Toro, y3ea mOArOTOBKM BOJOBO3AYIIHOIO pac-
TBOpa IPOBEPAETCS Ha HAAEKHOCTH €ro paboThl. DTa NpOBEpKa
BKJIFOUYAET:

— 3amoJHeHHEe (IOTAIMOHHBIX KaMep IpeaBapUTeIbHO
OCBETJICHHOW BOJIOH ( MJTM BOJZIOM XO3SHCTBEHHO-TTUTHEBOTO BOJIO-
NpoBOJA) 10 paboyero ypoBHs;

— BKJIFOYEHHE HAacoca U KOMIIPECCOpPA; MPHU ATOM YCTaHaBIIH-
BaeTcs pabouee IaBIeHNE M YPOBEHb BOJOBO3AYIIHOTO PacTBOpa B
HAIopHOM 0Oake, B TPyOOIPOBOJaX M PacUETHBIE PACXOAbI BOABI U
BO3/yXa;
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— OIpeesieHNe PaBHOMEPHOCTH pabOTHl pacHpeaeInTeNb-
HOW CHUCTEMBbI BO (IOTAIMOHHON KaMepe M KadeCTBO BBIICIISIO-
MIMXCS My3bIPPKOB BO3yXa; paboTa pacnpeenuTeIbHON CHCTEMBI
CUHMTAETCS HOPMAJLHOM, €CII 00pa3yeTcsl YyCTOHYHMBAas BOIOBO3-
JyIIHAsl YMYJIBCUSI MOJIOYHOTO I[BETa PABHOMEPHO IO BCEH IUIOIIA-
I (QIOTAIMOHHON KaMepbl, 0e3 BBIJICIICHUS] OTAEIBHBIX KPYITHBIX
My3bIPEKOB BO3/IyXa.

B mnepuon skcrutyaramu @Y BeneTcst MOCTOSHHOE HAOIIO-
JICHHE 332 PAaBHOMEPHBIM paclpeaesIeHHeM BOJOBO3IAYIIHOW CMECH
B 00beMe o0OpadaThiBa€MO# BOJBI, CTEIICHHIO OCBETJICHUS BOJIBI,
CKOpOCTBIO 00pa30BaHUs MEHBI U ee cOpocoMm B noTku. [lo canu-
TapHBIM COOOPaXCHUSM BpEMsI HAXOKIACHUS MEHBI BO (PIIOTAIIOH-
HOH Kamepe MpUHUMAaeTcs He 6ojee 8 4.

J103bI peareHTOB MPHHUMAIOTCS B COOTBETCTBHH CO CTPOU-
TEJBHBIMA HOPMaMU M yTOYHSIOTCSI B 3aBHCUMOCTH OT KOHKpET-
HBIX YCIIOBHI.

UroObl He OBUIO 3acopeHHs 3arpy3KH (DUIBTPOB BO3IYXOM,
KOTOPBII MOXKET OCTAaThCSl BMECTE C OCTaBLICHCS B BOJE B3BECHIO,
KOJINYECTBO TOCeHEH B OOBIYHBIX YCIOBHAX JIOJDKHO OBITH HE
Oonee 8 wMr/m, a mpU HEOOXOMUMOCTH TIYOOKOW OYHCTKH —
3...5 mr/n. TpeOyembrit 3P PeKkT OUUCTKU BOJIBI TOCTUTACTCS ITyTEM
noz0opa /103 peareHTOB U U3MEHEHHEM PacXo/a BOJOBO3AYIIHOTO
pactBopa. Ocoboe BHUMaHKE JOJDKHO OBITh YJEIEHO YIy4IICHHIO
XJIOTIbe0Opa3oBaHMsl B3BECH, KOTOPOE MOXKET OBITh JOCTHUTHYTO
HPOTYBKOW BO3/1yXa B CMECHUTEIISIX U MPUMEHEHHEM (IIOKYIISTHTOB.

J103bI IIOKYJITHTOB BEIOMPAIOTCS C yUETOM TITyOMHBI OCBET-
JICHUs1 BOJIBI BO (DJIOTAIIMOHHOM KaMepe.

B mporuiecce akcrutyaranmu BeayTcs HaOMIOJCHUS 32 PaBHO-
MEpHOCTBIO 00pa30BaHUs TEHBI MO BCEH MOBEPXHOCTH KaMephl H
YCTaHABJIMBACTCS IEPUOUYHOCTD M MIPOJIOJKUTEIBHOCTH ee cOopa.

MaxkcumanbHOEe BpeMsi HAKOTUICHUS M YIUIOTHEHHS MEHBI BO
¢roTaMOHHON KaMmepe OmpeAemsieTcss BO3MOKHOCTBIO €€ TpaHC-
NOPTUPOBAHMUS T10 JIOTKAM U TPyOOIpOBOIaM.
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6.9. 'uapoUK/I0OHBI

[IpuMeHeHHe HANOPHBIX W OTKPBITHIX THAPOIMKIOHOB M
TEXHOJIOTHHM OYMCTKU MPHUPOHBIX, a TAKKe 0OOPOTHBIX BOJ| CBSI3a-
HO C BbIEJIEHHEM TIpyOoaucHepcHBIX mpuMeceil. B HeKoTopbIx
CIIy4asiX THAPOLUKIOHBI MOTYT YCHEIIHO 3aMEHSATh TOPHU30HTAJIb-
HbIE OTCTOMHUKHU M JPYTHE OTCTONWHBIE COOPYKEHHsI, 00ecTieunBast
3HAYUTEIBHOE COKpAllleHHe pa0do4MX TUIOIIAJACH W KalHUTaIbHBIX
3atpaT. Tak, ais mexanudeckoir ouuctku 1000 M3/cyT pe4YHOM BO-
Ibl TpeOyeTcss TOPU3OHTAIbHBI OTCTOMHHMK IUIOIIAJbIO0 OKOJO
70 M”. TIpH OYHCTKE ITOrO e KONMYECTBA BOJBI B HATIOPHBIX THI-
pommkiioHax D = 15 MM motpeOyercs pabodast Tuomangb ISl UX
pasmemenuss | M, a KanMTalbHBIE 3aTpaThl OyIyT MEHbIIE B
15...20 pas.

T'uaporwkiions! [7] paboTaloT B yCIOBHSX MOCTOSHCTBA JIaB-
JIeHMs TI0JIaBaeMOl BOJBI, He mpembimatomero 15-10%...20-10* I1a
(1,5...2,5 atm). DddekT ocBeTieHHs MYTHBIX BOJ B LHKIOHAX
quaMeTpoMm oT 15 mo 250 mMm konebraetcs ot 35 10 95% B 3aBHCH-
MOCTH OT aucnepcHocTH npumMeceil. lllnam oT HUX HampaBisieTcs B
oTcTOWHUKHU-crycTuTenu. O0bem ero konebdnercs ot 2 1o 5% o6-
Iero pacxojaa oOpadaTeiBacMON BOJIBI.

[TonoXuTenpbHON CTOPOHOW MpPH AKCIUTyaTallid IMKJIOHOB
SIBIISICTCSL OTCYTCTBUE BPAIIAIONINXCS MEXaHH3MOB NPU T€HEPUPO-
BaHHUH IIEHTPOOEKHBIX cwi. DakTop pa3aencHus B anmapare ¢ Ma-
JBIM TUAMETPOM LWJIMHAPHYECKOW YaCTH MOXKET JIOCTUTaTh He-
CKOJIBKUX TBICSY:

@,= Uzn/ (Rg),
TIE V; — JUHEHHAsE CKOPOCTh BpalIEHUs MacChl BOAbI; R — paauyc
BpallleHHsl, NPUHAUMAEMBbIi PaBHBIM PATUYCy IHKJIOHA;
g — YCKOPEHHUE CUJIbI TSXKECTH.

['myOrHa OYMCTKH BOJIBI OT IPUMECEH 3aBUCUT OT KPYITHOCTH
YaCcTHUIl ¥ UX IUIOTHOCTH. B ciyyae HEOOXOAMMOCTH MPUMEHEHHUS
KOAryJsiuy JJIsl TOCTYOKEHUsT TpeOyeMoW CTENeHH OYHCTKU TH-
paBinYecKas KPYIMHOCTb PACCUUTHIBACTCA 1O KPUBBIM KHHETHUKHU
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OTCTauBaHUsl KOAryJIMPOBaHHOW BOABI MIPU ONTUMAIIBHOM J103€ KO-
aryJsiHTa.

[Ipu sKcmmyaTanuy rUAPOLMKIOHHBIX OaTapeil He0OX0AUMO
CTPEMUTBECSA K PaBHOMEPHOMY PpAaCIpPEIEICHUIO BOIABI MEXAY OT-
JIEJIbHBIMU aIlllapaTaMHy.

ITpu ypganeHuu nuiama U3 HUKIOHOB BO3MOXKEH IPOPBIB BO3-
nyxa U3 artMocdepsl W TOCTYIUIEHHE €ro B THAPOLMKIOH, YTO
HapyIlIaeT pexuM ero paboThl. TO CBS3aHO C T€M, YTO BIOJb OCH
THIPOLIMKIIOHA 00pa3yeTcss TaK Ha3bIBa€Mbl BO3AYIIHBIM MIHYD,
JIaBJIeHHE B KOTOPOM CO3JIaeTcsi HIKe atMocepHoro. Benencteue
3TOro0 4Yepe3 IUIAMOBOE OTBEPCTHE NEPUOANYECKH IPOPBIBAETCS
BO3/yX, KOTOPBIM MOJAXBATHIBAET M BBIHOCUT B IIOTOK BOJBI KpYII-
HbIE YacTHIbI nuiama. /i co3aHus MOCTOSITHHOTO pekuma pado-
Thl TUAPOLMKIOHA PEKOMEHAYETCS aBTOMATUYECKOE PETyJIUpOBa-
HUE BaKyyMa, YTO 3HAYUTEJIBHO YCJIOKHSAET KOHCTPYKLMIO U TPaK-
TUYECKH HE MPUMEHSETCA B MPOU3BOACTBEHHBIX YCIOBHUAX. s
pEeLIeHus] 3TOr0 BOIPOCAa UMEETCS TMAPOLUKIIOH CO CHELUaIbHON
IUIAMOBOM KaMepoil, BBIOJIHAIOMIEH pOJib THAPABINYECKOTO 3a-
TBOpa. B TpennokeHHOW KOHCTPYKIIMM BO3AyX B BO3AYIIHBIN
IIHYp TMIPOLMKIOHA IOCTYyIAeT HE 4Yepe3 IIJIaMOBYIK Hacalky,
I7Ie BO3MOXEH 3aXBaT YacTHI, & CBEPXy — YEpe3 CIUBHYIO AHa-
¢parmy. D10 obecrneuynBaeTCsi YCTAHOBKOM IUIAMOBOW KaMepbl,
npeloTBpallaomeld Mmojacoc BO3ayXa, M BO3AYLIHOIO MarpyoOka,
COEJIMHSIOUIETO CIMBHYIO KaMepy ¢ atmocgepoit. Uepes 3Ty kame-
Py U MOCTYMAET BO3AYX B BO3AYILLIHBIHN IIHYP.

6.10. CoopyskeHHs 10 OCBETJIEHHIO BObI
BTOPOM CTYIIEHH

K coopyxeHusM BTOpOH CTyNEHHU IO OYHUCTKE BOABI OTHO-
CATCS MEJUICHHBIE (DUIIBTPBI, CKOPBIE OTHO- U JBYXCIIOWHBIEC (PHIIb-
Tpbl, KOHTaKkTHBIE ocBeTauTenH (KO), konTakTHbie PumbTphl (KD),
¢bmneTpel AKX, HambIBHBIE (DUIBTPEI, GUIBTPHI C TUTABAOIIIEH 3a-
TPY3KOH U 1Ip.
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HawuGonbiee pacnpocTpaHeHue B IPAaKTUKE MOJITOTOBKHU IH-
THEBOW BOJIBI OJIYYMIH CKOpPbIe ofHOCHOMHbIe pruinbTpsl 1 KO.

OCHOBHBIM TMOHATHEM, XapaKTEPU3YIOIMIMM MPOIECC JBHKE-
HUSI OYMIIAeMOW BOJBI 4Yepe3 3epHUCTbIE 3arpy3KH, SBISIETCS
(bUIbTPYyEMOCTb.

OUIBTPYEMOCTh XapaKTepU3yeTCsl CPABHUTEIBHOM CKOPO-
CThIO (PMIIBTPOBAHUS JAHHOW BOJBI Yepe3 OyMaKHBIA (WIBTP TIO
OTHOILICHHUIO K CKOPOCTU (DUIBTPOBAHUS AUCTUILTUPOBAHHON BOJIBI.
[Tokazatens pumbTpyemoctn @ BBIpa)kaeTCsl OTHOIIEHUEM BpeMe-
HU OJIMHAKOBBIX 00BeMOB (00bIyHO 100 MIT) TUCTHIUTMPOBAHHOMN
(ty) u ucnonb3yeMoit BoJsl (t,):

D =t /t,.

OObIyHO (GWIBTPOBAHHE MPOU3BOAAT 4Yepe3 IUIOTHBIA Oy-
MaXHbIH GuIbTp mpu Temreparype 18° C, paspsokenun 125 MM u
d=25 mm.

6.11. IToaroroBKa 3arpy3Ku
¢unbTpyHOIIMX YCTPOICTB

D¢ dheKT OYUCTKA BOJBI (PHUIBTPOBAHWEM 3aBUCHUT OT BEJIH-
YHHBI U CBOWCTB (DMIIBTPYIOIIETO MaTepHuala, CKOpOCTH (QUIBTPO-
BaHMS, KOJMYECTBA M ()PAKIIMOHHOTO COCTAaBA B3BEIICHHBIX B BOJE
NpUMECEi, a JJIsl CKOAryJIMPOBaHHBIX BEHIECTB TAK)Xe OT MPOYHO-
cTH o0Opa3yromuxcsi arperatoB. B ckopeix (uiabTpax mpuMeHse-
MBII 36pHHUCTBIA MaTepUall MOXKET OBITh Pa3/iesieH Ha JBE TPYIIIbL:
MaTepHal, MPUMEHIEMbIH HETIOCPEACTBEHHO JIsi (GUIIBTPOBAHMUS, U
MaTepHai U MOJAEPKaHUs (PUITBTPYIOIIETO CIIOSL.

B kauectBe (unbTpyromel 3epHHUCTON 3arpy3K MPHUMEHSI-
IOTCSl TAKHE MaTepHasbl: KBapLEBbIA IMECOK, aHTPALUT, KepaM3uT,
npobiieHas Kpolmka W3 Kepamukw, ¢apdopa, crekia, Mpamopa,
MarHe3uTa M JAPYTHX WHEPTHBIX MAaTEpUANIOB, IIITAKOBAs MEH3a, TO-
peble TIOPOIbl, JOMEHHBIH MITaK  T. 1. (Tadm. 12).
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(GUIBTPYIOIIMX MaTEPHAIIOB

Tabmauma 12
DUBHKO-XUMUYECKAsl XapaKTePUCTUKA HHEPTHBIX 3epeH

[Inot- ITopuc- T O——— {-moren- | Haceimuas
MaTCpI/IaHLI HOCTB, TOCTb CKODOCTE C]I;I/I-I/C nuan Macca,
r/em’ CII0st p ’ yacTuil, MB r/em’

KBapuesoiit mecok | 2,59 30...40 16...25 -172 1,5...1,7
Kpomka:
CTEKJITHHAS 2,35 35...48 14...17 -184 1,1...1,3
(apgoposas 2,17 35...42 15...18 -197 1,3...14
KepaMuyeckKas 2,41 36...46 14...15 -190 1,3...1,6
Mecor: 232 | 49..64 11...12 -200 0,5

U3 KepaM3uTa

13 arIONopATE 195 | 49...56 14...15 207 | 0,6..09
30JIBHOT'O

13 arTONOPHTA | 947 | 48...54 13...17 -190 1,0...1,4
JIECCOBOTO

13 AAKOBOH 2,6 | 45..49 16 -160 1,0...1,3
TIEM3BbI

13 OMEITHOTO | 96 | 43...44 12...14 157 12..1,5
1IaKa

113 TOPHBIX 237 | 38..41 13...15 -194 14...1,6
IIOPOJ TEPPUKOHOB
Apobaeniii 1,67 | 37..41 13...14 -102 0,9
AHTPALUT

Ipumeyanue. Onpenenenue (-NOTeHIMANa AUCIIEPCHON (asbl IPOBO-
manock B pactBope  Aly(SOy);

32,4:10° Om™em™.

C YAGTBHOM SIEKTPOIPOBOANMOCTHIO

I'panymoMeTpruuecknii COCTaB MeCKa JOJDKEH HAXOIAUTHCS B
npenenax ot 0,5 mo 2,0 mm mpu d, = 0,9...1,1 mm ¢ ko3 dunmen-
TOM HeoiHOpoaHocTH K =22,

OTkIIOHEHUE coaepkaHus (PaKIUi KpyIHee 2 MM HE J0JDK-
HO TipeBbImath 5% u menpue 0,5 mm He Oonee 10% mo macce, a
OTKJIOHEHHE SKBHMBAJICHTHOTO AMaMeTpa 3epeH +5% u kodddurm-
enra HeomHopoaHocTH +10%. ConmepkaHue MbUICBUIHBIX, TIAHU-
CTBIX U WJIMCTBIX YaCTHII, ONPEACTSIEMbIX METOJIOM OTMYYHUBaHUSI,
nomkHo ObITh MeHee 0,5% 1o Macce.
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JIrobas 3arpy3Ka mpoBepsieTCsl HA MEXaHUYECKYI0 IPOYHOCTh
(uctupaemocts — He Oonee 0,5% Mo mMacce, U3MENBYAEMOCTh — HE
6o1ee 4% 1o Macce) U XUMUYECKYIO CTOHKOCTb.

OmnpeneneHne pacyeTHOTO KOJIMYecTBa (Macchl) IMOCTaBIIsIC-
Moro (uipTpyromero Marepuana P, ¢ yuetom ycraHoBIEHHOI 110-
TOBOPOM BIIQXKHOCTH (TIPHBEJCHHAs Macca) OCYIIECTBISIETCS IO
bopmyne

p— 1+ me
Yoew

rae Wy — pacdeTHasl BIQXKHOCTh B JOJSX €IMHMIIBI, IPHHATAS
NpY 3aKIFOYEHHH JIOTOBOpA O MOCTaBKE (QHIBTPYIO-
mero mMarepuana; W — ¢akTHueckast BIaXHOCTb I10-
CTaBIIIEMOTO T1E€CKa B JIONISIX eIMHHIBI o Macce; P —
Macca MOCTaBIISIEMOTO TecKa ¢ (aKTHYECKON BIIAXK-

HOCTBIO, T.

OreHka KavecTBa QHIBTPYIOLIETO MAaTEpHUaa MPOU3BOIUTCS
0TOOpPOM TPOOBI OT KaXKI0U apTuu Maccoi S0 T.

I'panymoMeTpruyuecKknidi COCTaB 3arpy3Kd OMPEAEISIETCS CUTO-
BBIM aHAJIM30M I0CJIE €€ BhICYIIMBaHus B Tepmoctate npu 105 °C.
g curoBoro ananu3a Gepercs HaBecKa cpeAHel MpoOkl HE MEeHee
1 xr u cuta ¢ pazmepamu siaeek ot 0,25 mo 2 mm. Paccer mecka
MPOU3BOANTCS HaBeckamu He 6omee 150...200 1.

Cpenntoro mpo0y (GUIBTPYIOMIET0 MaTepualia W3 JaHHOU
MapTUU TIOJNYYarOT CIEAYIONUM 00pa3oM: OTOOpaHHyIO Mpooy,
B3STYIO M3 Pa3HBIX MECT, 00mmM BecoM 16...20 Kr TIaTenabHO Te-
PEMENINBAIOT U COKpPAIIal0T METOJOM KBAapTOBAHHS 10 pazMepa,
TpeOyeMOoro npu UCMbITAHUAX. J1JI 3TOr0 MEeCOK TIIATENbHO Mepe-
JIOTIAYMBAIOT M Pa3paBHUBAIOT CJIOEM 2...3 CM, IMOCIJIE Yero IJIo-
I1a/1b, HA KOTOPOI HAXOJHUTCS MECOK, JAEIAT Ha YeThIpe PaBHBIC Ya-
cTH. /IBe M3 HMX, pacmoJIOKEHHBIE 0 JAUArOHAIM, OTOPACHIBAIOT.
OcraBimecs JB€ 4aCTH CHOBA TIIATEIBHO IMEPEMEIIUBAIOT U JICIST
Ha 4erhipe yactu. [Ipu 3TOM OTOpachIBalOT JIBE YaCTH, PACIIOJIO-
JKEHHBIE 10 TPOTUBOIIOIOKHON AMAroHaIU MO CPAaBHEHHIO C Tep-
BbIM JlesieHueM. OCTaBIIyIOCsS YacTh OMSTH THIATEIBHO MepeMEeNIu-
BAIOT, Pa3paBHUBAIOT CJI0EM 1...2 CM U [T Ha PaBHbIC KBA[PAThI
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co cropoHamu 10...20 cm. M3 xaxaoro KBajapaTa COBKOM HIIH
nimaresaeM Oepercsi MPUMEpPHO OJMHAKOBOE KOJIMYECTBO TecKa U
CMeNIMBaeTcs. DTO U €CTh cpeAHss nmpoda. Macca ee 10KHA ObITh
OKOJIO 2 KT. DTOr0 AOCTATOYHO /IS IPOBECHUS BCEX MCITBITAHHUMH.

Jlns mpoBeieHus] CHTOBOTO aHAIM3a HCHOJIB3YIOTCS CTaH-
JapTHBIE MOYBEHHbIE WK Apyrue cuta. [lepen ynorpebienueM Bce
BUJIbI CUT JIOJIKHBI OBITh MPOKATUOPOBAHBI.

KannbpoBka nmpon3BoAnTCs B cieayrouieM nopsijake. B curo
Hacemator 150...200 r npenBapuTenbHO BBICYIIEHHOTO TEcKa, 3a-
KPBIBAIOT €r0 KPBILIIKOM M BCTPSAXHUBAIOT 0 T€X MOP, MIOKa BECH I1e-
COK, KOTOPBIH MOKET MPOUTH uepe3 OTBepCTUsi cuta, OyaeT mpoce-
SH. 3aTeM MOJKJIABIBAIOT MOl CUTO JIUCT Oenoi Oymaru u BCTpS-
XHMBAIOT CUTO €Ille HECKOJIBKO pa3. BeimaBime npu 3ToM 3epHa re-
PECUUTHIBAIOT U B3BEIIHBAIOT.

Kanubp cuta onpenensercs no popmyiie

_6q9

d= ;
7m7l71

IJIe ¢ — Macca 3epeH, BBINABIIMX MPU BTOPHYHOM BCTPSIXHBAHUH,
MT; N — YUCIIO 3€pEH, INT.; ), — yAeJbHas Macca IecKa,
MI/MM.

CUTOBBIH aHATTN3 ITECKa MTPOU3BOINTCS Yepe3 BCE CUTa cpasy,
€CJIM OHM KOMIUICKTHBIC, WJIM TIO0 O4YepeId, HayMHas C CaMoro
KPYITHOTO.

[Tpu pacceBe, Bo m30exaHWe 3a0WBaHUS OTBEPCTHH CHUTa,
paccerBaeMblil IECOK JIOJDKEH OBITh TPEIBAPUTEIEHO BBICYIIICH.

[Ipu npocenBannK necka 4epe3 HaOOp CUT HEOOXOIUMO TIO-
CJIe HECKOJIbKUX MHUHYT MPOCEHBAHUS TOPIIMHU MIECKA Yepe3 BCE CH-
Ta MPOBEPHTH BBIXOJ MENKUX (Ppakumii yepes KaxIaoe CUTO MyTeM
JOTIOJTHUTEIBHOTO BCTPSIXUBAHHS KXKJOTO CUTA HaJl JINCTOM Oeroi
Oymaru. [Ipomenmime yepe3 CUTO OCTATKU MENKHX (paKkiuil coOu-
paroTCs W TEPEHOCATCS Ha MOCIEIYIOUIee CUTO. 3acTpSBIINE B
s9eiikaX CUTa IECYMHKH H3BJICKAIOTCS WIJIOW W CYUTAIOTCS He
HPOUICIIUMH Yepe3 JaHHOE CHUTO.
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HOpHI/II/I IIECKa, OCTAaBIIMECA HAa KaXXIOM CUTC, B3BCIIIMBAIOT-

CiA Ha TCXHUYCCKHX BCCaXx.

Jng onpeneneHus XapaKTepUCTHKU TOAHON (pakuuu mecka

KpYyMmHOCTHIO 2...0,5 MM cocTaBsiroTest Tadu. 13 u 14.

[To nanubIM TabI. 14 cTpouTcs rpaduK MO ONPEEICHUIO KO-
apduiMeHTa HEOTHOPOTHOCTH: HA OCH OPJIUHAT OTKIJIABIBACTCS
NPOLEHT polueaei ¢ppakuuu (rp. 4, Tadn.14), a Ha ocu abeuuce
— xamuop cur (rp.1, Tadm.14).

KoaddummeHt HeoTHOPOTHOCTH OTpeIeIisieTcs o hopMyIie

K=dso/d;o.
Tabmuma 13
Pe3ynbraThl paccenBanus
cpenmHel mpoOkI mecka 4epes cuTa
Kambp cura, Ocratox Ha cute

MM T %
2,0 63,6 0,8
1,5 138,9 15,1
1,0 199,6 21,7
0,70 183,8 20,0
0,50 230,6 25,1
0,25 103,5 11,3

920,0 100

prweqauue. "3 Ta6J'II/IIIbI CJICAYCT, YTO HNPOUCHT I'OAHOTO IECKa OT

ero o6iiero koiauuecrna cocrasiseT 100 — 6,8 — 11,3 = 81,9%.

Tabauma 14
Omnpenenenne (ppakMOHHOTO COCTaBa MeCKa
Kambp cura, Ocratox Ha cute Tpomno ue- Cpennuit
MM B % ot obme- | B % k kommue- | PE3 CHTO, % AUaMETp
IO KOJMYECTBA | CTBY FOJHOTO (paknmii, MM
TnecKa TecKa
2,0 6,8 - 93,2 -
1,5 15,1 17,0 78,1 1,75
1,0 21,7 25,6 56,4 1,25
0,7 20,0 23,6 36,4 0,85
0,5 25,1 29,8 11,3 0,60
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Bricokuit k03¢ pULIMEHT HEOAHOPOAHOCTH CHHUXKAET Tpsi3e-
€MKOCTb 3arpy30K, TaKk KaK B MPOLECCE HEOTHOKPATHBIX MPOMBIBOK
MPOUCXOAMUT THAPABIMYECKas COPTUPOBKA MECKa C BHIHOCOM MeEJl-
kux (pakuuii HaBepx. B pesynbrare 3TOr0 OCHOBHas Macca 3a-
TPSA3HEHHUH 33/IeP>KUBACTCS CAMBIM BEPXHHUM cjioeM (B (uibTpax)
3arpys3KH, a OCTaJIbHOM 00BEM 3arpy3kd MPAaKTUYECKH HE HCIOJb-
3yerTcsl.

OKBUBAJICHTHBIN TUAMETP oy 3€pEH MOKHO BBIYUCIIUTH IO
YpaBHEHUIO

100
dSKB: B
n BB 5
—+ 2+ 2+
d d, d, d,
rae dy, da, ds, ..., d;— cpeiHUN AMAMETp 3epeH OTAEIbHBIX (Ppak-
uuit necka; Py, P,, P3, ..., P; — mpolieHTHOE

coJiep)kaHue (ppaKiMii mecka.

MexaHnyeckasi MPOYHOCTh U XUMHYECKasi CTOMKOCTh (HIIb-
TPYIOIIEro MaTepuasa ONpenesIoTCs 0 METOIMKaM, pa3paboTaH-
weiM BHUM BOJAT'EO.

MexaHndeckass IpOYHOCTh MaTepHaja OLIEHWBAETCS JIBYMsI
MOKa3aTeNSIMU: UCTUPAEMOCTBIO U U3METbYaeMOCTbIO.

HctupaemMocTh XapakTepusyeTcsi MPOLEHTOM H3HOCa Marte-
pualia BCJIEICTBUE TPEHHUS 3€pEeH APYT O JIpyra BO BpeMs IPOMBIB-
KH, @ U3MEJIbYaeMOCTh — IIPOLIEHTOM M3HOCA BCJIEICTBUE PaCTpec-
kuBaHus 3epeH. Ilotepu ¢unpTpyromero mMarepuana BCIEICTBHE
UCTHPAHUS HE JOJKHBI IpeBbIath 2,5% B roa.

s omenku 3TuX mokazatenedd 100 T puibTpyromero mare-
puala, IpocylieHHOro npu Ttemneparype 60° C, mpocessHHOTO ue-
PE3 CUTO C OTBEPCTUSIMU 1| MM M OCTaBILIETOCS] HA CUTE C OTBEPCTH-
ssvmu 0,5 MM, moMemaroT B 6aHKy co 150 MJT BOJBI U BCTPSXHUBAIOT B
TedeHue 24 4 Ha 1a0OPaTOPHOM YCTAHOBKE MJIsI BCTPSIXUBAHHSA
(mrrorrenp-mammae). [locnme BCTpsSXWBaHUS COACPKHMOE OaHKH
nepenuBaioT B (appopoByio BHIIAPHYIO YAIIKY, BHITIAPUBAIOT MPH
temmnepatype 60° C. CoaepkuMoe Yaliki pacCerBarOT MOCIe0Ba-
tenpHO Ha cutax 0,5 m 0,25 MM u B3BemmBaroT. IIponeHT uctupa-
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€MOCTH MaTepuaia OMNPEIeNIOT BECOM €ro YacTHII, MPOIIEIIINX
1ocJie BCTPAXUBAHUS uepe3 cuTo ¢ oTBepctusimu 0,25 mm.

[IpoleHT M3MeNnpYaeMOCTH MaTepualia ONpeeIeTcsi BECOM
€ro 4acTull, MPOIIEIIIUX MOCJIE TAKOro e BCTPAXUBAHHS uyepe3
cuTo ¢ oTBepcTHsIMH 0,5 MM M OCTAaBIIMXCS HA CUTE C OTBEPCTUAMU
0,25 MM.

Y TOBIETBOPUTENBHBIN C TOUYKU 3PEHUS MEXaHUYECKOW IMPOU-
HOCTH (PUIBTPYIOUIMI MaTepual JODKEH HUMETh MPOLEHT U3MEINb-
YEHHOCTH He 0oJiee 4 U MPOIIEHT UCTUPAEMOCTH — He Ootee 0,5.

OneHka XMMHYECKOM CTOMKOCTH OCYILECTBIISIETCS C LENbIO
MPOBEPKU CTOMKOCTH (PHIIBTPYIOIIMX MaTepUajoB MO OTHOLICHHUIO
K ¢unbTpyemMoii Boge. OCHOBHBIM TpeOOBaHHEM SIBIISIETCS TO, UTO-
Obl GmIbTpyeMasi BoJa He oOoramanach BEMIECTBAMHU, BPEIHBIMHU
JUISL JIIOJIel B XO3SMCTBEHHO-IMTHEBBIX BOJONPOBOJAX WU AJIS
TEXHOJIOTHH TOTO MPOU3BOJICTBA, IJI€ OHA UCIIOJIb3YETCSl.

IIpu ompeneneHnn XUMHYECKOW CTOMKOCTH (DUILTPYIOIICH
3arpy3kH B 4eTbIpe KoJObI moMeniatoT no 10 r ucrbITyeMoro marte-
puasna, mpeIBapuTebHO OTMBITOTO OT 3arpsS3HEHUN U MPOCYIIEH-
Horo mipu 60 °C. B kaxayio konOy HanmuBaroT mo S00 M IUCTHIT-
nupoBaHHOU Bozbl. [lociie aToro B omHy K00y po6aBisroT 250 mr
XJIOPUCTOTO HATpHsl (HeWTpanmbHas cpeaa), Bo BTropyro 100 mr co-
JITHOM KUCJOTHI ¢ TUIOTHOCTHIO 1,19 (kucnast cpena), B TPEThIO —
100 mr eaxoro HaTpa (LIe0YHas cpefia), a B YETBEPTYIO KOOy He
J00aBJISIOT.

Copepxumoe Kosi0 B30anThIBatOT yepe3 kaxasie 4 4. [Tocne
24 4 xoHTaKTa (PUIBTPYIOIIETO MaTepHalia Co CPEIOH, ero OTPUITb-
TPOBBIBAIOT. B moiryueHHOM (mibTpaTe M3 KaKIAOH KOJOBI OIpe-
JEJISFOT PaCTBOPEHHBIM OCTATOK, OKUCIISIEMOCTh U KOHLEHTPALUIO
KPEMHUEBOW KHCIIOTHI.

Y I0BICTBOPUTEIBHBI TIO XUMHYECKOW CTOWKOCTH (PHTb-
TPYIOLIUI MaTepual B pe3ysibTaTe TaKOro MCIBITAHUSA JOJKEH J1a-
BaTh CJIEIYIOIINE BEIMUMHBI IPUPOCTA: PACTBOPEHHOIO OCTATKA —
He Oonee 20 mr/m, oxucisseMoctd — 10 U KpeMHHEBOW KHUCIOTHI —
10 mr/m.
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KpOMC OTUX BCIIMYUH OIPCACIAIOT IMOPHUCTOCTH HACBIITHOTO
Marepuala. OTa BeNMMYMHA OIIpCACTIACTCA 110 q)opMyﬂe

m=|1-22 100 |
Yy

rne y, — o0beMHasg Macca IICCKa, F/CM3; Yy — YACJIbHasx Macca

TecKa, I/CM:.

Jna ompeneneHust ynenbHOM Macchl MECKa MEPHBIH COCyH
eMkocTbio 500 mu1 HanonHseTca Boaoi 1o oovema 200 mi. IIpoba
UCIIBITYEMOI0 IecKa BbICymIMBaeTcss npu Temmnepatype 105 °C.
Hagecka cyxoro necka He menee 200 T morpyskaercs B IWIIMHJD
IIPY TOMEIINBAaHUY MAJIOYKON IS yIaJIeHHs ITy3bIPbKOB BO3TyXa U
10 METKE U3MepsIeTCs] 00BbEM BOBI C IIECKOM.

VY nenbHas Macca recka paBHa

7y =q/(V2— V),
IJie  — HABeCKa Mecka, T; V| — 00beM BObI B IUIHHApE, M V) —
005eM BOJIbI IPH MOTPYKEHHH MecKa, CM".

AHTpanuTOBasi KPOIIKa M3rOTABIMBAETCS W3 aHTpallUTa Ma-
pok AILLAK u AC. Ilpu apobiieHuu aHTpauuT IOJDKEH IMpeBpa-
IaThCs B 3epHA KyOMUYeCKO# mim OMu3KoH K mapy ¢opme. AHTpa-
IIUT CJIONCTOTO CTPOEHUS Ul 3arpy3KH B (PHIIBTPBI HETIPUTOJICH.
30JIbHOCTh AHTPALUTOBON KPOIIKH JOJDKHA COCTABIATH HE Oojee
5%, conepxanue cepsl — He Oosiee 3%; aHTpalMTOBas KPOIIKa MO~
cJie 3arpy3KH B (PUIBTPBI 10JKHA 3aMavYUBaThCA B TeUeHUE 24 .

['ps3eeMKOCTh aHTPALUTOBOTO (PUIBTPA MPEBBIMIAET Tpsize-
€MKOCTb necyaHoro Ha 13...15%, HHTEHCHUBHOCTh MPOMBIBKH IIPH
50%-M pacimmpeHun B 2 pa3a MEHbLIE M NOTEpH Hamopa Ha 16%
MEHBIIIE, YeM Ha IecYaHoM (HIBTpE.

AHTpanuTOBas KpPOILIKa MPUMEHSETCA B TEX CIIydasx, KOrjaa
HEOOXOJMMO HUCKJIIOYHUTh IMONajaHue B oOpaldaThiBaeMyl BOIY
KPEMHHUEBOW KUCIIOTHI (HapuMep, Mpu 00€CCOIMBAHUU BOJIBI).

Kepamsur npencrasiser co0oil rpaHylIMpOBAaHHBIN TMOpPHU-
CTBIN MaTepHa, NOJTy4aeMblid U3 JIETKOIUIABKHUX TJIMH MPU 00KHUTe
B CIIEHUAJIBHBIX Ie4ax. [[poMBINIUIEHHOCTBIO BBIITyCKAaeTCsS KepaM-
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3UT B Buae necka (¢pakmus A0 5 MM) M TpaBusi pa3MepoM
5...40 mMm. B 3aBHCHMOCTH OT HACHITHOM MJIOTHOCTH KE€pPam3UTO-
BBl mecok aenutcs Ha mapku 500, 600, 800, 1000 u 1200, a xe-
paM3UTOBBINA TpaBuit — Ha Mapku 250, 300, 350, 400, 500 u 600.
Kepamsut mmeer cocrta, %: SiO, — 50...70; (ALO;+TiO;) —
10...20; Fe;0O5 —3...10; CaO — no 3; R,O5—2,5...5.

TpeGyemsble mmst 3arpy3ku GriIbTPoB (Ppakuu KepamM3uTOBO-
ro MecKa MOTYT OBITh MOJIyYEHBI IyTEM OTCEBa U3 KePaM3UTOBOIO
HecopTHpoBaHHOTO ecka Mapku 400...600 ¢ nocnexyomuM oTce-
BOM TpeOyembix (paxiuil. [I1oTHOCTE KepaM3UTOBOTO MECKa B 3a-
MOYEHHOM BHJIE JOJDKHA ObITh 1,2...2 T/CM’, MOPHCTOCTh TpPH 3a-
rpy3Kke B Bojie — He MeHee 45%.

I'panynmrpoBaHHBIM aKTUBUPOBAHHBINA YrOib, IPUMEHIEMBII
B KadecTBe (DMIIBTPYIOIIETO MaTepHasa JUIsl BEPXHETO CIIOS B IBYX-
CIIOWHBIX (UIBTPAX, JOJKEH UMEeTh yaeabHbll Bec 0,4...0,5, pas-
Mep 3epeH 1...3 MM U ObITh YCTOHYMBBIM MPOTUB HCTUPAHUS.
OtuM TpeOOoBaHUAM OTBEYaET Yroiab Mapku Al-3.

[lepen 3arpy3koil ¢UIBTPOB 3arpykaeMblil MaTepuas J0J-
JKEH OBITh XOPOIIIO MPOMBIT YHCTOH BOJOH. B HEKOTOPBIX ciydasx
JUI yOANeHHUs YTIIEPOAUCTBIX MPUMECEeH ero peKOMEHJIyeTCs! BbI-
MauyuBaTh B 2...3%-M pacTBOpPE COJIIHOM KHUCIIOTBI B TEUYEHHUE
2...3 4. B oThenpHbIX ciaydasx (Hampumep, Ipu MPOBEIECHUH JKC-
NEPUMEHTAIbHBIX paboT) Mecok 3auBaeTcs 5%-M pacTBOPOM €JI-
KOr'0 Kanus " BelAepkuBaercs 1,5...2 4.

[Tocne xucnoit u menoyHo 0OpabOTKU (PUIBTPYIOIIETO Ma-
Teprana 3arpy3ka BTOPHYHO IMPOMBIBACTCS OYMIICHHOW (BOAOIPO-
BOJTHOM ) BOJOM.

CocrosiHue GuIBTpYIOUIEH 3arpy3KH, €e U3HOC M 3arpsi3He-
HUE, a TAK)KE BOCIIOJIHEHUE €€ TIOTEPb OCYLIECTBIIAIOTCS B COOTBET-
CTBUU C ycTaHOBJIeHHbIMU npaBuiiamu [1110 u TITP.

Jna noanepkanus (pUIBTPYIOLIETO CJIOS MPUMEHSETCS rpa-
BUH ¥ meOeHKa cieayromero GpakiimoHHoro cocrasa: ot 20 mo 40,
ot 10 10 20, ot 5 1o 10 m oT 2 10 5 Mm. Hanmnuue yactur kpynHee
WIN MeJb4e MpeesiOB YCTAaHOBICHHBIX (paKUUil HE JTOJDKHO TIpe-
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BbILaTh 5% no macce. ConepkaHue 3epeH IIacTUHYaTo (Jieman-
HOI) U urnoBaToil GopMm He HokHO ObITH Oosiee 10% mo macce.
K Takum 3epHaM OTHOCSATCS YaCTUIbI, Y KOTOPHIX LIMpUHA (WU
TOJILIMHA) MEHBIIIE IJIUHBI B 3 pa3a u Oonee. [IpeBuaHbIE, TTUHH-
CTBIE M WJIMCTBIE YacTUIBI B 0OIIEeH Macce rpaBus WM IIEOHS HE
JosokHbI pebimath 0,5%. [lpumecu n3BecTHSAKA HE JOJDKHBI IIpe-
Beimath 10% ot obmiero oobema marepuaa.

XuMuyeckasi CTOMKOCTh 3€peH MOJACPKUBAIOLIETO CJIOS
oTpesessieTcsl IO METO/MKE, MPUBEACHHON IS 3epeH (PUIbTPYIO-
IIEro CJIOA.

Bricota oTAenpHBIX (pakuuil NOAAepKHUBAIOIIETO CIIOS U
o0Imasi BHICOTA €r0 YCTaHABIMBAIOTCS CTPOHMTEIBHBIMA HOPMaMH
10 IPOEKTUPOBAHUIO CHCTEM BOJIOCHAOKEHHS.

VYnenpHas Macca rpaBusi WIN IIEOHS JIOJKHA COCTaBIIATH
2,6..2,7 /v’

JocraBnsiemblii Ha CTaHLUUIO (QUIBTPYIOIIMA MaTepual u
rpaBUil HEOOXOAMMO MBITh U COPTHPOBATH Cpa3y K€ MOcie UX JI0-
craBku. [IpOMBITBIII U OTCOPTHPOBAHHBIN 3arpy304HBId MaTepua
JIOJDKEH XPAHHUTHCSA B 3aKpOMax MM MITA0ENAX, 3al[UIICHHBIX OT
BHENTHero 3arpsi3HeHus. [lombop ¢umbTpyromero mMarepuana s
onHo— 1 AByXcioiHbIX GuibTpoB AKX m KO u3noxen B IlpaBu-
nax [1], TY 401-08-561 — 81 («Ilecox — 3amoJHUTENH BOJOMPO-
BOJIHBIX (WIBTPOBAJIBHBIX coopykeHuit»), TY 401-08-119 — 80
(«I'paBuif — 3amoJIHUTENIb KOHTAKTHBIX OCBETIIMTENEH M CKOPBIX
(GUIBTPOB BOJOIPOBOIOBY) U JP.

6.12. KpynHo3epHHCTBIE H ceTYaTble QUIBTPLI

Kpynnozepaucrtoie ¢guiabTpbl. OHH PUMEHSIOTCS B Kaude-
CTBE MEPBOI CTYMEHHU ISl YACTUYHOTO OCBETJICHHS BOJIBI O€3 Koa-
TYJIUpPOBaHUS WM C KOaryJIMpOBaHHEM. Y CIIOBUS JKCIUIyaTallud
3TUX  (QUIBTPOB  MOJOOHBI  JKCIUTyaTallMd  (QUIBTPYIOIIHUX
YCTPOUCTB, MIPUMEHSAEMBIX IS TTTyOOKOM OUMCTKH BOBI.
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CeruaTbie UIBTPBI M MUKPOCETKHU. {151 ipenBapuTelib-
HOW OYHMCTKH MOBEPXHOCTHBIX BOJI OT IIPUMECEH B HACTOSIIEE Bpe-
Msl IIUPOKO MPUMEHSIOT Bpalaronirecs 6apabaHbl ¢ CeTKaMu ce-
yenuem 0,3 x 0,3 unm 0,5 x 0,5 MM 15 ynaneHus MIaBaronux U
B3BEIICHHBIX MPHUMECEH M MHUKPOCETKAMHU C pa3MepaMu s4eeK 0
40 MKM Ui yIaneHHus B3BEUICHHBIX NPHMECEH U IUIaHKTOHA C Iie-
PHOIMYECKONW WM HETPEPHIBHOW MPOMBIBKON WX BOmOH. OOmmii
pacxoJ MPOMBIBHOM BOJABI Ha MPOMBIBKY CETOK COCTaBISET MO
0,5% u mukpocetok 10 1,5% oT koauuecTBa MpodUIbLTPOBAaHHOK
BOJIBI.

[Ipu ocBeTneHUH BOJBI, COAEpIKALIEH TJIIMHUCTYIO B3BEChH,
MHUKpOCeTKH 3ajepkuBatoT oT 20 1o 40% ot obmiero ee Kojmye-
ctBa. Ilpu ynanenun u3 BOAbl (PUTOIUIAHKTOHA MUKPOCETKH CHH-
KAIOT YHCJIO KJIETOK JMAaTOMOBBIX BOJOpOCIEH B BOJE Ha
50...90%. OnTuManeHBIM MEPENagoM Haropa, Mpu KOTOPOM MUK-
POCETKH JIy4llle BCETO OCBETIISIOT BoAy, sBisercs 0,1...0,15 m Boz.
CT. IIPU OCBETJCHUH BOABI U 6...8 CM BOJ. CT. MPH yJAJICHUU M3
BOJIbI (PUTOIUIAHKTOHA.

Jlnist IPOMBIBKH CETYATBIX 3JIEMEHTOB MOXKET OBITh HCIIOJb-
30BaHa BOJAA, 00pabOTaHHAs HA OYHCTHBIX COOPYKEHHSX CTAHIUH
(o ee xyopupoBaHus), BOJA, IPOIIE/IIast 00padOTKY Ha CETUATHIX
¢unbTpax ¢ TOMOJIHUTEIBHON €€ OUMCTKOM OT MpUMeceid, croco0-
HBIX 3a0MBaTh MPOMBIBHBIE HACAJIKH, a TAKXKE BOJA U3 CETH XO35ii-
CTBEHHO-ITUTHEBOT'O BOOIPOBO/A.

[IpombIBHas Boga mocie MUKpOPUIBTPOB U OapabaHHBIX ce-
ToK (MomepHm3upoBaHHBIX — M®M n BCM) cbOpacwiBaeTcs B BO-
JIOCTOYHYIO CHCTEMY OYMCTHOW CTaHIMH W 00pabaThIBaeTCSl COB-
MECTHO C IPYTHMHU CTOKaMH.

O6mue npasuia skcrutyatatmy MOM u BCM u3znaraiores B
MHCTPYKIMHM 3aBO/Ia-U3roToBUTENs. KOHKpeTHbIE BOIMPOCHI pac-
CMaTPUBAIOTCS B HMHCTPYKIMM, COCTaBISEMOW JJsi KOHKPETHBIX
YCJIOBUW HA KaXKJ0M CTAHLIHH.

[lepen myckoMm ceT4aThiX (HIBTPOB B IKCIUTyaTaIHIO JIOJI-
KeH OBITh IMOJTOTOBJIECH OOCIYXHBAIOIIUI MEPCOHAJ, MPU ITOM
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HEOOX0UMO 00paTUTh BHUMAaHUE HA TEXHUKY OE30IaCHOCTHU IPH
MOHTaKe, SKCIUTyaTallui U PEKOHCTPYKIIUH COOPY KECHHUSI.

[Tpn MOHTa)e WM TpU MPOBEIEHUH PEMOHTHBIX paboT 3a-
NOJTHEHUE BOJIOM Kamephl BO M30ekaHHE MOBPEXKACHUS (QUIBTPY-
IOIIMX DJIEMEHTOB CIIEIyeT IMPOU3BOJIUTH MEIUIEHHO, PEryIHpys
10J1auy MPUKPBITHEM 33]IBIKEK.

s obecrie4eHUs] HOPMAJIBHOW JKCIUTyaTallMd CETYaTBhIX
(GuIbTPOB HEOOXOIUMO:

— OTpPEeryJUpOBaTh MOCTYIUICHHE BOJBI Ha CeTyaThie (HUIiTb-
TPBI; pacXo]l BOJbI HA YCTAHOBKH JOJDKEH OBITh OJIMHAKOBBIM;

— CIIEZIUTH 32 paboTON MPOMBIBHOTO YCTPOMCTBA, TOOMUBAsCH
PaBHOMEPHOTO pactpeesieH s BOJIbI BI0JIb OapabaHa;

— TIOCTOSIHHO BECTH HAOJIOACHUS 32 CTEIEHBIO 3arps3HEHUS
CeTUaThIX DJIEMEHTOB, HE JIOMyCKas MpPEeBpalleHUs PacyeTHOTO Te-
penaja BOAbI B YCTaHOBKE;

— CIIEJIUTh 32 UCTIPABHOCTBHIO CETYATBHIX DJIEMEHTOB, yCTpa-
HATh TE€YH, HEIJIOTHOCTH KPEIUICHHS CeTYATBIX 3JIEMEHTOB U TPO-
pbIBbL. CeT4aTrhie AJIEMEHThI MOTYT BBIXOJUTH M3 CTPOS B PE3Yiib-
TaTe OOpacTaHusl BOJOPOCISIMH, MUKPOOPTaHM3MaMH, MEXaHHue-
CKOT'0 U3HOCA, KOPPO3UH, TIOBPEIKACHUS, UCTHPAHHUS,

— KOHTPOJIUPOBATh UCIPABHOCTH MPHUBO/IA U MOAIIHITHUKOB;

— BECTH €KeTHEBHBIN JKypHaJ paboTHI.

[Mepuogmunocts T1T1O u TP cetyaThix GUIBTPOB ycTaHAB-
JIMBAETCS] PyKOBOJICTBOM CTaHIIHH.

[Tpu mposenenuu I1I1O oOpamaeTcsi BHUIMaHHE Ha HAJIHIHC
OueHus ¥ MIyMOB B paboTe MPHUBOAA W MOJIIMIHUKOB U YCTpaHI-
IOTCSl TIPUYMHBI UX BO3HUKHOBEHHS; MPOBEPSETCS COCTOSHUE 3a-
3eMJICHUS JIEKTPOOOOPYAOBAHKS M M30JISIIIMU MTUTAIOMIETO KadeJs,
KPEIUICHUSI CETYAThIX JIEMEHTOB.

[Ipu BBIIOJTHEHUU PEMOHTHBIX Pa0OT M 3aMEHE OTIEIBbHBIX
DIIEMEHTOB CETYATHIX (PUIBTPOB HEOOXOAUMO MPUMEHSTH MATEPH-
anbl (Kpackd, JJaKu W T. I1.), pa3penieHHple MUHHCTEPCTBOM 37pa-
BOOXPAHEHUS JUIsl KOHTAKTa C TUTHEBOM BOIOU.

Ha cranumm HeoOX0AMMBI 3alIaCHBIE CETKH M3 pacueTa oJHa
pe3epBHas Ha JeCATh pabOUHX.
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B exenneBHbIH KypHan pabOThl 3alTUCHIBAIOTCS BCE IKCILTY-
aTalMOHHbIE TIOKA3aTeNU: BPEMS, PacXo] BOJbI, HEMOJAIKH, IPO-
BeneHubie [II1O u IIIIP. {ns yaoOGcTBa monb30BaHUS KypHAIOM
HEOOXOJMMO TMOJICYUTHIBATh CPEJHHE IOKa3aTean paboThl ycTa-
HOBKH 32 KaX1yl0 CMEHY, CyTKH, MECSI] U TOJ.

6.13. Cxopbie GuIbTPLI

Pexum n 3pdexTnBHOCTh paboThl GHUIBTPOB BO MHOTOM 3a-
BUCST OT Ka4ecTBa MPEIBAPUTEILHON OYHCTKU BOJBL, T. €. OUHUCTKU
BOJIbI HA COOPYXKCHHUSX MEPBOI CTYNECHH, U COBEPUICHCTBA UX dJIe-
MEHTOB (HaIpUMep, PacrpeeIMTeIbHBIX U COOPHBIX CUCTEM, Ma-
paMeTpoB (UIBTPYIOIIEr0 Marepuana, CKOpOCTH (DUIBTPOBaHUS,
COCTOSIHUS 3aTPY3KHU U T. I.).

[TonroroBka 3arpy3ku GUIBTPOB W CBS3aHHBIE C HEH PabOTHI
SBIISIFOTCSI HAanOoJiee OTBETCTBEHHBIMHU.

[Tpr mpaBWIIEHOW AKCIUTyaTallil CKOpble (GHIBTPHI obecrie-
YHBAIOT COJICP)KaHUE B3BEIICHHBIX BEIIECTB B BOJIaX MeHee | M/

Iporecc skcmtyatanun GuibTpanuu [7] MOXeT ObITh pas-
JICJICH Ha CIIAYIOIINE CTAUU: TIOATOTOBKA (PUIBTPOB K MYCKY H UX
MYCK B DKCIUTyaTaIlHI0; dKCIUTyaTalusi QUIbTPOB B MEPHO paboye-
ro peXnma; MPOMBIBKAa (QIIBTPYIOLIEH 3arpy3Kd IMOCje oIpene-
JICHHOTO TIPOMEXKYTKa pabOThI (PHIBTPOB.

[Tyck ¢uIBTPOB B AKCILTyaTalMIO TOCIIE CTPOUTEIHCTBA HITH
NPOM3BOJICTBA PEMOHTHBIX PA0OT OCYIIECTBIISETCS CIEAYIOMINM
o0pazoM: (GUIBTP MEAJICHHO 3aIONHICTCS CHHU3Y 4epe3 MPOMBIB-
HYIO CUCTEMY OTCTOCHHOM BOJIOH C LIEJbIO BRITECHEHHS BO3/yXa U3
MOPOBOTO TPOCTPAHCTBA (UIIBTPYIOIIETO CIOS M HCKIIIOYCHHUS
HapYIICHUS TOPU30HTAILHOCTH (pa3MbIBa) CYXOT0 CIIOS TIECKa MPH
nojaue Bozpl cBepxy. Korma ypoBeHs Bosbl B ¢miibTpe OyIeT BbI-
e noBepxHocTu necka Ha 200...300 MM, mMycKk BOJBI CHU3Y IIpe-
KpamaT 1 HAYWHAIOT 110/1aBaTh €€ CBEpPXy depe3 OOKOBOW KapMaH
JI0 TIOJTHOTO 3anonHeHus (unbrpa. [Ipu pacueTHOM ypoOBHE BOJIBI
¢unbTp octaBisioT B mokoe Ha 20...30 MuH, mociie 3TOro ero
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NpeBapUTEIHLHO MPOMBIBAIOT CO cOOpoM (uiIbTpaTa B KaHaIu3a-
uto. [1o okOHYaHUM OTMBIBKH 3arpy3ku QuiIbTp 00e33apa’KuBaIoT
XJOpHOM BoaoH, copepxkamed 20...30 Mr akTUBHOIO XJopa.
OuIbTp BKIIOYAIOT B paboTy mociie 24-4acoBOro KOHTaKTa M
OKOHYATEJIbHOW MPOMBIBKH €T0 YUCTON BOJION JIO TTOTYYECHUS OCTa-
TOYHOTO XJIOpa B TIPOMBIBHOM Boje He Ooiee 0,3...0,5 mr/m. [Tyck
GUIBTPOB B paboTy cleAyeT MPOW3BOAMUTH NMPH CKOPOCTH (PHITh-
Tpauuu 2...3 M/4 C MOCTENEHHbIM YBEIMYEHUEM 0 pacueTHOu (B
Te4YeHue He MeHee 15 MuH).

[Ipu 3arpy3ke ABYXCIOMHBIX (PMIBTPOB C BEPXHUM CIIOEM M3
AQHTPALMTOBOM KPOIIKH pabOThl OCYILECTBISIOTCS B JiBa JTara.
ChHavana ¢uiabTp 3arpy’kaercst TOJIBKO TPaBUEM U MECKOM M JKC-
IUTyaTUPyeTCs B TEUCHUE MecsIa ISl THAPABINYECKON Kiaccudpu-
Kanuu (BO BpeMs MPOMBIBOK) 3€pEH IecKa. 3a 3TO BpeMs C TIO-
BEPXHOCTH (PUIBTPA YAAJIAETCS MEJIKUU MecoK ((Pppakius MEeHbIIE
0,5...0,6 mm). Jlumpb mocne TOro Kak CHUTOBBIA aHAIN3 BEPXHETO
CJI0Sl TIECKa MOKAXKET MOYTH MOJHOE OTCYTCTBHE MEJIOYH, MPUCTY-
NalT K 3arpy3ke (uibTpa aHTPALUTOBOW Kpowkoil. [ljis 3Toro
¢bwibTp 3amuBaroT Bojoi Ha 0,4...0,5 M BbIIIIE TOBEPXHOCTH TIECKa,
II0CJIE 3TOr0 AHTPALMTOBYIO KPOIIKY 3aChIIAIOT PABHOMEPHO B BOAY
Y BBIJIEPKUBAIOT B Te4UeHUE 3...4 4 I BBIIEICHUS BO3yXa U3 IIOp
aHTpauuTa. 3aTeM OTMBIBAIOT 3arpy3Ky OT YTOJIbHOM IBLIH, MOCTE-
MEHHO yBEJIMYMBasi UHTEHCUBHOCTh MPOMBIBKH (IIepBbIe 2...3 MUH
MHTEHCHBHOCT JIOJDKHA OBITH He Gonee 7...8 1/(c-M”)). B nanbHeii-
meM (pUIBTPHI THIATEIHHO MPOMBIBAIOT C PACYETHON MHTEHCUBHO-
CTBIO IOJIa4M BOJBI. Takum 00pa3oM, ¢ TMOBEPXHOCTH MeCKa WIH
aHTpalMTa CHUMAIOT T'Psi3b M MeNKHe (paKkIuu, a 3aTeM, eCiH
HE00XO0IMMO, TIPOU3BOMAT JOTPY3KY.

[Ipumenenue GUIBTPOB C IBYXCIOWHOM 3arpy3Koi MO3BOJIS-
€T IPU MYTHOCTU HUCXOAHOM BoAbl 10 50 MI/n (Cc yueToMm B3BECH,
oOpa3yroleincs pu BBEICHUN PEareHTOB) OCBETIIATh BOIY, MUHYS
COOPYKEHHS IO €€ OTCTaMBAHMIO, T. €. MEPEXOAUTh Ha OJAHOCTY-
IIEHYaTyl0 CXEMy OCBeTIeHHMs BoJbl. KoarynnpoBanue npu 3Tom
NpeayCcMaTpUBAETCsl HETOCPeNCTBEHHO mepen ¢uibrpamu. Cwme-
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[IEHHE TPOMCXOAUT 3a CUET HAIPABJICHHOTO JBUXEHHS BOJABI B
TpyOOIIpoBOE.

Jng nmpenoTBpallleHus] CABUra MOJIJICPKUBAIOLIUX TPaBHiA-
HBIX CJIOEB MPUMEHSIOTCS IUTUTHI U3 0ECrecyaHoro MakpornopucTo-
ro OeToHa WIM TPUTPy3Ka BEPXHETO MO KUBAIOIIETO CIIOS
(2...4 mMm) obpatabIM (QmIbTpOM TOMIMHHON 20...25 cM U3 KpyII-
HOro (20...10 MMm) rpaBus. B mocieqHee BpeMs HAXOIAT MIPUMEHE-
HUE QUIBTPHI 6€3 MOAIEPKUBAIOIIUX CIIOEB.

OpdexTuBHOCT pabOTHl (PUIBTPOB 3aBUCUT OT COCTOSHHS
pacrpeeUTeNIbHbIX U COOPHBIX CHUCTEM, PABHOMEPHOTO pacIpe-
JICJICHUs] TTPOMBIBHOM BOJIBI MO IUIOIIAIU (PMIBTPOB, MapaMeTpoB
3arpy3Kd, HaJIW4MsA BO3JIyXa B BOJIE, CKOPOCTH (DHMIBTPOBaHUS,
CBOCBPEMCHHOW W KAa4YECTBEHHOW MPOMBIBKH (WIBTPYIOMEH 3a-
TPYy3KH, pacrlpesesieHnsl Haropa ee Mo BBICOTe (He JAOMyCKaTh Ba-
kyyma!). Ilpu BkItoueHHH (GUIBTPYIOIIMX COOPYKEHHM Ha Mpo-
MBIBKY HEOOXOJIMMO MOJHOCTBIO YIAISTh BO3JYyX W3 TPYOOINpPOBO-
JIOB, TIOJIAIOIIUX MPOMBIBHYIO Bo/ly. KauecTBO MpOMBIBKHM KOHTPO-
JUpYyeTcs MO BEIUYMHE MOTEeph HArmopa MPOMBIBHOM 3arpy3K IO
CPABHEHHIO C ITOTEPSIMHU, KOTOPHIE UMEIIM MECTO B YHCTOM 3arpy3Ke
(B HaYaJBHBIHN NEPHUOJT IKCILTYaTAIINH ).

B nensx skoHOMHH pacxoJa XJIOpa M OCBETIEHHON BOJBI
NPOMBIBKA (PUIBTPYIOIIEH 3arpy3Kd MOXKET MPOU3BOJUTHCS HE-
OUYMIICHHOH BOJIOH. DTO BO3MOKHO MPU MYTHOCTU UCXOHON BOJIbI
1o 8...10 mr/n u usernoctu 50...60°. I[Ipu npoMbIBKe BOAOH yKa-
3aHHOTO KauyecTBa (B 3UMHHUU MepHoi) B (GUIBTPYIOIICH 3arpy3ke
HE IPOMCXOJNUT POCTa OCTATOUYHBIX 3arps3HEHUN HU B BUJIE MUKPO-
OpPraHU3MOB, HU B BU/I€ MUHEpaIbHBIX pumecei. [lo 6akrepuoino-
TMYECKMM M OpPraHOJENTHYECKHM CBOMCTBaM BOJA, MPOLIEIIIAs
(GuIbTp, MPOMBIBAEMbI HEOUYHILEHHOW BOJOHM, HE OTIMYAETCS OT
BO/IbI, MMPOLIEAIIEH PUIBTpP, TPOMBITHII OUHUILIEHHON BOJIOM.

[Ipu nmpombIiBKe GUIBTPOB MOTOK MPOMBIBHON BOJIbI JOKEH
pacnpenensaTbcsi paBHOMepHO. HecoOmiogeHue STOro yciaoBHUsS
IPUBOAUT K CMEIICHUIO MOANEPKUBAIOIINX CIIOEB, YTO YXYZAIIAET
KadecTBO (punpTpara. HepaBHOMEPHOCTH pacmpenielieHust BOABI BO
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BpeMs TPOMBIBKH MOXET ObITh OTMEUEHAa HaIHM4ueM (HOHTAHUYUKOB
U CTPYH, BBIXOJSAIIUX U3 (DUIBTPYIOMIEH 3arpy3KU CO CKOPOCTHIO
0O0JIbILIEH, YeM 3TOT BBIXOJl MMEET MECTO Ha COCEAHMX ydacTKax.
Takast HepaBHOMEPHOCTb IIPUBOJUT K CMELICHUIO TPaBUMHBIX CJIO-
eB. He3naunrenpHOE CMEIIEHHE B HAYAJIBHBIA MOMEHT C KaXKIOH
MOCTIEAYIONIEH TPOMBIBKONM OyJIeT TpOTpecCHpoBaTh U B KOHIIE
KOHIIOB ITPHUBEIET K HAPYIICHUIO paboThl GHIIbTpA.

OTKJIOHEHHE TOBEPXHOCTH TPaBUs OT TOPU3OHTAJIBLHOM IMO-
BEPXHOCTH CUUTAETCS JOMYCTUMBIM, ECJIM OHO HE MPEBBIIIAET 5 CM.

BaxxHbiM ycinoBHeM MpaBUIBHOW JKCIUTyaTallMd TaKUX CKO-
PBIX (UIBTPOB SBISAETCS UCKIIOUYEHHE BO3MOMXHOCTH BO3HHKHOBE-
HUSI BakyymMa B (QHIBTPYIOLIEH Harpyske. JTO SBICHHE MOXKET
UMETh MECTO NP 3HAYUTEIBHOM 3arpsi3HEHUU BEPXHETO CIIOS
¢wIbTpaTa M CO3MaHWU HA €r0 MOBEPXHOCTH IIOTHOW TPSA3€BOI
IUICHKH, COIMPOTUBJICHHE KOTOpPOW OyJeT NpeBbIIIaTh IaBICHUE
CTaTHYECKOTO CcTOJI0a BOJBI HaJ (PUIBTPOM K KOHILY (PHIBTPOLIUK-
na. B 1o ke BpeMst BoJia, pacloioKeHHast HHXKEe 3TOTo Cliosi, OyaeT
MOCTYNAaTh B IPEHAXKHYIO cucTteMy GuiIbTpoB. B pesynbrare 3T0r0
Ha/l HawnboJiee 3arps3HEHHBIM CII0EM (WIBTPYIOMIETO MaTepuaia
NOSIBJIAETCS BaKyyMHas 30HA, 3allOJIHAEMas BO3AYXOM M IIPEIAT-
CTBYIOUIASI TOTOKY (PMIBTPYEMOI BOJBI.

[Hotepn Hamopa B ¢GuIbTpyrolIel 3arpy3ke pacTyT MpsMO-
JMHEHHO, HO B HEKOTOPBIX CIy4asX K KOHIY (DUIBTPOLMKIA OHU
MOTYT BO3pacTU CKauykooOpa3Ho. Takoe M3MEHEHHE pexuma Mpu-
pocTa Hamopa CHUXKAeT MPOU3BOIUTENBHOCTh (DUIBTPA 32 CUET 00-
paszoBaHus B QWIBTPYIOIIEH 3arpy3Ke BO3MYIIHBIX ITy3bIpeil. Bos-
JIyX U3 3arpy3KH BBITECHSIOT NPOMBIBKOW. Ilpu nBMXKEHHMH BOABI
CHHU3Y BBEPX BO3AYLIHBIE ITy3BIPH MPEHATCTBYIOT PAaBHOMEPHOMY
pacmpeieieHu0 BoJbl Mo Iwiomaad ¢uibtpa. OJHOBPEMEHHO
HauMHaeTcsi OypHOE BbIIETICHHUE €ro uepe3 3arpy3ky. Bee 1o, BMe-
CTE B3STOE, MPUBOJUT TaKXKe K CMEILIEHHIO cI0eB GpuibTpa. Bo u3-
Oe’kaHWe JAHHOTO SIBJICHUS (QUIBTP HAYMHAIOT HMPOMBIBATH IPH
MaJIBIX CKOPOCTSX JIBH)KEHHSI IPOMBIBHOW BOJBI, OCOOCHHO B
NEPBYIO MUHYTY IPOMBIBKH.
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Hanu4re BOpOHOK Ha MOBEPXHOCTH (UIBTPYIOIIErO Marte-
puana mocie MPOMBIBKM W BBIHOC (DMIIBTPYIOIIETO MaTepuaya B
GUIBTPAT MOTYT OBITH CJICICTBHEM HE TOJBKO CMEIICHHS TPaBHii-
HBIX CJIOEB, HO U TIOBPEKACHUS PACTIPEICITUTEIbHON CUCTEMBI.

[Tpr mpomMBIBKE HEOOXOAUMO CIIEIUTH, YTOOBI HE OBLIO TOJI-
coca BO3yXa HaCOCOM M3 MPOMBIBHOTO 0aka WM M3 APYTHX MECT.
[Tomamanne Bo3AyxXa C BOJAOM B PACHPEAECIHUTENBHYIO CUCTEMY
(GUIBTPOB MOXKET TAaKKE MPHUBECTH K CMEUICHUIO BEPXHUX CJIOEB
IpaBUs M IEPEMEIINBAHHIO €0 C MIECKOM.

[Ipu BBIOOpE pexUMa MPOBEACHUS MPOMBIBOK HEOOXOIMMO
YUUTBIBaTh, YTO 3HAYHMTENBHAS MPOJOJDKHTEIBHOCTh pPaboyero
IIUKJIa CIIOCOOCTBYET OOJIBbIIIEMY HAKOTUICHHIO 3arps3HCHHU B 3a-
Tpy3Ke 3a CYET €€ YIUIOTHEHHs M 3aKpeIUICHUs Ha 3epHax (PHiib-
TPYIOIIETO Marepuana. ITO OOCTOSATENBCTBO YXYAIIAeT KadecTBO
NPOMBIBOK, @ B HEKOTOPBIX CIy4asiX CHIDKACT (PIIBTPYIOLIYIO CIIO-
COOHOCTB 3arpy3KH ¥ HEOOXOJUMOCTh €€ MePerpy3Ku.

[TomHOTa IPOMBIBKH (DHIBTPOB 3aBUCUT OT MHTECHCUBHOCTHU
NPOMBIBKH, crioco0a MPOMBIBKH (BOASIHAsI, BOJOBO3YIIHAS), Bpe-
MEHH TPOMBIBKH U TEMIIEpaTypbl IPOMBIBHOM BOJBI. [Ipy moBbIrre-
HUH TeMrepatypbl Bobl cBbime 20 “C pacdyeTHbIe BETMYNHBI HHTCH-
CHBHOCTH ITPOMBIBKHY YBETHYMBAIOT Ha 8% 1t Kaxkapix 5 °C.

B mpormecce skcruTyaTanuu BO3MOXKHO TaK Ha3bIBaeMOE Iie-
pepoxaenue necka. OCHOBHBIMU MPUYMHAMH ITOTO SIBIISTIOTCS He-
JIOCTaTOYHAas UHTEHCHUBHOCTh M BpPEMSI MPOMBIBKA WM HEPABHO-
MEpPHOE pachpeeseHre MPOMBIBHOM BOBI 110 IO TN (UIbTpa.

CrencTBreM yKa3aHHOTO MEPEPOKICHHS IECKA MOTYT OBITh:

— U3MEHEHNE BHEUTHUX Pa3MEPOB OTAEIbHBIX MECUNHOK U UX
yIIeNbHOW Macchl (YMEHBIICHHE €€ IPU OPraHWYeCKOM IOKpPOBE
WIW YBEIHMYCHHE TIPU YUCTO MUHEPATHHOM);

— MOCTENEHHOE CKJICMBAHHME OT/ACIbHBIX MMECYMHOK B Tpsi3e-
BbIC IIAPUKH M KOMbs, BHAYaJle HAXOISIIUXCS HA TOBEPXHOCTH
bmbTpa, a 3aTeM, 1Mo Mepe yBEIWYCHUS MX 00beMa M Pa3MepoB,
OITyCKAOIIMXCS B TOJILY €0 U 00pa3yIouX B HEH Mo 9ac Bechma
KPYIHBIE CLIEMEHTHPOBAHHBIE I'PSA3EBbIE CKOTUICHHUS;
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— 00OBOJIaKMBaHHUE MECYMHOK OPraHUYECKOM CIIM3bI0, MPUBO-
JsiIee K YMEHBIICHUIO yIeIbHONW MacChl; 3TO MPUBOAMUT K BBIHOCY
necka u3 GuibTpa.

VYkazaHHbIE 00CTOATENHCTBA MPUBOJAAT HE TOJBKO K HEpPaB-
HOMEPHOMY PpaCHpEEICHUI0 MTPOMBIBHOW BOJBI, HO M HEPaBHO-
MEpHOMY IO TuTomaau ¢uiIbTpa GUIBTPOBAaHUIO BOABL. [Ipu sTOM
BO3MOKHA LIMPKYJISALHUSA BOJBI B CJIO€ BOJBI HAJ 3arpy3Koi, a 3TO
NPUBOJUT K HEPAaBHOMEPHOMY MOCTYIUICHUIO BOABI HA (pUIBTP ye-
pe3 xenoba. IloTok BoJbl, EepeMenasch M0 MOBEPXHOCTH 3arpys3-
KU, 3aXBaThIBAE€T PBIXJIbIC XJIOMbSI CKOATYJIUPOBAHHON B3BECH, IO-
CTyMarolmeld U3 OTCTOMHUKOB, OHH IMOCTETIEHHO YKPYIHSIOTCA M
MPEeBpaIIaOTCs TOXKE B MAPUKHU. Pa3mMepbl UX B 3TOM CiIydae MOTYT
nocturath 15 mm. Bo BpeMsi mpoMbIBKH GHIBTpa 3a CUeT rpaBUTa-
MM OHM OIYCKAIOTCS 10 MOJIEPKUBAIOIINX CJIOEB U 3a0MBAIOT T10-
pPBl B HHUX, @ 3TO CIIOCOOCTBYET HEPaBHOMEPHOMY paclpeesIeHUI0
NPOMBIBHOW BOJIBI IO IUIOINAAN (PUIIbTpa, CMEIIEHUIO NOAIeP KHBa-
FOIIMX CJIOEB U 3aKyNOPKE OTBEPCTUI IPEHAKHON CHCTEMBI.

B cxopsix ¢uibpTpax a1 pacrupeneneHusl IPOMBIBHOM BOJIBI
NPUMEHSAIOT JApPeHaXH OOJBIIOr0 COMPOTHUBIIECHUS (TpyOuaThie,
KOJIMAYKOBBIE, U3 MOPUCTHIX TUIMTOK M JIP.) U MAJOro CONpPOTHBIIE-
HUs (OETOHHBIE OPYCKHU CO HICNSMU U JIp.).

JpeHax Majioro CONpOTUBJICHHS YCTPauWBaIOT U3 kee300e-
TOHHBIX OaJIOK C€YeHHEM, JOCTATOUHBIM MO MPOYHOCTU JJIS MOJ-
JIEpKaHWs Ha HHUX TpaBUMHO-TIECHAHOW 3arpy3ku. PaccTtosHue
MeXIy OalkaMu TPUHUMAIOT paBHBIM 2...3 cM. [lom Oamxamu
npeIycMaTpUBaeTCsl yCTPOUCTBO moamona TiayouHou 0,5...0,6 m
JUISl TallleHUs], YCIIOKOEHHSI 1 PaBHOMEPHOT'O pacIpeesIeHUs] BOJbI
HaJ JpEHAXKEM.

OuIbTpHI BKIIIOYAIOTCS B paboTy co ckopocThio 30...40% ot
pacyeTHOM, 3aTeM IOCTENEHHO B TeueHue 15...20 MUH CKOpOCThb
YBEJIMYMBAIOT A0 3a1aHHOU. [lepexon Ha GopcUpOBaHHBIA PEKUM
paboThl TOXE JOJDKEH OCYIIECTBIATHCS IUIABHO B TEUYECHHE
5...10 MuH C peryiaupoBKON CKOPOCTH (HIBTPOBAHUS MPH MOMO-
MM 3a/BWKEK Ha MOABOASIIEM Ha (WIBTP M OTBOJAIIEM €€ OT
¢bmnbpTpa TpyOOIIpOBOIAX.
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VYmpasnenue pabotoil punbTpa AOKHO OBITH aBTOMATHU3U-
poBano. B nepByio ouepenpb, JOKHO OBITH aBTOMAaTH3MPOBAHO pPe-
TYJIUpPOBaHUE CKOPOCTU (UIBTPOBAHUSA U OOECHEUYEHO JUCTAHIIM-
OHHOE YIIpaBJICHHE NePEKITIOUEHHs (PUITBTPOB.

6.14. KoHTaKTHBIE OCBETJIUTEIN
U KOHTAaKTHbIE (PUIbTPbI

OugncTKa BOJBI C IOMOITBI0 KOHTAKTHEIX ocBeTiauTenei (KO)
U KOHTakTHBIX (punbTpoB (K®P) ocHOBaHA Ha MCIOJIB30BAHUU (-
(ekTa KOHTAKTHOM KOAryJIsIMd B CJIOE 3EPHUCTOM 3arpy3ku [7].
Eciu Ha ¢unbTp Boma mocTymaeT ¢ ONpeneNeHHbIM KOJIUYECTBOM
runpodoOHOH min ruapododruznpoBanHoi B3BecH (8...15 mr/m), To
B ATOM clly4ae Ipolecc o0pa3oBaHMs U 3aepKaHusl XJIOMbEB MPO-
WCXOJIUT HETIOCPEICTBEHHO B TOJNIIE QUIBTPYIOMEH 3arpy3ku. [lo-
MycTUMasi MyTHOCTh M IIBETHOCTh MCcXOaHOUW Bozwl At KO u KD
JIOJDKHBI COCTABIISITh COOTBETCTBEHHO HE Ooree 120 mr/m u 120°.

Oco0eHHOCTH TEXHOJOTHYECKOro Mpoliecca HajlaraloT orpe-
JeneHHbie oTinans U B skcruryaTtaiu KO u KO no cpaBHeHuto co
CKOPBIMHU (PHIIBTPaMH.

Koarymnsimus B ciioe 3epHHCTON 3arpy3KH MPOTEKAET MOJIHEe
¥ BO MHOTO pa3 ObICTpee, 4YeM TpH OOBIYHOW KOATYJISIMH B CBO-
601HOM 0oOBeMe. Jl03bl KoaryasiHTa OOBIYHO MEHbIE, TaK Kak JJIs
KOHTAKTHOW KOAryJslUd HEOOXOAMMO JIMIIb CHU3UTH arperaTHB-
HYIO YCTOMYMBOCTH B3BEIICHHBIX BEIIECTB, 0oOecreynBas UX Mpu-
JWIMaHue K MOBEPXHOCTH 3epeH. Ha mpomuecc KOHTaKTHOM Koaryiisi-
IIUM TI0YTH HE BIMAIOT TEMIIEPATYpa U €€ LIEJIOYHOCTD.

Ha BomoouncTHEIX cTaHmusax ¢ npuMmeHerneM KO HeoOxo-
MO TIepe1 MOCTYIUIEHHEM BOJBI Ha 3TH COOPYXCHHUs IpeBapu-
TeJIbHO YJAJIATh PACTBOPEHHBIE B BOJE T'a3bl U IJIABAIOUIYIO KPYII-
HYIO B3BECh, KOTOpasi MOXKET 3aCOPSATh OTBEPCTHS IPEHAKHOU CH-
cremsl. [Ipu conepxanuu B Boje HEe(YTENPOAYKTOB B IMYJIBIUPO-
BaHHOM COCTOSIHMM MX HEOOXOJIMMO TaKKe MpeBapUTEeIbHO yaa-
JSITH Yepe3 creuanbHble (PUIbTPHI.
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PactBOpbI pearentoB nepen nojgauei ux Ha KO ouniarorcs
OT KPYIHBIX TPUMECEH.

B KO-1 mpodunbsTpoBanHasi BoJia OTBOJUTCS uepe3 COOpHbIE
XKeynoba, pacroyioKEHHbIE HaJl TOBEPXHOCTHIO (PUIBTPYIOLIETO
CJIOSI TakK, 4TOOBI BEpPXHssI KpOMKa COOpHOTO Xeymoba Obuta Ha
1...1,1 M BbIlIIE TOBEPXHOCTH TIECKA.

B KO-3 mpeagycmarpuBaercsi HU3KMA OTBOJ KakK MPOMBIB-
HBIX, TaK U (UIBTPOBAHHBIX BOJ.

Bricota punbTpyromiero cnos necka B KO B 3aBUCUMOCTH OT
THIA PacIpeneTUTENbHON CUCTEMBI IPUHUMAeETCs B 2...2,5 M npu
SKBUBAJICHTHOM Juametrpe ero 1...1,3 MM u koddurnuente veon-
HOpomHOCTH 110 2,5. 3arpy3ka KO He momkHa conmepkats hpakiuuu
Menee 0,7 MM (B MTOCTPOEHHBIX paHee MUHUMAIbHBIA pa3Mep JI0-
myckancs 70 0,5 Mm).

KoHTakTHBIE OCBETIMTENN NPU MPOMBIBKE BOJION MPOEKTH-
pytorcsa 0e3 MoJAepKUBAIOIIHUX CJIOEB, & MPU MPOMBIBKE BOAOH U
BO3JyXOM — C HOJACPKHUBAIOIIMMU clIoAMU. [Ipu mpombIBKe Hc-
MOJIB3YETCsl OUMILEeHHas Boja. JlomyckaeTcss mpuMEHEHHE HEOYH-
IICHHON BOJIBI NPHU YCJIOBMSX, €CJIM MYTHOCTb €€ COCTABJIIET HE
6onee 10 mr/n, koma-unaekc — 1o 1000 ex/n. [IpenBapurensHO BO-
Jla JIOJDKHA TIPOUTH 00padoTKy Ha OapaOaHHBIX CETKax WA MUKPO-
ceTkax U oOe33apaxuBaHue. [Ipyu UCHONB30BAaHUH OYUIIIEHHON BO-
JIbl TIpeAyCMaTpUBAETCsl Pa3pbIB CTPYH Mepe] Mojaveil ee B eM-
KOCTh JUIsl XpaHEHHsI TPOMBIBHOU BoJbl. HemocpencTBenHas mnoja-
Yya BOJBI Ha MPOMBIBKY U3 TPYOOIIPOBOAOB M PE3EPBYapOB (PHIIb-
TPOBAHHOM BOJBI HE JTOITYCKAETCl.

B KO 6e3 nogaepxuBarommx CJIOEB JODKHA MPEeIyCMaTpH-
BaThCsl OesrpaBuiiHas TpyOuaTas pacrpenenuTeNnbHas CHCTeMa
(BTPC) ¢ mnpuBapeHHBIMH BJOJb AbIPYATHIX TPYyO OOKOBBIMHU
HITOPKaMH, MEXIY KOTOPBIMU Yepe3 OINpeAeSCHHbIE PacCTOSHUS
YCTaHABIUBAIOTCS MEPErOPOAKH, pa3Aelsiolue MoATpyOHOe Mpo-
CTPAHCTBO Ha stucHkm [7].

OtmuunTensHoii ocobennocTeio K@ [7] sBisercs Hammuue
JIBIPUATON paclpeleIUTEIbHON CHCTEMBI, PACIONIOKEHHON Hal
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MOBEPXHOCTHIO 3arpy3ku. Takoe pacrpeaeneHue BOJbI MO3BOJISET
n30eXaTh MpeIBapUTEIHLHOIO XJIOMbeOOpa30BaHusl B Ha3arpy304-
HOM oObeMe (UiIbTpa M CO3/1aTh YCIOBHs, HEOOXOIUMBIE I (-
(eKTUBHON KOAryJsiy MpUMeceil BOJbl U MPOAYKTOB TUIAPOIH3A
Ha MOBEPXHOCTH 3€pPEeH 3arpy3KH, YTO 3HAUYHUTEILHO yBEIHMYHBACT
s dhexTuBHOCTH GmIbTpoBaHus. Kak mpaBwino, B 3TUX (QUITpax
npumensiercs 2...4 QUIbTPYIOMHUX €05, pa3IMYHBIX MO TPaHyJIo-
METPUYECKOMY COCTaBY U Pa3HOU IJIOTHOCTH.

B mnacrosimiee BpeMs pEeKOMEHAYIOTCS K HCHOJIb30BaHHUIO
¢mwtbTper KO-1, KO-2, KO-3 u KO-5. Onn oTimgaroTes apyr oT
Jpyra KOHCTPYKTHBHBIMHU PEIIEHUSMU U YHUCIOM (PUIBTPYIOLINX
cioeB. Hambompmmii Texnomorndeckuii 3pdexT mocturaercs Ha
¢mnpTpe KD-5 ¢ TpexcrnoifHo# 3arpy3koil Kepam3uTa ¢ KpYITHO-
CThIO 3epeH 3...5 mM, arnonuputa — 2...3 u necka — 0,5...1,0 mm.
TommuHa kaxzaoro cios coctasisieT 500 MM.

Hpenax B ¢punbtpe KD-5 BhInonHsIETCS U3 KUCIOTOYHIOPHO-
ro apMHUPOBAHHOTO MOpUCTOro 6eToHa. [IpoMbIBKa OCYIIECTBISIET-
cs pu nnopave 90...95% Bozsl B moaoH, a 5...10% — B pacnpene-
JUTENBHYI0 CUCTEMY ISl IPEIOTBPALLCHHS €€ 3aCOPEHUs 3epHAMU
3arpy3Kku U 0ojee MHTEHCHBHOM OTMBIBKM BEpXHEro Hambosee 3a-
TPA3HEHHOTO CJIOSI.

K nHenoctatkam cxeMbl OCBETJIEHUS U 00ECIIBEUHBAHUS BOJIbI
¢ npumenenneM KO cremyer oTHECTH: MOCTOSIHHYIO Yrpo3y 3a-
TPA3HEHUS PACIIPEICTUTENLHON CUCTEMBI, YTO Cpa3y >K€ BhI3bIBAET
HapyIICeHHE HOPMAJIBHOTO pPeKUMa paboOThl COOPYKEHHH. DTO 00-
CTOATENLCTBO TpeOyeT MOCTOSHHO M HalEXKHO padoTaromei rpy-
0ol mpeaBapUTEIbHOW OYMCTKU BOJbI. Ha 3THX coOpyKeHusx uc-
KJIFOYaeTCsl BO3MOXKHOCTh (DOPCHPOBAHUS MPOM3BOJUTEIHHOCTH
CTaHIIMU, TaK KaK yYBEJIUYEHHUE CKOPOCTH MOKET MPUBECTH K B3BE-
MIABAHUIO (PHITBTPYIOIIETO CIIOS.

B K® 51u sBnenus uckmouensl. Ho ux paborta ¢ mOBbIIIECH-
HBIMU MapaMeTpaMHu BO3MOXKHA TOJIBKO MPH HAJUYUU HECKOJIBKHX
CJIOEB C Pa3NUYHBIMU MacCOBbIMU TUIOTHOCTSIMU. KO 1 K® moryt
OBIThH BBITOJIHEHBI B O€3HAIOPHOM U HATIOPHOM BUJIE.
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6.15. Menennbie GuiIbTpbI

Mennenubie GUIBTPHI [7] IPUMEHSIOTCS, KaK TPAaBUIIO, JUTS
OCBETJICHUS] HEKOAryJIupOBaHHOW BOJABI C COAEPKAHUEM B3BEILICH-
HBIX BemecTB MeHee 50 mr/in. OOBIYHO MeUIeHHBIE (QUIBTPBI pe-
KOMEH/yeTCsI IPUMEHSTh Ha CTAHIMAX MOl IMpPOM3BOJUTEIHHO-
ctu (10 1500 M*/cyt). Ho mpu MCMONB30BAaHHM MEXaHHYECKOH M
TUIPaBIMYECKON pereHepanuy necka MeajeHHbe GUIBTPHl MOTYT
NPUMEHATHCS JUIs J1I000M MPOU3BOAUTEIHLHOCTH M MYTHOCTHU HC-
X0HOH BoabI A0 1500 Mr/m u mBeTHOCTH, HE TpeBbImaromei 50°.
Bricora gunbTpytomiero cios B ¢puibTpax coctaBiser oT 750 1o
1000 mMm.

QOuUIBTPHl CHIDKAIOT COJAEP)KAHHE B3BEIICHHBIX BEIIECTB C
10...50 mo 0,2...1,0 mr/n. Ilpu ocBeTieHHH BOI, copepkKamux 00-
nee 50 Mmr/im B3BecH, peKOMEHIYETCS 10 MOAAaYu BOJbI HA MEJJICH-
HbIe (DUIBTPBI OCBETIIATH €€ HA MPeIBAPUTENbHBIX (PUIbTPaXx.

OubTpaT MEUIEHHBIX (UIBTPOB XO3SHCTBEHHO-IHTHEBBIX
BOJIONIPOBOIOB HEOOXOAMMO MOABEPraTh 00€33apakuBaHUIO.

B ¢umbTpax miomaasio g0 10...15 M* apeHax B OCHOBAHHH
¢unpTpa MOXKHO He ycTpanBaTh. OCBETIICHHAs BoJa COOMpaeTcs B
JIOTOK, BBITIOJIHEHHBIN B JIHUIIE (HIBTPAa W HEPEKPHITHI OETOH-
HBIMU WJIH JPYTUMU IUTUTaMH. 3arpy3Ka yKJIaJbIBaeTCs HEMoCpe/-
CTBEHHO Ha AHO ¢uibTpa. JHy QuiabTpa npuaaercs yKJIOH B CTO-
pony norka He MeHee 0,01. B dunmbrpax Oombimei mromaau
ycTpauBaeTcsl ApeHa)X M3 IbIpYaThiX TPYO, KUpHUyed uin OeTOH-
HBIX TUTUTOK, YJIOXKEHHBIX C Tpo3opamu. llepcriekTuBHBI Oe3rpa-
BUITHbIE KOHCTPYKIMH JIpEeHA)Xel W3 MOPUCTOro OETOHA W APYrux
MoT0OHBIX MaTEPUATIOB.

Cpok paboThl MeIJICHHBIX (PUIBTPOB COCTABIISET OKOJO Me-
cslla, a B HEKOTOPBIX ciiydasx u Oojee. BenmeactBue Takoil mpo-
JTOJDKUTEITBHOCTH PabOThl MEXKIy OYMCTKAMH OCHOBHAs TOJIIIA
HecKka He HapyIIaeTcs U B HEH MPOHCXOIAT OMOJIOTHYECKHE IpO-
IIECChI, CIIOCOOCTBYIOIIME HE TOJBKO OCBETIIEHHIO BOJBI, HO HU
YMEHBIICHUIO COAEP)KaHUSI MHKPOOPTaHU3MOB, B TOM YHCJIE U Ta-
ToreHHbIX. Kpome Toro, npu MeyieHHOM (DMIIBTPOBAaHHUU B PE3YJib-
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TaTe MaJIbIX CKOPOCTEH Ha MOBEPXHOCTH MECUaHOM 3arpy3Ku (uiib-
Tpa oOpa3yeTcs IJIeHKa W3 B3BEUICHHBIX B BOJAE YaCTHI, CO3/al0-
miasi ycJioBUsL Ul TJIYOOKOro OcCBeTJieHHs Bojabl. Hamuuue Ha
¢unbTpe OOJIBLIOrO KOJIMYECTBA OPraHMYECKHX BEIIECTB CHOCO0-
CTBYET Pa3BUTHI0O MUKPOOPIaHM3MOB, YHUYTOXKAIOIINX BHOCHMBIE
BojIoN Oakrepuu. [lpm HOpmanmpHOW paboTe (GWIBTPOB, T.C. MPHU
pabote mocie obpa3zoBaHUs (PUIBTPYIONICH IJICHKH, TOCTHTACTCS
IIOJIHOE€ OCBETJICHHE BOJBI, IOHIDKEHHE LBETHOCTH Ha 15...30%,
CHIKeHUe urciia oakrepuit Ha 95...99%, B TOM 4HUCIIe W KUIICUHOMN
NaJOYKH, YCTpaHEHHE aMMHUaKa, a30THOM KHUCIIOTHI M KHCIOpOJa.
MeTton MeasieHHOro (PUIBTPOBaHUS HEe TpeOyeT MpUMEHEHUs pea-
TeHTOB M OOCITy)KUBaHHS €TO BHICOKOKBATH(DUITMPOBAHHBIM TI€PCO-
HajoM. CTOMMOCTh OYHCTKH BOJIBI B 3...5 pa3 MeHbIIIE 10 CpaBHE-
HHIO C PEareHTHBIM METOJIOM Ha CKOPBIX (HIIBTPax.

K HemoctaTkaM MeasieHHBIX (UIBTPOB OTHOCSTCS BBICOKAs
CTpOUTEJNIbHAsl CTOMMOCTb, HEMPUTOAHOCTh JJIsi 00pabOTKH BBICO-
KOI[BETHBIX BOJl, TPYJOEMKOCTh OYUCTKH (UIBTPYIOLIEH MOBEpX-
HOCTHU Tiecka M OoJjbllas IUIOIaab, HeoOXoaumas JUIsl UX pa3Mme-
LICHHUS.

[To cmocoOy pereHeparyu 3arpy3ku GUIBTPBI MOTYT OBITH
pa3leNeHbl Ha J1BE TPYIIIBL: ) ¢ PyYHBIM WM MEXaHUYECKUM Che-
MOM BepxHero cios necka tommuHo 100...150 MM U OTMBIBKOM
€ro BHE TpenenoB ¢GuiIbTpa Ha CIEUUATbHBIX YCTPOMCTBAX;
0) C OTMBIBKOH 3arps3HEHHOTO CJIOS HETMOCPEJICTBEHHO B (PHIBTPE C
MEXaHUYECKUM PBIXJIEHUEM CJI0Sl U TUAPOYIAJICHUEM 3arpsI3HEHHIH.

Pacxom Boibl HA OJTUH CMBIB 3arpsi3HEHHH C 1 M’ TIOBEPXHO-
CTH 3arpy3kd (puiabTpa mpUHHMAETCS PaBHBIM 9 JI/C MpH MPOJOI-
KHUTEIBHOCTH CMbIBA 3arps3HEeHU Ha Kaxkaple 10 M 1uHB QHITh-
Tpa 3 MUH.

Croif BOJbI HaJl IOBEPXHOCTHIO 3arpy3Ku BO BpeMsi pabOThI
¢unbTpa npuHUMaetca paBHbIM 1,5 M. [lpu HanuuumM nepexpbITUS
Ha/l QUIBTPAMHU PACCTOSHUE OT TMOBEPXHOCTH 3arpy3KH 0 Tepe-
KPBITHUSI IOJDKHO OBITH JOCTATOYHBIM JUIsi OOECTIeUeHUsI pereHepa-
LIUM, & TAKXKE CMEHBI U OTMBIBKH 3arpy3KH.
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Kaxapiii GuibTp A0mKeH 000pyAoBaThCs MOAAIOIIEH TPY-
00l C MOIUIAaBKOBBIM KJIallaHOM, TPYOOIPOBOAAMH JUIS OTBOJA
¢ubTpaTa ¢ peryiasTopaMu CKOpOCTH (PUIBTPOBAHMS, AJII OTBOAA
MPOMBIBHBIX BOJI U JUIs ontopoxkHeHus: punbTpa. Kpome Toro, kax-
I (GUIBTP OCHAIIAETCS YCTPOMCTBAMHU JJISI M3MEPEHHS IMOTEph
HAaropa B 3arpy3Ke.

6.16. bopb0a ¢ moTepsiMu BO/JIbI HA COOPYKEHHUSIX

HemnpousBoacTBeHHbIE MOTEPU BOABI B Npeaesax CTaHIUM
BOJIONOJITOTOBKM MMEIOT MECTO 3a CUET CICAYIOIIMX OOCTOSTEINb-
ctB [7]:

— pacxojia BOJbl Ha COOCTBEHHBIE HYXIbI CTaHLIUU — IPO-
MBIBKY (PUIIBTPYIOIINX YCTPOUCTB;

— pacxoja BOJBI MPH YyAAJEHUM OCaJKa M3 OTCTOWHBIX CO-
OpYKEHU;

— YTE€UYKU BOJBl B HEIJIOTHOCTSX (PIAHIEBBIX COEIUHEHHIA,
MIPYU HEMOJTHOM 3aKPBITHH 3aJIBUXKEK U T. II.

Ha3Bannble moTepu BOABI 3aBUCAT OT MPUHATOM CXEMBbI
OUYHMCTKHU BOJIbI U MOTYT COCTABIISATh 3HAUUTEIBHYIO BEJTUUUHY.

Kax mpaBmiio, pacxo IpOMBIBHBIX BOJ Ha (DUIBTPYIOIIHUX
YCTPOMCTBAX M PACXOJbl HA MPOAYBKY OTCTOMHBIX COOPY>KEHUH
omnpeAeNsoTcs pacueraMu. [Ipu OpHUEHTHPOBAHHBIX pacyeTax
CPEHECYTOUYHBIM 3a TOJA PAacXoJ BOJbl Ha COOCTBEHHBIC HYXJIbI
IpU MOBTOPHOM HCIIOJIb30BAHUM TPOMBIBHBIX BOJ MOXET OBbITh
NOPUHAT paBHBIM 3...4% KoiM4ecTBa BOJbI, MOJaBaeMON MOTpeOu-
TeNsM, a 63 MOBTOpHOTro Kcnoib3oBanus — 10...20%.

Kpome camux no ceGe noteps BoJbl HEOIArONMPUSATHBIE BIIU-
SITHUS OKa3bIBaeT cOpOC ATUX BOJ B BojoeMbl. [lonoxeHue ycyryo-
JSIETCSL TEM, YTO 3THU BOJABI COPAChIBAIOTCS HE PAaBHOMEPHO, a 3al-
namu (mpombiBka ¢uibTpoB u KO, mpoayBka OTCTOWHUKOB U
OCBETJIUTENIEH CO B3BEUICHHBIM OCaJKOM, OMOPOKHEHHE OaKOB —
XPaHWIMIL U pAaCTBOPHBIX OAKOB).
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B cBs3U C BBINIEU3NOKEHHBIM, B HACTOSIIEE BPEMsI CHIDKE-
HUE MOTEePh BOJbI HA CTAHIMAX BOJOIMOATOTOBKUA UMEET HE TOJIBKO
HKOHOMUYECKOE, HO U IKOJOTHYECKOE 3HAaUCHHE.

[ToBTOpHOE HCHONB30BAaHUE PACXOJOB BOJBI, WAYIIMX Ha
COOCTBEHHBIE HYXJbI, U, B MIEPBYIO0 OYEpPE/lb, TPOMBIBHBIX BOJ OT
GUIBTPYIOMNX YCTPOMCTB, COCTABISIONINX OOJBITYIO YacTh TIO-
TEPb BObI, B HACTOSINEE BPEMs peau3yeTcsi ABYMsI TEXHOJIOTHYe-
CKHMH CXEMaMH.

[Ipu HaMM4YMM Ha CTAaHIUHU BOJOMOJTOTOBKU TOJIBKO (DHIIb-
TPYIOLIUX YCTPOHCTB (OJHOCTYNEHYAThIE CXEMbl IIPU OCBETICHUU
u o0e3KeJIe3uBaHUKM BOJIbI) NMPOMBIBHAS BOJAA MPEABAPUTEIHHO
JIOJDKHA OTCTaMBAThCS W JIMIIL IOCTE ATOTO IOJABATHCS PaBHO-
MEpPHO TI0 YacaM CYTOK B TPYOOHpPOBOJ TEpea CMECHTEIEM WIH
HETIOCPEJCTBEHHO B CMECHTEIb, WIH Jake HerocpeacTBeHHo B KO
nnu KO,

[To BTOpOIi cXeMe Ha CTAaHLUAX OCBETICHHS M YMSTUEHHUS C
JIBYXCTYIIEHYAaTOW MOJATOTOBKON BOJIBI TMPOMBIBHBIC BOJBI TaKKE
PaBHOMEPHO MEpPEeKayMBAIOTCS B TPYOONPOBOJBI IEpe]] CMECUTE-
JSIMM WJIA B CMECHUTEJHN TIOCJIe OTCTAMBAHUS MM 0€3 HeTO — B 3aBH-
CUMOCTH OT KadecTBa BOJbl. Ecim MpoOM3BOOUTCS OTCTaMBaHHE
NPOMBIBHBIX BOJ, TO OCBETJICHHBIE BOJBI MOTYT INEPEKauyUBaTHCS
HENOCPEICTBEHHO B (DUIIBTPHI.

[IpoaomKUTETPHOCTh OTCTaMBAaHUSI TMPOMBIBHBIX BOJ IS
CTaHILIMI OCBETJIICHUS BOJIBI, @ TAK)KE MPOMBIBHBIX BOJ OT PEarcHT-
HOTO 00€3KeNe3uBaHus JI0JDKHA COCTABIIATh HE MEHee 2 4, a Mpo-
MBIBHBIX BOJ| JUISI CTAHIMI Oe3peareHTHOro 00e3Kene3uBaHus BO-
Il — 4 4.

[Tpu mpumeHernn mosmakpritamuaa go3ou 0,08...0,16 mr/n
NPOAOKUTEIBHOCTh OTCTAMBAHUS MPH OCBETIIEHUH BOJBI MOXKET
OBITH CHIDKEHA /10 1 4.

[Ipu onpenenenuu o6beMa 30HBI HAKOIUICHUSI OCAJKOB B OT-
CTOMHHUKAxX BJIAXKHOCTb OCaJKa MpUHUMAeTcs paBHOM 99% ns
CTaHLMI OCBETJICHHS M peareHTHoro obe3xene3uBaHus u 96,5%
JUTSL CTAHITNH Oe3peareHTHOro 00e3KeIe3nBaHusl.
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OO61mas npoJoIKUTEILHOCTh HAKOIUIEHHUS OCajKa IMpU MHO-
TOKPAaTHOM MEPUOJANYECKOM HAKOIUIEHUU OTCTOMHHKOB MPHUHHUMA-
€Tcsl HE MEeHee 8 4.

Jis pe3koro CHIDKEHHUS pacxoja BOJbl Ha COOCTBEHHbIE
HYXKJIbI UCTIOJIb3YIOT BOAOBO3AYIIHYIO IPOMBIBKY (PUIBTPOB U T10-
BTOPHOE HCIOJB30BaHHE IPOMBIBHOW BOJBI  (HIBTPYIOUIUX
ycTpoucTB. [Ipn BOOOBO3AYIIHON MPOMBIBKE PEXKHM yAAICHUS
npuMeceidl M3 3arpy3Kd OCYILECTBISIETCS CIEIYIOIUM 00pazoMm:
BHauaJIe MOJAeTCs BO3LYX C MHTEHCHBHOCTBIO 15...20 n/(c-M”) B
TeyeHue 1...2 MUH, 3aTeM MPOU3BOIUTCS COBMECTHAsl BOAOBO3-
JIylIHash TPOMBIBKA C HHTEHCHBHOCTBIO TOJA4YM  BO3JyXa
15...20 1/(c'M?) u Bogsl 3...4 n/(c:M?) B Tedenne 4...5 MuH, a 3a-
BEPIIAONIEN ONEpanuend ABISETCA MoJada OJHOW BOJBI C WHTECH-
CHBHOCTBIO 6...8 1/(c'M”) B Teuenne 4...5 MuUH. B KOHKPETHBIX
YCIOBUSIX TPH COOTBETCTBYIOIIEM OOOCHOBAHMM PEXHUMBI IPO-
MBIBKH MOTYT ObITh U3MEHEHBI.

BonoBozayiiHas mpombIBKa MO3BOJSET YMEHBIIUTh PACXO]T
MIPOMBIBHOM BOABI B 2,5...4 paza.

ITpu ocBeTIIeHNN IPOMBIBHOM BOJIBI B aKKYMYJIUPYIOIIUX pe-
3epByapax ¢ MOCIEAYIONIeH Mmogaueii ee Ha CMECUTEN WU (HITb-
TPbI HEOOXOAUMO TPEayCMaTPUBATh BO3MOXKHOCTD HOAAYH IUIaMa
U3 aKKyMYJIHPYIOIUX €MKOCTEH KaK B OTBOJHOM KOJIJIEKTOP, TaK U
B CMECHUTENb U B OCBETIUTENH JUIsl UX 3apAIKU MOCJE MPOTYBKH
[UIAMOYIUIOTHUTENS. XOTS MOCJe OTCTauBaHUSI IPOMBIBHOM BOJIbI
HOJIy4aeTcst 0KoJo 5...6% ocazaka, mpu noadoope HacocoB HEOOXO-
JUMO YYWTBHIBaTh BO3MOXKHOCTH II€PEKaukd IIaMa B 0oOBeMe
15...20% ot oObema NMPOMBIBHOM BOJABI, TaK KaK IMPH OTKAaykKe
OCBETJICHHOH BOJABI B pE3e€pBYape-aKKyMYJISTOPE IPOUCXOIUT
B3MYYHMBAHHME OCajJKa. DTO CBSA3aHO C TE€M, YTO OOpa3yroLIuiics
0CaJIOK BEChbMa JIETOK U TOJBUKEH.

Urto kacaeTcs yTedeKk BOJbl B HEIJIOTHOCTSIX COEAMHEHUH Ha
TpyOONIpOBOAax, B 3aJBIKKAX U T. J., TO 3TO B OOJBIICH CTETIEHH
3aBHCUT OT COCTOSIHUSI apMaTyphl, TPYOOIIPOBOOB | T. I. U KyJIb-
TYpBI 00CITy)KUBAHUSI.
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6.17. MeToabl 00e33apakuBaHUsI BOJAbI

XnopupoBanue Boabl. [lomaua HaceneHUIO KayeCTBEHHOM
MTUTHEBOW BOJIBI (HAIE)KHOM BOJIBI C CAHUTAPHON TOYKM 3pCHHUs) Ha
3aBeplIaroieM dTane ee o0paboTKM 00ecnedrnBaeTCsl MPOLECCOM
00e33apaKuBaHus.

O0e33apakuBaHue BOJBI OCYIIECTBISIETCS PEAareHTHBIMHU
croco0amu (XJI0p, 030H, IEPEKUCHh BOIOPO/IA, IEPMaHTaHAT KaJns
U 1ip.) U Oe3peareHTHBIMHU (YJIbTpaduOIETOBBIE JTyYH, YIBTPA3BYK,
PaZn0aKTUBHOE U3ITy4EHHUE U JIp.).

B nHacrosimiee BpeMst OCHOBHBIM J€3MH(DUIIUPYIOIIUM Cpel-
CTBOM Ha BOJIONIPOBOJHBIX CTAHIUIX SBIsieTCS XJop. Ha BTOpoM
MeCTe 1O IIUPOTEe NMPUMEHEHHUS M MEPCHEKTHBHOCTH HAXOIUTCS
030H. M3 Ge3peareHTHRIX CIIOCOO0B, 0COOEHHO B MaJbIX CTaHIIUSAX,
HAIIUTO TPUMEHEHHE yIbTPadHOIETOBOE H3ITyUCHHE.

s oGe33apakuBaHMs BOJBI NMPUMEHSETCS XJIOP M B BHE
COEJIMHEHUH TUOKCUJ XJIOpa, XJIOPAaMHHBI, XJIOpHAs W3BECTh, T'H-
HOXJIOPUTHI | JP.

[IIupokoe mMpUMEHEHHE XJIOPUPOBAHHS sl 00e33apakuBa-
HUSL BOABI OOBSCHSETCS CIEAYIOUIMMU TPUYUHAMHU: BBICOKAS
HAJIC)KHOCTh OKUCIISIONIECTO JEHCTBUS U BO3MOXHOCTD €r0 MPOoJIJie-
HUS Ha 000 MPOMEXKYTOK BpeMeHH (3PPEKT «ImOCIenCTBH);
BO3MOXHOCTh MPOCTOTO OIEPATHBHOTO KOHTPOJS 33 MPOIECCOM
00e33apaKuBaHUS ITyTeM XUMUYECKOTO OIPEJIENICHHSI OCTATOYHOTO
XJIOpa; TPOCTOTa KOHCTPYKTHUBHOTO OGOPMIICHHS ammapaTypsl;
BO3MOXHOCTh IICHTPAJIM30BaHHOTO IOJyYeHHs peareHTa B TOTO-
BOM BUJIC.

CoBepIIICeHCTBOBaHUE TpOIIEcca XJIOPUPOBAHUS TPOUCXOIUT
70 HacTosmero BpeMeHu. OHO MPOBOIUTCA B HANpPaBICHHUSX CO-
31aHus 0oJiee TEXHOJOTMYECKHX CXEM M YCTPOWCTB, CIIOCOOCTBY-
I0IIMX 00Jiee MHTEHCUBHOMY MCIIOJIb30BAaHUIO 00€33apayKUBAIOIINX
CBOWCTB XJIOpa ¥ TEM CaMbIM 00Jie€ 5KOHOMHOMY €T0 HCIIOJIb30Ba-
HUIO. Y CTaHOBIICHO, HAIIPUMED, YTO MPU MPABUILHOW OpTaHU3aIUU
cMmeteHus (OBICTPOM paclpe/eNieHHd peareHra BO BceM 00beMe
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BOJIbI) pearcHTa ¢ BOJOH 00e33apaKMBaHUE MPOMCXOAWT TOUYTH
MTHOBEHHO, TPM 3TOM J03a XJIOpa MOXET ObITh CHW)XEHa Ha
50...70%.

B cymecTByonmx TpaaMIMOHHBIX CXEMax XJIOp BBOJIUTCS
HETIOCPE/ICTBEHHO B KOHTAKTHBIC pe3epBYaphl, B KOTOPHIX OOBITHO
HAOJIOTAeTCSI «PACCIIOCHHUE» TEUEHUS, YTO TPUBOJIUT K TOPMOXKE-
HUIO TIporiecca o0e33apaxuBaHus. XJIOPHUPOBAHUE MTUTHEBOU BOJIBI
P CYTOYHOM pacxojie 10 50 Kr, Kak mpaBHII0, pa3perraeTcs mpo-
W3BOJIUTH TOJIbKO ®3 OamioHoB. [lpu pacxome Boawl OoJibIe
50 Kr/cyT MOTYT HCIOJb30BaThCS KaK OajIOHBI, TaK W OOYKH-
KOHTEHHEPHI 3aBOJICKOTO U3TOTOBIEHUS] BMeCTUMOCTHIO 1000 1.

Co6opHblii TPyOOTTPOBOJT OT OANIIOHOB WM OOYEK TOJIKITIOYa-
eTCs K BaKyyMHBIM XJIOpaTOpaM TMOCJEAO0BATEILHO Yepe3 3MEEBHU-
KOBBIH HCTIApUTEINh U OAIIOH-TPSA3EBUK BMECTUMOCTHIO 50...70 11 ¢
cudonHO# TpyOKOH. Ha cOopHOM KOJITEKTOpe Mexmy OautoHaMu
(mm 00YKOI) HA Becax W MCIIAPUTENIEM YCTaHABIUBACTCS CITUPAIh
JUTSE CBOOOTHOM paboTHl BecoB. [IpHHIMIIMANBHBIE CXEMBI Xapak-
TEPHBIX YCTAaHOBOK 0€3 MCIapuTeNiel U ¢ UCTIAPUTEISIMH TIOKa3aHbI
Ha puc. 7. McnmapeHue >KUIKOTO XJIOpa JOJKHO MPOU3BOJAUTHCS
TOJIBKO B 3MEEBUKOBBIX HCIAPUTENSAX, KOTOPHIE MPEJCTABISAIOT CO-
00i1 BepTUKAJIbHBIE IIMIMHIPUICCKIE annapaThl ¢ pa3MeIleHHBIMU
BHYTPH 3MEEBHKaMU, TI0O KOTOPBIM MTPOXOINUT XKUIAKUN XJIOP.

YcraHoBKa Ha XJIOPOIMPOBOJIaX TPyOUATHIX HCTIApUTEIICH WK
JIPYyTUX eMKOocTed 3ampeniaerca. [lepen mogadyei xjiopa B UCIAapH-
TeJH HEOOXOAMMO: TTPOBEPUTH MOJITOTOBKY UCTIAPUTENCH IS TIPH-
€MKH JKUKOTO XJIOpa; yOeIUThCS, YTO XJIOPATOPIIUKU U BCe pado-
TaIOIIUE B XJIOPATOPHOU TIPEIYNPEKICHBI O Hadaje MmoJgadn XJIopa;
XJIOPHBIN BEHTWJIb HA JIMHWW TIOJJA4M XJIOpA B MCIIAPUTENh OTKPBI-
BaTh MEJICHHO, CO3/laBasi JIaBIICHWE B XJIOPOMPOBOJE HE BBIIIEC
0,4 MIIa; nonorpeB 3MeeBUKa TPOU3BOUTH TOIBKO BOJOUN TemIie-
patypoit He 6onee 40...50 °C. Ha 3KeKTOpbI XJIOpaTOPOB JIOJKHA
OecniepeOOHHO TMMOAAaBaThCA BOJAA TIOJ JIABJICHHEM HE MEHEe
0,4...0,5, Ho He Oomee 0,7 MIla. Ha cimyuaii mpekpaiieHus moaqu
BOJIBI HEOOXOTMMO TIPEyCMOTPETh BTOPHYHOE TIUTAHUE WJIH yCTa-
HOBKY IOJKa4YHMBaroIIero Hacoca. OTOop BOMBI ISl APYTUX TIeNei
13 JIMHAW 3’KEKTOPOB 3aIlpeIaeTcsl.
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Puc. 7. [IpuHIMmmaIbHbBIE CXeMBI 000PYIOBaHHUS XJIOPATOPHBIX YCTAHOBOK:
a — 0e3 ucmapuress; 6 — ¢ UCIlapuTeIeMm;
1 — 6amioH i OOYKU Ha Becax;
2 — IPOMEXKYTOUYHBIH OAJIJIOH (TPSA3EBUK); 3 — BAKYYMHBIN XJIOPATOP;
4 — 3)KEKTOP; 5 — MAHOMETPHI Ha BOJOMPOBOTHOMN JTNHHH;
6 — UCnapuTeIh 3MEEBUKOBBIN; X. 2. — TPYOOIPOBOJ C XJIOPOM ra3oM;
Jic. X. — TPyOOIIPOBOJI C KUAKUM XJIOPOM; M. 6. — TPyOOTIPOBOJI C BOJIOH;
X. 8. — TpyOOIIPOBO/ C XJIOPHOH BOJIOM

Bce nuanm XmopaTopHoOi YCTAaHOBKH NPHU UX 3aMEHE JTOJIKHBI
BBITOJIHATBHCST M3 XJOPOCTOMKUX MaTepuanoB. [l cyxoro xiop-
ra3a CTOMKMMHU MaTepHajaMU SIBJISIIOTCS HEPIKaBEIOIIUE, JIETUPO-
BaHHbIe, yriepoauctbie (C12, C13) U XJOPUCTBIE CTalH, AIOMU-
HUCBBIE CIUIABbI, BHHUIUIACT, YOOHHT, (AOJIHT, CTEKIO, CBHHEII,
Meb, TapoHUT (MPOKIAAKH), acbecro-rpaduroBas HaOWBKA.
XnopHast Boma o0yiamaeT OONBIION arpecCHBHON CIIOCOOHOCTBIO,
MOATOMY KOMMYHHKAIIUU BBITIOIHSIOTCS TJIABHBIM 00pa3oM U3 He-
METAJUIMYECKAX MaTepualioB (Pe3HHA, MOJMBUHHUIXJIOPALIETAT, BU-
HUIUIACT, 200HUT). Yame Bcero XJopHas Boja TPAHCIIOPTUPYETCS
10 PE3UHOBBIM IIIJIAHTaM JTuaMeTpoMm 25...31 MM.

Ilepen BX0AOM B XJIOPATOPHYIO WJIM Ha PACXOIHBIA CKIajd
JeKYPHBII MEPCOHAT JTOJDKEH BKIIOUUTH BEHTHIISIMIO U yOeIuTh-
Csl B OTCYTCTBHH Ta3a C MOMOIIbIO PEAKTHBHBIX MOKPaXMaCHHBIX
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OyMa’keK, CMOYEHHBIX B JUCTWIMPOBAHHOW BoJe (MPH HAIUIHU
XJIOpa B BO3yXe OYMaKKM MPUOOPETAIOT CHHUH IBET), I Ta30-
aHanuzatopoB YI'-2.

VYTeuka razoo0pa3Horo xjopa u3 06amIoHOB (O0YEK) MOMKET
OBITH TPUOCTAHOBJIEHA ITTOCTAHOBKOW XOMYTOB, 3aJIMBKOW MecTa
YTE€YKH BOJOM WM HAOXKEHHEM MOKpoH Tpsanku. [Ipu Hempekpa-
MIAFOIIEHCsl yTeUke raza Ha OaJUIOH CIieAyeT HaJleTh aBapUHBIN
byTisap wim norpy3uth 6aisioH B BauHy ¢ 10%-M pacTBOpoM THO-
cynedarta Hatpusi (Na,S;05-5H,0) wimm msBectu. Ilpu Hempekpa-
HIaloIIENCcsl yTeuKe ra3a u3 00UKH XJIOp U3 Hee MOXKET ObITh CIUT B
CcBOOOAHYIO OOYKY WMJIM K€ HEUCIpaBHasg OOYKa JOJKHA OBITH TO-
MEIIeHa B CHEIHUAJIbHBIN MPUSAMOK IIyOMHOM He MeHee 1,5 M, B
KOTOPBIN MOJIaeTCsl pacTBOpP THOCYb(aTa HaTpus. [Ipusimok nmocine
ATOTO CJIEAYET MOKPHITh ACPEBIHHBIMHU WM METAITMYECKUMHU IIH-
TamH. 3anac THOCyNIb(daTa HaATPUS WK U3BECTH JIOJDKEH XPAHUTHCS
B cyxoM Mecte B konudectBe 200...300 kr.

PaGoTbl 1O yCTpaHEHHIO YTEUEK WM JeTra3aluyl CIeIyeT
NPOM3BOJUTH B IITAaHrOBHIX nportuBorazax I[1I-1 umm B n3omupy-
fornux npotuBorazax KUII-5 wmm KUII-7 mpu pabortaromieii BeH-
TWisIMK. J1J11 OMOBEILIEHHUs] OKpPYKaIoIUX 00 aBapusx y XJopa-
TOPHBIX M PACXOJHBIX CKJIAJOB yCTAaHABJIMBAIOT 3BYKOBBIE CHUTHA-
nu3aTopsl. MHAMBHTyanbHBIE 3allUTHBIE CPEICTBA XPAHATCS, Kak
NPaBWIO, B MHAMBUIYAJIbHBIX MIKadax ¢ HAAMHUCAMU U B COOTBET-
CTBUU C TpeOOBAHUSAMHU MPABUI TEXHUKH OC30MACHOCTH MOJBEpra-
I0TCSI IEPUOIUYECKOM MTPOBEPKE.

BaxHbIM HEOCTATKOM XJIOpa Kak 00€33apa’KUBAOIIETO pea-
TeHTa sBIsieTcs: oOpasoBanue TpuramomeranoB (TT'M) B Boxe, co-
JiepaKalieil opraHuuecKue BEeIiecTBa.

C nenbio uckmodeHns oopazosanust TI'M wim ero ymaneHus
U3 BOJIbI IPUMEHSIOT PA3JIMYHBIE CXEMBI BOJIOTIOATOTOBKH:

— M3MEHEHHE TOYKH BBOJIAa XJIOpa B 00paldaThIBAEMYyIO BOAY
M0 BO3MOKHOCTH OJIFKE K KOHILY TEXHOJIOTUYECKON JTUHUU;

— BBICOKOMHTEHCUBHOE CMEIIEHHE XJiopa ¢ 0OpabaTbiBaeMoii
BOJIOM, KOT/Ia 103y XJIOpa MpU NEPBUYHOM XJIOPUPOBAHUU MOXKHO
CHIDKaTh, HO TIPU 3TOM PE3KO MOBBICUTH 3((HEKT ero pacTBOPEHUS
B BO/IE;
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— ajacopOuusi OpraHWYecKHX BELIECTB MPUPOAHBIX BOJ HA
¢uIbTpax ¢ TpaHyIMPOBAHHBIM aKTUBUPOBAHHBIM YTJIEM.

Huoxcun xnopa (ClO,) sBiseTcsl OAHAM U3 CaMbIX CUIBHBIX
OKHUCJIUTEICH B pAAY XJOPCOJEPKAIIMX BEIIECTB: XJIOPAMMH,
XJIOpHAsi WU3BECTb, TMIOXJOPHUTHI, ra3000pa3HbId XJIOP, TUOKCHI
xyopa. Jluokcun xiopa ob6iagaer HauOoJbleld OaKkTepULIUIHON
criocoOHOCTRIO. [Ipm ero neiicTBuM Ha BOIY MPOIEHT OCTABIIMXCS
KHU3HECIIOCOOHBIX OaKTepuil B CpeTHEM Ha MOPSAJOK MEHbBIIE, YeM
[Py IPUMEHEHUH XJIOpa B TOH k€ KOHIIEHTPAIH U TAaKOM K€ Bpe-
MEHH KOHTaKTa. [IMOKCH XJI0pa ABISETCS HECTOHKUM MPOTYKTOM,
MOITOMY €r0 IOJIydYeHHE BO3MOXHO TOJIBKO Ha MecTe MoTpedie-
Hust. Crioco6s! nonydenus C10O, cioxkHbI, TPEOYIOT CIIEHUAIBHOTO
0o0opynoBaHUs M HaMU4Us 0oJiee KBaIU(PHUIIMPOBAHHOTO NIEpcoHalIa
JUISL €r0 00CITy>KMBaHUS, YeM ISl OOBIUHBIX XJIOPATOPHBIX YCTaHO-
BOK. Ho ucnosnp3oBaHue AMOKCHIA XJOpa MO3BOJIAET IOJIy4aTh
Jy4IlIde pe3yJbTaThl MO CPaBHEHHIO C XJIOPOM MO 00e33apakuBa-
HHUIO BOJIbI, YCTPAHEHHUIO 3alaXxOB U INPHUBKYCOB, CHU3UTH BpEMs
KOHTaKTa M MPEJOTBPATUTH 00pa30oBaHUE COCTUHEHUI C a30TOM U
OpraHUYeCKUMH BemecTBaMU. OKHUCIUTENbHBIE MTOTEHIHAIBI XJIO-
pa u xyopcoaepkamux BemecTB coctaBsor: ClIO™ ¢ = —0,89 B,
ClO0, 0=-1,275B,Cl, 9 =-1,36 B, HC10 ¢ =—1,63 B.

Xnopnas uzsects [CaCl, - Ca (OH), ¢ Ca (OCl),] u runo-
xsoputsl (Ca (OC),, NaOCl) mist ob6e33apakuBaHusi BOJIbI IPUMe-
HSIOTCS Ha BOJOMPOBOJHBIX CTAHIUSAX HEOONBIION HPOU3BOAM-
TEJIBHOCTH B BUJE pacTBopa. Jlo3upoBaHue €ro JOHKHO OCYIIECTB-
JATBCS TOJBKO TMociie oTcramBanus. llociennue wucciegoBaHus
AKX moxkazanu, uro st 0o0e33apaKuBaHUS BOIBI MOXKET MPHME-
HATHCA ¥ THIIOXJIOPUT HATPHS, MOTYYaeMBIH 3JIEKTPOIUTUIECKUM
croco0OM M3 PacTBOpa MOBAapPEHHOW COJIM. DJIEKTPOJIHM3HBIE yCTa-
HOBKHM BBIIIYCKAIOTCSl CEPHUMHO SKCIIEPHUMEHTAJIBHBIM 3aBOJIOM
AKX nm. K. JI. [Tamduona.

[IpakTuueckass peanusauusi 3TOro Merojna Oblia pelieHa B
nocieAHNEe ToAbl OJaroaaps MOsSBICHUIO HOBBIX 3JIEKTPOJHBIX Me-
TaJJIOB, OKMCHO-METaJNIMYECKUX aHo/10B, B yacTHocT OPTA, cno-
COOHBIX paboTaTh Jaxe MPU HE3HAYUTEITLHOM COACPKAHUU XJIOPHU-
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0B B oOpabartbiBaemoii Bojge (10 25...30 mr/m), a Takxke UX JUIH-
TEIBHOMY CPOKY CITY>KOBI.

Ha ocHoBanum pe3ynbTaToB HCCIEIOBaHUN pa3paboTaHa
yctaHoBKa «I1oTok», cocTosiiast U3 TpeX OCHOBHBIX YaCTEH: AJIEKT-
ponu3zepa, 0J0Ka MEKTPONUTAHUS M 3aMKHYTOT'O KUCIOTHOTO KOH-
Typa. DJEKTPOIUTaHHE HJIEKTPOJIU3Epa OCYILECTBISETCS C IIO-
MOIIBI0 CEPUIHO BBIMYCKAEMBIX HAIIed MPOMBIIIJICHHOCTHIO BbI-
npsMuTeneil Toka. B cxeme ynpaBieHus MperycMOTPEHBI 3IeMeH-
Thl aBTOMAaTHKH, TO3BOJIAIONINE MONEPKUBATh 33JaHHBIA TEXHO-
JOTMYECKHH PEXUM M OTKIIOYAIOIINE ammapaTypy MpU ero Hapy-
MIEHUH. 3aMKHYTBIH KUCIOTHBIN KOHTYp MpeaHa3Ha4YeH I HepH-
OJIMYECKOM MPOMBIBKM ammapatroB 3...5%-M pacTBOPOM COJISIHOM
KHUCJIOTHI C 1IeJIbIO YAaJ€HUs] KaTOJHBIX OTJIOKEHUH COJiel KEeCTKO-
CTH U JPYTUX OTJIO)KESHUH.

Ha Gaze anextponoB OPTA paspaGoTaHbl Takke 3JIEKTPO-
JM3HBIE YCTAHOBKM MpoTOYHOro tuma «Ilomop» mis monyudeHus
00€3KMPHUBAOIIETO PACTBOPA MYTEM AIIEKTPOJIN3a MOPCKUX U OKe-
AQHCKHX BOJI.

O3onupoBanue Boabl. O30H 007a1a€T CHIBHBIM OKHCIIH-
TenbHBIM JeicTBUeM [7]. OKUCAUTENbHBIA MOTEHIMAI €ro PaBeH
1,95 B, B 10 Bpems kak y xisopa (Cl,) on pasen 1,36 B. Dddek-
TUBHOCTb 030Ha MpHU 00pabOTKe MPUPOAHBIX BOJ JOCTATOYHO XO-
poio u3ydyeHa. BakHbIM MOMEHTOM TpU 3TOM SIBJISIETCS ONpee-
JICHHE MeCTa BBEJICHHUS 030HA B TEXHOJIOIMUYECKOM MPOIIECCE BOJO-
MOJITOTOBKHU C LIENBI0 MOJYYeHHsI HauOobiiero 3¢dexra mpu Mu-
HUMAJIbHBIX J103aX MpU 00e33apaKMBaHUU BOJBI U IIPH €€ OUUCTKE.

Jns nmeicTBHA 030HAa Ha MPHUMECH, HaXOASIIMECS B BOJE,
HEOOXOIMMO CMEIUBATh €ro ¢ BOMOH. B Hacrosmiee BpeMs mpu-
MEHSIIOTCS JIBa Crioco0a:

1) cMemmBaHWE C TIOMOIIBIO AIMYJIBCATOPOB (IKEKTOPOB).
DTOT c1mocob mpocT, He TPeOyeT MPOITyCcKa Yepe3 KEKTOp Beeid 00-
pabaTeiBaeMON BOJBI, YTO BEIET K JOIMOJHUTENBHBIM pacxoaam
AIIEKTPOIHEPTUH;

2) mojaya 030HUPOBAHHOTO BO3JlyXa uYepe3 JbIpyarbie Tpy-
Obl, pa3MellleHHble B HIDKHEH YacTH KOHTAKTHOM KOJIOHHBI.
[ToTok BOIBI B KOJIOHHE HAIpaBIIETCs CBEpPXY BHU3. Bpems xon-
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TakTa 00e33apakuBaeMoOil BOJIBI O30HOM MPUHUMAETCS PaBHBIM
5 muH. Jlo3a 030Ha 3aBUCUT OT Ha3HAYECHHsI O30HUPOBAHUS BOJBI:
€CIM O30H BBOJUTCS TOJBKO [UIg 00e33apa)KMBaHHUs BOJbI
(mocie o4MCTKHM BOABI), TO 1032 O30HAa MOXET COCTaBISTh
0,6...1,5 mr/n. Ecnu ke 030H mpegHa3HavaeTcs U s APYTHX Iie-
neil (Hampumep, Ui 0OecliBEUMBaHUS BOJIbI, YAAJEHHUsSI CEPOBOJIO-
pona, obe3kene3nBaHust U T. 1I.), TO 7032 030HA MOXKET JOXOAUTh
10 4...5 Mr/m.

O30H ManopactBopuM B Bojie: nipu jaeinenun 0,1 Mlla Ha
1 1 Bogst ipu t = 0 °C pactBopsiercst 1,42 r, ipu 10 °C — 1,04 r,
npu 30 °C — Bcero 0,45 r. Jlucconmaniusi 030Ha TOBOJIBHO OBICTPO
NPOTEKAeT B ILEJIOYHBIX PACTBOpPAX, B KHUCIOTHBIX OH IMPOSBISET
BBICOKYIO CTOMKOCTb. O30H SBISIETCS OTPABJISAIONIMM BEIIECTBOM
pasapaxatomiero u obmero nedctBus. s Oe3omacHocTH 00-
CIIy’)KMBAIOIIETO TEPCOHANa COJEpP’)KaHUE O30Ha B IOMEIICHUU
noJpkHO ObiTh He Oostee 0,0001 mr/mn. [IpeOpiBaHMe YenoBeka B MO-
MEIICHUH, TIJl€é KOHUEHTpaluus O30Ha B BO3IyXE COCTABIISAET
0,001 mr/n, MoxxeT OBITh TOJIBKO KPAaTKOBPEMEHHBIM; J103a O30HA
0,018 mr/71 BBI3BIBACT YAYIIbE.

Bce anemMeHTBl ycTaHOBOK M 000pyIOBaHUE, ¢ KOTOPBIM CO-
NPUKACACTCS 030H, TOJKHBI OBITh YCTOWYMBHI K HeMY. O30H U €ro
BOJIHBIE PAacTBOPBI KOPPO3MOHHBI: OHM pa3pylIaloT CTajb, YYT'YH,
Mellb, Pe3HHYy, 300HHUT. YCTONUMBBIMH SIBJISIOTCS HEpKaBEIOLIas
CTalb W ATIOMUHHUNA (CpPOK CIyXObl creuuaibHO MoJ100paHHON
HepxaBeroied cranu cocrapiser 10...15 nmer, a amoMuHusI —
5...7 mer).

O6e33apakuBanue BoaAbl cepedpom. Jlns obes33apaknBa-
HUSI BOABI MOTYT HNPUMEHSTHCS MOHBI TSXKEIBIX METaioB (cepel-
po, Menb, KaaMuid, XpoM u 1p.). Haumboimbiee pacnpocTpaHeHHe
noJryqmiio cepedpo. @opMel BBenleHUS cepedpa MOTYT OBITh CaMbl-
MU pa3In4YHbIMU:

— MOTPYXEHHE B BOAY CEpPEOPSHBIX IIACTUHOK WJIM BBIIEP-
JKUBAaHUE BOJBI B CEpeOpSHBIX cocydax; OaKTepUIMIHBIN ekt
HacTynaet yepes 8...24 u;

— HUCHOJb30BaHUE MOCEPEOPEHHOro Mecka; BpeMs OakTepu-
LUJTHOTO IEVUCTBUA B 3TOM CJIy4ae CHUXKaeTcs 10 2...4 4;
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— BBEJICHHE B BOJly coJieli cepebpa — pacTBOpa HHTparta ce-
pebpa, aMMHayHOTO pacTBOpa cepedpa u Jp.; BpeMsi OaKTepUIIU/I-
HOTO JIEUCTBUA cokparaercs 10 1...2 4;

— DJIEKTPOJIUTUYECKUI MeToJ — Haubosnee 3ddeKkTuBeH ans
NPUTOTOBJICHUS cepeOpsSHON BOJBI; pacTBOpEHHUE cepebpa mpoTe-
KaeT MpU PAaCCTOSHUU MEXIY IUIacTUHAMH S...12 MM, MIOTHOCTH
toka 0,15...5,0 MA/cM® U HaIpsOKEHUU Ha 3nekTpoaax 3...12 B;
BpeMs OaKTePHUIHIHOTO IEHCTBUS cocTaBisier 15...120 muH.

Brixon cepebpa 1o TOKY 3aBHCHT OT COCTaBa TMPUMECEH BO-
Jbl U YCIOBHH AJIEKTPOJIN3a, & 3TO, B CBOIO O4YEpEllb, OKAa3bIBAET
BIMSHUE Ha OaKTEpUIMIHOE JEHCTBHE M CKOPOCTh MPOTEKAHUS
nporecca o0e33apakuBaHUs BOAbI. B3BecM M HEKOTOpbIE pac-
TBOPEHHBIE B BOJIE€ COJM MOTYT 0Opa30oBBIBaTh Ha MOBEPXHOCTU
cepebpa MIOTHBIE MJICHKH, JAENAI0NINe JIEKTPOAbl MaJIopacTBOPU-
MBIMH, WJIU K€ H3MEHATHh JJIEKTPOXUMHUYECKHUE pEakluu Ha diie-
KkTpojax. Tak, Haln4ue B BOJE XJIOPUIOB MPUBOAMUT K 0Opa3oBa-
HUIO Ha CepeOpSHOM aHOJe IUICHKU XJIOpHJa cepedpa, 3aTpyIHs-
IOIIEN PAacTBOPEHWE METAJUIa W, CIEAOBAaTEIbHO, MOHWXKAIOIIEH
BEIXO/I cepedpa mo Toky. ComepikaHue Cymnb(paToB MEMIaeT dJIeK-
TPOJINTHYECKOMY PAaCTBOPEHUIO cepeOpa mM3-3a BBIACICHHUS HA aHO-
Je kuciopoga. Jist mpoTekaHus HOPMAJIBHBIX MTPOLIECCOB PACTBO-
peHust cepebpa cojaepKaHHE XJOpa JOJDKHO ObITh He Oolee
30 mr/m, a oHOB cynb(haToB — He Oosiee 50 Mr/.

g o6e33apakuBaHusl BOJbI MOHAMU cepebdpa B HACTOsIIEe
BpeMsl IPUMEHSIOTCS HOHATOPBI pa3uyHbIX Mapok [10].

MeTton ob6e33apakuBaHusl BOAbl HOHAMU cepedpa 0COOEHHO
3¢ (deKTHBEeH MPU HEOOXOMUMOCTH €€ JUTUTEIBHOTO XpaHeHHS, TaK
KaK OaKTepUITMIHOE JCHCTBHE Na)ke HeOONbIUX 1103 cepedpa co-
XpaHsAETCs Ha MPOTSKEHUH MHOTUX MecAleB. BHyTpeHHue nosep-
XHOCTH €MKOCTEH, MPeAHA3HAYEHHBIX JJIS JJIMTEIBHOTO XPaHEHUS
BOJIBI, COJIEpIKalleil MOHBI cepedpa, PEeKOMEHAYeTCs IMOKpPHIBATh
CJICAYIONIMMH BEIIECTBAMH: CHJIMKATHOW AManbto, jakom XC-710,
smanbio XC-74, BBICOKOKAYECTBEHHOW IITYKAaTYpKOH, cepedpom
WIH TIocepeOpeHHBIMU MeTaUlaMi. EMKOCTH M3 IIOpaFOMHHUSA,
CTaJld, OLIMHKOBAHHOTO JKeje3a M JPYruxX MeTaioB, Ooyiee ak-
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TUBHBIX, YeM cepedpo, /Ui JOJITOBPEMEHHOTO XPaHEHUs TUThEBOU
BOJIbI, COZIEp KAl HOHBI cepeOpa, HeMPUTOTHBI.

Od6e33apaxkuBaHue BOJbI YJbTPa(uoIeTOBLIMU JyYaMH
(nnuua BosHbl oT 200 10 295 MKM) MMEeT CieIyIoIIHe JOCTOWH-
cTBa (TI0 CPAaBHEHUIO C XJIOPUPOBAHHUEM): YIBTPA(PHOICTOBBIC TydH
YHAYTOXXKAIOT HE TOJBKO BETETATHBHBIC, HO U CIIOPOOOpa3yIole
OakTepuu; paboTa YCTAaHOBOK C YIbTPadUOJICTOBHIMU JIydaMH B
00JIbILIeH CTENEHN MOKET OBITh AaBTOMATHU3UPOBAHA; SKCILTyaTaIUs
uX Tpolle u Oe3omacHee, 4yeM XJOpHOro xossictBa. K Hemocrat-
KaM MOKHO OTHECTH OTCYTCTBHE OaKTEPHULUIHOIO JAEWUCTBUS B
MYTHBIX BOJaX, a Takxke 3¢ dekra «nocieaecTsus». B HacTosmee
BpeMs sl o0e33apakMBaHHUS BOJIbl MPUMEHSIOTCS YCTAHOBKH C
NOTPYKHBIMU W HenorpyxHbiMu samnamu [10]. Tlpoxomkutens-
HOCTb 3KCIUTyaTalluy JaMIl, TapaHTHUpyeMas 3aBOJIaMHU, COCTABIISET
He MeHee 1500 u.

OCHOBHBIM THUIIOM 00€33apa)KMBAIOIIEH YCTAHOBKH, IpUMe-
HSIEMOM Ha TOPOJACKHX BOAOIPOBOAAX, SBISETCS YCTAHOBKA MPOU3-
BojictBa HITO JIUT rpynmer Y/IB HamopHOro MCIIONHEHUSI IPOU3-
BOJUTENBHOCTBIO 10 500 M /4 1 YJIB PRO ot 500 1o 1000 m*/a
¢ aMajbraMHBIMH JIaMTiaMu MottHocThI0 300-900 BT. O60pymoBa-
HHE MOXET CHa0XXaThCsl CHCTEMOW MEXaHWYECKOH WM XUMHYe-
CKOM OYHMCTKHU JIaMII. Y CJIOBHUS ITyCKa, HAJaJKW, BO3MOKHBIE HEHUC-
NPaBHOCTH U CIOCOOBI MX JIMKBUAALUH MPUBOJATCS B MACIOPTAX K
9THM yCTaHOBKaM.

Jlnst coxpaHeHHs MPO3pavyHOCTH KBAPIEBHIX LWIMHApPUYC-
CKHX YeXJIOB mepuoaudecku (1...2 pa3a B MecsIl) TOBEPXHOCTh MX
HEOOXOJIMMO OYMINATh OT 0CaJKa, BHINANAIONIETO U3 BOABL. 3a MX
COCTOSTHHEM IIpH SKCIUTyaTallMi HAOJI0AI0T Yepe3 BepXHee CMOT-
pOBOE OKHO. YexJIbl OUMIIAIOT B Mpoliecce paboThl YCTAaHOBKH, OT-
KJII0Yasi MOCJIeI0BaTeIbHO OTJEeNbHbIE CeKIMu Kamep. KauecTBo
00Jy4eHHs] KOHTPOJUPYETCS OOBIYHBIMU OaKTEPHUOIOTHYECKUMU
aHaJIM3aMH.

YiabTpa3ByKoBbI€ BOJHBI C MAJIOH UTMHON W 9aCcTOTON 00-
nee 20 000 ' akTHBU3UPYIOT MPOIECCH OKUCIICHHSI M BHI3BIBAIOT B
HEKOTOPBIX CIydasx Koaryismuio OenkoB. bakrepunmmgHoe neii-
CTBUE YIJIbTPa3BYKOBBIX KOJEOAHHUN BO3pACTaeT C YBEIMUYECHUEM
MHTEHCUBHOCTH YJIbTPa3BYKOBOTO MOJS U MPOJOJIKHTEILHOCTH
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BO3JICHCTBHsI ero Ha Boay. HemoctaTkamu 3Toro cmocoba o00e3-
3apaxMBaHMsl SBISIOTCS: CIIOKHOCTb CO3/IaHUS JOCTATOYHO MOIII-
HBIX T€HEPaTOPOB YJIBTPAa3BYKOBBIX KOJICOAHWIl, YIbTPa3ByKOBBIC
Kosie0aHus AeUCTBYIOT Oosee 3(pPEeKTUBHO Ha KPYMHbIE KICTKH U
MHOTOKJICTOYHBIC OpPTaHWU3MBbI, YeM Ha OaKTEpPHH, YHUYTOKCHHE
KOTOPBIX SIBJISIETCS OCHOBHOM LIEbI0 00€33apakKMBaHUS.

Haubonee cospemennvim cnocobom obezzapadicusanus npu-
POOHBIX 800 S16/I5LeMCSL NPUMEHeHUe 2unoxiopuma Hampus [6], ko-
MOopbIll XOPOULO 3aPEKOMEHO08aN ceDsl HA POCMOBCKOM 80OONPO-
6o0e. I'unoxnopum Hampus modcem OblMb NONYYEH HECKOJIbKUMU
cnocobamu [6]. Jocmouncmeo smozo cnocoba 6 mom, umo uno-
X70pum Hampusi Modxcem Oblmb NPULOMOBTeH HA OYUCIHBIX CO-
OPYIHCEHUSX.

6.18. UnTencudukanus npoueccon
o0e33apakuBaHM s BObI

O06e33apakuBaHue MUTHEBOM BOJBI SBJISETCS Ba)KHOM Mpo-
OlleMoii, cCTOsAmIe Tepen TUTHCHUCTAMH W HHXKEHEpaMHU-
TeXHOJIOraMH. XJIOPUPOBAHUE BOJbI, ChIrpaBIlee OOJBIIYIO POJib B
NpeaynpeXIeHHH pPacTpOCTPAHEHUS MHOTHX HH(EKIHMOHHBIX 3a-
OoJieBaHMii, B HacTosIIee BpeMsi YK€ HE OTBEYAaeT BCEM TpeOOBa-
HUSIM BOJIOTIO/ATOTOBKH.

[Mon wuHTeHCH(UKaIME mpoeccoB 00e33apakKuBaHUs B
JAHHOM CIlydae IMOHHMMAaeTCsl Kak TIyOMHa, TaK W BO3ACHCTBHUE
o0e33apaKMBAIOLINX areHTOB Ha 0oJjiee MIMPOKUN KPYyT MHUKPOOpP-
TaHW3MOB M PA3JIUYHBIX OPTAaHUYECKHUX BEIECTB.

Ha puc. 8 mpuBenena texHonoruuyeckas cxema oOpaOOTKH
BOJBI Ha craHmuu Heinu-ciop-Mapa (peka Mapha), KoTopas
BKJIIOYAET KOMIUIEKCHYIO 00pabOTKy BOAbI TUIIOXJIOPUTOM HATpUs,
030Ha U AMOKCHU/IA XJIOPa.

JIHM AKX um. K./I. [TamduioBa Ob11M IpOBEACHBI UCCIIE-
JIOBaHUS 10 YCTPAHEHHUIO 3alaXxOB U MPUBKYCOB B BOJIE COBMECT-
HBIM TNPHUMEHEHHEeM Xjopa u nepmanranarom kamus (KMnOy).
XJ0pUpOBaHKHE OCYHIECTBISUIOCH TOCIIE BBEJCHMS IEpMaHTraHaTa
kanus. Beenenue KMnO, B ymepensbix gozax (mo 0,1 mr/m) u
XJiopa B J103ax 3...4 MI/JI IPUBOJIIIO K MOJTHOMY YJAJICHHIO U3 BO-
JIbl 3a11aX0B U MPUBKYCOB.
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Puc. 8. TexHonmormyeckas cxema IOATOTOBKY BOJBI Ha CTAHIIUI
Hetimucrop-Maps (@panius): 1 — Bogo3a00p; 2 — THIIOXJIOPUT HATPHS;
3 — MONMUXJIOPUT ATTIOMUHUS; 4 — TIOPOITKOOOPA3HBIN AaKTUBUPOBAHHBIH

YTOJb; 5 — CMECUTEIb; 6 — MHOTOSIPYCHBIN OTCTOWHUK;
7 — necyaHblii GUIBTP; 8§ — PETYIATOP CKOPOCTH (PHILTPOBAHUS,
9 — pacnpenenuTensHas kamepa; 10 — KOHTaKTHast KaMepa;
11 — kanpLUHUpPOBaHHAs coAa; 12 — pe3epByap YUCTON BOJBI,

13 — kamepa 3a60pa Bosl; 14 — HacocHas cranius 11 moapema;

15 — nquokcun xiopa; 16 — renepaTop 030Ha; 17 — OJIOK NOATOTOBKU BOJIBL;
18 — HacocHas crannus I mogpema

WNuTencuduranuss OaKTEpUITUIHOTO ICHCTBHS MOXET OBITh
JOCTUTHYTa B PE3yJIbTaTe COBMECTHOTO MCIOJIb30BaHUs HOHOB Ce-
pedpa U ynbTpa3ByKOBOTO BO3JACHCTBH. YIydllleHHE 00e33apaxHu-
BaHUSl BOJbl JIOCTUraeTcs TakkKe ITyTeM BO3JCHCTBHS Ha BOAY,
NpeBapuUTeIbHO 00pabOTaHHYIO cepedpoM, ANEKTPHUUECKOTO MO
HaNPsOKEHHOCTHIO 5...40 B/cM.

Ycunenne aHTUMUKPOOHOTO 3PderTa MOKET OBITh JTOCTHT-
HYTO 32 CUET COBMECTHOTO INPHMEHEHHs MEepeKHUCH BOIOpOJA U
MOHOB TSDKEJIBIX METAJIOB, B MEPBYIO O4YepeIb MOHOB cepedpa u
menu [10].

IIpumenenne H,O, s obGe33apakuBaHus MUTHEBON BOIBI
npescTaBisieT OOJIbLION HMHTEpeC, TaK KaK MNEePeKUCh YIydIlaeT
BKYCOBBIE KaueCTBa BOJIbI, YCTPAHSAET HENPHUATHBIC 3allaXy, CHHXKa-
€T OKHCIISIEeMOCTh M I[BETHOCTH BOJbI. KpoMe TOro, mpoayKThl pas-
JIOKEHHUS 3TOTO BellecTBa He TOKCHYHBI. [lepekncrs Bomopona Gax-
TEepULIMHA B OTHOIICHUU BO30yauTeNel KUIIEYHbIX 3a00seBaHUN
(nuzenrepun, OpromHoro Tuda, mapatuda, xonepel u Ap.). Ile-
PEKUCh BOAOpOAa OO0JIaZaeT BUPYLUIHBIM U CHOPOIMIHBIM (-
¢dexramu. OGe33apaxuBatommii 3pdpext H,O, B oTHOmEHNUU Oak-
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Tepuil gocturaercs A030M 3...10 Mr/i, B OTHOIIEHWH BUPYCOB—
6...10 mr/n, cnop — 100 mr/m.

Honsl cepebpa u mMeau o0JIafar0T BHIPAXKEHHBIM aHTUMUK-
poOHbIM neiicTBreM. CepeOpo Oojiee aKTUBHO YTHETaeT MUKPOOP-
TaHU3MBI, YeM MEJIb B TOM K€ KOHIICHTPAIIUH.

[Tpr KOMIUTEKCHOM HCIIOJIb30BAaHUM cepedpa MM MEIH C Tie-
PEKHCBIO BOJIOpPOJIa JIOCTHTASTCS BHICOKHN 00e33apaKUBAIOIITHIA
s exT. MeTamisl B 3TOM cliydae sSBISIOTCS KaTalu3aTOpaMH pas3-
JIO)KEHMsSI TICPEKUCH BOJIopojaa. (s mpakTWdecKux Ieneil MoKeT
OBITH UCIOJIB30BaH KOMIUIEKC MEPEKUCH BOJAOPOJIA 10 3 MI/JI | Ce-
pebpa B korneHTpanuu 10 0,05 mr/m.

B HacTosiee BpeMs MIMPOKO BHEIPSIFOTCS TSI 00e33apaku-
BaHMSI BOJIBI BJIEKTPOJIM3HBIE YCTAHOBKH T10 TIOJNYUYCHHIO B ammapa-
Tax TUNoxJioputra Hatpus. [IpucyTcTBHE B COCTaBE HCXOIHOTO
AJIEKTPOJIUTA BEIIECTB, 00Pa3yOIKMX B MPOIECCE DICKTPOIU3a He-
pacTBOpPHMBIC U MaJIOpACTBOPUMbBIC COCJIMHCHUS, U3MCHSICT KHHE-
THUKY TIporiecca 3JIEKTPOCHHTE3a TUIIOXJIOpUTA B pe3ynbTaTe oca-
JKIEHUST OTUX COSAMHEHUIN Ha TOBEpXHOCTH KaToaa. OO0pa3oBaHue
MJIEHKA Ha KaToje MPEMSITCTBYET MOAX0y MOHOB THIOXJIOpUTA U
3aMeIsIeT TPoliecC KaTOAHOTO0 BOCCTAHOBJICHHS, B PE3yJIbTaTe e-
IO YBEIMYHUBACTCS KOJMYECTBO OOPA3YIOMIETOCS MPOIAYKTa U BO3-
pacTaeT MPOIEHT HWCIOIb30BAHUS JJICKTPOIHEPTUU. B KauecTBe
3aIUTHBIX J00AaBOK PEKOMEHAYETCS WCnoiab30Bath Na,Cr,O,
K,Cr,04, K;CrOy4, CaCl, wmm MgCl,. BBenenue stux coneii B Ma-
JIBIX J103aX OKa3bIBACT MOJOXKUTEILHOE NCHCTBUE HA CUHTE3 THIIO-
xyoputa. OnmHaKko M100aBKH B OOJIBIIUX KOJIMYECTBAX MPUBOMIAT K
00pa30oBaHMIO OTJIOKEHWH Ha KaTojAe, TOBBIIMICHHOMY pacXomy
3JIEKTPOIHEPTUH U CHIYKEHUIO BBIXO/A TUIIOXIIOPUTA.

HccnenoBanusi MOKa3bIBAIOT, YTO BBIXOJA MO TOKY THIIOXJIO-
puTa TP DJICKTPOJIN3E KATBIIMEBO-HATPUEBBIX PacTBOPOB B 00JIa-
ety mwiotHoctei Toka 1900...2500 A/m* 3aBHCHT HE OT abGCOMIOT-
HOW BEJIMYMHBI T00ABOK, HAIIPUMEP XJIOPHUCTOTO KaJbIIHsI, a OT CO-
otHomrenns katroHoB Ca’’ m Na'. MakcHManbHBIH BBIXOZX THIIO-
XJIOpUTa B TIPOIECCE DBJICKTPOIHM3a HAOIIOMAETCS TPU BEITMUNHE
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storo cootHomeHus 1:3. KomuuectBo 0Opasyromierocsi rumoxyio-
pUTa B TaKUX JIEKTPOJIUTaX yBeiauuuBaercs Ha 6...8%, a saddekr
oOeCIIBEUMBAHUsI TPUPOAHBIX BOJ TAaKUMH pacTBOpaMU Ha
40...50% BbILIE, YEM MPHU UCTIOJIB30BAHUN TUIIOXJIOPUTA HATPHUSL.

PacTBOpBI rUMOXJI0pHTA, MOTYYCHHBIE U3 CMEIIAHHBIX KaJlb-
[IUEBO-HATPHUEBBIX 3JIEKTPOIHUTOB, MOTYT OBITH 3()PEeKTHBHO wHC-
NOJIB30BaHbl U 00€33apakuBaHKs M 00ECIBEYMBAHHS BOIBI B
Pa3IMYHBIX CXEMaX BOJOOYUCTHBIX YCTAHOBOK.

[Ipencrapnser MHTEpEC HAJOXKEHHE AJIEKTPHUYECKOTO MO
npu 00e33apakMBaHUM BOJBI HOHAMH TSDKEJIBIX METAIIOB (cepel-
pa, Meaw, IMHKA). HampuMep, Npu HANPSHKEHHOCTH OIS
10...30 B/cm mocturanock o6e33apakuBaHUE BOABI cepedpoM Jo-
301 0,1 mr/a B Teuenne 30 c.

HccnenoBanne crnocoO0B, CIIOCOOCTBYIOINX WHTEHCHU(HUKA-
IIMH TIPOLIECCOB 00€33apaKMBaHUs, UMEET IIUPOKHE TEPCTIICKTUBEI.
O4eBUIHO, B KaX/IOM KOHKPETHOM CITy4ae MHTCHCU(UKAIMS YHUY-
TOXKEHHSI OAKTEPUATBHOTO 3arpsI3HEHHUST BOJBI UMEET CBOM 0COOCH-
HOCTH, W3y4YCHHE KOTOPBIX IMOTPEOyeT IIUPOTHI KpPyro3opa Hc-
CIIeTOBaTeNIed U BPEMEHH.

6.19. Crabuauszauus, propupoBanue, odecpropuBanue,
o0ecKpeMHHBaHMe, 00e3:KeTe3NBAHNE
U ylajleHHe MapraHiua u3 BoJbl

B Ha3BaHHBIX criocobax 00paOOTKH BOJBI PUMEHSIOTCS T
KE CXEMBI U COOPYKEHUSI, KOTOPBIE y)KE PACCMOTPEHBI TIPH OCBET-
JeHUH W 00eCIBEUYMBAHUM BOJBI. PasHMIA 3aKit09aeTcs JHIIb B
JOTIOJTHUTEIEHO PUMEHSIEMBIX peareHTax, X Croco0e IMoJIroToB-
KU, JO3UPOBAHUH, XPAaHEHUH U TPAHCIIOPTHPOBKE HX PACTBOPOB.

Craonausanus Boabl. Crabummsanmsi 00padOTKH TTPOU3BO-
JIUTCSL C LIEJIBIO0 3aIIUTHI KAK METAITHYECKUX, TaK U OETOHHBIX TPYO
1 000pyJ0BaHUs OT KOPPO3MH M 00pa30BaHUSI HA HUX OTJIOKEHHI.
OrneHka CTaOMIIBHOCTH BOJBI OCYHIECTBISICTCS HA OCHOBAaHHHU TEX-
HOJIOTHYECKOTO aHallu3a M0 METOAY «KapOOHATHBIX OTIIOKCHUID»
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('OCT 3313-80). Ilpu OoTCYTCTBUM TaKWX JAHHBIX CTAOMIBLHOCTH
BOJIbI MOXET OBITh OIICHEHA pacyeTHBIM ITyTeM 1o popmyiie [10]
J= pHO - pH57
rae pHy— BoopoiHBbIif MOKa3zaTenb BOJbI, IpoLIe Uil 00paboTKy,
n3MepeHHbld o pH-metpy; pHs — BogopoaHsiil mokasa-
TeJIh BOJABI B YCIOBHUSX HACHIIICHHUS BOJBI KapOOHATOM
KaJIbITHS.

[Ipu orpunartenbHoMm 3HaueHuu uHaekca [< (— 0,30)] Bona
CUMTAETCsl KOPPO3UOHHOM, MpHu mojoxutensHoMm [>(+ 0,25)] Bona
crocoOHa oTjaraTh KapOOHAT KaJbLius Ha CTeHKax TpyO. Ecau ot-
KJIOHEHHE OT HA3BaHHBIX 3HAYCHWH OyneT MMeTbh MecTo Oojee 3
MECSIIEB B TOy, TO TaKas BOja JOJDKHA TIOJBEPraThCs CTAOMIN3a-
ITUH.

[Ipn moxcueTe WHAEKCA HACHIIMIEHUS YYWUTHIBACTCS CHU-
xenne EH u mienodnoctd Bojel mpu 00pabOTKE ee KoarylisH-
tamu A1,(SOy)3, FeSO4, FeCl u ap.

Jlnst ucknmroueHus: KOppo3uOHHKBIX TporieccoB (J<0) Boxy 00-
pabaThIBAIOT MICJOYHBIMH peareHTaMu, TrekcameTadocdarom
[(NaPOs)s] u tpumomudocharom (NasP;0;) HaTpus, TpuHATPHIA-
docharom (Na;PO, 12H,0) u cynepdocdarom [Ca (H,PO4),].

Pacxon peareHTOB Ha CBsI3bIBaHHWE | MI YTJIIEKHCIIOTBI CO-
CTaBJISIET:

Bun pearenra NaOH | CaO Mexn, mpamop CaCO;, Na,CO;4

Pacxon pearenra Ha
cBs3bIBaHME | MT arpec- 0,9 0,45 2,26 1,7
cuBHOit CO,, MT

[Ipu npuMeHeHuu i cTaOWIM3alK BOJIbI U3BECTH, MeJia U
MpaMopa TOBBIIIAETCS O0Iasi )KeCTKOCTh BOJBI, HETOYHAS JIO3H-
POBKa MX MOXET IPUBECTU K PE3KOMY NOBbIIeHHI0 pH, uTo oTpa-
3UTCA Ha Xoze koaryisauuu. [Ipu BBeeHHMHM PAacTBOPOB 3THX pea-
TEHTOB B CMECHTEJIb BO3MOXHO TIOBBIIIEHHE IIBETHOCTH 00-
pabaTeiBaeMO BOJIBI 3@ CYET TOTO, YTO MpH MOBbIieHnu pH ycu-
JIMBAETCs OKpacka 'yMHUHOBBIX BEIIECTB.
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s mpenynpexaeHus: 3apacTanusi Tpyo KapOOHATOM Kallb-
Ul Bojia 00pabaThIBaeTCsl CEPHOM U COJISTHOM KUCJIOTaMH, rekca-
Mmetadocdarom unu Tpunoaudocdarom HaTpusl.

Pacuer 103 peareHTOB i CTaOWIM3alMK BOJBI, ONpeselie-
HHE IEJOYHOCTH ¥ pH BOABI mocie KoarylInpoBaHus, a TaKKe Me-
CTa BBOJIa MX YCTAHABJIMBAIOTCS TI0 JaHHBIM paboThl [8].

YTOo4yHEHHE /103 IIEIOYHBIX PEareHTOB, a TaKXKe MPOIODKHU-
TEJBHOCTh TepHoAa (HOPMHUPOBAHUS 3AIIUTHOH KapOOHATHOM
TUIEHKH MPOU3BOJUTCS B MPOLIECCE IKCIUTyaTalluu TPyOOIpOBOIOB
U COOpY>KEHHUI Ha OCHOBE MPOBEJIEHUS TEXHOJIOTMUECKUX U XUMHU-
YeCKUX aHAJM30B, a TAKKE HHAMKATOPAMH KOPPO3UHU. DTHMHU
HAOJIOJICHUSIME OTIPEICIISIETCST TakKKe TeIIECO00Pa3HOCTh MOIeP-
KaHWS HeOOJIBIIOTO MPECHIIICHNsT BOIBI KapOOHATOM KNI T10-
CJIe Ha4aJbHOTO TIeproia GOPMUPOBAHUS 3AIMUTHON KapOOHATHOM
(mmm kakoi-mubo Apyroi) IUIEHKM Ha cTeHkax TpyO. [ns storo
BBIJICIISIIOTCS.  KOHTPOJIbHBIC  (OTKJIIOYAEMbIE), JIOCTYIHBIC —JUIs
OCMOTpa y4acTKH TpyOOIpoBoOIa.

Jnist cTabuiM3any OYMIICHHOW BOJIBI, KPOME BBEJICHUS pe-
areHTOB I0Cie OTCTOMHHMKOB WIH (PUIBTPOB, MOTYT MPUMEHATHCS
KOMOWHHUPOBAaHHBIE (DUIIBTPHI, COCTABICHHBIE M3 OOBIYHOW Tecya-
HOM 3arpy3Kd U CIIOSi MpaMOPHOHM KpOIIKH BbicoToM 710 400 MM C
KpynHocTbio 3epeH 1...3 MM (¢punbtp JI.A. Kynsckoro u U.T. ba-
paHoBckoro). IlpuMenenue kapOOHATHBIX MOPOJ OOECHedrnBaeT
0oJjiee CIOKOIHOE MpOTeKaHHWe Mpoliecca CTaOWIM3AIMK, TaK Kak
IpU 3TOM HE HabmoaaeTcsi pe3koro nosbienus pH npu koneba-
HUSIX JJ03UPOBOK. Eciii B Bozie comepkuTCs )kene30, TO ero Hy>KHO
yIAINATH A0 MOJa4u BOJBI HA (DMIIBTPHI, HHAYe MpaMOpHasi KPOIIKa
OyZeT MOKPBIBATHCS TUICHKOW COSIMHEHUN Kelle3a, HeCMbIBaeMOH
NpY TIPOMBIBKE (HIIBTPOB.

[HoamenaynBanue BOJBI COAON MPOU3BOAMUTCA C MOMOIIBIO
HACOCOB-/103aTOPOB, OAYKOB J103aTOPOB, & TAKXKE J103aTOPOB, pabo-
TAIOMKUX MO TNPUHIWNY BbITeCHEHUs. COMOBBIH pacTBOp MpH-
TOTOBJISIIOT B METAJUIMYECKUX WM Kene300eToHHbIX Oakax. Em-
KOCTb GaKOB, M,
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V= aQt ,
10000 pn
TJIe a — 1034 COJbI, /M’ ; O — pacxoj1 BOJIbI, M3/'—I; t — Bpems paboThI
(uUIbTPOBAILHON MM HACOCHOM CTaHIMH, 4; p — KOHLIEH-
Tpalusi — KpernocTh COJOBOr0 pacTBopa (mpuHUMAIOT 5%);
1 — YHCIIO 3aTBOPEHUH, CYT.

Hus obecriedennss OecriepeOOWHOCTH JTO3UPOBAHUS BOJIBI
NPUHUMAIOT HE MEHee JIByX 0akoB cOIOBOro pactBopa. /s ycko-
pEeHHS PacTBOPEHHs COABI IIeIeCO00pa3HO MOAOTPEBATH BOAY 10
40...50 °C.

W3BecTh A moAlIeIavyMBaHUsl MPUTOTOBISIOT B BUAE U3-
BECTKOBOTO MOJIOKA. YCTpPOWCTBA AJII MPUTOTOBJICHUS U JI03UPO-
BaHMSI U3BECTKOBOTO MOJIOKA COCTOAT M3 OyHKepa JJIsl IpHeMa H3-
BECTH, JpOOWIKH, OakOB /I TamleHWUs W3BECTH, OaKoB-
CaTypaTopoB NPUTOTOBIEHUSI U3BECTKOBOTO MOJIOKA U J03aTOPOB.
TpyOonpoBoabl TPaHCHOPTHUPOBAHHSI HM3BECTKOBOIO MOJIOKA HE
JOJUKHBI UMETh KPYTHIX MOBOPOTOB. CKOPOCTH B HHUX JIOJIKHBI
OBITh HE MEHEE TeX, KOTOpbIE Jep’aT BO B3BEIIEHHOM COCTOSHUU
yacTulbl u3BecTH. Kpenocts pacTBopa npuHumaeTcs He Bbilie 5%.
[Ipy BBemeHMHM H3BECTKOBOIO MOJIOKa B YHCTYIO Boxy (Tocie
OCBETJICHHUS WM B BOJly M3 CKBA)XHH) MPOU3BOJAAT (QMIBTPOBAHHE
MOJIOK2 Yepe3 MPaMOpHYIO KpOIIKY, APOOJIEHBI aHTPAIHT C 3ep-
Hamu 0,5... 1,0 MM BbicoTO# ciost 0,7 M M CKOPOCTBIO (PHIIBTPOBA-
HHS 5...6 M/4 C IPOMBIBKOH HHTEHCUBHOCTHIO 12...14 11/(c-M?).

®TopupoBanne u obdechropuBanue Boabl. Heobxonu-
MOCTb (PTOPUPOBAHUS XO3THCTBEHHO-ITUTHEBON BOJBI M JI03bI PTO-
pa B K&KJIOM OTAEIBHOM Cy4ae YCTaHAaBJIMBAIOTCS OpraHaMu ca-
HUTAPHO-3MHIEMHOJIOTHYECKON CITyKOBI.

BBon  ¢ropcomepxkammx — pearentoB  (Na,SiFg, NaF,
(NH4),SiF¢, HF, H,SiF¢) ocymectBisieTcs, kak npaBuiio, B YUCTYIO
BOJy Iepes ee obe33apakuBaHueM. Bregenue ux nepen QpuibTpa-
MU JIONYCKAETCA MPH JBYXCTYIIEHYATON OYHCTKE BOIBI.

[Ipu ucnonwszoBanuu Na,SiF¢ npuHUMAaIOTCS CXeMbl C MpHU-
TOTOBJICHHEM HEHACBIIEHHOI'O PacTBOpa peareHTa B PacXOJHbIX
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0akax WM HACBIIICHHOTO PacTBOpA peareHTa B caTypaTopax OJIu-
HapHoro Hacwimienus. [Ipu ucnonb3oBanuu NaF, (NH4)SiFs u
H,SiF¢ mpuMeHSIOTCSI TEXHOJIOTHYECKUE CXEMBI C TIPUTOTOBJICHUEM
HEHACHIIICHHOTO PacTBOPA B PACXOIHBIX OaKax.
[Tpou3BOAUTENBHOCTH CaTypaTopa (g, J1/4, IO HACBHIIIEHHOMY
pacTBopy peareHra
qc = HoPya/n.,
rae [y — nosa ¢ropa, /M’; q — pacxoj oOpabaThIBaeMoii BOBI, M/;
Py — pacTBOpUMOCTh KPEeMHE(TOPHCTOrO HATpus, I/, CO-
crapistontas npu temmnepatype 0 °C — 4,3; 20 °C - 73 u
40 °C —10,3; n, — KOJIMYECTBO CaTypaTOPOB.
[Ipu ompenenennn oobeMa caTypaTopoB BpeMms IpeObIBa-
HUSI B HAX PAacTBOPOB NPUHUMAETCS HE MeHee 5 4, CKOpOCTb
BOCXO/ISIIETO TIOTOKA BOJIBI B caTypaTtope — He 6onee 0,1 m/c.
Ho3a dropa [l BEIYUCISAETCS IO BEIPAXKEHUIO
o = 10 (myag — ) —— ,
K(l) C(/)
rae mgy — Kod3(UIMEHT, 3aBUCAIIUN OT MecTa BBOJA peareHra B
o0OpabaTbiBaeMyr0 BOJY; INPH BBOJE B YHUCTYIO BOJIY
my=1, npu BBOJE mepea GUIBTPAMH NPU JBYXCTYICH-
JaToi cxeme my =1,1; aj — HEOOXOAMMOE COJIEpIKAHUE
¢dTopa B 0OpabaTeiBaeMOi BOJIC B 3aBUCHMOCTH OT KJIH-
MaTHYECKOTO paifoHa, paclOJIOKEHUs] HACEJICHHOTO
NMyHKTa, ycTaHaBiuBaemoe opranamu COC, r/iv’; @ —
cojaepxkanue Gpropa B UCXOHOU BOJE, /v ; K¢ — conep-
XaHue PTOpa B YUCTOM peareHre, %o, IPHHUMAEMOE IS
Na,SiFg — 61, g NaF — 45, nna (NHy),SiF¢ — 64, nis
H,SiF¢ —79; Cy — conepkaHue 4UCTOrO peareHra B TO-
BapHOM IpoAyKTe, %.
Jlns mopoImKooOpa3HbIX PEareHTOB JOIyCKAaeTCsl IMpUMEHe-
HHE CXEM C CyXUM JO3MPOBAHHWEM pPEAreHTOB, MPU 3TOM Ipeay-
CMaTpHUBAETCs CIelUalIbHAs Kamepa JIJIsl CMEIICHUs C BOJOW U pac-
TBOpPEHHS OTJO3MPOBAHHOTO peareHTa. [lepememmBanue pactBopa
B KaMepax MpeayCcMaTpPUBACTCS ¢ IOMOIIBIO THAPABIUYCCKUX WU
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MEXaHUYECKUX YCTPOUCTB. [Ipu 3TOM KOHIIEHTpAIMIO pacTBOpa B
KaMepe PeKOMEHIyeTcsl IPUHUMATh 10 25% pacTBOPUMOCTH pea-
TeHTa NPU JAaHHOW TeMIepaType, a MUHHUMalIbHOE BpeMs IpeObIBa-
HUsSI PacTBOpa B Kamepe 7 MUH.

KonuenTparus pactBopa peareHToB py IPUTOTOBJICHUH He-
HACBHIIIEHHBIX PACTBOPOB B PACXOAHBIX Oakax IMPHHUMAETCS:
st Na,SiFg — 0,25% mpu t = 0 °C u mo 0,5% mpu 25 °C;
qst NaF — 2,5%, (NHy4),SiFg — 7% u H,SiFy — 5% mpu t = 0 °C.

[lepememmBanie pacTBopa MPOU3BOAUTCS C TIOMOIIBIO Me-
XaHUYECKHUX MEIIANOK WIH BO31yxa. IHTEHCHBHOCTD MO/a4YH TPH-
HUMaeTcs paBHoii 8...10 1/c-M7.

[Tpu mpumenennn Na,SiFs, (NHy4),SiF¢ u H,SiF¢ npemycmar-
PHUBAIOTCS MEPOIPUATHS IPOTUB KOPPO3HH 0aKOB, TPyOOIIPOBOIOB
U J103aTOPOB.

Cknaa ropconepKammx peareHToB U (propaTopHasi JOJIK-
HBl PacrojaratbCs PSIOM B 3aKPBITOM MOMEUICHUH U OBITh H30-
JMPOBAHBI OT IPYTUX MPOHM3BOJCTBEHHBIX MoMetieHnid. CKiiaickoe
MOMEIICHUE MOXKET COBMEHIAThCS C (TOPATOPHOM; TPH STOM
JOJDKHA OBITH TIpeaycMoTpeHa oOmieoOMeHHas BeHTHus. Co-
nepkaHue ropa B BO3AyXe TOMEMICHHUs GTOPATOPHOI HE JOIHKHO
npeBbimath 1 Mr/m’. dTOpcoiepKalIMe COSTMHEHHS SBISIOTCS
TOKCHYHBIMH, MOTOMY pabodre JODKHBI 00eCIIeYMBATHCS CIIC-
OJIeKI01 (KOMOWHE30HAMH, KUP30BBIMU CAaIllOTaMH, PE3UHOBBIMU
nepyatkamu, (papTyKamu, 3aIIUTHBIMH OYKaMH, PECIHPATOPaAMHU);
nocie paboTel ¢ (ropcomepKalIMMU peareHTaMu CIeayeT MpH-
HUMATh TETUIBIN AYII U MBITHCSI C MBUIOM, POT IIepes €01 U TocIIe
paboThI HA/IO TIIATETHHO TOJIOCKAaTh. B momemenun ¢GropatopHoit
HE paspemaeTcs NprueM NHIM 1 Kypenne. Hemb3st qomyckats K pa-
00Te JHII C 0)KOTaMU, MMOTPECKABILECIHCS WK pa3IpaKeHHOW KOXKEH.

MecTta BO3MOKHOTO BBIJICIICHHSI TTIBUTH JIOJKHBI OBITH 000DPY-
JIOBaHBI MECTHBIMU OTCOCaMHM BO3]lyXa, a pactapuBaHue Na,SiFs u
NaF nomkHO mpou3BOAUTHCS TOJT 3aITUTON MKA(PHOTO YKPBITHS.

ObecdToprBaHre BOJBI MPOU3BOIUTCS TPHU COACPKAHUH B
Hell ¢Topa Gonee 1,5 mr/m. Ypamenue ¢Topa M3 BOABI OCYIIIECTB-
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JSETCSl Ha OYMCTHBIX COOPY)KEHHUSX, B COCTaB KOTOPBIX BXOJST
BEPTHUKAJIbHBIE CMECHUTEJH, OCBETIIMTEIN CO CJIOEM B3BEIICHHOTO
¢unbTpa U cKopble (QUIBTPHI pa3HOW KOHCTPYKUHMU. CII0KHOCTD
AKCIUTyaTallid KOMIUIEKCa COOPYXKEHHM 3aKiIrodaercs B pa3HO00-
pa3uy MPUMEHSEMBIX PEareHTOB M, COOTBETCTBEHHO, PEAareHTHOTO
Xo3qiicTBa (ammaparypa ¥ 00OpYIOBaHHE JJsl MPUTOTOBICHUS H
JIO3UPOBAHUSI M3BECTKOBOTO MOJIOKA, Cylb(aTa aJfOMHHUS, CYyJb-
¢daTa MarHus WIK XJOPUCTOTO MarHus U xJjiopa). XJop MOXKET BBO-
JUTHCS IBAXK/IbI: CHavaja nepes MoCTyIUIEHHEM H3BECTKOBOTO MO-
JIOKa JUIS pa3pyLIeHUs 3alllUTHBIX KOJUIOMAOB U Jis1 0OecIBEYHBa-
HUS BOJBI, 3aT€M — B Pe3epByap UYMCTON BOJBI AJIsl €€ 00e33apaku-
BaHMUSL.

[Ipn skcrutyaTan OCBETIUTENENH CO CIIOEM B3BEIICHHOTO
¢unpTpa HEOOXOIUMO YUHTHIBATh, YTO XJIOMbS TMIPOOKCHIA Mar-
HUS JIETKUE, MO3TOMY CKOPOCTH BOCXOJSILIEr0 IMOTOKa BOJbI HE
JnoipkHbl Tpesbimath 0,2...0,3 Mm/c. J[03b1 peareHTOB YTOUHSIFOTCS
B MIEPHUOJ IyCKa U HAJIAJKU CTAHIIUHU, a TAK)KE U BO BPEMsI dKCILTya-
TaIUH.

[Ipr WCHONB30BAaHUU I XO3SIMCTBEHHO-TIUTHEBOTO BOO-
CHaOXEHUS TOA3EMHBIX BOJ|, HE HYKIAIOIIUXCS B OCBETIICHUH U
obecrBeunBannu, odecroprBanne IeaecooOpa3HO MPOU3BOIUTH
Ha COPOLMOHHBIX (UIBTPaX, B OCHOBE KOTOPBIX JEXKaT MPOIECChI
HMOHHOT0 oOMeHa. B kauecTBe HOHOOOMEHHBIX BEIECTB IMPUMEHS-
I0TCSI CUJIbHOKHCIIOTHBIE KATUOHUTHI, CUJIbHOOCHOBHBIE aHHOHUTHI,
Mar"e3uajgbHble cOpOeHThl, (ochaT KaapLus, CHEHATbHO 00-
paboTaHHBIE aKTUBUPOBAHHBIE YTJIM, aKTUBUPOBAHHBIA OKCH/T aJTIO-
MUHUS, THApOKcWiaanatut u Ap. [lepem 3arpy3koil copOeHTa B
GWIBTPEI HEOOXOIMMO OIPENETATh ero pabouyro OOMEHHYIO eM-
KOoCTh 10 ¢ropy. CopOIMOHHBIE PUIBTPBI MOTYT OBITH HATIOPHBIMU
U OTKPBITBIMHU.

Ynanenue U3 BOABI Kejie3a, MapraHua m kpemums. [lpu
9KCIUTyaTalll COOPYKEHUH, TPUMEHIEMBIX ISl 00e3Kee3nBaHH
BOJIbI, HEOOXOAUMO CIIEIUTh: 32 MOJTHOTOHN ynaneHus u3 Bojsl CO,
¥ HACBHIIIEHUS ee KUCIOPOAOM (TIpH a’parvu BOJIbI); BEICOTOU CIIO-
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€B HACaJIK{, YUCIOM UX U pa3MepaMH KYCKOB HACa/IKU B KOHTaKT-
HBIX ¥ BEHTWISITOPHBIX TPAJIUPHIX; BpeMEHEM NpeObIBaHMsI BOBI B
COOpPHBIX M KOHTAKTHBIX pe3epByapax (ontumaibHoe — 30...60 MuH);
3a ONTHMaJbHBIM 3HaueHueM pH, mpu Kkoropom Hawmboliee WH-
TEHCHBHO MPOTEKAIOT MPOIECCHI THAPOIIN3a, OKUCICHHUS U XJIOIbe-
00pa30BaHMs JKEJIe30COAEPKAIINX BELIECTB; 32 COCTOSHUEM OT-
BEPCTUIl B JpPEHaXHbIX cUcTeMax (WiIbTpoB. UTOOBI yIydmINThH
OTMBIBKY BEPXHETO CJIOS MeCKa B (QHIbTPaxX OT 3aJep KaHHBIX JKe-
JE3UCTHIX 3arpsi3HCHUH, CIeAyeT NpeaycMaTphBaTh YCTPOMCTBO
JUISL TIOBEPXHOCTHOM MPOMBIBKU M TIPOJIYBKH (DMIIBTPYIOIIETO CIIOS
BO3/1yXOM.

OmuH pa3 B TOJ cileayeT oTOMpaTh MpoObl (PHIBTPYIOIIETO
MaTepHaa Juis oIpeesieHus 3arps3HeHHocTH. He pexe 2 pas B
TOJ] )KeJIaTeIbHO MPOBEPUTH YOBIIb 3arpy3KH (PUIBTPOB IyTEM H3-
MEpPEHUs] PACCTOSHUS O KPOMKHU >keno0oB. [Ipu 3HaUMTENBHBIX
NOTEPSX ATH MaTePHAJIbl IOTPYKAIOT, MIPEIBAPUTEILHO yIaUB Ha
3...5 cM 3arpsi3HEHHBIN CIIOH.

Hcnonp3oBanue it 00e3KeNe3MBaHUsI KATHOHUTOB 1I€IIECO-
o0pa3Ho B TeX clydasx, KOTJa OJHOBPEMEHHO C 00e3Kelle3nBaHU-
eM TpedyeTcs U ymsrdenue Bojsl. [Ipu 3ToM HE00X0AUMO YUHUTHI-
BaTh CIIEIYIOIIEe: Ha KATHOHUTAX MOKET OBITh 3aJIep>KaHo JKele3o,
HaXOJIsIIIeecs] TOJILKO B HOHHOM (hopMe; MomagaHue BO3ayXa B BO-
Ny JTOJDKHO OBITh MCKJIIOYEHO, TaK Kak B MPOTHUBHOM ciy4ae 00-
pa3yeTcsi HepaCTBOPHMBI THAPOKCH]T jkene3a. JKenes3o, MpucyTCT-
BYIOIIIEE B BOJIC B BUJIC OPraHUYECKUX KOMIUIEKCOB U KOJUIOUIHOTO
THJIPOOKCHIA, OKa3bIBACT OTPHUIIATEIBHOE IEHCTBHE HA KATHOHUT,
BBI3BIBAsI CHIKEHNE OOMEHHON €MKOCTH.

Mapraser 1mo CBOMM CBOWCTBaM TPHUOIKACTCS K JKEIe3y,
MOATOMY JIJIsl yJAJICHUSI €r0 MPUMEHSIOTCS Te e CIIOCOOBI U CO-
OpYXXEHUsI, YTO U JUIS yJIAJICHUS JKee3a.

OO0eckpeMHUBaHKUE BOJBI IOCTUTAETCS MIEPEBOJOM COEIHMHE-
HHUI KPEMHEKHCIIOTHI B KOJUIOMIHBIE COCIMHEHHUS C TOCIEAYIOMen
ee KoaryJsmuend W ocakaeHueM B3Beceil. OOECKpeMHUBAHUE OCY-
IIECTBIIICTCS] PEareHTHBIM M aHHOHHTOBBIM criocoOamu. B kaue-
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CTBE peareHTOB HCIOJIb3yeTcsl U3BecThb, conu xkene3a (FeSOq4, FeCl
u 1p.), conu amomMuHus (Al,(SOs);, NaAlO,, Mg(A10,), u np.),
THIIPOOKCH]] MarHusi, 000 KEHHBIN JTOJIOMHT, KayCTUYECKUN Mar-
HE3UT, TPaHYJIMPOBAHHBIA OKCUJ MAarHus, MarHe3UT, MarHe3ualb-
uerii copbent (BHUUM BOIAI'EO) u np. Ilpomecc obOpazoBaHus
KOJUTOM/IOB THIPOKCHAA KPEMHHUS W HMX KOaryJupOBaHHE 3HAYH-
TEJIBHO YCKOPAIOTCS Tipu noBbierny pH (o 8,5...10) u temmepa-
Typsl BoAsl (10 90...95° C).

s o0ecKkpeMHHBaHUSI BOJbI AHUOHUTAMHU TPUMEHSIOTCS
CUIILHO- ¥ CpEIHeOCHOBHBIE aHHOHUTHI B OH-(popme; nprMeHeHne
CIa00OCHOBHBIX AHHMOHHTOB BO3MOXXHO TIPH MPEIBAPUTEIHHOM
NpEeBpalIeHUN C1a00i KPEeMHUEBOW KHUCJIOTHI B CHIIBHYIO KpeMHe-
(TOPUCTYIO KUCTIOTY.

Ilyck, Hamagka W SKCIUTyaTalus pPEarcHTHOrO XO35MCTBa,
CMECHTENIeH, OTCTOMHUKOB U (PUIBTPOB MpH YJaJCHHH W3 BOJBI
XKele3a, Mapraiia ¥ KPeMHUsI TIPOU3BOAATCS B OCHOBHOM TIO TIpa-
BUJIaM JIJISl OCBETIICHHS U 00CCIIBEYHBAHUS BOJBI.

6.20. IIpon3BoOACTBEHHBIH KOHTPOJIb
padoThI COOpPYKEeHM i

ObecnieueHne 3anpOCKTUPOBAHHBIX TEXHOJIOTMYECKUX MPO-
LIECCOB, CO3JAIOUINX OJaronpusATHbIE (PU3MKO-XUMHUYECKUE U Opra-
HOJIENTHUYECKHUE CBOWCTBA BOBI, a TAK)KE CAHUTAPHO-3IHUIEMHUOIIO-
THYECKYI0 0€3011acHOCTH €€, MPOU3BOAUTCS C MOMOIIBI0 MOCTOSH-
HO IPOBOJMMOIO KOHTPOJIS HaydajbHBIX, IPOMEXKYTOUHBIX M KO-
HEYHBIX KOJIMYECTBEHHBIX U KAUYECTBEHHBIX MTOKA3aTeJIed BOJBI.

Konrpons ocymectBisercs pa3HOOOpa3HbIMH — MPHOOpaMu
[10], ycraHaBnMBaeMbIMH B Pa3IMYHBIX TOYKAX CTAHIMH, & TAKXKE
MyTeM B3THs POO BOJIBI M aHAJIM32a €€ B JJA0OPAaTOPHBIX YCIOBUSX.

IIpon3BOACTBEHHBIN KOHTPOJIb IO CBOEMY HA3HAYEHHUIO MO-
XKeT OBITh pa3/ieleH Ha YeThIpe TPYMIbBI: THIPAaBIMYECKuil; pu3u-
KO-XUMUYECKHH;, OaKTepUOJOTUICCKHA W THUAPOOHOIOTHICCKUH;
TEXHOJIOTHYECKUM.
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lMunpaBnuyeckuil KOHTPOJIb BKIIIOYAET: a) ONpeAeTIeHHE pac-
XOJIOB BOJIbI: TIOCTYMAIOLIEH Ha CTaHIMIO; 00pabOTaHHOW U Moja-
BaeMOIl B pe3epByaphl; MOCTyNAIOUIEH Ha Ka)KI0€ BOJIOOYUCTHOE
coopykeHue (OTCTOMHUKH, OCBETJIMTEINM CO  B3BEUICHHBIM
ocankoM, ¢pmibTpel 1 KO, KaTHOHUTOBBIE U AaHWUOHUTOBBIE U JIPY-
THE YCTPOMCTBA W COOPYKEHUS); IOCTYMAIONIEH Ha TPOMBIBKY
GWIBTPOB; MOMaBaeMON B CETh BOJOMOTpeOUTENEH (HACOCHOM
craniuei Il momwema); momaBaeMoil Ha COOCTBEHHBIE HYXKJIbI
CTaHIMU U T. 1.; 0) YCTaHOBJIEHHE YPOBHEH BOJbI B OTCTOMHHKAX,
¢unbTpax, a TakKe B pe3epByapax UMCTOM BOIbI, IPOMBIBHBIX 0a-
Kax, peareHTHbIX Oakax W T. I.; B) ONpeJeJIeHHe NOTEPh Hamopa B
¢uIBTpax U OTAETBHBIX y4acTKax TPYOOIPOBOJOB, HA BCACHIBAIO-
IIMX U HATIOPHBIX JIMHUSAX.

OU3UKO-XUMHUYECKUH KOHTPOJIb BKIIIOYAET orpeaesieHne (hu-
3MUYECKUX M XUMHUYECKHX MOKa3aTesiel KauecTBa BOJABI Ha paziny-
HBIX YYaCTKax JBHMKEHHUS BOJBI [0 OYUCTHBIM COOPYKEHHUAM. AHa-
JU3bl IPOBOJATCS, KaK MPaBUIIO, B JIAOOPATOPUSAX MPU CTAHIUAX.
B Hacrosimee BpemMs HaMeyaroTCsi TEHICHIMHM ONpPEICIICHUs
Ha3BaHHBIX TIOKa3aTeliel C MOMOIILI0 IPUOOPHOTO OPOPMIICHHUS U
BBIBO/IA MIOJIy4aE€MBIX PE3yIbTaTOB B OJIUH LIEHTP.

bakTepuonmorndeckuii M THIPOOMOIOTHYECKHNA KOHTPOJh
npeaHa3HadyeH Jyisd onpejesieHus] 0aKTepHOJIOrHUecKUX IoKas3are-
Jei, T. e. o01Iero yuciaa canpoPUTHBIX OakTepuil U OaKTepHil KH-
HIEYHOM MaJO0YKH, U aHaJu3a MUKPO(IOPH MO (PU3NOIOTUIECKUM
rpynnaMm. ['mapoOuonornyeckuii aHamu3 JaeT BO3MOXKHOCTh
HOJICUUTATh YHCIIO KJIETOK (PUTO- U 300IUIAHKTOHA B €TUHUIIE 00B-
€Ma BOJIbI U OTIPENENIUTh BUIOBOM COCTaB IUIAHKTOHA; MPH THIPO-
OMOJIOTUYECKOM aHAJIN3€ OIPEICNAIOT TAaKXKe YUCIO W BUIOBOU
COCTaB HEIUIAHKTOHHBIX OPTaHU3MOB — YE€pBEH, JIMUYMHOK HACEKO-
MBIX U T. J1., TONAJAI0NIMX B BOJLY U3 MOYBBI U JIOHHBIX OTJIOKEHUH.
B COBOKYMHOCTH € CaHHTapHO-XMMHYECKUM aHAJIM30M THUAPOOHO-
JIOTMYECKHE JIaHHBIE Aaf0T BO3MOXXHOCTh OICHUTh U3MEHEHHE CTe-
NEHU 3arps3HEHHOCTH BOJOEMa, YTO OYEHb BAXKHO JUIS OYHCTHBIX
COOpYKeHHH, TaK KaK M3MEHEHHE KauecTBa BOJIbI TpeOyeT KOppeK-
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TUPOBKHU TEXHOJIOTMYECKHX MTapaMeTpoB ouuCTKH. [Ipu 3TOM HEOO-
XOJMMO UMETh B BHJLY, YTO IIPU OYUCTKE BOJIBI UMEET 3HAYCHUE HE
TOJILKO YHWCIIO KJIETOK TUIAHKTOHA, HO M MX BUJIOBOW COCTaB: pas-
JWYHBIE BUJBl IUIAHKTOHHBIX OPTraHU3MOB O0O0JaNalOT pPa3HOM
YCTOMYMBOCTBIO K JIEUCTBUIO OKHCIUTENIEW M OPYTHX PEarcHTOB,
NPUMEHSEMBIX Tipu 00paboTke BOABI. ['mapoOnomornyeckuii ana-
3 prodpeTaeT 0codoe 3HAYCHHE BO BPEMs IIBETEHHS BOJJOEMOB.

[To MecTy npoBeicHNsI aHATTU30B OHU MOT'YT OBITh MECTHBIMU
U [IEHTPATU30BaHHBIMH.

TexHOoNMOrMYeCKHnii KOHTPOJIb BKIIFOYAET CBOCBPEMEHHYIO 3a-
TOTOBKY PacTBOPOB PEAareHTOB, MX KOHIICHTPALUIO, MOJa4y B CO-
OpyKeHUs, a Takke A3P(HEKTUBHOCTH pabOTHI KaXKIIOTO COOPYKEHUS
B OTAEIBHOCTH, BKJIIOYasi XJIOPATOPHBIE © aMMOHH3aTOPHBIE.

TexHonornyeckne aHaaM3bl MO3BOJSIOT OICHUTH KAa4eCTBO
BOJIbI C TOYKH 3PEHHUSI BOBMOKHOCTH 00pa0OTKH €€ TEM WIIM WHBIM
METOZIOM H BBIOpAaTh ONTUMAIIbHBIE 103kl peareHToB. K 4ucny Ta-
KUX aHAJM30B MOXXHO OTHECTH MPOOHOE KOaryJlInpoBaHKe, yIieBa-
HHe, (QWIbTPOBaHHE, OTCTaWBaHHWE, 00E3KEIC3UBAHUE, XJIOPUPYE-
MOCTh €€ U T. TI.

Kak npaBmiio, kauecTBO BOABI KOHTPOJIMPYETCS Ha BCEX 3Ta-
nax ee MOATOTOBKH, MOITOMY Tepesl KaXIbIM COOPY>KEHHEM U I10-
CJIe HEero IOJDKHBI OBITh TMPEIYCMOTPEHBI MPUCIIOCOOICHHS ISt
orbopa mpob. Kpome Toro, kauecTBO BOJBI TOHDKHO KOHTPOIUPO-
BaThCsI HE TOJIBKO B TpeeNiaX OYHCTHOW CTAaHIIMH, HO TaKXKe U 3a
ee mpe/ieNaMu: B pe3epByapax YHCTOW BOJBI, BOJIOBOJAX, pacipe-
JIeTUTENIbHON CETH, BKIIIOYas W BOJOPa30OpHBIE KPaHBI B JOMax.
[Tpu sToM MecTa orOopa MpoO yCTaHABIMBAIOTCS TAKUM 00Pa3oM,
YTOOBI MOXKHO OBIJIO OIIEHUTHh KAa4eCTBO BOJBI BO BCEX OCHOBHBIX
MarucTPaIbHBIX BOJOIPOBOIHBIX JMHUAX, B HAUOOJIEE BO3BHIIICH-
HBIX, YJAJICHHBIX U TYIIUKOBBIX YY9aCTKaX yJIHYHON CETH.

Mecrta oTOopa Mpod M UX KOJIUYECTBO COTIACOBBIBAIOTCS C
OpraHamMH CaHWTapHOW cIyXObl. MUHHMaJIbHOE YHCIO HUX YCTa-
HABJIMBACTCS B 3aBHCUMOCTH OT HaceneHus: 10 10 ThIC. 4eIoBeK —
He MeHee 2; 1o 20 TeIc. geitoBek — He MeHee 10; 1o 50 TeIC. Yemo-
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Bek — He MeHee 30, 1o 100 Thic. yenoBek — He MeHee 100 u 6oJIb-
el YUCIEHHOCTH HaceneHus — He MeHee 200 aHalu30B B MECHIL.
Bo Bcex oToOpaHHBIX Mpobax ompenaensercs ooiiee Ynucio OakTe-
pHii, KOJTU-UH/IEKC, MyTHOCTb, IIBETHOCTb, 3a11ax, MPUBKYC H JP.

[lepeuenb (PHU3MKO-XUMHUECKHX W OaKTEPUOJOTHUCCKHX,
THUIPOOHOJIOTHIECKIX aHATM30B W TpaduKu WX TpoBeAeHHs (Tpa-
(GbUKH POU3BOJICTBEHHOTO KOHTPOJISI) TIPOBOMATCS O pa3padaThl-
BAa€MbIM Ha CTAHIMSIX WHCTPYKUUSAM [9] B 3aBHCHMOCTH OT MECT-
HBIX YCIIOBHH.

[Tpou3BOJICTBEHHBI KOHTPOJIb HEOOXOAUM Ui MOJICpIKA-
HHSI HOPMAJILHOT'O TEXHOJIOTUYECKOTO Mpoliecca padoThl CTAHIIUH U
NPUHATHS B X0J1€ SKCIUTyaTallid OTIEPATUBHBIX PELICHUH, KOTOphIE
HE B ylIep0 KaueCTBEHHBIM U KOJMUYECTBEHHBIM MOKA3aTENISIM BOJIBI
JAI0T SKOHOMUYeckuit apdext. Hanbonee r¢dhekTHBHBIME CpeCT-
BaMU CHIDKCHHSI CTOUMOCTH 0OpaOOTKM BOJABI HAa CTAHIMSIX SIBIIS-
€TCsI CHI)KEHHE pacxojia €€ Ha COOCTBEHHBIC HYXJbI M YMCHBIIIC-
HHE KOJINYECTBA PEareHTOB, UCIOIb3yEMBbIX JIJIsl 00paOOTKH BOJIBI.

[Ipou3BOICTBEHHBII KOHTPOJIb B TIpeAeax OYUCTHON CTaH-
IIMM BKJIIOYAET KOHTPOJIb MPOIIECCOB MPeIBAPUTEIBbHON 00paboTKH
BOJIbI, KOAryJUpOBaHUs, OTCTaMBaHWA, (QWIBTpOBaHMA, 00e33apa-
KUBAHUS BOJIBI.

[IpensapurensHas 00paboTKa BOABI OCYIIECTBISIETCS C IIe-
JbIO TOBBIIICHUS () (HEKTUBHOCTH MPOIIECCOB OCBETICHUS M 00ec-
[[BCUMBAHKS, yJAJICHHUS 3alaxOB W TPUBKYCOB, CHWKEHUS JI03BI
KOAryJsiHTa W JIMKBHIAIMU CHelU(PUISCKUX TpuMeceld, KOTOphIe
HE yaJSIFOTCS U3 BOJIBI B OCHOBHOM TE€XHOJIOTHYECKOM IIpoIiecce, a
TaKXe ISl YITyqIlIeHNs] CAHUTAPHOTO COCTOSIHUSI COOPY)KEHUI.

K meTomam mpemBaputenbHONH 00paOOTKH BOIBI OTHOCSTCS:
OKHCcIIeHHe (030H, XJIOp, TIEpMaHraHaT Kajlus W Jp.), YrJeBaHHE
(paznuuHble MapKH aKTUBUPOBAHHBIX YTJICH), MOJIICIauYNBAHHE
(u3BecThb, cosa, KU HATp | Ap.), MOJAKHCICHHUE (CEpHAsi U COJIs-
Hast KHCJIOTHI), aMMOHU3AIHS BOJIBI.

OnHOM W3 BaKHEHIINX 3a/1a4 MPEBAPUTECIHLHOTO BBEICHHS
OKHCITUTEJICH SIBIISICTCSI CHUKCHUE YHCICHHOCTH YKHBBIX OpPTaHH3-
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MOB: (UTO- U 300IUTAHKTOHA. B TO ke BpeMsi HeOOXOJMMO UMETH B
BUJy, YTO MpPHU MPEIBAPUTEIHLHOM XJIOPHUPOBAHUU BOJ, COJCP-
JKAIUX OPraHUYeCKUE BEIIECTBA, BO3MOKHO 00pa30BaHKE XJIOPOP-
TaHUYECKHUX BEIIECTB, B 4acTHOCTH Tpuraiomerana (TI'M), sBmus-
IOIIMXCSI KAHIIEPOTEHHBIMH BEIIECTBAMH.

[Ipu Hamuuuum B Boje coyieBoro ammuaka 3(pdekTuBHOCTH
XJIODUPOBAHUS CHWKAETCS, TaK KaK B 3TOM CIlly4dae XJIOp CBS3bIBa-
€TCsl aMMHAKOM B XJIOPAMUHBI, KOTOpbIe 00JIaAal0T MEHBIINM OaK-
TepUIUIHBIM neiicTBueM. [y obecriedeHnss HEOOX0IUMOTro Oak-
TepunuIHOTO (P (deKTa B 3TOM ciydae TpeOyeTcs MOBBIIICHUE J10-
3BI XJIOpA.

Ha mepBom 3tame 00pabOTKH BOIBI BaXXHO OOECHCUUTH TH-
0enb OpraHM3MOB 300IUIAHKTOHA. [lormOmme MUKPOOPTraHU3MBI
JIETKO YAAJSIOTCS M3 BOJBI MIPU €€ KOaryJMpOBaHUU, TOTJA KaK B
YKMBOM COCTOSIHUM MHOTHE TPEICTABUTEIH 300TUIAHKTOHA (B 4acT-
HOCTH, HU3IIME PaKooOpa3HbIE) MOTYT COXPAHATHCS B XJIOMBSIX
CKOAryJIMpOBaHHON B3BECH, BBIOMPATHCS M3 HUX B APYTHX COOPY-
KEHUAX U TIPOU3BOAUTH TTOTOMCTBO.

Bonbiioe 3HaueHne mpyu OCBETICHHH M 00ECIIBEYUBAHUU BO-
Il ©IMEET KOHTPOJIb Iporecca koarynupoBanus. [lupoko mpume-
HsieMbIid KoaryistHT A1,(SO4); 00pa3zyeT HepacTBOPUMBIN THIPOK-
cuj B orpaHuueHHbIXx npenenax pH (ot 5,5 mo 8,5), ero pac-
TBOPUMOCTH 3aBUCHT TaKXK€ OT TEMIIEPATYPbl BOJbI—C MOHWKEHU-
€M TEeMIIepaTypbl PaCTBOPUMOCTh THAPOKCHIA MoBbIIIaeTcs. Kpo-
Me 3TOr0, KOaryJupyeMOCTh B3BECH 3aBHCHUT OT ee¢ cocTtaBa. Koa-
T'YJIMPOBAaHUE MAaJIOIBETHBIX XECTKUX BOJ HanOoJiee IHEPTUYHO
MPOTEKaeT B HEHTpaNBbHON WM CIIa0omenoYHol cpenax mpu pH
7,5, T. €. IpH yCIOBHUAX, ONTUMAJIBHBIX JJIs1 00pa30BaHUs XJIONHEB
ruapoKcuia amoMuHus. OCBeTIeHHEe W 00ECIBEYMBAHUE MSTKUX
BOJI C IIBETHOCTHIO Oosiee 50° menecooOpa3Ho MPOBOIUTE MPH 3HA-
geHwmstx pH 5...6. KommonmHeie ryMycoBbIe BelecTBa COpOUPYIOT-
cs Ha noBepxHoctu A1(OH);, nmepenaBas emy cBOMCTBa. YCTONYH-
BOCTh TYMHHOBBIX KOJUIOWJOB TIOHMKAETCS MPH yMEHbIIeHUH pH,
MOATOMY M KOAaryJUpOBaHHE TaKWX BOJ YCICHIIHO MPOTEKAeT B
KHUCJOU cpenie.
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Pematoryto ponb mpu KOaryJIupOBaHWM HUIpaeT BhIOOp H
MOAJIEPKUBAHUE ONTUMAIBHOW JO3bl KOAryJsiHTa, T. €. TOTO MHU-
HUMAJIBHOTO €r0 KOJIMYECTBA, MPHU J00ABICHUN KOTOPOTO JOCTHUra-
eTcsi Tpedyemasi CTeTeHb OCBETICHHS U 00eCIBEUMBAHUSI BOIBI.

Cno’XXHOCTb OJJHOBPEMEHHOU OLIEHKU U y4eTa MHOTOYHUCIICH-
HBIX (DAaKTOPOB (IMCHEPCHOCTH MHHEPAIbHBIX MpUMECEH, cocTaBa
OpPTaHUKH | T. [.), BIUSIOMINX HA MPOLECC KOAryJIupOBaHUs, TPH-
BOJIUT K HEOOXOIMMOCTH OIBITHOTO OTPE/IEICHNUs 103 KOAryJsHTA.
YacroTa TaKOro ONpENesIeHUsI 3aBUCUT OT IOCTOSHCTBA KadyecTBa
BOJIbI B BOJJOMCTOYHHUKE.

B nponecce skcIuryaTany ONTHUMAaIbHYIO 03y KOAryJssHTa,
OTpeeNICHHYIO MPOOHBIM KOATYJIUPOBAHUEM, HHOTIa MTPUXOIUTCS
KOPPEKTUPOBATH C YYETOM JaHHBIX TMAPOOMOIOTHYECKOrO aHAJIH-
3a. M3MeHeHHe BHIIOBOrO cocTaBa (PUTOIUIAHKTOHA W TOSIBICHUE
HEKOTOPBIX NPEICTABUTENIEH 300IUIAHKTOHA IPUBOJUT K yBEJIHYE-
HUIO O3Bl KOAryJsiHTa. Y CTAHOBJIEHO, YTO NPEPBIBUCTOE KOATYJIH-
pOBaHME, YacTO NMPUMEHSIEMOE HA OUYUCTHBIX COOPYXEHMSX, He-
OPUMEHUMO ITPH 3HAYUTEIILHOM PAa3BUTUHU (PUTO— M 300TUIAHKTOHA.

TeXHOJIOTMYECKUIT KOHTPOJIb KOAryJMpPOBAaHUS JOJKEH CO-
YeTaThCs C MPABWIBHOW JKCIUTyaTallUEd COOPYKEHHM, MpeTHA3HA-
YEHHBIX JJI1 MPOTEKaHMs IpoleccoB KoaryaupoBaHus. K Takum
COOpPYKEHHSIM B IE€PBYIO OUYEpEdb OTHOCSTCS THUIPaBIMYECKUE
yCIIOBUS pabOThI CMeCUTeNIel U KaMep XJIOMbeoOpa3oBaHUsI.

TexHoIorn4ecKuii KOHTPOJIb 3a pabOTONW OTCTOMHBIX COOPY-
KEHHUH (BepTUKAIbHBIX, TOPU3OHTAIBHBIX U OTCTOMHUKOB C MOJIOY-
HBIMU MOZYJISIMH) 3aKI04aeTcs B HAOJMIOJCHHM 3a PaBHOMEPHO-
CTBIO PACIpPENENICHNs] BOJIBI MEXAY COOPYKEHUSIMHU U CKOPOCTHIO
JIBIOKEHHUS BOJBl B HHUX, B OLEHKE KadecTBa IOCTyHAOLIeH H
OCBETJICHHOW BOJBI, B ONPEIEICHUN KOJIMYECTBA M KayecTBa 3a-
JIEPKAaHHOIO OCAIKA.

ITpu 3KcIuTyaTanMy OCBETIMTENEH CO B3BEIIEHHBIM OCaIKOM
BEJYTCSl CUCTEeMaTHYeCKre HaOI0ICHUs 32 PAaBHOMEPHOCTBIO pac-
npeseeHds U cOopa BOJbI, 32 COCTOSHUEM OTBOJHBIX JOTKOB U
YCTPOWCTB, PEryJUPYIOIUX MEePEenyCcK H30bITKAa B3BEIICHHBIX Be-
LIECTB B 30HE OCBETJIEHHS B OCAAKOYIUIOTHHUTENb. HopmanbHas
paboTa ocBeTnuTeNel oOecrneynuBaeTCsl MPaBUIBHBIM pacIpeee-
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HHEM BOJbI MEXIYy 30HAMH OCBETJICHUS W YIUIOTHEHHS OCaJKa U
NOJI/ICP’)KAaHUEM OTPE/ICTICHHOW CKOPOCTH BOCXOISIIIETO TOTOKA
BOJIbI B 30HE OCBETJICHHS M 3AIIUTHON 30HE, KOTOPAas 3aBHCHUT OT
KOHIICHTPAIIMH B3BECH M €€ COCTaBa B ICXOTHOM BOJIE.

[Iponecc ocBeTneHus 1 00ECIIBEYMBAHUS BOJIBI 3aBEPIIACTCS
Ha QUIBTPYIOHIMX yCTpoiicTBaxX. Boma mocie HUX JOKHA COOT-
BETCTBOBAaTh TPEOOBAaHMAM CTaHAApPTa HAa MHUTHEBYIO Boxy. Bee He-
JOCTaTKH TOJTOTOBKM BOZBI HAa MPEABLAYIINX CTATUSIX JIOJKHBI
YCTPaHATBCSI HAa OTHX COOpyXeHHAx. [loaTomy Ha HX 9IKc-
TUTyaTaIMio oopamiaeTcs 0co0oe BHUMaHHE.

TexXHOIOTHYECKUIT KOHTPOJIb 32 paboTON (PUIBTPOB 3aKITIO-
YaeTcsl B pacIpeesieHHd BOJBI 10 (IIBTPAM H, CIEI0BATEIBHO,
CKOpOCTH (UIBTPOBAHUS, B CBOCBPEMEHHOM OTKJIIOUYCHUH (PHIIb-
TPOB Ha TPOMBIBKY, HAOIIIOJICHUH 33 CAHUTAPHBIM COCTOSIHUEM
¢uIbTpa U cocTosIHUEM (UIIBTPYIOIIEH 3arpy3KH, a TAK:Ke MOKa3a-
TEJISIMU Ka4ecTBa BOJIBI JI0 U mociie GpuibTpa.

[Tpu pabote GUIBTPOB HEMPEPHIBHO TOIKHBI (PUKCUPOBATH-
Csl CIeOyIOUIMe TapaMeTphl: CKOpOCTb (HIBTPOBAHUS, MOTEPU
HAMopa, MPOAODKUTEIBHOCTh (MIBTPOIMKIIA, IPOJOIDKUTETb-
HOCTb, WMHTEHCHUBHOCTh M 3((EKTUBHOCTH NPOMBIBKH, BBICOTA
GbuIbTpyrOIero MaTepuana B GHIbTPE, OCTATOUHBIC 3arpsi3HEHMUS,
TOPH30HTAIBLHOCTh TPABUUHBIX TOJIEPIKUBAIOIIUX cIoeB. [Iposep-
Ka 9THX NapaMeTPOB MOXKET MPOU3BOAUTHLCS €KEIHEBHO, TIOMECSY-
HO, MMOKBapTaIbHO, €KeroaHo. HampumMep, mpoBepka BBICOTHI CIIOS
GUIBTpYIOIIEH 3arpy3Ku ODKHA MMPOU3BOIUTHCS HE pexke 2 pa3 B
rojl, mpoBepka (UIBTPYIOIIEH 3arpy3kd Ha OCTATOYHOE 3arpsi3-
HEHHE — OJIMH pa3 B rof ¥ T. A. CTOUT OTMETHTH, YTO MPHU HAITUIUN
B COCTaBE OCTATOYHBIX 3arpsi3HEHUN OaKTepHid, KIETOK THIPOOHO-
HTOB M OPraHMYECKHX BEILIECTB MPOMU3BOAMTCS CaHHTapHas oOpa-
O6otka ¢uisTpa xiopoM. Ilpm 3ToM coopyxkenue paboTaeT Kak
0OBIYHO, HO (PMIIBTPAT CITyCKAIOT B CTOK, @ B MOCTYMAIOUIYIO BOIY
noaaroT xjop B konudecTBe 50...100 mr/n. OCHOBHBIM BHJIOM TEX-
HOJIOTHYECKOT'O KOHTPOJIS 32 paboTol (pUIBTPOB SBISIETCS KPYTIIO-
CyTOYHasl MpoBepKa KadecTBa ¢uibTpara. [IpoObl oTOUparoTcs ot
Ka)X/10r0 (PUIIbTPa B OTIEIBHOCTH U M3 COOPHOTO KaHaya, OTBOIS-
mero GUIbTPaT B pe3epByapbl YUCTON BOJIBI.
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KonudecTBO MpOBOAMMEBIX aHaNW30B W BpeMsl MPOBEICHUS
UX YKa3bIBAIOTCS B MHCTPYKIIMSX JJaOOpATOPHUl Ha CTAHIIMAX.

3aBepuIaroIMM 3TaloM MMOJATOTOBKU BObI SIBIISIETCS €€ 00e3-
3apaxxMBaHKe, B 3a/lady KOTOPOTO BXOJIUT 0OeCleYeHHEe CaHUTap-
HO-3MHIEMUOJIOTUYECKOM Oe3onmacHOCTH Bobl. KOHTpob BOABI Ha
ATOM JTale 3aKIoYaeTcss B MPOBEJACHUHM OaKTEPUOJIOTHUECKUX U
THUIPOOHOJIOTHIECKIX aHAJTN30B. baKTepHOJOTrHYecKHid aHalu3
BKITIOUAET J[BA OTIPEACIICHHsI: 001Iero yrcia 6akTepuii B 1 M1 BOJIBI
(MUKpOOHOE YMCII0) M YrciIa OaKTepUi TPyl KAIIICYHOW TTaJIod-
ki B 1 11 Bombl. ['mapoOHoIorndecknii KOHTPOJIb 3aKTI0YaeTCsl B
OTIpeIeNICHUH KJIETOK (PUTO- W 300TUIAHKTOHA, TPUOKOBBIX MHUKPO-
OpPraHU3MOB U OCOOCHHO HAJIMYHUS B BOJE XJIOPYCTOWYHMBBIX Opra-
HU3MOB, HAalpUMEP MPOTOKOKKOBBIX M BOJIbBOKOKKOBBIX BOIOPO-
cieil. O6e33apakeHHasi BOJA MEPUOJUYECKH KOHTPOJIHPYETCS IO
OakTepuosiornyeckuM MokazaressiM. CaHUTapHO-OaKTEPUOJIOTH-
yeckuil aHanmu3 nposoautcs B cooTtBeTcTBUU ¢ ['OCT 18963-73.
PexomeHnmyeTcsi MpOBOAWTH OaKTEPUOJIOTUYCCKUE aHATHM3BI OJIMH
pa3 B HeeNo MpHu uucie HacejaeHus 10 20 Thic. 4enoBekK, 3 pasa B
Hepenmo — A0 50 ThIC. YEeMOBEK W TpH OOJIBIICH YHUCICHHOCTH —
€XKECyTOYHO.

OCHOBHOH TIEJIbI0 Pa3BUTHS KOMMYHAJIBHOTO BOJOCHAOXe-
HUS ABJIsIETCSl 0OecreyeHre EeHTPATM30BAHHBIM BOAOCHA0KEHUEM
Bcero ropojickoro HaceneHus u 85...90% cenbckoro. B cBszu ¢
THUM HEOOXOJIUMOM YacThiO EATEIHHOCTH BOJAOCHAOKAIOLIUX Op-
raHu3alii CTaHOBUTCS HEOOXOAMMOCTh  LEHTPaJIU30BAHHOTO
yIpaBJICHUsS] CUCTEMAMH BOJOCHAOKEHHS M KOOPAMHALIUU PEXKH-
MOB pa0OTHI 3JIEMEHTOB CHUCTEMBI BOJIOCHAOKEHHMS, ITOBBIIICHUS
HaJIC’KHOCTH €€, BHEJIPEHUSI HOBBIX TEXHOJIOTHYECKUX MPOIECCOB U
0o0opynoBaHUs, COBEPIICHCTBOBAHUS TPAHCTIOPTHPOBAHUS, XPaHE-
HUS ¥ pa3Jiaqd BOJBI TIOTPEOUTEIISIM U T. TI.

3a mociemHue TOABI OCOOEHHO aKTyaJlbHOM CTaia 3amada
YIIy4IIEHHUs] OpraHUu3aluy KOHTPOJISl IPOU3BOACTBA MUTHEBOM BOIBI
Ha BCEX ATarax ee MoAroTOBKH.

[lo mnpoBegeHHOMY cHeUMAIUCTaAMH OOCIIECOBAHUIO IO
OCHAILEHHOCTH CPEICTBAMU KOHTPOJS CHUCTEM BOJOCHAOKEHUS
TOpPOJIOB YCTaHOBJICHO, YTO €CJIM TaKue MOKa3aTeld, KaK pacxoi u
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naBieHue, KouTponupyrores Ha 100%, ypoBHM BOABI B pe3epBya-
pax Ha 49%, pH nHa 30%, TO KOHTpOJIb TaKUX MOKa3aTelel, Kak
TeMIepaTypa, CKOPOCTh (PUIBTPALIMU, MYTHOCTb, IIBETHOCTh, OCTa-
TOYHBIH XJIOp, OCYILECTBJIEH Bcero Ha 2...8%.

Huzkuit ypoBeHb aBTOMaTH3aUN TEXHOJIOTUYECKUX MPOLIEC-
COB OUYMCTKU BOJBI M PabOTHI BOAOIPOBOAHBIX COOPYKEHUH 00B-
SCHSAETCS PSIIOM IIPUYHH.

[Tpomeccel OYMCTKH BOJBI OTIIMYAIOTCS MHOTOOOpa3ueM, mo-
CTOSIHHBIM HM3MEHEHHEM KadyeCTBEHHBIX IOKAa3aTeJIed U PacxoloB
o0pabaTbIBaeMOil BOBI, YTO CO3JACT 3HAYUTEIbHbIE TPYAHOCTU
IIPY PEILIEHUN aBTOMATU3ALHH.

KonnuecTBoO M acCOpTUMEHT CpPENCTB KOHTPOJS KauecTBa
MUTHEBOU BObI, PETYIUPYIOMINX U UCTIOTHUTEIbHBIX MEXaHU3MOB,
CEpUIHO BBITYCKAaEMbIX OT€UECTBEHHOW MPOMBIIIICHHOCTHIO, MOKa
HEJ0CTaTOYHBI.

OTCYTCTBYIOT Hay4dHble pa3pabOTKH KOMIUIEKCHBIX CPEJICTB
KOHTPOJIA, T. €. CUcTeM aBromarmdeckoro ympasieHus (CAY) u
perynupoBanus (CAP) uenoro psijga TEXHOIOTUYECKUX MPOIECCOB.

W, HakoHel, OTCYTCTBYIOT B IPOM3BOJICTBEHHBIX YIpaBlle-
HUSX BOJOIPOBOJHO-KAHAJIN3ALMOHHOTO XO35MCTBA CIIELUAIBHO
HOJITOTOBJIEHHBIE KaJIPBI.

OueBunHO, B Onmkaiiiem OyayuiemM paboTa CTaHIUM MOATo-
TOBKM BOJIbl JIOJDKHA MEPEBOAUTHCS Ha MOJHYIO KOMIBIOTEpU3a-
MO TI0 YIPABJICHUIO MPoLeccaMu U paboTOM COOPYKEHHIA.

6.21. IToBbienne 3¢ GpeKTUBHOCTH
PadoThI COOpPYKEeHM i

OCHOBHBIMHU (haKTOpPaMH, BIUSIONIMMU HAa BPEMsI PUTOTOB-
JICHUSI PaCTBOPOB OOJIBIIMHCTBA PEAreHTOB, SIBJISIOTCS TEMIIEpaTy-
pa pactBoputens (Tabi. 15), KOHCTPYKTHBHOE COBEPIIIEHCTBO CH-
CTeMbI TEPEeMELINBAHUS PACTBOPOB M COCTOSHHE PacTBOPSIEMOTO
BelecTBa (MEIKOpa3apOOICHHBIN MOPOIIOK, KYCKOBOW MaTepHuall,
KHUJIKANA TPOAYKT). VICIIBITaHUSI peareHTOB OCYHIECTBISIOTCS 10
CHENUATBHBIM HHCTPYKIHSIM, B YaCTHOCTH UCTIBITAHUE KOAryJsIsH-
toB npousBoautcs o 'OCT 2676-80.
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Taomuua 15

PaCTBOpI/IMOCTL p€arcHToB,
MMPUMCHACMBIX IIPHU OYHUCTKE BOJbI

Temnepa- PacTBOpuMOCTb peareHToB, KT/’
Typa - G - - o -
Bom, 'C| @ | © % 2 22 T S S g <)
:5 &) I~ (5] o LI Lqr: kN < ;:Z“ =
= :g - [ o z Z &)
0 12 | 608 156 284 744 70 420 357 1,85

10 35 | 650 205 374 | 818 125 | 515 358 1,76
20 64 | 703 265 | 485 | 919 | 215 1090 | 360 1,65
40 57 | 890 402 | 733 1100 | 485 1290 | 366 1,41

60 92 | 1148 495 902 | - 464 1740 | 373 1,16
30 71 | 1420 - - 5250 | 458 - 384 ] 0,94
100 90 | 1725 - - 5370 | 455 3470 | 398 | 0,77

WHTeHcudukanys mpoueccoB KOaryJIupOBaHUS MOXKET OCY-
HIECTBISATHCS CIEAYIOUUMHU Iy TSIMU:

— BHECEHHEM B 00pabaTbiBaeMyl0 BOJY JOMOJHUTEIbHBIX
peareHToB — (PIOKYJISTHTOB, OKHCIUTENEH, PEryIsITOPOB BEIUYUHBI
pH, HOBBIX KOAryJupyroUX BEUIECTB;

— KOMIUIEKCHBIM IIPUMEHEHUEM KOAaryJsHTOB, HalpUMeEp
CEPHOKHCIIOr0 aJIFOMHMHHUS M CEPHOKHCIIOTO XKEeJe3a, CEPHOKUCIIOTO
AIIOMUHMSL U XJIOPHOTO JKeJe3a U T. 11.;

— pa3IMYHBIMHM BapUaHTaMH DJEKTPOXUMHUYECKON Koarys-
1uu;

— OCYLIECTBIICHUEM MPUEMOB HanboJiee palMoOHaIbHBIX CIIO-
cO0OB BBEJICHHS KOATYJISIHTOB B BOJY — IMPEPHIBHCTOTO KOATYIUPO-
BaHMI, KOHIIEHTPUPOBAHHOTO U (PPAKIIMOHHOTO KOATyJIHPOBAHUS;

— PELMPKYISIIUENH B3BECH YEPE3 30HY BBOJA CBEXKHUX MOPIIUI
KOaryJIsIHTa;

— COBMEILEHUEM KOaryJIHpOBaHHUS XUMHUYECKUMHU peareHTa-
MU C (U3UYECKHUMH METOJaMH KOaryJsilud — JJIEKTPUYECKUM U
MarHUTHBIMHU MOJISIMH, YJIbTPa3BYKOM, BUOpaIMe U T. 1.

[lepBble Tpu crocoba JAOCTATOYHO MOAPOOHO HW3IOKEHBI B
y4eOHMKaX IO TEXHOJOTHH OYUCTKH BOABI. OCTaJbHBIE CIIOCOOBI
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U3JI0’KEHBI B TOW WJIM MHOM CTENEHU B TEKYIIECH JUTepaType U 3a-
KITIOYAIOTCS B CIEAYIOLIEM.

[IpepbiBuCcTast Koaryasinuss MOXKET MPOBOJUTHCS Kak s
JBYXCTYIMEHYAThIX, TaK U JIJIsl OTHOCTYIIEHYATBhIX CXEM MOATOTOBKU
BOJIbl. ONITUMAINBbHBIE YCIIOBHS MPEPHIBUCTON KOATYJISIMN CIIETyeT
OTIpeNeNIATh B KaXKJOM KOHKPETHOM CIIy4ae OIBITHBIM IyTEM C
Y4ETOM MECTHBIX YCIIOBHHA. MIHTepBanbsl BpeMEHH MEXAy BKIIOUe-
HUEM U BBIKJIIOUEHUEM (MJTU CHIKEHUEM JI03b1) MOJauu KOoaryJsra,
a TaKXKe BeJINYMHA HEOOXOJUMBIX /103 3aBUCST OT MPUHATON CXEMBbI
00paboTKu, cocTaBa M CBOMCTB HCXOIHOW Bobl. I[IpepbiBUCTOE
KOaryJIMpOBaHHUE MOXKET OCYIIECTBISTbCA MOJadyell peareHra To B
ONTUMAJIFHON (pacueTHOMN), TO B PE3KO YMEHBIICHHON (IeuImT-
HOI) J103€ WU TIyTeM IpEeKpaIeHus moaadn Boooiie. Bpems uepe-
JIOBAaHUS TMOJAYM M MPEKPAIICHUs MMOJJa4d PeareHTa MOXET ObITh
caMbIM pa3HooOpa3zHbIM. Ecniu mojgaya mpoUCXOAMT B TEUEHHUE
20...40 MuH, TO MepepbIB B Mojlaye peareHTa (Wiu B mojaude aedu-
IUTHOM J103bl) MOXKET OBITh PaBEH BPEMEHU IM0J1a4yM (MPU HATHUYUHU
B CHUCTEME OYMCTKU OCBETJIMTENEH CO CII0EM B3BEIIEHHOTO OCajKa
WJIH KOHTAKTHBIX OCBETIIMTENICH) Win cokpamieH 1o S... 10 muH (B
CHCTEMAaXx C OTCTOMHUKAMH).

YroObI pemmuTh BOMPOC O MEIECO00Pa3HOCTH MPEPHIBICTOTO
KOaryJIMPOBaHHUSA JIJIsl OTHOCTYIIEHUAThIX CXEM OYUCTKH BOJBI, Clie-
JIyeT 3HaTh: NMpU OOpabOTKe IBETHBIX BOJ OOJOTHOTO MPOUC-
XOXKACHHS, OOTaThIX OPraHMYECKUMHU MPUMECSIMHU, PEKUM IPEphI-
BHUCTOTO KOAryJupoBaHus H(PQPEKTUBEH UMb 10 IBETHOCTU
40...45°, st pedHbIX BOJ| CO 3HAYUTEIBHBIM COJIEP)KaHHEM B3BE-
IICHHBIX BEIIECTB M JIETKO YCTPAHUMOW IBETHOCTBHIO (YaCTHYHO
MHUHEPAIBFHOTO MPOUCXOXKAEHUS), YTO XapaKTepHO IS MaBOIKO-
BbIX BOJ, TPaHUIIbl MPUMEHEHHUS! NPEPBIBUCTOTO KOATYIUPOBAHUS
pacmupsitoTest 1o uBetTHocty 100°; mpu NpepbIBUCTOM KOAryJiupo-
BaHUU MMEET MECTO YMEHbIIeHHe rps3eBoil Harpy3ku Ha KO, ko-
Topasi MOXXeT focturats 18...35% B oTnuune oT pexxumMa 0OBIYHOTO
KOaryJaupoBaHus, a 3TO BEAET K yMEHBIIEHUIO TpeOyeMoro Ko-
JMYECTBA NPOMBIBHOM BOJbI Ha 15...20%.
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OcCymIecTBICHHE TPEPHIBICTOTO KOATYJIMPOBAHUS MOXKET
JlaTh DKOHOMHIO KoarynsHTa B kojudectBe 20...45%. BaxapiM
YCIIOBUEM OBICTPOTO M IMOJIHOTO PACTBOPEHUS MOPOLIKOOOPAa3HOTO
KOaryJisiHTa SIBJsieTcsl oOecreueHrne HeoOX0IUMOro nepeMerinBa-
HUS pacTBopHTeNs. s 3TOro B MpakTHKe BOJOMOJAIOTOBKH MpPH-
HSTO TOJaBaTh B pacTBOpUTENb BO3ayX. HeoOxomumsblil >ddext
MOJKET OBITh TIOJYYEH, €CIIM CKOPOCTh BBIXO/a BO3IyXa U3 OTBEP-
CTHI BO3MYyXOpacCIpeNeTUTeILHON CHCTEMbl OyleT HE MEHbIIE
30 m/c.

[Tpr KOHIICHTPUPOBAHHOW KOATYIISAINN HCIIOJB3yeTCs 3aBU-
CHUMOCTB, KOTOpasi yCTaHABJIMBAET, YTO CKOPOCTh JIIOOOW peakIiuu
NpsIMO MPONOPLMOHAIbHA KOHIIEHTPAIMH PEarupyIoUIiX BEIIECTB.
CymHocTh crnioco0a 3aKioyaeTcss B TOM, YTO IOJIHAS pacueTHas
J103a KoaryJsiHTa (MM HECKOJIBKO YMEHBIIICHHASI) TIOAACTCS TOJBKO
B "acTh oOpabaTeiBaemoii BoJibI (50...60% o01miero pacxojia BOJIbI).
PacTBOpeHne koarynsHTa TOJBKO B YacTH BOJBI TOBBIIIAET €TO
HAYaJbHYI0 KOHIICHTPAIIMIO, CO37[aBasi TEM CAMBIM ONTHMAaJIbHbBIE
YCIIOBUS KOATYJISIIUN M YCKOPEHUS TIpoIiecca XJIOMbeoOpa3oBaHusl.

[Tocne mepememmBaHus 00pabOTAaHHOW pPEareHTOM BOIBI C
HeoOpaOOTaHHOU peareHTOM BOJIOH, MpOIecC MPOTEKaeT B CPell-
HEM C TOTOBBIMH TIEPBHYHBIMH XJIOMBSIMH, KOTOPBIE CIIy)KaT IICH-
Tpamu Koaryisiuuu. Bes cpema mpeactaBnsieT coOoil monuauc-
MEPCHYIO0 CUCTEMY C MCKYCCTBEHHO CABHUHYTBHIM HAa4yallOM XJIOIbE-
oOpa3zoBanusi. OTHOBPEMEHHO YCHIIMBACTCS U aICOPOIHS BEIIECTB,
00yCIIOBIMBAIOIIMX IIBETHOCTH BOJIbI, HA MOBEPXHOCTH 00pasyro-
ITUXCSI XJIOTIHEB.

[Tpu (pakmmOHHOM KOAryJUpOBAaHUU BBOJ PACUETHOTO KO-
JIMYECTBA KOAryISHTAa OCYIIECTBISICTCS MOPLMAMH, Harmpumep /4
pacyeTHOM J03bI KOAryJIsTHTa BBOIUTCS MPEIBAPUTEIHHO, a 3aTeM
depes 2...3 MHH BBOJHTCS OCTAIbHAS YaCTh KOATY/IAHTA — /4 103bI;
K (DpaKIIMOHHOMY KOAryJUpOBaHUIO OTHOCHTCS M KOAryJINpOBaHUE
BOJIbI PA3TUYHBIMH KOATYJISTHTAMH B Pa3HBIX COOTHOIIICHHUSX.

Viaydmienue XxJ10nbeoOpa3oBaHUs MPU KOATYJSIUH MOXKET
OBITH JOCTUTHYTO MOCPEICTBOM 3aMyTHEHUS BOJABI IIUIAMOM, KOTO-
pblii Oepercs U3 OTCTOMHHMKOB M OCBETIUTENEH CO B3BELICHHBIM
ocankoM. J{i1s co3anusi MOBBIIIEHHOTO 3(PeKTa Mo OCBETICHUIO U
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00eCIBEeYMBAHNIO BOJBI HEOOXOJMMO MHTEHCHBHOE IEpeMelInBa-
HUE KOaryJjsiHTa U uiaMa ¢ Bojou. [lopsiiok BBeIeHUs KoarysiHTa
U nutama 6e3pasnuyueH. /[o3a BBOAUMOTrO I1jlaMa 3aBUCUT OT MECT-
HBIX YCIIOBHM M MOXKET KosiebaThCcsl B IIMPOKUX mpenenax ot 100
10 500 Mr/m, a 1o3a KoaryJisiHTa MOKET ObITh HECKOJIBKO CHUKEHA.
OpdexT ynyunieHus O4YUCTKH BOJIbI JOCTUTAETCS KaK JIETOM, TaK U
3uMoi. JlaHHBI crioco® 00pabOTKH BOJBI MOKET OBITH PEKOMEH-
JIOBaH JUIsl MAJIOMYTHBIX [IBETHBIX BO/I.

[Tocneaamii cmoco0, MCHOIB3YIOMHUNA COBMECTHOE BO3JICH-
CTBHE XMMHYECKHX PEareHTOB M (PM3UYECKUX METOJOB, B HACTOS-
Iee BpeMsl He BBIIIEN 3a Mpeelibl 1a00paTOpHBIX HCCIEOBAHHM.
[TonydeHnHsle pe3ynapTaThl TOBOPAT O €ro nepcrnekTuBHocTH. Ho
JUISL OKOHYATEJIbHOIO PEIICHUsI O IPUMEHEHUH 3TUX CIIOCOOOB Tpe-
OyroTCsl O0oJiee MMUPOKUE U TITyOOKHE HCCIICIOBAHUS.

6.22. UnTencudukanus padoThl COOPYKeHH I

CMmecuTenbHbIE yCTPOICTBA peAHAa3HAYEHBI Il OBICTPOTO U
PaBHOMEPHOTO PACIPE/ICNICHHsI PEareHTOB B 00pabaThiBaeéMOii BO-
JIe 10 BCeH MIyOMHE M IUIOMIAH CMECHTENsI 32 pacueTHOE BpeMsl.
Jnst 2pPeKTHBHOTO CMEIICHUsI pearecHTOB TpeOyeTcs COo3/aBaTh
TypOyJIEHTHOE IBH)KEHHE MTOTOKA BOJIBI.

YcnemHast paboTa BOJOOYUCTHBIX COOPYKEHHH B OOJBIION
CTETIeHHU 3aBUCHUT OT MpOIecca CMEIIEHHs, T. €. OT pabOThl CMeCH-
Tena. B HacTosmmee BpeMsi MOXKHO YTBEP’KAaTh, YTO OCHOBHBIM
TpeOOBaHUEM, MPEIBSIBIAEMBIM K CMECHTEISIM, SBISETCS MaKCH-
MaJIbHOE COKpAIIeHHEe BPEMEHH MEXy MOMEHTOM BBOJ[a PaCTBOPA
KOaryJIsiHTa B 0OpabaThiBaeMyr0 BOJIY M HAdalloM IpoIlecca cMe-
mieHusi. CyIIecTBYIONINE THIPABIUYECKUE M MEXaHUYECKHE CMe-
CUTEJIH B CHJTy CBOMX KOHCTPYKTUBHBIX OCOOEHHOCTEW HE B COCTO-
STHAU OBICTPO W TOJIHO PacHpeieiMTh PacTBOP peareHTa B mMacce
oOpabateiBaemMoit Bojbl. Ceifuac y:ke yCTaHOBJIEHO, UTO olecreye-
HUE OBICTPOrO pacHpeesieHusl KoaryasHTa B o0beMe o0padaTbiBa-
€MOH BOJBI Ha TEPBOW CTAIMM TO3BOJIIET SKOHOMHUTH KOATYJISIHT
(ma 10...20%) u moOuBaTbcs Oojee BBHICOKOTO 3(h(deKTa OYHUCTKU
BOJIBI.
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[Tocnennue nccienoBaHus B 00JacTH CMENICHHS MOKa3bIBa-
10T, UTO PacCpe]OTOUYEHHAs TojJja4ya KoaryJisHTa Mo KHUBOMY ceue-
HUIO TOTOKAa BOJbI MO3BOJISIET MOJIHEE UCMOJIb30BaTh PEareHThl U
ylydmaTh npouecc cMemieHus. CoBpeMeHHbIE KOHCTPYKIUU TH]I-
paBJIMUECKUX U MexaHnueckux cmecuteneit [10] e obecreunBaroT
HEOOXOIMMYIO CKOPOCTh MEpBOHAYAIBHOTO cMenieHus. Kpome to-
ro, X paboTa 3aBUCHUT OT MPOU3BOAUTEILHOCTH CUCTEMBI: IIPH H3-
MEHEHUH PACXO0/I0B BOJBI MEHIETCS M MX CMEIIMBAIOIIasi CIIOCO0-
HOCTh. B CBSI3u ¢ 3TUM HaMeTHIaCh TEHJCHIUS K MCIIOIH30BAHUIO
TpyOUaThIX cMecuTenell, He 3aBHCALINX OT pacxoa BOJIbI M obec-
ne4YnBaromuX 3QPeKT nepBoOHAYATBHOTO CMEILICHUSI.

BaxxHpiM ycioBHeM HOpMaJIbHOM paboThl Kamep XJIOIMbeoO-
pa3oBaHMs SBISETCS NPAaBUIBHBIA BBIOOP CKOPOCTEH ABMXKEHUS
BO/bI. [Ipyu ManbIx CKOPOCTSIX MOXKET MPOU30UTH ocenaHue oOpa-
3YIOLIUXCSA XJIOMbEB, MPH OONBIIMX — UX paspylieHue. ekt
XJIOTTIbe0OPa30BaHUsl W TOBBIIICHWE NPOYHOCTH XJIOMBEB MOTYT
OBITH JIOCTUTHYTHI TPH BBEACHUU B KaMepy XJIOMbEOOpa3OBaHMS
(ITOKYIISTHTOB.

WNuTencudukanys u yinydiieHue paboTbl OTCTOMHBIX COOPY-
xenuit [10] MOTyT OBITH JOCTHTHYTHI 38 CUET: YBEIUUCHUS CKOPO-
CTell IBMKEHUS BOJIbI B COOPY)KEHHUSAX; PAaBHOMEPHOTO pacrpese-
JICHUsI BOJBI MPU €€ MOCTYIJICHUH Ha COOPY>KEHUS MO MONEepEeyHO-
My CEUYEHHMIO COOPYKEHHUSI NpU €€ JBIKEHUHU MO HeMy U oTbopa
OCBETJICHHON BOJBI U3 COOPY)KEHHUS; ydyeTa TeMIepaTypHBIX YCIO-
BHI1 BOABI U TPYHTA; CBOEBPEMEHHON MTPOAYBKH OTCTOMHUKOB.

YBenudyeHne cKOpoCcTel JBMKEHUS BOJBI B COOPYKECHHUSAX H,
CJIEZIOBATENIFHO, MIOBBIIICHNE TIPOU3BOAUTEIBHOCTH MTOCIEAHUX MO-
I'yT OBITH JOCTUTHYTHI IIyTeM YCKOPEHHS OCAKICHHUS XJIOIIbEB B
pe3yibTaTte YKPYNMHEHHS W YTSKEJIEHHS MX IpPU BBEACHUH B OT-
croiinuk (okynstaToB (ITAA win AKK). OGpa3oBaHue B OTCTOM-
HUKaxX IJIOTHOTO OCaJKa TaKXe CIIOCOOCTBYET YBEJIMYEHHUIO IMPO-
JOJKUTEIBHOCTU pabOThl COOPYKEHHM 0€3 MPOIYBKH.

PaBHOMepHOE pacrpeneneHue BOJbl 110 CEYEHUIO COOpYKe-
HUI UCKIIOYaeT oOpa3oBaHME 3aCTOMHBIX 30H, MECTHOIO yBEJIH-
YeHUS CKOPOCTEH, MPEBBIMIAIOIINX pacyeTHbIE, M MPUOIIKACT
BpeMs IpeObIBaHMs BOJBI B OTCTOWHUKE K pacueTHOMY. [IpakTnka
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NPOCKTHPOBAHUS TOPU3OHTAIBHBIX OTCTOWHUKOB HUAET B OCHOBHOM
N0 JIMHWH BBIPABHUBaHUsI HEPABHOMEPHOCTU TOCTYIUICHHUS U BbI-
XOJla BOJIBI 33 CUET pa3IMYHbIX YCTpoucTB. K TakuMm ycTpoiicTBam
MOYXHO OTHECTH CHUCTEMY TOPH30HTAILHOTO PACIIONOXKEHUST TPYO
WK KeJI000B, PACIIOIOKEHHBIX Ha MIOBEPXHOCTH BOJBI HA y4acTKe
?/; IIMHBI OTCTOMHHKA, IS 0TOOpa OCBETICHHOH BOJKI. IlocTym-
JIeHHWEe BOJBI B OTCTOMHUK MOXET HMPOHMCXOIWTH Yepe3 JbIpyaThie
NEeperopo/IKi B Hayajie OTCTOMHMKA MU IPHU MoJade BOJBI B BEPX-
HIOIO 30HY, €CJIM TeMIlepaTypa BOJbI HIDKE, 4eM TeMIepaTypa
IpyHTa, ¥, HA000POT, B HIXKHIOIO 30HY, €CIH TeMIlepaTypa BOJIBI
BBIIIIE, YEM TeMIIepaTypa rpyHTa.

[Ipu skcruTyataluy OTCTOWHHKOB HEOOXOAWMO CIEIUTH 32
HAKOIUICHUEM OCaJKa M BIMSHHEM €ro Ha MpPOIECC OCBETICHHS
Bobl. [Ipu HOpManbHOW paboTe OTCTOWHUKOB OCAXKICHHUE OCHOB-
HOW MaccChl B3BECH JIOJDKHO MPOMCXOJHUTH B MEPBOH TPETH HIU B
KpaiiHeM cilyJae MOJOBMHE MX MO JBIKCHHUIO BOJBI [7], 4uTO CBH-
JIETETIHCTBYET O CBOEBPEMEHHOM (POPMUPOBAHUN MPOYHBIX XJIOIb-
€B B KaMepe XJIOMbeoOpa3oBaHusI W 00 MHTCHCHBHOM WX OCaXe-
Hun. Takoe pacnpeneneHre ocajka Mo JJIMHE OTCTOWMHHUKA MO3BO-
JSIeT JUINTEeNIbHOE BpeMs paboTaTh 06e3 MpOIyBKH, YTO COKpAIIAeT
pacxo/Ipl BOJIbI Ha COOCTBEHHBIC HYXK/IBL.

O¢pdexTuBHOCTL pPabOTHI OTCTOWHBIX COOPYKEHUH (BEepTH-
KaJbHBIX U TOPH3OHTAIBHBIX OTCTOWHHKOB M OCBETIUTENEH CO
CJIOEM B3BELICHHOTO OCaJKa) MOXXET OBITh IMOBBIINICHA, KaK YXKe
yKa3bIBaJIOCh, IIyTeM BHECEHHs B 00pabaThiBaeMyr BOAY (cMecH-
TEJIb WIN TIepeJl CMECUTENIeM) BMECTE C KOAryJIsTHTOM ILIaMa.

WNuTencuduxamnus padotsl GpuibTpoB 1 KO MoxkeT uaru mo
JIMHUY yBEITUUEHHS TPSA3€EeMKOCTH (QHIBTPYIONIEH 3arpy3KH U CKO-
poctu ¢unbTpoBaHus. [lOBBIIEHHE ATHX MapaMeTpOB BO3MOXKHO
IpU HCIIOIB30BAHUM MHOTOCJIOWHBIX (DMIBTPOB, HOBBIX MaTepHa-
70B (00yafarommx BBICOKOM aJCOpPOLIMOHHON CHOCOOHOCTHIO) B
KadecTBe (PUIBTPYIOMIMX 3arpy30K, (JIOKYJISTHTOB JJISl TOJITOTOBKH
BOJIbI, KPYIHO3EPHUCTBIX 3arpy30K, JJIEKTPHUYECKOTO IOJI TpHU
(GUIBTpAIK BOJIBI.

Jnist ycTpoiicTBa MHOTOCIIOMHBIX (DHIBTPOB MPUMEHSIOT Ma-
TEpUaNbl, UMEIOIINE pa3IudHble MIOTHOCTH. Cion GuapTpyromeit
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3arpy3KH pacriojiarafoT TakKuM 00pa3oM, 4ToObI BEpXHHE CIIOU CO-
cTosiu U3 0oJiee KPYMHBIX 3€PeH MEHbUICH MIOTHOCTH, Y€M HIXK-
Hue. [ BepXHUX (UIBTPYIOUIMX CIOEB MPUMEHSIOT APOOIeHbII
AHTPALUT U KEPaM3UT, «TOpeJble MOPOJIbl», TPaHyJIbl MOJIUCTUPO-
Ja, TOJUATUJICHA U JAPYTUe €CTeCTBEHHbIE U UCKYCCTBEHHBIE MaTe-
pHalibl HEOPTaHUYECKOTO U OPraHMYECKOro MPOUCXOXKICHUS, a s
HIDKHHUX CJIOEB — KBapLEBbIH MMECOK, MAarHETUT, MAarHUTHBIH JKeJe3-
HSK | Jp.

[Tpu ucTob30BaHIK MHOTOCIONHBIX (DUIIBTPOB 3arps3HEHUS
Oolee paBHOMEpPHO pAacIONIaralOTCs IO BBICOTE 3arpy3KH, YTO
NPUBOJUT K YBEIUYEHHUIO T'PA3EEMKOCTH U TPOIODKUTEIHLHOCTH
(UIBTPOLIMKIIOB.

B kauecTBe HOBBIX (UIBTPYIOIIHUX MaTepuasioB (Tabiu. 16),
BHEJIPSEMBIX B HACTOAIIEE BpeMs B MPAKTHKY MOJITOTOBKU BOJbI
XO35IICTBEHHO-MIUTHEBOI0 HAa3HAYCHHsI, MOXKHO HA3BaTh KEPaM3HT,
«rOoperble TIOPOIbl» U BYJIKAHMUYECKUH NUIak. Tak, Hanmpumep, npu
NPUMEHEHUH APOOIICHOr0 KepaM3uTa MO CPABHEHHUIO C KBapLEBBIM
MIECKOM MOTEPU Hamopa cokparmiatrcs B 2,5...3,5 pa3a, MOpUCTOCTh
ero Oompme B 1,85..2 pasa, xoapdummeHT ¢GopMbl 3epeH B
1,75...4,2 pa3a Gonbie, yeM y Tmiecka. Bce 3T JaHHBIE CO3MAIOT
Oosee OMAarompHATHBIE YCIOBHS Ui 3aJiepyKaHUs 3arpsi3HECHUN B
bunbTpyromei 3arpy3ke u3 ApodJIeHOro KepaM3UTa 1 MO3BOJISIOT B
1,8...2,3 pa3a moAHATH MPOU3BOAUTEIHLHOCTh (MIBTPOB U YBEIU-
YUTb JUIUTEIBHOCTh PUIbTpOLIMKTIA B 2,5...3,5 pa3a.

Tabmmma 16
XapakTepucTUKa HOBBIX (PMIIBTPYIONTUX MATCPUAJIOB
Marepuars: HHOTHOgCTL, OGBCMH&H3 IMopucrocts, | Koapdumuent
r/eMm Macca, Kr/M % (bopmsI 3epHa

Kepamsur 1,2...1,5 350...500 58...61 1,7...2,5
JpOoONeHEIi
Kepamszur 1,7...1,8 700...800 45 1,29
HepOoOJIeHbIH
«[openblie 24..2,5 1500...1800 52 2,00
TIOPOJIBI»
Bynxanuueckuit 1,7 750 64 2,23
rak «Macrapay
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«["openble MOPOABD MO CPAaBHEHUIO C KBAapLEBBIM MECKOM
obnangaroT OosbiIel mMopucTocThio (Ha 16...20%) 1 TrpsI3eeMKOCThIO
(B 1,5...2 paza). Ilpu ux ucnosib30BaHUU B (PUIBTPYIOIIEH 3arpy3Ke
Ha MPOMBIBKY (HUiIbTpoB TpedyeTcs B 1,5...2 paza MEHbILUN pacxo[
BOJIBI; TTPOAOJDKUTEIBHOCTD (PUIBTPOIIMKIIA MTPH STOM yBEIHYUBA-
eTcsl.

CkopocTb (pUIBTPOBAHUS U MPOJOJKHTEIBHOCTh (UIBTpa-
UM 3aBUCAT HE TOJBKO OT MYTHOCTM NOCTyHarolield Ha (uiIbTp
BOJIbI U XapaKTePUCTUK (QUIBTPYIOIIEH 3arpy3Ku, HO U OT MPOYHO-
CTH O00Opa3ylouuxcs XJomnbeB. BBeaeHue B Boay (IIOKYISHTOB
YTSDKEISIET U YIUIOTHSET XJIONbs 3arps3HEHU, YTO CIOCOOCTBYET
YJIy4IIEHUIO MpoLiecca 3aAepKaHusl B3BECH.

['myOuHa MpOHMKAHUS B3BECH B TOJIILY (QHIBTPYIOLIETO CIIOS
BO3PACTAET C YBEIMYCHUEM JUAMETPa €r0 3€PEH U CKOPOCTH (PHITh-
TpoBaHus. [lockonbKy moTepu Hamopa ¢ yMEHbIIEHUEM JHaMeTpa
3epeH W YyBEJIMYEHHEM CKOpPOCTH (UIBTPOBaHMS BO3pPACTAIOT, B
MPAaKTUKE BOJOMOATOTOBKM HAaMETWJIaCh TEHIEHLUS K MpHUMEHe-
HUIO 0o0Jiee KPYIHBIX 3€PEH MPU OJHOBPEMEHHOM YBEJIIMYCHHUH BbI-
COTHI (PUIIBTPYIOMIETO CJIOS. DTO MO3BOJSIET MOBBICHTH CKOPOCTH
¢unpTpOBaHUS, HE AOMYCKasl YBEIUYCHUS MyTHOCTH (HIIbTpATA.

B 3axnrodeHune cienyer OTMETUTh, YTO camMas JIydIlas, Ipe-
KpacHO 3ampOEKTUPOBAaHHAs M TOCTPOEHHAs OYMCTHAs CTaHIMS
CMO’KET paboTaTh Ha BBICOKOM YPOBHE TOJIHKO MPHU YCIOBUU HAJU-
yusi KBAJIM(UIIUPOBAHHOTO 32 HEM Ha/a30pa U MOBCEAHEBHOI'O KOH-
TpOJIsi €€ paboThl.

Heo0xomumo Takke OTMETHTb, YTO HHU OAMH CYIIECTBYIO-
muii MeTosT 00paboTKM BONBI HE TapaHTHUPYET COBEpIICHHEHIIeH
OYHUCTKH BOJIBL. DPPEKT KaKAOT0 METOJa OTHOCUTENICH U 3aBUCHT
KaK OT CTENEHH COBEPIICHCTBA CaMOT0 METOJIa, TaK M Or KauecTBa
ucxoAHou Bojibl. [103TOMY, COBEpIIEHCTBYS MPOIIECCHl TOATOTOBKU
BOJIbI, BCET/ia TpeOyeTcsi MOMHUTH O MOJJIEPKaHUU YUCTOTHI BOJBI
B BOJIOEMAX, CITYXaIUX UCTOYHUKAMH I BOJIOCHAOKECHHUSI.
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7. DKCILTYATALIUSI HACOCHBIX CTAHLIUI
U HACOCHBIX ATPET'ATOB

Kaxxnplii HacocHBIM arperar, a Tak)Ke arperatr BCIOMOTa-
TEJIBHOrO 000pPYIOBaHUS JOJDKEH UMETh MOPSIKOBBIM CTaHIIMOH-
HBIII HOMEp, HAHECEHHBI Ha €ro Kopmyce Oelloil Kpackoil, u Me-
TAVIMYECKYI0 TaOJIMYKy C YKa3aHHEM 3aBOJa-U3TOTOBUTEINS, 3a-
BOJICKOTO HOMEpa U OCHOBHBIX TEXHUYECKUX JaHHbIX.

[lenTpoOe)KHBIE HACOCHI JOJDKHBI MMETh paboume Xapakrte-
PUCTHKH, CHATBIE HA CTEHJE 3aBOJA-W3TOTOBUTENS U IEpUOINYE-
CKH (HE peke OHOTO pas3a B 2 TOJ[a) yTOYHSIEMBIE ITyTeM HCIIBITa-
HUIl Hacoca B IPOU3BOJICTBEHHBIX YCIOBUSAX.

B ciydae mapamnenbHON pabOTBl WM TIOCIEIOBATEIBHOM
paboThl HACOCOB HA CTAHIUH JOJDKHBI OBITh YKa3aHbl XapaKTepH-
CTHUKU UX COBMECTHOW palOThl, MOITYYEHHbIE Ha OCHOBE JAaHHBIX
UCIIBITaHUH.

Ha BuaHOM MecTe Ha HACOCHOM CTaHIMHM BBIBEHIMBAIOTCS
CXEMBbI 3JIEKTPOOOOpYIOBaHUS CTAHIIMM U PACIIOJIOKEHHUS arpera-
TOB C YKa3aHHEM KOMMYHHUKAIIHOHHBIX TpPyOOIPOBOJIOB M yCTa-
HOBJICHHOM Ha HUX apMaTyphl.

IIpn sKkcIUTyaTallMM HACOCHBIX arperaTtoB JOJKHA BECTUCH
CyTOYHasl BEIOMOCTb, B KOTOPYIO 3aHOCAT CBEJECHUS O BPEMEHU
IyCKa U OCTAaHOBKH arperara, nepeOruBKe CalbHUKOB, TEMIIEPAType
Macjia U CMEHE B MOIIIMITHUKAX, paboTe BCIIOMOIraTeabHOro 000-
pynoBanus ¥ T.A. Ha HacocHO# cTaHIMU C MOCTOSHHO MPHUCYT-
CTBYIOIIMUM OOCIIY)KHBAIOIIUM TEPCOHAJIOM B CYTOYHYIO BEIO-
MOCTb Yepe3 ONpe/esIeHHbIE MTPOMEXYTKA BPEMEHH, HE MpEBbIIIA-
foe | 4, 3aHOCATCS TakKe IMOKa3aHUS BCEX H3MEPHUTENbHBIX
npuOOpoB: BaKyyMMETpa, MAaHOMETpa, aMmIlepMeTpa, BaTTMETpa,
CYETUHMKA HIEKTPUYECKON SHEPIuu, BOJOMEpa.

Ilepen mepBBIM IyCKOM Hacoca IOCJIE YCTAHOBKH WJIM KOH-
cepBallii HEOOXOIUMO YIATUTh W3 TOAIIUITHUKOB HMEIOMICIOCS
cMa3Ky (IyTeM IMPOMBIBKH UX OCH3MHOM) M 3aMEHHTH €€ CBexXel. B
Te4YeHHEe NMEePBOTro Mecsa paboThl Hacoca 3Ty ONEpaIio PEKOMEH-
JlyeTcs mOBTOpUTH 2—3 pasa. [Ipu 3aMeHe CMa3Ku ¢ TPOMBIBKON
MOJIIIMITHUKOB, UX TEMIIepaTypa He JoJikHa npesbimath 70°C.
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He momyckaercsi BKJIIOYEHHE Hacoca B paboTy Oe3 BOJBI, a
TaKxke paboTta ero Oosiee 3 MHHYT NPH 3aKPBITOW 3aJIBUKKE Ha
HAMOpHOM MaTpyOKe Hacoca. 3ampeniaeTcsi peryjimpoBaTh nojaady
HACOCOB BO BpeMsl JKCIUTyaTalliH 3aJBHKKOW, YCTAaHOBJICHHOW Ha
BCAChIBAIOIIEM TPYOONpPOBOJE, OHAa BO BpeMsi pabOThI Hacoca
JIOJDKHA OBITH TIOJTHOCTBIO OTKPBITA.

B kxauyectBe HAOWBKM CaJbHHKOB YIOTPEOJSIFOT MATKYIO,
YIPYTyI0, NPONUTAHHYIO CAJIOM XJIOMYaTOOYMaKHYIO IIJIETEHKY,
NpUMEHEHNE MEeHbKOBOM HAaOMBKM He pekomeHmyercs. Cpessl OT-
JIeNTbHBIX KOJICH CaJbHUKOBON HAaOWBKM HAJ0 YCTaHABIMBATDH I10]
yriom 90° nmpyr K apyry.

B npouecce sKcIuTyaTanuu ¢ meibio MpeJoTBPALICHUS Mepe-
rpeBa AIEKTPOABHUraTeseii HEOOXOAMMO CIICHUTh 3a TOKa3aHUSMH
amMIepMeTpa WIM BaTTMETPA, a TAKXKE 3a CTENECHBI0 HArpeBa €ro
KopITyca.

DKcIuTyaTalys HACOCHOTO arperaTa BOCIIPEIaeTCs:

— TIpU HEHOPMAaJILHOW BHOpAlLK Baja,

— TIpH TeMIepaType NOAIIUITHUKOB BBIIIE JOMYCTHMOII;

— TP TOSBJICHUU SIBHO CIBIIIMMOTO METAJLUTHYECKOTO 3BY-
Ka, OTJIMYAOIIETOCS OT KABUTALIMOHHOTO IIIyMa.

PesepBHBIE HAaCOCHBIE arperatbl Ha CTaHIUH HEOOXOIMMO
orpoboBaTh He pexxe 1 pasa B roa. PaboTy HacOCHBIX arperaTtos ¢
OJIMHAKOBOW paboueii XapaKTepUCTUKON CIIeyeT TIOCTOSTHHO Yepe-
JIOBATh.

Henonanku B paboTe HACOCHBIX arperaToB IPECTABIICHbI B
Tabmn. 17.

Tabauma 17
OCHOBHBIE HETIOJIAJIKU B Pa00OTE€ HACOCHBIX arperaToB
Hencnpanﬂocm HpI/I‘II/IHLI HCI/ICHpaBHOCTI/I
1 2

Hacoc  mocne | 3amuBka Hacoca mpoBeJEHA HEJOCTATOYHO TIIATENBHO, TIOTPEOHBIH
mycka B padOTy | HAmop BEINIE PACcYCTHOTrO; Ype3MEpHAs BHICOTA BCACHIBAHHUS; 3aKy-
He [oJjaeT mopKka TPYOKH THAPABIMYECKOTO YIUIOTHEHHS BCACHIBAIOIIETO
CalbHHKa M MPOCAYMBaHUE BO3JyXa 4epe3 HEro; apTe3uaHcKuil
HACOC HETPABIILHO YCTAHOBIEH IO OTHONICHHIO K TMHAMHYECKO-
MY YPOBHIO TIO/I3eMHEIX BOJ
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Oxonuanue tadm. 17

1

2

ITogaua Hacoca

VMeHbIIeHHE YnCIa OﬁOpOTOB HACOCHOT'0 arperara u3-3a maacHus

B aporecce | HalpsAKCHHOCTH B CETH; NMOACACBIBAHUEC BO3YyXa Y€PE3 CAJIbHUKU B
pa60TBI KOpIyC HacocCa, MCXaHWYCCKUC ITOBPCIKACHUA; HU3HOC YIUJIOTHU-
YMCHBIIACTCA TCJIBHBIX KOJICI, MOBPECKACHUC pa60qer0 KoJieca

Heperpy31<a HeraBHJ’IBHafI c6op1<a HacoCa; MCXaHUYCCKHUC TTOBPCIKIACHUA
JBUTATCIA HacoCa M [BUTATCNA; MOBBIIICHUC HAIPSIKCHUA B ISJICKTPOCCTHU,
Hacoca HOTpeGHHﬁ Hamop B CETU MCHBIIC paCYCTHOT'O

Hacoc npu HapymeHHe LECHTPOBKU arperara; ocnabnenne 601TOB KpenjacHusd

pabore BHOpH-
pyeT, CIbILIAT-
sl WyM

arperata K pame; HpOFI/I6 BaJjla; 3a€laHuC BpaIlarolinxcs ‘{aCTeﬁ;
H3HOC IOAIIMUITHHUKA, ocrnabnenve erHJ’IeHI/Iﬁ pr60np030ua Haco-
Ca; HEIOIMYCTUMO 0oJbIIas BEICOTA BCACBIBAHMS HACOCA

Henonmyctumbiit
HarpeB KopIyca
Hacoca, Calb-
HUKA, TIOIIUII-
HUKOB

Hacoc mmurenbHOoe Bpems paboTan NpH 3aKpHITOH 3aJBHKKE;
KpBIIIKA CAlbHUKA 3aTSHyTa CUJIBHO MM C NEPEKOCOM; HArpeB
TIO/IIMITHAKOB MOXET OBITh BBI3BAH KOJIMYECTBOM M KaueCTBOM
CMa3Ki B MOJIIIMIHKKE, CPAOOTKOM BKIIAJBIIIEH MOAMIMITHUKA,
4pe3MEpPHON UX 3aTHKKOM

OcmoTp (peBu3Hsi) HACOCOB MPOU3BOAUTCS exXeaHeBHO. [Ipu

Ka)XI0H OCTaHOBKE, a MPH pabOTAINX HacocaX — 0€3 OCTAHOBKH,
MacTep-MeXaHUK CTAHIIMU WK CTapIUIMK 110 CMEHE JIOJDKEH IpOoBe-
PATH COCTOSIHME KPETUICHUS (PyHJAaMEHTAIbHBIX OOJITOB, COEIHHU-
TEJBHBIX MY(T U (IIaHIEBBIX COCTUHEHUI HACOCOB, MOIIIUITHIKOB
Hacoca (KOJIMYEeCTBO U Ka4eCTBO CMAa3KU B HUX), CATbHUKOB Hacoca
1 nX HaOuBKH. HeoOX0omuMo MOoCTOSIHHOE HAOIIOIEHNE 3a IUIaBHO-
CTBIO XOJIa arperara, OMeHueM 1 BHOparmen Baia.

Haubomnee ObICTpO M3HAIIMBAIOTCS 3alTUTHBIC W YIUIOTHSIO-
1K€ KOJIbIIA, 3aIIUTHBIE BTYJIKHA U CaJIbHUKOBAs HAOMBKA.

B 3aBHCHMOCTH OT KOHCTPYKITUH U YCIIOBHI pabOTHI Hacoca,
HO He Oosiee yeM depe3 8—10 ThIC. 4 ero paboThI, TOHKHA TPOU3BO-
JUTHCS TIOJIHAS PeBHM3MsA (KanmMTaIbHBIA peMoHT) Hacoca. Ilepen
HAYaJIoOM M TI0CJIe KalUTaJIbHOTO PEMOHTA HMPOBOJMTCS KalUTAJIb-
HOE HCTBITAHWE Hacoca JUIS YCTAHOBJICHHMS KauecTBa PEMOHTA U
XapaKTepUCTHKU Hacoca.
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B nomemeHusx HaCOCHBIX CTAHIMUHN JTOJIKHBI OBITH BBIBEIIIE-
Hbl MHCTPYKLIUU O MOPSAIKE SKCIUTyaTalli HACOCHOTO M BJIEKTPO-
CHJIOBOTO 000OpYy/IOBaHUS, a TaKkKe IJIaKaThl MO0 O6e30macHOMY 00-
CITy’KMBAHMIO arperaToB U KOMMYHUKaLUH.

B uMHCTpYKIMSX Takke ONpeNessitoT YCI0BHUs paboThl HAacoC-
HBIX CTaHIMIA MPU aBapUHOM PEKUME — MPU NOPAKEHUU pabounx
AIIEKTPUYECKHUM TOKOM, BO3HHMKHOBEHHH I0Kapa W OTpPaBICHUU
ra3zom.

Jnis opraHu3anuy yyera OCHOBHBIX T€XHOJIOTMYECKUX TMOKa3a-
Tesnei paboThl Ha HACOCHBIE CTAHLIUMU JOJIKHBI ObITh YCTAHOBJICHBI:

a) BaKyyMMETp WJIM MaHOBAKyyMMETp Ha BCAChIBAIOILEM I1a-
TpyOKe Hacoca;

0) MaHOMETp Ha HAIIOPHOM MaTpyOKe Hacoca;

B) aMIlepMETp, BOJIbTMETP, BATTMETP U JJICKTPUUYECKHUI
CUYETYHK Yy AJIEKTPOIBUTaTeICH.

') yKa3aTeslb YPOBHS Macja B MOAIIUIHUKAX (TIPU KUAKOCT-
HOM CMa3Ke) UM MaHOMETPHI (TP LUPKYISAPHOM CMa3Ke), a TaKKe
TEPMOMETPBI, MOKAa3bIBAIOIIME TEeMIIepaTypy Macia Ha BXOJAE B
MOJIIIUITHUK U BBIXOJIE€ U3 HErO;

1) pacXxoI0Mep Ha HAIIOPHOM BOJIOBO/IE (KOJUIEKTOPE).

JleoicypHulil mawunucm OONiCen.

a) KaXIbpld Yac 3aHOCUTHb B KypHall paboTy amIiiepmeTpa,
BOJIbTMETPA, CYETYUKOB PACX0JIa AJIEKTPOIHEPTUU, MAHOMETPOB U
pacxo0MepoB, CBEJICHHS O 3aMEUEHHBIX HEHCIIPABHOCTAX U OTMeE-
4yaTh BpeMs IIyCKa U OCTAaHOBKH HAcOCa;

0) cneauTh, 4TOOBI TemrepaTypa B MOAIIIMIHUKAX HE IMpe-
BbIIlIAJIa TEMIIEpaTypy B pabouem 3ane 6oiee yem Ha 40-50 °C.
Ecnu Bo3HMKIIa HEOOXOAUMOCTH OXJIaIUTh MOAUIUIHUKH, HAJI0 OT-
KPBITh KPAaHUKH U TYCTHTb BOJY;

T) MOAJIeP>)KUBATh YPOBEHb Macja B MOJIIIMITHUKAX Ha TpeOy-
€MOM YpOBHE 10 Macioykaszatento; mocie 800-1000 yacoB paboTh
CMEHUTb MacJo;

1) IOATATUBATh CATbHUKH TaK, YTOOBI BOAA U3 HUX MPOCAYH-
BaJjach HEMPEPHIBHO PEIKUMU KATUISIMH.
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Ilyck nacoca 6 pabomy.

VYcnoBus Ui HOpMaJIbHOTO MyCKa HAacoca:

1) xopryc Hacoca U BCs BCAChIBAIOIIAsk TMHUA JJO TPUEMHOTO
KJIaraHa JIOJDKHBI OBITh 3aJIUTHI BOJIOM;

2) BO BpeMs pabOThI B HACOC HE JIOJDKEH MPOHHUKATH BO3TYX
Yyepe3 HeIJIOTHOCTH BO BCACHIBAIOIIEH JIMHUM U 4epe3 CalbHHUKH
Hacoca;

3) myck Hacoca MpH 3aKPHITO 3aJBIKKE HA HATIOPHOW JTHU-
HUM; 4TOOBI HE cpa3y HArpykaTh ASJIEKTPOJBHUraTelb, 3aJBHKKU
CJIEZTyeT OTKPBIBATh U 3aKPBIBATh MEJICHHO, N30erasi BOSHUKHOBE-
HUSI THIIPABIMYECKOTO yapa.

C npyroii CTOpOHBI, MyCK HAcCOCa MPHU OTKPBITON 3aJBUKKE
Ha HAIOPHOW JIMHUM 3HAYUTEIHHO YIPOIIAET CXeMy aBTOMaTH3a-
[IM ¥ TIPAKTHYECKU BO3MOKEH NP HATMYHH 00paTHOTO KiaraHa u
CPEICTB ISl TAIIEHUS TUIPABINYECKOTO yIapa.

Tlopsooxk nycka:

a) OTKPBITh KPaH y MAaHOMETPA U MYCTHUTh JIBUTATEIb;

0) mocie pa3BUTH MOJIHOTO YKCIa 0OOPOTOB U TIOCTUKECHHS
COOTBETCTBYIOIIETO JAaBJICHHS, OTKPBITH KPAaH HAa BAKYyMMETPE;

B) MyCTUTHh BOAY K CaJbHUKAM M TOJALIMITHUKAM, €CJIH 3TO
Tpebyercs;

') HEMEJICHHO OTKPBITh 33JIBU)KKY Ha HAIIOPHOM TPyOOIpo-
BOJIE JI0 TTOJTHOTO OTKPBITHSL.

Paborta Hacoca mpu 3aKkpbITOW 3aJBMKKE HE JIOJDKHA IPO-
JoJKaTbes 6osee 2—3 MUH.

Ilopsaook ocmanosku:

a) MEJICHHO 3aKPBITh HATIOPHYIO 3aJIBIKKY;

0) 3aKpBITh KpaH BAKyyMMETPa;

B) BBIKJIFOUUTH JIBUTATEIIb;

T') 3aKpBITh KPaH HA MAaHOMETPE M MEPEKPHITh JOCTYIT BOJBI
Ha 3aJIUBKY CAIIbHUKOB U OXJIAXKICHHE TO/IIUITHUKOB.

Henonaaku B paboTe HACOCOB M CIIOCOOBI MX YCTPAaHEHUS
MpeICTaBJICHBI B Ta0I. 18.
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Ta6muma 18

Henonaaxu B paboTe HacocoB

HeucnpaBHocTb

HpI/I‘H/IHBI HCUCTIPABHOCTH

Cnoco0 ycrpaneHus

1

2

4

HeHmpO6e.?f€Hbl€ HACOCbl

1. Ymenbimaercs noga- | Hacoc He pa3BuBaeT HopMalb-

4a BOJibI HACOCOM

HOT0 yrcna 000poTOB BCIE-
CTBHE MAJICHHUS HAMPSKEHUS

[IpuHATH MEpHI MO pUBEIE-
HUIO HaIPSOKEHHUS B HOp-
MaJIbHOE COCTOSIHUE

[pocaunBanue BO3yXa B
KOPITyC Hacoca 4epe3 CalbHUK
WJIH BO BCACHIBAIONIYIO JTHHUIO

[IpoBepuTh BcackiBaromuii
TpyOOIPOBO, MOATSIHYTH
WJIH CMEHHUTB CATbHUK

3acopeHue MPHEMHOTO KIlanaHa

Pazobpats, mpoYHCTHTH U
cobparthb

Usnoc YIUTOTHAIOIINX KOJICIT

Pazobpars Hacoc 1 CMEHHTH
YIIOTHUTEJBHbIE KONbIIA

3acopeHne 00paTHOTO KIalana

[Ipounctuth

2. Hacoc mocne mycka B | 3anuBka OblIa mpoBeieHa
paboTy He mofiaeT BOAY |HEJOCTATOYHO TIIATENBHO, B

HAcoCeC OCTAJICA BO3AYX

OcTaHOBUTH HACOC, 3AIMTh
€ro BOZIOit M CHOBA ITyCTHTh B
paboty

Qpe3MepHa${ BBICOTA BCAChIBA-
HUA

[IpoBepuTh BcackiBaromuii
TpyOOTPOBOJI ¥ €T0 pacyeT

[ToTpeOHBIN Hamop BbIIIE pac-
4ETHOTO

[IpoBepuTh BcackBarOmuii
TpyOOTPOBOJI H €T0 pacyer

3. TInoxoe paspsixenue |Bo BcacwiBatomtyto TpyOy mo-

(BakyyM) B Hacoce

magacT BO3AYX BCICACTBUC
HEIUIOTHOCTEH B COCIUMHCHUAX
WIn HOBpC)K}lCHI/Iﬁ

3aHOBO cOOpaTh BCachIBalo-
IIy10 JINHUIO, CMEHUTb TPO-
KJIJIKU, TOXYEKAHUTh 1
TOATSHYTb CTHIKH

Bosnyx momanaer uepe3 canb-
HUKH:

— 13-3a 3aTBEPACHHUS ¥ U3HO-
LIEHHOCTH HaOUBKH;

3aMEHHUTH CaTBHUKOBYIO
poOHBKY

— 3acopeHus TpyOKH, MOBO-
Jstei BOAY K CalbHUKY IS
YIIOTHEHHUS

[IpoYUCTHTH ¥ IPOMBITH
BOJIOH TPyOKY

— CIJIBHOTO ¥ HEPAaBHOMEPHOTO
U3HOCA Bajia B MECTe, IJIe OH
COTpHKacaeTcs ¢ HaOUBKOI

ITocTaBuTh HOBEIH Baj, HE
3aKpy4UBaTh CHJIBHO CaJbHU-
KU, HE IONYCKaTh 3aTBEp/e-
HYsI HaOUBKU
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ITponomxkenne Tabmn. 18

1

2

4

4. 3ameTHO yBenuuu-
BAIOTCSA NOKA3aHUS

UpesmepHas odpaboTka
Pa3rpy304HOM MATHI

[TocTaBuTh MOBBILIE KOJTBIA
Ha pasrpy30uHyI0 MATY

aMIepMeTpa y dJek-
TpOHacoca

3ae)1aHHe MECK Bajia B 1101~
TIUITHAKAX

HpOTO'H/ITL Bajl 1 NOANIMUII-
HUKH

Hacoc nepexaunBaet Bofy,
CoepIKaIyo O0NBIIOE KOJH-
9eCTBO A M MEeCKa

[IpoBeputs conepxanue
TIeCKa W YCTAHOBHUTH IPUUNHY
€ro TOSIBIICHNS B BOJIE

5. Hacoc He pa3BuBaet
TIOJTHOTO HATIOpa

3HAYNTENbHBIA M3HOC JIOACT-
HBIX KOJIEC M YINIOTHUTCIBHBIX
KOJIC[

OTpeMOHTHPOBATH HACOC,
CMEHHUTb KOJIbIIA

6. Hacoc mpu pabote
JPOKHT, CIBIIIHTCS

Ocnabnenue 00NTOB, Kpers-
IMX HACOC K TLITHTE

3aTsHyTH 00JTHI, TPOBEPHUTDH
FOPH30HTAILHOCTh BAJIOB

IIyM U TPecK

Kapuranus

YMeHbpIHUTH BBICOTY BCAChI-
BaHUA

7. Hacoc Bo Bpems
paboThI Apede3KuT

W3HOC pe3NHOBBIX KOMEL B
COCIMHHUTENLHOH My(Te

OtpemoHTHPOBATh My(TY

8. Ilperpyxen
JBUTaTENb

OO6OpOTHI BEILIIE PACUETHBIX

[IpoBepuTs 000POTHI ABHTA-
Teneit

[Tonaua Hacoca BbILIE T0MY-
CTHMOH

[IpUKpPBITH 33BHXKY Ha
HaropHoM Tpy0onpoBosie

9. Upe3mepHblil Harpes
TOALINITHUKOB

3arp${3H€HPI€ CMa3KHd U3HOCHUB-
IIUMCS METAJITIOM BKJ'IaIlbIIHeﬁ
WJIN TICCKOM

HpOM])ITL TIOAIIUITHUKA U

(CMa3ka II0X0ro KauecTBa

3aJIMTh YUCTOM CMa3KOH

HenocraTouHoe KOIMUECTBO
CMa3KH

OpaboTka BKJIabIIICH

Bp0H3OBLIe BKJIAIBIIINA 3aM€-
HUTB, NCPEIIUTH MACIIO.

UpesmepHast 3aTOKKA BKITAIbI-
e

OTperynupoBath 3aTsHKKY
BKJIAJIbIIIEH

Creasicunmnbvie HACOCbL

1. On. gBuratens mpu
pabote ryaut

O6pBIB B OJHOM U3 IIPOBOJOB
CCTU

HCHpaBI/ITB TMOBPCIKACHUC

2. Dn. 1BUTATENb BO BpE]

MA p36 OTBbI HarpeBaceTCs

3aMBIKaHUE BUTKOB KaTyIIKH
cTaTopa

OTpeMOHTHPOBATH 1. IBHTa-
TeNb
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Oxonyanue 1abm. 18

1

2

4

3. YacTble MOJIOMKH
TPAHCMUCCHOHHOTO
BAJIa MK PA3PBIBbI
BOJIOHATIOPHBIX TPYO

VM cKpUBNEHHOCT CKBAXKHHBL.
Pabouue xoneca TpyTcs B
HaIMpaBIIOMMX alapaTax

[TepeperynupoBats 3a30p
raukoin

4. IloBeImaeTcs mo-
Tpedienne
5] 9HEPrUun

[Monuxenne TMHAMUYECKOTO
YPOBHA

3armyoutsb Hacoc

HW3noc nomatox paﬁoqnx KoJI€eC

VMeHbIIUTD NOCTYIJICHUC
BOJBI U3 CKBAXWHBI ITYTEM
MPUKPBITUAA 3aIBUKKHU

5. YMeHbpIIMTACH
[0Ja4ya Hacoca

YTeuka BOJIBI 4epe3 CTHIKH
BOJIOTIOBEMHBIX TPYO

JleMOHTHPOBATh HACOC U
YCTPAHUTh MOBPEXK/ICHHE B
cbopKe BOIOIOIHEMHBIX

TpyO

6. [TpexpaTnnach
10/1a4a BO/IbI

OOpBIB TPAaHCMUCCHOHHOTO
Basa

JleMOHTHPOBATh HACOC U
3aMEHHTD BaT

7. Hacoc npu pabore
CUIEHO BHOpHpYeT

HpOFHyJ’IHCB TPUBOIHBIC BaJIbl

I[CMOHTI/IpOBaTB HacoCc u
3aMCHHUTH Ball

[Inoxoe kperuieHne Hacoca Ha
(yHnamenre

[Tpukpenuts Hacoc K hyHIa-
MCHTY aHKEPHBIMH 0ONTaMH

8. Hacoc paboraer, HO
BOJIA HE MOJIAETCs

Bpamienue motopa B mpoTHBO-
TOJIOKHYIO CTOPOHY

[TepemeHUTH (ha3bl HA KIIEM-
Max

Pa3pbIB HANOpPHBIX TPYO

3aMeHUTD HATIOPHYIO TPYOY

VpoBeHb BOIHI B CKBAKUHE
HIKE BCACHIBAIOICH TPYOBI

3armyOuTh HACOC MyTEM
n00aBIIeHNs HATIOPHBIX TPYO,
€CIIM TI03BOJISET HAIIOP

9. 3aHMKAK0TCS MOKa-
3aHHS AMIIEPMETPa

Manas nojada BOJBI

OTKpPBITE OOJBINE 33 IBIKKY

10. YBenmnuusarorcs
TIOKa3aHKs amIep-
MeTpa

[MoBpexaenne Bruaabimen
MOAMATHUKOB Hacoca

I[CMOHTHpOBaTB Hacoc u
3aMCHUTH BKJIAJBIIIN IO~
MIUITHUKOB
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TTPUJIOXKEHUE 1
Tabmuma I11.1

HepequL OCHOBHBIX BH/10B pa60T 10 TCKYLIEMY
" KallUTaJIbHOMY pEMOHTaM BO,I[038,60pHBIX COOp}/)KeHI/Iﬁ

HaunmMenosanue
00BEKTOB

Texymmit peMoHT

KanuransHeiit
PEMOHT

beperossie Bofio-
TOIBEMHBIE KOOI
1 TIPHEMHBIE KaMepHI
B0/103a00POB, COBMe-
IICHHBIE C HACOCHBIMH
CTAHIUAMH

OumcTKa OT MIa; MPOMBIBKA
KOJIOJILEB, KAMEp U KOBIIEH,
9HCTKA U PEMOHT PEeIIeTOK
(ceTok) M MUTOBBIX 3aTBO-
POB; OKpacka MeTaJLTnye-
CKHUX IIOBEPXHOCTEH C
OYHCTKOH OT PXKABYHHEI;
3aTHPKA C KeTe3HEHHEM
CTEH KOJIOALEB, KaMep U
OTOJIOBKOB

PeMoHT cTeH u THUIT KaMep 1
OeperoBBIX OTOJOBKOB BOJIO-
3a00pOB; CMEHA PENIETOK HJIH
CETOK BOJOIPHUEMHHKOB II[H-
TOBBIX 3aTBOPOB; pa3dopKa
PEMOHT TIPHBOJIOB BpaIaro-
IUXCS CETOK, 3aMEHA CETOK,
CMEHA XOJI0BBIX CKOO;

PEMOHT KpeIuieHus Oepero-
BOIf TTOJIOCH Y BO103a00pa U B
MPUEMHOM KOBIIIE C 3aMEHOM
KpEIJICHHIT; PEMOHT TPA3EBBIX
9’KEKTOPOB M TIPOMBIBHBIX
YCTPOMCTB CETOK

PsxeBblit 1 OETOHHBII
OTOJIOBKH BOZ103a00pa

OO6cneoBaHne COCTOSHUS
OT0JIOBKA BOZ103200pOB

CwmeHa psixa ¢ 3arpyskoit u
OTCBITIKOH KaMHS; IEMOHTAX
U MOHTaXK CTAITBHBIX CaMO-
TEUHBIX TPYD OrONOBKOB;
PEMOHT 000TpeBaTeIbHON
pemreTky it 00pbObI ¢ I0H-
HBIM JIbJIOM U IITYTOH

Bonomnposoausie
KaHaJIBl, OTKOCHI ILIO-
THH, OTCTOWHBIE TPY-
OBI, BOJOCITYCKH

3aceB TPaBOi OTKOCOB ILIIO-
THH; 3aTHpKa TPELINH B Oc-
TOHHO# 00JIMIIOBKE KAHAIIOB;
3aMeHa OTHENILHBIX OETOHHBIX
IUTAT B KPCTUICHHH KaHAJIOB,
3a/Ie/IKa TPEIIMH B OCTOHHBIX
BOIOCOpOCAxX ¥ Tele MIOTH-
HBI; UCTIPABICHIE TOBPEXKIC-
HUH B OEPETOYKPEHTEIBHEIX
OJICXK/IaX U B KPEILICHHUAX
0TK0COB/10 2% 0011ei m10-
a1 KPETUICHNS/, 3aMeHa
OT/IETBHEIX DJIEMEHTOB B
JCPEBSHHBIX KOHCTPYKIIUSX,
YKPEIUICHHE 3aKIafHBIX Ya-
CTeH METAJUIMIECKUX KOH-
CTPYKIIUIA; TIOKpacka

3aMeHa KOHCTPYKIIUHA Kper-
JICHHS CTEHOK OTKOCOB KaHa-
JIOB; IPOTHBOOMOI3HEBEIE
paboTsl; OypeHue pasrpy30u-
HBIX U IPEHUPYIONINX CKBa-
KUH; YCTPOMCTBO TPOTHBO-
(UIBTPALMOHHBIX ApEHAKEH;
PEMOHT BXOJIHBIX OTOJIOBKOB
KaHAIIOB H BRIXOHEIX OT0-
JIOBKOB BBIITYCKOB
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HepI/IOI[I/I‘IHOCTL PEMOHTOB

Tabmuna I11.2

HaumenoBanue coopyxeHuH, Cpox Cpoxu peMoHTa
YCTPOHCTB U paboTHI 0CMOTpa TEKYIIEro | KalUTalbHOro
OromnoBKy 1 PemIeTKH BOJOTPH- ITo mepe
EMHUKOB B YCIIOBUSX HOPMANbHO- | 2 pasaBTOA | 2 pa3a Brog | HaJoOHOCTH
T0 PEKUMA PabOTHI
CamoTeuHble TUHUU 1 paz B roxt ITo mepe ITo mepe
HagoOHOCTH | HaZOOHOCTH
Beperooii komozelr He pexe 1
2pazaBron | | pazBroj paza B 5 jer
B ToM uncie peMOHT CeTKH B KO- [MocrosHHOE 1 paz B2 roaa
JIOAIIE HabnrosieHne | 2 pasa B roft
Kpemuenne 6eperoBoii momnocsl y 2pazaBron | ITo mepe ITo mepe
BOJI03a00pa (mepen 3uM- | HamOOHOCTH, | HAMOOHOCTH,
HUM JIeT0- HO HE peXe | HO HE pexe
CTaBOM H 1 paza 1 paza B 5 ner
TOCIe OJ0- | B 2 Tofia
BO/IbS)
[IpoBepka cocTosHUS ¥ pabOTHI ITo mepe
3a/IBIDKCK IPUCMHBIX KIAMAaHOB M | 2 pasaBToA | 2 pa3a Brox | HaJoOHOCTH,
CETOK, apMaTyphl, CAMOTEYIHBIX HO HE pexe
BCACBHIBAIONINX ¥ TPS3EBHIX TPYOO- 1 paza B 5 ner
TPOBOJIOB
[TnoTunsl, 7aMOBI, KAHAIEL, BOLO- 1 pa3 2 pazaBron | Ilo mepe
CTIYCKH, BOZIOPa300pHBIC CKBAXKH- | B MECSAI Hapo00HOCTH,
HBI, TIAXTHBIE KOJIO/IIIBI HO HE pexe

1 pa3a B 5 net

211




TTPUJIOXKEHUE 2
Tadmuua [12.1

YTBEPXKJIAIO:

HanmenoBaHue U BeJOMCTBEHHAS MNPUHAAJICI)KHOCTD

npeanpusatus [TYBKX

PykoBoautens npeampusitust BKX

QMHBRIWHUA]]

‘orrmo uonoged & 4100HQad1IO] |

JBh-"Idh

h/H ‘L0ged Wa19(

221 23 |24

["omoBoit

IIOORULNE(]

IpoCTOi
TE

Herra

Mecsisl

QUHIHIrOII9d
Herra

XII B pemon-

19 1201 21

QUHIHIrOII9d
Herra

18

QUHIHIrOII9d
Herra

17

QUHIHIrOII9d
Herra

16

QUHOHIrOII9d
Herra

15

QUHIHIrOII9d
Herrna

14

QUHOHIrOII9d
Herra

13

QUHIHIrOII9d
Herra

12

QUHIHIrOII9d
Herra

IV |V | VIVIIVIIX| X | XI

11

QUHIHIrOII9d
Herra

I

10

QUHIHIrOII9d
Herra

II

9

QUHIHIrOII9d
Herra

—

8

eiHOWad ¥udolarey]

BIHOWAJ TEX
OJOQHYAIrO0U BlR]f

BIN0900 0J0WdAduLHOWAd
exurondoryedey

KuHRg0TAd0QO
OUHBEOHOWHEH

domon yiaHHOMNIRdLOMID

eLHOWAd
(0IomANAL) OJOHIIrRLHIIEY
40149900 JMHBEOHIWHEH

II/II oNoN'
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HaunmenoBanue n BCAOMCTBCHHAA NPUHAAJICIKHOCTD

Tabmuna [12.2

YTBEPXIAIO:
PykoBogutens npennpustus BKX

npeanpusatus BKX
[Inan pabot
0 TEKYIIEeMY PEMOHTY 000pYIOBaHUS U COOPYKEHHIMA
HanmenoBanue [Tepuomuy- | Hopma O6BeM paboT B yel.-vac. [TotpeOHbIe
00BEKTOB TEKYILIET0 Haumeropa- Enununa Obey | HOCTP pabot | Bpeme- B TOM 4rCIIe 110 KBapTanam | MATCPHATL,
peMOHTa n3Mepe- (ocMOTpOB, | HE Ha o0opyoBa-
.| HHE pabot pabot Bcero
M PErHCTPalHOHHBIH HUS TEKyIL pe- | el I I I IV | Hue, mexa-
HOMEp MOHTa)  |paboThI HH3MBI
1 2 3 4 5 6 7 8 9 10 11 12

I'maBHBIN HHXKEHED
HavanbHuk mianoBoro otaena
I'naBHbIi OyxranTep
HaumenoBanue u Be1OMCTBEHHAs IPUHAIIC)KHOCTD

npeanpuatus BKX




1414

Taomuna [12.3

[1nan kanuTaaIbLHOTO PEMOHTAa OCHOBHBIX (hoHIOB HAa 20  T.
CIIPABKA

1. Cymma aMOPTH3aLMH, HAYNCIIIEMON Ha KalTUTAbHBIN PEMOHT B IIJIAHUPYEMOM TOLY

TBIC. PYO.
2. OcTaToK aMOPTH3AIUH Ha KAUTaIbHBIA PEMOHT OT TPEIIIECTBYIONIETO TO1a TEIC. PYO.
3. Ilonydenune (M3BATHE) CPEICTB HAa KATUTAIBHBIN PEMOHT B MOPSAKE MIepepacpeneIeHIs TBIC. pYO.
4. VItoro amopTH3aIiy, HAITPaBJICHHON HAa KaMTaIbHBIA PEMOHT THIC. pYO.
5. IlmannpyemMsblii 00beM KalTUTaIHLHOTO PEMOHTA THIC. PYO.
6. OcTaToK aMOPTH3AIIMU Ha KAlTUTAJIbHBIN PEMOHT Ha KOHEI] INTAHUPYEMOTO T0/1a TBIC. pYO.
CMeTHas cTOMMOCTH pador, ITo criocoby | TTorpeGroe
CpoKH BBITIONHE- THIC. PYO. BBITMOJHCHHUS | KOMYIECTRO
Hanmeno- 6 O0Bem
HHUs padboT YeJ1.-4acoB
BaHUE pabot B [Tprumeda-
00BEKTOB Enurina HaTypalb A pagor HHE
U3MEpEHUS P B TOM 1HCIIE HOAPAN-| XO34H- | x0351/iCTBEH-
KaruTaibHoro HOM BCEro 10 KBapTazam HBIH ITBEHHBI]  gpim
€MOHTA OKOHY2-i13MepEHUH
p HAyaso p cnoco6om
HHE
I |1 1Iv
1 2 3 4 5 6 7 8 9 |10 11 12 13 14

I'maBHBIN HHXKEHED
HavaneHuk rma”oBoro oraena
I'maBHBI OyxTanTep
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VyeOHOE n3nanue

Byrtko Jlenuc AnekcanapoBud
Byrko Anexcanap BacunseBuu
Hlyukas Enena EBrenpeBHa

DKCIUTY ATALMS
CHUCTEM BOJIOCHABXEHUS

PenaxTop A.A. JlutBuHOBA
Kommprorepnas oopadotka: N.B. Kuknuena

B meuars 05.03.2020 .
®dopmat 60%84/16. Oobem 13,7 ycm. m.i.
Tupax 100 sk3. 3aka3 Ne 44. I{ena ceobomHas

Mzparensckuit uentp AT TY
Anpec yHUBEpCHUTETa U MOIUTPAYUICCKOTO TIPSIPUSTHS
344000, r. PoctoB-Ha-/lony, mi. ['arapuna,l.



