Y TBepKaAEeHbI
ITocranosnenuem 'occtpos PO

ot 31 mapra 2000 r. N 24

OO01IEepOCCUIICKUM CTPOUTENBHBIM KaTaJIOTOM HACTOSIIMM MeToqiuuecKiuM pekoMeHaamusM npucsoeH Homep MJZIC 40-3.2000.

METOJIMYECKHUE PEKOMEHJAIIAY IO OBECHEYEHUIO BEIMOJIHEHMSI TPEBOBAHUIA
CAHUTAPHBIX TIPABUJT 1 HOPM CanlInH 2.1.4.559-96 "TINTHEBASI BOJA. THTUEHNYECKUE
TPEBOBAHUS K KAUECTBY BOJBI HEHTPAJIM30BAHHBIX CHCTEM MUTHEBOTO
BOJIOCHABKEHMSI. KOHTPOJIb KAYECTBA" HA BOJOIIPOBOJTHBIX CTAHIIUSIX TP OUNCTKE
MPUPOJIHBIX BOJ

CornacoBansl ¢ JlenapTaMeHTOM roCyIapCTBEHHOI'O CAHUTAPHO-3MUAEMHOJIOIHYEeCKoro Haazopa MunsapaBa Poccuu ot 21.03.2000 N
111-10/07-04 u yrBepxnens! IlocranoBnenuem ['occrpost Poccun ot 31 mapra 2000 r. N 24.

"MeToanueckue peKoMeHIauu" pa3paboTaHbl 0] PyKOBOACTBOM I.T.H. B.JI. [Iparunckoro.

Agropckwuii koyutektuB: HUU KBOB - n.t.H. B.JI. Iparunckuii u k.1.H. JL.II. Anekceesa (pa3n. 1 - 5); k.1.H. B.M. KopaGenbHukoB (pa3n.
5.1-5.3.1); k.1.H. JLU. BonbdtpyO (pasa. 3.2 - 3.3); k.r.H. C.®d. AbpamoBuy, K.T.H. A.A. Ackeprus (pa3z. 5.3.4); k.t.H. B.3. Menbuep (pazz.
3.4); k.r.H. E.W. Anensiuna (pasz. 3.1); k.1.H. SLJI. Xpomuenko, k.M.H. E.A. Jlunenko, k.x.H. A.l. Makcumos (pazzn. 6); x.1.H. C.Jl. bensiea n
nak. [A. Ocunos (pa3z. 4.2); k.T.H. M.A. Mopascos (pa3z. 7.2);

T'HI] P® HUU BOAT'EO - n.1.H. A.[l. CmupHOB (pazna. 4.1.2.1);

MI'CY - a.1.1. I.11. Huxonanze (pasn. 5.3.1 - 5.3.2); k.r.1. B.B. Konecos (pazz. 7.1);
MHUUATI um. @.®. Dpucmana - 1.m.H. [ .M. Tpyxuna (pa3z. 3.6);

AKX um. KJI. [Tamdunosa - k.1.H. B.JI. Pelizun (pa3a. 3.7);

T'TIY "Uucturyr MocBopokananHUWnpoekt" - k1.1, W.I'. Umenko u k.T.H. B. Mupkuc (paza. 3.3); x.r.u. O.I'. [Ipumun, x.1.1. [T.IL
Iansrynos u k.x.H. JI.A. Xpuctuanosa (pa3g. 8).

"Meronudecknue peKOMEHAauu'" MpeaHa3HadeHbl Ui pabOTHUKOB BOJIONPOBOJHO-KaHATU3AIMOHHOTO XO35HCTBAa M CIIEIHAINCTOB IO
BOJIOCHA0KCHHIO PA3IMYHBIX OpraHU3alui JJIsl peleHus mpobiaeM 1 3a1ad B cBete BeejeHHs B Aerictere CanllnHa u moBeimenus tpeGoBaHmit
K Ka4eCTBY ITUTHEBOW BOJIBI.

BBEJEHHUE

B HacTosimee BpeMs CHCTEMBI IIGHTPAIM30BAaHHOTO BOJOCHAOXKEHHs, OXBaThIBaomue 96% ropoxckoro u okoiao 60% CcexbeKkoro
HaceJIeHUs CTPaHbI, JaJIeKO He Be3Jle IOJal0T JOOPOKaueCTBEHHYIO INTHEBYIO BOLY.

McTroyHuKaMy 1IEHTPATU30BAHHOTO BOJOCHA0KCHHUS CITyXKaT MOBEPXHOCTHBIC BOABI, I0JsI KOTOPBIX B 00IIeM oObeme Bojo3abopa
cocraBiisteT 68%, ¥ moa3eMHbIe BOILI - 32%.

TIpakTuvecku Bce MOBEPXHOCTHBIE MICTOYHUKH BOJOCHA0KEHUS B MMOCIEIHHE TO/IbI ITOIBEPIIINCH CYIIECTBEHHOMY BO3JICHCTBUIO BPEIHBIX
aHTPOMOTeHHBIX (hakTOopoB. [103TOMY OKOJIO MOJIOBHHBI HaceleHHs POCCUU BBIHYKCHBI HCIIONB30BaTh ISl TIMThS BOAY, HE OTBEYAIOIIYIO IO
psily Tokaszareneldl TMTMEeHMYeCKHM TPeOOBaHUSIM, B CBSI3M C 3TUM B psJie TOPOJOB M PETMOHOB CKJIAJBIBACTCS HANpPSDKEHHAsl CUTyalMs C
oOecIieYeHIEeM HaCeJICHUs BOJIOM IMUTHEBOIO KayecTBa.

OCHOBHBIMH TPUYMHAMH CIIOXKUBILIETOCS MONOXKEHHS, MOMHMO 3arpsA3HEHHS BOJOWUCTOYHHKOB, SIBISIOTCS HEYIOBICTBOPHUTEIHHOEC
COCTOSTHAE W TIOBBILICHHBIA H3HOC CHCTEM IICHTPAIH30BAHHOTO BOJOCHAOKEHHS - BOIOOYHCTHBIX COOPYXKCHHI, BOJIOMPOBOTHBIX CETCi U
000py/IOBaHUS HA HUX.

Oco0eHHO akTyabHa TPoOIeMa OUYMCTKU BOJABI B HACTOSIIIEE BpeMsl, KOT/Ia BBEJICH B ACHCTBHE HOBBIM HOpMaTuBHbIIN gokymeHT CanlluH
2.1.4.559-96 "IlutbeBas Boxa. I'mrueHnmueckue TpeOOBaHUS K KAa4deCTBY IHUTHEBOW BOJBI ILEHTPAIU30BAHHBIX CHCTEM HHUTHEBOTO
BoJlocHaOeHus1. KoHTponb kauecTBa", perinaMeHTHPYIOLIMI TOBBIILICHHbBIE TPEOOBAHUS K KAY€CTBY BOJIBI.

TaK, Hapsigy ¢ OCHOBHbLIMU 06HICI/I3BCCTHI>IMI/I TIOKa3aTC/iAsMU BBCACHbBI HOBBLIC, KOTOPBIC OIPAaHUYUBANOT COACPIKAHUC TOKCHYHBIX U
OMNaCHBIX A 310POBbA HIOHCfI COC,Z[I/IHGHI/II‘/‘I7 OTHOCAIIUXCA K AaHTPOIIOTCHHBIM 3arpsA3HCHUSAM, Hanbollee YacTo TIPUCYTCTBYIOLIAM B
HUCTOYHHUKAX BO[[OCH36)KCHI/I$[ M B IIUThEBOI BOIC.

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«JlpeBrpam - IepeBsIHHBIE JOMa.



CyliecTBEeHHOE BHUMaHHE YAENAETCS OPraHMYeCKMM 3arps3HEHHsM, paHee MPAaKTHYECKH He KOHTPOIMPYEMBIM B IUTbEBOH BOJE.
BBoaurcs orpaHuueHHe Ha IIOKa3aTelb NEPMaHIaHATHOW OKHCIIAEMOCTH, XapaKTEpH3YHOIIUH ollnee colepikaHHe B BOAE OPTaHHYECKUX

O
3arpsi3HEHUH (10 5 Mr 5 ).

OI‘paHI/I‘II/IBaeTCX Ha BECbMa HU3KOM YPOBHE COJACPIKAaHUE TOKCHYHBLIX JIETYUYUX XJIOPOPraHUYCCKUX COEMHEHUH, KOTOpPBIC MOI'YT Kak
TNIPpUCYTCTBOBAThH B HUCXOAHOM BOJIE, TaK U O6pa30BBIBaTBC$I B IIponecce BOAONOATOTOBKH IIpHU 06633apa)KI/IBaHI/II/I BOJbI XJIOPOM.

VYcraHoBieHsl npenenbHo ponycrumbie kKonueHtpauu (I1/1K) Ha mpucyTcTBHE B MUTHEBOM BOJE TOKCHYHBIX M YACTO BCTPEYAIOIIUXCS
HECTULUIOB.

Ha Gonee HU3KOM ypoBHE, ueM paHee HOopMupoBanock, B CanlluHe ycranosnena I1JIK Ha comepxanue B Boge Hedrempomykros (0,1
mr/m). Kpome Toro, mpu He0OXOAMMOCTH OCYIIECTBIIETCS KOHTPOJIb 33 COJEpXKaHHeM B muTheBol Boje ITAB, ¢enonos, xmopdeHonos u
PaJHOaKTUBHBIX 3aTrPSI3HEHHH.

Bompmioe BHMMaHWE TP KOHTpPOJIE KadecTBa BOJBI  yJeNseTCs OaKTEPHOJIIOTHYECKHUM TIoKazaTensM. [loMMMO H3BECTHBIX
MHKpPOOHOJIOTHYECKUX TOKa3aTeNel, Takhux Kak obmiee MukpoOHoe uuciao (OMUY), HOpMHUpyeTcs LeNbIi psj HOBBIX, XapaKTEPH3YIOLIHX
HaJIMYXE B BOJIE NMATOTC€HHBIX MUKPOOPTaHI3MOB, OITACHBIX IS 3JI0POBBS JIIOJICH.

KoHTpons 3a KauecTBOM IHTHEBOH BOJBI OCYIIECTBISIETCS B COOTBETCTBUH CO CIELMANbHON IIPOU3BOJCTBEHHOH HPOTpaMMOH,
COTJIACOBAHHOI TEppUTOpPHANbHBIMH oOpraHamMu ['occaHsmuaHanzopa MumsapaBa Poccuu ® yTBepXkIaeMoid OpraHaMH MECTHOTO
CaMOYIPAaBJICHUs, B KOTOPOIH YCTaHABIMBACTCS IEPEUYCHb KOHTPOJMPYEMBIX IIOKa3aTesied KadecTBa BOJBI, XapaKTEPHBIX I JAHHOTO
BOJIOMCTOYHUKA. BIiepBElc B OTEYECTBCHHOM HOPMATHBHOM JOKYMEHTE pEalli30BaHa HJes ydeTa PErHOHAIBHBIX OCOOCHHOCTEH KadecTBa
MUTHEBOI BOABI, peKOMeHyeMas pykosojacTsom BO3.

Kak moka3plBaeT OMNBIT 3KCIUTyaTallUH, ACHCTBYIOIIME BOJONPOBOJHBIC CTAHLUH, PabOTAIOMIME MO TPAJUIMOHHON TEXHOJOTUU H
paccyMTaHHBIE B OCHOBHOM HAa OYKCTKY BOJIBI OT 3arpsi3HEHUN NMPHPOTHOTO MIPOUCXOXKICHHSI, HE BCETJa MOTYT 00ECHEUUTh ITyOOKYHO OUYUCTKY
BOJIBI U y/IaJICHHE U3 HEee XUMUYECKUX 3arpsi3HEHUMN.

VYrBepxnennsie MunsznpaBoM Poccunm "Mertopuueckue ykazaHus 10 BHeapeHuto u npuMeHenuto CaunlluH 2.1.4.559-96..." (MY
2.1.4.682-97, Mocksa, 1998 r.) npennasHauensl Juis odecrnieueHus peanusanuu TpedoBanuii CanlluH B yacTn npou3BoICTBEHHOTO KOHTPOJIS
3a KaueCTBOM BOJbI LEHTPAIM30BAHHBIX CHUCTEM HMHTHEBOTO BOJOCHA0XKEHHS M CaHMTAPHO-3MMAECMHOJIOTHMYECKOro Hal30pa 3a CHCTEMaMU
HMHUTHEBOTO BOJOCHAOKEHHS HACEIICHHSI.

Hacrosmue "MeTonnueckue pekoMeHAalMu" HAalpaBlIeHbl HA OKa3aHHE TEXHUYECKOH M TEXHOJOTMYECKOH MOMOIM CHELUAIUCTaM IpH
UCIIONB30BaHUH HOBOTO HOPMATUBHOTO JJOKYMEHTA.

B mpexcraBneHHOM MaTepuane H3JIOXKEH PsJi TEXHOJIOTHYECKHX M KOHCTPYKTHBHBIX PEIICHHH, HAIPABICHHBIX HA HHTCHCU(DUKAIIIO
HPOIECCOB OYUCTKHU BOJBI, yIydIlIeHHE paOOThI OTACIBHBIX 3IEMEHTOB OUHCTHBIX COOPY>KCHUM, TOBHIMIEHNE 3()(HEKTHBHOCTH OYHUCTKU BOJBI HA
BOJIOOYUCTHBIX CTAHIMAX B IeTI0M. IIpeanoskeHsl HOBbIe TEXHOIOTHYECKHE CXEMBI U PEIICHUS 110 OYHCTKE IPUPOJHBIX BOJ, 00ECIICUHBAIONINE
HOJIy4eHUE BBHICOKOKAYEeCTBEHHOH TUTHEBOM BOIBI ¢ yueToM TpeboBanuii CanlluH 2.1.4.559-96.

1. OBIIME ITOJIOKEHUA

IloaroroBka BOIOOYHMCTHBIX CTaHIMH K pabore ¢ yuerom TpeGoBanuii CanlluH nomkHa OCyIIECTBISTHCS B HECKOJIBKO 3TAloOB M I10
pa3NMuHBIM HanpaBiieHUsIM. PaboTa MOXKET BBINOIHATHCS OpraHU3alyeil BOAONPOBOIHO-KaHATN3aLHOHHOrO Xo3siicTBa (BKX) coBmecTHO co
CIIeLMaTH3UPOBAaHHBIMU OPTaHU3ALUAME, PAOOTAIOIIMMH B 00J1aCTH KOMMYHAJIbHOTO U IIPOMBIIUICHHOTO BOJOCHA0KEHUS.

Ha mepBom srame ocymiecTBiseTcs MPOBEpPKAa HAIUUHUs CIEAYIOIIMX HOPMATHUBHBIX [OKYMEHTOB M TEXHHUECKOH JNOKyMEHTallud B
cootBercTBUH ¢ MY 2.1.4.682-97 (B ciydae UX OTCYTCTBHSA 3TH JOKYMEHTHI IOJTOTABINBAIOTCA):

- JIMIIEH3UH 110 SKCIUTyaTallud CUCTEM BOJOCHA0KEHMsI, HCTOYHUKOB BOJOCHA0XKEHUS, THIPOTEXHUYECKHX COOPYKEHHUH, BOIOIIPOBOAHBIX
ourcTHbIX craHuuii (Ilocranosnenue Poccmiickoit @enepanun ot 02.11.1995 N 1073 "O6 yrBepxkaeHuu IlonoxkeHus o JIUIEH3MPOBAHUU
JIESITEJIbHOCTH 110 SKCIUTyaTal[ui HH)KEHEPHBIX CUCTEM TOPOJIOB U HACEIEHHBIX ITYHKTOB");

- CepTI/I(l)I/IKaTOB TUTUEHUYCCKUX MW COOTBETCTBHS Ha pe€arcHTbl, MaTe€pualibl W Ip., HUCIOJIB3YEMBIC Ha BOJIOOYMCTHON CTaHIIMH,
HaXOJSIINECS B KOHTAKTE C MTUTbEBOM BOJIOH;

- TEXHUYECKOM JOKYMEHTAIlUU Ha COOPYKEHUSA BOAOOYUCTHBIX CTaHIUK U BOJIOOYMCTHBIX COOPYKEHUAX
- CBUACTCIILCTBa 006 aTTeCTalun naGopaTopI/Iﬁ,

Ha BTOpPOM DOTall€, BBIIOJHACMOM MapajUI€JIbHO C MNEPBBIM, OCYUIECTBJIAIOTCA o0clieJoBaHKEe U OIICHKA pa60TI>I HeﬁCTBy}OLHHX
BOJOOYHCTHBIX coopy)xe}mﬁ Y X OTIENBHBIX 3JIEeMEHTOB. K OCHOBHBIM pa60TaM OTOI'0 3Tana OTHOCATCA:

- aHaIM3 W OLIEHKAa Ka4yecTBa BOJbI BOJOUCTOYHHMKA W OUMINEHHON BOJBI Ha OCHOBAaHMHU JaHHBIX Jabopatopuil opranmsamuii BKX,
TEepPPUTOPUANIBHBIX OpraHoB I'occananuananazopa Munsapasa Poccun, MITP Poccuu, I'ockomakonoruu Poccun u nip.;

- IPOBEACHUEC PACIIUPECHHOT'0 XUMHUYECCKOT0 aHaJIn3a BOAbl BOJOUCTOYHHKA U MMUTHEBOM BOJEI;

- paspaboTka paboueil mpOrpaMMbl NPOU3BOACTBEHHOTO KOHTPOJISI Ka4eCTBa MUTHEBOH BOIbI C BHIOOPOM KOHTPOIMPYEMBIX IS AAHHOM
CTaHIUHM ITOKa3aTeNeH;

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



- PpEKOMEHJAIMK 10 NPUOOPHOMY OCHAIICHWIO MPOU3BOJICTBEHHBIX JIAOOpPATOPUH Ha OCHOBAHWH IIOKAa3aTeliei, COrIacOBAaHHBIX
HA/I30PHBIMH OpTaHaMU JUTS BKIIOUEHHS B pa004yI0 IIpOorpaMMy MPOM3BOJICTBEHHOTO KOHTPOJIS;

- 0TpaboTKa TEXHOJOIMYECKOr0 PEKHUMa OYHUCTKH BOIBI M COCTABICHHE TEXHOJOTHYCCKHX KapT MO OTIACIbHBIM MpoLeccaM H
COOPYXKEHHSIM, B KOTOPBIX YKAa3bIBAIOTCS: O3Bl pearcHTOB (KOAaryisHTa, XJopa, (GUIOKYJIsSHTa M APYTHX, NMPUMEHSEMbIX HA CTAaHLHHN);
MPOAOJDKUTENBHOCT OTCTAMBAHUS; (HaKTHYECKUE CKOPOCTH (HIBTPALMH; MHTCHCHBHOCTh M IEPUOANYHOCTH HPOMBIBOK (HIBTPYIOIICH
3arpy3KH; MepHOJINYHOCTD YAAICHHUS 0CajKa U3 OTCTOMHUKOB H IIp.;

- oueHka 3((GEKTUBHOCTH OYHCTKH BOJbI IO OTHOIIEHHUIO KO BCEM HOPMHMPYEMBIM IOKa3aTelsM, B TOM YHCIE CIEHUPHISCKHM
3arpsA3HEHUSM, HMEIOIIMMCS B BOJAE BOJOHCTOYHHKA. B cilygyae OTCYTCTBHMsS MAaHHBIX M TEXHOJOIMYECKMX PpEIHIEHUH IO YIaJCHUIO
criequUUecKuX 3arpsA3HEHNI OHU JJOJDKHBI OBITH ONpeeeHbl B MPOLIECCe IKCIUTyaTallud COOPYKEHHUH, a TaKkxkKe MPeaoKeHa TEXHOJIOIusl ux
yAaIeHHs IPH CYLIECTBYIOIIEH CXEME OUYNUCTKH BOJbI;

- aHaM3 paboThl Pa3BOMSINEH BOJONPOBOJHON CETH TropoJa B OTHOIICHMM COXPAaHEHWS KayecTBa ITUTHEBOM BOABI INpU ee
TPAHCHIOPTUPOBAHUM TI0 HAPYKHBIM KOMMYHHUKALIUSAM.

PesynbpraToM 3TOrO 3Tamna SBISETCS MOATOTOBKA YKCIIEPTHOTO 3aKIIIOUSHHUS N0 d(PPEKTHBHOCTH PabOTHI CUCTEMBI BOJOCHA0KEHUS, B TOM
YHCIe BOJOOYHCTHOHM CTAaHIMH, €€ TEXHHYECKOMY COCTOSIHHIO (BKJIIOYAas KOMMYHHKAIMH, TPYOOIpPOBOJIBI, apMaTypy W 000pyHOBaHHE
CTaHIINN).

B Tex ClIydasiX, Korjia O4YMCTHBIC COOPYIKCHUA pa60Tar0T C HCpCpr3KOﬁ, HCO6XOZ{I/IMO BBISIBUTH UX OINTHUMAJIbHYIO IIPOU3BOAUTECIIBHOCTH U
IOATOTOBUTH PEKOMCHAAIIMK I10 YMCHBUICHUIO q)aKTH‘{eCKOﬁ NPOU3BOAUTCIIBHOCTH 3a CYET pPa3JIMYHBbIX MCpOl’IpI/IS{TI/If//IZ YMEHBIICHUS
HCTIPCABUACHHBIX PACXOA0B U YTCUCK, COKpAILICHUS MMOAa4Y1 BOABI IUTHEBOT'O Ka4€CTBAa NTPOMBILNIJICHHBIM MPEANIPUATUAM U T.II.

IIpu HeBO3MOXKHOCTH OOecneyeHus KauecTBa BoJbl, ycranoBiaeHHoro CanlluHom, BeIMONHAIOTCS pabOThl TPETHEro dTarna.

Ha TPETHEM DTAIIC IIPOBOAATCA TEXHOJIOTHICCKUE UCCIICAOBAHUA (B Clry4dae HCO6XOHI/IMOCTI/I) IO OCHOBHBIM TE€XHOJOTHYECKUM IIpOLIECCaM
U METOAaM O4YHUCTKHA BOAbI, HOPUHATBIM Ha CTaHLHUU. Ha ocHoBanumn TIOJIy4Y€HHBIX JaHHBIX paSpa6aTbIBaIOTCH NPENJIOKEHUSA 110
COBEPUICHCTBOBAHUIO TEXHOJIOTMHU U IOBBIIICHUIO S(I)Ct)EKTI/IBHOCTI/I OYMCTKH BOJBI B OTHOLLIEHUHU HOPMUPYEMBIX MoKa3areleu.

ITo pesymprataMm paboOTHl 3TOTO 3Tama IOArOTaBIMBAETCA IUIAH MEPONPHATHI IO NEpeBOAY BOIOOYHCTHOH CTAaHIMHM Ha paboTy B
coorBercTBUH ¢ TpeboBanusmu CanlluHa, KOTOpbI BKIIOYAaeT PEKOMEHJAMM I10 IPHMEHEHUIO DPEAareHTOB, INEpeoOOpYNOBAHUIO WIIH
PEKOHCTPYKIIMU OTIENBHBIX COOPYKCHHH, IEPEOCHAIICHUIO Ta00opaTopui, oOydeHHIO IepCOHala BceX MOApa3feleHHi M IIeX0oB paboTe B
HOBBIX YCJIOBHSAX, IOIyYECHHIO HEOOXOAUMBIX JTUIEH3HH, CBUAETENHCTB 00 aTTECTAIUH U T.IL

YeTBepThIii 3Tall MOCBSIICH pa3paboTKe, MPUBSI3KE M YTOUYHCHUIO IJIS KaXIOH CTAHIIMH NapaMeTpOB HOBBIX TEXHOJIOTMYECKUX METONOB
OUYMCTKH BOJIbl, TIPUMEHEHHE KOTOPBIX IO3BOJHMT BO BCEX Cllydasx obecreuuTh BbinonHeHue TpeboBanuit CanlluHa. Ortot sran mposoauTcs
TOJIbKO Ha T€X CTAHLMAX, AJI1 KOTOPBIX XapaKTEPHBI IIOBBIIEHHbIE KOHLEHTPAILMU OPIraHUUECKUX U HEOPTAHUUECKUX 3arpsI3HEHUH MTPUPOIHOTO
WM aHTPOIIOTEHHOTO IMPOUCXOKACHHUS, a TaKKe IOBBINICHHAs OaKTepHallbHas 3aTpA3HEHHOCTh. K TakuM MeTomaM OTHOCATCS, B YaCTHOCTH,
030HHPOBaHME, COPOLUI U UX COUCTAHUE C APYTUMH HPOIECCaMM OYMCTKH BoAbl. Ha OCHOBaHMM TakuX HCCIICJOBAHUM, OXBATHIBAIONIUX BCE
HEepHOAbl T0Ja, YCTaHABIUBACTCA 3((PEKTUBHOCTH HCIONB30BAHHSA HOBBIX IPOIECCOB OYHCTKH BOJIBI, Pa3padaThIBaeTCsA PErIaMEHT Ha HX
INPUMEHEHHE U TIOArOTABIMBAOTCS PEKOMEHIAIMHU 110 PEKOHCTPYKIMU M TEXHUUECKOMY MEPEBOOPYKEHNIO CTAHIIMI.

CocTaBisroTCs TUTaH MEPOTIPUATHI M OW3HEC-TUTaH 1O JANbHEHIIIeMy MCTIOIh30BAHHUIO MPEIaraeMbIX pEKOMEHAALNH, BKIIIOYAOIIIE BCE
MOCJIEAYIONIHE dTanbl padoT (MPOSKTUPOBAHUE, MPHOOPETEHHE 000pYJOBaHMUS, CTPOUTEIBHO-MOHTaXKHBIE PabdOTHl U MYCK B IKCILIyaTalHIO
HOBBIX OJIOKOB OYHCTHBIX COOPYXKEHHIi), C IPUBEICHUEM BCEX HEOOXOIMMBIX (DUHAHCOBBIX 3aTpaT, a TAKKe oOecredyeHus (PUHAHCUPOBAHHS
JTaHHOT'O IIPOEKTA.

Yka3zaHHasi B JaHHOM paszaeiie 5TalmHOCThb IPOBEACHUS pa60T ABJIACTCA yCJ'IOBHOf;L OHa, 6€3yCJTOBHO, JAOJIKHA OIIPEACIATBCS HCXOHS U3
KOHKPETHBIX yCJ'[OBHﬁ Ha KaxJIoM O6LCKT€, UL KOTOPOTO  JOJIKHBI OBITH OIIpeACJICHbl BUABI ITPOBOAHUMBIX pa60T, UX 00beM U
TIOCJIEA0OBATCIIBHOCTD.

Jls KXol CTaHIMM HaMedyaeTcsl IUIaH BCeX HEOOXOIMMBIX MEPONPUATHIL H yCTaHABIMBAIOTCS CPOKH BBIOJIHEHHUS OTACIBHBIX ITAIOB C
yKa3aHHEM OPUECHTHPOBOYHBIX (DMHAHCOBBIX 3aTpaT Ha HMX peanusauuioo. Hampumep, paGoTbl 1MEpBOro M BTOPOrO STAlOB MOTYT OBITh
BBIIIOJIHEHBI B TEYCHHUE 3 - 6 MEC B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHUI, a pabOTHI TPETHETO U YETBEPTOTO ITAIOB - B TeueHue 6 - 10 mec.

2. IEPBOOYEPEJIHBIE 3AJJAYHA

[Ipy MOArOTOBKE BOJAOOYHMCTHBIX CTAHIMH K BbIMONHEHHIO TpeboBanmii CanlluH crnenyer mMmers B BHAY JiBa OCHOBOIIOJIATAFOIIMX
HaNpaBJICHUS, CBA3aHHBIX C YIIyUYIICHHEM CYIIECTBYIONICH CUTyallly U KaXJ10€ U3 KOTOPBIX B TOW WMJIM MHOW CTETIEHH CMOXET OKa3aTh BIMSHUE
Ha 3P PEKTUBHOCTH PaOOTHI BOJOOYHCTHBIX CTAHIIUI.

2.1. OxpaHa BOAOMCTOYHUKOB OT 3arpsi3HeHHUsI

Kommieke 3kooruueckux mpoOiaeM, HEMOCPEACTBCHHO BIUSIONMX Ha KAa4eCTBO MHUTHEBOI BOJBI, JODKEH PEIIATHCS C BBHIIOIHEHHEM
CIIEIYIOIUX MEPOIIPUATHI]:
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- TO3TallHOE MpeKpaieHue cOpoca B BOJOMCTOYHUK IPOMBIIUICHHBIX CTOYHBIX BOJ U JOCTH)KECHHE COOTBETCTBYIOIIETO PEXUMA
IPHPOOIONB30BaHUS B 30HAX CAHUTAPHON OXpaHbl (YTBEPKIEHUE U pealn3allys TePPUTOPHAIBHBIX SKOJIOTUUECKUX IPOrpaMM, YCTaHOBICHHE
Goree skeCTKUX TPeOOBAaHUI K KauecTBY cOpachIBaeMOil BOBI, SKOIOIHYECKOEe CTUMYJIMPOBAHKE NIpeKpalleHust cOpoca CTOUYHBIX BOJ, BKIIIOUAs
COBEpPLICHCTBOBAHHE HAJIOrOBOH cucTeMbl U Ip.). IloBceMecTHOE CTPOUTENBCTBO HA NPOMBILUICHHBIX NPEANPHATUAX JIOKAIBHBIX CHCTEM
OYHCTKH M KaHAIM3ALUOHHBIX OYUCTHBIX COOPYKEHHH M COOTBETCTBEHHO YMEHBILICHHE KOHLEHTPALUM BPEIHBIX XMMMYECKUX BEIIECTB B
HPOU3BOJICTBEHHBIX CTOKAX;

- BHEJPEHHE HA NPOMBIIUICHHBIX MNPEANPHUATHIX OOOPOTHBIX CHCTEM BOAOCHAOMXEHUsI, YTO MO3BOJMT 3HAYUTEIBHO COKPATHTH PACcXOJ
MMUTHEBOI BOJIBI;

- UCKIIFOUCHUEC CGpoca B BOJOUCTOYHUK HCOUHUINCHHBIX UJIH HEAOCTATOYHO OYHUIICHHBIX XO03HCTBEHHO-OBITOBBIX CTOYHBIX BOA IopoJoB "
nmocenkoB. IToBceMecTHOE MOBBIIICHUE B(i)(lleKTI/IBHOCTI/I paGOTBI TOPOACKUX OYUCTHBIX KaHAJIU3AIIMOHHBIX COOpy)KCHI/Iﬁ IIyTeM FJ'Iy6OKOI71
OYHMCTKHU U JOOYHMCTKH CTOYHBIX BOJ,

- UCKJIFOUCHHUC Nonaganusl B BOAOUCTOYHHUKH, B TOM YUCJIE€ U BO BIIAJAOIINE B HUX PCUKHU U PYUYbH, CTOUYHBIX BOJ OT )KUBOTHOBOJAYECKUX
(bepM 1 KOMIIJIICKCOB, l'ITI/II_quJa6pI/IK, MHOI'M€ M3 KOTOPBIX IHNPAKTUYCCKH HE HMCIOT OYHUCTHBIX COOpy)KCHHﬁ, YTO CYIIECTBEHHO YMCHBIIUT
3arpsA3HEHNUE BOJAbI COCIMHCHUSAMU a30Ta, (boctbopa M KaJlus, a TAaKXKe 6aKTCpI/IaJ'II>HI>IMI/I 3arpsA3HCHUSAMHU;

- peuICHUe HpO6J’[€MLI TOBEPXHOCTHOT'O CTOKA, B 3HAYUTEIbHOU MEPE 3arpA3HAIOUICTO BOAY B BOAOEMAX;

- BHEJpPEHHE AaBTOMATU3MPOBAHHBIX CHUCTEM KOHTPOJIS KayeCTBAa BOJAbI MOBEPXHOCTHBIX BOJOEMOB U BBEACHHME NPHHIMIINAIBHO HOBOU
CHCTEMBI YIPABIEHHUs BOAHBIMH PECYPCAMU;

- obecrieyeHne TOCyJapCTBEHHOI'0 KOHTPOJIA W HaA30pa 3a COCTOSIHUEM HCTOYHUKOB IMUTBEBOI'O BOHOCHa6)KCHHH, BOHOOXpaHHOﬁ
ACATCIIBHOCTBIO IIPOMBIIIIICHHBIX Hpe):[npmnnﬁ, C6paCI>IBaIOH_[I/IX CTO4YHBIC BOJIbI B CUCTEMY KOMMyHaJ'ILHOﬁ KaHaJIn3alluu.

VYKa3aHHBIH BBIIIE KOMIUICKC MEPONPHUATHI TOJDKEH BBINOJHATHCS B paMKax 0OLieil mporpaMMbl OXpaHbl OKPY)KAOIIeH CpPeabl JaHHOTO
peruoHa ¢ yuetoM TpeOoBaHMil HOPMATHBHBIX JOKYMEHTOB II0 OXpaHE OKPYIKAIOLICH Cpebl.

2.2. Ucnojib30BaHuie MOA3EMHbBIX BOJ

Oco0oe BHHUMaHHE CIEAYET YACIATh NPSUMYIIECTBCHHOMY HCIOIb30BAHUIO MOJ3EMHBIX BOJ JUISI MUTHEBOTO M XO3SHCTBEHHO-OBITOBOTIO
[EHTPAJIN30BAaHHOTO BOAOCHAOXKEHHs ropona (epepabdoTka HMEIONIMXCS CXEM H IPOEKTOB BOJOCHAOKEHWS, pa3Bellka M YTBEPIKICHHE
IKCIUTyaTallMOHHBIX 3aM1aCOB MOA3EMHBIX BOJ).

HeOCHOpI/IMBIM NpeuMyHICCTBOM IMOA3C€MHBIX BOAOUCTOYHHUKOB ABJIACTCA HMX 3alllUIICHHOCTH OT 3an§[3HeHPII>i IIpUPOAHOIO H
AHTPOIIOTE€HHOT'O IPOUCXOKACHUS. HpI/I 9TOM B OOJIBIIMHCTBE CJIyyac€B HE Tpe6yeTc;[ MPOBECACHUA OYHUCTKU BOJbI U MPUMECHCHHS PCArcHTOB.
HpI/I HaJIM4YUU B BOJIC KEJIC3a, HauboJee XapaKTEPHOI'O 3arpA3HUATEIIA JI IMMOA3EMHBIX BOJ, €I0 YAAJICHUE JOCTUTacTCsA AOCTYIIHBIMU METOAaMH,
HECJIOKHBIMHU B SKCILTyaTaluu.

D¢ GeKTUBHBIM SBIISIETCS UCIOJIB30BAHUE METOA MCKYCCTBEHHOTO IOMOJHEHHs 3alacoB MOJ3EMHBIX BOJ, IIHPOKO MPUMEHSEMOTo B
3ananHo-CubupckoM peruone. [Ipu sToM crieyer yCTaHOBUTH BO3MOXHOCTb €r0 MPUMEHEHUS, UMes B BUYy KaueCcTBO BOJbI IOBEPXHOCTHOTO
BOJIOUCTOYHHKA, XapaKTEPUCTHKY I'PYHTOBBIX YCIOBHH U Apyrue (hakTopsl.

3. MOBBIIEHUE 3®®EKTUBHOCTH PABOTHI JEMCTBYIOIIUX BOJOOUYNCTHBIX CTAHIIUM ITPA
HUCIIO0JIb30BAHUHU NIOBEPXHOCTHBIX BOJOUCTOYHUKOB

Ha ocHoBaHMM aHanM3a OTEYECTBEHHOTO M 3apyO€XKHOIO OINbITa HKCIUTyaTallid BOJOOYMCTHBIX CTAHIMH W OLEHKH 3(deKTHBHOCTU
paboTHI CYIIECTBYIOLIMX BOJOOYUCTHBIX COOPY)KSHHUH, a TaKke MHOTOJIETHHX padot, BeimoiHeHHsx HUM KBOB, T'HL P® HUU BOATEO u
JIpyTUMH opraHm3auusiMu Poccum, mpeparaercsi NMPUMEHEHHE CIEAYIOINX JOTOJHUTENBHBIX METOJOB OYWCTKH WM KOHCTPYKTHBHBIX
penieHuii, TpeOYIOLIMX COOTBETCTBYIOMICH PEKOHCTPYKIMU BOJOOYMCTHBIX COOPYKEHHH M MX OTICIBHBIX JJEMEHTOB M HANpPaBJICHHBIX Ha
MOBBILICHHE YPPEKTUBHOCTH OYUCTKH BOIbI, @ TAKKE YITyUIICHHE Ka4eCTBA MUTHEBOI BOJBI.

Hpez{nomemm JaHbl B IIOCJIEAOBATCIBHOCTH OCYLIECTBICHUSA TEXHOJIOT'MYCCKUX MPOUCCCOB OYUCTKH BOABI HA BOJOOYUCTHBIX CTAHIUAX.

3.1. PearentHoe X03ﬂl7lCTBO, Koary/JJupoBanue BOAbl, CMECUTEC/IH

B Hacrosimiee BpeMs NpemnaraloTcs K IPUMEHEHHMIO HOBBIC THIBI J(G(EKTHBHBIX DPEareHToB (KOAryiassHTOB M (NIOKYISHTOB)
OTEYECTBEHHOT'O U 3apyOeKHOTO MPOU3BOJCTBA, B TOM UHCIIe OKCHXIopHa amoMuHus (OXA), BEITYCKaeMBbIi Pa3INIHbIMH NTPOU3BOINUTEISMH;
ocHOBHOI cynsdar amomunus (OCA), ¢noxymsar BIIK-402, koarynsuter u dnoxynsatsl npoussoactsa CIIA, 'epmanun, Ounnaninu u
MHOTH€E JIpyTHE.

B cBs3M ¢ pacIIMpEHHBIM ACCOPTHMEHTOM PEarcHTOB, IPEIJIOKCHHBIX K HCIIOJb30BAHUIO, LIENECOO0pa3sHO Ha KaKAOM OOBEKTE Ha
OCHOBAaHHH CPAaBHEHHS Pa3IMYHBIX KOAryJSIHTOB M (JIOKYJISHTOB C TPaIHLIHOHHBIMH CylbhaToM amroMuHUsS ¥ ITAA ocymecTBUTH BBIOOD
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HanOonee 3 PEeKTUBHBIX PEareHTOB I AaHHBIX YCIOBHUIL.

OnTumaibHbII HOII60p PpCarcHTOB IMO3BOJIUT HaApsAAy C CYIICCTBECHHBIM ITOBBIICHUEM 3(1)(1)6KTHBHOCTI/I Tponecca KoaryJasiquu yJirydlinTb
TaKe KauyeCTBO MUThEBOM BOJIBI.

OJHUM U3 BaXKHBIX MOMEHTOB SIBJISIETCS CHCTEMa JAO03UPOBAHMUA KOoaryJsiHTa. IIJ'IFI IOBBIIICHUA HAACKHOCTH peareHTHoﬁ 06pa60TKI/I BO/IbI
1 00JIeTYEHUs OKCIUTyaTallii 1 KOHTPOJIS 3a MPOLECCOM A03UPOBAHUA MOKHO IPEAJIOKUTD:

- 3aMEHy CHCTeMbl OOBEMHOTO WM 3XKEKIMOHHOTO [O3HPOBAHHA KOaryasiHTa (YTO 4YacTo HMEeeT MeCTO Ha IIPaKkTHKe) Ha
aBTOMATH3HPOBAHHBIC CHUCTEMBI JJO3UPOBAHUS C HOMOIIBIO HACOCOB-03aTOPOB TPEOYyEeMOH IPOH3BOIUTEIBHOCTH;

- B CjIy4da€ IPHUMCHCHUS HOpOIHKOOGpaSHLIX 1 I'paHyJIMPOBAHHBIX PEArc¢HTOB HCIOJB30BaTb METOA CYyXOro AO3UPOBAHUS. HpI/I 3TOM
CIIEAYET TPUMCHATH CHOCHUAIIBHOEC O60py}:[OBaHI/I€ u COGJ’IIO}.IaTL H606XOL[I/IMI>IC yCJIOBUSA PaCTBOPEHUA PEArcHTOB (no,uorpeB BOJBI,
MCXAaHUYCCKOC CMCIICHHUC U Hp)

D¢ heKTUBHOCTD MpoIecca KOaryJsiiy B 3HAYUTEIbHOM CTETIEHH 3aBHCUT OT YCJIOBHI CMEIICHHs KoaryJsiHTa ¢ 00pabaTbiBaeMoil BOOM.
B cBsI3M ¢ 3TUM peKOMEHTyeTCst:

- B CYLIECTBYIOIIMX CMECHUTEJISIX BUXPEBOI'O THIIA MPEAYCMOTPETh ApoOHOE ((paKIIMOHUPOBAHHOE) BBEICHUE KOATrYJISTHTA B HECKOJIBKUX
TOYKAX I10 BBICOTE, YTO MTO3BOJIUT 0OecrieuuTs 0ojiee paBHOMEPHOE €ro paclpeieieHue;

- mma oOecriedeHHs OBICTPOrO M PABHOMEPHOTO CMENIEHHs KOArylIsHTa C BOJOM MOXET OBITh TakKe HCIONB30BAHO CIIEIUAIBHOE
pacmpeneNuTeabHOe YCTPOHCTBO MOAAUH KOAryIsIHTa, YCTaHABIMBAacMOE B HIDKHEH 4acTH CMECHTENs UM Ha TpyOOIpOBOAe, MOAAIOMIEM BOLY
Ha CMECHUTEIb.

Ipemaraemoe pacrpefeUTEeNbHOE YCTPOHCTBO H3TOTOBISAETCS U3 HEKOPPO3HOHHBIX MATEPHAlOB, JODKHO OBITH Pa3beMHBIM JUIA
OCYIIECTBICHHS IIEPHOJUIECKON MPOYNCTKH OTBEPCTUH pachpenenurencii. Pacuer pacnpenenuTensHOro yCTpOiiCTBa BEINONHSETCA B
COOTBETCTBHUH ¢ "YKa3aHHAMHU IO NPUMEHEHHIO TEXHOJIOIMH OYHCTKU BOJBI HA KOHTAaKTHBIX OCBETIMTEIAX C HCIOJIB30BAaHHEM ONTHMAIBHBIX
PEKMMOB MEpeMEIINBaHUS KOaryJsiHToB ¢ Bopoit" (Mocksa, AKX, 1986 r.);

- € 9TOI1 e LEIBI0 BO3MOKHO YCTPOHCTBO B CMECUTEIISIX 0apOOTUPOBAHUS BOABI BO3ILYXOM;

- B pane ciydyaeB (OCOOEHHO IPU OYUCTKE MAJOMYTHBIX LBETHBIX XOJIOJHBIX BOJI) PEKOMEHIYETCsl HCIIOJIb30BaThb MEXaHHYECKHe
CMECHTEIH.

Db dexTUBHOCTh IPUMEHEHH MEXaHHIECKOTO0 CMECHTENS MOATBEPIKAaeTCA pe3ynbTaTaMU SKCIICPUMEHTAIbHBIX HCCICNOBAHUM, a TaKxKe
OIIBITOM Pa0OTHI B AaHAIOTUYHBIX yCIOBHUAX B CKaHIMHABCKUX CTPaHAX.

IToce cOOTBETCTBYIOINX 3KCIEPUMEHTATBHBIX PAabOT M MMPOEKTHBIX MPOPAabOTOK MEXaHWUECKHE CMECHTEIN MOTYT OBITH H3TOTOBJIICHBI B
ycnoBusix opranuzaunii BKX unm Ha npeanpusTusx permoHa 1o udepTexam, pa3paboTaHHbIM MPUMEHUTENBHO K KOHCTPYKLHUM IaHHOTO
cMecuTens (WX KaMephl XJI0MbeoOpa3oBaHus).

OHHOﬁ u3 np06neM B TEXHOJIOTMU OYHUCTKH SBJISETCS TIOSIBJICHUE B OYHUIIEHHOW BOJAE B pesyiabTare €c peareHTHoﬁ 06pa6OTKH
OCTAaTOYHOTI'O AJIIOMHUHUS, HOPMHUPYEMOTI'O 110 CAHUTAPHO-TOKCHUKOJIOTHICCKOMY IIPU3HAKY BPEAHOCTH.

Hanuuue B BOJC IMOBBIIICHHBIX KOHHeHTpaHHI’I OCTAaTOYHOTO ATIOMHUHHS MOKET OBITh CBS3aHO C BHICOKUMH 3HAUYECHUSIMHU IBCTHOCTU HUJIK
MYTHOCTH MUTHEBOM BOJBI.

Jns CHIDKGHHS KOHIEHTPALMM OCTaTOYHOTO ANIOMUHUS ¥ IOBBIICHUS KadeCcTBAa OYMINEHHOH BOJIBI HEOOXOAMMO OCYIIECTBIATH
IpOBEJCHHE KOAryJIIUOHHONH 0OpaGOTKM BOJBI NMPH ONTHMAIBHBIX 3HAUCHHUAX OCHOBHBIX IapaMeTpoB Ipoiecca (pH, menounoctu BOAL,
JI03bl PEareHTOB, PEXKKUMA IePEMEIINBAHHSA U JIP.).

Tak, ecaM OCTaTOYHBIA alIOMMHHHA IPUCYTCTBYEeT B BOJE B BHAE PACTBOPEHHBIX KOMIUIEKCHBIX COEAMHEHHH C OpraHMYeCKUMH
BEIIECTBAMU, TO B 3TOM CIIy4ac HEOOXOAUMO CTPEMUTHCS K 0oJee ITyOOKOMY CHIDKEHHIO IIBETHOCTH U IIPOBEICHHUIO IIPOIiecca KOATyIISIUHY IIPU
OITUMAIIBHBIX 3HAUCHMAX pH, 4TO MO3BOJILET MaKCHMAIILHO MEPEBECTH ATIOMUHUK BO B3BEIICHHOEC COCTOSHHE, B KOTOPOM OH MOXKET OBITh
jerde M3BAT U3 BOJBI B OTCTOMHHMKaX M Ha (GmibTpax. IIpu 3TOM He HCKIIOYEHO, YTO MOXKET IOTpeOoBaThCs Ooiee IIyOOKOe, YeM 3TOTO
TpeOyeT rUrMeHHMYEeCKUi HOPMAaTHB, CHUKEHHE IIBETHOCTH, Hanpumep, 10 10 - 15 rpaa. He pekomeHayeTcst A0mycKaTh yBEIMUCHHs LIBETHOCTH
BOJIBI MOCJIE Koaryysiuu 110 35 rpaj, xots 910 U npexycmorpeno CanlluHom mpu cornmacoBanuu ¢ opranamu ['occansnuananszopa. Takoe
yBEJIMYCHHE [IBETHOCTH NIPAKTUYECKU BCET/Ia CBS3aHO C PE3KUM MOBBIILIEHHEM KOHIEHTPAllUH PACTBOPEHHOIO OCTATOYHOTO aTFOMHHMS.

B ciyvac MOBBIIICHHOM MYTHOCTH OYHIICHHOM BOJBI IICIICCOOGpEBHO IIPUMCHCHUEC (I)J'IOKyJ'IS[HTOB (HOJ'II/IaKpI/IJ'IaMI/IZ[a, JAPYTrux aHUOHHBIX U
KaTUOHHBIX CI)J'IOKyJ'I}IHTOB), YTO MO3BOJIICT IOBBICUTH MNPOYHOCTH XJIONBEB, YCKOPUTH IPOUECC HUX YKPYIHEHUA U YIYUIIUTH OCAXICHUC
CKO&I‘yHHpOBaHHOﬁ B3BCCH MU OCBCTJICHHC BOJBI. CDHOKyHSIHTI)I PEKOMEHAYETCS BBOAWUTH B BOAY MOCIE 06pa3013aH1/1${ TMEPBUYHBIX YaCTHUIL
TUAPOKCHUIA U COp6I_II/II/I Ha HHUX B3BCHICHHBIX M KOJUIOMJAHBIX YaCTHII. Bo muormx Cliy4asixX MPUMEHEHUE q)J'[OKyHHHTOB B JIOIIOJHCHHEC K
KOAryJsiHTY YMEHBIIACT KOJIUYECTBO OCTATOYHOI'O aJIFOMUHUSA. OL[HaKO HX HUCIIOJIB30BAHHUC HE BCCTaa JACT KEIaeMOro 3(1)¢)CKT3..

TTosTOMY B KaKIOM KOHKPETHOM ClIy4ae HEOOXOIAMMO OCYLIECTBIATDH TIIATEIBHBIA MOA00P KOATyJIsIHTa U (DIOKYIISIHTA C ONpeIeliCHHeM
TpeOyeMBIX UX J103.

ITpy HU3KOH 1IEeTOYHOCTH 0OpabaTeIBaeMOil BOABI M HU3KHX TEMIIEpaTypax Lenecoo0pa3Ha 3aMeHa Cyib(aTa allOMUHUS OKCHXIOPHIOM
ATIOMHHHSI.

IIpu ucnonp30BaHUU B TEXHOJIOTUHU MOJTOTOBKH BOJbI 030HA /1032 MPEABAPUTEIBLHOIO 030HUPOBAHUS MOXET OKa3blBaTh CYILECTBEHHOE
BIIMSIHUE Ha MOCJIEAYIOMUN NpOoLecC KOaryJIupoBaHUs BOJBI.

C 0JHOI CTOPOHEL, TIIyOOKOE OKHUCIICHHE OPraHWYECKHX 3arpPS3HCHUH MO3BONACT CHU3UTH 03y KOAryJsfHTA, a C APYroi - IPHBOJMT K
00pa30BaHHUI0 HU3KOMOJICKYISIPHBIX COCIHHEHHH, YTO CIOCOOCTBYET YBEIMUYCHHIO KOHIIEHTPAllUH B BOJE OCTATOYHOTO amoMuHUA. B 1o xe
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BpeMs 00pa3oBaBHIMECS HU3KOMOJCKYISIPDHBIC COCIUHEHHS IIPU IOCIEAYIOIIeH KOAaryJslUH IIOXO COPOUPYIOTCS YacTHULIAMH THIPOKCHIA
AJIFOMUHUA U OKa3bIBAIOT Ha HUX CTaOUIU3HpYIOIIee IeHCTBHE.

B c¢Bs13u ¢ 53THM IIpH YCTAHOBJICHUH 103 O30HA H606XOI[HMO YYUTBIBATh BJIMSTHUE O30HUPOBAHU HA ITPOLECCHI KOATr'yJIAIITUU BOBI.

B CydasX, Korjga Ha CTaHIOUMHU TOJIBKO INUIaHUPYETCA HNPUMCECHEHHUE O30HUPOBaHUA BOJbI, CICAYET, Y4YWUTBHIBAsA BBIIICCKAa3aHHOC,

000CHOBAaHHO BBIOMpATh MECTO BBEICHHUS O30HA - JUISI MIEPBHYHOTO O30HHUPOBAHHS WU IPOMEXYTOYHOTO (TIOCIe 3aBEpUICHUS MPOIIECCOB
KOAaryJisiiym).

3.2. Kamepsl xJionbeo0pa3oBanust

IIponecchl XJI0Mbe0OPa30BaHMs OKAa3bIBAIOT PEIIaloIIee BIMSHIE Ha 3 (EeKTHBHOCTE PabOTHI BCETO KOMIUICKCA COOPY)KCHHUH IO OYHCTKE
MPUPOIHBIX BOJ KaK HA CTa[HU €€ OTCTAauBaHHsl, TaK U (QUIbTPOBAHHSI.

B 1O ke BpeMsi mpuMeHseMble B Hallled CTpaHe THUIIOBbIE, TPaJULMOHHBIE KaMepbl XJONbeoOpa3oBaHMs T'MIPABIMYECKOIO THIIA,
BCTPOCHHBIE B OTCTOMHHUKHU WJIN PACIIOJIOKEHHBIE B HMJKHEH 4acTH OCBETJIMTEINIEH, U3-3a CBOETO KOHCTPYKTHBHOTO HECOBEPIIEHCTBA HE MOTYT
obecrieunTh HEOOXOMUMBIX YCIOBHH Ui 3((MEKTHBHOrO XJIONbCOOpa3oBaHWA. B 3HAUMTENBHOW CTENEHH 3TO OTHOCHUTCS K Hpoleccam
XJIONbe0Opa30BaHMsI TIPH OCBETIICHUN MaJOMYTHBIX IBETHBIX BOJ B IEPUOIBI HU3KHUX TeMmeparyp. [IpakTuka mokasasna, 4To IpH OYMCTKE TaKUX

BOO B CBO6OI[HOM o0beMe TI/IleaBJTH‘{CCKOﬁ KaMepbl 06pa3y}0Tc;1 MEJIKHE, JICTKHUC XJIOIbsA, KOTOPBIC, IIJIOXO OCAXAAsACh HaXE B CIIOAX
HEOOIBIION BBICOTBI, BBIHOCATCA Ha q)HHBTpBI.

YuuTBIBas BaKHYIO POJIb MPOLECCOB XJIOMbEOOPA30BaHUS U1l OYUCTKU BOJBI, MHOTHE HCCICAOBATENN 3aHUMAITICH Pa3paboOTKON HOBBIX
KOHCTPYKIMI KaMep XJIONbeoOpa30BaHus WM MOJICPHU3ALMEH M MHTCHCH(HKALMEH CYIIECTBYIONMX THIIOB.

HaubGonee a3¢dexTuBHBIMU U IETKOpEATN3yeMbIMH SBIAIOTCA coBMecTHBIe paspadorku I'HI[ PO HUM BOAI'EO u HUU KBOB, a Taxxe
Cn6HIU AKX.

B 3aBucumMocTu ot THIA COOpy}KCHI/Iﬁ HCpBOﬁ CTYIICHH OYMCTKH BOJBI U KOHCTPYKIHUH KaME€pPbl OHU MOTYT OBITH PEKOHCTPYUPOBAHBI B:

- KOHTAaKTHbIE (3EPHUCTBIC) KaMephI;
- TOHKOCJIOWHBIE KaMEpHI;
- TOHKOCJIOMHO-2)KEKIJHUOHHBIE KaMephl;

- PELUPKYIIALHOHHbBIE KAMEPBI.

KonTakTHBIC KaMephl XJI0mbeoOpa3oBaHus Hanbonee 3()(EeKTHBHBI IPH OCBETICHHU MAIOMYyTHBIX, IIBCTHBIX, CIa0OMHUHEPAIN30BAHHBIX
BOJ C JJIUTECIbHBIMH HEPHOJAMH HHU3KHX TeMIeparyp. B KkauecTBe 3epHHCTOIl KOHTaKTHOH cpemsl LellecOOOpa3sHO HCIIONB30BaTh JIETKHE

[UIABAIOIINE MaTepHAIBl, KOTOpbIE 00ECIICUYNBAIOT OTCYTCTBHE KOJbMATALUHM 3CPHUCTOTO MPOCTPAHCTBA, & TAKXKE MPOCTOTY HMX MPOMBIBKU
00paTHBIM TOKOM BOJIBI.

OTH KaMepHl SBISIOTCS CAMONPOMBIBAIOIIMMIICS, TaK KaK B TIPOIECCEe MX PAOOTHI 110 Mepe HAKOTUICHHUS N30BITOYHOTO KONMIECTBA B3BECH
HOJ| €€ TSHKECThIO MPOUCXOAUT PACHIMPEHHE 3€PHUCTOrO CIIOS, U HAKOMMBILIMECS XJIOIbSI JIETKO BBHIMBIBAIOTCS ITOTOKOM OCBETIISIEMOM BOJBL.
IloTepu Hamopa B 3epHHCTOM CIIO€ HE MPEBBIIAIOT 3 - 5 CM, YTO FapaHTHPYET UX CTAOMIBHYIO SKCILTYaTaIlHIo.

YauteiBas KOHCTPYKTUBHBIC 0COOCHHOCTH KOHTaKTHBIX Kamep XHOHBCO6pa3OBaHI/IfI, WX HambOoJee uenec006pa3Ho HCIIOJIb30BaTh IIPU
PECKOHCTPYKIMH KaME€pP BOAOBOPOTHOI'O THUIIA, BCTPOCHHBIX B BEPTHUKAJILHBIC OTCTOMHUKH (pHC. 1)
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Puc. 1. BepTuka/jbHbIil TOHKOCJIOMHBIA 0TCTOHUK ¢ KOHTAKTHON KamMepoii XJ1onbeo0pa3oBanus: 1 - kamepa xJ1onbeodpa3oBanus; 2 -

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



10/1a4a HCXOJHOI BOJbI; 3 - KOHTAKTHAs IIaBaloINAas 3arpy3Ka; 4 - cOOpPHBIii J10TOK; 5 - 0TBO/ OCBeT/IeHHOI BOABI; 6 - cOop ocaaka; 7,
8 - HILKHSAS U BePXHSS NOIePKUBAIOIIME PELIETKH, COOTBETCTBEHHO; 9 - TOHKOC/IOHHBIE COTOOJI0KH

Jna uaTeHCU(UKaUU paboThl COOPYKEHHUH, B KOTOPBIX IPOLECCH! XJI0Nbe0OPa30BaHNUs OCYIIECTBISIIOTCSA B CJI0E B3BEIICHHOIO OCAlKa,
MOTYT HCIIOJIb30BaThCsl TOHKOCIIOMHBIE KaMepbl XJIONbe0oOpa30BaHuUsL.

Ilo CpaBHCHHUIO C TpaZ[I/IHHOHHOﬁ (i)J'IOKyJ'IS[L[PICfI B 00bEME B3BEIIECHHBIH CHOﬁ, 06pa30BaHHHﬁ B 3daMKHYTOM IIPOCTPAHCTBEC TOHKOCJIOMHBIX

3JIEMEHTOB, XapaKTepu3yeTcsa 0olee BHICOKOH KOHIIEHTpanuel TBepHod (as3bl U yCTOHYMBOCTHIO K M3MEHEHMSAM KauecTBAa HMCXOJHON BOJBI U
Harpy3Ku Ha COOPYXKEHHUS.

ToHKOCIIONHBIE COTOOJIOKH YCTaHAaBIMBAIOT B 30HE B3BEIICHHOTO OCaJKa KOPHUIOPHBIX OCBETIUTENCH, 00CCICYMBAIOT PaBHOMEPHOE
pacrnpeneneHiue OCBETISIEMON BOJBI M YBEIHYMBAIOT KOI(PPHUIMEHT OOBEMHOTO HCIONb30BaHHs ITHX coopyxerud no 0,9 - 0,92 (mo
pexorcTpykimu 0,65 - 0,7). COOTBETCTBEHHO, Ka4eCTBO OCBETIICHHOH BOABI yydmaercs B 1,5 - 1,8 pasza npu oJHOBpEeMEHHOM yBEJIMYCHHU B
1,3 - 1,7 pasa Harpy30k Ha coopyxeHus (puc. 2).

5

Puc. 2. Tonkoc10liHbIi 0CBeTIUTENIb, 000PY10BAHHBII TOHKOC/I0iHOI KaMepoii Xx1onbeoOpa3oBaHus: 1 - moga4ya UCXOHOH BoOAbI; 2 -
cO0p ocBeTJIEHHO# BO/BI; 3 - HIIAMOOTBOSIIME OKHA; 4 - TOHKOCJIOHHAsI KaMepa XJI0Nbeodpa3oBaHus; S - TOHKOCJIOHHbIE OTCTOHHbIE
€OT00JI0KM; 6 - MoTepeYHbIe OMOPbI MO/ 0JI0KH

Ilpu mokazaTensix KauecTBa BOJbI, TPEOYrOMMX s 3(PQPEKTUBHOTO XJIOMbEOOpPAa30BaHUSI BBEICHHUS JOMOJIHUTEIBLHOW TBepmou ¢asbl,
MOTYT MPUMEHATHCS TOHKOCIOWHO-3KEKIIMOHHBIE (PELUPKYIISILHOHHbBIE) KaMephl XJIOMbe0Opa3oBaHuUsL.

Ipunnun ux paboTHI 3aKII0YACTCA B CIEAYIONIEM: HCXOAHAs BOJAA, CMEIIaHHAS C peareHTaMHM, MOJAeTCS B HIDKHIOK YacTh KaMep IO
cHCTeMe TPYyOONIpPOBOJOB, CKOHCTPYHPOBAaHHBIX IIO0 MHPHHLOUIY pabOThl KEKTOPOB, U 3aTeM IOCTYIaeT B TOHKOCIOWHBIC OJIOKH,
PAacCIOI0KEHHBIE HaJl 3XKEKTOpaMH, ¢ IOMOLIBI0 KOTOPBIX B IIOTOK 00pabaTsiBaeMOii BOABI MOMafaeT Hauboee KPyIHas XJIONbEeBUIHAS B3BECh,
obpa3oBaHHas B KaMepe U OceBIlas Ha ee JHO. [ 3Toi Lenu pelupKyIaTopsl yCTaHAaBIMBAIOTCSA COILIOM BHU3.

Jnst Toro 4toObl 3KEKTHpyeMas B3BECh aKTHBHO YYacTBOBAJa B IPOIECCE KOATYISIIUM M YKPYHMHEHHS KOJJIOMIHBIX M B3BEIICHHBIX
BEILIECTB BOJbI, BAYKHO M30€)KATh € AUCIIEPTUPOBAHUS IIPH MPOXOKACHUH Yepe3 NKeKTop. [1oaToMy a1 paccMaTpuBaeMBbIX LiENeiH MOTYT OBITh
HCIOJIBb30BAHBI TOJBKO HU3KOCKOPOCTHBIE M HU3KOHAIOPHBIE THAPABIMYECKHE 3KEKTOPBI, PAaCCUMTaHHbIE Ha CKOPOCTh IIOJAa4YM BOIBI B
nuanasoHe 1 - 5 M/c u pa3BuUBaroLIKe MOJIHBIA HAOp 10 6 M.

OTIMYUTENFHON M BaKHOH OCOOCHHOCTBIO pa3pabOTaHHON KOHCTPYKIHU 3KEKTOPOB SIBJISETCS TO, YTO CTEMEHb PELHUPKYISALMUA MOXKHO
peryINpoBaTh B AOCTaTOYHO IMHKpPOKOM auanazoHe oT 0 1o 50%, a Takxke MOXHO HCIIOJIB30BaTh ISl YCTPOHCTBA 3KEKTOPOB CYIIECTBYIOIIHE
MPOJIOJIBbHBIE PaCHpeIeIUTENbHbIE TPYOBI, €CIIN J00OOPYI0BaTh UX COOTBETCTBYIOLIMMH HACAJKaMH M CUCTEMO MOJABHKHBIX IITOPOK (puc. 3).

Puc. 3. Cxema o0opyaoBaHus KaMep XJIONbeoOpa3oBaHus (C peHUPKYJIATOPAMH H TOHKOCJIOHHBIMY XJIONMbeoOpa3yomumn 01okamu): 1
- KamMepa XJIonbeoOpa3oBaHus; 2 - M0Aa4a HCXOAHOM BO/ABI; 3 - 0TBOJ BOJBI B OTCTOMHHUK; 4 - 30HA B3BEIIEHHOTO CJI051; 5 -

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«JlpeBrpam - IepeBsIHHBIE JOMa.



TOHKOCJIOHbIE XJIONbeoOpa3youue 010KkH; 6 - TOPU30HTANBHBII NepgopupoBaHHbI TPYGONPOBO/; 7 - HENMOABUKHbIE HACAAKH; § -
CHMMeTPUYHbIe NOABUKHbIE CTBOPKH; 9 - 0Ch BpallleHHUs NOABUKHBIX cTBOPOK; 10 - BTy 1kM; 11 - ppruaru; 12 - taru; 13 - mranra; 14 -
HanpapJsiolue

TOHKOCIONHO-2’KEKIIMOHHBIE KaMepbl XJIONbeoOpa3oBaHUs C PETYJIUPYEMOH CTENEHBI0 MKEKLHUH IeJIecO00pa3sHO HMCHONIb30BaTh HPH
PEKOHCTPYKLIMM KaMep, BCTPOCHHBIX B TOPU30HTAIbHBIE OTCTOMHMKH, U OCBETIIMTEINICH CO CI0eM B3BELIEHHOI'0 0CaJIKa JUIMHON He Oojee 6 M.
ITpu GonbIOH JUTMHE CTENEHb PEereHepaly ABJISeTCsS BEIMYMHON HEPeryIupyeMol U MOXeT ObITh paccyMTaHa 110 pa3pabdoTaHHOH MEeTOHKe ¢
YUETOM XapaKTepHbIX 0COOEHHOCTEH KaX/J0I0 BOAOMCTOYHUKA.

Ilpy ocBeTIIeHUM MAalOMYyTHBIX BOJ JUIS IOBBIIICHUS KOHLEHTPALMM PELUHUPKYIUPYeMOil B3BECH U yYBEIMYEHMS €€ THIPABIUYECKON
KPYIHOCTHU HaJ peLMpKyJisiTopamMu Ha BeicoTe He MeHee 0,8 - 1,0 M ycTaHaBIMBaIOTCSl TOHKOCIIOHHBIE OJIOKH.

[NpuHIUNIMaNbHO MHAS KOHCTPYKIHSA PEHUPKYIATOpPoB paspadorana B CnOHWIM AKX. B wactHOCTH, B KaMepax XJIONbeOoOpa3OBaHMUS
3alUIaMICHHOr0 THHa (puc. 4) Uil PenUpKy/SIUM OcajJKa IPUMEHSIOTCS MajorabapuUTHBIC allapaThl, XapaKTepU3yeMble 3HAUHTEIHHO
MeHbIIeH (B 4 - 5 pa3) METAUIOEMKOCTBIO 10 CPABHEHHUIO C paHee Mpe/UlaraeMbIMH MMHU KOHCTPYKLUHUSMHU. Takue pelupKysIsaTOpbl YCIEIIHO
9KCILTyaTUPYIOTCSI Ha Psiie BOJOIPOBOJHBIX CTAHIUH U IO3BOJIIOT CYIIECTBEHHO IOBBICUTH IIPOM3BOJUTEIBHOCTh COOPYKEHHUI.
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Puc. 4. Kamepa x;10nbeo00pa3oBanusi ¢ MAJ0radapuTHBIMYU annapaTaMu ISl peNUpPKYJISAIUN ocagka: 1 - oTcTOHHNK; 2 - Kamepa
XJIONbeoOpa3oBaHus; 3 - KAHAT UCXOAHOH BOJbI; 4 - NATPYOOK € COMJIOM; 5 - CMecHTe/Ib; 6 - HANPaBJISIIOLIUI annapar; 7 - neperopoaAKku

Kak YxKE OTME4YaJIOCh, 3(1)(b€KTI/IBHOCTL pa6OTBI KaMep XHOHL€O6paSOBaHI/I$[ MOXET OBITh ITOBBLIINIEHA 3a CYET HCIIOJIB30BAHUS
MCXaHUYCCKHUX MCIIAJIOK. BOHpOCLI MPAKTUYCCKOTO TIPUMCHCHUS IpeAjlaracMbIX KOHCprKHHﬁ n peH_ICHI/Iﬁ JOJIZKHBI OBITE HpOpa6OTaHI;I C
TOYKHU 3pCHUS TEXHOJIOTUICCKUX U TCXHUKO-3KOHOMUYCCKUX ToKa3aresei JJIA Ka)KHOﬁ BOHOO‘II/ICTHOﬁ CTaHIIUH.

3.3. OTCTOMHMKH U OCBETJIUTEJIH CO CJI0EM B3BEHIEHHOTO 0CaKa

B coBpeMeHHOI IPaKTHKE OYUCTKH Bce Oolee IMHPOKOe IPHIMEHEHHE HaXOAAT TOHKOCIOHHBIC OTCTOHHbIE coopyxeHus. Mcrnonp3oBanue
METO0/Ia TOHKOCJIOIHOTO OCaXJIeHUS T03BOJIsIeT d(P(PEKTUBHO OCBETIIATH BOAY IPU CKOPOCTAX MOTOKA, pocTurarommx 1,6 - 2,0 mm/c, uto B 2 -
2,5 pasa Bblllle, YEM B TPAJULIUOHHBIX OTCTOMHUKAX U OCBETIUTEIAX.

OauH W3 TpUMEpPOB O0OPYIOBaHHS TOHKOCIOMHBIMH JJEMEHTAMH TOPH30HTAIBHOTO OTCTOHHHKA CO BCTPOCHHOH KaMepoi
XJIOIbE0OPa30BaHN MIPEJICTABIIEH Ha PHC. 5.

He siBisiercst ounmanbHbIM U3AaHUEM TPeIHA3HAYCHO JUIsl 03HAKOMUTEIIBHBIX I[ejIei. becriaTHo mpeaocTaBisieTcs! KITMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMa.
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Puc. 5. ToHKOC/I0liHBI TOPU30HTAJILHBII OTCTOIHUK ¢ TOHKOC/IO0HHO-37KEKIIHOHHOI Kamepoii X10nbeodpazoBanus: 1 - nogaua
MCXO/IHOM BO/BI; 2 - cOOpP OCBETJICHHOM BO/ABI; 3 - 0TBO/ OCBETJICHHOI BO/bI; 4 - TOHKOCJIOIHBIE OTCTOIiHbIE 0JI0KH; 5 - 0TBOJ ocaaKa; 6
- TOHKOCJIOIHbIE XJI0ONbeoOpa3yomue 6,10KkH; 7 - TPOA0JIbHbIe HU3KOHATIOPHBbIE PENMPKYJISTOPBI; 8 - cOOpPHBII KapMaH

OpHaKko MpH 3TOM HEOOXOJUMO YYHUTHIBATbH, YTO A(P(PEKTHBHOCTH TOHKOCIOWHOTO OCAXKICHHS ONPENENISETCS HE TOJIBKO HpOLEecCaMu,
MPOUCXO/SIIMMHU B TOHKOCJIOMHBIX 2JIEMEHTaX, HO M TAKUMH (PaKTOpaMH, KaKk KauecTBO IOJrOTOBKH XJIONBEB, MIOCTYNAIOMINX HA OCAKICHHE,
PaBHOMEPHOCTb cOOpa M pacrpeesaeH s BOAbl, HaJIeKHOCTb CUCTEMbI yaaneHus ocanka. [loatomy nmpu nposeneHnu paboT o 000py10BaHUIO
TOHKOCJIOMHBIMH OJIOKAMH OTCTOMHHKOB M OCBETIIMTENECH HEOOXOAMMO MPETyCMOTPETh CIIOCOOBI MO MOBBINICHHIO 3P PEKTHBHOCTH MPOIIECCOB
XJIONIbEOOPa30BaHUs, YBEJIMYEHHIO KOJMYECTBA COOPHBIX JIOTKOB C LEJbIO TIOBBIIEHHS KO3((GHLHEHTa O0BEMHOI0 HCIIOIb30BAHUS
COOpY KEHUII.

Kpome Toro, He00X0OUMO YUYHTHIBATh, YTO TOHKOCIOWHBIMU OJOKaMH MOTYT OBITH 0OOPYAOBaHBI TONBKO T€ OTCTOIHHUKH, B KOTOPBIX
ocymecTsaieTcs 3(GGheKTHBHOE U CBOCBPEMEHHOE yJaleHUE OCaiKa, TaK KaK €ro HaKOIUICHHE I10J TOHKOCIOHHBIMH OJOKaMH IPHUBOAUT K
pE3KOMY yXYIIEHHIO KaU€CTBA OTCTOEHHOM BOJIBI.

Taxum 06pa3oM, HEOOXOIMM KOMILIEKCHBIH TOAXOM K PEIICHHIO BCEX TEXHOJIOTMYECKUX MPOIECCOB, CBA3AHHBIX C XJIONBE00pa30BaHUEM,
OCaXJICHHEM, yIaICHUEM 0CaJKa, a TAKXKE THAPABINYCCKUM PEKHIMOM PabOTH OTCTOMHBIX COOPYKEHHH.

B Poccun JA0 HacCcTOALIEro BpEMCHU TOHKOCJIOMHBIE OTCTOMHUKH UMEJIH HEeOOJIBIIIOE IIpUMECHCHUE. OcHoBHOM HquI/IHOi/'[ OTOT'O ABJIAIOCH
OTCYTCTBUEC CepHﬁHOI‘O BBIITYCKa TOHKOCJIOMHBIX 3JICMEHTOB M OJIOKOB M3 HUX.

B HacTosiiiee BpeMs mpeuiararoTcs K HCIOJIb30BAHHMIO COTOOJIOKH W3 TMOJIMATUIICHOBBIX IUICHOK M W3 pyJoHHOro martepuana [1BX,
KOTOpBIE XapaKTepH3yloTCs TpeOyeMoil MPOYHOCTHIO U 001aJal0T HE0OX0qUMON (U3UKO-XUMHYECKOH M OAKTEpHOJIIOTMYECKOH CTOMKOCTBIO U
JIOJITOBEYHOCTBIO.

HHWU KBOB pa3pabotana TeXHOJIOTHsI H3TOTOBICHUSI COTOBOH KOHCTPYKIMU U3 IMOJUITUIICHOBOH IUICHKHU, YTO MO3BOJISIET OCYLIECTBIATh
BBIIYCK COTOOJIOKOB JII000r0 pasmepa B 3aBUCHMOCTH OT HapaMeTpoB OTCTOMHOTO CoopyXeHus. I[Ipu H3roToBIeHHH COTOOJIOKOB
MOJMATUIICHOBAS TICHKA CBAPUBAETCS B TAKOW IOCIIEI0BATENILHOCTH, YTOOBI 00ECTIEUUTh €ro HanOOJIbIIYIO IPOCTPAHCTBEHHYIO YCTONUMBOCTh
Y BO3MOXXHOCTb PAaCTATMBATh HA PaMbl TOJIBKO B YEThIpeX KpailHuUX sdeiikax (puc. 6). JlTMHa TOHKOCIIOMHBIX 3JIEMEHTOB MpHUHsTa 10 1,5 M, a
YroJl HaKJIOHA K TOPU30HTY JOJDKEH cocTaBisth 70 - 75°.

He siBisiercst ounmanbHbIM U3AaHUEM TPeIHA3HAYCHO JUIsl 03HAKOMUTEIIBHBIX I[ejIei. becriaTHo mpeaocTaBisieTcs! KITMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMa.
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Puc. 6. Tonkoc10iiHbIN COTO0IOK W3 MOJMITHICHOBOI IUICHKH: a - 001Ul BU/; 0 - B CJ105KeHHOM BH/Ie IPU TPAaHCNOPTHPOBKe; 1 -
TOHKOCJIOHHBIH 0JI0OK U3 OIMITUICHOBOM IVICHKH; 2 - CTEPKHH /Il PACTSKEeHHUs c0T00/10Ka

MHoroseTHue UCHBITaHUSI Pa0OThl TOHKOCIONHBIX COOPY)KEHHH Ha psae BOJONPOBOAHBIX CTaHIMH HOATBEPAMIINM BBICOKYIO
3G GEKTUBHOCT, METOJla OCAX/JCHHUSI B3BECH B CIIOAX HeOONbIIOH BbICOTHL. Pa3paGoraHHas KOHCTPYKIMS OJOKOB IPOCTa IPU MOHTAXe,
HaJIe’KHa U JI0JITOBEYHA MTPH IKCILTyaTalluy.

B Hacrosmee BpeMs pa3pa0oTaHa TEXHOJOTHA CBapKH M OPraHW30BaH IPOMBIIUICHHBIH BBITYCK COTOOJIOKOB YKA3aHHOW BhIIIE
KOHCTPYKUHHU M3 NOJIMITUICHOBOM INIEHKHU I Pa3JIMYHbIX TUIIOB COOPYKEHUIA.

I'VII "UuctutyT MocBopokananHNnpoekt" pa3paboTaH TOHKOCIOWHBIH MOIYIb COTOBOTO THIIA ¢ CAMOHECYIIEil CIOCOOHOCTBIO (pHUC.
7). U3 pymonHoro Marepmana IIBX wmapxm I1-74 tommumuoi#t 0,4 - 0,5 MM H3rOTOBIAIOTCA NPO(UIBHBIE JHCTHL, U3 KOTOPBIX YXKe
HEMOCPEJCTBEHHO Ha CTaHIWH HPOU3BOAAT COTOONIOKH C HMOMOIIbI0O KOHTAKTHOH cBapku. [Ias 3TOH cBapku pa3pabOTaH M U3TOTOBIEH
crenuanbHbli annapat. [lorydeHHsle B pe3yabTaTe COTOOIOKH 00Ia1al0T CaMOHECYIEH CIOCOOHOCTBIO.

A -A

D

He siBisiercst ounmanbHbIM U3AaHUEM TPeIHA3HAYCHO JUIsl 03HAKOMUTEIIBHBIX I[ejIei. becriaTHo mpeaocTaBisieTcs! KITMEHTaM KOMITaHHH
«/IpeBrpamy - nepeBsiHHbBIE JOMa.
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He sBnsiercst OqJHHHaHLHbIM U3JaHUEM NIpEAHA3HAUYCHO JI1 O3HAKOMHUTCIIBHBIX ueneﬁ. becruatno MPpEeAOCTABJISICTCS KJIIMECHTAM KOMIIAaHUHU
«):[peBrpazI» - ACPEBSIHHBIC 10MaA.
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Puc. 7. TonkocaoiiHble MOAYJIM COTOBOIO THIIA U3 PYJOHHOro Matepuaiaa [IBX

ITpou3BoaUTENEHOCTE 000PyHOBaHMs cocTaBisieT 20 COTOOIOKOB B CyTKH. [Lommaap aist pa3MelieHns yCTaHOBKY paBHa 1,7 M2.

TOHKOCIIONHBIE 3JIEMEHThl MOXKHO TAaKXKE HMCIOJIB30BAaTh JUI O0E3BOKUBAHUS U YIUIOTHEHHUs ocajka. C 3TOH LIeNbl0 TOHKOCIOWHBIE
MOJYJIM YCTAQHABJIMBAIOT B I[UIAMOYIUIOTHHUTESIX OCBETIMTENeH HIDKE LUIAMONPHEMHbIX OKOH. OO0opynoBaHHe NUIAMOYIUIOTHHUTENEH
TOHKOCJIOHHBIMH OJIOKAMHU CO3/]aeT XOPOIINE THAPOJUHAMUYECKUAE YCIIOBHS [UIs TPABUTALIMOHHOTO YIUIOTHEHHSI M 00€3BOXKMBAHUS OCA/IKA, YTO

TIO3BOJIACT YBEIIMYUTD MEPHUOJ €0 HAKOIUICHH S, YMEHBIINUTD KOJIUYECTBO C6paCbIBaEMOP’I C HUM BOJIbI.

Jna wHTeHCH(UKANUK TPOLECCOB OUYHCTKM BOJBI B OCBETIMTENAX CO B3BCHIICHHBIM OCAJKOM MOXET OBITh HCIIOIB30BAH METOJ
peuupkyisiuun  ocanka, npemtokennsiii CnoHUU AKX (puc. 8). IlpuMeHeHHe OCBETIMTENCH-PELUPKYISTOPOB IMO3BOJISAET IOBBICHTH
HPOU3BOIUTENBHOCT coopyxeHuil Ha 30 - 60%.
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He sBnsercs OqJHHHaHLHBIM U3JaHUEM NIpEAHA3HAUYCHO JI1 O3HAKOMHUTCIIBHBIX ueneﬁ. BecmnatHo MPpEeAOCTABJISICTCS KJIIMECHTAM KOMIIAaHUHU

«/IpeBrpamy - nepeBsiHHbBIE JOMA.



Puc. 8. OcBeranrenn-pennpkyasitop: 1 - padouas kamepa; 2 - cMecuTeNb; 3 - KaMepa XJIONbeoOpa3oBaHus; 4 - HANMPABJIAIONINT
anmnapar; S - pacnpeaeJuTeJbHas TPYOKa; 6 - 0CaAKOYIUIOTHUTEb; 7 - JTIOTOK; 8 - 0kHa; 9 - 3amuTHBII Ko3bIpeK; 10 - cioii
B3BelIEHHOro ocajka; 11 - TpyObI JIsl NepenycKaHusi B3BELIEHHOI0 0cajika; 12 - TpyObl AJIs BBINYCKA YIVIOTHEHHOT0 ocaaka; 13 -
naTpy6ok; 14 - conio

3a cueT peHUpKYJLSIIUE OCajJKa OJHOBPEMEHHO CYIIECTBEHHO TOBBIIIACTCS OapbhepHas POJib COOPYKCHHUIl MEpBOW CTYNEHU OYHCTKH B
OTHOUICHUH TUIAHKTOHA, COCTABJISAS (B 3aBUCHMOCTH OT BHJa MIaHkToHa) 90 - 100%.

Kpome Toro, perupKymsuus ocagka MOo3BoJsieT 6e3 yXyAIICHHs KaueCTBa OYMCTKU YTUIIH3HPOBATh MPOMBIBHBIC BOJBI (DMIBTPOBATBHBIX
COOpPYKEHHUIT IyTeM HX PaBHOMEPHOTO NepEKauNBaHUs U3 Pe3ePByapa-yCpEIHUTEISI B TOJIOBHOM y3e] BOJOOYHUCTHOM CTaHIHH.

3.4. ®uabTpsl

Jns ynydimenus paboThl ISHCTBYIONMX CKOPBIX GHIBTPOB PEKOMCHIYCTCS:

BoccraHoBUTh POEKTHYIO BBICOTY U KPYIHOCTb 3€peH (DMIbTPYIOLISH 3arpy3Kd Ha BceX (GUIbTpax, TaKk Kak B pe3yJbTaTe MHOTOJETHEH
JKCIUTyaTallid BECbMa YacTO CKOpble (PMIIBTPHI MMEIOT HEIOCTATOYHYIO BBICOTY 3€PHUCTOrO (PUIBTPYIOIIEro CJIOS, COCTOSIIEr0 U3 3epeH
MOBBIIIEHHON KPYNMHOCTH. DKCIUTyaTalusi HOA00HbBIX CKOPBIX (DMILTPOB BBI3BIBAET HE TOJBKO CHIDKEHUE Y(P(HEKTUBHOCTH OUYUCTKU BOJIBI, HO U
YXYAILICHHE UX MPOMBIBKM BCIEICTBHE CJIA0Or0 pacliupeHust (GUIBTPYIOIIEro ciosi MPHU NMPOMBIBKAX U IJIOXOrO YAAJIEHHS OTMBIBAEMBIX
3arpsA3HEHUH M3 HaA(QWIBTPOBOrO HPOCTPAHCTBA, YTO B CBOIO OYEpPEIb MPUBOAUT K HAKOIUICHHIO CJIOS OTJIOKEGHHH Ha HOBEPXHOCTH
(buIBTpYyIOLIEH 3arpy3KH, YBEIMUYECHHIO TEMITa IPHPOCTA MOTEPH HAIOpA U CHIKECHHUIO MIPOJOJDKUTEIBHOCTH (GMIIBTPOLUKIIA.

IloBbicUTh (IO BO3MOXHOCTH) OJHOPOXHOCTH 3epeH (uibTpylomeil 3arpys3ku. [elictBytomum CHull pasperieHo npumeHeHue st
3arpy3Kd CKOPBIX (PUIIBTPOB 3€PHHUCTHIX (QUIBTPYIOLIMX MAaTEPUATIOB ¢ KO3 HHUIIMEHTOM HEOJHOPOIHOCTH Oosiee 2. BMecTe ¢ TeM [isi CKOpBIX
(GHIBTPOB KeNaTeNbHO MPHUMEHEHHE 0oJiee OJHOPOAHBIX 3EPHHCTHIX MATEPHANOB. DTO MO3BOJISET MOBBICHTH 3()(EKTHBHOCTh MPOMBIBKU U
CHIDKAeT pacxoj MPOMBIBHOW BOJIBI. B Hacrosimee Bpems psa npeanpustuii ("Boarorpaackuii kapwep', ropa "XpycranpHas') BBITyCKalOT
BBICOKOKaYeCTBEHHBIH OTHOPOIHBINH QMIBTPYIOINHA MaTepHal ¢ K03 UIHEeHTOM HeoTHOPOoJHOCTH 1,5 - 1,6 IpU KPyIHOCTH 3epeH B Ipeaenax
0,63 - 1,25 mM. J]aHHBIH 3epHHUCTHII MaTeprail MoXeT () (GEeKTHBHO HCIIOIb30BaThCS B CKOPHIX (QHIIBTPaX ¢ BEICOTOH cios, pasHoi (0,7 - 0,8) -
1,2-1,3)m.

Hcnonb30BaTh 1Uis 3arpy3Kd (UIBTPOB pa3inyHbie (HIBTPYOLINE MAaTEpHAaibl, pa3pellieHHbIe K NpuMeHeHnto Munsapasom Poccun, ¢
Gosiee pa3BUTOIl, YeM y MECKa, IOBEPXHOCTHIO: APOOIICHBIN KEPaM3HT, IIYHIH3UT, TPAHOJHOPHT, BYJIKAHHYCCKIE [ITAKH i MHOTHE Ipyrue. JTo
MO3BOJIUT UHTCHCU(HIMPOBATE PaboTy (HIBTPOBAIBHEIX COOPY)KCHHI, YMEHBIIUTh ACGHUIHT B KBApIECBOM IIECKE 3a CUCT HCIIONB30BAHMUS
MECTHBIX MAaTepPHAJIOB M 3HAYNUTEIBHO COKPATUTh TPAHCIIOPTHBIC PACXO/IbI M0 WX JAOCTaBKe Ha 00BEeKT. [[pUMEHEeHHE 3epHUCTHIX (DUIBTPYIOIINX
MaTepUalioB C Pa3BUTOH MOBEPXHOCTHIO 3€PeH MO3BOJIET MOBBICUTH MPOM3BOAUTEIBHOCTh (DUIIBTPOBANBHBIX coopyxkeHuit Ha 30-50% Oe3
MPOBEACHHS PEKOHCTPYKIUH (QUIBTPOB.

IIpencTaBisiOT HMHTEPEC HCMOJb3yeMble B MOCICAHHE TOABI HA MHOTHUX BOJOMPOBOAHBIX CTAHIMAX PACHPEICTUTENbHBIC CHCTEMBI
(GHUIBTPOB, M3rOTOBJICHHBIC M3 ABIPYATHIX MOJHMAITHICHOBBIX TPYO C (QMIBTPYIOLIMM CIIOEM U3 MonudTHiIeHa. OCYIECTBICH HPOMBIIUICHHBIH
BBIITYCK YKA3aHHBIX (DHIBTPYIOLIUX 3JIEMEHTOB.

JIs TIOBBIMICHHUSI TPSI3EEMKOCTH DIIBTPYIOLICH 3arpy3KH, YIy4YIIeHHs KadecTBa OYHIICHHON BOABI M CTaOWIM3alUK paboThl (GHUIBTPOB
1e7eco00pa3HO PAcCMOTPETh BO3MOXKHOCTh OCYIIECTBICHHS KOHTAKTHOM KOAry/siiuu Ha (QUIbTpax ¢ BBEACHHEM KoaryisiHTa u IIAA mepen
(unbeTpaMu, 0COOCHHO B 3MMHHUI NEpPHOJ, KOTJa OTCTOWHUKH M OCBETJIMTEIHM CO B3BEIICHHBIM OCaIKoM paboTaroT HeddpdexkTuBHO. [Ipu
peau3alyy 3TOr0 METOo/a IIeIeco00pa3HO YCTPOICTBO ABYXCIOWHOM 3arpy3ki (QHIBTPOB; B KauecTBE BEPXHETO CJIOSI MOXKHO HCIIOJIb30BATh
KepaM3HT, aHTPALMT U APYTHe MOPHUCTBIE MAaTEepHaibl KPynmHOCTho 1 - 5 MM mpu Beicote 0,4 - 0,5 M 1 001eii BbICOTE (HUIBTPYIOLIETo CIIOS 10
1,8 M.

B nensx MCKIIIOUEHUST CMELIeHHs TPAaBUIHBIX CJIOEB U MX MEPEeMEIIMBAHUS C ECUaHOI 3arpy3Koi, 4TO 0OBIYHO NMPHUBOJIUT K HAPYLICHHIO
CTaOMIIBHOW JKCILTyaTaluu (GuiibTpoB, CIEeoyeT UCIOIb30BaTh Pa3IMUHble KOHCTPYKIMHU Oe3rpaBHHHBIX ApeHaKHbIX cucteM. K HUM, mpexne
BCEro, OTHOCSTCS: KOJNAYKOBBIH JpeHaX (KOJMAauyKH MOJUITHIICHOBBIE, U3 HEPIKaBEIOLIeH CTallk U JIp.), IIeJIEBaHHbIE MTOJUITHICHOBbIE TPYODI,
MOJIMITUICHOBBIE TPYOBl C Pa3IMYHBIMH METAUIMYECKUMU BCTABKAMU M3 CETYATHIX WM ILIEJEBBIX MaTepuaioB W aAp. OJHONH n3 BO3MOMKHBIX
KOHCTPYKIHMH SIBJISIETCSI HOPUCTBINA MOJIUMEPOSTOHHBII JpeHaX: JIOTKOBOI'O THIIA, AbIPUATHIH kKene300eTOHHBIHN, NaTpyOKOBBIH U Jp.

Jns mHTeHCH(UKanuu paboThl (QUIBTPOB MOXET OBITh peKoOMeHJIOBaHa paspaboraHHas ONIECCKOH ToCyIapCTBEHHOH akajeMuei
CTPOMTENIBCTBA M APXUTEKTYPhI YEPEIyIOIAsiCsl MPOMBIBKA (UIBTPOB. JpeHax MPOEKTUPYETCs TAKUM 00pa3oM, 4TOOBI O MUIomagy GpuibTpa
CO3/[aBaJIMCh YepeayIoluecss 30Hbl MaJoid M OOJbIION MHTEHCHBHOCTH. BO3HMKaIOmMe B pe3yibTaTe 3TOr0 CTaOWIbHbBIE LUPKYJISIMOHHBIE
KOHTYPBI IepeMEeIINBaIOT 3arpy3Ky, 4TO MPAKTHYECKH YCTPaHsIeT I'MIPABIMYECKYI0 COPTHPOBKY M OJHOBPEMEHHO IOBBIMIAET 3()(PEKTUBHOCTH
HPOMBIBKH. IIpeIsIoKeHHbIH Crocod NMPOMBIBKH JIETKO Ppealnu3yercs C MOMOIIBbIO IMOJNMMEPHBIX JpeHaxed. UYepemyromascs HPOMBIBKA
H03BOJIAET IOBBICUTH CKOPOCTH (PMIIBTPOBAHMSA U YBEIUYUTD MOJIE3HYIO IPOU3BOIUTEIBHOCTE OT 5 10 20%.

Heob6xoaumo o0s3arenbHOe 0OecnedeHne HHTEHCUBHOCTH NPOMBIBKU (hrutbTpoB cornacho CHull, paBroii 15 - 16 1/(c x M2), naxe ecnu
9TO nmoTpedyeT (B HEKOTOPBIX CIyyasX) 3aMEHbI IPOMBIBHBIX HACOCOB Ha HACOCHI OOJbIIEH POU3BOUTEILHOCTH.

B memsax moBeimeHns 3¢(¢GEKTHBHOCTH U YCIOBHH PabOTHl CKOPHIX (HIBTPOB LENECOOOPA3HO OCYIIECTBUTh HX PEKOHCTPYKIHIO H
nepeoOopyioBaHNE Ha (QHIBTPH! C BOJOBO3AYIIHON MPOMBIBKOH. IIOMHMO 3KOHOMHH BOJBI, 3TO IIO3BOJISET MOBBICUTH HAJEKHOCTH PabOTHI
(HUIBTPOBANBHBIX COOPYXKEHUH, yBEIMYUTh BBICOTY (PMIIBTPYIOIIEH 3arpy3KH M IIOBBICHTH KauyeCTBO OUYHMIIEHHOW BOABL. DTO OBLIO JOKa3aHO
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OIIBITOM 3KCIUTyaTalluu (UIBTPOB Ha psAe BOJONPOBOAHBIX CTaHIMH MoCBOmOKaHaNa; JUIl TakuX (PUIBTPOB pa3paboTaHa M UCIONIB3YETCS
HOBasi KOHCTPYKIUS JPEHAKHON PaclpeeINTENbHON CUCTEMBI, @ TAKXKE CUCTEMBI OTBOJIA IPOMBIBHOMN BOJBI.

MHorza Ha CTAHIUAX OIIMOOYHO MPHUHATA CXEMa OYHUCTKH BOJBI, KOTOPAs HE COOTBETCTBYET Ka4ECTBY IPHPOJHON BOJBL. B cBs3M ¢ 3THM
HEBO3MOJXKHO Ha JEHCTBYIOIIUX COOPYKEHUSX IOIydaTh BOMY, OTBEHAIONIYIO TPeOOBAaHUAM CTAHJApTa B TCUEHHE BCETO roja. Tak, Hampumep,
IPH MOBBIICHHO! IIBETHOCTH BOJBI HA PsJie BOJOOYUCTHBIX CTAHIUH MIPUHATHI MEATICHHbIC GMIBTPHI MM I BBICOKHX 3HAYEHUI MyTHOCTU U
[IBETHOCTH HUCIOJIB3YIOTCS KOHTAKTHBIC OCBETJIHTENH. B Takux ciiydasx nenecooOpa3HO IpeIyCMOTPETh BTOPYIO CTYNCHb OYHCTKH BOJBIL:
CTaHIMIO C MEAJICHHBIMU (puibTpaMu ciemyer nJoo00pynoBaTh MPSIMOTOYHBIMH (PUIIBTpaMu C peareHTHOW 00paboTKOil BOABI Mepe] HUMHU, a
HOC/Ie KOHTaKTHBIX OCBETIHUTENEH - BTOPYIO CTyHeHb (GHIBTPOBAHMS Ha CKOPBIX (PHUIIBTPaX.

3.5. KonTakTHOE OCBETJIEHHE BOIbI

B oaHOCTyneHHBIX cXeMax OYMCTKU BOJbI IPHUMEHSIOTCS TPAJAUIMOHHBIE peareHThl - Cylb(aT aJlOMUHUS M Nonuakpuwiamua. Bmecre ¢
TEM, 3a MMOCJICAHNUE O/l OTCUCCTBEHHAS MPOMBIILICHHOCTh MPUCTYINIA K BBIMYCKY KaTHOHHBIX (UIOKYJISHTOB, B yacTHOCTH BIIK-402 u K®-
91, KOoTOpBIE, B OTJINYNE OT AHUOHHBIX, HECYT MOJOXKUTENbHBIH 3aps, 6jarosapsi 4eMy MOT'YT OBITh UCIIOJIB30BAHBI MOJIHOCTHIO MM YACTUYHO
B3aMEH KOaryJsHTa.

Paborer CnoHUU AKX noka3anu, 4To IMpu OYUCTKE MaJOMYTHBIX LIBETHBIX BOJ| HA KOHTAaKTHBIX OCBETIMTEISIX HauboJee LenecoodpazHo
UCIIONb30BaHUE KATHOHHBIX (NIOKYJISAHTOB B COYETAHHHU C KOaryassHToM. IIpu 3ToM pacxon koaryisHTa cHipkaeTcs Ha 30 - 50%; octaTounslit
aIOMUHUM B O4YMINEHHOI BoJe HE IPEBBILACT OMYCTUMBIX KOHLEHTPALUH; IPOAOIKUTENBHOCTh (UIBTPOLMKIA Ha KOHTaKTHBIX
ocBeTnuTeNsIX yBenuuuBaercs Ha 40 - 60%.

Ienecoo6pa3HO OCYLIECTBIATE BO BXOAHBIX KaMepaX BBEICHUE PEareHTOB ¢ IIOMOIIBIO CIEIHABHBIX PacIpeNeIUTeNeH C PeryIupyeMbIM
pPEeXHMMOM IEpeMEIINBaHUS OYMINAGMOM BOIBI C peareHTaMu (B COOTBETCTBHM c paspaboramHeiMu HIUM KBOB "Mertoxunueckumu
yKkazaHusmu").

Jna wHTeHCH(UKAIUKM TPOMBIBKH (GMIBTPYIOIICH 3arpy3KM KOHTaKTHBIX OCBETJIMTENCH M CHIDKCHHS pacXofa MPOMBIBHON BOJBI
JKENIaTeNIbHO NMPHMEHEHHE KOHTAKTHBIX ocBeTnutenei tuna KO-3 ¢ BomoBosmymHol mpombiBkoi. IIpu 3TOM crenyer umerb B BHAY, 4TO
BOJIOBO3/yIIHAs IPOMBIBKA MOXKET OBITh 3(()EKTHBHO peaan30BaHa B KOHTAKTHBIX OCBETJIUTEIAX (KaK M B NPAMOTOYHBIX CKOPBIX (PHIBTPax)
TOJILKO IPH UCTIOJIB30BAHUH HU3KOTO OTBOZA IIPOMBIBHOM BOJBI.

3.6. Ode33apakuBaHie BOJAbI

O6e33apakuBaHUE BOJBI B CHCTEMaX HMHTHEBOTO BOIOCHAOXKEHHSA MMEET BEChbMa BAXKHOE 3HAUCHHUE B CBSA3H C TEM, YTO 3TO IIOCIEIHHI
Oapbep Ha IyTH BO3MOXKHOW Ieperaud OOJE3HETBOPHBIX MHKpPOOPraHH3MOB uepe3 Boxy mnorpedutento. OOe3zapaxMBaHUE 3allUILAET
HHUTBEBYIO BOAY OT BHEIIHEro 3arpsi3HEHHs] M BTOPUYHOIO POCTa MUKPOOPTaHH3MOB IPH TPAHCHOPTHPOBAHHUM BOJbBI 110 BOJONPOBOAHBIM
ceTsIM.

Panee caHHTapHO-MUKPOOHOJIOTHYECKUH KOHTPOJIb Ka4ecTBAa BOJBI OCYIIECTBIUICS HA OCHOBE ONpPENCNICHUS IBYX IOKaszaTenei: 1 -
obmiero uncina 6akrepuit (OMY); 2 - KONUUHAEKCA WIH KOTUTHTPA.

B CanllnH 2.1.4.559-96 yneneno ocoboe BHIMaHHE SNHIEMHOIOTHYECKO O€30IIaCHOCTH MHUTHEBOIT BOJBI B OTHOIICHUY SHTECPOBHPYCOB
U Mapa3sUTapHBIX MHKPOOPTaHU3MOB. B kauecTBe MHIMKATOpa SHTEPOBUPYCHOTO 3arpA3HEHHS IPHHATH KOIH(ard, KOTOpHIE SBIAIOTCS Ooiee
aJIeKBaTHBIMHU [OKa3aTeJIIMU B OTHOIICHUH SHTEPOBUPYCOB, YEM CaHUTAPHO-MUKPOOUOIOTHYECKHE OKa3aTeNnu. B OTHONIEHNN apa3uTapHBIX
BO30yauTeNel 3a00/IeBaHUH 4elIOBeKa IPOBOAUTCS HETIOCPEACTBCHHOE ONpe/eleHHe B BoJe HUCT IsIMOnuil. Kpome Toro, B3aMeH NMpexHHX
HHANKAaTOPOB YHTEPOOAKTEPUATIBHOTO 3arPsA3HEHHST BOBI KOHTPOIUPYIOTCS OOIIHME U TEPMOTOJICPAHTHBIE KOIU(GOPMHBIC OAKTEPUH, YMEHBIICH
HOPMATHB 110 00LIeMy MUKPOOHOMY YHCITY.

OCHOBHOH NpPUYHUHON MOBBILCHUS TpPeOOBaHMH K KAuyeCTBY IIMTBEBOH BOABI IO MHKPOOMOJOTHMYECKUM IIOKa3aTelsM SBILIETCS
yBEJIMYEHHE 4YHCIa 3a00JICBaHUH, BBI3BAHHBIX OJHTCPOBHPYCAMH M KHIICYHBIMHA MPOCTEHIINMHM, a TaKkKe CTPEeMJIECHHEM HCIOJIB30BaTh
CaHUTAPHO-MHUKPOOHOIOTHYECKIE TIOKA3aTeI M HOPMATHBBI, IIPUHATHIC B MEXKIYHAPOIHOH IPAKTHKE.

aq)q)CKTHBHOCTB 06833apa)KI/IBaHI/I${ BOJbI 3aBUCUT OT KOHLEHTpallMU U BUJA MI/IKpO6I/[0J'IOl"I/I‘ICCKHX 3anﬂ3HeHHﬁ, nux yCTOﬁ‘{HBOCTH K
HCIIOJIB3YEMbBIM O6C33apa)KHBaK)H_U/IM peareuraM, KauecTBa HCXO)Z[HOﬁ BOJbI U TEXHOJIOTHUH €€ 06pa60TKI/I. HpI/I 9TOM JUIA yJaJICHUS BCEX BUJIOB
MHKp06I/IOJTOFI/I‘{eCKI/IX 33Fp${3HCHHﬁ Ba>XHbI HE TOJIBKO ITPUMCHCHUC 3(1)(1)CKTI/IBHOFO O6C33apa)I(I/IBa}OH_[€FO peareura, HO 1 FJ'[y6I/IHa OYHMCTKH
BOJBI OT MYTHOCTH, UBETHOCTH, OPraHNYICCKUX U APYTI'UX 3anH3HCHI/II7L

MHorue MI/IKp06I/IOJ'IOFI/I‘{CCKI/Ie 3arpsA3HEHUA MOT'YT OBITh yaaJieHbl Ha Z[eﬁcTBy}OH.IPIX BOJAOIPOBOJAHBIX CTaHIUAX IHPH COOJII0ZICHUN
TEXHOJIOTHYECKOTI'0 ITpouecca OUMCTKU U 06833apa)KI/IBaHI/I$I BOJIbI.

I'pynna sHTepoBHPYCOB BKIIOYAET pa3HbIEe IO YCTOHYMBOCTU K AEHCTBUIO Ae3MH(UUIUPYIOMUX PEareHTOB BHPYCHIL, H HE CYIIECTBYET
YHHUBEpPCAIbHON TEXHOIOTHU 00pabOTKM BOJBI B OTHOILICHUH BCEX BUPYCHBIX U NTAPA3UTApPHBIX 3arpsA3HEHHN.

HeobxonuMast CTEIeHb OYHCTKH BOIBI B OTHOLIGHWH KOMH(AroB M SHTEPOBUPYCOB, OOJAJAIOIINX OTHOCHUTEIBHO HEBBICOKON HIIH
YMEpPEHHOH YCTOIUMBOCTBIO K JEHCTBHIO NE3MH(EKTAaHTOB, MOXET ObITh JOCTUTHYTa IPH OOECIICUEHHU INTyOOKOH OYHMCTKH BOJBI H
HCIIONB30BaHUH IJI 00e33apakuBaHMA XJIOpa WIM 030HA B J03aX, 00ECICUMBAIOIINX HNPHCYTCTBUE OCTATOYHOTO PEAareHTa B MAKCHMAIbHBIX
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KOHLIEHTpALUsIX, JI0MyCKaeMbIX B MUTheBOW Boje coriacHo Tadu. 3 CaulluH 2.1.4.559-96.

B 00BIMHBIX YCIOBHSX BOJOMOATOTOBKH MPHU JOBEICHHH KauecTBa OUUILICHHOW BOJIBI 10 TpeOyEeMbIX HOPMATHBOB KOHIICHTPALHMS BUPYCOB
B Hell cHinkaercs Ha 80 - 93%. Ilpuuem, yeM riry0xe OYMCTKA BOJBI OT B3BEIICHHBIX BEIICCTB, TEM JIyYIIE JOCTYI JE3MH(PUIMPYIOMIETO
peareHTa K 0akTepusM U BHpycam, TeM dQdekTrBHEE mpoiece ee 00e33apaKMBaHMUI.

[ToBbilIeHUE l"J'Iy6I/IHBI OYUCTKHU BOJBbI Ha I[eﬁCTBy}OH.[PIX BOJOIIPOBOJAHBIX CTaHHUAX MOKET OBITh JAOCTUTHYTO 3a CYCT YMCHBUICHUSA
Harpys3ku Ha OYUCTHBIC COOPYIKCHUS U I/IHTGHCI/I(i)I/IKaLII/H/I Tpouecca KoaryJanpoBaHus U OCBETJICHUSA BOABI.

Ecnu B BoorcToOUHNKE 00HApYKEH BUPYC renaTtuta A, MCTHI JISIMOJIMI MM SHTEPOBUPYCHI, KOTOPbIE HauOoJIee YCTOWYMBBI K JIEHCTBHIO
XJIOpa, TO B ATOM ClIyyae He0OXO0IMMO ITPUMEHEHHE CIIEIUAIBHBIX TEXHOJIOTHH 110 OYUCTKE M 00€33apaKMBAHUIO BOJBI, OCHOBHBIE IOJI0KEHHS
KOTOPBIX M3JI0kKEHBbl B "PyKOBOJCTBE IO NMPUMEHEHMIO TEXHOJIOTHH, 00ecHeyMBaIOIMX AMUAEMUYECKYI0 0€301acCHOCTh MUTHEBOH BOABI B
OTHOILIEHUH BHUpyca remartuta u apyrux sHTepoBupycos" (HUU OKI' um. A.H. Ceicuna AMH CCCP) u "TeXxHOJIIOrH4ecKOM periiaMeHTe 10
ouMcTKe M 00e33apa’kMBaHUIO MPUPOJHBIX BOJX OT LUCT IATOr€HHBIX KHUINEYHbIX npocredmmx u sun reabmuHToB" (MMII um. E.W.
Mapuunosckoro 'KCH).

CanlluH 2.1.4.559-96 npeaycMoTpeHbl Ooliee BEICOKHE TPEOOBAHMS K KOHTPOJIIO Ka4eCTBA BOJIbI IO OAKTEPHOIIOTHYECKUM ITOKA3aTEIsIM.

XapakTepusys OTHENIbHBIC HHAUKATOPHl OHOJNIOTHMYECKOTO 3arpsA3HEHUS BOJBI, HEOOXOOMMO OTMETHTb, YTO TEPMOTOJECPAHTHEIC
KOMU(OpMHBIE GaKTEPUH YAOBICTBOPSIOT TPEOOBAHUSIM MHIUKATOPOB (hEKANBHOrO 3arpsA3HEHMUs, ¥ UX KOHLEHTPALUs B BOJAE B GOJBIIMHCTBE
Cllyd4aeB MpPSIMO IPOIOPILHOHATbHA KOHIEHTpaluH E. coli, HO IOCKOJIBKY OHH MOAJAIOTCS OBICTPOMY OOHAPYXEHHIO, TO UTPAIOT BTOPHYHYIO
POJIb KaK HHIUKATOPBI 3P(GEKTUBHOCTH MPOLIECCOB OUUCTKH BOJBI OT (EeKAIbHBIX OaKTEPHId.

O61ue konudopMHbIe OaKTEPUH TaKXKe JIETKO MOJIAI0TCs OOHAPYKEHHIO M KOJIMYECTBEHHOMY OIPE/EICHHUIO, 3Ta TPyIIa - TeTepPOreHHa.
IIpencraButeneit 3T0H Tpynmel MOKHO OOHApY)XHTh KaK B CTOYHOI BOJe, TaK M B OKpYXKAaloIIeH cpere, a Takke B NUTHEBOH Boae ¢
OTHOCHUTEIIPHO BBICOKOIl KOHIIEHTpallMell IMTAaTEeNbHBIX BemecTB. Kpome Toro, k Heil OTHOCATCA BHIBI OaKTepuil, KOTOpbIE MOTYT
pa3MHOXAaTbCAd B MNPUPOAHOH WM BOJOMPOBOAHOH Boxe. IlodToMy [aHHBIM IOKa3aTelnb MOXET HCIOIb30BAThCA KaK HHIUKATOP
3(eKTUBHOCTH CHCTEMBI BOJOCHAOMKEHUS, a TakKe JUIi MUKPOOMOJIOTHYECKOr0 KOHTPONA KayecTBa OYMINEHHON BOJBI, MOJaBaeMOH B
BOJIOTIPOBOJIHYIO CETb.

IIpucyrcTBre CynbOUTPENYIMPYIOMINX KIOCTPUAMN B NUTHEBOH BOJE YKa3blBaeT Ha HEAOCTATOYHYIO 3()(EKTHBHOCTH OYHUCTKU H
obe33apakuBaHusl BOZbBI. JlaHHbIE MHKPOOPTaHU3MBI HE CIIEIyeT MCIOJIb30BaTh KAK MHIMKATOPHI JUIS KOHTPOJISl KadecTBa IMHUTHEBOM BOJBI B
pacnpenenuTeNbHBIX CeTSAX, TaK KaK OHU MOTYT OOHapyKMBAThCSl HAMHOTO MO3/IHEE U ANIBILIE OT MECTa 3arpsi3HEHHMSI.

Konmbarn - KOCBEHHBIU UHAUKATOP BHUPYCHOT'O 3arpsA3HCHHUS BOABI - MOXKET CIYXUTb NOIOJHUTEIIbHBIM KOHTPOJIEM 3(1)(1)CKTI/IBHOCTH
OYUCTKH UK OLCHKHU COCTOSTHUSA I'PYHTOBBIX BOX.

Vnanenue HpOCTefIUJI/IX JIyqmi€ BCE€ro JOCTUracTcsa Ipu HpaBHJ’IBHOﬁ OKCIUTyaTallikd BOJOOYUCTHBIX COOpy}KeHI/II‘/'I Hu  CHUCTEM
pacnpeneacHs BOAbI.

Meroapl MUKPOOHMOJIOIHYECKOrO M Mapa3uTOJIOTHUECKOr0 aHajiu3a YCTaHaBIMBAIOTCS B cooTBeTcTBUM ¢ MYK 4.2.6711-97 "Metons!
CaHMTaPHO-MHUKPOOHOJIOTMYECKOTO aHamu3a muTheBoit Boabl'"; MYK 4.2.668-97 "CanuTapHO-1apa3uToioTHUECKUe uccienoBanus Boasl"; MY
2.1.4.682-97 "Metoandeckue ykazaHus 1o BHeApeHuto U npumenennto CanlluH 2.1.4.559-96".

OJHUM U3 OCHOBHBIX METOJOB 00€33apa’KHBaHUS BOJBI SBIACTCS €€ XJIOPHPOBAHHE C HCIIOIb30BAHHEM XXHIKOTO XJIOPA M PAa3IUYHBIX
XJIOppeareHToB. B HacTodmmee BpeMs MOCTOSHHO HPOBOASATCS PabOTHI IO COBEPLICHCTBOBAHUIO TEXHOJIOTUM XIOPHPOBAHUA U KOHCTPYKIUH
YCTPOWCTB /17151 BBEIEHUS XJIOpa B BOLY.

Ha BOZOOYHCTHBIX CTaHIMSIX B OCHOBHOM IPHMEHSIOTCS paHee BbIMycKaBmmecs xjoparopsl Ttuma JIOHMU-100 m coBpemeHHBIE
xnoparopsl THia AXB-1000 nmpomsBoguTensHOCTRIO 10 Ximopy 1,28 - 12,8 kr/a. Ilpencrasmstor mHTepec npemnaraemble ¢upmamu CIIIA,
OpaHMy U APYTUX CTPpaH BaKyyMHbIE XJIOPATOPBI MPOU3BOAUTEIBHOCTBIO 0 50 Kr/4.

[lepcrieKTUBHBIM CIIOCOOOM XJIOPHPOBAHUS SIBIISICTCS NMPUMEHEHHWE THUIOXJIOPUTA HATPHS, MOJy4aeMOT0 Ha MECTE ITyTEeM 3JIEKTPOJIN3a
pacTBOpOB moBapeHHOW cosn. [yisi o0e33apakuBaHMs BOJBI HA BOAONPOBOIHBIX COOPYKCHHUSIX Majoil MPOMU3BOIUTEILHOCTH OTCYSCTBEHHOM
MIPOMBIIIJICHHOCTBIO BBITYCKAIOTCS SJIEKTPOJIM3HBIE YCTAHOBKH.

Psin 3apyOeXHBIX GUPM MPOU3BOIAT NEKTPOIHU3EPHI, KOTOPbIE MOTYT OBITh HCIONB30BAaHbI HA CTAHIMIX MPOM3BOIUTEIBHOCTHIO 10 300
ThIC. M3/CyT. Pa3iMYHBIMH OTECYCCTBCHHBIMH MPEINPUATUSIMH IPEAIATalOTCd HOBBIE KOHCTPYKLUHMH OOOpPYHOBaHMS MJsl IOJTYy4YCHHS
00e33apaKMBAIOIINX PEAreHTOB.

Brnepeie B Poccun Ha KpymHOW BOJOOYMCTHOHM craHuuu T. KemepoBa BHenpeHa TEXHOJOTHs 00e33apakMBaHHUS C HCIOJIb30BAHUEM
TEXHUYECKOTO TUIOXJIOPUTAa HATpHA. JIMTENbHBIA OMNBIT SKCIUTyaTallud JAaHHOM TEXHOJOTHM IO3BOJMI PELIMTh HEKOTOpbIe HPOOIEMBI,
BO3HHKAIOLIKE IIPU UCIIOIb30BaHUH THIIOXJIOPHTA HATPUS, U 1OKa3al 3P (HEKTUBHOCTD €ro IPUMEHEHHUs, KOTOPOE M03BOJIIET:

- YIIyYIIUTh 3KOJOTMYECKYI0 CUTYALHIO0 HACEIECHHOTO IyHKTa;

- TIOBBICUTH HKOJIOTHUYECKYIO U TUTHEHHYECKYI0 0€30IacHOCTb POU3BOJICTBA;
- CYIIECTBEHHO YMEHBIIUTh KOPPO3UIO 000PYAOBAHUS U TPYOOIPOBOJOB;

- TIOBBICUTH 9KOHOMHYHOCTb IIPOU3BOJICTBA.

Oco0eHHO uenecoo6pa3H0 NPUMCHSATH JIaHHBIA METO]T 06833apa)KHBaHI/I$I B T€X ropojax, riac XuMui4eCKas MHPOMbIIIJICHHOCTb BBIITYCKACT
TUIIOXJIOPUT HATPUA.
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Kaxk YK€ 0OTMEUAJIOCh paHee, OOJIBIIUHCTBO MI’IKpO6I/IOJTOFH‘-ICCKI/IX 3arp${3HeHm7l HEBBICOKOH HJTH yMepCHHOf/'I yCTOfI‘{I/IBOCTI/I K )Ief/'ICTBI/IIO
HCSI/IH(beKTaHTOB MOXET OBITh YACJICHO B ITPOLECCE OYUCTKU BOABI TPAAUIITUOHHBIMU METOJaMHU U €€ O6CSSapa)KPIBaHI/ICM XJIoppearcHTaMu.

OpnHako HOpPMaJIbHBIC YCJIOBHSI XJIOPUPOBaHHUs (CONEpKaHUE OCTATOYHOro xyopa He meHee 0,5 Mr/i1 mpu KoHTakTe B TeueHue 30 MuH)
MOT'YT YMEHbIIHTH coepxanue E. coli u HeKoTopsIx BUpycoB Ooiiee ueM Ha 99%, HO He LMCT M OOLMCT MapasHUTHPYIOIMX npocTeimmx. s
OYHCTKH BOJBI OT MHUKPOOHMOJOTHYECKHUX 3arpsi3HCHHUIT (BUPYC remaTtuTa A WM LUCTHI JIAMONHIA), YCTOHYMBBIX K NCHCTBHIO XJIOPPEAreHTOB,
HE00XOIMMO YBEIMYMBATH BPEMsI KOHTaKTa BOABI ¢ XjopoM ot 0,5 10 3 4 mpu copep:kaHUK 0CTaTOYHOTO XJiopa B Boje 5 - 0,6 mr/.

Ilpy HMCTOJB30BaHUK MOBBIMICHHBIX 03 XJopa isi 00pabOTKH BOMBI CIEAYET MPEIyCMOTPETh ACXJIOPUPOBAHUE BOABI HA BBIXOJAC H3
pe3epByapoB YUCTOM BOABI WM Y OTPeOUTENS (KUISTYEHUEM ), KOTOPBIN 10JDKEH ObITh CBOEBPEMEHHO OIOBEILEH.

XJopupoBaHHEe BOABI, IMPOBOJMMOE B OONBIIMX MacIiTadaxX, IO MHEHHIO psJa YYCHBIX, BBI3BANO IIMPOKOE PACIPOCTpaHEHUE
PE3UCTEHTHBIX K XJIOPY MUKPOOPTaHU3MOB.

Bce ato OIpeacInIO HeOGXO}IHMOCTB NPUMCHEHUA aJIbTEPHATUBHBIX METOAOB IIPpU 06633apa)KI/IBaHI/II/I BOJEBI.

B psipe ciayuaeB mpu 0oOpaboTke MalOMyTHBIX BOJ, UMEIOIIMX CPEIHIOI LBETHOCTb, BO3MOXKHO Hcmoib3oBanue Y ®-uznyuenus. [lpu
9TOM CIIelyeT UMETh B BUAY, 4TO Y D-HU3lIyyeHne He UCKIIIOYaET 3aKIF0UUTEILHOIO 3Tana XJIOPUPOBAaHUSI.

Ipu mepBuuHOM 00€33apaXUBAHUK BOJBI BO3MOXKHA KOMOHMHAIUSA MeTOAOB xylopupoBaHus u Y®D-um3mydenus. [Ipu sTom no3a xiopa
MO>KET OBITh yMeHbIIeHa Ha 15 - 100% mpu ycoBun obecredeHns TeXHOIOTHIeCKOH 3¢ (GEeKTUBHOCTH MOCTIEAYIONIHNX 3Tal0B BOAOIOATOTOBKU
(koarymisiuuu, OTCTaMBaHMs, (GUIBTPOBaHWS W T.OL). Ha 3akmounmTenbHOM dTame o0e33apaxuBaHus BoIbl Y O-m3myueHHe HEOOXOAUMO
OPUMEHATh B COYECTAHHM C APYTUMHU XJOppeareHTaMH A oOecredeHus MPOJOHTHMPOBAHHOTO OAaKTepUIHUIHOrO d(dexra B Ppa3BOAAIIMX
BOJIOIIPOBOJHBIX CETSX.

O6e33apakuBaHUE BOJBI yIBTPa(QUOICTOBEIMHY JIydaMH Ha BOJOIPOBOAHBIX CTAHIUAX SBJIACTCSA BechbMa 3()(EKTHBHBIM U IE€PCIIEKTUBHBIM
B CBSI3U C CO3JaHHEM B IIOCICIHHE TOJbI HOBBIX 3KOHOMHYHBIX YCTaHOBOK Y®-00e33apa’kHBaHUS C YIIYYIICHHBIM Kaue€CTBOM HCTOYHHKOB
U3JIy4eHHs 1 KOHCTPYKLHUH peaKTOpOB.

Ob6e33apakuBaromee neiictsie Y dD-u3mydeHus OCHOBaHO Ha HeoOpaTHMBIX moBpexaeHusx Mmoisekyn JIHK, PHK mukpoopraHmsmos,
HaxXOJIIUXCS B BOJE, Pa3pblBe M HAPyNICHHH XMMHYCCKHX CBS3eH OPTaHMYECKOH MOJEKYJbl, 3a C4eT ()OTOXHMMHYECKOTO BO3ACHCTBHS
Jy4HCTOU SHEPTHU.

HpI/IMeHeHI/Ie METOoa Ytb-mnyqe}mf{ B KaXJO0M cCiiydyac OOJDKHO OBITh 0OOOCHOBAHO C TEXHOJIOTHUECKOH M TEXHHKO-DKOHOMHYECKOU
TOYKH 3PCHHUA.

Hcnosnp30oBanne 030Ha sl 00e33apakUBaHKs BOIBI KMEET PsiJ IPEUMYIIECTB Mepe]] ApYruMu MeTonaMu. Kak CHIbHbBINA OKHCIUTENb OH
OJJHOBPEMEHHO 00e33apakHBacT W 00ECLBEYMBACT BOMY, YIydIlaeT €¢ OpraHOJNENTHYECKHEe MOKa3aTend. MeXaHH3M BO3ICHCTBHS 030HA Ha
MHKPOOPraHH3MBI OOYCJIOBJCH BIHSHHEM HAa OKHUCIHMTEIbHO-BOCCTAHOBUTENIBHYIO CHCTEMY M Ha MpOTOmIasMy Kierok. O30H Kak
00e33apaKUBAKOIIUI peareHT JeicTByeT ObicTpee xyopa B 15 - 20 pa3, u ero OakrepuiuaHbil 3Q(GEKT B MEHbLICH CTENEHU 3aBUCUT OT
TeMnepartypsl 1 pH BoJbI.

O30H OKa3bpiBacT Oolice aKTHBHOE ACiCTBHE Ha BHPYCHI M OPYTHe MHKPOOPTaHH3MBI, YCTOHUYMBBIC MO OTHOIICHHIO K Xiopy. Tak, mpu
YCIIOBUM, YTO KOHLEHTpAIMs OCTATOYHOI'O 030HA mociie 12-MHHYTHOTO KOHTaKTa ¢ BoJoi cocrasiser 0,3 - 0,8 mr/xn, gocturaercs BbICOKas
CTEIeHb MHAKTHBAIIMK SHTEPOBUPYCOB U IIUCT JIAMOJIHHA.

B HEKOTOpBIX Clydasx MOTYT OBITh IPUMEHEHBI JpyTHe cIoco0bl oOe33apaxuBaHUs BoAsl. Hampumep, 3a pyOekoM HaXOOHUT LIMPOKOE
IOpUMEHEHUE JHOKCHU] XJIOpa, 00JTafaromuil BEICOKOH OaxkTepuruaHoil crocoOHOcThI0. OH obecrednBaeT HEOOXOAUMOE IIPOIOHIHPOBAHHOE
OakTepULIUAHOE IEHCTBHE INPH MEHBIIMX /033X [0 CPaBHEHHIO C XJIOPOM U THIOXJIOPUTOM HATpUs. ODTOT peareHT MPOM3BOIAMTCS
HEMOCPEJCTBEHHO Ha BOJOIPOBOAHBIX CTAHIMUAX, OJHAKO OTEUSCTBEHHOE OOOpYJOBaHUE [UISI €ro IIOJMy4eHHs He BBIYCKAeTcs
NpPOMBINIIEHHOCTEI0. KpoMe Toro, amst o0e33apakuBaHust BOJbI HHOT/Ia MOTYT OBITh UCIIOJIb30BaHbI THIOXJIOPUT KaJIbIIMS, IIEPMAHIaHAT KaJlus,
Won m 1p. BO3MOXHO COBMECTHOE HKCIIOJB30BAaHUE PA3IMUYHBIX METOJIOB 00€33apa)kKMBaHHUs BOJBI: XJIOpPUPOBaHHE, O30HUpOBaHue, YD-
U3JIy4YeHue u Jp.

Bompockl ucnonb30BaHUS TeX HIM HHBIX CIIOCOOOB 00€33apakKUBaHMA, KaK IPH HOBOM CTPOMUTENBCTBE, TAK U IPH PEKOHCTPYKIHUU M
MOJIEPHU3ALIUU BOJONPOBOAHBIX COOPYKEHHMH, JOIKHBI PEIIATHCA MO PE3YNIHTATaM TEXHOJIOTMUECKUX H3BICKAHUM M TEXHUKO-9KOHOMHYECKOTO
000CHOBAHU C YYETOM BBINOJIHEHH TpeOoBaHUil 10 6€3011aCHOCTH IPHMEHAEMBIX METOO0B 110 OTHOLICHHIO K JIOJSAM U OKpyXKaromlel cpere, a
TaK)Ke K Ka4eCTBY IIUTHEBOH BOJIBI.

B mponecce BOJOMOATOTOBKY, IpH 00e€33apaKMBaHUM XJIOppeareHTaMH BOJBI, COAEpXKalell opraHMYecKUe 3arps3HEHHs, 00pa3yroTCs
BBICOKOTOKCUYHBIE OIIACHBIE JUI1 3J0pOBbs Xjopopranudeckue coenuHeHus (XOC), Takue Kak XiopohopM, IUXIOPOPOMMETaH,
IOpoMXIIopMeTaH, OpoMO(GOPM, YETHIPEXXJIOPUCTBIN YITIEPO, AUXIOPITAH, TPUXIOPITUIICH, XIOPPEHOIBI U JIP.

B CanlluH 2.1.4.559-96 npenycMOTpeHO OrpaHHYCHHE COIEPKAHUS HEKOTOPHIX JIETyYHX XJIOPOPTraHHYECKUX COCAUHEHHUi, Hamboiee
YaCTO BCTPEYAIOIUXCS B IIUTHEBOM BOJE.

Vwmenbienne konnentparmun XOC B IHTHEBOH BOAE BO3MOXHO 3a CYET MPENOTBPAIIEHHS HMX OOpa3oBaHMSA WIM yHaleHUs Ha
3aKJIIOYUTEIBHOM dTare 00padoTku Boabl. OnHako Hanbonee addexruBHbI MeTon yaaneHus XOC - copOuus Ha GHIBTPaX ¢ aKTUBHBIM yTIIIeM
- SIBIIIETCSI JOCTAaTOYHO JOPOTOCTOSIIHNM, a COPOLMOHHAS EMKOCTh aKTHBHBIX yIei 1o oTHomeHuio kK XOC HeOombIIas, U BpeMs 3alIUTHOTO
JIEMCTBUS COCTABIISIET BCETO 3 - 6 Mec.

IloaToMy menecoobpasHO B TEPBYI OuYepedb HCIOIb30BaTh METOIBI, mpernoTBpainatone odpazoBanne XOC. Ilpu 3TOM MOXHO
BBIICJIUTH HECKOJIBKO CIICAYIONIMX OCHOBHBIX HAIPABICHHUIMA:
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- U3MEHEHHEe pPeKUMa 00e33apaKMBaHHs BOJbI XJIOPOM M TMIIOXJIOPUTOM HATPHS;
- 3aMeHa XJIOpa JPYTUMH OKHUCIHUTEISIMY, He oOpasyromuMu XOC (IMOKCHAOM XJIOpa, XJIOpaMHHAMH, 030HOM H Jp.);

- IPUMEHEHUE MEeToJa YNbTPadHOIETOBOrO 00€33apaKUBAHUs B COUYETAHUM C XJOPUPOBAHUEM WM 0€3 HEro Ha CTaAMu MEPBUYHOTO
o0e33apaXKMBaHMsI.

B macrosmee Bpems Ha AeiiCTBYIOHMIMX BOJOOYHMCTHBIX CTAaHIMAX B Poccum mpenBapuTenpHOE XJIOPHPOBAHME YACTO OCYIIECTBIIAETCA
BBICOKHMH JI03aMHU XJIOpA U MPOBOAMUTCS HE TOJBKO I 00e33apaKMBaHMsl BOJBI, HO M B LENSIX OOpHOBI C MIIAHKTOHOM, CHU)KEHHUS LIBETHOCTH
BOJIbl, MHTEHCU(HKALMH MTPOLIECCOB KOATYIISILIUHU, OJ/IePKaHUsI HEOOXOIUMOr0 CAHUTAPHOTO COCTOSHUSL BOJOOYUCTHBIX COOPYKEHHH H T.II.

Jlna yMeHbIeHus KOHIeHTpanun obpasyromuxcs XOC B mporecce BOJOIOIIOTOBKH HEOOXOANMO H3MEHUTh PEXUM HPEIBAPUTEIHLHOTO
XJIOPUPOBAHHS BOJBI, IIPH 3TOM 1032 XJIOPA HE JOJDKHA MPEBBIIATh 1,5 - 2 Mr/I.

HpI/I BBICOKOM XJIOpIOIJIOmaeMOCTH BOJbI HeO6X0,I[HMO IIPpOBOAUTH ,I[p06HOC XJIOpUPOBAHUE, B 3TOM Cily4da€ pacye€THas [103a XJiopa
BBOJUTCS HE Cpasy, a HEOOJIBITUMH nopuusaMu (‘-IaCTI/I‘{HO nepea COOpyKECHUAMU 1-i CTYIIEHU OYUCTKH BOABI, YACTUYHO MEPE QJHHBTpaMH).

B mensix cokpanieHusi BpeMeHH KOHTaKTa HEOUYHIIEHHOW BOJBI C XJIOPOM MpPEABAPUTENbHOE 00e33apaKMBaHUE BOMBI CICAYET MPOBOAUTH
HEMOCPEICTBCHHO Ha OYHUCTHBIX COOPYKCHHUsX. V3MEHEHHEe peXHMa XJIOPUPOBAHUS BOIbI IMO3BOJSIET YMCHBIIMTH KOHLEHTPALIHIO
obpasytronuxcs XOC Ha 15 - 30%.

Ilpu BBICOKHMX KOHIIEHTpAlUSAX OPraHHYECKUX 3arpsA3HEHHH IeIecO00pa3sHO MONHOCTHIO HCKIIOUHTH IEPBHUYHYI0 00pabOTKy BOIBI
XJIOpOM, 3aMEHHMB €€ MNEePHOAUYECKHM XJIOPHPOBAHHEM BOJBI (C LENbI0 CaHUTApHOM 00paboTku coopyxenuit). Ilpm sToM B mpouecce
KOaryJIUpOBaHUsA, OTCTaMBaHMA M (HUIBTPOBAHUS U3 BOIBI OOBIUHO yramsercs okoino 50% pacTBOPEHHBIX OPraHHYECKHX 3arpsA3HEHUM,
COOTBETCTBEHHO HA CTOJBKO JKE YMEHBIIAETCS KOJIMIECTBO 00pasyOIHXCs PH nocieayomeM xnopuposannn XOC.

B Tex cmyuasx, KOTa OTKa3aTbCS OT HPEABAPUTENHHOTO XJIOPHPOBAHHS BOJBI HENb3s (MCTOYHHK BOJOCHAOXKEHUS XapaKTEpH3yeTCs
BBICOKHM COZICp)KaHHEM OaKTepHAIbHBIX 3arpsA3HCHUM, WIM XJIOP HCHOIb3yeTcs KaK OKUCIMTENb AT yOAIeHUS OPraHUYECKHX 3arpsS3HCHUH
AHTPOIIOT€HHOTO IPOHCXOXKICHHUS), XJIOp HEOOXOIUMO 3aMEHUTD APYTHMH OKHCIUTEIISIMH.

[IpuMeHeHHe 030HA Ha CTaJuU IMPEIBAPHUTEIBEHOH 00pabOTKM BOIBI BMECTO XJIOPAa MJIM COBMECTHO ¢ HHM mo3BouisieT Ha 70 - 80%
YMEHBIINTH KOHIeHTpanuio oopasyromuxcs XOC. IIpn coBMECTHOM HCIIONB30BaHUU 030HA M XJIOpa 030HHPOBAHHE JOJDKHO IPEIIECTBOBAThH
xnopupoBanuo. O30H MoJABEPraeT ACCTPYKIUH OPraHMYECKHE 3arpA3HEHUs], YMEHbIIAET UX CIIOCOOHOCTH K B3aMMOACHCTBUIO C XJIOPOM U T€M
caMbIM IpefoTBpaimaeT oopazosanue XOC.

Kpome Toro, mis oGe33apaxuBaHMsi BOJBI MOXHO HCIIOJIb30BATh CBSI3aHHBIH XJIOP B BHIE XJOPAaMHMHOB, KOTOpblEé MEHEE aKTHBHO
BCTYNAIOT BO B3aMMOJCHCTBHE C OPraHMYECKHMH BEIIECTBaMH, OTBETCTBEHHBIMH 3a oOpaszoBanme XOC. XiopaMHHEI 00pa3yloTcs NpU
XJIODUPOBAHHMU BOJbI, COJIEprKalllel aMMOHUIHBIN a30T. B ciryuae oTCyTCTBHSI aMMOHUITHOTO a30Ta B MCXOJHOM BO/Ie HEOOXOAUMO MPOBOAUTD
ee IpeABapHUTEIbHYI0 aMMOHU3ALHI0. MaKkcHMalbHBIH 3 (EeKT JOCTUTaeTCs IIPH ONIPEAEICHHOM COOTHOLUIEHHH aMMHUaKa | XJIOpa IIpU yCJIOBHUH,
9TO BECh XJIOp HAXOAUTCA B BOAE B BHJE XJIOPAaMUHOB, a CBOOOJHBIN XJIOpP OTCYTICTBYET. B MIeambHBIX yCIIOBHAX COOTHOIICHHE aMMHAKa I
XJIOpa JOJKHO cOCTaBIATh 1:4. [l mpUpOAHBIX BOJA [AHHOE COOTHOIIEHHME 3aBMCHT OT KayecTBa HCXOJHOHM BOIBI M YCTaHABIUBAETCS
9KCIEPUMEHTAIBHO B Ka)KJ0OM KOHKPETHOM CIIydae.

O6CSSapa)KHBaHI/IC BOJAbI CBSA3aHHBIM XJIOPDOM MHOIO JIET TIIPUMEHACTCA Ha psAaae BOJOIPOBOAOB, obecrieunBast Tpe6y€MLIe
6aKTepI/IOHOFH‘ICCKHC 1 OPraHOJICTITUYCCKHUC ITIOKA3aTC/IN KaueCTBa MMUTHEBOI BOJIBI.

AMMOHH3AIIHIO C IENTbI0 CHIKEHHUS KOHLCHTpaluu XOC B mUTHEBOH BOAE MOYKHO MPOBOJAWTH Ha PAa3JIMYHBIX dTalax O6pa60TKI/I BOJbI, B
3aBUCUMOCTH OT Ka4e€CTBA MUCXOJIHOM BOJIbI, TEXHOJIOTUH BOJIOMIOATOTOBKHU U HEOOXOIUMOMN CTETICHU YMEHBULICHUSA KOHLUCHTPaLuU XOC.

B psize ciaydaeB BO3MOXKHO HCroib3oBaHue Y®-001ydeHnss HA CTaAuM MPEABAPUTEIBHOrO 00e33apaKMBAaHMS BOABI 33 CUET MOJHOTO
HCKIIIOYEHUs. XJIOpHpOBaHus. IIpuMeHeHHe NAHHOTO MeToAa olecrednBaeT HeoOXoAMMoOe 00e33apakMBaHME M HCKIIOYAeT BO3MOMKHOCTH
oOpa3oBaHMsl MOOOYHBIX NPOAYKTOB okucieHus. [Ipu sTom koHuentpamus XOC, oOpa3yronmxcsi Mpu MOCIEAYIONIEM XJIOPHUPOBAHUU BOJbI,
yMeHbIIaeTcss MUHUMYM Ha 50%.

3.7. Ctadnam3anuoHHAs M MPOTHBOKOPPO3HOHHAs 00padoTKa BOABI

Beicokass KOPPO3HOHHAsE aKTHBHOCTh BOJABI MOXKET OBITh OOYCIIOBJIEHA €€ MCXOAHBIM (PHU3UKO-XHMHYECKUM COCTABOM JIHOO SBISTBHCS
CJIEZICTBHEM €€ 00pabOTKH KoarysitHTaMu (IIPexk/ie BCEro Cyib(haToM aTFOMUHHS).

Beicokasi KOPPO3HOHHAsI aKTUBHOCTD BOJBI OOYCIIOBIMBACT WHTCHCHBHYIO BHYTPEHHIOI KOPPO3HIO TPyO, MPUBOMSLIYIO K YXY/IILICHUIO
KauecTBa BOJbI M3-3a MPEBBILICHAS HOPMUPOBAHHOTO COACPIKAHMS JKelle3a U 3HAUMTEIbHOMY YMCHBUICHHIO MPOIYCKHOH CIOcOGHOCTH TPYO.
TlocnenHee NPUBOIUT K 3HAYUTEIBHOMY YBEJIMYCHHUIO 3aTPaT HA TPAHCIOPTHPOBAHHE BOJABI M, COOTBETCTBEHHO, K POCTY €€ ceOECTOMMOCTH
(3aTpaThl Ha BJIEKTPOIHEPIHIO B ceOECTOMMOCTH BOIbI cocTaBisitoT 40 - 70%).

Jln cHIKeHNs HHTCHCUBHOCTH BHYTPEHHEH KOPPO3UH BOAOIPOBOJHEIX TPYO PEKOMEHIyeTcs IPOBOAUTH Ha BOAOIPOBOIHBIX CTaHIMAX
CTa0MIN3AIMOHHYIO WIN HPOTHBOKOPPO3UOHHYIO 00pabOTKy BOJBI.

OTH MEpOUPHATHS JAIOT HAHOONBIIHI 3(BQEKT, eclM MPOBOAATCS UL HOBBIX CHCTEM WIM IPH HAIWYUH HeOoubmoro (He Gomee 1 mMm)
KOJIMYEeCTBA OTJIOXKCHUH Ha BHYTpPEHHEH MOBEpXHOCTH TpyO. [1py HaMYUN OTIIOKEHUH TONIMMHOM Gosiee 1 MM crefyeT nepes HadaaoM paboTh
HPOBECTH TUAPOMEXAHUYECCKYIO IPOYUCTKY TPyOOIPOBOIOB MPAKTHYECKH IO IOJHOTO HX yhaleHus. [Ipy HekauecTBEHHOI O4nCTKe TPeOyIoTCs
Golee BBICOKUE O3Bl PEAreHTOB U CTEIIEHb 3aI[UTHl OKA3bIBACTCS HIDKE.

CrabunuszannonHas o0padorka Boabl mpoBoautcs coriaacHo CHull 2.04.02-84 "BonocHabxenue. HapyxHbie cetu u coopyxenus". s
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3aIIUTHl METAIUTHYECKHUX TPYO OT KOPPO3UH CTAOMIH3AHOHHYI0 00paboTKy BOIBI CICAYET MPEIyCMATPUBATh MIPH WHICKCE HACHILICHHUS MECHEE
munyc 0,3 B TeueHue Ooinee 3 Mmec B roxy. Ilpu ompeneneHur HEOOXOJUMOCTH CTAOMIIM3AIIMOHHON OOpaOOTKM BOJBI CIENYeT ONpENeNHTh
MHJEKC ee HACBIIEHHs IO0Cie IMpPEAIIECTBYIOMmEeH 00paboTku (KoarynupoBaHus, ymsrdeHus u T.n.). CraOunnzaunonHass o0paboTka BOABL
3¢ dexTHBHA I 3aIIUTHI OT BHYTPEHHEW KOPPO3UH MPH CYMMApPHOW KOHLIEHTPALMH XJIOPUIOB U Cyib(aroB He Oonee 100 mr/i.

IIpu oTpHUATENTPHOM HHICKCE HACHILICHUS BOABI KapOOHATOM KajbLUS Ul MOJYYEHHs CTa0WIBHOW BOMBI CIEAyeT MpenyCMaTpuUBaTh
00paboTKy BOJbI ETOYHBIMH PeareHTaMu (U3BECThIO, COMON MM STHUMH peareHTaMHu COBMECTHO).

JUtsi TOBBIIICHHUS CTENICHH PAaBHOMEPHOCTH pacIpeieleHnss 3allUTHOM KapOOHATHOM IUICHKH II0 JUIMHE TPyOOIPOBOZOB CIIEAyeT
HpeycMaTpPUBATh BO3MOKHOCTb OTHOBPEMEHHO C BBEJICHHEM IIEIOYHBIX PEareHTOB J03UPOBaHus rekcameradocdara HaTpHs B KOHLEHTPALUN
nopsiika 1 mMr/i.

Ipu popMupoBaHNHM 3aIMUTHONH KapOOHATHOM IJICHKU B TPYyOOIPOBOAAX CHCTEM XO3SHCTBEHHO-TUTHEBOIO BOAOCHAOXKEHHUs 3HaYeHHne pH
00paboTaHHON MICJIOYHBIMU PearceHTaMu BOJbI HE JOJDKHO NMPEeBbINIaTh BennduHbl 9,0, nonmycrumoii CanllnHowm.

ITpu crabunu3anoHHON 06paboTKe BOBI CIEAYET IPeayCMaTpPIHBaTh BO3MOXKHOCTh BBEJICHHS PEareHTOB B CMECUTEIIb, epel GuiabTpamMu
U B GUIbTPOBaHHYIO Boy. IIpu BBEIEHUM ILENOYHBIX peareHToB nepen GuiIbTpaMu U B (GUIBTPOBAHHYIO BOLY IOJDKHA OBITH obecredeHa
BBICOKAsl CTEIEHb OYMCTKHM JTHUX PEareHTOB, a TAkKe M MX PAacTBOPOB. BBeleHME IIENOYHBIX PEAarcHTOB IHepe] CMECHTENSIMH U (QUIbTpaMu
JIOTTyCKaeTCsl IPOBOJMTB B TeX CIIydasiX, KOTa 9TO He yXYAIIUT Ka4eCTBO BOJBI.

Ha nepBoHayanbsHOM 3Tame cTaOMIM3alHOHHOH 00pabOTKM BOABI HAJUISKHT IPEAyCMATpUBATh OBOHHOE YBEIMYEHHE 03 PEareHTOB IO
CPaBHEHHUIO C TEMH, KOTOpbIe HEOOXOMMMBI Ul MONYYeHHs] CTaOWIbHOM BoAbl. B manmbHeiiimem renecooOpa3Ho MOAAepXKUBaTh HeOOIbIIOe
HpechIIeHre Boabl kKapOoHaTOM Kanblus (Hopsiaka 15%).

Jnd CHYDKEHHS HHTCHCHBHOCTH BHYTPEHHEH Koppo3um Haubonee 3G QeKkTHBHO IpuMeHeHHE (HOC(ATHBIX HHTHOMTOPOB KOPPO3HHU -
rekcamerdocdara u, TpunoarndpocdaTa HATPUS B IOCTOSHHON KOHIEHTpanuu 10 3,5 mr/i1. O6paboTky Boabl (ocdaTaMu ciexyeT IPOBOJUTh
HOCTOSHHO.

[Ipy OTCYTCTBMM Ha BHYTPCHHEN MOBEPXHOCTH TPyO 3HAYMTENBHBIX KOPPO3HOHHBIX OTIOKEHHM Ha Hell (OpMHUpYeTCs 3allnTHas
(docdarnas ienka B Tedenue 4 - 6 mMec. B HauanbHBIN TIeprHox GpopMupoBaHUsS GochaTHON IUIEHKH TOMYCTAMO IPEBBIICHAE KOHIICHTPAIIMH
(docdaroB, HeOOX0UMON ISl TIOCTOSIHHON 00paboTku, Ha 60 - 80%. Ilpum 3TOM ciieyeT OTMETHTh, YTO B ATOT IMEPUOJ KOHIICHTPALHS
(docdaToB OBICTPO CHMKACTCS, PACXOMysICh Ha (OPMHUPOBAHWE IUICHKH Ha ONMKAWIIMX K MecTy OOpabOTKH ydacTKax TPyOOIpOBOIHOMN
CHCTEMBI, M K TOTPEOUTEIIO TIOCTYMAeT BOJIa, coiepaias Gpocarsl B JOMYCTHMBIX KOIHMIECTBAX.

HOHyCKaeTCZ B OTOT II€pUOA IIpU BBOAE B OKCIUTyaTallUlO YYAaCTKOB HOBBIX pr60HpOB0,Z[OB €ro 3all0JIHEHHUE pacTBOPOM

rekcameradocdara wmm Tpunomudocdara HaTpuUs B KoHIeEHTpanusax mopsakxa 200 - 300 mr/m (B mepecuere Ha ' "Ha3 -4cyr)c

MOCJIEYIOMIUM COPOCOM 3TOrO pPacTBOpa M IPOMBIBKOM TpyOOIpPOBOIOB BOMOM, conmepikaiueil (ocdarel B KOIUYECTBE, HEOOXOAUMOM ISt
MOCTOSIHHOM 00paboTKy.

KauecTBo 3amuTHO# (ochaTHOMN MICHKH 3HAYUTEIBHO YITyUIIaeTCs TP OJHOBPEMEHHOM JJO3UPOBAHHH PACTBOPA COJIM I[MHKA.
TIpu 3TOM ynaercs obecriednTs 00pa30BaHUE MJICHKH HA YAAICHHBIX Y4aCTKaX TPYOOIPOBOIOB.

OmpeneneHue TpeOyeMbIX 03 PEareHTOB M KOHTPONb 32 KOPPO3MOHHOH aKTHBHOCTBIO BOABI B IIpoLecce CTaOMIM3allMOHHOW H
HIPOTHBOKOPPO3HOHHOI 00paboTKU BOABL LiesiecooOpa3sHO IpoBoauTh Ha ycrpoiictBe OKA, paspaboramHom AKX mm. K./, ITam¢unosa, B
co0TBeTCTBUH C "MHCTpyKuMel 0 onpeAenIeHnIo KOPPO3NOHHOI akTuBHOCTH BoAs!", yTBepskaeHHONH MIKKX PCOCP B 1979 r.

ITockoneky Gocdop sBusieTcs OHOTCHHBIM 3JIEMEHTOM M CIOCOOCTBYET HMHTCHCH()UKALUM MHKPOOHOIIOTHYECKOW KOPPO3HH,
MPOTHBOKOPPO3HOHHYIO 00paboTKy BoAbI hocharamu CleayeT MPOBOJUTE IIPH YCIOBUH €€ 0053aTEIbHOIO XJIOPHPOBAHUSI.

Jli1s HeKOTOpBIX BOA (B 4aCTHOCTH, COJIEPIKAIIUX CYJIb(paT-uOHbI B KOHIEHTpauuu He 6omnee 100 mr/m) BecbMa 3¢ (eKTHBHA CHIIMKATHAS
00paboTKa ¢ HCIOIb30BAHMEM CTEKJIA )KUIKOTO HATPUEBOTO.

Bo3M0KHO Takxke MPUMEHEHHE HHTHOUPYIOIUX KOMIO3UIIUH, coaepxKaiux GocdaTsl U CUINKATHL.

I[J'IS[ H30€KaAHUST CYHICCTBEHHOI'O IOBBIIICHUS KOppOSI/IOHHOﬁ AKTUBHOCTU BOJIbI uenecooGpa3H0 BMECTO CCPHOKHUCIIOTO aJIFOMUHUS
HCIIOJIB30BAaTh OKCUXJIOPUA AJIIOMUHUSA WU TUAPOAIIOMUHAT HATPUSL.

4. MEPOITPUSITUA IO PEKOHCTPYKIIAA BOAOOUYMCTHBIX CTAHIIAA MTPA UCITOJIb30BAHUY TOBEPXHOCTHBIX
BOJOUCTOYHHUKOB

PaccmotpenHsle BbIIIe (B paszene 3) MepONpUATHS IPUBOAAT K YIIYUIICHHIO IPOLECCOB KOATYIAIUH U XJIOMbeOOPAa30BaHUS, OCAKACHUL
U (GUIBTPOBAHMSA, MOBBIIICHUIO Ka4eCTBA OYMICHHOW BOJBI IO TAKMM OCHOBHBIM IIOKA3aTeNsAM, KaK MYTHOCTb, IIBETHOCTb, OKUCISIEMOCTb,
OCTATOUYHBIN aTIOMHHHUN U OaKTEPHOIOTHUECKHE IT0KA3aTelH, a TAKKe YaCTHYHO 00ECIeUnBaloT yIaleHue OpraHU4eCKUX 3arPA3HEHUM.

DT MEPOIPUITHSA MOT'YT OBITH BEITIOJIHEHEI B YCJI0BUAX HCﬁCTByIOH.IHX BOJJOOYHUCTHBIX CTaHLII/Iﬁ U, KakK IIpaBuJIO, HE Tpe6yIOT
3HAYUTCIIbHBIX KallUTAJIbHBIX 3aTparT, CCpLC3HOﬁ PEKOHCTPYKIHH U HOBOI'O CTPOUTECJILCTBA HA BOZ[OO‘IHCTHOﬁ CTaHIIUH.

BwMmecre ¢ Tem B psAnae ciiydacB, IIpU HAJIMYUU B BOJAOMCTOYHUKE aHTPOIIOICHHBIX SanFBHeHI/Iﬁ, CYHIECCTBYIOIUE TPAAUIITMOHHBIC CXEMbI
OYHCTKHU MaJ'[03(1)(1)CKTI/IBHBI, OHU HE 00ECTICUNBAIOT H606X0)1HM0171 CTCIICHU OYUCTKH BOABI B COOTBETCTBUU C Tpe60BaHH${MI/I CanlluHa.

Ha ocHoBanuuM MHOroneTHux uccnenoBanuid, BeimonHenHsix HUW KBOB, 'HI[ P® HWUW BOJAI'EO u apyrumu opraHu3aunusiMu,
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pa3paboTaHbl M HAaXOJAT Bce Ooiee MHUPOKOE MPUMEHEHHE CHElHAalbHbIE METOAbl OYHCTKM, B TOM YHCIIE O30HHPOBAHHE U COPOLUOHHAS
OYMCTKA HA aKTHBHBIX YITIAX.

Kpome Toro, HepeImeHHbIM BOIIPOCOM Ha OONBIIMHCTBE BOJOIPOBOIOB SBISETCS 00paboTKa U yTHIM3AIUS 0CaJKOB. Pemenue 3Tux AByx
npobieM TpeOyeT NpUOOPETEHHS COOTBETCTBYIOIIETO OOOPYJOBAaHHS, CTPOUTENBCTBA JUIL HETO 3[aHUH, 3HAYUTEIBHBIX (DHHAHCOBBIX
BIIOXKECHHUH, 3aTpaT EKTPOIHEPTHU H TIP.

TexHOJIOTUYEeCKHE aCIIeKThI IT0 dTUM HamnpaBJICHUSM H3JIOKCHBI B IaHHOM pa3Jicjie "MGTOI[I/IL[CCKI/IX peKOMCHlIa[U/II\/‘I".

4.1. OyucTKa BOAbI OT AHTPONOTIeHHBIX 3arpsA3HeHH it

OHHOﬁ W3 Hanbosee 3(1)(1)CKTI/IBHBIX TEXHOJIOT U yAaJieHuss U3 NPUPOAHBIX BOJ aHTPOIIOTE€HHBIX SanﬂSHeHI/Iﬁ SABJIIETCSA O30HUPOBAHUE C
HOCJ'ICI[y}OH.ICfI cop6uneﬁ Ha aKTUBHBIX YTJISAX. 9rtoT METO/ IIHUPOKO NMPUMEHSCTCS Ha BOAOIIPOBOAAX 3a py6€)KOM 1 HAYUMHACT UCIIOJIb30BAaThCA
Ha paac BOJOOYUCTHBIX CTaHHHﬁ B Halen CTpaHe.

IIpencraBnstoT nHTEpEC HOBBIE MeTO kI, pa3paborannsie ['HL] PO HUU BOJAT'EO:
- TEXHOJIOTHSI C UCIIOJIb30BAaHUEM PUPOJHOTO OHOIIEHO3a U COOPYKEHHI C HOCUTEIISIMH IIPUKPETIIIEHHOH MUKPO(IOPHI;

- TEXHOJIOTHs, OCHOBAaHHAs Ha OMOCOPOLMH C HCIOIBb30BAHHEM IKCKIMHM BO3JYXa, HCEBIOOXKIKECHHOIO M CTALHOHAPHOTO CIIOS
aKTHBHOTO YTJIsl, IPUMEHseMas B Gnocopbepax.

HaHHbIe TEXHOJOI'HYE€CKHUE METOABI OYUCTKHU BOABI OT aHTPOIIOI'CHHBIX 38.Fp${3HCHPII>i IPpOXOAAT B HACTOALIECEC BPEM MMPOU3BOACTBCHHBIC
HCHBITAaHUA, IO OKOHYaHUHU KOTOPBIX MOXKHO 6yz1eT CyaUuThb 00 HMX TEXHOJIOTHYECKOM 3(1)(1)6KTI/IBHOCTI/I U BO3MOXHOCTH NPUMCHEHHSA B
TEXHOJIOI'MU OYHUCTKH IIPUPOIAHBIX BOL.

B cBs13u ¢ 9THM B anbHelieM 0oJee AeTanbHO OCBEIAETCs TEXHOJIOTHSI 030HUPOBAHUS M COPOIMU.

4.1.1. O30HupoOBaHue BOABI

O30H DpUMEHseTCA Ul OUHCTKU BOJBI OT 3arPA3HEHHI IPUPOJHOTO U AHTPOIIOTCHHOTO IIPOUCXOXKACHUS:

- JUISL CHIDKCHHS COJICPKAHMS TYMHHOBBIX BEIIIECTB, 00YCIIOBIMBAIOIINX [[BETHOCTh BOJIBI;

- JUIs y/laJIeHUs 3a11ax0B U IIPHBKYCOB;

- UL y#aleH:us CIeln(pUIecKuX OpraHuIeCKUX 3arpA3HEeHuH - GeHoII0B, HedTenpoayKTOB, IECTUNUA0B, AMUHOB M MHOTUX JIPYTHUX;
- JUIsl y/laJIeHUs] HEOPraHWMYECKHX COEJUHEHUIl: xKele3a, MapraHia, cepoBoJ0poa;

- U1 06e33apaskMBaHUs BOJIBL.

B 3aBHCMMOCTH OT KayeCTBEHHOTO M KOJHMYECTBEHHOTO COCTaBa 3an513HeHI/II>‘I BOJOMCTOYHUKA BO3MOXHBI PA3JIMYHBIE BapUAHTHI
TNPUMEHEHHUA 030HA B TEXHOJIOTUU BOAOIIOATOTOBKH.

Ha puc. 9 npexncraBieHa TpaguIMOHHAS CXEMa OYHCTKH BOABI C OTCTOMHUKAMHU M (MIBTPaMH C HCIOJIB30BaHHEM O30HA U aKTHBHBIX
yrueil.

Puc. 9. [IpuMeHeHHe 030HA U AKTHBHBIX yIJleil HA CTAHIMSAX € ABYXCTYNEHHOMH cXeMoii 04MCTKH BoAbI: 1 - mogaya peyHoi BoabI; 2 -
NepBUYHOE 030HHPOBaHUE; 3 - MEPBHYHOE XJIOPHPOBaHHe (IPU HEOOX0AUMOCTH); 4 - BBO/I KOAryJISIHTA; 5 - cMecuTe b} 6 - 0TCTOHHHUK
(MJIM OCBETJIUTEJb €O B3BELICHHBIM 0CaIKOM); 7 - BTOPHYHOE 030HHPOBaHHe; 8 - necuanblii puabTp; 9 - yroabuslii puastp; 10 -
TpeTHYHOe 030HHpoBaHue; 11 - BTopnyHoe xJopupoBanue; 12 - peseppyap uncroii Boabl; 13 - nogaya nuThLeBoi BOAbI NOTPEOUTEII0
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Bo3moxHBI cnenyromye BapHaHThl BBEICHNUS 030Ha.

OI[HOCTyHeHHOC O30HMPOBAHUEC: UCIIOJIB30BAHHUC O30HA Ha CTaAUU MPECABAPUTCIIBHOTO OKHUCIICHUA BOAbI UJIU ITOCIIC KO&I‘yIIS[IIPIOHHOﬁ €c
OYUCTKH IIEpe NeCHaHbIMU UJIN YT'OJIbHBIMU q)I/IJ'II)TpaMI/I.

TlepBuuHOE 030HHUpPOBaHHE (IPETO30HUPOBAHUE) IIPOBOJUTCSA B LENAX OKHUCICHUS JIETKOOKHUCISIEMBIX OPIraHHYECKUX U HEOPraHHYECKHUX
3arpsi3HEHUH, yJIydIIeHHs Mpolecca KOaryJupoBaHMs, a TaKkkKe Ul YaCTHYHOTO 00e33apakMBaHUS BOJbL. B 3TOM cilyyae MCXo[Has Boja
oOpabatbIBaeTcst HEOOIBIIMMHU J03aMHU 030Ha.

JIByXCTyIEHHOE 030HHPOBAHUE: MIPEIBAPUTEIHHOE 030HUPOBAHHE U O30HUPOBAHUE MOCTE KOArYJILUOHHOH 00pabOTKH BOABL.

BTOpI/I‘IHOC O30HHUPOBAHUE BOJBI ITO3BOJIACT OCYLICCTBIISATH L[aaneﬁLuee, Oosee I‘IIy60KO€ OKHCJICHHUE OCTaBIIUXCA SarpﬂSHeHHﬁ. Ono
IIOBBINIACT 3(1)CI)GKTI/IBHOCTI> COp6HI/IOHHOﬁ OYUCTKU U MIPOIJIEBAET CPOK CJ'Iy)K6LI AKTUBHOTO YTIJIA 10 pCaKTUBAlUU, B JAaHHOM CiIy4a€ O30H
BBOOUTCA MEPEN NIECHAHBIMU WU YTOJIbHBIMH q)HIII)TpaMI/I.

TpCXCTyHeHHOC O30HUPOBaHUEC: MPEABAPUTECIIBHOC O30HUPOBAHUE TIOCIJIC Koarynﬂunom—loﬁ O6p360TKI/I U O30HHUPOBAHUEC TIOCIIC MOJTHOM
OYUCTKH BOJIBI.

3aKIIOYUTEIbHOE O30HMPOBAaHUE OYHIICHHOW BOJblI (IMIOCTO30HMPOBaHHE) OOECIEYMBAET MOJHOE 00e33apakMBaHUE W YIIydllaeT
OPraHOJNENTHYECKHE MOKA3ATEH BOIBL.

Cnocob 1 MecTo BBEICHUSI 030HA B 00padaThIBaeMyI0 BOAY OHPEEIIeTCsI KOHKPETHO LI KaKA0ro ciydas. Ho opHeHTHPOBOYHO MOXKHO
CUHTATh, YTO JIO0OH U3 yKa3aHHBIX BBINIC BAPUAHTOB (WIM COUETAHHE HX) LEIeCOOOPa3’HO HCIONB30BaTh IPH NPOSKTHPOBAHHU M HOBOM
CTpPOUTENbCTBE CTaHIMI. Ha cyIiecTBYIOIMX COOPYKEHHAX PEalbHBIM SBIACTCS BBEICHUE O30HA B HCXOAHYIO BOAY, YTO JOJDKHO OBITH
HOATBEPKIEHO TeXHOJIOTHUECKOH 11eJIeCO00Pa3HOCThIO METOA.

O3oHupoBaHue sBIsAETCS 3()(EKTUBHBIM METOJAOM OUYMCTKM BOJABI B YKa3aHHBIX ciiydasx. OJHaKo TpU BBIOOPE CXEM H PEKHMOB
030HHPOBaHHS BOJbI MHOT/A JIOMYCKAIOT HEBEPHBIC pPEICHHs, 00YCIOBICHHbIE OUIMOOYHBIMH IPEICTABICHUSIMU, OCHOBHBIMU M3 KOTOPBIX
SIBIISIFOTCSI CIIEAYFOIIHE.

PexxuMebl 06p360TKI/I BOJIbI O30HOM U CX€Ma O30HUPOBaHUS BBI6HpaIOTC$[ 0OBIYHO HAa OCHOBAHHH JaHHBIX (lJI/ISI/IKO-XI/IMI/I'-ICCKOFO aHalin3a
HpHpOI[HOﬁ BOJIEBI. Bwmecre ¢ Tem HU3BECTHO, YTO Ka4e€CTBO BOAbI B BOJOUCTOYHHUKE IIPU €€ ABHKCHUU ITPETEPIICBACT 3HAYUTEIIbHbIC U3MCHCHNS,
TMIO3TOMY JUIS KaXIAO0TO0 Ciiyvast yCJIOBUS KaKk pCaFCHTHOﬁ 06p3.60TKI/I, TaK 1 O30HUPOBaHUSL 6y[[yT Ppa3IMYHBIMHU.

3aqaCTy}0 IIPOU3BOJIBHO, 0e3 BCAKHMX OOOCHOBAaHHH NpUHUMAKOT 103y O030Ha, IO KOTOpOﬁ PpacCUMTBHIBAIOT HNPOU3BOAUTCIBHOCTDH
030HAaTOPHOI'O 060py11013a1—mﬂ U pasMCIIar0T 3aKa3 Ha U3TOTOBJICHUE Ha 3aBOJIC. B stom ClIydac TCXHOJIOIMYCCKasi CXeMa IMPUMCEHEHUS O30Ha
OCTacTCA HerOpa6OTaHHOﬁ. Bo3moxHbie HEAOCTATKU 3TOTO IMOJAXOJa 6y)1yT BBISABJICHBI TOJIBKO B ITPOLICCCE NPOBEACHUS ITYCKOHATIAJOYHBIX
pa60T, Korjga ucrpaBuThb OMIHOKH MPAKTUYCCKU HEBO3MOKHO.

MHorue npeanpusTiUs paCCYUTHIBAIOT HA TO, YTO C BBEICHHMEM O30HMPOBAHUSI MOXKHO OYyJIET MOJHOCTHIO 0TKA3aThCsl OT XJIOPUPOBAHUS U
WCKJIFOYHTB XJIOP U3 TEXHOJIOTHYECKOW CXeMbl OYMCTKH BOJbI. Kak rmoka3biBaeT 3apyOeKHBIA U OTECUYECTBEHHBIN OIBIT, IPUMEHEHUE 030HA HE
MTO3BOJISIET MCKIIIOUUTH HCIIOJIb30BAaHKUE XJIOPa, XOTS 032 XJIOPa MOXKET OBITh YMEHBIIEHA. DTO CBA3aHO C TEM, YTO 030H OBICTPO pasiaractcs B
BOJIc M HE 00ajaeT MPOJIOHTHPYIOMIUM OaKTepHLUAHBIM JaeicTBHEeM. [loaToMy miust obecrieueHHs: HaAEKHOM M Oe30MacHOl B CaHUTapHO-
TUTHEHHYECKOM OTHOLICHHH PaOOThI BOJOMPOBOMHBIX CETeH JOJIKHO MPOBOAUTHCS 3aKIIOUUTEIbHOE 00e33apakuBaHue BOJBI J03aMHU XJIOpa,
00eceyrBalOIIUMU COJIep)KaHKe B BOJIE OCTATOYHOTO XJiopa Ha yposae 0,3 - 0,5 mr/m.

KpOMe TOT'O, KaK IMOKa3aJu pe3yJIbTaTbl HUCCIICIOBAaHUN U HpaKTI/I‘IeCKHﬁ OIIBIT, HENIPABUJIBHOC HMCIIOJIB30BAHUE O030HA MOXKET NMPUBECTU U
K YXYALEHUIO ITPOLUECCOB OYUCTKU BOJBI.

Tak, mpu O30HUPOBAHMM HEKOTOPHIX BOJ J03bl O030HA CYIUECTBEHHO BIHUSIOT HAa MOCHEAYIOMIMH HpPOLECC KOaryaupoBaHUs, T.€.
CYLIECTBYET NOCTaTOYHO Y3KHH IMAaNa30H UX ONTUMANbHBIX 3HaYEHWH, MEHbIIE KOTOPOrO O30HUpPOBaHME HEI(P(EKTUBHO, a IpH OONBLINX
J03aX OTMEYaeTCs MOsABICHUE B3BeCU B (DHIBTPOBAHHON BOJE U MOBBILIAETCS KOHIEHTPALUS OCTATOYHOTO AIFOMUHHUS.

B psine cimydaeB 030HHPOBAaHHE BOJBI CIOCOOCTBYET YBEIMYCHHIO KOHIIGHTPAIIMH HEKOTOPHIX XMMHYECKHX 3arpsa3HEHHH, HalpuMmep,
(eHOIOB, KOTOPBIE MOTYT 00Pa30BBIBATECS B PE3YJIBTATE HEMOIHOTO OKHUCICHUS apOMAaTHYECKUX COCIUHEHHUM, IPUCYTCTBYIONHX B BOJE.

M3BecTHO Takke, 4TO B TPOLECCE O30HMPOBAHHS BOJBI BO3MOXKHO OOpa3oBaHHE MOOOYHBIX IMPOIYKTOB, M3 KOTOPBIX Haubojee
MPEICTaBUTENBHBIM sBIsieTCss (popManibaerua. OMHAKO TP IMOCIEAyromeld COpOLMOHHON OYMCTKE Ha YroJbHBIX (HIBTPAX COJACpIKAaHHE
(dopmarbaernia CymecTBCHHO YMEHBIIACTCS.

O30HUpOBaHKE, MPUMEHAEMOE KaK CaMOCTOSTEJbHAs CTYIEHb B TEXHOJOIMH OYMCTKH BOJbI, HE BCErja I03BOJSET DEIINTh
MOCTABJICHHYIO 3aja4y noBbiicHust ee ddpdexTuBHOCTU. [103TOMY COPOLIMOHHAS CTYNEHb OYUCTKH BOJbI B OOJIBIIHHCTBE CIIYYacB SBJISIETCS
00s13aTEIILHOM.

O0001masi OTMEUSHHBIE BBIIIE HEJOCTATKA W OMIMOKM B NPAaKTHKE NMPUMEHEHMs O30HA IPU OYMCTKE BOJBI, BUJHO, YTO OOECIICUUTH
HanboJee palHOHABHBIC PELICHUS 10 €ro HCIONB30BAHHIO BO3MOXKHO TOJNBKO HA OCHOBE HM3y4YCHHS B3aMMOICHCTBHUS O30HA C APYTHMH
TEXHOJIOTUYECKUMH MTPUEMAMU OYHCTKH.

W3 3Toro cnemyeT, YTO B KaKIOM KOHKPETHOM ClIydae HEOOXOIHMMBI: NPOBEACHUE MPEANPOCKTHBIX TEXHOIOTUYECKUX HCCIIEIOBAHUMU, B
pe3ynbTaTe KOTOPBIX MOKHO OOOCHOBAHHO CYIUTh O IEIeCO00Pa3sHOCTH U 3(G(EKTUBHOCTH O30HUPOBAHUS, HEOOXOAUMOCTH HCIIONb30BAHUSL
COpPOLIMOHHOM OYMCTKU BOABI; ONMpE/ENCHHE MeCTa BBOJA O30HA B OOIIEH TEXHOIOTHYECKO CXeMe M OLEHKa ero BIHSHUS Ha OCHOBHBIC
HPOLIECCHl OYUCTKH BOABI, IPUMEHSEMbIe Ha JaHHOH BOJOOYHMCTHOMN CTAaHIHMH, a TAK)KE YCTAHOBICHHE PACUCTHO-KOHCTPYKTHBHBIX APaMETPOB
MeToja.

JInsl OBBINICHUST TEXHUKO-IKOHOMUYECKHUX TOKa3aTeneil MeToJa 030HUPOBAaHUS U ero 3(Q(PEKTUBHOCTH, KaK IOKA3bIBACT 3apyOe:HBIN
OMBIT, 030H MOXET ObITh HCIOJb30BaH COBMECTHO ¢ Y®D-00nydeHHeM, NPUMEHEHHEM IMEPOKCHIA BOAOPOJA M Hp., YTO TaKKe Tpedyer
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SKCHEPUMEHTAIbHOU IIPOBEPKH U 000CHOBAHHUSL.

4.1.2. CopOuoHHasi 0YMCTKA BOJbI

CopOLUOHHBII METOJ IPHUMEHSETCS B OCHOBHOM [JIS IIOBBINICHHS IIyOHHBI OYHCTKHM BOJBI OT AHTPOIOICHHBIX HEOPraHUYECKUX H
OpraHMYEeCKUX 3arpsA3HEHUH, a TakKe [ yAaJdeHUs IPOLYKTOB XJIOPUPOBAHUS U 030HUPOBAHMS HA 3aK/IIOUUTEIBHOM dTane 00paboTKU BOMBL.

IIpenmyiiecTBa COpOLIMOHHOTO METO/IA: YIAICHUE 3arpsI3HEHUH Ype3BbIYaliHO IIHPOKOH MPHUPOJIBI 10 JIFOOO0H OCTATOYHON KOHLIEHTPAIHH,
OTCYTCTBHE BTOPHYHBIX 3arPA3HEHUI 1 BO3MOKHOCTh YIPABIICHHUS IPOLIECCOM.

Hapsimy ¢ 3TuM moBbIIIaeTCsi HaIEKHOCTh PabOTHI BOJOOYHCTHON CTAHIUHM B IIEJIOM M T'apaHTHPYETCsl TpeOyeMoe KauecTBO MHUTHEBOM
BOJIBI.

B xauecTBe COpOLMOHHBIX MAaTEPHAIOB NPUMEHSIOTCS aKTHBHBIE YT OTEUYECTBEHHOTO U 3apyOeKHOI0 MPOU3BOACTBA.
Bo3MoxHBI 1Ba crioco0a UCIOJIb30BAHUS AKTHBHBIX YTIICH:
- BBEJIGHHE MOPOLIKOOOPA3HbIX aKTUBHBIX YIJIeH (YIjieBaHUue BOJIbI);

- IIPUMEHEHUE 3ePHUCTBIX aKTHBHBIX YIJIel (rpaHyIMpOBAHHBIX U APOOJIEHBIX) B KAUECTBE 3arpy3Ku COPOLIMOHHBIX (DHILTPOB.

4.1.2.1. [IpumeHeHre MOPOLIKOOOPA3HBIX YIIei

Haubonee cioxHble CUTyallud Ha BOJOIPOBOAAX BO3HHMKAIOT B MEPHOJ MABOAKOB, KOTJa B BOJOMCTOYHHMK MOMANAIOT 3arpsi3HEHUS,
HaKOIUICHHbIE HA BOJOCOOpHOH TeppuTopuu. Oco0yr0 OMacHOCTh MPEACTABISIOT 3aJIMOBbIE BHIOPOCHI NPU NPOMBIIUIEHHBIX M TPAHCIOPTHBIX
aBapusX, HApYLIEHUAX IPOM3BOACTBEHHBIX PEKUMOB M CTHUXMHHBIX OexcTBusix. OHM BieKyT 3a co0oi momajgaHue B BOLY M IIOYBY
3HAUUTENILHBIX KOJIMYECTB XMMUYECKUX BEIIECTB TEXHOTCHHOI'O NMPOMCXOXKICHUS, B TOM YHCJIEe KCEHOOMOTHKOB, KOTOpBIE NMPAKTHYECKH HE
00€3BpEeIKMBAIOTCS B XO/I€ €CTECTBEHHBIX ITPOLIECCOB CAMOOYHIIEHHUS BOJOEMOB.

IlaBoaKOBBIE M aBapuUilHBIE EPUO/IBI XaPAKTEPU3YIOTCS MHOTOKpAaTHBIM (B 10 pa3 u Ooiiee) yBeIMueHUEM COJEpIKaHUs IPUMECEH B BOJE,
HO IpoJ0IDKal0TCs Henouro - ot 1 1o 10 - 20 cyT.

B mpakTtuke yacTo BCTpeuaroTCsl CHTyallMH C PE3KMM YBEJIMUEHUEM 3arpsi3HeHUi B Boge B 3 - 10 pa3 B TedeHHE HECKONBKHX AHEH IO
TaKHM IOKa3aTeNsaM, Kak 3amax, HeTenpomykTsl, (eHonsl, Oen3(a)nuper U T.1I. CTPOUTENHCTBO HOJHOTO KOMIUIEKCa OUHCTHBIX COOPYKEHHI
Ha 3TOT YPOBCHb U IEPHOJ] SKOHOMHUYECKH HEIeNecooOpa3Ho, a HeoOXOAMMO NPHHHMATh CPOYHBIC MEpPhI, OCYIIECTBISIEMbIC B JAHHBIX
YCTIOBHSIX.

Jns takux ciaydaes HI[ PO HUM BOAT'EO u I'VII "UHctuTyT MocBomokananHnpoekT" pa3paboTaHa TEXHOJIOTHS OYHCTKH BOJEI C
MPUMEHEHUEM HOBBIX CNELMAJIbHBIX MapPOK MOPOLUIKOOOPA3HbIX aKTHBHBIX YTIIIEH.

JlaHHAs TEXHOJIOTHS OYMCTKU BOJbI PEATU3yETCs HATMYHMEM 3araca crenu(uieckoro cOpoeHTa ¢ JUIMTEIBHO COXPAHAEMON aKTHBHOCTBIO,
KOTOPBIH MCIIONB3YETCs B 9KCTPAOPAMHAPHOI CHTYaluH ¢ J1t000i HEOOXOANMON MHTEHCHBHOCTBIO.

Jns oot nenu npemaratorcst 6onee 3 hexTuBHbIe MOAM(PHUKALMK W3BECTHBIX MOPOIIKOOOPa3HbIX akTUBHBIX yrieit: OY-All, OY-Bb12,
OVY-B15, APA-23 u AT'-3IIM. Bce yka3aHHble cOpOEHTBI MOTYT BBIIYCKAaThCs B IPOMBIIUIEHHOM Maciitabe Ha AEHCTBYIOIIUX POCCHHCKUX
HPEAIPUSITHSX.

Pa3zpaboTanHas TEXHOJOTHSI MPUMEHEHA HA HECKOJBKMX BOJOOYHMCTHBIX CTAHLUSX, IJIEe MOPOLIKOOOpPA3HBIH Yrojib HCIOJB3YeTCS B
teuenue 10 - 20 cyT/roJ, B OCHOBHOM peliasi NpoOJieMbl IIMKOBOM J€3010pallii BOABI, a TAKKE MO3BOJISIET CHU3UTH €€ OKUcisieMocTh Ha 30 -
50%, LBETHOCTH U COJleprKaHue kemesa - Ha 15 - 30%.

4.1.2.2. [IpumeHeHne 3ePHUCTBIX yIJIei

IIpu cnonp30BaHUHU 3ePHUCTBIX AKTUBHBIX yIJIEH B KaueCTBE 3arpy3ku (GQUIBTPOB HEOOXOJUMO UMETh B BUAY CICIYIOIIHE MOMEHTBHI.

Haubonee mnpeamoyTuTenbHbl cieayloomue Mapku akTuBHbIX yrieit: JTAY, AI'OB, AI'M, CKT-6A, AI'-3, koTopble MOryT OBITH
BBIIYIIEHB! POCCHIICKUMU NPEANPUATHAMY, a TaKxke akTUBHbIE yrian "@umbsrpacop6-300" u "dunsrpacop6-400" ¢pupmsr "UemBupon Kapbon"
(benbrus) u Ipyrux mpou3BOAUTEICH.

I'HL[ P® HWU BOJII'EO pa3paboTanbl HOBbIE MapKH aKTHBHBIX yIJIEH JUIS U3BJICUEHMS U3 BOJBI pasiuuHbIX 3arpsasHenuit: CK/-515 u
CIIAK-27/1 - nns yaaneHus: U3 BOJbI TMOKCHHOB M TOKCHYHBIX kKceHoOnoTnkoB, CITI3-5K u CIII3-7/] - mis nezonoparmu Boas, CIH-13/] n
CIH-120K - mist 04BCTKH BOABI OT HE(YTEIPOLYKTOB.

an/IMeHeHI/Ie AKTUBHOI'O YIUVIAI B Kady€CTBE€ BEPXHETO CJIOA B HByXCHOﬁHLIX YTOJIBHO-TIECYAHBIX 3arpyskax (I)I/IJ'ILTpOB MOXET OBITh
PEKOMEHIOBAHO TOJIBKO KaK BpEMEHHas MeEpa, IOCKOJIbKY B TaKUX CiydasX COp6LU/IOHHa${ €MKOCTh YIUId CYHICCTBEHHO YMCHBIIACTCA HIN
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HOJIHOCTBIO UCUEPIBIBACTCS Uepe3 3 - 6 Mec IKCIUTyaTallu B pe3y/bTaTe KOJIbMATAI[HU HOP YT THAPOOKHCHIO alFoMHUHMS. TTociie 3Toro yromis
HayMHaeT paboTaTh Kak OObIYHAS OCBETIISIONIAs 3arpy3Ka.

B MupoBoii npakTuKe Hamen mmpoxoe npuMeHeHue yrons TL-830. DToT yroms crenuanbHO pa3paboTaH U NpeJHA3HAYEH JUIS 3aMEHEI
necka. [To maHHBIM 3KcIUTyaTanuu 3a pyoexoM ¢Guibtp ¢ yriiem TL-830 opueHTHPOBOYHO paboTaeT Kak MEXaHHYESCKUH, OYHINasi BOAY I1OCIIC
OTCTOMHUKOB OT B3BEIICHHBIX BEIIECTB, M KaK COPOIIMOHHBIN - yIaIsieT pacTBOPCHHbBIE OPraHUUCCKUE 3arPsA3HEHNU, B T.4. U aHTPOIIOTCHHEIE.

OrteuecTBeHHbIN onbIT NpuMeHenust yriist TL-830 B Poccun orcyTterByer. B cBsi3u ¢ 3TUM [UIsl peleHHs BOIpoca O LEeJIecO00pa3sHOCTH
MPUMEHEHUS 3TOT0 yIJIsl He00X0JMMa ero NpoBepKa B ONBITHBIX MM IIPOU3BOJICTBEHHBIX YCIOBHUSX.

Hawubonee nenecoodpa3zHo MUCIONB30BATh AKTHBHBIN Yrojlb Ha CTAaHLIUKM B OTJIEJIBHO CTOSAIIMX COPOLIMOHHBIX (PHIIBTpax, NPeaCTaBIISIONIMX
c000# TPEThIO CTYINEHb OUUCTKH BOJbI. ITOT METO/ SIBJISICTCS HA/IC)KHBIM C CAHUTAPHO-TUTHEHNYECKON M TEXHOJIOIMYECKON TOYEK 3PEHUSL.

Tlockonbky Ha COPOIMOHHBINA (UIIBTP MOCTYNAECT OUUILEHHAs BOJA, TO YTroJb pabOTaeT TOJBKO Kak COPOCHT U CIYKUT B OCHOBHOM IS
yIOaJeHUsI 3 BOABI OPraHMYECKHX 3arpsi3HCHHil. [Ipu 3TOM CPOK CIyKOBI yIiis B 3aBHCHMOCTH OT Ka4eCTBA BOIBI BOXOMCTOYHHKA MOMKET
JOCTHUTaTh 3 JIET, a KaK MOKa3bIBaeT 3apyOeKHBII OMBIT, B CIydac MPHUMECHEHHUs MPEABAPUTEIHPHOIO O30HUPOBAHHUS CPOK HCIIOJIb30BAHHS YIIIA
yBenu4uBaercs 1o 5 - 10 ser.

Tak kak HNPOEKTUPOBAHUE M CTPOUTEILCTBO COOPYKCHUH COPOLMOHHON OYHMCTKH MOTpedyeT MOCTATOYHO MIHUTENBFHOTO BPEMEHHU H
3HAYNUTENbHBIX KallUTaIbHBIX 3aTpaT, B Ka4eCTBE BPEMECHHOTO BapHaHTa MOXKHO PEKOMEHJOBATh IepeoOOpyOBaHHE NECUaHBIX (HIBTPOB B
COpOLOHHBIE C MIOTHOM 3aMEHOH MEeCYaHOU 3arpy3KU Ha yTOIBHYIO.

B CJ1y4dac IPUMCEHECHUSA aKTUBHOI'O YIUIS Ha BO)IOO‘H/ICTHOI:I CTaHIIUN HCO6XO)1HMO IpeayCMOTPETh MPOCKTUPOBAHUE U CTPOUTEIILCTBO LI€Xa
peaKkTuBalyu JUIs1 OCYIICCTBIICHUS HCpHOI[H‘ICCKOﬁ pCaKkTUuBallvu yrjs.

Hawubosee nenecooOpa3HbIM O TEXHUKO-3KOHOMHYECKUM MOKA3aTeN M SIBIISICTCS TEPMUYSCKUI METO/] PEaKTHBALIMH, IPH KOTOPOM YTOJIb
nojBepraercs Bozaeiictuto temmnepatypbl 700 - 800 °C 6e3 nocryna Bozayxa B TedeHue 15 - 20 MuH.

OpraHusanys peakTUBAMU YITISI HEHOCPEACTBEHHO Ha IUIOMIAAKE BOJOOYUCTHBIX COOPYXKEHHI MOXET OBITh OIpaBJaHa JIUIIb B CIydac
00pabOTKM 3HAYHTENbHBIX OOBEMOB YISl Ha KPYNHBIX CTaHIUAX OYMCTKM BOAbl. Hambosiee HEepCHeKTHBHBIM SIBISICTCS YCTPOMCTBO
pPErHOHANBHBIX Y3JI0B pEaKTHBALMU YIJIs (Ha 001acTb, pecnyOuKy u ap.).

Ilpn peakTuBamuu yoIs O €ro IEPErpy3KH MHPEeIyCMaTpUBACTCS CHCTEMa THIPOTPAHCIOPTa (C IIOMOIIBIO IEPEHOCHOTO
ruaposneBaropa). Ilotepu yris mpu TepMHUYECKOH PEaKTHBAIMM COCTABILIOT 15 - 25%. CopOLHOHHAs €MKOCTh YIJII BOCCTAaHABIIMBACTCS
HNPaKTUYECKU MOTHOCTBIO.

PaboThl 1O MPOEKTHPOBaHUIO 000pynoBaHHA U IexoB peakTuBauu mpooiaT LITIKBXM (r. Cankr-IlerepOypr) u I1O "Copbent" (T.
ITepms).

B cnydasx pacroyiokeHUsi BOJOOYMCTHBIX CTaHIMHA TOPOJOB BOJIM3M 3aBOIOB-TPOM3BOAMTENCH AaKTHBHOTO YISl BO3MOXHAa €ro
peaKTHBALMs Ha ATUX 3aBOJIaX IyTeM JOCTaBKU OTPabOTaHHOTO COpOEHTA.

Bwmecte ¢ TeM, omHa copOLMOHHAS OYHCTKA TaK Xe, KaKk U OJHO O30HMPOBAaHME, HE BCETJa IO3BOJACT PEIINTH IIOCTABICHHYIO 3ajady
HOBBIIECHUS 3Q(HEKTHBHOCTH OUHCTKU BOJBI. [103TOMy B GONBIIMHCTBE CIIy4aeB IIPEAIOYTUTENIFHO COBMECTHOE IPUMEHEHHE 030Ha U COPOIUU
Ha aKTHBHBIX YIVISX B JIOMOJHEHHUE K TPAJULUOHHBIM CXEMaM OYMCTKH.

4.1.3. CoBMecTHOE NPUMeHEHHE 030HA U AKTHUBHOIO YIJIsl

OSOHI/IPOBaHl/Ie nu COp6ul/IOHHyIO OYMCTKY BOJbI CICAYET IPUMEHATH B CiIy4dasX, Koria BOAOUCTOYHUK HUMEET MOCTOSIHHBIN YPOBEHDb
3arpsA3HEHUSA  AHTPOINOTCHHBIMU  BCUIECTBAMU HWJIKM  BBICOKOC COACPKAHUE OpPraHU4YCCKHUX BCUIECTB MNPUPOAHOTO IPOUCXOKIACHUSA,
XapaKTECpU3yEMBbIX MOKa3aTe/IIMU: IBETHOCTD, IICPMaHIraHaTHasE OKUCIAEMOCTDb U JIp.

O30HHpOBaHME BOJBI U IOCIEAYIOAs COPOLUOHHAs OYUCTKA Ha (GHUIBTPAX C AKTHBHBIM YIIEM B COYETAHHU C CYMIECTBYHOIICH
TPaJAUNUOHHOK TEXHONOrHedl BOJOHNOATOTOBKH OO0ECHEYMBAIOT IIyOOKYHO OUYHMCTKY BOJABI OT OPraHUYECKHX 3arpA3HEHHH U IIO3BOJIAIOT
HOJIYYUTh MUTHEBYIO BOIY BBICOKOT'O KauecTBa, O€30MacCHY0 IS 3J0POBbs HACEICHHS.

Y4uuThIBas HEOMHO3HAYHBIN XapaKTep NSHCTBHS 030HA M OCOOCHHOCTH MPHUMEHEHHsI HOPOIIKOOOPa3HBIX M 3ePHUCTHIX aKTHBHBIX yIJICH, B
Ka&XIOM Cllydac HEOOXOJMMO IPOBEICHHE CICUHATIbHBIX TEXHOJIOTMUECKHX HCCIECNOBaHU (MM W3BICKAHMH), KOTOpBIC IOKaXyT
1enecoo0pasHoCTh U 3QGEKTUBHOCTh UCIOIB30BAHUS JAHHBIX TEXHOJIOTHIA.

Kpome TOro, B Xo/e Takux HCCIEAOBAHUI OyIyT ONpe/esieHbl PacueTHO-KOHCTPYKTHBHBIC MapaMeTpbl METOAOB (ONTHMAIIbHBIC O3B
030Ha B XapaKTEepHbIC MEPHOABI Toja, KOIPPHUIUESHT HUCIOIb30BaHHUS 030HA, BpeMs KOHTAKTa O30HOBO3AYIIHON cMecH ¢ oOpabaThiBaeMOi
BOJIOW, TUI COpPOEHTA, CKOPOCTh (PHIBTPOBAHUS, BPEMS O PEAKTHBALMM YTOJbHOW 3arpy3Kd W PEXKHUM PEaKTHBAIMH C ONPEICIICHHEM ero
annapaTypHoOro o)OpMIICHHS), @ TAKXKE IPyTrHe TEXHOJIOTHYECKUE U TeXHUKO-DKOHOMUYECKHE BOIPOCH MPUMEHEHHS 030HA M aKTHBHBIX yIJIeH
Ha BOJIOOYHMCTHBIX CTAHIIUSIX.

Brpenb 10 MpOBeIeHUs TaKUX WU3BICKAHUH MOTYT OBITH JaHbI JHIIE CIIEAYIOIIHE OPHEHTUPOBOYHBIE TAPAMETPEI METO/Ia 030HUPOBAHUS U
copOuuu.

PacuerHbie 103b1 030HA U3MEHSIOTCS B quamna3oHe ot 1 - 1,5 mo 20 mr/i. MeHblire 103kl 030HA OTHOCSATCS K IEPBUYHOMY 030HUPOBAHUIO
1 OHH XapaKTepHBI s 3UMHET0 neproaa. CpejiHie 3HaYeHust 103 030HA (3 - 5 MI/i1) OTHOCSTCSA K IIEpHOIaM ITaBOJKOB U K JIETHEMY MEPHOLY.
Bosbiiast 103a 030Ha OTHOCHTCS K OYHMCTKE BBICOKOIBETHBIX BOJI.
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Y nenbHBIH pacxof SIEKTPO3HEPTHU 030HATOPHOU CTAaHIUH IIPU HOPMAIbHOM pexxuMe He Ooiee 23 kBT/4 Ha 1 kr 030Ha.

KoH1eHTpamus 030Ha B 030HOBO3IYIIHON CMECH U3MEHsETCs OT 15 10 22 MI/l B 3aBHCUMOCTH OT TpeOyeMoii 3G HEeKTUBHOCTHU U IITyOHHBI
OYMCTKH, a TAKKe YPOBHsI 3arpsA3HEHUI BOJOMCTOYHHKA.

KoHTakTHBIC KaMepbl COCTOAT M3 3 pEaKIMOHHBIX OTHEJICHHH M BO3AYyXOOTHACHUTENs. B KaMepax OCYIIECTBISIETCS CMEIICHHe
030HOBO3YIIHOI cMecH ¢ oOpabaTeiBaeMOil BOJOMH; CMELIEHHE IPOU3BOMTCS MO MPHHIUITY 6apOOTHPOBaHMS B IPOTHBOTOKE. J[yisi co3naHums
MPOTUBOTOYHOTO IBMIKEHHSI KaMEpPhI pa3eieHbl MeXIy cO00 CTpyeHANPaBIISIONIUMHE TIEPEropoIKaMu, 00ECIeYHBAIOIIUMY JIBH)KEHUE BOJIBI B
HAIpaBJICHHH CBEPXY-BHH3.

Il pacveTa KOHTAKTHBIX KaMep BO3MOKHBI CIICIYIOIIIE TapaMeTphl:
- IPOJOJKUTEILHOCTh KOHTAKTa BOJBI C 030HOM - 5 - 15 MuH, cunTtas cyMMapHOe BpeMs IpeObIBaHUS BOJIBI B 3 OT/ICIICHUSX;

- IPOAOJIKUTCIBHOCTD Hpe6LIBaHI/I$I BOJbI B BO3AYXOOTHACIIUTEIIC - 2 - 30 MHH B 3aBHCHMOCTH OT MecCTa PpacIioJI0KEHUS KOHTaKTHOM
KaMeEphbI;

- BBICOTA CJIOS1 BOJBI B Kamepe - He MeHee 4,5 M.

B kadecTBe AUCIIEPTaTOPOB 030HOBO3LYIIHOM CMECH LEIECO00Pa3HO HCIOIB30BaTh MEIKOITY3bIpUaThIe a3paTOpEL.

Jnst pacyeTa yroyibHbIX (PUIIBTPOB pEKOMEHyeTCs CIeAYIOMMI Mana3oH BeINYMH:

- CKOpOCTh (punpTpanuu - 5 - 15 m/u;

- BBICOTA CJIOS aKTUBHOTO I - 1 - 2,5 M;

- BpeMs KOHTaKTa o0pabaThIBaeMOii BOABI € yriieM - 6 - 15 MuH;

- HHTCHCUBHOCTb MPoMbIBKH - 10 11/(c x M2) (s yrieit ATM u ATOB) u 14 - 15 n/(c x M2) (mns yrineit mapok AI-3 u IAY);

- IIPOMBIBKY YT'OJIbHOM 3arpy3Ky MPOU3BOIUTH HE Pexe OAHOro pasa B 2 - 3 cyTok. IIpoaoikuTeIbHOCT POMBIBKH - 7 - 10 MUH.

Kak u3BecTHO M3 3apyOexHOW MPaKTUKH U pe3ynbraToB uccienoBanuii HUM KBOB, B mporecce OKUCIUTENIEHO-COPOLIMOHHON OYUCTKH
(COBMECTHOTO NPHUMEHEHUSI 030HAa U aKTUBHBIX YIJIell) HMEeT MEeCTO COIyTCTBYIOLIMH Ipoliecc OHOJIOrMYECcKOi OYMCTKU BOJbI HAa aKTUBHBIX
YIJISIX, YTO NMPHUBOJUT K MOBBIIEHUIO 3()(HEKTUBHOCTH METOJa, a TAKXKE CYHIECTBEHHOMY YBEJIMYEHUIO MEXPEaKTUBAILIMOHHOTO CPOKa padoThl
YTOJIBHOU 3arpy3KH.

4.2. O6padoTKa W YTHJIM3AIHS 0CA/TKOB BOJIOOYHCTHBIX CTAHIMIA

1'[0)11"0T031<a BOJbI U3 NPUPOAHBIX UCTOYHUKOB B ILEIIAX XO03MCTBEHHO-TTUTHEBOTO BO)IOCHa6)KCHI/I$( 00BIYHO CBs3aHA C MNPUMCHCHUEM
pCarcHToB (B OCHOBHOM COJICH aH}OMI/IHI/ISI) nu 06paSOBaHI/IeM SHAYUTCIIBHBIX KOJIMYCCTB OCa/IKOB.

Hawubosnee pacmpoCTpaHEHHBIMH B OTEYECTBCHHOH MpaKTHKE MpueMaMu OOpabOTKH OCAIKOB SIBISIFOTCS X €CTECTBEHHAs CyIKa Ha
CICNMATBHBIX IUIONIAAKaX, COPOC B MCKYCCTBCHHBIC HAKOIHMTENIH WJIM BOJOUCTOYHUKH. MaTepHalbHBIl M COLHMANBHBIN yliepO, HAHOCHMBIH
HAapoIHOMY XO3siicTBY PoccuM 3a cUeT OTUY)XACHUS 3HAYMTEIBHBIX IUIOLIAACH, CO3MaHMS AHTHCAHUTApPHBIX YCIOBHH BOJHM3H TOPOMOB,
YXYALICHHS] Ka4eCTBa HCXOIHOM BOJIbI, OTPOMEH U HE IMOJIAeTCsl TOYHOM OLICHKE.

B cBs3u ¢ BbILIEU3T0KEHHBIM HEOOXOIMM IEPeXo]l Ha MHTEHCHBHBIE METOJbl 00pabOTKH OCAaJKOB B LIEJISIX YMEHBIICHHS UX 00BEMOB,
NPEeOTBPAIEHHs 3arPSA3HEHUS OKPYXKAIOIIEH CpeJbl, MOTy4eHUs] BTOPUYHBIX HNPOJYKTOB, HPUIOAHBIX Ui yTHiau3aud. O0paboTka ocaaKoB
MPUPOJHBIX BOJI CBS3aHA CO 3HAYMTENBHBIMU TEXHHUYECKUMH TPYIHOCTSIMH M MaTE€pHalbHBIMU 3aTpaTaMH, KOTOpbIe OOYyCJIOBJIEHBI BeChMa
HU3KOH BOJOOTHAIOIIEH CHOCOOHOCTBIO, a TaK)KE HIMPOKHM TUAIa30HOM KOJICOAHUI MCXOIHBIX CBOWCTB OCAJIKOB, YTO CBSI3aHO C KAYECTBOM
BOJIbl B BOJIOUCTOYHUKE M TEXHOJIOTUEH €€ OUMCTKH.

4.2.1. CocTaB, cBOHCTBA H KOJIUYECTBO 00PA3yIOIIHNXCS 0CATKOB

Ocanku, oOpasyrolyecs B Ipolecce BOJONOATOTOBKH, pa3HOOOpa3HbI 110 COCTaBy M CBOICTBAM M 3aBHUCAT OT KauecTBa BOJbI B
BOJIOMCTOYHHKE: OCAJKH MaJIOMyTHBIX IBeTHBIX Boz (LI/M - 6osee 10 rpax X j1/Mr), ocaiku BoJ cpeiHei 1BeTHOCTH U MyTHOCTH (LI/M 5 - 10
Tpaj X JI/MI'), 0CaiKu BoJ MOBBIIEHHOH MyTHOCTH (LI/M < 5 rpax x n/mr).

OCHOBHBIMH KOMIIOHEHTAMH OCAJIKOB SIBIISIOTCS NPOAYKTBI IT'MAPOJIN3a KOaryJjigsHTa W 3arpsA3HCHHUsA, COACpXKallUueCsa B HUCXOJHON BOJE
MUHEPAJIBHOTO U OPraHU4YC€CKOIo MpOMUCXOKIACHUA.

Ocanxy, oOpasyromuecss NpU OYUCTKE MAJIOMYTHBIX IIBETHBIX BOJ, XapaKTEpPU3YIOTCS 0oiee BBICOKOW BIAXKHOCTBIO, OOJiee BBICOKHM
COJIEp’KAHUEM OPTaHUKHU U TUAPOKCHIA AIIOMMHUS U HU3KUMHU BOJOOTAAIOIIMMHU CBOMCTBAMM, YEM OCAJKH BOJI MOBBIIIEHHON MYTHOCTH.

Bognootnatomyto crocodHOCTs (QHIBTPYEMOCTB) OCaiKa IPUHATO XapaKTepPHU30BaTh YIENbHBIM CONPOTUBICHHEM (HIBTPAIUH,
OKa3bIBAEMBIM EAMHUIEH Macchl TBepAOil (a3, paBHOMEPHO OTJIAralolielics Ha eAUHHIE IUIomanu (IiIbTpa HpH (HIBTPAIUH OCaJKa,
BA3KOCTB JKUJKOH (ha3bl KOTOPOTO paBHA €AUHUIE, U KOIPOUIUEHTOM CXKUMAECMOCTH.

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



Ocalku UBETHBIX BOJI MOHMKEHHOW MYTHOCTH UMEIOT BBICOKOE YIeTIbHOE conmpoTuBieHne Gpunbrpanuu (r =500 - 1200) x 10 cM/T) 1
BBICOKUH K03 urmenT cxumaemoctu (s = 0,85 - 0,96).

Jns ynydmenus QUIbTPalMOHHBIX XapaKTEPUCTHK OCAIKOB TpeOyeTcs UX MpeABapUTeNbHAs IIOATOTOBKA.

4.2.2. Cnnoco0bl1 06paboTKH 0CaIKOB

OreuecTBeHHAsT MPaKTUKA MPOMBIIIICHHONW OOpabOTKH OCAAKOB MPHUPOJHBIX BOJ HAXOAUTCS B CTAAHH OCBOCHHS TEXHOJOTMYECKHX
MPOIIECCOB, MO3TOMY B HACTOSIIEEC BPEMsi TOTOBBIX THIIOBBIX DEIICHHI HE CYyLIECTBYeT. BBIOOpD ONTHMAIBHOW TEXHOIOTHH OJDKCH
OCHOBBIBATHCSI HA IKCIIEPUMEHTATBHBIX HCCICIOBAHMAX C PEATBHBIM OCaKOM U C YYETOM CYLICCTBYIOIICH TEXHOIOTHIECKOH CXeMbl 00pabOTKH
BOJIBI 1 00pa30BaHMsI OCaJIKa, a TAKXKe APYTUX (PakTOpPOB.

MOHO BBIIEIHTh HECKOJIBKO OCHOBHBIX CIIOCOO0OB 00pabOTKH 0CaJKOB:

- MEXaHHW4ecKoe 00E3BOXKHMBAHHE OCAJKOB C PEarcHTAMH Ha KaMEpPHBIX W JICHTOYHBIX (HIBTpax-lipeccax, LEHTpHpYrax W APYTHX
anmnaparax;

- 06pa60T1<a ocaJgKa NpUpPOAHBIX BOJ COBMECTHO C OCaAKaMH CTOYHBIX BOJ HAa CTaHIUAX OYUCTKH CTOYHBIX BOX;
- 06paboTKa ocajKa ¢ OXHOBPEMEHHON pereHeparyeil koarysara;

- €CTECTBECHHOC 3aMOpaKUBaHUE U OTTaMBaHUEC OCaJKa Ha IUJIONIaJIKaxX 3aMOpaKUBaHUs B COOTBETCTBUU C KIIMMAaTUYECKUMH YCIIOBUSMHU U
Ap.

Haubomnee mupoko npuMeHseMbIM ClI0cCO00M 00pabOTKH OCaIKOB 3a pyOeKOM M OTPaOOTAHHBIM B ONBITHO-IIPOMBILIUICHHBIX YCIOBUSIX Ha
HEKOTOPBIX POCCHUCKHX CTaHIMAX SBISIETCS MX MEXaHMYECKOe 00E3BOXKMBAHHE C HPEIBAPUTEIbHBIM KOHIMIMOHHPOBAHHEM PAa3IUYHBIMU
peareHTaMu: M3BECThIO, QIIOKYJISTHTAMU aHHOHHOTO, HEMOHOTCHHOTO U KATHOHHOT'O THIIOB; KOATYJISTHTaMH.

HccnenoBanus mokasaiy, YTO W3BECTh NMPU BBEACHHU B OCAJOK BBITIOJHSIET JBOMHYIO (DYHKIMIO: KAK XMMHYECKHH PEeareHT, YacTHYHO
pacTBOPAIOIINIT Tee00pa3HbIi THAPOKCH]] AIFOMUHMS, ¥ KaK MPUCA0UHBIN MaTepual, CHIDKAIOLUIMN BEIMYMHY TI0Ka3aTels CKUMaeMOCTU. J1a
COBOKYITHOCTb JICHCTBUH MPUBOJMT K YJIy4IIEHHIO (DMIIBTPALIMOHHBIX CBOMCTB OCajiKa, M, KpOME TOT0, U3BECTh OKa3bIBaeT 00e33apakuBaroliee
JEeCTBHE.

4.2.2.1. Mexann4eckoe 00€3B0KHBAHHE 0CAAKOB

Mexanunyeckoe 00€3BOKHBAHHE OCAJKOB MPHUPOAHBIX BOJ HA CTAHIUAX BOIOIOATOTOBKH MOXKET OCYIIECTBIATHCS HAa KaMEPHBIX H
JICHTOYHBIX (pritbTpax-npeccax. [IpUHIMNHATBHAS TEXHOJOIHYECKast cxema 00pabOTKH 0CaKOB Ha KaMepHBIX (pUiIbTpax-mnpeccax MPUBOIUTCS
Ha puc. 10 u BKIItOYaeT B ce0sl CIICAYIOIIIE OTIePaIlii:

- YCPEHEHHUE U YIJIOTHEHUE OCAKOB;

- IPUTOTOBJICHUE PACTBOPOB U3BECTKOBOTO MOJIOKA ¥ (DIIOKYJISHTA;

- JIO3MPOBAaHHOE BBEJICHUE XMMHYECKHX PEAr€HTOB B 0CaJI0K;

- IO3UPOBaHHAs 110/]a4a KOHAUIMOHUPOBAHHOTO OCAJKa B alllapaThl MEXaHUYECKOT0 00e3BOKHBAHNUS;
- MeXaHH4ecKkoe 00€3BOKHMBAHHE;

- BBITPY3Ka M TPAaHCIOPTUPOBaHKE 0OC3BOKEHHOIO OCaIKa.

P 8 J- Bewbos wo cuaa \11
usempom 8 ynnomuumenu P

Puc. 10. [IppHuunuaibHas TEXHOJOTHYECKAs cXeMa 00padoTKH 0cagKa Ha KaMepHBbIX GuiIbTpax-npeccax: 1 - yIJIOTHUTEJIb HCXOIHOTO
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ocajka; 2 - IPUEMHBIIi pe3epByap ocajgka; 3 - Hacoc ObICTPOro 3aM0JIHEHH; 4 - HACOC BBICOKOIO IaBJIeHHs; 5 - pacxoomep; 6 - y3el
cMellleHns; 7 - MaHOMeTp; 8 - kamepHblii puabTp-npecc; 9 - pesepByap BoAbI IS IPOMBIBKHY (puiibTpa-npecca; 10 - Hacoc Ha
npoMbIBKY; 11 - mHeKoBbIii Tpancnoptep; 12 - pacxoausblii 6ak-Memanika; 13 - muekoBbIi Tpancnoprep; 14 - puabTp; 15 - cunocuas
oamHsi; 16 - BuOpaTop; 17 - mHeKOBBIN Hacoc-103aTop; 18 - pacxoaHblii 6ak uiokyJsinTa; 19 - y3e1 IPUTrOTOBJIEHUSI PacTBOPa
daoxkyasinTa

B 3aBUCHMOCTH OT TEXHOJOTHYECKUX CXEM OYMCTKU BOJIbI YCPEAHCHUIO U YIIUIOTHEHHUIO ITOABEPraroTCsa OCaaKu U3 OTCTOMHUKOB U OCAKH,
06pa3y}01.unec;{ pu YCPEAHEHUHN U OTCTauBaHUU MMPOMBIBHBIX BOJ q)HHLTpOB U KOHTAKTHBIX OCBETUTEJICH.

VIIoTHeHHE OCaJKOB SBISIETCS HEOOXOAMMBIM IPHEMOM, TaK KaK HCXOMHBI 0CaOK, OCOOCHHO MaJOMYyTHBIX L[BETHBIX BOJ, MMEET
BBICOKYIO BJIa3KHOCTb (99% 1 Bblle). B mporecce rpaBUTAlMOHHOTO YIUIOTHEHHS BIaKHOCTb OCAJKOB CHIDKaeTcs 10 92 - 98% B 3aBUCHMOCTH
OT X UCXOJHOTO KauecTBa. [ MHTeHCU(HUKALNK YIUIOTHEHHS] BO3MOKHBI MEUVICHHOE TIepeMelliiBaHie 1 00padoTKa (GIoKyIITHTaMu.

J1 KOHOWIIMOHHPOBAHHA OCAJKOB HamOoJee IelIecoo0pa3HO HCIOIb30BATh COYETAHHE M3BECTU C (IOKYJISHTAMH, IPEUMYIIECTBEHHO
aHHOHHOrO THmHa. M3Bects ucnomsdyercs B BuAe 10%-ro M3BECTKOBOrO MOIOKa; (uokymsHT - B Buzae (0,1 - 2)%-ro pabouero pacrsopa,
HPHUTOTOBJICHHE KOTOPOrO OCYIIECTBISIETCSI B CHELMANBHBIX YCTAaHOBKAX WM 0akax ¢ AMCIEpraropaMy M Memankamu. IlepBoHadanbHO B
ocafoK BBOAUTCS u3BecTh (B KomuuecTBe 20 - 80% OT Macchl CyXOro BEIECTBa), a 3aTeM pacTBOp (IOKYIAHTa (IO 2 KI/T), KOTOPBIH
1eneco00pasHo J03UPOBATH BUHTOBBIM HACOCOM-103aTOPOM.

Kamepnsre ¢unsrper-mpecest (cM. puc. 10) tuna DIIAKM u HeKoTOpble KOHCTPYKIHH 3apyOeXHBIX (UPM SBISIOTCS Hanboiee
pacnpoCcTpaHEHHbIMU alNapaTaMu.

Pexxum ux pa60TBI BKJIFOYACT CJICAYIOIIME olepaluu: IoAadyy KOHAUIMUMOHHUPOBAHHOI'O OCaJika I10A [JaBJICHUEM B (bm‘lmp-npecc;
(bHHLTpOBaHI/IG IO JaBJICHUEM; OTXKHM; BBII'PY3KY KE€Ka U PErCHEpaAIlUIO TKaHU.

BrnaxkHocts 00e3BOXKEHHOrO ocajaka mnocie o0pabotku cocraBuger 60 - 75%. [lng mnpeaBapuTENbHBIX pacyeToB, CBS3aHHBIX C
ucnone3oBaHueM ¢uipTpoB-mpeccop thna GITAKM, mis 00e3BOXKHBAHHS OCAIKOB MPHUPOIHBIX BOA PA3IMYHONO Ka4yecTBA MOTYT ObITh
PEKOMEHIOBaHbI HCXOIHBIC TaHHBIC, IPHBEICHHbIC B TA0IHUIIC.

OrtHomrenue  [[{o3a /laBienne, MIla [Iponon- [Biaxxnocts  ([IponsBoau-
/M ucxon- [u3BecTH PKUTEITb- 00e3B0- TeTbHOCTD,
HOM BOJIBI, (B me- HOCTB PKEHHOT O Kr/(M2 X 9)
rpan X Ji/m pecuere ¢dubTpo-  |ocamka, %

Ha CaO BAJILHOT'O

ot bunbT-  |oTKHMa KA,

IMacChI [paniu

CyXOro

BEIIECT-

Ba), %
Bonee 10 60 - 80 0,45 1,08 1500 75 6,2 -79
S5-10 40 - 60 0,57 1,14 1000 65 7,9 - 10,1
Memnee 5 20 - 40 0,68 1,26 900 60 10,1 - 10,9

le/l 06pa60TKe OCaJKOB Ha JICHTOYHBIX Q)HHBTan-HpeCCZIX HC Tpe6yeTc;[ HCIOJIb30BaHUSI HACOCOB BBICOKOI'O HAaBJIEHUA, PEKUM pa60TBI
OTUX arrapaToB HE LUKJIMYECKHUH, KaKk Ha KaMCpHBbIX, a HerepLIBHBII‘/'I. BraxxHOCTh 00€3BOXKEHHOTO Ha JICHTOYHOM Q)Hanpe-npecce ocajzka
3aBHUCHUT OT KauCCTBa CaMOro ocajka, 103bl U3BECTH U MOXKET COCTABJIATH 70 - 85%.

Bakyym-QUIbTpel  MMEIOT ~ OTPAaHHYCHHYIH0 MPUMEHHMOCTh Uil OOpabOTKM  THAPOKCHAHBIX  OCAAKOB  NPUPOIHBIX  BOZ.
TIpOM3BOANTENIBHOCTD JTHX AaNmapaToB sk OOpabOTKH OCAIKOB, COACPIKAIIMX THAPOKCHA AaTIOMHHHS, IMONYYaeTcs BEeCbMa HHU3KOM, a
BJIQXHOCTh Keka nopsaka 80%. OOnacTe ke NMpUMEHEeHHs BakyyM-(QUIIBTPOB Ha NpPAaKTHKE OrPaHUYMBACTCS OCAJAKaMM BOJ, NMPU OYHCTKE
KOTOPBIX HCIOJIB3YeTCsl IMOALICIAYMBAHUE HM3BECTHIO C IIOCIECAYIOLICH KOaryJsLueil jKele30ConepKalliMKU pearcHTaMH M OCaAKOB OT
U3BECTKOBOTO yMSTYCHHSI.

Lentpudyru noka He MOIYYWIH HIMPOKOTO PACHpPOCTPAHEHHMS Il 0€3peareHTHOro 00Ee3BOKHMBAHMS OCAJIKOB, COJCPIKAIIMX THAPOKCH]
amoMuHua. KoHLeHTpamus TBEpAbIX BEIIECTB MOC/IE 00€3BOXKMBAHUS TAKMX OCAIKOB He mpeBblmaeT 12%. J{ns moBbIIEHUs] KOHLEHTpALUU
HEo0X0MMO MPEABAPUTEIHHOE CTYIIIEHUE HCXOAHBIX OCAIKOB ¢ 100aBICHUEM U3BECTH, (DIOKYISAHTA, IPYTHUX PEareHTOB.

OCHOBHBIM HEJOCTaTKOM METO/a MEXaHHYECKOro OO0C3BOXKMBAHUS THAPOKCUAHBIX OCAJKOB, CACPKUBAIOLUIUM €ro IIHPOKOE
pacnpocTpaHeHue, BISETCS OTHOCHTENILHO OOJIBIION Pacxo H0pOoroil n3BecTy.

4.2.2.2. O0padoTka ocagka NPHPOIHBIX BOJ COBMECTHO € 0CAAKAMH CTOYHBIX BOJI HA CTAHIIMU OYMCTKH CTOYHBIX BOJ

JlaHHBII MeToJ SIBISETCS YKOHOMHYECKH BBITOJHBIM, TaK Kak He TpeOyeT OONbIIMX KamMTaJbHBIX 3aTpaT Ha ero peamusauuio. Ha
BOJIONIPOBO/IHOM CTaHIMK HEOOXOIUMO CTPOUTEIBCTBO pe3epByapa-yCpeaHUTEN 0caaKa U HACOCHOM cTaHluH. Ha CTaHIIMKM OYMCTKU CTOYHBIX
BOJI TpeOyeTcs JIMIIb HEKOTOPOE YBEJIMYEHUE DKCIUTyaTallMOHHBIX 3aTpaT. CyIEeCTBEHHBIM NPEUMYILECTBOM SIBISETCS U TO, YTO MEPCOHAILY
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CTaHIMH, I'IC UMECTCA LICX MCXaHUYCCKOT O 0663BO)KI/IB3.HI/I$I, HC Ipe6yeTc>1 JOIIOJIHUTECIIbHAA Hqu)CCCI/IOHaHLHaH IOATOTOBKA.

ITpu cOpoce ocaska B KaHAM3AIHUIO IS TIPEIOTBPAIICHHUS 3aHINBAaHUS TPYOOIPOBOIOB HEOOXOANMO COOMIONATH YKIIOH: TIPH JMaMeTpax
Tpy6onposoxos 300 MM 1 MeHee yroil HakJIOHa JJOJDKEH OBITh He MeHee 5°, mpu auamerpax B 400 MM u Gonee - He MeHee 1,5°.

IIpu cOpoce 0caKOB IPUPOIHBIX BOJ B KAHAIHM3ALUIO KOJMYECTBO OCAIKOB HA CTAHIIMHM OYUCTKHA CTOYHBIX BOJ yBeJIH4YHBaeTcs Ha 2 - 5%,
MaKCHMaJbHO - Ha 10 - 20%.

4.2.2.3. O6pabdoTKa 0CaIKOB CTAHIUI1 BOJOMOATOTOBKH C OTHOBPEMEHHOI1 pereHepanueil KoaryJassHTa

Ha cranuusix BogONoaAroTOBKH, OCYLIECTBJIAIOIINX 06pa60TKy BOAbI C HU3KHUM 3HAYCHHUEM pH, uenecoo6pa31—10 OCYILIECTBIIATH 06p360TKy
ocajJika C OHHOBpeMCHHOﬁ pereHepauHeﬁ KoaryJisiHTa B BUJ€ LICJIOYHOTO pacTBOpa.

Jlnst pereHepanuy KoaryJisiHTa B yCpeJHEHHBII 0caJloK BBOAUTCS U3BecTKOBOe MoJoko 10 pH 10,5 - 11,5. I[Ipu 9TOM nporcxonut nepexon
YacTU THPOKCHU/A aJIOMHHHUS B PaCTBOP B BHJE T'MIPOKCOATIOMHUHATOB Kalblus. Pa3jeneHue peaklMOHHOW MacChl HAa KHUAKYH (DPaKIHIO,

. &1 0D
IPEICTABILIONIYI0 PACTBOP LIETOYHOTO KOarylsHTa ¢ KoHIeHTpamueid 10 400 - 800 mr/n mo , M 0CaJOK OCYIIECTBISACTCA METOJOM
TPaBUTALMOHHOTO OTCTAUBaHUS.

OnTuManbHbIE ycioBus 06p360TKI/I ocaJika U3BECThIO, 06CCHC‘{I/IBa}0H.H/IC 3(1)(1)CKTI/IBHO€ HCIOJIb30BAHUC I'MAPOKCH A aJIFOMUHUS

Ca0isl O § o5
- MOJIBHOC€ OTHOILICHHUEC B pCaKIIMOHHOU CMECH N

Ll0 .
- KOHLEHTpaLHs B PCAaKIMOHHON CMECH, KOTOpas YCTaHABJIMBACTCS COOTBETCTBYIOIIUM Pa3BEJCHUEM WM KOHLEHTPUPOBAHUEM
ocaznka ot 1 1o 3 1/, pausiercs 0,46 - 0,67 r/i;

Ll
- PacTBOPHUMOCTH paBnsiercst 25 - 46%;
- 3nauenne pH cmecu cocrasnster 11,2 - 11,7.

[lles04uHOM pereHepUpOBaHHbIN KOArYJISTHT UCIIOIb3YETCSl B COYETAHHH C TOBAPHBIM CYJIb()aTOM aJFOMUHUSA, 1038 KOTOPOT'O MOXKET OBITh
cokpaiiena Ha 20 - 40%. Mcnonp30BaHne pereHepUpOBaHHOTO KOATYJISIHTA TIPHBOANT K YBEJIMUCHUIO OCTATOYHBIX 3HaueHui pH ¥ mienodHocTn
00paboTaHHOW BOJBI, a TAKIKE K CHIDKCHUIO €¢ KOPPO3HOHHOW aKTHBHOCTH, YTO IMO3BOJISET HCKIIOYHATH WJIM CHHU3UTH PACXO]] PEarcHTOB,
HEOOXOIMMBIX JUTSl MOJIIISIAaYUBAHUS U CTaOMITH3ad 00pab0TaHHOH BOJIBI.

BropuuHble ocalku OTIMYAIOTCS OT HMCXOJHBIX 10 XMMHMYECKOMY cocTaBy M cBoicTBaM. ConepkaHHe THAPOKCHIA AIIOMHHHS BO
BTOPUYHBIX ocazikax Ha 20 - 40% Hwke, 4eM B MCXOIHBIX, a cogepxkanue CaO Bozpacraer 10 30 - 45%, BIaXHOCTh Ocajika cocTaBisier 98,5 -
96%, pH = 11,2 - 12,0. YaenpHOe CONpOTHBIICHHE (UIBTPALIUE BTOPHIHBIX OCAKOB CHHYKACTCS JI0 BEIMYHH, 00SCIICUYMBAIOIINX BO3ZMOXKHOCTD
X MEXaHHYECKOro 00e3BOXKHMBaHHS 0€3 JOTMOJHUTEILHOTO BBEICHHS M3BECTH. BTOpHYHBIE OCAJKH MOTYT OBITH OOE3BOXKEHBI HA BaKyyM-
¢unbTpax U QuibTpax-npeccax. [Ipu 00e3BOXKHMBaHMH Ha BakyyM-(HIBTpaxX IMPOMODKHUTEIBHOCTh (PUIIBTPOLMKIA COCTaBIseT 2 - 3 MHUH,
BJIIAXHOCTh 00e3BOXKeHHOrO ocaaka 70 - 77%, ynmenbHas MPOM3BOAUTENBHOCTh BakyyM-(puibtpa 10 - 15 kr/(M2 x u). B pesynbrare
obe3BoxuBaHuA Ha QuisTpe-nipecce Turna GIIAKM BnaxHOCTH Ocanka CHIDKaeTcs 10 55 - 60%, ynenbHas IPOM3BOJUTEIBHOCTh (DHIBTPaA-
npecca 3,5 - 5 kr/(M2 x 1).

4.2.2.4. O0e3BoKUBaHME METO/I0M 3AMOPAKMBAHUA-OTTAUBAHUS 0CATKA

IIpouecc 3aMopakuBaHUA-OTTAMBAHUS OCAJKa XapaKTEPU3yeTCs M3MEHEHHUEM KOJIMYECTBEHHOIO COOTHOIIEHHMsS MEXIy Haxonsumeiics B
CTPYKType OCaiKka CBS3aHHON BJarod W CBOOOJHOM B CTOpPOHY yBenuueHus nocienHeid. OQHAKO 3TO sIBICHHE HAOMIOAASTCS TOJNBKO NPH
OIpeleTICHHBIX YCIOBUAX TEINIOOOMEHa MEXKIy OCAaIKOM H oOxJaxjawoomed cpenoi. Takume ycrmoBus obecmeduBaroTcss B IIpoLecce
€CTECTBEHHOIO 3aMOpaKHBaHMSA OcCaJka Ha OTKPBITOM BO3JyXe U B CIENUATIbHBIX pe3epByapax, OOOPYNOBaHHBIX TpPyO4aThIMU
TEMI000MEHHBIMH JIEMEHTaMH, B KOTOPBIX IONEPEMEHHO HCIapsAeTcs M KOHACHCHPYeTCs XJajareHT (aMMHak). YeM Bblllle HHTEHCUBHOCTb
3aMOpaKMBaHUs, KOTOpas ONpPEIEeNAeTcs IIOTHOCTHIO TEIUIOBOTO MOTOKA, TEM MEHbIIE KOJIMYECTBO CBA3aHHOH BOJbI yCIeBaeT NepeiTu B
cBOOOJIHOE cOCTOsiHME. B TO ke BpeMs, ¢ yBeIMYEHHUEM TEIUIOBOrO MOTOKA BO3PACTaeT KOJIMYECTBO 3aMOPOKEHHOro ocajka. [l Kaxaoro
TUINA OCaJKa CYLIECTBYET NOMYCTUMBIH YpOBEHb IUIOTHOCTH TEIUIOBOTO IOTOKA, INPEBBIIIEHHE KOTOPOrO HE NPHUBOIUT K CYIIECTBEHHBIM
M3MEHEHHAM BOJIOOT/IAIONIEH CITIOCOOHOCTH 0CaJIKa MOCIIe OTTANBAHMUS, U OHA COXPAHSETCS TaKOMH e, KaK y HCXOJHOTO 0CaJIKa.

4.2.3. YTuam3anusi 0CaKoB

yTI/IJ'II/I3aHH$[ OCaJKOB 3aBUCHUT OT XUMHYECCKOI'0 COCTaBa, KOTOpBIﬁ OIpeaeIIeTCsa Ka4eCTBOM HCXOL[HOﬁ BOJIbI 1 BHUJIaMHU UCIIOJIb3YEMBbIX
PpeareHToOB B IIpoHecce BOAOIIOATIOTOBKH U 06p360TKI/I 0CaJIKOB.

Ocanku MOTYT SABJIATBCA UCXOAHBIM CBIPHEM IIPU NPOU3BOACTBEC PA3JIMYHBIX CTPOUTEIIBHBIX MAaTCpHaoB: OeTOHHOM CMECCH, LIECMCHTOB,
KUpnuya, KCpam3uTa 1 Jp., a TAKKE MOTYT OBITH UCTIOJIE30BAHBI IS YIAyUdlLICHUS CTPYKTYPBI IJIOA0POAUA IMOYB.
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4.2.4. Ucnio1b30BaHNe NPOMBIBHOI BOJbI

IIpombiBHYI0 BOxmy mocie (MIBTPOBAIBHBIX COOPYKCHHH Ha IPAKTHKE U B IMPOCKTHBIX PEHICHUSIX IpedycMaTpHUBaeTcs cOpachlBaTh Ha
COOPY)KEHHMS ISl OCBETJICHHSI MPOMBIBHBIX BOJ M YaCTHYHOTO BO3BpaTa OTCTOCHHOIT BOJBI B "TOJOBY" OYMCTHBIX COOPYXKECHHH (B CMECHTENN
UIH BXOAHBIE KaMepbl). IIoCKONBKY 3TO MOXKET MPUBECTU K HAPYIICHUIO NPOLECCOB KOATyJAIUH U TEXHOJIOTMYECKUX PEKHMOB OUHCTKH, B
Ka)KJIOM ClTydae cielyeT 000CHOBAaHHO NPHHUMATh PEICHHE O TAKOM HCIIONb30BaHUU IIPOMBIBHBIX BOJ.

OnHuM U3 cnoco00B MOBHIMICHUS 3G(PEKTUBHOCTH 00pabOTKM IPOMBIBHBIX BOJ (DHIBTPOB SBISIOTCS YKA3aHHBIC BBIIIE KOHCTPYKIIHH:
000pyR0BaHUE NITAMOYILIOTHUTENICH TOHKOCIOHHBIMU OJIOKAMU MIIH YCTPOHCTBO PELUPKYIATOPOB (CTp. 22, 24).

5. PEKOMEHJALIMH 11O OYUCTKE BO/JIbI ITPU UCITOJIb30BAHUHU ITOJ3EMHbBIX BOJOUCTOYHUKOB

5.1. O6uue pexoMeHIALUH

Ilpn HeoOXOmUMOCTH peIeHUs NpobiieM INIyOOKOH OYMCTKH WM YIydIIeHHS KadecTBa IIOA3EMHBIX BOJ CIICIUATUCTAM OOBIYHO
HPHUXOJUTCSA CTAIKUBATHCS C HAIUYHEM B BOJAAaX M30BITOYHBIX KOHIEHTpAIMil Jkene3a, GpTopa, Colel JKECTKOCTH, BBICOKOH MHHEpaH3aIuu
CONeH MNU ee OTAENBHBIX KOMIIOHCHTOB, TAKHX KaK: CyIb(aThl, XJIOPHIBI, CTPOHIUN CTAOWIBHBEINA, OpoM, 6Op, HUTpAaThl M PAA JPYTUX
KOMITIOHEHTOB.

HawuGosnbiee pacnpocTpaHeHHE HMMEIOT JKEJIe30COoASpIKAIINe TOJ3EMHbBIC BOJbI, PAcIpOCTpAaHEHHbIE Ha TeppUTOpHH Poccuiickoit
®Deneparniy MOBCEMECTHO M COCTABIIIIONINE B OTJENBHBIX pernoHax oT 30 1o 70% Bcex MPUroJHBIX K HCIOIb30BAHUIO BOJONCTOYHIKOB.

3aconeHue u 3arpsA3HCHUE MOBEPXHOCTHBIX U IMOA3CMHBIX HCTOYHHUKOB BPCIAHBIMH BEUICCTBAMH OTPULATCIBHO BJIUAIOT HAa INUTHEBBIC
Ka4yeCTBa BOJAbI U B OTACJIBHBIX ClIy4YasX ACJIa0T UX HENPUT'OAHBIMU JJIsI TIUTHS.

B GonpmuHCTBE LEHTPaNbHBIX U CEBEPHBIX paiioHOB Poccuu mpupopHbIe MOA3EMHBIC BOIBI 3aTPA3HEHBI B OCHOBHOM COEIHHCHUAMH
xKenesa, GTopa, CTPOHIMS, COJIIMU JKECTKOCTH, MOHAMM XJIOPHIOB U COCAMHEHUSAMH TSDKEIBIX METAIIOB B KOIMYECTBAX, NPEBBILIAONINX
HOpMAaTHBHbIE TPEOOBaHUS B HECKOJIBKO pa3.

Z[IIS[ peuieHus BOIIPOCOB O BLI60pC TEXHOJIOTMYECKOH CXEMbl OUYHMCTKH BOIbI H HGOGXOL[I/IMLIX JJi1 3TOTO COOpy)KeHI/Iﬁ Tpe6yeTC$I
TMPOBEACHUE KOMILIEKCA MPOCKTHO-N3BICKATEIIbCKUX pa60T 1 TCXHOJIOTHYCCKUX HCCHeHOBaHHﬁ.

[IpoeKTHO-HU3bICKATENbHBIE PA0OTHI MPEyCMATPUBAIOT:
- cOOp U CHCTEMATH3ALNIO HHKXECHEPHO-TEOJOTHYESCKIX U THAPOTEONIOrHUSCKIX MAaTEPHAIOB MO MPUPOIHBIM BOJaM KOHKPETHOTO pailoHa;

- BBIOOp 0OBEKTOB BOAOCHAOXKEHMS, OIPE/ETICHAE COCTaBa U CTPYKTYphI BopomoTpebuTenei. OnpeneneHne 00beMOB BOAOIOTPEOICHNSL
BBIOPAHHBIX 00BEKTOB C yYETOM HMEPCHEKTHUBBI UX PA3BUTHUL.

TexHOoJIOrn4ecKre UCCileIOBaHUs BKIIOYAIOT B ce0st MPOBCJACHUE CIICAYIOIINX pa60T:
- UCCJICAOBAaHHUEC XUMHUYCCKOro CocTtaBa BO/, 0T06paHHbIX 13 KOHKPETHBIX UCTOYHUKOB, BbIABJIICHUE CTCIIEHU UX 3arps3HCHUS,
- OIIpeacJICHUC GaKTepI/IOJ'IOFI/I‘-IGCKOI‘O COCTOsIHHUA BOOOUCTOYHHUKA,

- IPOBEACHUEC TEXHOJIOI'MYCCKUX aHAJIU30B I10 BBISABJICHUIO CTCIICHU 3arpsA3HEHHOCTH BOJbI B3BCIICHHBIMH U KOJUIOWJHBIMH BEIICCTBAMU,
KOPPO3UOHHBIX CBOWCTB BOJIBI;

- OIpEENCHUE B YCIOBHUAX PEAIbHOIO 00BEKTa HEOOXOJUMBIX 103 PEareHTOB A yMArYeHHs, 00e33apaKuBaHusA U KOHIUIMOHHUPOBAHUS
BOJIBI;

- pa3pabOoTKa TeXHOIOTNUECKON CXEMBI CTaHIIMII IPUTOTOBIICHUS [TUTHEBOH BOJBI K BEIOOP 000PYLOBAHUSL.

Ha NocJIeAYIOIUX dTarax pa6OTI>I OCYLICCTBJISICTCS TPOCKTUPOBAHUE COOpy)KCHI/II‘/'I U CTAHLMH JJISI OUUCTKHU BOJBI, a HA 3aKIIFOYHUTCIIBHOM
9Tare - HAJIAaA0YHBIC pa60TLI " IMyCK CTaHLU/If/'I B OKCIUTyaTalulo.

OOydeHHe SKCIUTyaTallMOHHOTO IEPCOHANa MPOBOAUTCS Ha JIa0OpaTOPHBIX CTEHAAX M YCTAHOBKAX, a TAaKKe B IMPOLIECCE MOHTaXa U
MYCKOHAJIaJI0YHbIX PabOT HEMOCPEICTBEHHO Ha 00bEKTE BHEIPEHMSI.

5.2. O6e3kene3uBaHNe MPUPOAHBIX BOJ

Tlonzemuble xene3oconepxKanye BOJbI UMEIOT, Kak mpaBuio, B 80 - 90% ciyuaeB OukapOoHaTHble (GopMmbl jkene3a. IIpu sTom BHe
3aBHCHMOCTH OT KOHIIGHTPALUH yKa3aHHBIC THIIBI BOJ COIEP)KAT TaKKe )KeJe300aKTepHH, KOTOPBIE B MCXOIHON (hopMe B GECKHCIOPOITHO
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cpeiie MOA3eMHOTO BOI03a00pa HEAKTUBHBL.

OpnHako B TeX CIydasX, KOTJa Boja Iociie Bojgo3zabopa He Ionsepraercsi oopaboTke, a cpasy mocrynaer B PUB wim B BomoHamopHyro
0aIIHIO ¥ TIPOHCXOIMT €e OOOTramieHHe KHUCIOPOJOM, HPOMCXOOUT OypHOE pa3BHTHE >XKelIe300aKTepHil, U OHH CTaHOBATCS AKTHBHOH
OUONOTrHYeCKH KOPPO3HOHHOH CTPYKTypoil. B pesynbrarte mpoucxomsT KOppo3us U pa3pylIeHHE CTCHOK TpyO, BBIHOC JKejle3a B BOIy H ee
BTOpUYHOE 3arps3HeHue. [Ipu 3ToM cozeprkaHue xKene3a MOXKEeT yBEIMIUBATHCS B HECKOIIBKO pas.

B cBm3M ¢ 3THM JIOOBIE METOMABI OOE3KENE3UBAHUS BOIBI, HE MPEAyCMATPUBAIOIINE YIAJCHHE KEIe300aKTEPUid, SBIAIOTCS
Mano3pHeKTHBHBIMH.

Oo0e3xene3nuBanre Boabl OT (opM sKenes3a, KOTOpblE HPUHATO HA3bIBaTh OMKapOOHATHBIMH, OCYILECTBIISIETCS HauOolee HPOCTHIMU
MeTogamu. Takue (opMbl XapakTepH3YIOTCs, KakK IpaBWIIO, colepxkaHueM dxene3a no 10 - 15 mr/m, pH - mo 6, mepmaHraHatHou

O In .
OKHCIIIEMOCTBIO 110 6 - 8 MT , OTCYTCTBUEM I[BETHOCTH BOJBI ¥ KOHIIEHTpaIueH yrinekucaoTs 10 30 - 50 mr/m.

B yka3aHHBIX ciTydasXx OCHOBHBIM METOJIOM SIBJISICTCSl ITIpEJBapUTEIbHAsI €CTECTBCHHas a’pauusi (M3JIHB), MHOT/AA C JOMOJHHUTEIbHBIM
2KEKTHPOBAHHUEM U (PUIBTPOBAHHEM UYepe3 3ePHUCTYIO 3arPy3Ky.

B Tex ciyuasix, Koraa yka3aHHBIC BBIIIC YCJIOBHUS 110 KaueCTBY MCXOIHOM BOJBI HE COONOAaOTCs mo psay nokaszarenei (pH 6,3 - 6,5,

okucustieMocTb Oonee 12 - 15 mr Caln , HaJIM49He [[BETHOCTH - IPUXOAUTCS BCTPEUYaThCs C T.H. OPraHMYECKHMH (OpMaMu xKeje3a OOBIYHO B
30He 00JIOT M TOP(AHUKOB), HEOOXOAUMO HMPHMEHEHHE PEarcHTHBIX METONOB O0E3KEeIe3UBAHUS C HUCIONB30BAaHUEM ABYXCTYHNECHHOH CXEMBI
ouncTku. Haumbonee s¢pQexkTuBHOE NpUMEHEHHE CXEMbl "TOHKOCIOWHBIN OTCTOMHUK - CKOpPbIH (uibTp" ¢ BBOJOM LIEIOYHOTO peareHTa
u3BectH (1032 40 - 60 mr/n mo Ca0).

B IIPAKTUKE OYMCTKHU IMOA3EMHBIX BOJ OT JKe€Ji€3a ITPpH YyIyqIlICHUN paGOTLI CYHICCTBYIOIIUX CTaHI_[I/Iﬁ TNIPpUXOAUTCS YYUTHIBATDH:

- M3MCHCHHE CHCTEMBbI a’pallii W OKHCICHHs skene3a. B psje ciydaeB BCieICTBHE H30BITOYHOTO BBOJA KHMCIOPOZAA BO3IyXa IIyTEM
KOMIPUMHPOBAHHUs HAOIIOJATCs, C OJIHOM CTOPOHBI, HHTCHCHBHOE OKHCIICHHUE XKelle3a, YTO MPUBOJUT K 00pa30BaHUIO HEYIOBICTBOPHTEIBHON
B KaTaJIMTHYECKOM OTHOLICHHUH IUICHKH, HE CIIOCOOHOM K IIIyGOKOMY M3BIICUCHHUIO XKelie3a, a C JPYroil CTOPOHBI - JUlsl HAIIOPHBIX CXEM Takoe
pEIIeHHE BBI3BIBACT CKOILUIEHHE N30BITOYHBIX Ta30B (YIVIEKHCIOTH, CEPOBOAOPOA U T.J.) B (QUIBTPAX, YTO TAKKe CHUKAeT 3P(HEKTHBHOCT HX
paboTH;

- TIPH PEIICHUH 3324 HHTCHCU(UKALNK pabOThl CTaHIMIT 00e3)KeNe3HBaHUs BOIbI HEOOXOMMO TaKKe MPHHHUMATh BO BHUMaHHE HATHYKE
Y KOHLICHTPALIMHU COIYTCTBYIOIIMX MpHMeceil (cepoBOI0OpPOa, YIIICKUCIOTHI U T.11.);

- KOHIEHTPALMM ¥ THIIBI JKeJIe300aKTepuii, MOCKOJIbKY IOBBINICHHE HX KOHLEHTPAI[MM MOXCT BBI3BATh BTOPHYHOC Da3BUTHE
xKese300aKTepuil B ceTr, OMOKOPPO3HI0 METALIMYECKHX TPYO M BTOPUYHOE 3arpsi3HeHue ceteil skene3oM. B To ke BpeMs Py MUHHMAIbHbIX
KOHIEHTpALUSX JKeJIe300aKTepuil CTaHIMK 00e3Kene3uBaHusl TpeOyIOT aKTUBHOM adpauuu (B T.4. MKEKIIMOHHOW WIIM HAIIOPHOW C pa3pbIBOM
cTpym), 0e3 uero ux 3ddexruBHas padora HeBo3MOKHA. TakuM 00pa3oM, B KaKIOM KOHKPETHOM cCiydae CIEAyeT NMPOBOAUTH YIiTyOJeHHbIE
(U3UKO-XMMUYECKHE, MHKPOOHONOTHYECKHE M  TEXHOJIOTHYECKHe W3BICKAaHUs, KOTOpble IIO3BOJAT YIy4IIUTh paboTy — CTaHIMH
o0e3Kene3nBaHus;

- THI M COCTOSTHUE JPEHaXka, a TAK)Ke BUBI IPOMBIBKH - BOMASHAS MIH BOAOBO3AYyLIHAS. MHTeHCH(HUKAINS, PEKOHCTPYKIHUS APECHAKHBIX
CHCTEM, MOJCPHHU3ALMS U B Psfic CIyyacB M3MEHEHHE PEKMMa U BHIA MPOMBIBKH MOTYT OKa3bIBaTh PEIIAOIICE BIMSIHHC HA paboTy CTaHIMit
o0e3xkene3uBatus BOJIbIL.

5.3. CienuajbHble METOAbI KOHIHIIMOHUPOBAHMS MOA3eMHBIX BOJI

5.3.1. YaajieHue MapraHua H sxeJie3a

Psn mom3eMHBIX BOZ XapaKTepu3yeTcss OJHOBPEMEHHO HaIM4MeM JXKelle3a U MapraHia, I03TOMY 3a4acTyl0 BOSHHKAeT HEOOXOOUMOCTh HX
o0e3)KeNe3UBaHus U IeMaHTaHAIUH.

BEI6Op TEXHOIOTUH OYMCTKH 3aBHCHT OT NPUPOABI COCANHEHUH XKelle3a U MapraHia, X KOHIIEHTPAIUH, IEJI0YHOCTH, OKUCIsieMocTd, pH
BOJIBI M JPYTUX [TOKa3aTesel.

Xene3o m Mmapraser] IpUCYTCTBYIOT B NPUPOAHEIX BoJax B (OpME MUHEPAJIbHBIX HJIM OPraHWYCCKUX COCAMHEHHH T'yMHHOBBIX WIIH
HEKOTOPBIX JKHPHBIX KHCIOT. Bo BTOpOM citydae 3TO BOIBI C HOBBIIICHHOW OKHCIIEMOCTHIO, HMEIOIINE arpecCHBHBIA Xapakrtep. JKeneso- u
MapraHOOpraHMYeCKHe KOMIUIEKCHI CO3JAalOT YCJIOBHUS UL PAa3BUTUS MapraHo- M (eppoOakTepuii cO BCEMH BBHITEKAIOIIUMH HETaTHBHBIMHU
nocnenacTBuaMU. C MO3UIUN TEXHOJIOTUH BOJONIOATOTOBKH BCEIa MEETCS PAa3InIie MEKILY CIIOCO0aMH YITyqIICHNS Ka9eCTBa O3 MHBIX BOJ
IPH HAJIMYWH JKelle3a U MapraHila B MUHEPAJIbHON WM opranudeckoit ¢popme. Ilpn ux MHHEpaIbHOM IPOHCXOXKICHHN OOBIMHO NMIPUMEHSIOTCS
Oe3pearcHTHBIC TEXHOJIOTHH, IIPH OPraHMYECKOM IPOHCXOXKICHHU - 00paboTka TpeOyeT HCIONB30BaHUS PEAareHTOB, YTO 0o0Jee CIOXKHO U
TPYAOEMKO, COIIPSKEHO CO 3HAUMTEIbHBIMYU KallUTAIBHBIME H KCILTyaTal[IOHHBIMH 3aTPaTaMH.

Ecnu sxene30 ¥ Mapraer| NMpUCyTCTBYIOT B BOJE B PacTBOPUMOM (opMe, TO sl BBIOOpa TEXHOJIOIMH Ba)KHO 3HATh OMKapOOHATHYIO
IIEJIOYHOCTHh BOJBI, KOTOpasl BIIMSET Ha IpoIecc AecopOruu okcuia yriaepoma W okcupmanuu kenesa (I1) m mapramma (II) m sBisercs
TJIaBEHCTBYIOMIUM (paKTOPOM TpH BbIOOpe TexHoyiornu. Hanbosee O6aaronpusTHeIC YCIOBHS ISl YAAICHUS XKeJle3a B MapraHia Co3/IatoTcsl pH
KapOOHATHOM IIEIOYHOCTH, paBHOM 00IIeH U cocTaBisonei He MeHee 1,35 Mr-3KB/11.

KOHHCHTpaHI/Iﬂ HOHOB BOAOpPOAA B BOAC U €€ KUCJIasi WM LICJIOUHas peaKlus ONpeacIAoT JICUCTBUE BOJIBI KaK pacTBOpUTEIISL, IO3TOMY
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3HaueHue pH urpaer BaxxHy1o posib B OCaXAE€HUH THIPOKCUIOB.

3HaveHHe pH HCXOLLHOﬁ BOJBI BJIMACT U HA CITOCOOHOCTH (bHHBpr}OH_[eI‘O MaTrepualia 3aiICPKUBATH KEJIE30 U MapraHell. HpI/I TIOBBINICHUH
pH 3Ta CIOCOOHOCTh BO3pacTacT, 4To 00BSICHSICTCS N3MEHEHUEM JI3€Ta-ITOTCHIIHATIA TIOBEPXHOCTH 3€PEH 3arpy3Ku.

IIpucytcTByromue B BoJie OpraHMYECKHE BELIECTBA OKa3bIBAIOT HETATUBHOE BIIMSHME HA IIPOLECCH yAaJIeHHs JKelle3a U MapraHua B TeX
CIy4asix, KOTAa MX KOJHYECTBO, ONMpeaesieMoe MepMaHraHaTHOW OKHCIISEMOCTBIO, cBbilIe 6,5 mr/n. Ilpu ob6paboTke Boasl QUIBTPOBAaHHEM
OHH MOTYT 00pa30BBIBATh KEJATHHOBBIC IJICHKU Ha 3epHaX (PUIBTPYIOIICH 3arpy3KH, YTO 3aTPYAHSIET MPOLECCh aCOPOIIMH U XEMOCOPOILIHH.

Tpancopmanus xenesa ¥ MapraHia B OPraHMYECKYl0, BOCCTAHOBHMTENIBHYI0 MHHEPAIBHYIO U OKHCIEHHYIO MHHEpPAIbHYIO (hOopMy
00yCIIOBIIEHA JIEATEIbHOCTIO MapraHo- U GpeppodakTepuii, a OKCHIALMS Kele3a U MapraHia B KUCJIOH cpeie MOXKeT IPOUCXOIUTh XMMUYECKU
TOJILKO TPH MX BMelaTenbeTse. IlpucyTcTBue B Boae (eppo- U MapraHoOakTepuil yKa3blBaeT Ha BOCCTAHOBHUTEIBLHOE COCTOSIHUE CUCTEMBI U
CBHJIETENILCTBYET O HEOOXOAUMOCTH 00pabOTKH BOJIbI CHIIBHBIM OKHCIHMTENEM Iepe ee (QUIbTPOBAHUEM.

Ipu BBIGOpE TEXHOJOTHH YIAJICHHUS JKele3a U MapraHiia CICAyeT TAKXKE YUUTHIBATh PHCYTCTBHE B BOJC aMMHAKa, HUTPATOB M HUTPUTOB,
TaK KaK HE0O0X0AUMOe KOJIMYECTBO OKHCIUTENS Uit okcuaanuu sxenesa (I1) u mapranna (IT) Bo3pactaer npu Hanu4yuu B 00pabaTeiBaeMol BoJe
aMMuaKa.

PyKOBOI[CTBy}ICL pe3yiabTaTaMi aHalinda OCHOBHBIX (baKTOpOB, BIMAKOIMUX Ha TIIPOLECChl YAAJICHUST XKEJIC3a U MapraHua, "
OKCIICPUMEHTAJIbHBIMU JaHHBIMU, IPEAJIATacTCA PAA METOAOB YAAJICHUA XKEJI€3a U Mapradiia, B TOM YUACJIC TaKHUE:

- YIPOLIEHHAs adpalys C OAHOCTYIIEHYAaTHIM (HUIBTPOBAHHEM;
- TiryOoKas aspaius U GpuibTpoBaHue 100 BOMHAs a3pauyst U ABOHHOE (HUIBTPOBAHHE;
- IryOoKas aspanust, 00paboTKa CHIBHBIM OKHCIIHUTENEM, (QIIBTPOBAHNE, CTAOMIN3AIINS;

- M3BECTKOBAaHHEC C KOaryJIMpOBaHUEM, HaIllOpHas (I)J'IOTaLII/Iﬂ u (bHJ'IBTpOBaHI/IC 6o aspanus, U3BECTKOBAHHUEC C KOaryJIMpOBaHUEM,
OTCTauBAHUEC B TOHKOM CJIOC U (I)I/IJ'ILTPOBaHI/Ie.

Bo3MoxkHO Taxke IPUMEHEHHE U APYTHX METOJ0B yJaleHHs JKele3a U MapraHia.

5.3.2. YnaseHnue cepoBoaopoaa

B HekoTOphIX ciydasx IOA3EMHBIE BOJbI COJEPXKAT M30BITOUHBIE KOHLEHTpAlMM cepoBopopona. s ero ypaneHus NpUMEHSIOT
pas3yIMuHble KOHCTPYKIIUH JIera3aTopoB C MCHOJIb30BAHUEM METOJ/O0B NEHHOW Jiera3anuu, 0apOOTHpOBaHHE BO3IYXOM, BAKYyMHOH erasaiuu ¢
MOJIOrPeBOM U 0e3 1o1orpeBa BOIbI U Jp.

HauGonbiiee pacnpocTpaneHne MOIyUHI METOJ yIajleHHsl CepOBOIOPOa adprpoBaHueM. B psze ciyuyaeB miis Gonee MOJHOTO yAAICHUs.
CepOBOJIOPO/Ia AIPUPOBAHUE COMPOBONKAACTCS ITOAKUCICHHEM Boubl a0 pH < 5 ¢ mocnemyromiell craOuimu3anuedl OYMINEHHOH BOJBI ee
MOAIICTAYBAHHEM.

HawubGoiee 3(1)(1)CKTI/IBHLIMI/I, TMOJYUYUBIIUMHU PACIIPOCTPAHECHUE Ha CTAHLUAX GOJIBIION TIPOU3BOAUTCIBHOCTH, SBJIAIOTCA XHUMHYCCKUC
METO/BI - XJIOPUPOBAHUE, IPUMEHEHUE IIEPMAHraHaTa KaJiisd, O30HUPOBAHUE.

Bo3MmoxHO npuMeHeHne GUIbTPOBaHHS BOABI Yepe3 MOAM(MULMPOBAHHYIO 3arpy3Ky. IIpu 5ToM ynanenue cepoBo1opoa OCYIIECTBISETCS
IPH aJCOPOIMI HOHOB CEPOBOJOPOIHBIX COSTMHEHUI Ha 3epHAX (GMIBTpyOIel 3arpy3ki. Moaupukanus necyaHol 3arpy3Ki COCTOUT B TOM,
YTO €€ IIOCIICIOBATeIbHO 00padaTHIBAIOT BOIHBIMH PAaCTBOPAMH JKEJIC3HOTO KyIOopoca M INEpMaHTaHATa Kalus WIHM cyibpara HATPUS U
HepMaHTaHaTa KaJus, B pe3yJIbTaTe 4ero Ha IOBEPXHOCTH 3epeH KBapIeBoro necka npu pH cpensr 6 - 9 o6pasyercs IUIeHKa, B COCTaBE KOTOPOi
HMeeTcs THAPOKCH XKelle3a U JHOKCH MapraHIia.

KpoMe XHMHYECKHX CHOCOOOB OKHCICHHS CEPOBOJOPOAA, HCIOJB3YIOT M OUMOXMMHUYCCKUI METOH, NPH KOTOPOM B OKHCIICHUH
CyNbQUIHBIX BOA NPHHAMAIOT Y4acTHe CepoOaKTEepHy, BCTPEUAIOIIMECS B CEPHBIX MCTOYHMKAX M CTOSYMX Bojax. [lJisi MaccoBOro pa3BUTHS
cepobakTepuii HEOOXOAUMEBI CEPOBOIOPOJ U KHCIOPOL.

5.3.3. ObecpTopuBanHue BOABI

s nedTopupoBaHysL BOJBI HCIIONB3YIOT PSI METOJOB, KOTOPBIC MOKHO ITOJPa3/ICIUTh Ha CIEIYIONIHE.

Meton copbuuu ¢ropa 0caKOM THIPOKCHIA aJOMHUHUS WIM MarHusi, a Takke Qocdara Kalblus - LENecoo0pa3HO MPUMEHSTh HPU
00paboTKe MOBEPXHOCTHBIX BOJ, KOrna KpoMme obec(hToprBaHus TPEOYIOTCs €llle OCBETICHHE U OOeClBEYHBAHHE. DTOT METOJ MOXET HAWTH
NpUMEHEHHEe M Il 0o0pabOTKHM TMOM3EMHBIX BOJX IIPU HEOOXOAMMOCTH HX OJHOBPEMEHHOTO YMSI4YeHHs (PCarcHTHBIM METOIOM) H
obecdropuBaHus.

Meron ¢unbTpoBaHUs BOABI Yepe3 (TOPCENEKTHBHBIE MaTephajbl - OCHOBAH Ha OOMEHHOI aacopOLMU MOHOB, NPH KOTOPOH ¢rop
ynaisieTcst B Ipoliecce npomycka oopabareiBaeMoii BobI yepe3 copOeHT. DTOT MeTo Hanbouiee a3 dexTrBeH npu 00ecHTOpUBAHUHU TTOI3EMHBIX
BOJ, KaK MPaBUIIO, HE HYXIAIOUIUXCS B APYTHX BUAAX KOHAULIHOHUPOBAHUS, HIH B TEX CIydasx, KOrJa OJHOBPEMEHHO ¢ obecdTopuBaHHEM
HPOU3BOIAT U ONPECHEHHE.
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Hanbonpmee pacnpocTpaHeHHe MOIydHao oOecTopuBaHHE BOIBI Cylb(aToM amroMUHUS. TeXHONOrmdeckas CXeMa B 3TOM Cllydae
BKJIIOYAET BEPTHKAJIbHBIH CMECHUTENb, OCBETIUTENb CO B3BEIIEHHBIM OCAJKOM MM OTCTOMHMK C TOHKOCJIOHHBIMH MOAYISMH M CKOpBIE
OCBETJIUTENIbHBIC (QDUIBTPBI.

B HekoTophIx ciydasx 3GQEeKTUBHBIM SBISETCS KOHTAKTHO-COPOLMOHHBIA MeTox 00ec)TOpHBaHUS NPUPOAHBIX BOJA, MPEIOKCHHBIH
HUU KBOB. KoaryasHT BBOAAT B BOJIY HEHNOCPEACTBEHHO IEpell KOHTAKTHBIMHU OCBeTIMTENsAMHU. B mepBoHauambHslil nepuon (1,5 - 2,0 9)

rojjaeTcsl MOBBIIEHHas n03a koaryissHTa 100 - 150 mr/a mo i . Ilpu sTOoM Ha 3epHax W B MOpPax 3arpy3Ku 00pasyercsi THIPOKCHI
ATIOMHHHS, KOTOPBIA BIOCISACTBHU copbupyer drop. B aror mepuoxa - mepuon "3apsaku" (uibTpaT, colepKamiui 00JIbIIOe KOJIHYIECTBO
HWOHOB (prOpa W ANIOMHHHS, OTBOIST B CICHUAIBHYIO €MKOCTH ISl MOCIEAYIOLUIEr0 MCIOJIb30BaHHS B KauecTBE MPOMBIBHBIX Box. Ilocie
"sapsaku" 103y KoaryJsiHta CHKaroT g0 20 - 25 Mr/i, 4ro obecneunBaeT 3 PekTHBHOE U3BIICUCHUE (TOPA 33 CUET COXPAHEHHUS] COPOLIMOHHOMN
criocobHocTH rHApokcuna amomunus. [Iporecc nedropupoBaHuss BOABI MOXHO OCYIIECTBISATH M 0e3 "3apsaku" HpH MOCTOSHHOM 03¢
KOAryJisiHTa, BEIMYUHA KOTOPOH ONpeessieTcss KaueCTBOM HCXOJHOM BOJIBI.

KonTakTHO-CcOpOIMOHHOE 00ecdTopuBaHNEe MpHEMIIEMO IIpu 00paboTke BOJ, copepKaiux GTop - 10 5 MI/iI, cepoBOJIOPOA - 10 2 MI/M,
IIEJIOYHOCTS - 10 6 Mr-3kB/1. Ha 1 Mr ynansemoro ¢ropa pacxonyercst okono 80 Mr cyibghara aTFOMHHHES.

Ob6ecroprBaHue BOJABI Ha aTOMOMOIUGUIIMPOBAHHBIX MaTepHUalax IMOKAa3bIBAET, YTO MOCIE OOpabOTKH COJSIMH AIFOMUHHUS, IECKa,
KepaM3uTa, ApoOJICHOr0 KIMHONTHJIONNTA U APYTHX (UIBTPYIOIINX 3arpy30K OHU CIIOCOOHBI 3G (EKTUBHO U3BICKATh U3 (HHIBTPYEMOil BOBI
¢dTOp-nOHBI. MakcuManbHOW COPOLIMOHHOW EMKOCTBIO MO (GTOpY U3 paccMaTpHBACMbIX MAaTEpHAIOB OOJNANACT ATOMOMOAU(UIMPOBAHHBIH
KJIMHOIITHJIOJIUT, KOTOPBIH B eCTeCTBEHHOU opme HTOp U3 BOABI IPAKTHYECKH HE M3BJICKACT.

TexHonmoruueckas cxema odech)TopuBaHUs BOIBI TyTeM ee HUIBTPOBAHHSA Yepe3 aTroMOMOIN(DUIUPOBAHHYIO 3aTrPy3Ky KIMHONTHIONUTA
COCTOUT U3 CKOPBIX (DHIBTPOB, 3arpy’KEHHBIX MOAUGHUIMPOBAHHBIM KIMHOITUIONUTOM. PereHepalio HCTOLEHHON 3arpy3KU OCYLIECTBIIAIOT B
JIBa IpUeMa:

- B3PBIXJICHHE U OTMBIBKA COPOEHTa OT (hTOPCOAEPKAIIIX OCANKOB, 3aJePKAHHBIX HA IOBCPXHOCTH U B OPaxX 3arpy3Ky;

- MomuduKauus 3arpy3kd IPONMYCKaHWEM 4epe3 Hee KOHIEHTPUPOBaHHOTO 4 - 6%-ro pacTBopa cojiel altoMuHMs (Hampumep,
CEPHOKHUCIIOTO aTIOMUHUS).

5.3.4. IlpumeHeHHe MeTOAa 0OPATHOI0 0CMOCA /151 YAaJeHHsl Pa3JIMYHbIX PACTBOPEHHBIX BelllecTB

DU3NKO-XMMHUYCCKUH COCTaB IOJ3EMHBIX BOJ MOKET BKIIOYATh B ce0s pasiMYHbIC H3BECTHBIC PACTBOPCHHBIC IPUMECH B INIMPOKOM
JMara3oHe KOHIEHTpPAIMil, TOpOH 3HAYMTENBHO IPEBBIIAIOIINX HOPMATHBHBIC ITOKa3zaTelad. [IoMHMO BBICOKOH MHHEpaNIU3allid MOA3EMHBIC
BOJIBI, KaK OTMEYAJIOCh BEIIIE, MOTYT COJICPKATh ITOBEIIMICHHBIC KOJTHYECTBA COJIEH XKECTKOCTH, (GTOp, CTAOMIIBHBII CTPOHINUIL, MapraHell, OpoM,
PAaIUOHYKINABL U JPYTUe KOMIIOHCHTHI, YAAICHHE KOTOPBIX U3 BOJBI TPAAUIMOHHBIME METOAAMHU COIPSDKEHO ¢ OONBIIMMU MaTepUaIbHBIMU
3aTpaTaMM U He BCETAa JOCTATOYHO 3((HEeKTHBHO.

B T0 e BpeMmsl mprMeHeHHe MEMOPaHHON TEXHOJIOTHH, B YACTHOCTH METO/1a 00paTHOTO OCMOCA, MIO3BOJISIET Y)KEe B HACTOSIIEE BpeMs Ha
MaJorabapuTHOM U HECIIOKHOM B DKCIUTyaTallid 00OpYIOBAaHHU HM3BJIEKATh M3 BOJABI 10 99% pacTBOpeHHBIX BellecTB. [IMTheBbIC CBOWCTBA
HOJIy4eHHOH Iocie 0OpaTHOOCMOTHYECKOH 00paboTKU IyOOKO 0OECCONICHHOH BOJE NMPUIAIOTCS WM IIyTEM €€ CMEIICHUS C PacueTHHIM
KOJIMUECTBOM MCXO/HOU BOBI (€CIIU MO3BOJISET UCXO/IHAS KOHIICHTPALUS KOHKPETHOTO MHI'PEIMEHTA), HIIH, B OTACIBHBIX CIydasx, B IPOIecce
KOHJULIMOHUPOBAHUS ITyTeM J100aBiIeHUS B 00ECCONECHHYIO BOJY ONPEISICHHOT0 KOJIMYECTBA HEOOXOJUMBIX BELIECTB U MUKPOOPTaHU3MOB.

Meton 06paTHOl"O OCMOCa peiHa3Ha4YCH I 06pa6OTKH HUCTHUHHBIX PaCTBOPOB, T.€. U3BJICYCHUS M3 BOJAbI PACTBOPCHHBIX MHUHEPAJIBHBIX
U OpraHuvYeCKux BEIICCTB, II03TOMY IIpU HAJIWYUU B HOI[3CMHOI71 BOJC JBYXBAJICHTHOT'O JKE€jle€3a U )I(CIIC306aKTCpHﬁ YCTaHOBKa
JAOYKOMITJICKTOBBIBACTCS CHUCTEMO# 00e3KeIe3HBaHNUS.

Ipu 3HAYNTENBHOM OaKTEPUATBHOM 3arps3HCHUH apTE3HAaHCKUX BOJ, YTO MMEET MECTO MPH 3arps3HEHHM MOA3EMHBIX BOJ CTOYHBIMH
BOJIaMH, B LIEJISIX IPEIOTBPAILCHHS OaKTepUaIbHOro 3arps3HeHHs MEMOPaHHBIX 2JIEMEHTOB BOJY IIPEIBAPUTEIbHO 00e33apaxkuBaloT. B ciydae
00paboOTKU MCXOIHOM BOJBI peareHTaMu, COACPIKAIMMH aKTHBHBIN XJI0p, Iepes 00paTHOOCMOTHYECKOH YCTaHOBKOW IpeNyCMaTpUBaeTCs y3eil
JIeXJIOPHPOBAHHSL.

B kauecTBe AEXIOPUPOBAHHUS HCTIONB3YIOTCSI COPOLIMOHHBIC (DHITBTPBI, 3aTPyKEHHBIC aKTHBUPOBAHHBIM YTJIEM, HIIH 00pabOTKY HCXOTHON
BOJIbI PaCTBOPOM OuCynbdaTa HATPUsl.

B Hacrosiiee Bpems pa3BUTHE MEMOPaHHOH TEXHOJOTWMH IMO3BOJIUT CO3JaBAaTh HAJCKHBIC, NMPAKTUUHBIE W YAOOHBIE B IKCIUTyaTaluu
YCTaHOBKM MEMOpaHHOW OYHUCTKH BOIBI HA OCHOBE 00OpaTHOrO ocMmoca. [IpOM3BOAUTENEHOCTE 0OPATHOOCMOTHYECKUX YCTAHOBOK COCTABIISICT
or 1 no 100 m3/4.

5.3.5. Ynanenne opraHn4ecKux 3arpsi3HeHHit

Jns psna moa3eMHBIX BOZA, O0COOEHHO B HedTera3ofoObIBAIOIIMX PErnoHax, Takux kak SIman, TiomeHckas 00J. M Op., XapakTepHO
HaJIMYME B HUX MOBBIILIEHHBIX KOHIEHTPAIUH OpraHMYecKuX 3arps3HeHuit (peHonos, HedTenpoyKToB U mp.).

B Ttakux Clly4dassX Hapsaay € TpaJUuUHOHHBIMHU WA CYHICCTBYIOIIMMH METOJAaMU OYUCTKU MOJA3EMHBIX BOJ HCOGXO}Z[I/IMO JOOCHAIICHUE
BOJIOOYMCTHBIX CTAHIIMH WK YCTaHOBOK O30HATOPHBIM 060py£[0BaHI/IeM U IPUMCHECHUEC COPGHHOHHHX d)I/IHI)TpOB, 4TO 00€CIIEYUT TIOJTYUYCHHEC
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BOJBI TpeOYEeMOro CTaHAAPTOM KauecTBa.

5.4. Ucnosib30BaHUE BOJ0OYHCTHOIO 060py}10B2]—[l’lﬂ 0JI0YHOI0 THIIA JIJIsl BOAOCHAOKEHUSI He0OJIbIITUX ropoaoB U HaCeJCHHbIX MYHKTOB,
a TaKJKe OT/IeJIbHBIX 00bEeKTOB

HMeromuecss HCTOYHUKY C KAYECTBEHHOH BOJOH OOBIYHO PACIIOI0XKEHBI HA OONIBIINX PACCTOSHUAX OT IOTpeOUTeNel, U TPaHCIOPTUPOBKA
€€ C IOMOIIBIO IPYNIOBBIX U JOKaJIbHBIX BOJOIPOBOIOB CBS3aHA CO 3HAYMTEIbHBIMHU KalUTalbHBIMU 3aTpaTaMu. B To ke Bpems OYMCTKa U
OIIPECHEHHE 3THUX BOJ HAa MeCTaX IO3BOJMIU OBl JOBOIAUTH UX KAaueCTBO O MUTHEBBIX KOHIULUNA M C IOMOLIBIO JIOKAIBHBIX BOJOIPOBOJIOB
cHa0)XaTh HaceJCHUE MUTHEBON BOIOM, IPU STOM IPOU3BOJUTEIBHOCTh COCTABIAET 110 5 - 10 ThIC. M3/CyT.

Hcxons u3 3TOro, yuuThIBasl CII0KHOCTh YKOJIOTUUECKOM U COLMaNbHONH 00CTAaHOBKH, 11€71ec000pa3HO 00eceuuTh HEOOXOJUMBIE YCIIOBUS
JUISL BHEJIPEHUS TEXHOJIOTHH OYUCTKHU U ONPECHEHHs BOJbI B PAKTUKY BOJOCHA0KEHHS HACEIEHHs B YKa3aHHbBIX peruoHax Poccuu ¢ momouipo
ABTOMATH3HPOBAHHBIX KOMIIAKTHBIX YCTAHOBOK OJIOYHOTO THIIA.

B 3aBHCHMOCTH OT COzeprKaIllUXcsl B BOJAE 3aTPA3HEHUH YCTaHOBKH MOTYT KOMIUIEKTOBAThCS HEOOXOAUMBIM HAOOPOM TEXHOJIOTHYECKHX
OII0OKOB, KOTOpBbIE BBIMYCKAIOTCA CepUiHO. KoOMIIEeKC BOJOMOArOTOBUTENBEHOTO OOOPYZOBaHUS MOXET Kak MOHTHPOBAaThCA B
OPHCHOCOONICHHBIX [UI 3THX IeJell IOMEIICHHUAX, TaK U IOCTAaBIATbCA B KOHTEHHEPHOM HCIONHEeHHU. Ilpemnaraemble penreHus
HpeAyCMaTPUBAIOT HE TOJIBKO BBICOKOE KAdeCTBO KOHEYHOrO MPOAYKTa - NUTHEBOH BOJABI, HO M MOJHYI 3aBOACKYI0 TOTOBHOCTBH
BOZIOIOArOTOBUTEIBHOIO 00OPYAOBAHMS, @ TaKXKe TEXHHYECKYI0 M CAHHTAPHO-THIMEHMYECKYI0 HaleKHOCTh. CTaHIUM IIPUTOTOBICHUS BOMBI
MUTHEBOIO KAauyecTBa, YKOMILJIEKTOBAaHHbIE YCTAHOBKAMH OJIOYHOTO THIA MPOU3BOAMTENBHOCTBIO 50 - 15000 M3/CyT, MO3BOJISIOT ONEpaTUBHO
peuatb npodneMy obecredeHns MUTHEBOI BOAON HACENCHHBIE ITYHKTHI C YUCIEHHOCTBIO 10 HECKOJIBKHX JECSATKOB THICSY YETOBEK.

CHab)eHre TUTHEBOM BOJIOM TOpOOOB, a TAKXKE€ TaKUX OG’LCKTOB, KaK OETCKUEC YUPEKIACHUA, 6OHLHI/IHI)I7 TMMaHCUOHATBI, TOCTUHHUILIBI U P.,
BO3MOYHO C MOMOIIBIO KOMIIJIEKCHBIX YCTAHOBOK U C UCIIOJIB30BAHUEM OTHEIBHBIX OJIOKOB.

JInst OYMCTKM TMOJ3EMHBIX BOJ OT Pa3IMYHBIX 3arpsi3HEHHH, a TakkKe IS PEarcHTHON OYHMCTKM IMOBEPXHOCTHBIX BOJA JUIS CHHIKCHHS
HOPMHUpYEMBIX Toka3aresneit 10 TpeboBanuii CanllnHa MoxeT OBITH HCIONB30BAHO PA3IMYHOE BHITYCKAEMOE POCCHUICKON MPOMBIIIIICHHOCTHIO
00opyznoBaHHUe, IPOIIEIIee anpoOaIiio B IPOU3BOACTBEHHBIX YCIOBUSX.

6. PEKOMEH/ALIMH IO OPTAHU3AIIMA KOHTPOJISI KAYUECTBA MMTHEBOM BO/Ibl B OTHOIEHANA XUMHUYECKUX
3ATIPAZHAIONIUX BEIIECTB

6.1. Beenenne. CTpyKTYpa HOPMATHBHO-NIPABOBOM 0a3bI

K HacTosmieMy BpeMeHH CyIIECTBYeT CIIeAyIomas CTPyKTypa 3aKOHOAATeNbHO-TIPABOBEIX aKTOB B 0OJIACTH MHTHEBOTO BOXOCHAOKEHHS.

A. 3akoH "O caHUTapHO-3MUIEMHOJIOTHYECKOM Onaromonyuun HaceneHus" (ot 19.04.1991 N 1034-1) kak ropuauueckas OCHOBa
JIeATEIbHOCTH HaA30PHBIX OPTaHOB.

b. Ilon3akoHHbIE HOPMATHUBHBIE AKTHI:

a) "IlonoxkeHne 0 TOCYAapCTBEHHOM CaHUTAapHO-3HAeMHoI0THYecKol ciryxoe" N 625 ot 05.06.1994;

0) CanlluH 2.1.4.559-96. I'mruenmueckue TpeOOBaHHMS K KAa4yeCTBY BOJbI LIEHTPAIM30BAHHBIX CHUCTEM HHUTHEBOTO BOJOCHAOXKCHUSI.
KonTponb kauecTsa;

B) CanlluH 2.1.4.027-95. 30HBI CaHUTapHOW OXpaHbl HCTOYHHKOB BOIOCHA0KEHUS W BOJOIMPOBOJIOB XO3SIHCTBEHHO-ITUTHEBOTO
Ha3HAYCHUSL.

Heorbemnemoit yacThbio YKa3aHHbIX HOPMATUBHBIX AKTOB OOJDKHBI SIBJIATHCSA yKa3aHUsS, B KOTOPBIX ONPEACICHBI MEXAaHU3M peaau3alun
9THX IPAaBUJI U NOPAAOK KOHTPOJIS 32 BBIIIOJIHEHUEM.

6.2. Ocooennoctu CanlluH 2.1.4.559-96

B CanlluHe peanu3oBaH NPUHIMIT PErMOHAIBHOIO TOJAXOJA K periiaMeHTAllMd KauecTBa MUTHEBOIH BOJbI, YUUTBHIBAIOLIMN MPHUPOIHBIC
OCOOCHHOCTH COCTaBa BOJBI M CIIEKTP aHTPOIOTCHHBIX BO3JCHCTBUH, XapaKTEPHBIX AJIS TAaHHOTO KOHKPETHOTO PETMOHA Ha OCHOBE €IMHBIX
roCyJapCTBEHHBIX HOPMATHBOB Ka4eCTBa BOJbI M €MHON METOIUKH €€ KOHTPOJIS.

Peanuszanuell mpuHIMIA PETHOHAJIBHOIO MOAXOAA SBISETCS BBeACHHE MOHATHA "Pabouas mporpamMma KOHTPOJIS KadecTBa HMHUTHEBOM
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BOJBI", KOTOpas COCTABISETCS Ul KaXIOH KOHKPETHOH BOJONPOBOAHOW CTAHUMKM HAa OCHOBAaHMM TPEOOBAHUI W HOPMATHBOB C Y4E€TOM
ycnoBuii (HOPMUPOBAHUS JAHHOTO MCTOYHUKA BOJOCHAOXKEHWS, CAHUTAPHOW OOCTAHOBKM B pErHOHE M INPUMEHSEMON TEXHOJOTHUH
BononoaroroBku. CocraBinenne Paboueil mporpaMmbl NPOU3BOJUTCS 110 €IUHON METOAMKE, U3JI0XKEHHOI B 00s3aTeIbHOM NPHIOKEHUH 1 K
CanlluHy - "TlpaBuia yCTaHOBICHHS KOHTPOJHMPYEMBIX MOKa3aTeled KadecTBa MUThEBOM BOJBI M cocTaBiieHHs Paboueil mporpammbl
MIPOMU3BOJICTBEHHOTO KOHTPOJIS KauecTBa MUTHEBOM BOJBI".

Be16op KOHTpoIHMpyeMBIX Ha KOHKPETHOM BOJOIpOBOje Iokasareneil u3 "denmepanpHoro" mepeuns CanlluHoMm oTHeceHn Ha
pErHOHAJIBHBINA YPOBEHb, HOO MPOU3BOIUTCS C YIETOM MECTHOIM CAHHTApHOM U DKOJIOTHYECKOH CHTYaLuH.

s TICpEUHs HILK XUMHUYCCKUX BCHICCTB B BOJAHBIX 00BEKTax BBIJICJICHBI XUMHUYCCKHUE BCIIECTBA, NUMCIOLUIUE KOHKPETHYIO XUMHUYCCKYIO
qupMyIIy CTpOCHUS (HOH nim MOJ'ICKyJ'Ia). U3 TICPEYH UCKJIFOYCHBI TOBAPHBIC U OTPACICBbIC HAa3BaHUS IIPOAYKTOB, CMECH BCIICCTB, BEIICCTBA,
JAUCCOLIMUPYIOMNUE B BOAC, U BBISABJICHBI HECTIOCPEACTBCHHO 3arpsA3HAIOIINC BCIICCTBA, KOHLUCHTPALIUU KOTOPBIX BO3MOKHO H3MEPUTHL B BOJAC
HUCTOYHHUKOB BOHOCHaG)KeHI/ISI U MIUThCBOK.

[lepeyeHb XHUMHYECKHX BEIIECTB COCTABJCH HE MO al(haBUTy, a B COOTBETCTBUU C MX XUMUYECKON Kiaccu(UKalUel, KaKk MPUHATO B
CIICIIMANIGHOM JMTepaType. OTO IO3BOJSET OOHAPYXKUTh HCKOMOE BEIECTBO HE3aBHCHMO OT CHHOHMMAa €ro HaMMEHOBaHUA IO Jo0oit
UCTIONb3YeMOM XUMHYIECKONH HOMEHKJIIAType.

YacTh moka3zaTenell XMMHUYECKOIO COCTaBa BOJIBI BbIAENCHA B OTHEIbHbIC TaOAMIBL. B HHX yka3aHbl BeleCTBAa, XapaKTepHbIC A
HOBEPXHOCTHBIX U MOJ3eMHBbIX BoJ Poccuu, Haubosee paclpoCTpaHEHHbIE peareHThl Ajs oOpabOTKM BOABI, a TaKKe HEKOTOPHIE BEIIECTBA,
NOJTyYUBIIME ITOBCEMECTHOE PACIPOCTPAHEHUE B CBA3M C IPOMBILUIEHHBIM HJIM  CEJIbCKOXO3SMCTBEHHBIM 3arpsA3HEHUEM HMCTOYHHUKOB
BOJOCHAOXKEHNUA. Bce 3TH Tpymmel mokasarenell IMOMIEXaT O00S3aTENIbHOMY KOHTPONIO INPH IPOBEACHHH PACIIMPEHHBIX HCCIICIOBaHUH
BOJIOUCTOYHHMKA M NHMTHEBOH BOJbI; B JajJbHEHIIEM aKTyalbHbIE ISl AAHHOTO BOJOIPOBOJA HMHIPEIMEHTHI IMOJIEKAT CHCTEMATHYECKOMY
KOHTPOIIIO.

BBeneHre NOMOMHUTENBHBIX MOKa3aTeel, BKIOYEHNE KOTOpPBIX B Pa60qy10 nporpaMmmy HpOU3BOJACTBCHHOI'O KOHTPOJIA PpEHIACTCA Ha
PETHOHAJIBHOM YPOBHE, IO3BOJIAET CyAUTH 00 3(1)(1)8KTI/IBHOCTI/I OYUCTKHU BOJblI Ha CTaHUHH, O CAHUTAPHOM COCTOSAHHH pacnpez{enmenb}{oﬁ
CCTH.

IIpou3BOACTBEHHBIH KOHTPOJIb KauecTBa NHUThEBOW BOIbI Oazupyercss Ha Paboueilt mporpamme, pa3paboTka KOTOpOW OCHOBaHa Ha
"pacIIMPEeHHOM HCCIIEI0OBaHUU BOJBI", B TIpollecCe KOTOPOro, IO pe3ysbTaTaM CaHUTapHBIX 00cCienoBaHUN OOBEKTOB, 3arps3HSIOLIUX
UCTOYHMK BOJIOCHAOXKEHHUS, a TaKKe JAHHBIX JIAOOPATOPHBIX AHAIM30B BOABI B MECTE B0J03a00pa, M3Y4aeTcsi COCTaB BOJAbI MCTOYHMKA
BOJIOCHA0KEHUS.

Jlanee ans cHUCTEMaTHYeCKOrO KOHTPOJIS OTOMpAroTCsi, B COOTBETCTBUHM C mojoxeHusMu CanlluHa, mokasarenu, xapakTepHsle ais
cocTaBa BOJBI MCTOYHHKOB BOJOCHAOKCHHS JAHHOTO BOJOMPOBOAA. IIpu TakoM MOAXOAE Ui MHOTHX BOJOMPOBOJOB, B MEPBYIO OYEPElb C
MOJ3€MHBIMH UCTOYHUKAMH, 3TO OyJIeT MUHUMAaJIbHO OrpaHUYCHHbIH (HO 0CTAaTOYHbIH) 00bEM aHaIM3a.

B coorBerctBun ¢ CanlluHowm OpraHbl HCTIOJIHUTEIIBHOW BJIACTH POCCHI/I, B YbEM BCACHHMH HAXOAUTCS >KUJIMIIHO-KOMMYHAJIbHOC
XO3$IﬁCTBO, CaMOCTOSATEIIBHO OCYIIECTBIAKOT YTBEPXKACHUEC Paboueii MporpaMmbl IPONU3BOACTBEHHOTO KOHTPOJIS Kaye€CTBa MMUTHEBOM BOJbI HaA
OCHOBAaHWHU PACHIMPEHHBIX JaHHBIX O KAYE€CTBEHHOM U KOJIUYECTBEHHOM COCTaBE BOJBI UCTOYHHKA BOHOCHaG)KeHI/Iﬂ.

B JOKYMECHTE OIIPEICIICH MOPAA0K CAHUTAPHO-3IMUIACMHUOJIOTUYECCKOTO Haa30pa 3a CO6J'IIOI[CHHCM TpeGOBaHI/If/'I CanlluHa.

6.3. Pexomenaanum no cocrasjeHnio IlporpaMMel npoBeieHUsl paCIIMPEHHBIX HCCIe0BAHUI BOABI

Pabowas mporpamma IpPOU3BOJCTBEHHOTO KOHTPOJS KadyecTBa BOJBI, BKIIOYAIOIIAs MEPEYCHb XMMHYECKHX BEHIECTB, BHIOPAHHBIX JUIA
MOCTOSTHHOTO KOHTPOJIS, B COOTBETCTBHY ¢ npriiokeHneM | CaunllnHa 6a3upyercst Ha TaHHBIX "pacIIUpEHHBIX HCCIEJOBaHIA".

IIpo6iaema QopMUpOBaHUsS TMEpeyHs BEIIECTB I MPOBEICHHS PACIIMPEHHBIX HCCICIOBAHUI Ka4yecTBa NUTHEBOW BOIBI OCTACTCH
HanMeHee NMPopaboTaHHOM K HACTOSIIEMY BPEMCHHU.

bazoBas unpopmanus, T.e. MaTepuansl, ykazauusie B . 1.2.1 npunoxenus 1 k CanlluHy, o6ocHOBBIBaeTCS Ha JaHHBIX OPraHOB OXPaHbI
HOPHUPOJIBL, THAPOMETEOCTYKOBI, YIPABICHUS BOJHBIMH PECypcaMy, T€0J0TUH U HCIOIb30BaHHUA HEIp, NPEANPUATHI U OpraHU3aluii, OpraHoB
YIpaBIICHHUs] ¥ OpPraHU3AIMK CEIbCKOTO X03sHCTBa, IEHTPOB [ 0ccaH M IHA130pa, TAHHBIX COOCTBEHHOM JIAOOPAaTOPHH U T.11.

AHanu3 3Toif MHGOpPMAlIMU IO3BOJSET NPHHATH OOOCHOBAHHOE pEIICHHWE O BKIIOYEHHH WM HEBKIIOYEHHH B pPaCIIMPEHHbIC
HCCIICIOBAHUS JIMIIb YacTH MECTULHUIOB U SIOXMMHKATOB, a TaKKe HEKOTOPBIX HamMeHoBaHMM u3 mpuioxeHus 2 k CanlluHy. [lns
OospiMHCTBa BelecTB, periaamentupyeMbix CanlluH 2.1.4.559-96, umeroweiicss nHGpopManuy ISl OPUHATHS PELICHUs] O BKIIOYEHUH WU
HEBKJIFOUEHHH UX B PaCIIUPEHHBIC UCCIIE0OBAHHUS OYEBUIHO HEJJOCTATOYHO.

MOHHTOPHHT BOJZOMCTOYHHMKOB BEIETCS Yalle BCEro TAKXKE 0 BEChMa OTPAaHMYCHHOMY IEPEYHIO0 KOHTPOJIHMPYEMBIX IOKaszaTresei, a
JIAHHBIE O COCTaBe M O0BEeMaxX CTOYHBIX BOJ, IOCTYMAIOUIMX B BOJOUCTOYHMK, OOBIYHO BEChbMa HEMOJHBL TakuM oOpas3om, 0Oa3oBas
nHpopMaLus He 3aMEHsIeT PACHIMPEHHOT0 aHAIN3a, & JIMIIb CIIYKHUT OCHOBOI JUISl €T0 TNIAHUPOBAHUSL.

B cityqae OTCYTCTBUSL M HEBOSMOXXHOCTH CBOCBPEMEHHOI'O HOJIy4eHUs 0e3B0o3Me3nHOI (B coorBercTBuu ¢ I. 3.3.1 MY 2.1.4.682-97)
6a3oBolf MHGOPMAIMK OT OPraHHM3alMil OPraHOB OXPAHBI MPUPOJIBI, TMAPOMETEOCIY>KOBI, YIpPaBICHHS BOAHBIMH pPECypcaMy, I'€OJOTHH U
UCIIONB30BAaHUS HENp, NPEANpPHATHII M OpraHu3aluii OpPraHOB YIPAaBICHUS M OPTaHU3alUH CENbCKOTO XO3SHCTBA U T.IL., OPTaHU3ALUH
BOJIOCHAOKCHUS BIPaBe YUUTHIBATH B KA4ECTBE TAKOBOH TONBKO JAaHHBIE COOCTBEHHOH NPOM3BOJCTBEHHON JIaOOpaTOpHU O KauecTBe BOJBI 32
HPEIICCTBYIOIIUE TOIBL.
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Jna opraHu3anMu KOHTPOJIA KadecTBa NMUTbEBOH Boapl B coorBerctBuu ¢ CanlluHom pexomenmyercs ciefyromas cxeMma BbIOOpa
KOMIOHEHTOB JJI PACIIHPEHHOT0 HCCIEI0BAHHS BOBI BOJAOUCTOUHHKA!

1. IIpoBoauT ananu3 6a3oBoi nHGopManuy, ykasaHHoH B 1. 1.2.1 npunoxenus 1 k CanlluHy 2.1.4.559-96. Takoit nadopmanueii yame
BCETO SABJIAIOTCS COOCTBEHHBIC NAaHHBIC OpraHH3anuu BojocHaOxeHus mwin [[COH mo cooTBeTcTByromeil TeppUTOpUH O KauecTBE BOJIBI 3a
nocjaeaHue 3 roza.

2. Ilo pe3yabTaTaM 3TOT0 aHaiu3a OIPEAC/IAIOT BEIICCTBA, O KOTOPBIX MMCKOTCA CBCACHHS B IPCACTABJICHHBIX MaTepuajiax U KOTOPbIC
BKJTIOYAKOT WJIM HE BKIIIOYAIOT B paCHIMPEHHBIC HUCCIICAOBAHNU Ha OCHOBAHNUHU JaHHBIX 00 ux CoAeprKaHuu B BOJAE.

3. Ecmm 6aszoBas uHpOpManus He COJCPXKUT YOEAUTENbHBIX [O0KA3aTeNbCTB OTCYTCTBHMS B BOJIOUCTOYHMKE W HHUTHEBOW BoOjE
3arps3HAIONMX BellecTB, Hopmupyemblx CanlluHom (B TOM uyMcne W NPHBEAEGHHBIX B TNPHIOKEHHH 2), NPOBOAUTCS PaCHIMPEHHbIH
XMUMHUYECKUH aHain3 BOJbI UCTOYHMKA (OJHOKPATHO) C MCHOJIB30BAHUEM COBPEMEHHBIX WHCTPYMEHTAJbHBIX METOIOB HCCIIENOBAHUH UL
HauboJIee MOJTHOTO BIABJICHHS 3arpsi3HEHUH BOIOMCTOYHUKA.

Jlns 5TOro BelecTBa, CBEAEHUS O KOTOPBIX OTCYTCTBOBAJIM B IPEJICTABICHHBIX MaTepuaax, rPyNIUPYIOT MO0 XUMMYECKHM KJIaccaM M
IpyHnnaM TakuM o0pa3oM, 4TOObl ¢ MMHHMAJIbHBIMH 3aTpaTaMu, IIyTeM MPUMEHEHUs CENEeKTUBHBIX (U3HKO-XHMMHYECKUX METOJO0B (IPHEMOB)
UCCIIeJOBaHUSA, MOXHO OBLIO ONpPEeeIUTh HATUYUE UM OTCYTCTBUE 3THX KJIACCOB, TPYIII WIIM TOMOJIOTHYECKUX PAIOB B LIEIOM.

Hcnoms3yemslii MeTon (IpueM) OOIDKEH JAaBaTh OJHO3HAYHBI OTBET O HANMYMU MM OTCYTCTBHM HMCKOMBIX KJIAcCOB (TPYIII)
3arps3HAIOMINX BEIIECTB B BOJOUCTOYHHKE, yOSAUTEIBHBIHA I TEPPUTOPUATBHBIX OpraHoB CaH3MUIHAA30DA.

4. HpI/I TIOJIOKHUTECIIBHBIX Ppe3yJibTaTax 06061HCHHOﬁ OLCHKH KadyeCTBa BOJAbl Ha IPUCYTCTBUEC B HEH TOro WM HMHOIo Kiacca
3arpsA3HAIOUINX BEIIECTB, IIPOBOAAT Oosee IICTaIIBHLIﬁ XUMHUYECKHN aHAIIN3 KOMITIOHEHTHOTO COCTaBa HpeI[CTaBHTeHeﬁ 06Hapy>KCHHOF0 Kij1acca
1 UX KOJIMYCCTBECHHOI'O COACPIKAHNUS B HCCHCIIyeMOﬁ BOJE.

5. Ha ocHoBanuu ananmu3a 0Oa3oBoii mH(popmammu (. 1 W 2) ¥ NPOBEICHHOrO OJHOKPATHOrO (KaK MHHUMYM) '"pacHIMpEHHOTO
XUMHYECKOro aHanmsa Boabl" (1. 3 u 4) cocraBisercss 0OOCHOBAaHHBIN IepeueHb XMMUYECKUX BEIIECTB Ul " pacIIMpEeHHBIX J1a00paTOPHBIX
Mccre0BaHni BOIbI" KOHKPETHOIO UCTOYHHKA, MPOBOAUMBIX B TEUCHHE I'0Jla, U OTACJIBHO MEepevYeHb BEIIECTB IS TOJ0BBIX "PacIIMPEHHBIX
Uccie0BaHui" cocTaBa MUTHEBOM BOJBI KOHKPETHON CHCTEMBI BOJOCHA0XKEHHSI, KOTOPBIC COTIACOBBIBAIOT C TEPPUTOPUATIBHBIMU OpraHaMu
CandnuaHa3opa.

B coorBerctBun ¢ tpedoBanusmu CanlluHa 2.1.4.559-96 o0a 3Tu nepedHs JOJIKHBI 0053aTeIbHO BKIIFOYATh, HAPSY C 3arpsi3HSIIOIUMEI
BEILLECTBAMHU, OOHAPYKCHHBIMH B Pe3yJIbTaTe PACIIMPEHHOrO XMMHYECKOTO aHaIN3a BOABL, Bee Mokaszarenu u3 Tabu. 2 CanlluHa.

st cucteM BOJOCHAG)KEHUsSI, MCIIONB3YIONIMX PCareHTHBIC METOABI 0OpabOTKHM BOMBI, MPH MPOBEACHHH PACIIMPEHHBIX HCCICIOBaHMUIA
nepea mogaveii BoAbI B PacOpeICIUTENbHYIO CeTh, HOMOMHUTEIBHO BKIIOYAIOT MOKa3aTesn, ykasanubie B Tabn. 3 CanlluHa. Crenyer Takke
BKJIFOYATh 3arPS3HSIONINE BELIECTBA, COACPIKALIMECS B PeareHTax M (UIBTPYIOIIHX 3arpy3Kax, Ha OCHOBaHUH HH(POPMAIIMH, PEICTABICHHOH B
ceprudHKaTax Ha 9Ty npoaykimio. Eciau peareHTHas 06paboTKa BOJbI HE OCYLICCTBISIETCS, TO HCCICI0BATh BOAY Ha YKa3aHHBIC HHIPEIUCHTHI
CanlluH He TpeOyer.

VkazanHas TMPpUHOUININAIbHAA CXEMa O3BOJIACT CYIIECTBEHHO YMCHBIIUTD 3aTPAThl HA NPOBEACHUE PACIIUPEHHBIX KMCCIICIOBAHUI BOIBI.

[lepeuens mokazaTeneil KayecTBa Ul PACIIMPEHHBIX HCCIIEIOBAHUI COCTaBa MHUTHEBOW BOABI KOHKPETHOH CHCTEMBI BOJIOCHAOKEHHS
0OBIYHO BKJIFOYAET CIIEAYIOIINE BXO ke B Ta0. 2 u mpuinox. 2 CanlluHa:

O0001eHHbIE MOKA3ATEIH

1. pH.

2. OOuiast MUHEpaJTU3alys.

3. XKecrkocTth 00111231,

4. OKHCIIIEMOCTh NIepMaHraHaTHasl.
5. HedrenpomyKTer.

6. [IABannoHakTHBHBIE.

7. ®eHOIBLHBIN UHJIEKC.

Crenyer UMeTh B BUIY, YTO BCE yKA3aHHEIC B 3TOH pyOpHKe HOPMATHBBI HE SBILIOTCS OKOHUATCIBHBIMHU I OLCHKU JaHHOH BoJbI. Tak,
B YaCTHOCTH, TP HOPMATHBHOM COZEpP)KaHUU B Boje "He(hTenpoxykTos" Ha ypoBHe 0,1 MI/I, KOHIEHTpaIMs UX 00513aTeIbHOTO KOMIOHEHTa
"6enzona" (Hopmatus 0,01 MI/T) MOXKET OKa3aThCs IPEBBILICHHOH Ha MOPSIOK, a BO3MOXKHOT0 KOMIOHeHTa "nudenuna” (Gperundensona, [IJIK
0,001 wmr/m) - ma nBa mopsaka. "®deHONbHBIH HMHAEKC" BOABI, HAampuUMep, MOXeT oTBedarb HopMaTtuBy (0,25 Mr/m), a conepikaHue
"nponungenona"” (Hopmatus 0,01 Mr/i) npu 3TOM OKa)KeTCs B JAHHOI BOJie NPEBBILICHHBIM B 25 pas, a "¢denona" (Hopmarus 0,001 mr/m) B 250
pas.

IIpuBeneHHble 30eCh IMOKA3aTeNM KAadyecTBA JAIOT JIMIIb CaMblii OOLIMH KOHTYp JAaHHOW BOXBI, HNPUTOJHBIH B OCHOBHOM JUIs
PETUCTPUPOBAHUS KAKUX-TO (DOPC-MAKOPHBIX CHUTYAI[Mil WK TMOJYYCHHS CaMbIX OOIIMX CBEJCHWH, TaKHX, HAPUMEpP, KaK XapaKTePUCTHKH
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MOCTOSIHCTBA COCTaBa MJIM HAJIMYMsI CE30HHBIX M3MCHCHMI €€ KauecTBa.

Heopranuyeckue coeinHeHusl (3JIeMEHTHBII COCTaB, KATHOHDI)

8. AnoMHUHUM ("“'11 * ).
9. Bapuii (B2 * ).

10. Bepumnit (B¢ * )

11. bop (B, cym.).

12. Banagwmii (V, cym.).
13. Bucmyrt (Bi, cym.).

14. Bomsdpam (W, cym.).
15. EBpomuii (Eu, cym.)
16. XKeneso (Fe, cym).

17. Kapmuii (Cd, cym.).
18. KobainsT (Co, cym.).
19. Kpemnuii (Si, cym.).
20. JIutwmii (Li, cym.).

21. Maprasnen (Mn, cym.).
22. Meap (Cu, cym.).

23. Monu6aen (Mo, cym.).
24. Mpiubsik (As, cym.).
25. Harpuii (Na, cym.).
26. Hukens (Ni, cym.).
27. Huoobwuit (Nb, cym.).
28. Pryts (Hg, cym.).

29. Pyouautii (Rb, cym.).
30. Camapwii (Sm, cym.).
31. Ceunen (Pb, cym.).
32. CeneH (Se, cym.).

33. Cepebpo (Ag, cym.).

34. Crpormmii (51 ).
35. Cypbma (Sb, cym.).
36. Tanmwmii (T, cym.).

37. Tennyp (Te, cym.).
38. Xpom (=1 7).
39, Xpom (=),

40. Hpnak <8 i

41. Mon ammonus ( ).

B Hacrosiee BpeMsi OTCYTCTBYIOT KOPPEKTHBIE MHTETpAJIbHBIC MOKAa3aTeld, XapakTepu3yronme 0e30macHOCTh (100pOKavecTBEHHOCTS )
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BOJbl B OTHOUICHHM 3THX 3arps3HSIONIMX BEIIECTB. B 3TOil cBsi3u mpezacraBisiercsi HEOOXOAMMBIM B XOJ€ PACHIMPEHHBIX HCCIIEAOBAHHUN
[POBEACHHE aHAJIN3a BOJIbI MHIMBUYalbHO Ha KaXKAbIH 13 aeMeHToB (N 8 - 41).

Heoprannyeckue coefHeHUs (AHOHBIN COCTAB)

42. Bpomuzg-non (Bt ).
43. Hutpar-uox (NO i ).

44. Hutpur-noH (NCl ) ).

30
45. Cynbat-uon (' ).
46. dTopua-noH (F- ).

47. Xnopua-uoH (Cl_ ).

48. llnanua-uox (CN- ).

49. Cynbduast (H SHHSHET ).

Jlpyrue HeopraHWYecKHe COCOWHEHWs, ykasaHHble B npmwiok. 2 CanlluHa 2.1.4.559-96, BBOmuTh B 0O0S3aTENBHBIN IEpedYCHb
PACIIMPEHHBIX UCCIIEIOBAHUH IIPEACTABIIIETCS HELENeCO00pa3sHbIM MO CIIEAYIONMM IPHYHHAM.

ﬂOCTaTO'—IHO HaJIC)KHBIC aTTECTOBAHHBIC METOAUKHU ONIPEACIICHUS B MUTHEBON U HpHpOJI{HOﬁ BOJIC pOJAaHU/I-UOHA ( HCHN ), XJIOpUT-UOHA (

CI0 Cl0T Cl0 HO SiD2s
), XJopar-HoHa ( ), mepxiuopar-uoHa ( '), mepexucu Bogopoaa ( ) u mepcynbdar-noHa ( ) CeromHs OTCYTCTIBYIOT.

Hmerotess MeToauku ONpEeaCIICHNS YKa3aHHBIX HpHMCCGﬁ JUIsL CTOYHBIX BOJI COOTBETCTBYIOLIUX IIPOU3BOJCTB, HO IO cBOCH YYBCTBUTEJIIBHOCTH,
TMOrPEIIHOCTH U CEJIEKTUBHOCTU OHU MAJIO NPUTOAHBI TSI OLICHKH MMUTHEBOM BO/IBI.
y [CofMO 31"
To e OTHOCHUTCA W K aHMOHAM KOMIUIEKCHBIX COCIUHCHHM FeKcaHHTp0K06aJII>TI/IaT-I/IOHa u li)eppOIlI/IaHI/IZ[-I/IOHa

[Fe{CH) 1~
, COIACpXKaHUE B BOJAEC KOTOPBIX, I[IO-BUAUMOMY, uenecoo6pa3Ho OLCHUBATb 110 KOHLCHTpalUu COOTBETCTBYIOIIUX
KOMHJ’ICKCOO6pa3y}0H.[HX 3JIEMEHTOB - KOOAIbTa U TPEXBAJICHTHOT'O KeJIe3a.

BecbMa ManoBepoATHO NMPUCYTCTBHE B BOZOUCTOYHHUKE TAKUX HEYCTOHUMBBIX COEIMHEHHUH, Kak, HanmpuMmep, Gocdop sneMeHTapHbIH Ui
HEPEKUCH BOIOPO/A, M TAKUX CHJIBHBIX OKUCIHMTENEH, KaK XJIOPHTBI, XJIOPAThl MM NEPXIJIOPATHI.

Yro KacaeTcsi HOPMUPYEMBIX COCAUHCHUN THUIPOCYIb(OHI-HOH U CEPOBOTOPOA, TO ATTECTOBAaHHBIC X BPEMEHHO JOIYIICHHBIE METOIUKH
aHa/IN3a, a TaKKe COBPEMEHHAs aHAIMTHYecKas 0a3a MO3BOJIAIOT ONPEIEIUTh UX B BOJAE JIMIIb KaK CyMMapHOE COJACpiKaHHE BCeX (opMm
cynspunoB. Conepxanue Kaxaol GOpMbI B OTAENPHOCTH PACCUUTHIBAIOT IO CHENHUANbHBIM TabmunaM. OTHOCUTENbHbIE KOHIIGHTPAIMU 3TUX
¢opm B BojJe 3aBHUCAT mpexzae Bcero oT pH 3Toit Boxbl, B MEHbILCH Mepe - OT ee TeMmIeparypbl U o0uiero cosnecoiepkanus. Hampumep,
Cynb(QUI-HOHBI HOSBIAIOTCSA B 3aMETHBIX KonudecTBax Jmmp npu pH > 10; mpu pH 11 cynsdun-nonos comepxurcs 1% 0T cyMMbl Bcex
cynb¢unos; mpu pH 12 - 9%, npu pH 13 - 50%, yTo HeakTyaJbHO JUIsl MUTHEBOM U IIPUPOAHBIX BOJI.

INo-BumuMomy, B mampHeifmem mpu nepepaborke CanlluHa cnemyeT eme pa3 paccMOTpEeTh BOIPOC O HEIECOOOPA3HOCTU BKIIOYEHHMI
BBIIIECYKA3aHHbBIX BEILECTB B IEPEUEHb MPOBEIEHUS PACIIUPEHHBIX HCCIIENO0BAHUM.

Opranuyeckue nNoKasaTtesu

Hawnbonee npo6neMHOH mpeAcTaBIsAeTCs OLEHKAa BOABI HAa COACP)KaHHE B HEW OpPraHMYECKUX HpHMeced. DTO CBA3aHO KAaK C IIMPOKHUM
CIIEKTPOM BO3MOXKHBIX 3arpSI3HSIOIINX BEIIECTB, TaK U ¢ OOIBIINMH CIIOXKHOCTSAMHU HX OIpeeIeHHs U HHTEPIPETAlN Pe3yIbTaToB aHAIN3a.

K oprannvecknM BeuiecTBam, HOAJISKAIIMM 00sI3aTEIPHOMY BKIIFOUCHHIO B pacIIMPEHHbIC HccienoBanus, Tadi. 2 CanlluHa otHocHT:
50. ¥ -I'XII (uepaw).

51. AAT (cymma u3oMepoB).

52.2,4-D,

a IIPpUIIOK. 2 CanlluHa - Bechb CIICKTp ApYrux OpPTraHHYCCKUX 33Fpﬂ3HCHHﬁ, JUIT KOTOPBIX B HACTOAIICEC BpPEMS YCTAaHOBIICHBI
TUTUCHUYCCKUEC HOPMATHUBLI.

B aT0it cBA3M pacCIIUpEHHBIC HUCCIICAOBAHUS MOJDKHBI BKIIHOYATh CBCACHHSA O HAJIMYUHU WM OTCYTCTBUU OCHOBHBLIX KJIaCCOB (prHH)
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3arpsA3HSAIOLIMX BEIIECTB, yKa3aHHbIX B puiok. 2 CaulluHa, koTopble npuOIMKeHHO MOXKHO MPEACTABUTD CIEIYIOIUM 00pa3oM:
YIJICBOIOPOBI, HAIPUMeEp, OCH30M U 1p.;
MOJIMAPOMATHYECKUE YTIIEBOJOPO/bI, Hanpumep, OeH3(a)mupeH u ap.;
rajJoreH3aMelIeHHbIC OPraHUUECKHE COSMHEHUS, B TOM YHCIIE JICTYy4ne, Harpumep, Xjaopodopm, xiopOeH30ma u ap.;
CIHUPTHI M IIPOCTHIE APHUPBI, HATPUMEDP, METAHOJ, TUMETHIIOBBIN dUp U Jp.;
KapOOHUIBbHBIC COCMHEHUS (AIbJCTHABI i KETOHBI), HAIPUMED, aKPOJICHH, AUITUIKETOH U Jp.;
OpraHUYeCKUe KUCIOTHI (AHHOHBI OPTAaHUYECKHUX KHUCIIOT), HAIIPUMeEp, aKpUIIOBast KUCIOTa, OCH30iHas KHCIIOTa | JIp.;
CIIOKHBIE 3()UPHI OPraHMICCKUX KUCIIOT, HAIIPUMep, BHHUJIALIETAT H Jp.;
MIPOU3BO/IHBIC OPTAHMYECKHUX KHCIIOT, HAIPUMEP, AllETOHUTPUI | JIp.;
(eHonbl, HanpuMep, GEeHoI, KPe3o u Ap.;
KkapbamaThl, THOKapOaMaThl, MPOU3BOAHBIC MOYCBUHBI I THOMOYCBUHEL,
aMUHBI, HalIpUMep, 9TaHOJ aMHH, aHWIUH U JIp.;
HUTPOCOENHEHHSI, HAIPUMEP, HUTPOOSH30JI U Ip.;
TeTePOLMKINYECKUE COeIMHEeHHUS, HarpuMep, Tpudytmwidocdar, Tpukpesmndocdar u ap.;
cepocoJiepaKalie COeAUHEHNs, HalPUMep, CEpoyTrIepo U 1p.;
JIEMEHTOOPTaHUYCCKUE COCMHEHHMS, HAIPUMEP, TPHOYTHI-0JI0BO, STHIMEPKYPXJIOPHA U Ap.

IIpu mpoBeneHHH pPacHIMPEHHOro aHanu3a (M PaCHIMPEHHBIX HCCIECJOBAHHN) ClleoyeT OPUEHTHPOBATHCS HE TOJIBKO M HE CTONBKO Ha
aHaJIM3 MHAUBMIYalbHBIX 3arpsA3HEHUM, 4YTO BECbMA JIOPOrO M TPYJOEMKO, CKOJIBKO Ha OIpe/Ie/IeHue IIPUCYTCTBUS B UCCIIEyEMOM BOJIE TPy
OPraHUYECKHUX COEJMHEHUM B 1IEJOM.

Tak, HampuMep, OTpULIATENBHBIM pPe3ydbTaT aHANM3a BOABI Ha COAEPKAaHUME OOLIEr0 OPraHUYECKOro XJOpa ¢ OOJNBINOI CTENCHBIO
NpHOMIDKEHNS YKa3bIBaeT HA OTCYTCTBHE B MCIBITYEMOI BOJE IPYII XJIOPOPraHUYECKUX MECTHIHIOB, JIETYYHX IaJIOreHaIKaHOB - IPOLYKTOB
XJIOPUPOBAHHUSA BOJBI, a TAKXKE XJIOP3aMELICHHBIX YIJIEBOAOPOAOB, CHHPTOB, (PEHONOB U IIPOYMX, a CICJOBATENbHO, M HAa OTCYTCTBHE
HE0OXOAUMOCTH B IIPOBEACHUH KOHTPOIIS 3TOM BOJBI 32 YKA3aHHBIMU COCAUHEHUSIMU.

Takum >xe 00pa3oM OTpULIATENBHBIH pe3yNbTaT aHaIW3a BOJBI Ha COJEpiKaHHE OOIIero KapOOHMIAa M30aBIET OT HEOOXOIUMOCTH €e
UCCJIEN0BAHUS B OTHOLIEHUHM MHOTOYMCIIEHHBIX WHIUBMIYaJdbHBIX 3arpsi3HSIOLIMX BEIECTB, OTHOCAMIMXCA K KETOHaM M allbAeTuiaM,
HalpHMep, aKpoienHa, GopManbaeruaa, OeH3albIeruaa, M3 THI-KeTOHA.

CoBpeMeHHBIE HHCTPYMEHTAIbHO-aHATUTHYECKIE METOIBI - XpoMaTorpadus, Macc-crekTpoMetpust, IK-crnekTpocKkonust, CrieKTpoCcKOIHs
SIMP, a Tarke MX KOMOMHAIIMM COPHEHTHUPOBAHBI Ha NPOBEJICHUE IPYNIIOBBIX CKAHHUPYIONIMX HCCIENOBAaHMII. DTO BO MHOrOM oOJIeT4acT M
yZeLeBIseT NpoBeAeHHE pacinpeHHbIX aHanu3oB o CanlluHy.

Ilpy MOJOKHUTENBHBIX Pe3yJbTaTaX OOOOIICHHOH OIICHKM KayecTBa BOJBI HA IPHUCYTCTBHE B HEH TOr0 WM HHOTO Kiacca (TPYIIIBI)
3arpsA3HSIOIMX BCIIECTB CJIEAYeT IPOBOAWTH Oojiee HETAaJbHBIH XUMHYECKHMIl aHAIM3 KOMIIOHEHTHOTO COCTaBa MPEACTABHTENCH
00HapYXCHHOTO KJIacca M X KOJHMYECTBEHHOT'O COJICPKaHMsI B UCCIIEyeMOM BOJIE.

AHanu3bl BOJBI 110 HAUMEHOBAHUSIM, NPUBEICHHBIM BBIIIE, 00SM3aTENIbHBI TOJIBKO JJISI NMPOBEICHHUS PACIIMPEHHBIX MCCIIENIOBaHUH U B
OYEeHb HE3HAUYUTEIHHOM 00beMe peabHO BXOIAT B Pabouyto nporpamMmy npou3BOACTBEHHOI'O KOHTPOJIS.

MoxHo TNPEUIOKUTD CIIEAYIOIYH0O KOHKPETHYIO CXEMY IPOBEACHUA PACIIMPEHHBIX HMCCJICIOBAHUI B YaCTH ONPENCIICHNUSA OPTaHUYICCKUX
3arpsA3HAONINX BEIIECTB.

[TepBOHAYATEHYIO OLEHKY OPraHMYECKOTO COCTaBa BOJBI IPOBOAAT B OTHOLICHHH BaJOBOTO KOJIMYECTBA INPHCYTCTBYIONIMX B HEH
OPraHMYECKUX 3arps3HSIOMNX BemlecTB. Hanbosee NpeanodTHTeNbHBIM SBISIETCS TT0Ka3aTeNb o0mero opranudeckoro yriaepoga (OOY). Ilpu
3ToM Hambosiee 3Q(EKTHBHBIM M JOCTOBEPHBIM (B OCOOCHHOCTH IS OLCHKH HCXOAHBIX IPHUPOAHBIX BOJ) ciemyeT cuutath Mertox OOV,
OCHOBAaHHBIH Ha KOJIMYECTBCHHOH TEPMOKATAIMTHYECKOH NECTPYKIMH OpraHHYecKuX InpuMeceil. OKHCICHHE HPOAYKTOB IHPOJIN3a 3]ECh
HPOUCXOAUT IO AUOKCHIA YIJIEpOoAa C IOCIEAYIOIeH ero KOHBEepCHel B METaH M PErHCTPUPOBAHUEM IOCIEIHETO XPOMATOTrpadUIecKuM
gerextopoM. CoIocTaBieHHEe YyBCTBUTEIBHOCTH, TOYHOCTH M BOCHpoHM3BoAMMOCTH mokaszaTens OOY ¢ TpaJuIlMOHHBIMH METOIaMH
orpezeseH st CyMMapHOTo colepykanust oprannueckux Bemects B Boze - XIIK, BIIK, I1O yka3biBatoT Ha yOenuTeIbHOE IPEUMYILECTBO.

B ciydae oOHapyXeHHS CyMMAapHOTO COJCp)KaHHs OpraHWYeCKHX 3arps3HeHHid B mpobe Boxs! cebime 7,0 mr C/m, kotopoe He
OOYCIIOBIICHO TIpUCYTCTBHEM He(TenpoaykroB, IIAB wumm (eHONBHOrO HHAEKCa B COOTBETCTBYIOIIMX KOJIMYECTBAX, PEKOMCHIYETCS
HNPOBEJECHHE IE€PBOHAYAIBHON MPUKUAOYHON OLIEHKH COCTaBa, COCTABISIIONIMX 3Ty BEIMYMHY COEIUHEHHMH METonoM "BbIUMTaHMA".
Hcnonp3oBanue "HpPEKONOHOK BBIYUTAHUA" MO3BONAET ONPEAENNTb, KAKyH0 JONI0 B BajJOBOM COAEPKAHMU OPraHUKU COCTaBIISIOT
IpeCTaBUTEIH TeX WIN UHBIX XUMHUYECKUX KIaCCOB.

Ouenka OOY B Boze 10 U nociie GpuibTparuu odpasua yepe3 "MpeKoJOHKH BBIYUTAHHUS" YacTO MO3BOJISET IKCIIPECCHO OLCHUTD JaHHYIO
BOAY IO IIMPOKOMY MEPEYHI0 KIAaCCOB BEUIECTB C OOJIBINOI CTemeHbro NpuOmmkeHus. Hampumep, ¢unbTpoBaHHe obpasma BOAbI depes
HEKOTOpbIe AaHHOHUTHI MPHBOJUT K YAAJICHHIO U3 HEro ()EHONOB M KapOOHHICOAEPIKAIUX BEIIECTB, (IIBTPOBAHHE depe3 XxpomocopO P-
KHCIIBIX M HEHTpaJIbHBIX IIpuMeceii, a mpuMeHenne Tenax GC npuBOAUT K H30UPaTEIBHOMY yAEPKUBAHUIO HEUTPAIBHBIX COCMHEHHH.

Wcnonp3oBanue bapbarepa (MukpobapbaTepa) MO3BONISIET MPH ABYX IOCIIEA0BATEIbHBIX aHAIM3aX MMpod Boxbl Ha coaepxkanue OOV - no
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H [OC/Ie OTAYBKH BO3LYXOM HJIM HHEPTHBIM Ta30M - OIPEACIHUTH B BAJIOBOM COACPIKAHUM OPraHUKH JOJIIO JETYYHX OPraHMYeCKUX COSANHCHUN
(JIOC), uMeromux pacTBOPUMOCTh B Boje He Oomee 2%, u Temmeparypy KumeHus He Bbime 150 °C, xoTopble OOBIYHO HpECTAaBICHBI
HAyaJbHBIMA  WICHAMHM TOMOJIOTMYECKHMX DSJOB  anu(aTHYECKHX, apoMaTHYecKuX M HA()TEHOBBIX YIJICBOJAOPOJOB, a  TaKKe
HHU3KOMOJICKYJISIPHBIMH IIPOAYKTaMH XJIOPUPOBAHUS BOABI - XJI0opodopma, 1,2-1uxiaopITana u ap.

IIpu nocnenyromeit oneHke Boabl Ha coaepxanue B Helt JIOC, B ToM uucie:
- aMQaTUIECcKNX YIrieBOJOPOIOB (H-TeKCaH U JIp.);
- AMUUKIMYECKUX YTIIeBOJIOPOI0B (LMKIOMEHTAH U Jp.);
- aQpOMAaTHYECKHX YTIeBOAOPOAOB (6eH301 U 1p.);
- JIETY4HX TaJoreHalkaHoB (xyiopodopM u 1p.),
MOJKHO MPEUIOKHUTH CIIEAYIOUINE O0IINE MOJXOIbL.

OnHa U3 1enei aHanmu3a JeTydnX KOMIIOHEHTOB - MOMydeHHe HHPOPMAIMH O HAJIMYHHU B TIPHPOJIE OXOPAHTOB, 0OPA3YIOIIHX 3arax BOIEL.
TTopor 4yBCcTBHTENBFHOCTH K 3allaxaM IOJABIIAIOIIETO OOJBIIMHCTBA OJOPAHTOB IIPH OPraHOJIECITHYCCKON OLICHKE COCTaBIIsIeT MeHee 1 HI/I, a
It HekoTopsIxX - Hioke 0,1 nr/im (10 - 8%), T.e. HIbKe Ipezena YyBCTBHTEIBHOCTH COBPEMEHHBIX Ta30XpoMaTorpadyecKux aeTekTopos. [1o
9TOM NMPUYUHE MPUMEHSIOT IPEABAPUTENBLHOE KOHLEHTPUPOBAHHE JIETYYHX 3aTrPS3HAIOIINX BELIECTB.

[Ipn npobomoxaroroBke mis omnpexaencHuss JIOC, B 3aBHCHMOCTH OT IeNied HCCIEAOBaHUS M (U3UKO-XMMHUYECKUX CBOWCTB BOJIBI,
BO3MOXKHO HCIIOJIb30BaHHE TEXHHKH CTATHYECKOTO PAaBHOBECHOI'O KOHLIEHTPUPOBAHHs B Ta30BOH (pase, HEMpPEpHIBHON ra30BOM IKCTPaKIUU
(CTPUNIHUHT) ¢ MPOMEXYTOYHBIM KOHIICHTPHPOBAHMEM Ha TOPUCTOM MOJIMMEPHOM COpOCHTE M TNPUMEHEHHEM KPHOT€HHOTO BBOJA B
XpoMarorpaduueckyro aHAJIMTHYECKYI0 CHUCTEMY, JKUAKOCTHO-KHIKOCTHOM OKCTPAaKIMH W TPSIMOrO BBOAAa MpoObl B KaNWUBIPHYIO
XpoMmarorpaduueckyro KOJIOHKY.

PexoMeHIyeMbIMI METOJIaMH aHAJIN3a IIPH OLIEHKE COCTaBa BOJBI B XOJI¢ IPOBEJECHHs PACIIMPEHHBIX HCCIIEI0BaHUI 111 000CHOBAHHOTO
BBEIOOpa TTOKa3aTenei it popmupoBanust Paboueil mporpaMMBbl SBIISIOTCSL:

- KamWwUIApHAs Ta30)KUAKOCTHAs xpomartorpadus. B pamkax 3TOro Meroja, Hapsay ¢ HNPOBEACHHEM TPAJHIHOHHOTO Ka4eCTBEHHOTO U
KOJIMYECTBEHHOTO OMPE/ICICHHs LEJIEBBIX KOMIIOHEHTOB, PEKOMEHIYIOTCS HCCleloBaHus "Xpomartorpaduueckux mnpoduiei” (MeTon
"OTIeyaTKoB manableB') 3arps3HAIOMUX npuMeceid. IIpu 9TOM COBOKYIHOCTh CBEICHUI O YKCIIE, OTHOCHTEIBHOM PACIIOI0KEHUH, IUIOMAIH U
(dopMe NMHUKOB, paccMaTpUBACMBIX KaK CIWHBIH KIacCU(QUKAIMOHHBIA MPU3HAK, MMO3BOJSIET XapaKTepPHU30BaTh IPHPOIY, HMPOUCXOXKICHHE U
0COOCHHOCTH COCTaBa JaHHOM MpoObl BOJABI. B OOJIBIIMHCTBE CIy4acB MOXKHO OIPAHHYUTHCS OTACIbHBIMH YYaCTKaMH XPOMAaTOTpaMM, T.C.
uH(opMaIuen 0 KIFOYEBbIX KOMITIOHCHTAX.

s nonmydeHuss HHPOPMAIIMK O COCTaBE IIENEBBIX OPTaHHYECKUX 3arps3HSIONINX BELIECTB B BOJAE MPOBOMAT Pa3lelIbHOE OIMpeaeicHHE
JIETYYUX W HENETy4uX (MONYJIEeTY4YHX) COCIUHEHUI B HCCIEMyeMbIX Mpobdax, 0OBIYHO B peXHME MporpaMMupoBaHus Temrepatypsl Ha SCOT-
KOJIOHKax pa3iM4HOi HoJsipHOCTH. JJaHHBIC 9THX UCCIIEA0BAHUI TAKXKE YUUTHIBAIOT IPUPOY OPraHUYECKHX 3arps3HEHH;

- XpOMaToMacc-CIEeKTpOMeTpHs. B HeoOXoAUMBIX cilydasx XxpoMaTorpadudecKuii MeTOA OMOIHAIT Macc-crekrpomerpudeckoit (MC)
OLICHKOW KauecTBa BOJbI. L[ebi0 3TOrO MCCleOBaHUs SIBIsiCTCS MACHTH(MKALMS HHIMBHAYaIbHBIX OPraHMYECKUX IpuMecedl B Boge. s
Hojy4yeHust Haubosee MOMHOH MH(OPMALMK O HAIHYUM B BOJE TEX MM MHBIX OPTaHMYECKHX 3arps3HSIOIIMX BEIIECTB HMPOBOJSAT pa3iesibHOE
MC-onpeznenenue JeTydyuX M HeleTydux (TONyJeTy4MX) COCIMHEHMH B JAMana3oHaX, IAe ObUIO 3aperucTPUPOBAHO IPHUCYTCTBUE
COOTBETCTBYIOLIUX 3ATPSA3HEHUH B HanOoJIee OLYyTUMBIX KOJIMYECTBAX B XO/€ Ta30XPOMATOrpagpuuecKoro aHamusa.

MC-aHanu3 IpoBOAT B PEXUME, aHATIOTHYHOM IpeaBaputensHoMy K X-paznenenuro, 00bI9HO IPU CKOPOCTH CKAHUPOBAHHSA 1 CIEKTp/c
u nuanasoHe peructpupyeMbix Mace 30 - 450 a.e.m. Unentudukannio KOMIOHEHTOB MPOBOASAT C YYETOM OCOOCHHOCTEH JUCCOIMAaTHBHON
HOHM3AIlMU Pa3IMYHBIX KJIACCOB OPraHMYECKUX COCIMHEHMH IO IapaMeTpaM yAEep)KUBAaHUSA HA HCIONIb3YEMBIX KOJIOHKAX, OMONMOTEUHBIM
JaHHBIM M XapaKTepUCTHYECKUM I MPHOPUTETHBIX 3arpsasHuTeneil moHaMm. KonnuecTBeHHOe ompeneneHue COICpiKaHHUS WHIUBHIYalbHBIX
KOMIIOHEHTOB IPOBOJSAT, KaK IPABUIIO, METOJOM BHYTPEHHErO CTaHapTa.

I'X/MC-pa3BenouHslii aHaIU3 B LEIIX BEIOOpa MoKa3aTeneil it GpopmupoBanus Paboueit mporpammsl B otHomeHun JIOC B pa3auyHBIX
HOPMAaTHBHBIX JOKYMEHTAX H Hay4JHOH JIUTEpaType PeKOMEHIYeTCs IPOBOAUTE CIEAYIOIINM 00pa3oM.

B Meroanueckux ykazaHUSX IO XpOMaTOMAacC-CIEKTPOMETPHUYECKOMY OIpENeeHHIO JIETyYHX OpraHudeckux BemiecTs B Boge (MYK
4.1.649-96) omeHka KadyecTBa BOJbI BOJHBIX OOBEKTOB XO3AICTBEHHO-IUTHEBOTO M KYJIBTYpPHO-OBITOBOIO BOJOCHAOXKEHHS Ha COAEpP)KaHHUE
YKa3aHHBIX IIpUMecCEeH OCYNIECTBIIETCS C HCIOJIB30BAaHUEM HENPEPHIBHON Ta30BOH SKCTPaKUUM, COPOLMOHHOIO KOHIICHTPUPOBAHUS Ha
TBEpIOM IoJIuMepHOM copberTe - Tenax GC, mocnenyromeil TepmozpecopOuuell U KPHOTEHHBIM BBOAOM IIPOOBI B XPOMAaTOrpadHIecKyro
KalMIIAPHYIO KOJIOHKY ¢ HaHeceHHOU Ha Hee HXK® SE-30. [luana3zoH ckaHHpYyEeMBIX Macc cocTaBiseT 25 - 236 a.e. M.

OtoT )¢ mpuHImn oneHkn JIOC B BoAe MOJIOKEH B OCHOBY METOAMKH BBHINOJHCHUS W3MEPCHUH 0apOOTHPYEMBIX OpraHHYECKHX
COCIIMHCHUH B BOAE METOJOM KAIMJUIAPHON Ta30KUAKOCTHON XpoMarorpadMu WIM XpOMAaTOMacC-CHEKTPOMETPHU [JIaBHOrO yIpaBICHUS
QHATUTHYECKOTO KOHTPOIIS H METPOJIOTHIECKOTO 00ecIIeYeH s IPUPOTOOXPaHHOI edTensHocTd pu Musnpupoasl Poccnn, M., 1996.

JleTyyne TalOrCHOPraHUYECKUE COCAMHCHWs, OOBIYHO MPOIAYKTHl  XJOPUPOBaHUS  BOIbI, MeTOOMYECKHE YKa3aHHA IO
ra3oxpoMaTorpaguueckoMy OIpeJIesICHHIO ranoreHcoaepxamux BemectB B Boje (MYK 4.1.646-96) peKOMEHIYIOT aHaIM3UPOBAaTh METOI0M
PaBHOBECHOT'O KOHIICHTPUPOBaHU: B ra3oBoii ase npu 80 °C ¢ mprUMeHEHHEM 3JICKTPOHHO-3aXBATHOIO JIETEKTOPa.

ITo merony EPA 502.2 uccnenoBanusi JIOC ocymiecTBIsIIOT C MPUMEHEHHEM CTPHIIIHHIA, IOCIEAYIOIEro YJIaBIMBAHUS LEJIEBBIX
komnoneHToB Ha Tenax GC unu HX® OV-1 u nanepHeiiniero xpomarorpadhupoBaHus ¢ UCIOJIb30BaHHEM (POTOMOHU3AIMOHHOTO JIETEKTOpa.

HccnenoBanue BoAbl Ha NPHCYTCTBHE yKa3aHHBIX Ipumecedl mo Merony EPA 524.2 ocymiecTBisiOT ¢ NPUMEHEHHEM XpOMaTOMacc-
CIIEKTPOMETpA CO CTPYHHBIM CENapaTOpPOM IIPU UCTIONb30BaHUHU TEXHUKH MPOOOMOATOTOBKH, KOTOpas mpuBeaeHa B Metoauke EPA 502.2.
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CraTtuueckuii napodassstii ananus npu 70 °C B Teuenue 30 MuH B couetanun ¢ kanmwuiapHoi [DKX u MC B pexxume mporpaMMUpOBaHUS
Temrepatypsl U ckanupoBanuu 40 - 300 a.e.M., a TakKe METOA MNPSIMOTO XOJOJHOTO BBOJA MNpPOObI B KBAPLEBYID KANMILUIIPHYIO
XpoMmaTorpayeckyl0 KOJIOHKY I OLEHKH BOJABl HAa COAEP)KAHHE TPHUTaJOreHMETAHOB C JIIEKTPOHHO-3aXBATHBIM JETEKTHPOBAHHEM
pexomenayet [IpakTudeckoe pykoBoACTBO "AHanu3 Bojabl: opranunveckue mukponpumecu” ¢upmsl Hewlett Packard. C.-116, U3a-Bo "Te3a",
1995.

K manoneryynm (cpeaHenaeTyqnM) OpraHndecKUM 3arps3HEHHUSIM BOJBI OTHOCST rajJoreH3aMelICHHBIC YIIIEBOLOPOAB! (IPUMEPHO, OT
), rajoreH3amereHHbIe 3GUupbl, HUTPO3aMUHBI, CIIOKHBIC A(PHPBI, oJIHapoMaTnieckue yriaesoaopoast (ITAY), ¢ranarel, HATpoapOMaTHYECKUE
COeIMHEHHs, OCH3UIUHBI, nojuxiopupoBanHbie Oudenussl (I[1XB), xmopopraHudeckue NeCTHUUABL, TPUA3HHBI, (eHobl U aAp. OTHeceHHe
3arpsA3HSIONIMX BEIIECTB K 3TON PyIIe BeCbMa IPOU3BOJIBHO U 0a3HpyeTcsi B OCHOBHOM Ha Xpomarorpaduueckux JaHHBIX. BemecTBa ycinoBHO
OTHOCST K MaJIOJIETY4UM (CPEIHENETyYrM) B CIIy4asX, KOTJla UX aHajh3 METOJOM PaBHOBECHOTO IMapa M HEMPEephIBHON Ta30BOI IKCTPAKLIUH
MeHee 3 eKTHBEH BCISICTBUE HU3KOTO JAaBJICHHS HX MapOB.

Yka3aHHBIE COEIMHEHHMS B COOTBETCTBMM ¢ Metoanueckumu ykazaHusmu "OrpeneneHne MaccoBOM KOHLEHTPALMM OpraHUYeCcKUuX
COeJMHEeHUH B Boje MeTojoM Xpomartomacc-crniektpomerpun” (MYK 4.1.663-97), mnpenHa3Haue€HHbIMH JUIS TIPOBEIEHMS CaHUTapHO-
XMMHYECKUX HCCJICIOBAaHUH BOIBI BOIHBIX OOBEKTOB XO3SHCTBEHHO-IUTBHEBOTO M KyJIBTYPHO-OBITOBOTO BOIOIOJB30BAHUS, BBIICIAIOT U
KOHIIEHTPHPYIOT METOJIOM JKHIKOCTHO-KHIKOCTHOH KCTPaKIMU MeTHIeH-Xx10puaoM (ipu pH > 11, a 3atem pH < 2) ¢ nmocnenyromum I'X/MC-
aHaJTH30M.

Mo meromam EPA 525 m 625 ykazaHHbIe COeIMHEHHUS W3BJIEKAIOT W3 Boabl TBeppodasHoi (C18) wim HenpepblBHOW KHJIKOCTHO-
KHUIKOCTHOH (JUXJIOpMeTaH) dKkcTpakuueil ¢ nocnenyromumM ['X/MC-ananuzom.

K ocoboit rpymme MajoneTyynx OpPTraHHYECKHX 3arpsA3HCHHN BOMABI CIEAYeT OTHECTH KapOOHWIIbHBIC COCTHHCHHS - MPOIYKTHI
030HUPOBAHUS BOJBI, KOTOPBIC OMPECISAIOT B COOTBETCTBUH C METOAMYECKHMH yKa3aHHSAMH IO Ta30XpOMAaTOrpapu4ecKoMy ONpeneeHHI0
dopmanpaeruna, Oyranais, 2-3Tui-rekcaHains u qpyrux B Bojge (MYK 4.1.653-96, 4.1.654-96).

ITAY, otHocsamuecs K NPUOPUTETHBIM 3arpA3HUTENAM, IIOCIE TBEpAO(A3HOTO MM SKUIKOCTHO-KHUAKOCTHOTO KOHIICHTPHPOBAHHS,
OIpEeNeNAoT B OCHOBHOM METOAaMM KAaNMUIAPHOH Ta3oBoi xpomarorpaduu ¢ MC-geTekTHpoBaHHEM, BBICOKOI(D(EKTHBHOH JKHIKOCTHOMH
xpomarorpadpuu (BXKX) ¢ ynprpaduoneToBsiM mim GiryopecleHTHbIM JETEKTOPOM HIIH METOJOM (IIIOOPUMETPUH.

BaxkHBIM 3TalmoM HCCIENOBAaHMN SABIMETCS ONPENEICHHE IPEACTAaBHTENCH OCHOBHBIX TPyl IECTHIHIOB: XJIOp-, a30T-,
(docdopoprannueckux, KapOOHOBBIX KUCIOT U UX MIPOU3BOJHBIX, KapOaMaToB, a TakxkKe MOIUXIOpHpoBaHHbIX Oudenmnos (I1Xb).

B cnywae, ecim yka3aHHBIE 3arps3HSIONIME BEIIECTBA IIOJIHOCTHIO WJIM YaCTHYHO HE OBUIM ONpEAETCHBl B XOAE IPEIbIAYIINX
WCCIIeIOBAaHUH, peKOMEH/TyeTcs TpuMeHeHue merona KX,

B coorBerctBun ¢ npunox. 1 CanlluH 2.1.4.559-96 B ciyuae, eciin JaHHbIE OPTaHOB YIIPABJICHUS M OpPraHU3alUi CENbCKOTO XO03siCcTBA
00 accopTHMEHTe W BaJOBOM OOBEME IECTHULHMIOB M arpOXMMHKATOB, NPHMCHJIEMBIX Ha TEPPUTOPHU BOXOCOOpa M B Mpeneiax 30HbI
CaHHTapHOU OXpaHBI 32 IICPHOJ] HE MEHee 3 IOCICIHMX JIeT YKa3bIBalOT Ha OTCYTCTBHC NPUMCHCHHUS TEX WM HMHBIX HNECTHIMAOB (TPYII
MECTUIINIOB), COOTBETCTBYIOIINE UCCIICJOBAHUS HE TIPOBOISTCSL.

6.4. Bo16op nmoka3zareneii 1is Pa6o4eii mporpaMMbl NPON3BOACTBEHHOT0 KOHTPOJISA Ka4ecTBa BOABI

ITpu cocraBnennn Paboueli mporpaMME!l ClieyeT yYUTHIBATh, YTO IOCIETHAS JODKHA conepxath (1. 2.3.1 - 2.3.5 CanlluH 2.1.4.559-96)
HEepevyHH KOHTPONMPYEMBIX IIOKa3aTeNied KadecTBa BOJBI M HMX THUTHEHHYCCKHE HOPMATHBEI, YCTAHOBJICHHBIC CAHUTapHBIMH IIPaBHIAMH
¢ GepeHINPOBAHHO UL BOJOUCTOYHUKA, IINTHEBOMH BOJBI IEpes Iojadell B CETh U IIUTHEBON BOJBI B CETH. DTH MEPEYHH B 00S13aTEIHHOM
HOPSIKE TOJDKHEI BKIIIOUATH CICAYIOIIUE TIOKA3aTEIIH:

J1715 BOZTOUCTOYHUKOB:

- MUKPOOHOJIOTHYECKHE U napa3uroioruueckue (1. 4.3, tadmn. 1);
- papuonoruueckue (1. 4.6, Tadu. 5);

- 0006mmenHsIe (1. 4.4.1, Tadmn. 2);

- XMMHYECKHUE BEIECTBA, BRIOPAHHBIC TS HOCTOSIHHOTO KOHTPOIISI B COOTBETCTBHU C PE3yIbTATAMH PACIIMPEHHBIX HCCIICIOBAHMIA.
Jlns pe3epByapa 4UCTOI BOIBIL:

- MUKpOOHOJIOTHYECKHUE U Tapa3uTosiorudeckue (. 4.3, tabm. 1);
- opranosientuydeckue (1. 4.5, Tabin. 4);

- paguonornyeckue (1. 4.6, Tadn. 5);

- 00061enHbIe (1. 4.4.1, Tabmn. 2);

- OCTaTOYHBIE KOJIMUECTBA peareHToB (1. 4.4.2, Tabin. 3 u np.);

- XUMHUYCCKHC BCIICCTBA, BBI6paHHBIe JUI IOCTOAHHOI'O KOHTPOJISI B COOTBETCTBUHU C PE3YJIbTaTaMU PACILIMPEHHBIX HCCeJOBaHUM.
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Jl71st BOZBI B CEeTH:
- MHKPOOUOJIOTHYECKHE U Mapa3uTonoruyeckue (1. 4.3, tadm. 1);

- opra”onentuueckue (1. 4.5, tabia. 4). s BOJOUCTOYHUKOB MPHOPUTETHBIMH IS TOTIOJIHUTEILHOT'O BKIIFOUCHHUSI B MIEPEUCHB CIIETyeT
CUHTATh BELIECTBA, OOHAPYKCHHBIC B BOJOUCTOYHUKE IPH MPOBEACHUH PACIINPEHHBIX UCCIICIOBAHNUM, HAa ypoBHE, paBHOM win Beiie [TJIK.

J1a nuTheBoi BOABI MPUOPUTETHHIMU UL BKIIOUEHHUS B IEpedeHb CIECAyeT CUUTaTh BEIIeCTBAa, OOHApPY)KEHHBIE B IMTHEBOI BOAE IpH
IIPOBEICHUY PACIIMPEHHBIX UCCIIEI0BaHN, Ha ypoBHE, paBHOM 1 Beime 0,5 TT/IK.

HpI/I OLCHKEC CIICAYCT YYUTHIBATH HE TOJIBKO CPEAHUEC, HO U MAKCUMAJIBHO ITOJIY4YCHHBIC BEJIMYNHBI.

B03MOXHOCTH KOMOWHHPOBAHHOTO IEUCTBHUSI XUMHYECKHX BELIECTB MU (GOPMUPOBAHUH NepedHs Mokasareseil 11 Paboueii mporpaMmbl
0OBIYHO HE YUUTHIBAIOT.

B coorBerctBum ¢ n. 1.3 ob6s3arensHoro npunox. 1 k CaulluH 2.1.4.559-96 norenuansHas onacHOCTb BIUSHUSL NPUCYTCTBYIOLIMX B
BOJIe XMMHYECKHMX BEIIECTB HA 3J0POBbE HACENCHMS ONPEIEISIETCS TePPUTOPHANbHBIM IeHTpoM CaHSIMAHAA30pa, OH JXKe YTBepiKaaeT
HPEIOKEHHS 110 TIEPEUHIO KOHTPOINPYEMBIX MOKa3aTenell u cornacyer Pabodyio mporpammy.

Pabouas nmporpamMma mpou3BOACTBEHHOTO KOHTPOJIS, chOPMUPOBAHHAS HA OCHOBAaHUU PACIIMPEHHBIX HCCIICIOBAHHUN TIPH OIarONpHATHBIX
pe3yibTaTax 3TUX HCCICIOBAHMN MOXET HACUYUTHIBATH CYIIIECTBEHHO MCHBIIIEE YHCIIO MOKA3aTeNeH Ka4eCTBa IS CHCTEMATHYECKOTO KOHTPOJIS,
yem npeanuceiBaer 'OCT 2874-82.

6.5. Peanuzanus tpedoBanmii CanlluHa 2.1.4.559-96 1,151 pernoHoB, BojiocHA0KeHHEe KOTOPBIX 0a3UpyeTcs HA MOA3eMHBIX HCTOYHUKAX

3arpaTbl Ha pacUIMPEHHbIE HCCIEAOBAHUS BOABI U YKa3aHHBIX PErMOHOB MOTYT OKa3aThCs BECbMa 3HAYMTENbHBIMH. J[si Takux
PETMOHOB B LEJISAX COCTABJICHUS MPOrpaMMbl NMPOBEICHUS PACIIMPEHHBIX MCCIEIOBAaHUM BOABI PEKOMEHIYETCsl OpraHU3alysl PErHOHaNbHON
KOMHCCUH C YYacTHEM IpeJCTaBUTENell KOMMYHaJIBHOIO BOJHOIO Xo3siicTBa, opraHoB ['occaHanuaHaa30pa IO COOTBETCTBYIOIIEH
TEPPUTOPUH, BOJOOXPAHHBIX, THIPOJIOTHYECKUX U IKOJOTMYECKUX OpraHn3alui.

Komuccuss paspabarbiBaeT CHELUANbHYIO €AHHYIO IIPOrpaMMy IPOBEICHHUS DPACHIUPCHHBIX MCCIEHOBAaHUI, KOTOPYHIO YTBEpIKIaeT
aJIMUHUCTpPALMs COOTBETCTBYIOLIETO PETHOHA HA OCHOBAHUU:

- aHaJM3a Pe3yJIbTATOB UCCIICIOBAHMS BOJIBI BOJOMCTOUYHUKOB M IIUTHEBOH BOJBI 32 TP MOCIEAHHUX T0/1a, a TAKXKE UMEIOLINXCS CBEJICHHH,
ykaszaHHbIX B 1I. 1.2.1 npunox. 1 k CanlluHy 2.1.4.559-96;

- CpaBHHTeHbHOP’I OLCHKH IMPOU3BOAUTEIBHOCTH CKBAXXHUH KaXJ0I'0 BOJAOHOCHOI'O T'OPU3OHTaA I CUCTEM BOJIOCHA0YKEHHST HACEJIEHHBIX
IIYHKTOB;

- BBIPaOOTKH TO/IXO/I0B K OIIEHKE CKBaXXMH, O0BEIMHEHHBIX OOILEH 30HOH CaHUTAPHOM OXPaHbl M IKCIUTYaTHPYIOIIUX OJAMH BOJIOHOCHBIH
TOPU30HT;

- BEIOOpA OIIpe/IeTICHHBIX HACEJICHHBIX ITYHKTOB B Ka4eCTBE ONOPHBIX Y3JIOB HAUaJIbHOTO 3Tala paboT;

- OMpEeIeICHUs T KaXI0W CHCTEMBbI BOJOCHAOKEHHS (BOI03a00PHBIX Y3JI0B) MEPEYHs MOKa3aTenell KavyecTBa, KOTOPbIe BKIIOYAIOTCS B
MpOrpaMMy PacIIMPEHHBIX HCCIICOBAHHI HA PA3JIMYHbBIX dTalax;

- (hopMUpOBaHUS IPOrPaMMBI padOT NPOBEAECHHS PACIIUPEHHBIX UCCIEOBAaHUI TUTHEBOM BOJIBI.

B 3TOM ciydae mpoBeAeHHBII COOTBETCTBYIOMNM 00pa30M aHaiIu3 6OIBIIOr0 MAaCCHBA HCXOAHBIX JAHHBIX M JAaHHBIX, IIOTy4aeMbIX B XOZIE
PACIIMPEHHBIX HCCICIOBAHUH, TO3BOSET B IEIOM IO PETHOHY 3HAYMTENbHO CHH3UTH 3aTPAThl Ha IPOBEACHUE TUX HCCICIOBAHHN U BBIOOD
KOHTPOJMPYEMBIX IIOKa3aTeNnel KauecTBa BOJbI.

Takolf HEHTPAIM30BaHHBIA MOJAXOA K PEIICHHIO HPOOIEMbl BHEAPEHUS HOBOTO BAXXHOTO HOPMATHBHOTO JIOKYMEHTa IPEICTaBILIETCS
HanboJ1ee 1e1ecoo0pasHeIM U 3G GEKTUBHBIM JUII KPYIHBIX perHoHOB Poccuu.

6.6. OdopynoBaHue JadopaTopuii

Jng opraHu3anuii KOMMYHAJIBHOTO BOJHOTO XO3fi{CTBa cO3/aHHE JIaGOpaTOpHOU 0a3bl, pacHollaralomei BCeM CIEKTPOM HEOOXOIUMBIX
npubopoB U 000pYHZOBAaHMSA IS OLCHKH BOJBI IO BCEMy IEpeYHI0 HAaUMEHOBaHMH, ykasanHoMy B CanlluHe, MamoocymecTBEMO #
HEONPAaBJIaHHO.

Jlns mpoBeieHHs PAaCIIMPEHHBIX MCCIEJOBaHUI BOJIBI, POBOAUMBIX B cooTBeTcTBHM ¢ CanlluHom onun pa3 B 5 ner, nenecoobpasHo
IPHBJIEKaTh COOTBETCTBYIOIINE aKKPEIUTOBAHHBIE J1AOOPAaTOPHH UL BBIIBICHUS OOOCHOBAaHHOIO MHUHHMYyMa IIOKa3aTeliel, 10 KOTOPBIM B
JanpHeiineM OyIeT OCYIIeCTBIATECA CHCTEMATHYECKHH KOHTPOIIb.

BrisiBiienne 000CHOBAaHHOTO MHUHHUMYMa KOHTPOJHUPYEMBIX rnokasaresiei, T.e. nepeyHs rnokasarejieil KauecTBa, BKIIFOUEHHBIX B Pa60qy}0
nporpamMmy IpOU3BOJACTBEHHOI'O KOHTPOJISA, HAIPAMYIO CBsA3aHO C IPAaBUJIBHBIM PCUHICHHUEM BOIIPOCOB OCHAIICHHSA XHMHKO-aHAJIUTUYCCKUX
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CIy>k0 OoTpaciu HEOOXOJUMBIM MapKOM NpHUOOPOB, 00OPYZOBaHUS, peaKTUBAMH U T.I. DTO MO3BOIMT O MHHHMYMa COKDAaTHTb 3aTpaThl Ha
OCHAII[CHUE aHAJMTUYECKUX JabopaTopuil, BKJIIOYas OTKAa3 OT NPHOOpETeHHs LEeJbIX KIaccoB HNPUOOpPOB Ipu obecreueHuu Tpedyemoi
MOJTHOTHI, P HEKTUBHOCTU U ONEPATUBHOCTH KOHTPOJIS.

7. HOTEPU U COXPAHEHUE KAYECTBA MMTHEBOW BOJIbI TP EE TPAHCIIOPTUPOBAHUU K TOTPEBUTEJIIO

TlonyueHne Ka4eCTBEHHOM BOJIBI SABJISIETCS OCHOBHOM 3a/1a4eil TOPOJICKUX BOJOOYMCTHBIX CTAHIMA. JTa 3a/la4ya TECHO CBs3aHA C TEXHUKO-
9KOHOMUYECKUMHU TI0Ka3aTe/sIMH KOHKPETHBIX cTaHIMU. Tak, MMerolecs yTedkd BOJOIPOBOJHON BOJBI MPUBOIAT K YXYAIICHHIO TEXHUKO-
9KOHOMUYECKUX IIOKa3aTeled M HepalMOHAJIBLHBIM IOTEPSAM BOABI NMUTHEBOTO KauecTBa. Kpome Toro, mpu TpaHCHOPTHPOBAHUHM BOJBI IO
TpyboIpoBoJaM CHUCTEM ee MOAaud U paclpejielieHHs B OOJbLIMHCTBE CilydyaeB NPOMCXOIOMT YXyIUIEHHE KadecTBa BOJBI, YTO CHIIKAET
3¢ deKTHBHOCTh PabOTHI BOZOOYMCTHEIX CTaHUWI. B CBS3M ¢ 3THM peleHHe IPoOIeM HEYYTEHHBIX PacXOZOB BOIBI W BHYTPCHHEH 3alIHTHI
TpyOOIPOBOIOB UIPACT CYIIECTBEHHYIO POJIb B PEIICHHH 00l TpobiieMbl obecIiedeHNs HaceIeHNs BBICOKOKaUeCTBEHHON TUTHEBOI BOJOM.

7.1. PaunoHajibHOE MCIO0JIb30BAHIE MUTHEBOH BOABI

HOTCpH BOJBI IIPH 3KCILTyaTallid CUCTEM BOHOCHa6)K€HH$[, HEpaluOHAJIbHOC UCIIOJIB30BAaHUE BOJBI BCEMU KAaTCrOpuUsMU HOTpeGHTeJ’Ieﬁ
SIBJISIFOTCS. HEM30€XKHBIMU (baKTOpaMI/I.

OpFaHI/ISaLII/Iﬂ pallMOHAJIBHOI'O HMCIIOJIb30BaHUs BOJbI U YCTPAHEHUE €€ IOTCPb SABJIAIOTCA OJHOU W3 AKTyaJIbHBIX COBPEMEHHBIX 3aJady,
peuienue KOTOpOf/'I 3aBUCHUT OT AaKTHBHOCTH W HaAIIPaBJIECHHOCTHU yCPIJII/II>'I BCE€X 3BCHLBCB DKOHOMMKH. HOTepI/I BOJIbI BCEX BH/I0B (yTe‘IKI/I n ee
HEpanroOHaJIbHOC HCHOJ’[B3OBaHI/Ie) Ha Cero/iHs €1I€ BeCbMa BEJIMKU, YTO MPUBOAUT K Oecmoie3HOMH TpaTe 3HAYUTCIBHBIX CPCACTB, IPENATCTBYET
HOpMaJIbHOMY BOHOCHa6)K€HI/I}O HacCeJICHUS, TOPMO3UT PCHICHUE 3aa4 OXpaHbl IIPUPOJBI.

Ilo naHHBIM psila OTEYECTBEHHBIX HcCieqoBaHUil, B 4dacTHoctu pabor HWUUM KBOB, mnortepu muTheBOW BOABI MO ropoaam Poccum
COCTaBIISIIOT B cpentHeM 35 - 40% (B otimuue ot 3apyOexHbix nokaszareneit 10 - 20%) u ckiiapIBaloTcs 3a cUer:

- HEAKOHOMHOTO UCTI0JIb30BaHUS BO/IbI;

- HETIPOU3BO/ICTBEHHBIX PACX0JIOB, CBA3aHHBIX C HECOBEPIICHCTBOM HApY>KHOM apMaTypsl;
- CKpBITBIX yT€4eK B TPyOONnpoBoaax;

- yTeueK BOABI M3-32 HEAOCTATKOB 3KCILUTyaTaI[Md BHYTPUJOMOBOI CAHTEXHHKH;

- XUIIIEHUHA BOJBI.

Cepbe3HOro caBUra B JeJie CHMIKEHHMS pacxoja BOAbI MOXHO JOOMTbCS ITyTeM IIOBBIIIEHUS CO3HATEJIbHOTO OTHOLICHUS K BOJE,
IIPOBE/ICHUsI PsAfia OPraHU3AlIOHHO-TEXHUUECKUX MEPONPUATUIN, BBEJICHUS HOPMAaTHUBHO-IIPAaBOBBIX aKTOB.

O[[HaKO TOJIBKO IIyTEM OPTraHU3alIMOHHBIX MCpOHpI/IﬂTI/Iﬁ u HpaBOBOfI pa60TLI CO3HATCIIPHOTO OTHOIICHHUA K BOJAC HC ITOSABUTCA.

prHHLIM HEIOCTAaTKOM B BEACHHUM BOJIHOT'O XO3SMCTBa SIBJIACTCS OTCYTCTBUE H€06XOHI/IMOFO OKOHOMHYECKOIro MCXaH1u3Mma, JICUCTBEHHBIX
pbld4aroB U CTUMYJIOB, ITO3BOJIAIOIIUX 3(1)(1)6KTI/IBHO BJIMATH Ha KOPCHHOC YIIYyYUICHHUE BOJOIIOJIbL30BaHUA, GepexcHoe OTHOHICHHUEC K BOIHBIM
pecypcaM TpyAOBbIMU KOJIJICKTHBaAMH Hpe):[HpI/ISITHﬁ u opraHmauHﬁ BCEX 0Tpacneﬁ OKOHOMUKH 1 HACCJICHUS.

BepexnuBocTh K BOAHBIM pecypcaM HEOOXOAMMO MHOCTAaBUTh Ha HPOYHBIM XO3pacueTHHIH (yHIAMEHT, 3aKOHOAATEIbHO 3aKPENHTh
pa3sBUTHE YKOHOMHUYECKUX OTHOILEHUH U COLIMAbHBIE FTAPAHTHH.

PannonansHOe U OepexHOE pPAcXOJOBaHHE BOABI CHIDKAET THIPABIMYECKYIO HArpy3Ky Ha JCHCTBYIONIME OYHCTHBIC COODPYXKEHHS,
HO3BOJIAET TEM CaMBIM HOBBICUTH KaU€CTBO BOJbI, II0JaBacMOI OTPEOUTEILIM.

OCHOBHBIM METOOIOM 60pB6LI C IOTEpsAMHU BOJABI, €€ HEpALIHOHAJIBHBIM HCIIOJIB30BAHUEM SABJISIIOTCA CBOCBPEMCEHHOC BBISIBICHUC U
YCTAaHOBJICHUC IIPUYNH IMOBBINICHHBIX PACX0A0B BOJbI, JUKBUAALIMS YTCUCK BOAbI, @ TAKXC CO3JaHUC yCJ'IOBI/Iﬁ BOJOIIOJIb30BaHUS, IIPU KOTOPBIX
HEPANMOHAJIBHOE UCIOJIb30BAHUE BOIBL 6yueT MHUHHUMAJIbHBIM.

PanuonanbHOE MCIOJIB30BAaHKE BOJABI B IPOMBIIIJICHHOCTU CBA3aHO B OCHOBHOM C CO3JaHUEM OGOpOTHO-HOBTOpHOFO BOI[OCHa6)KCHI/IFI,
3aMKHYTBIX CUCTEM BOJHOI'O XO3$[I7ICTBa, BHEAPCHUSA HAa BHOBb BBOAMMBIX U PEKOHCTPYHUPYEMBIX IIPOU3BOACTBAX GGSBO)IHBIX U MaJIOBOOHBIX
TCXHOJIOTUYECKHUX ITPOLIECCOB.

IIpu sxcnryaraluy CMCTEM TI01a4M M PACIIPEAENIEHHs BOJIbI OCHOBHBIMU HANPaBJIEHUAMH CHU)KEHMS TIOTEPb BOJIbI SABJISIOTCA:
- BHEJ]PEHNE COBPEMEHHBIX TEXHOJIOTUII U MaTepPHAIIOB IIPU MPOKIAAKE HOBBIX CETEH BOXOCHAOKEHHUS;

- IMarHOCTHKA COCTOSIHUS TPYOOIIPOBOLOB [UIsl MIPEAYNPEXKICHHS aBapHid;

- BBIABJICHUE U JIMKBHIAIMS CKPBITBIX YT€UeK U3 TPyOOIPOBOIOB;

- TIpeyIpexXACHUE, BEIABICHNUE H OBICTpast JIOKAIU3ALMS aBapHUil;

- CaHalus ,Z[eflCTByIOH.IHX pr60Hp0B0,Z[OB, HaXOoAIUXCA B BETXOM HJIN aBapHﬁHOM COCTOSTHUH.

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



Nuaue TroBOps, Ba)KHEUIITUM CpE€ACTBOM COKpall€HUsI MOTEPb BOABI ITPU ISKCIUTyaTalluU SBJIAIOTCS ITOBBILICHUE YPOBHS SKCIUTyaTallUu,
OCHAIICHUE BOAOIIPOBOAHBIX opraHmauHﬁ COBpPEMECHHBIMU ME€XaHU3MaMU, HpI/I60paMI/I, cpeacrBaMu KHUIT u A.

CHIDKEHIE IMOTEPL BOAbI U €€ HEPALMOHAJIBHOE HCIOJb30BaAHUE HACCICHUEM MNPEANOJaraloT NpOBEACHUE CIIEAYIOLINX MepOHpI/IHTI/Iﬁ
OpraHu3alfMOHHO-TEXHUYECKOI'0 XapaKTepa:

- MePBOOYEPEIHBIC MEPOIPHATHS 10 PEMOHTY, PETyJIHPOBKE M 3aMEHE HEHCIIPAaBHOCTEH BOJOPa300PHOI apMaTypbl U CMBIBHBIX 0a4KOB,
HalaIKa WMCIOIIMXCS PEryJIsTOPOB JABICHUS, JHKBHOAUMS SBHBIX HAPyHICHHH DPEXHMOB pabOTBl CHCTEM XOJIOJHOTO U TOPSYEro
BOJOCHA0KEHHS;

- MOJIEpHH3aIHs BOJAOPa300pHON apMaTypbl M YCTaHOBKA ApOCCENeil B BOAONPOBOAHYIO apMaTypy Ha HMIKHHX 3TaXaX MHOTOITAXKHBIX
3IaHAN;

- HaJlaJKa HUPKYJIAIHUA B CUCTEMaX HECHTPAJIM30BAHHOT'O rOpsAYCTO Bonocr{a6>{<e}m;{;
- YCTaHOBKa PETYJIATOPOB JaBJICHUSA HAa BBOAAX OTAEJIBHO CTOSAIINX 3JJaHUH TOHWKCHHOU 3TaXXHOCTH,
- MOACpHU3al Ul HaCOCHOU TIOJAKa4YKH C 3aMEeHOU arperaros, aBTOMaTH3aHHCﬁ, MNPUMCHCHUEM PEryJIUPYyEMOI0 JICKTPOIIPHUBOJA,

- 30HHPOBAHHE CXEM BOJOCHAOKCHHS 3IaHMII M MHKPOPailoHOB (OCOOCHHO MPH HOBOM CTPOHTEIBCTBE H PEKOHCTPYKLHH
cyniecTBylomero ¢poHaa);

- YCTaHOBKa BOJOCYCTYMKOB HA BBOJAX B 30aHHS U Y apPCHIATOPOB;

- 3aMeHa BOZOpa300pHOIT apMaTyphl U CMBIBHBIX 0a4KOB Ha HOBYIO, Ooliee HaJe)KHYI0, 00eCIIeUHBAIONIYI0 BOXOCOCPEKEHHE;
- YCTaHOBKA KBapTHPHBIX PETYJSTOPOB JABJICHUS M TEMIEPaTyphl ropsiueii BOIIBI;

- HCHOJIb30BaHNE KBAPTUPHBIX BOJOCYCTINKOB XOJIOJHOM U TOpsTYeH BOJbI;

- obecrieueHHE HACENCHWsS HOBBIMH THIIAMH OBITOBOM TEXHHKH, oOecIednBalolied BomocOepekeHHe (CTHUpaIbHBIE MAIlUHEL,
MOCYZAOMOMKH U Ip.).

OnpeneneHHblid NPaKTHYECKUH HHTEpeC MPEACTABIAET JSLEHTPAIN3AINs TOPSYero BoA0CHA0KEHHs ¢ UCTIOJIb30BAHUEM DIIEKTPHYECKOTO
MOJIOrPEBa, B TOM YHUCIE ¢ OaKaMH-aKKyMYJIATOPAaMU U JIbI'OTHOH OIJIaTON 2J€KTPOIHEPIrHH B HOUHBIC YaChl.

Taxum 06pa3oM, OYEBHIHO, YTO MO3TAIHOE U CYIIECTBEHHOE COKPAIIEHUE IIOTEPh BOABI IO3BONUT YMEHBIIUTH HMPOU3BOAUTEIBHOCTD
BOJIOOYUCTHBIX CTaHIHUH, YMEHBIINTH HATPY3Ky Ha OUHCTHBIE COOPYKEHHA U 3a CYET 3TOT0 JOOUThCs Goliee ITyOOKOH CTENeHH OYUCTKU BOJIBI
KakK 10 OCHOBHBIM I10KAa3aTeJIsIM, TaK U [10 KOHLEHTPALUH 3arPsA3HEHUI aHTPOIIOTEHHOTO NPOUCXO0XKIEHUS.

7.2. CucTeMBbl IOJAYH M pacnpeesieHUsT BOAbI

Kak yxe ormeuanocs, 3¢ ¢GekTuBHOE OOecreueHne HaceJIeHUsl BOAOH 00yCIOBICHO HE TOJbKO CTENEHbIO €€ MOJATOTOBKM Ha OUYHUCTHBIX
COOPY)KEHHSX, HO U COCTOSIHHEM CHCTEM IOJa4YH U PACIIPEIEIICHUS BOBI, B TIEPBYIO OYepe/lb COCTOSHHEM TPYOONpOBOA0B. BogonpoBoaHbie 1
KaHaJM3a[HOHHBIC CETH OOJIBIINHCTBA POCCUHCKHUX TOPOIOB XapaKTePH3YIOTCS HEr€PMETUIHOCTHIO, BHICOKOH M3HOIICHHOCTHIO, MOBBIIICHHON
aBapUUHOCTBIO. DTO BBHI3BIBAET BTOPUYHOE 3arpsi3HEHHE OUYHUILNECHHOW BOJBI M OKPYXKAIOIICH Cpelbl, YBEJIMYUBAET MOTEPH IMHUTHEBOW BOJBI U
pacxo/1 MEKTPOIHEPTHH Ha €€ TPAHCIIOPTHUPOBAHUE, CHIKACT HA/ICKHOCTh BOJOCHA0KEHHS HACCIICHUS M IPYTHX KaTErOpUil MoTpeOuTeei.

Boicokuii M3HOC TMOA3EMHBIX BOJOHECYLIMX CETEH NPH CPaBHUTENBHO HEOOJBLIMX CPOKaX MX AKCIUIyaTallud OOYCIIOBJIEH BBITYyCKOM
OTEYECTBEHHOW IPOMBIIUIEHHOCTBIO METAIMYECKHX TpyO Oe3 BHYTpPEHHEH aHTHKOPPO3HMOHHOW 3alllUThl, C HOPMATUBHBIM CPOKOM HX
sKkcIuTyatanuu He Oonee 18 - 20 ner. CymecTBylone B KOMMYHAJIbHOM BOJHOM Xo3sicTBe Poccuiickoit dexnepaiun o0beMbl IPUMEHEHHS
Merajuinueckux Tpyo (6onee 75% oT Bcex BUAOB TPYO) M CIIOKHOCTH C MacCOBBIM BbIIYCKOM IMPOMBIIUICHHOCTbIO METAUIMYECKUX TPYO C
BHYTPEHHEH 3alllUTON BBI3BIBAIOT HEOOXOJUMOCTb CO3/IaHMS NP BOJOKAHAJIAX CIIEHUAJbHBIX IOJpa3feneHuil JUIs MPOBEAEeHHs BHYTpEeHHeN
AHTHKOPPO3MOHHOW 3al[MThl BHOBb CTPOSIIMXCS W IKCIUTyaTHPYEMbBIX CeTeil. B CBS3M C 3THM U PErMOHOB IPEIATraroTCs CIEAyIONHe
TEXHUYECKHE PEIICHHUS:

- co3ziaTth 0a3y (Lex) AJsi BHYTPEHHEH 3alUThl HOBBIX TPYO METOIOM LIEHTPOOEKHOT0 HaOphI3ra HEeMEHTHO-IIECYaHOTO pacTBopa. DTo
00eCIeYlT MONMyYeHHE COOTBETCTBYIOLICH CAHUTApHOH HAIEKHOCTH CTPOSILIMXCS BOJOBOJOB M3 METAUIMYECKHX TPYO M IOBBIMICHHE
pacueTHOro cpoka MX dKcIuTyatanuu 10 50 et u 6onee;

- cO3JaTh CIELHMAIN3UPOBAHHBIA YYacTOK MO OecTpaHIIeHHOMY BOCCTAHOBJICHHIO (PEHOBALIMM) CeTeil BOJOCHAOKEHHS U KaHAIU3AIMHU C
OCHAIIIEHUEM MX HEOOXOAMMBIM TEXHOJIIOTMYECKUM 000PYI0BaHHEM, B TOM UHCIIE:

a) KOMIUIEKTOM O0OpYIOBaHHUS Ul OYHCTKU JCHCTBYIOIIMX METAJULIMYECKUX TPyOompoBoaos nuamerpoM 100 - 1400 MM OT mpoOIyKTOB
Koppo3un (0OpacTaHHll) U HAHECEHHsI BHYyTPCHHEH [IEMEHTHO-TIECUaHOIl 3aIlUTHL;

0) KOMIUIEKTOM O0OPYIOBaHHUS Ui AUArHOCTUKH (KOHTPOJIS) BHOBB CTPOSIIUXCS M aJPECHOrO NPENU3MOHHOTO PEMOHTa JEHCTBYIONMX
ceTel (mepenBrkHas ycraHoBka ¢ TB-poboTom).

CrouMocTh paboT MO0 BOCCTAHOBJICHHIO JICHCTBYIOIIMX CETeH COCTaBisieT nmpuMepHo 25 - 40% oT crouMocTH padoT Mo MX MepeKiIaake
WIH YKJIaJKe HOBBIX TPYOOIPOBOIOB.

PacuerHbie CPOKH OKYyNMa€MOCTH:
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- 0a3bl U1l HAHECEHHUS BHYTPEHHEH [IEeMEHTHO-TIeCUaHOM 3aIUThI HAa HOBBIE TPYOBI - 2 roza;

- KOMIUICKTa JIs1 pE€HOBAllMU C ITIOMOIIbIO IIEMEHTO-TIECUaHO1 3aIUTHI - 5 ner.

8. JUIIEH3UPOBAHUE U CEPTU®UKALUA HEHTPAJIU30BAHHBIX CUCTEM IIUTBEBOI'O BOJOCHABXXEHUSA

8.1. O01mme MoI0KEeHUs

aq)q)eKTHBHOCTB (byHKLII/IOHI/IpOBaHI/Iﬂ LHECHTPAJIM30BaAHHBIX CUCTEM IHUTHLEBOI'O BOI[OCHaG)KeHHS{ obecrieunBaeTcs JABYMSI HEPa3pbIBHO
CBsA3aHHBIMH KOMIIOHCHTaMM: praBJ’[eH‘IeCKOﬁ u 3KCHJ’[yaTaHHOHHOﬁ,

Tlouck peureHuit, HampaBlICHHBIX HA MOBBILICHHE KA4YeCTBA IMHUTHEBOI BOJBI, JIGKUT B OOJACTH HOBBIX TEXHOJOTHYECKHX MPUEMOB,
YCOBEPILICHCTBOBAHHUHN YCIOBHIT SKCILTyaTallid COOPYKEHHH U T.II.

Bwmecte ¢ TeM 3HaueHHE ynpaBIeHYECKOH KOMIOHEHTSHI, pEryIupyIONell, KOOpAUHUPYIONEH 1 HaNpaBILOmel Bce chephl JeATeNbHOCTH
BOJONPOBOa U (GopMUpYIOLIeH YCIOBHS OTyYeHHs TUTHEBON BOJBI HAIIEXKAIIETO KaUueCcTBa, UMEET pEellaolee 3HAYCHNUE.

CyLIHOCTh YNpPaBICHYECKOW KOMIIOHEHTHI MOXKET OBITh TNpPEACTaBIeHA KaK OTBETCTBEHHOCTh BBICHIETO PYKOBOACTBA 3a KOHEYHBIN
pe3ynbTaT paboTHI CHCTEMBI BOJOCHA0KCHU.

8.2. 3akonoaaTenbcTBo Poccuiickoii Pegepanuu B 00/1aCTH JIHLIEH3MPOBAHUS U cepTHHKALMHA

3akoHoJaTeNnbHble aKkThl M nocTaHosieHust IlpaBurenscrtBa Poccuiickoit denepanuy, OTe4eCTBEHHbIE U MEXKIYHAPOAHBIE CTAHIAPThI
HOCJIEIHUX JIET HANPABJIEHbl HA BCECTOPOHHEE COBEPIICHCTBOBAHUE YIIPABIEHYECKON CTPYKTYPbI OpraHU3aLUi.

B niepByo ouepeib K HUM OTHOCSATCS CICAYIOIIHE JOKYMEHTBI:
- 3axoHb! Poccuiickoit ®eneparyu:

"O ceprudukaunu npoxykuuu u  yoryr", "O crampapruzanuu”, "OO obOecrmeuyeHun eamHCTBa M3MepeHui", "O caHHTapHO-
SMHUIEMHUOJIOTHYECKOM Onarononyunn Hacenenus", "O THIeH3UPOBAaHUN OTACIBHBIX BUJOB JIESTEILHOCTH";

- [locranoBnenus IIpaButensctBa Poccuiickoit denepannn:

"O HEKOTOPBIX Mepax, HAIIPABJICHHBIX HA COBEPILEHCTBOBAHUE CUCTEM O0OecreueH s KayecTBa NpoayKimu U ycryr" ot 2 ¢espans 1998 r.
N 113;

"O6 yrBepikaeHuu [IpaBuil mosp30BaHus CHCTEMaMH KOMMYHAJIBHOTO BOJIOCHA0KEHHUS U KaHanu3auun B Poccuiickoit ®enepanun” ot 12
¢epamt 1999 1. N 167;

"O06 yrBepxkaernu IlonoxeHns: 06 OCYIIECTBICHHH TOCyIapCTBEHHOTO KOHTPOJIS 33 MCIIOJIb30BAaHHEM M OXPaHOW BOJHBIX 0OBEKTOB" OT
16 nrons 1997 r. N 716;

"O6 yrBepxaeHur IIpaBuil HpeIOCTaBICHH KOMMYHAIIBHBIX yCIyr W [IpaBuil MpenoCTaBiIeHus yCIyr MO BBIBO3Y TBEPIBIX M JKHIKHX
OBITOBBIX 0TXOZOB" OT 26 ceHts10ps 1994 r. N 1099;

Canurapubie mnpaBwia u HopMbl CaulluH 2.1.4.559-96. IluteeBas Boma. [urueHuyeckue TpeOOBaHUS K KauecTBY BOJIbI
LEHTPAIU30BaHHBIX CUCTEM MHUThEBOTrO BoJOCHAOKeHus. KoHTposb KadecTBa.

Mexnynapoansie cranaaptbl cepun UCO 9000-94. OreuectBennbie cranaaptshl cepun [OCT P 40000, xacarommecs: cepTuukaiin
CHCTEM Ka4ecTBa IIPOU3BOJCTB, a TAKXKE HOPMATHBHBIE JOKYMEHTHI ['occTannapra PO, ycranapnuBaromye MOpsAA0K, IpaBuia U TpeOOBaHUA B
obnacTu cepTu(UKANUH IPOLYKIUH U YCIYT.

Takum obpa3oM, B Hactosimiee BpeMs B Poccuiickoit ®enepannu chopMUpoBaHO NMPUHIMIHAIBHO HOBOE IIPABOBOC M HKOHOMUYECKOE
MPOCTPAaHCTBO, B KOTOPOM JAOJDKHBI PabOTaTh OpraHU3alluy, SKCIUTyaTUPYIOIHE WH)KEHEPHBIE CHCTEMBl XHM3HEOOECIeueHus,, B TOM 4HClIe U
oprarm3anyy BKX, BkiIrogaromiee B epByro ouepe b HOBbIC TPeOOBAaHMS B YacTH HaluW4us y opranusanuu BKX coorBercTByrommx nuieHs3uit
Ha TPaBO AEATEIHFHOCTH M CEpPTH(UKATOB, MOATBEPXKIAIOIIMX KadyeCTBO IPOAYKIMH, KaK TOH, KOTOpas BBIITYCKaeTcs, TaK U TOH, KOTOpas
HOCTYTAET Ha NPEANpPUATHE.

3aKOHbl M IOCTAHOBJICHHS npaBHTeJ’[LCTBa Poccuiickoit (Dejlepauvm HanpaBJICHbI Ha YIOPAAOYCHHC HACATCIIBHOCTH YIPABJICHUYECKHUX
CTPYKTYP opraHmauHﬁ, TIOBBIMICHUE UX POJIU, OTBETCTBEHHOCTH U MMOJHOMOYHI.

8.3. PazBuTHeE 3aKOHOATEILCTBA B 00/IACTH JTHIEH3HPOBAHUS

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



3aKOHOI[aTeJ'[I>CTBOM YCTAaHOBJICHO, YTO MYHULUIIAJIBHBIC OpraHU3alluu BKX, OCYHICCTBJIAIOIINEC SKCIUTyaTallluio CUCTEM BOZ[OCHa6)KeHI/I$[
1 KaHaJIM3alluu ropoJa0B U HACCIICHHBIX ITYHKTOB, a TAKXKE IPEANPUATUSA APYTUX BUIAOB CO6CTBCHHOCTH, KOTOPBIC OCYIIECTBIIAIOT Pa3sjInIHOTO
poaa AesaTelIbHOCTL B obmacTi BOIIOCHaG)KCHI/IS[ W KaHaJIW3aluu, AOJDKHBI UMETH COOTBETCTBYIOIIYIO JIMIICH3UIO Ha ITPABO ACATCIBHOCTU.

Cucrema nunensupoBanus B Poccuiickoit denepanun Havana popmuposatbes ¢ 1991 rona.

OnHUM U3 MEPBBIX 3aKOHOJATENBHBIX aKTOB IO JIMIIEH3UPOBaHHUIO sBisIoch [loctanoBnenne Cosera MunuctpoB PCOCP or 08.11.1991
N 593 "O BBeneHuUM rocyJapCTBEHHOIO JHMLEH3MPOBAHUSI CTPOUTENBbHOU AestenabHOcTH Ha Tepputopuun PCOCP". IlocraHoBneHue ObUIO
HANpaBJICHO Ha 3alIUTY IPaB W HUHTEPECOB MOTpeOUTENeH CTPOMTENBHOM NMpOAyKUUH. JJOKYMEHTOM YCTaHABJIMBAIUCH OPraHU3al[MOHHO-
MIPABOBbIC OCHOBBI JIMIICH3MOHHOW JEATEIBHOCTH, ONPEICISUIUCh BUIBI MOAJEKAIICH JHUIECH3UPOBAHUIO CTPOUTEIBHON NEsTENbHOCTH (T.e.
CTPOHTENBHO-MOHTXHBIX, POCKTHBIX pab0T, MHKCHEPHBIX W3BICKAaHWHA W T.J.), MOPSIOK JIMLIEH3UPOBAHMS W BbIJAud JIUIICH3UH, CTaTyc U
(hyHKINY JTUIIEH3MOHHBIX OPTaHOB.

Ilepexon B 1992 rony K MHTEHCUBHOMY Pa3BUTHIO PHIHOUHBIX OTHOIIEHHH, 8 TAKKE MOSBICHUE HA PHIHKE TOBAPOB U YCIYT BCE OOJIBILETO
YUCIIa CAMOCTOSATEIBHBIX XO3AHCTBYIOIHUX CyOBEKTOB BBI3BAIM HEOOXOAUMOCTb CO3[aHHSA HOBBIX MEXaHH3MOB IIPAaBOBOIO PEryIMPOBAaHUS U B
JPYTHX OTPACIAX NEATENbHOCTH B LIeJAX 3alllUThl 3aKOHHBIX IIPaB U UHTEPECOB MOTpeduTeliel U npeanpHHIMaTeseH.

Iocranosnenuem IlpaBurensctBa PO N 1418 ot 24.12.1994 "O nHICH3NPOBAHUU OTACIBHBIX BUJIOB ACSITCIBHOCTU" OBUIO IOJOKEHO
Hayajuo eAUHOU roCyIapCTBEHHON MOJIMTHKU B 00IACTH JIHICH3UPOBAHUS OTACIBHBIX BHOB ACITEIBHOCTH U 00€CIICUCHHS KIU3HCHHO BaXKHBIX
HHTEPECOB JTMYHOCTH, OOIIECTBA U FOCYJapCTBa.

CornacHo IlocranoBnenuto Osu1 yTBepKacH [lepedens, BKIIOUArOMUA 26 BUIOB ACATCIBHOCTH, HA OCYILECTBICHHE KOTOPHIX Tpedyercs
JIMLEH3US, B TOM YUCIIE BUJ AEATENBHOCTH "OKCILTyaTalusl HHKEHEPHBIX CUCTEM TOPOJIOB U HACEJICHHBIX ITyHKTOB" .

B nensix nanpHeimero coBepueHCTBOBaHHS OOECIIEYCHUS €IMHONW TOCYAapCTBEHHON MOJUTUKU IPH OCYIIECTBICHUH JIMICH3UPOBAHUS,
PEryJIMpOBaHUM M 3alllUTE MpaB U HHTEPECOB TPa)KIaH, HPAaBCTBEHHOCTH W 370pOBbs, oOecredeHHs O0OOPOHBI CTpaHbl M 0E30MacHOCTH
rOCy/IapCTBa, a TAK)KE YCTAHOBIICHUSI MIPABOBBIX OCHOB €AMHOTO phiHKA B MIOHE 1998 1. Obu1 npuHaT Depepanbhblii 3akoH "O JIHICH3UPOBAHUH
OTJCIBHBIX BUJIOB JCITEIIBHOCTH" .

B 3akone nan IlepeueHb BUIOB IESTEILHOCTH, Ha OCYIIECTBICHHE KOTOPBIX TPEOYIOTCs JIMIIeH3MH (cTaThsl 17), B TOM yucIe:

- SKCIUTyaTalus HeHTPAIN30BAaHHBIX CHCTEM MUTHEBOI'O BOAOCHA0KEHHUSI U CUCTEM BOJOOTBEACHHS T'OPOACKUX U APYTUX ITOCEICHHH.
B Ilepevenb BKITIOUESHBI TAKXKE TAKUE BUJIBI JEATEIBHOCTH, KaK:

- SKCIUTyaTalus annapaTrypbl U CUCTEM KOHTPOJIS IPOTHBOABAPHIHON 3alUThl U CUTHAIM3ALMH;

- SKCILTyaTalus KOTIOB U COCYAO0B, pabOTAaIOHUX MO AaBICHUEM, TPYOOIIPOBOJIOB apa U ropsideil BOJbL;

- SKCIUTyaTalus B3pbIBO- U M0KapPOONACHBIX, XUMUYECKH OMACHBIX U BPEIHBIX POU3BOJICTB;

- SKCIUTyaTalus HHKEHEPHbIX UHQPACTPYKTYpP TOPOIOB M APYTHX HACEIEHHBIX IyHKTOB;

- Apyrue€ BHUAbI ACIATCIBHOCTHU, OCYHICCTBICHUE KOTOPBIX MOXKET OBITH HBOGXOL(I/IMLIM IIpu 3KCIUTyaTallul LEHTPAJIN30BAHHBIX CHCTEM
IIUTBEBOT'O BOL[OCHaG)KCHI/I}I " CUCTEM BOJOOTBCACHUA.

DT BUJBI ACATCIBHOCTU MOI'YT OCYIICCTBJIATBHCA KakK opraHmauHeﬁ, 3KCHHyaTpr}OIJ.ICﬁ LHEHTPAJIN30BaHHBIC CUCTEMBbI ITUTHEBOI'O
BO}IOCHa6)KCHI/I$[ 1 CUCTCMbI BOAOOTBEACHUS, TaK U APYTUMHU CIICHHAJIM3UPOBAHHBIMHU OpraHU3allusMH 110 10TOBOpaM.

B cootBeTcTBHM ¢ 3aKOHOM JIMLIEH3US BBIIAETCS OTIEIBHO HA KaXIbIH JTMLEH3UPYEMblil BU AESTEILHOCTH.

Bupbl nesrenbHOCTH, HE BKIIOYCHHBIC B CTaThio 17 denepaabHOro 3aKOHA, OCYIISCTBISIOTCS Oe3 JIMIEH3HH, 32 UCKIIIOUCHUEM CITy4aeB,
€CIIM JIMICH3UPOBAHUE BHUJOB JACATEIBHOCTH HE MPEAYCMOTPEHO HMHBIMH (enepalbHbIMU 3aKOHaAMH. Tak, JHIEH3UPOBAHUE MOJIb30BaHMUS
MOBEPXHOCTHBIMU BOJHBIMU OOBEKTaMH OCYLIECTBISIETCS B COOTBETCTBUU ¢ BoaubiM komekcom Poccuiickoit ®enepanuu u [locTanosiennem
IIpaBurensctBa PO N 383 - 1997 r.

JInneH3npoBaHue OCYINECTBISAETCS TPH 00s3aTENIBHOM COONIOEHNH 3aKoHojaTenbcTBa Poccuiickoit ®demeparny, SKONOTHIECKHX,
CaHUTAPHO-3IHIEMHOJIOTHYECKHX, THrueHdeckuX (DenepanbHblii 3akoH "O CaHUTAPHO-3HIEMHOIOTHYECKOM OJIaronoIydyny HacelaeHus"),
IPOTHBOIOXXAPHBIX HOPM U IIPABHJI, a TAKXKE ITOJOKECHUN O JINIICH3UPOBAHUH, IIepedHel paboT U yCIyT UL KOHKPETHBIX BUJIOB JEATCIBHOCTH.

OCHOBHBIM TpeOOBaHMEM TIpH JIMIICH3MPOBAHUM ICHTPATU30BAHHBIX CHUCTEM IUTHEBOTO BOJOCHAOXKECHHS SBIISCTCS BBINOJIHEHHE
HOPMATHBHBIX JOKYMEHTOB 10 kauyectBy Bozbl - CaulluH 2.1.4.559-96 u "IlpaBun TeXHUYECKOW SKCIUTyaTallid CHCTEM BOJOCHAOXKEHUS W
BOJIOOTBE/ICHNUS HACEJIIEHHBIX MECT".

B cnyuae HeBbinosnHenus: TpedoBanuii CanlluH 2.1.4.559-96 Ha neiicTBYIOIIMX CHUCTEMax, HO BBIOJHEHHS BCEX NPYTHX JHIIEH3MOHHBIX
TpeOOBaHUI U yCIIOBHIA, JIMIIEH3US MOXKET OBITh BBIIAaHA TOJIBKO IIPU HAIMYHMHU coriacoBaHus CaHANUIHANA30pa OTKIOHCHUH OT HOPMAaTHUBOB C
yKa3aHHEM CPOKa JICHCTBHS M MEPOIPHITHIA 110 UX YCTPAHEHHIO. B JIUIIEH3HOHHBIX YCIOBHIX YCTAHABIMBAIOTCS CPOK JCHCTBHS JIMLCH3UH U €
MPUOCTAHOBJICHUE B CIyYae HEBBIMIOJIHEHHUS HOPMATHBOB B YKa3aHHBIC CPOKH.

JluneH3upoBaHue OCYILECTBISIOT B COOTBETCTBUM C IpaBMJIaMH M TpeOOBaHUSIMM, B KOTOPBIX [JaeTcsi IepedeHb HeoOXOauMOi
JIOKyMEHTALlUH, YCTaHABIMBAIOTCSI 00BbEM U MOJIHOTA HH(OPMALIUH, YKa3bIBAETCsl COOTBETCTBYIOLIEE COrJIACOBAHUE U JIP.

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



@enepanpublii 3ak0H "O CaHUTAPHO-3MUAEMHOIOTUYECKOM OIaronOoIyduy HaceIeHHS' KOHKPETHO YCTaHABIUBACT YCIOBUS CaHUTAPHO-
SMUAEMHUOJIOTHYECKOTO OJaromonyuusi HaceneHus. K HMX 4HCIy OTHOCAT JIMIEH3UPOBAaHME BHIOB JEATENBHOCTH, IPEICTaBISIONINX
MOTEHIMAIBHYIO OMACHOCTh IS YenoBeka (crarbs 2 1. 1); B cratbe 40 nm. 1, 2 npuUBOAATCS OTAENBHBIC BUJIBI ACSTENLHOCTH (paboT, yciyr),
MIPE/CTABISIONINE MOTCHIMAIBHYIO OTACHOCTD /IS YeJI0BEKa, CPE/IM HUX MPOU3BOJICTBO M peaM3alusl MUThEBOU BOJBI. .., IKCIUTyaTallsl CHCTEM
WH)XCHEPHO! U TPaHCIIOPTHON MH(PPACTPYKTYP, BKIIIOYAs [IEHTPATM30BaHHbIE CUCTEMbI MIUTHEBOTO BOJAOCHA0KEHUS.

DTa cTaTths OMpPEACIIICT TAKKE 00513aTETLHOCTD Tpe6OBaHI/I$[ JIMIEH3UPOBAHUA NAaHHBIX BUJIOB ACATCIbHOCTH. HpI/I 3TOM OTMECYACTCA, YTO
JULEH3UPOBAHME BO3MOXKHO TOJBKO HOPU YCIOBUM NPEAOCTABICHUA CAHUTAPHO-INUAEMUOJIOTUYECKOTO 3aKIHOYCHHUS O COOTBETCTBHH, B
YaCTHOCTH, MUTHEBON BOJIBI CaHUTApPHBIM I[paBUIaAM. O)IHaKO HaJIU4YUE JIUOEH3UN NAac€T MpaBO Ha OHpeZ[eﬂeHHbIﬁ BU OCATCIBHOCTH, HO HE
MOXKET rapaHTUPOBATb €€ Ka4€CTBO.

8.4. BakoHogarenbcTBo Poccuiickoii @enepanuu B 00s1acTu cepruukanuu

3akoHomaTenbcTBOM Poccuiickorr ®Denepanuu HpeaycCMOTpEHa MpoOLeaypa CepTU(PHUKALWU TPOIYKLIUH, YCIYyr, CHUCTEM Ka4yecTma,
MIPOM3BOJICTB U 00sI3aTENILHOM aKKpeuTaIuu J1abopaTopuil.

HmenHo Hanmumuue cepTH(UKATa sBISETCA TapaHTHEH OOeCIeueHHs HEOOXONUMOH YBEPEHHOCTH B TOM, YTO JODKHBIM 00pa3oM
UICHTHGHUIIPOBAHHAS IPOAYKIHS, IPOLECC MM YCIyra COOTBETCTBYET KOHKPETHOMY CTaHAAPTy MM APYrOMY HOPMATHBHOMY JOKYMEHTY.

ba3oBeiM 3akoHOM Poccmiickoii ®enepamyn, HampaBlIeHHBIM Ha 3alUTy HOTPEOUTENs OT HEZOOPOCOBECTHOCTH H3TOTOBHUTENS MU
HOJATBEPKICHAE COOTBETCTBHS MOKa3aTeNleil KadecTBa MO00H NMPOIYKINH YCTAaHOBJICHHBIM TpeOoBaHMAM, sBIseTcs 3akoH "O cepTuhHKanun
HOPOJYKIHMU U yCIyr".

OH yCTaHaBIMBAET 1eJIH, IPUHIIMIIBI, OOIIKE MPaBUIia U PEKOMEH/IAINH 110 TIPOBeIcHUIO cepTrduKalmu B Poccuiickoii denepannu.

I'nmaBHO# 3a1aueid HEHTPAIN30BAaHHBIX CUCTEM KOMMYHAJIBHOT'O BOJIOCHAOXKEHHUS sBJISETCs oOecrieyeHne noTpeOHOCTe B MUTHEBOW Bose
HaJUIEXKAIIEro KauecTBa rpakaaH U I0PUIMYECKUX JHII.

Hannexamee xa4ecTBO IUTHEBOW BOZBI, HAIPABIECHHON MOTPEOHUTENIO, IIOATBEPXKAACTCS €¢ COOTBETCTBHEM TpeOoBaHMAM CaHHTApHBIX
npasu 1 HopM CanlluH 2.1.4.559-96. DToT HOpMaTUBHBIN JOKYMEHT YCTaHABIUBACT HEOOXOIMMOCTh IS KaXKJOTO BOJONPOBOIA Pa3paboTKU
Pa6oueif mporpaMMbl KOHTPOJIS KAUEeCTBA, YYUTHIBAIOIIEH PErHOHAIBHBIE 0OCOOCHHOCTH XMMUUYECKOIO COCTaBa BOJBI BOJAOUCTOYHHUKA.

CormnacHo MeToauueckuM yKa3aHHsSM IO BHeApeHHI0 M npuMeHenuto Canutapubix mpaBui u HOopM CaulluH 2.1.4.559-96, paGouas
nporpamMMa TpeCTaBIsIeTCS Ha YTBEPXKICHUE ¢ MOSCHUTEIBHOM 3alUCKOH, coaepKaniell IiIaH MEpONpHATHI ¢ (MHAHCOBBIMH 3aTpaTaMu, IO
MOJTrOTOBKE COOPY)KEHUH K paboTe B YCIOBUSIX BHEAPEHHSI HOBOTO HOPMATHBHOTO JOKYMEHTA.

[Ipu coriacoBaHuu pabouei MPOrpaMMbl yCTAHABIMBAIOTCS UCTOYHUKHM (DMHAHCHPOBAHMS BCEX MOArOTOBHTENBHBIX paboT. B aTOM ke
JIOKyMEHTE YKa3bIBA€TCs, YTO IMPH BHEAPEHHH IPOBEPSIOT HAIMYME JHIEH3HMH, JAIONIMX MMPAaBO JKCIUIyaTallMd CHCTEM BOJOCHAOKEHHS H
cepTu(HUKATOB HA BCIO MPOJYKIMIO, TMOCTYNAIONIYI0 HA BOJOMPOBOJHYIO CTAHIMIO M KOHTAKTHUPYIOIIYIO C MUTHEBOH BOJAOH B mpolecce ee
MPOU3BOACTBA.

KoHnkperHass npopykis, MCIoib3yeMmas B IIpoliecce IMPUIOTOBJICHUS HMHUTHEBOH BOJIBI, MOJUIexkKallas o0s3aTeNbHON cepTHdHUKaIMy,
ompejeneHa B JokyMmeHTe "HoMmeHKIaTypa HNpoayKIMu U yciyr (paboT), B OTHOIIEHWH KOTOPBIX 3aKOHOZAATENBHBIMHM akTaMH Poccuiickoit
Degnepanyy nNpeaycMoTpeHa ux obs3aTenbHas cepTudukanus'.

K ux umbcmy OTHOCATCA KOaryisHTBL, aKTHBHPOBAHHbBIE YIVIH, NPUPOIHBIC COPOHMpPYIOIINE MaTepHalbl, TPyObl, oOOpynOBaHHE AT
HOATOTOBKU U OYMCTKH IUTHEBOH BOABI, B TOM YHCJIE O30HATOPHOE, JJIEKTPOJIMU3EPHI; YCTAHOBKU Ui OYMCTKU BOJbI; 000pYyAOBaHUE I
BOJIONIPOBOIHO-KaHAIM3AI[MOHHOTO X034HCTBa; yCTAaHOBKHU JUIs 00€33apaKMBaHMs BOJIbI; YCTAHOBKH JUIS OYUCTKH ITUTHEBOU BOJBI U YIIyUIICHHS
KauecTBa MUTHEBBIX BOJ, 3arpy3Ku (GUIBTPYIOIIHX H AD.

Ceprudukanuu nomiexar Bce 00OpyJOBaHHE M TOBAapbl (IPOLYKLHA), HCIOIb3yeMble B TEXHOJIOIMH BomomoArotoBku. [lomydenue
JMIEH3UH JODKHO CTABUTHCS B 3aBUCUMOCTb OT HAJIM4MA (OTCYTCTBHS) B OPraHU3ALUK COOTBETCTBYIOIIUX CEPTH(UKATOB.

J1d IeHTpaJM30BaHHBIX CHUCTEM IIMTHEBOIO BOJOCHAOXKEHMS, KOTOpble OBUIM BBEIEHBI B JeilcTBHE 10 NpuHATHA 3akoHa "O
cepTH(MUKAIMY HPOAYKIMHA U YCIyr', oOs3aTenbHas CepTHGHKANUsS yYCTPOUCTB, OOOpYIOBaHHMS M T.OI., HCHOIB3YyEeMBIX B IIpoIecce
9KCIUTyaTaluy, TOJDKHA OBITh IIPOBEACHA IIPU PEKOHCTPYKIMU U MOJCPHH3AIMHI CHCTEM, 3aMEHE yCTapEeBIIEro 000pYA0BaHUSA B COOTBETCTBUH C
ynomsHyTo# "HomeHkmarypoii...". B 3ToM ciyuae ciemyeT OTZaBaTh IPEANOYTEHHE TOMY BHIY OOOpYAOBaHHUS, Ha KOTOPOE HMEIOTCA
cepTH(HHUKATBI COOTBETCTBHSA, B TOM YHUCIE ONyYEeHHbIC Ha JOOPOBOIBHOI OCHOBE.

CepTudukanys ocymecTBIsIeTCs B COOTBETCTBHH C JOKyMeHTanuei ['occranmapra Poccniickoit ®enepanuu "IIpaBuia o npoBeieHUIO
ceprudpukauu B Poccuiickoit @enepaunn”, "Ilopsgok nposenenusi ceprudukaumu npoiaykuuu B Poccuiickoit ®enepauuu" u ap. Dtu
JOKYMEHTHl YCTaHABIMBAIOT [BAa BUIA CEPTU(HUKAIMU: 00s3aTENbHYI0 W J0OpoBOIbHYI0. OOs3aTenbHas CepTU(UKAIMA OCYIIECTBIACTCS B
CIIy4asx, IPeIyCMOTPEHHBIX 3aKOHOJAaTeIbHBIMU akTaMu Poccuiickoit deneparyu. JloOpoBonbHas cepTH(HUKAIMSA IPOBOJUTCS 110 HHUIIATHBE
IOpHINYECKUX UI U rpaxgaH. CepTu(UKanuo OCyIIeCTBISIIOT OpPraHbl IO CepTU(UKAINY, CICHUANIbHO aKKpeAUTOBaHHBIE [ 'occTaHTapTOM
Poccun.

8.5. TpeGoBaHus K aTTecTanuu JadopaTopuii

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



[Mpennpustine BKX 06s13aH0 coOnronats HOPMaTHUBHBIC TPeOOBaHMS K aTTECTAallMU JIAOOPATOPHil M BBIIOJHEHUIO COOTBETCTBYIOIIMX
U3MEPCHUH 110 KOHTPOJIIO KadecTBa MUTheBOH BoIbI (3akoH PD "O6 obecrieueHnn eMHCTBA H3MEpEHHIT").

Bce npou3BoACTBEHHBIE JIAO0PATOPHH, OCYLIECTBISIONINE KOHTPOJIb KAYeCTBa BOJIbI, HCIIBITAHUS MOTYYSHHOMN MPOIYKIMH, TOKHBI OBITh
aTTECTOBAHKI B 00513aTEILHOM TOpsiIKEe B cOOTBETCTBHU ¢ Pexomennanmsimu MU 2427-97 "OueHka COCTOSHUS H3MEPEHHI B UCIIBITATEIBHBIX U
M3MEPUTENTEHBIX JJabopaTopusax" W akKpeIuToBaHbI (B 10O0poBosbHOM nopsizke) B coorBeTcTBUU ¢ [[OCT P 51000.3-96 "O61ue TpeboBanus k
WCTIBITaTEIEHBIM JabopaTopusim'.

Bce u3MepeHus B 1abOpaTOpUH JODKHBI IPOBOAUTBCS B COOTBETCTBHU C aTTECTOBAHHBIMU B YCTAHOBICHHOM IOPSIKE METOIHKAMHU,
nepedeHb kotopeix 1aH B [OCT P 51232-98.

B nabopaTopuu JOIKHBI OBITh YCTAHOBICHBI KPUTEPHUH COOTBETCTBUS Ka4eCTBA MUTHEBOM BOJBI HOPMATHBHBIM TPEOOBAHUAM.

Taknum 00pa3oM, HapsiIy ¢ OTPACIEBEIMHE M HOPMATHBHBIMHU 3aKOHOIATEIBHBIMA JOKYMEHTaMH (DeIepaibHOTO YPOBHSI, TOCTAHOBICHUSIMHA
IMpasurenscTBa PO, pernaMeHTHPYIOMUMHA MOPSAOK (YHKIIMOHUPOBAHUS CHCTEM BOIOCHAOKCHHS TOPOJIOB M HACEJIECHHBIX IyHKTOB B PD,
JIMICH3UH, THTHCHUYECKHE 3aKITFOUEHNs, CePTU(GUKATEI COOTBETCTBHS - 00sI3aTENIbHBIE TOKYMEHTHI, HEOOXOUMBIE TIPH SKCIUTyaTAIldnd CHCTEM
BOJOCHA0KEHMS.

PEKOMEHAYEMAS JIUTEPATYPA

1. CaunlluH 2.1.4.559-96. IlutbeBas Bonma. I'mrumenuueckue TpeOOBaHMS K KadyeCTBY MHUTHEBOHW BOJbI IIEHTPAIM30BAHHBIX CHCTEM
HMUTHEBOTO BoJocHa0xeHust. KoHTpons kadecTBa

2.TOCT P 51232-98. Bona nutbeBasi. O0mue TpeOOBaHHS K OPraHU3allUl U METOAaM KOHTPOJIS KauecTBa

3. CaulluH 2.1.4.027-95. 30HBI CaHUTApHOW OXpaHbl HMCTOYHUKOB BOJOCHA0KEHHS M BOJIONPOBOJOB XO3SHCTBEHHO-IIUTHEBOTO
Ha3HAYECHHS

4. CanlluH 4630-88. Oxpana NOBEpPXHOCTHBIX BOJ OT 3arps3HEHU
5.TOCT 2761-84. lcTouyHMKH [IEHTPAIM30BAaHHOTO X03SIHCTBEHHO-ITUTHEBOTO BOJJOCHAOKECHHUS
6. CoBpeMeHHbIE TEXHOJIOTHH U 000pyJOBaHUE 111 00padOTKK BOJBI HA BOJOOUUCTHBIX cTaniusix. M., HUW KBOB, 1997

7. Meroandeckne pPEKOMEHIAIMM IO HPHMEHEHHIO O30HHPOBAHHS U COPONMOHHBIX METONOB B TEXHOJOTHH OYHCTKH BOIBI OT
3arps3HEHUH IPUPOTHOTO U aHTPOMOTreHHoro npoucxoxaenus. M., HUM KBOB, 1995

8. PyKoBO/ICTBO IO TEXHOJIOTHHU MOATOTOBKU MUTHEBOM BOJBI, 00ECIIEYHBAIONICH BHITOJHEHHE THTHEHUYECKUX TPeOOBaHUIT B OTHOLICHUN
xyopoprannyeckux coeauHennid. M., OHTU AKX, 1989

9. Yka3aHus [0 COBEPLICHCTBOBAHUIO TEXHOJIOTUH KOATYJSILHOHHON 00pabOTKH BOMBI C IENBIO CHIDKCHHS KOHLCHTPALUHA OCTATOYHOTO
amomunaus. M., OHTU AKX, 1988

10. YcomsueB B.A., Cokonos B.®., AnexceeBa JI.II., [Iparuackuii B.JI. [ToaroroBka Boasl muTheBOro kadectsa B r. Kemepose. M.:
BHUMU, 1996

11. CmuproB A.Jl. CopbrmoHHast ogncTKa Boasl - JI.: Xumus, 1982
12. Menbuep B.3. ©unbrpoBanbHble COOpYKEHUsI B KOMMYHalIbHOM BogocHa0xeHuu. - M.: Ctpoitnzaar, 1995

13. IlepedeHp MaTepHaNOB, PEAareHTOB M MaJorabapUTHBIX OUYHCTHBIX YCTPOMCTB, pa3pelICHHBIX | OCKOMHTETOM CaHHUTapHO-
SMUAEMUOTIOTHIECKOT0 Han3opa PD mis mpuMeHeHns B IPaKTHKE XO35MHCTBEHHO-IUTHEBOTO BOAOCHA0KeH . ['ockoMcar muaHanzop PO

14. JTlrobapckuii B.M. Ocanxu mpupoaHbIX BOJ U METOIBI X 00paboTku. - M.: Ctpoiinznat, 1980

15. Tpynos I1.B., 3yoko AJIL., Xpuctomobos B.H. DpdexruBHble apeHaxkHble cucteMbl GuiabTpoB// BomocHaOxeHne u caHutapHas
TexHuka, 1999, N 11

16. Metoanueckue ykasanus 1o BHeapenuto u npumenennto CanlluH 2.1.4.559-96, MV 2.1.4.682-97, Munzapas Poccun, 1998

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



17.MYK 4.2.671-97. MeToabl CaHUTapHO-MHUKPOOHOJIIOTMYECKOTO aHAIN3a TTUTHEBOH BOIbI

18. MYK 4.2.668-97. CanntapHO-n1apa3uTOIOTHIECKHE HCCICIOBAHNS BOIBI

19. Pycanosa H.A. TToaroroBka muTheBOM BOIBI C YIETOM MUKPOOHOIIOTHYECKHUX U MApa3sHUTOJOIMYECKUX MoKasaTenei//BogocHabkenne
W caHWTapHas TexHuka, 1998, N 3

20. PykoBOJCTBO 110 NPUMEHEHHIO TEXHOJIOTHH, 00€CIEeYHBAIOIINX MHIEMUYECKYI0 0€30I1aCHOCTh ITUTHEBOM BOBI B OTHOIIEHUU BUpYycCa
rernaTuTa ¥ Ipyrux dHTepoTponHbIX BupycoB. M., OHTU AKX, 1990

21. TexHONIOTHYCCKHI PETJIIAMEHT 11O OYHCTKE U O6C33&pa)KI/IBaHI/IIO HOPUPOAHBIX BOA OT HUCT MATOI€HHBIX KUIIICYHBIX HpOCTCﬁmHX H AU
TCIbMHUHTOB

22. Jlparunckuit B.JI., Kopabensuukos B.M., Anekceesa JLII. IlpeanosxeHus mo noBblEHUIO 3(P(EKTUBHOCTH OYMCTKH BOJBI NPU
MOJrOTOBKE BOJJOOYMCTHBIX CTAHIMH K BbIoHeHUIO TpeboBanuii CanlluH 2.1.4.559-96, M., 1998

23. JTIro6apckuii B.M., bensiesa C.J. u np. Illlenouynas pereHepaius KoaryJsiHTa IpyU N3BECTKOBOW 00paboTKe ocanko//BomnocHabxkenue u
canuTapHas TexHuka, 1989, N 5. - M.: M311.-BO JTUT-PBI 11O CTPOUTENBCTBY.

He sBisiercs opuunanbHBIM H3IaHUEM IPEHA3HAUYCHO I 03HAKOMUTENBHBIX Iiesiel. becriatHo mpenocrapiseTcs: KIMEHTaM KOMITaHUH
«/lpeBrpany - 1epeBsiHHbIE IOMa.



