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METOANYECKHUE PEKOMEH/JAIINN
IO NIPUMEHEHHNIO O30HUPOBAHUSA 1 COPBIHIMOHHBIX
METO/J0OB B TEXHOJIOI'MX OYNCTKU BO/1bI
OT 3ATPASHEHUI MPUPOJHOI'O 1 AHTPOITIOTEHHOI'O
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Mocksa 1995

«MeToanuecKkue pPEKOMEHIAIMM» IOJATOTOBICHBI Ja0opaTopuell TEXHOJIOTHH U
obopymoBanusi ounctku mpupoaHbix Bog HWMM KBOB Ha OCHOBaHMHM MHOTOJIETHHUX
UCCIIEIOBaHUM, NPOBEIEHHBIX B PAa3IMYHBIX ropojaax u perumonax Poccum m CHI'. B
PEKOMEHIalUAX YYTEHO COBPEMEHHOE COCTOSIHME€ IIPOM3BOJACTBA O30HATOPHOTO
000pyIOBaHUS M aKTUBHBIX yTJIeH Ha npennpusatusx Poccun.

«MeTOI[I/IqCCKI/Ie PEKOMCHAAIN» TMPEAHA3HAYCHDBI pa6OTHI/IKaM BOOOIIPOBOAHO-
KaHAIM3alMOHHOTO XO3SMCTBA W CIEHUAINCTAM [0 BOJOCHAOKCHHIO ISl PEIICHUS
npobjeM ¥ 3a7ad, CBSA3aHHBIX C HCIOJIB30BAHHEM METOJOB O30HHUPOBAHHUS U
COpPOIIMOHHOM OYHCTKH BOJIBI.

Pexomenpanuu paspaboTtanbl kKaHaugataMu TexHudeckux Hayk B.JI. JlparuHckum u
JLIL. AnexceeBoil. HayuHslil pepaktop - kanauaar texunyeckux Hayk M.B. KoxunHos.

ABTOpBI BbIpaxatroT Oonbiyto OsarogapHocts H.H. XKykxosy n U.B. KoxunoBy 3a
LICHHBIE YKa3aHUA U NPEJUIOKEHHUS, JAHHBIC IPU PACCMOTPEHUM PYKOIIMCHU U €€ HAyYHOM
peaaKTUPOBAHUMU.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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[IpemioskeHust 0 COTpyAHUYECTBE MpockOa HaNpaBIATh 10 aapecy: [23371. Mocksa,
Bonokonamckoe wocce, 8§7. HU KOMMYHalnbHOTO BOJOCHAOXEHHUS U OYHUCTKU BOJIBL
JlaGopaTopus TEXHOJIOTHH U 00OPYOBAHUS OUUCTKU MPUPOIHBIX BOI.

Tenedonst s ceszu: (095) 491-20-41 u 491-12-02.

Dakc (095) 491-55-03.

BBE/IEHUE

B cBa3u ¢ Bo3pacTaromuM 3arps3HEHHEM BOJHBIX OOBEKTOB, HCIOJB3YEMBIX B
KauyecTBE MCTOYHUKOB BOJIOCHAOXKEHHSI HACEJICHUS, B MUPOBOM MPaKTUKE PacUINPSETCS
MCIIOJIb30BaHUE O30HA JJIsl TIOJrOTOBKM BOJIbI MUTHEBOTO KauecTBa. B HacTosiee Bpems
6onee 1000 BomompoBoaHBIX cTaHIMil B EBpome, ocobenno Bo ®pannuu, ['epmanuu u
[IBelinapuy, NPUMEHSIOT O30HHPOBAHME KaK  COCTaBJISIOUIYIO  CTYNEHb B
TEXHOJOTMYECKOM MPOIECCE OUUCTKH BOJIBI.

COpoc HEOYHIIEHHBIX, WM HEIOCTATOYHO OYUIICHHBIX OBITOBBIX U MPOMBIIIJICHHBIX
CTOYHBIX BOJI, a TaK)K€ CMBIB C CEIbCKOXO3IUCTBEHHBIX TEPPUTOPUIN BOJ, COAEPKAIIUX
MECTUIHUIb U JAPYTUE SAOXUMHKATBI, MPUBOIUT K YXYALIEHUIO BOJIBI B HMCTOYHHKAX
BojiocHaOeHusi. CocTaB BOJI MOBEPXHOCTHBIX BOJOEMOB BOJHM3M KPYIHBIX TOPOJIOB
XapakTepu3yeTcss COJAepKaHMEeM B HHUX TIOBBIIIEHHBIX KOHIIGHTpAaIMil (eHONOoB,
He(TEeNPOAYKTOB, XJIOPOPTaHUYECKUX COCAMHEHUN, aMMOHUITHOTO U HUTPUTHOTO a30Ta
u mp. ConepkaHue XUMHUYECKUX COCIMHEHHI B TaKUX BOJHBIX OOBEKTaX HWHOTIA B
JECATKH W COTHU pa3 MpEeBBIMIAeT mpeneiabHo aomyctuMble koHmeHtpanuu (ITJIK) mo
CaHUTAPHO-TUTHEHUYECKUM IOKa3aTesIM.

Ha tepputopun Poccun HEyTOBICTBOPUTEIBHBIM SIBJISETCS CAaHUTAPHOE COCTOSHUE
pek Bouru, Oxu, Kambr, Tomu, a Takke OOJNBIIMHCTBA BOJOEMOB Ypaia W 3amagHoi
Cubupu. BeneacTsue 3Toro B ropojiax, HCHOJMB3YIOIMIMX 3TH BOAHBIE OOBEKTHI B KAUYECTBE
HMCTOYHHKOB BOJIOCHAOXKEHUS, CKJIAJIBIBACTCS HAIpPSDKEHHAs CHUTyallds ¢ 00ecCTiCUeHHEM
HAaCEJICHUS BOJIOM IMTUTHEBOI'O KayeCTBa.

[To nmanubiM Munnpupoast Poccun ogHuM 13 HEOJIAronmpUATHBIX B SKOJIOTHYECKOM
OTHOIIIEHUU peruoHoB sBisercss Kyzbacc, B KOTOpOM BO3AyX M BOJa 3arps3HEHBI
OTXOJaMH XUMHUYECKOW, METaJUTyprHueCcKOi, TOpHOA0ObIBatOIEH, (hapMalieBTHUECKOW U
JIp. oTpacyieil npoMeinuieHHOCTH. Boaa p. ToMu, ucnonszyemasi B KaYeCTBE OCHOBHOIO
UCTOYHUKA BOJOCHAOXEHUS HAceleHUs, HMEeT aHTPOINOTeHHbIE 3arpsi3HEHUs B
KOHIEHTPALUAX, 3HAYUTEILHO MPEBBIIIAIONINX HOPMATUBHbIEC 3HAUeHUs. B peuHoll Bone
MOCTOSIHHO OOHApY’KMBAlOTCA TaKU€ TOKCHYHbIE M KaHIIEPOTEHHBbIE 3arpsi3HEHHS, Kak
¢dbenonsl - Ha ypoBHe ot 2 nmo 10 ITJIK; xmopodopm - ot 2 mo 20 ITJIK; amuns - 2 - 5
ITIK u ap.
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W3BecTHO, 4TO MOJIyYMBIINE HIMPOKOE NPUMEHEHUE TEXHOJIOIMH M COOPYXKEHMS AJIs
OUUCTKU BOJBI M3 IIOBEPXHOCTHBIX MCTOYHMKOB PACCUMTaHbl Ha W3BJICYCHHE U3 HHUX
3arpsiI3HEHUI IPUPOJHOTO IPOUCXOXKAEHUA. bapbepHas ponb TakuxX COOpPYKEHHH I10
OTHOIIEHUIO K XMMHUYECKUM 3arpsi3HEHUSM aHTPONOTE€HHOIO IPOUCXOXKACHMS KpaiiHe
HU3Ka. MHoOrue JAeWCTBYIOLIME BOJOOUYUCTHBIE CTAaHLUHU, 3alPOCKTHUPOBAHHBIE 110
TPaIUIIMOHHOM  TEXHOJIOTMM  (KOoaryJsiusi,  XJIOpUpOBaHHWE,  OTCTaWBaHUE U
¢bwIbTpOBaHKE), HE TOJIBKO HE MOTYT OOECIEUHUTh yNAJCHUE XUMHUECKUX 3arps3HEHui,
HO, HaIPOTUB, B pAJ€ CIy4yaeB CIOCOOCTBYIOT MOBBIIIEHUIO KOHIIEHTPALMU HEKOTOPBIX
coequHeHuil. Hampumep, npenBapuTesnbHOE XJIOPUPOBAHHWE BOABI U3 IOBEPXHOCTHBIX
UCTOYHHMKOB, KaK NpaBWIO, NPUBOAUT K 0OOpa3oBaHMIO B 00OpabaTeiBaeMoil BoJe
MOBBIIIIEHHBIX KOHIIEHTPALUH XI10podopMa U Ap. XJIOPOPTraHUYECKUX COCTUHEHUH.

Ilo paHHBIM FOCKOMCEIHBHI/I,Z[HEIIBOpa POCCI/II/I, okoiro 50 % mHacemeHus CTPAaHbI
BBIHYKACHO HCIHOJIB30BATh JISI NHUTbA BOAY, HC COOTBCTCTBYIOIYIO B TOW WM HHOM
CTCIICHU Tpe6OBaHI/I}IM o psany MoKa3aTelei. TaK, B HACTOAIICC BPpCM KaxKAast BOCbMast
np06a BOJIOHpOBO,[[HOfI BOAbI HE OTBCYACT THIMCHHYCCKHM Tpe6OBaHI/IHM 10
68.I(TepI/IOJ'IOF HYCCKUM I10Ka3aTCiIsiM, U3 KOTOPBIX 45 % NpEACTABJIAOT OIIACHOCTL B
OIMUACMHUYCCKOM OTHOLICHHH, KaxKJas IIsaTas HMCCICOOBaHHAasA np06a HECTaHOapTHasd II0
XUMHUYCCKUM II0Ka3aTCiIsiM, U3 HHUX B 10 % Hp06 COACPKaHNC XMMHUUYCCKHUX BCHICCTB
MMpEACTABJIAIO OIIACHOCTDH JJIA 31OPOBbA.

B HekoTOphIX permoHax BOAAa M3 LEHTPAIN30BAHHBIX CHCTEM BOJIOCHAOKEHUS
MIOCTOSIHHO He oTBeudaeT psay tpeboanuit ['OCT 2874-82 «Bonma mnutheBas». B
pe3ysibTaTe HAceICHHE BBIHYXKIEHO II0JIb30BAThCS BOJOM, OKa3bIBAalOIIEH, MO JaHHBIM
MEIULIMHCKUM  OpraHu3aluii,  OTpULATEIbHOE  BO3ACHCTBME  HA  CHUCTEMY
KPOBOOOPAIIIEHUs, OPTaHOB >KEITYyJAOYHO-KHILIEYHOTO0 TPAaKTa, HA UMMYHHYIO CHCTEMY U
NPUBOASALINX K BOSHUKHOBEHHIO PAKOBBIX 3200JI€BaHUH.

B cBs3u co clOXMBIIMMCS TOJOXKEHHUEM B MOCJIETHHE TOAbI MOSIBUIOCH OOJIBIIOE
KOJINYECTBO (PUPM M OpraHu3alvii, BBIMYCKAIOIIUX pa3HOOOpa3Hble MO KOHCTPYKLUHU
YCTPOMCTBA OYMUCTKH BOJOIPOBOAHOM BOJABl HHAMBUAYAJIBHOIO M  JIOKAJIBHOIO
Ha3HAYEHUs, IS JETCKUX YUPEKACHUH, KO, O0JIBHUL], TPOPHUIAKTOPHEB, CTOJIOBBIX U
ap. 3aBelneHui. YacTh M3 HUX NPEACTaBIseT COOONW MHOTOUYMCIIEHHBbIE MOAU(DUKALUU
«PyueiikoB», «POIHUKOBY», 3arpy’KEHHBIX aKTUBHBIM YIJIEM, O30HATOPHBIE YCTAaHOBKU U
YCTaHOBKH MEMOPaHHOTO WJIU MaTPOHHOT'O TUIIOB. VIITIOCTpaisiIMU K 3TOMY MOTYT OBITH
9KCIOHaThl MexyHaponHOro KoHrpecca: «Bopna: skosnorust u texHosorus» (Mocksa,
ceHTsi0pp, 1994 1.) M MexayHaponHas BbicTaBka «Yucras Boga Ypama-94»
(ExarepunOypr, HOs10pb, 1994 r.). Takue ycTaHOBKM MOTYT OBITh MHOT'/Ia TIOJIE3HBIMH, HO
BMECTE C TEM MOTYT U IPUHECTHU ONIPEAEICHHBIN BPE.

B YaCTHOCTH, TP HAJIMYNU B TAKHUX (I)I/IJ'ILTan HOHOOOMEHHBIX MaTCpraIOB U3 BOJbL
YAQATAKOTCA HCO6XOI[I/IMBIC AJid OpraHu3Ma SJICMCHTBI - KaJ'IBI.IHfI, MarHum u (I)TOp. B
cjiydac INpUMCHCHUSA COp6L[I/IOHHLIX MaTepruajIoB UMCCT MCCTO POCT PA3JIMYHBIX T'PYIIIL
MHUKPOOPTaHU3MOB B OUHIIICHHON BOJE. I/I, HAKOHCIL], BO MHOI'MX KOHCTPYKIUAX HEC
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HCKIIIOYCHA ;Lecop6u1/1;1 331"p$[3H€HPII>i n3 q)HHBprIOH_[eFO MaTcpHrajia U nonagaaHue BCEX
paHeeC 3a1CPIKAHHBIX 3al“p5[3HeHPII>i B OJJWH CTaKaH BOJIBbI.

B 1memomM BO3MOXHOCTH paclupoCTpaHCHU TAKUX HWHIAWBUAYAJIbHBIX YCTAHOBOK
A0IIyCTHMAa B Ka4UCCTBC BpeMeHHOﬁ MCPBI A0 TCX IIOP, ITOKAa HE 6yI[eT obecreueHa noaada
BOABI IUTHCBOI'O0 KAYCCTBA CUCTEMAaMHU LICHTPAJIM30BAHHOT' O BOI[OCH&G)KCHI/ISI.

I[J'IH 9TOro HCO6XOI[I/IM8. PECKOHCTPYKIHMA BOOJOOYUCTHBIX CTaHHHﬁ, KOTOpas 1O3BOJIUT
MMpOBOAUTH OYUCTKY BOJBI 11O HOBOM TE€XHOJIOTHH.

Bo3mokHOCTh nprMeHeHHsT 3((GEKTUBHOM M 3KOJOTMUYECKOW UYUCTOM TEXHOJIOTUH
IIOATOTOBKA  BOJBI  ONpPENENSCTCS TEM, YTO IIPOU3BOACTBO  O30HATOPHOIO U
BCIIOMOTATEJILHOTO 000pY/Z0BaHMUS HAJaKEHO M MOXXET OBITh BBINYIIEHO pPSAOM
npeanpusTuii Poccnu no 3asBkaM notpeduTenei.

B CHI' o3oHupoBaHuMe HO psiiy NPUYMH HPUMEHSETCS, B OCHOBHOM, JIMIIb Ha
HEKOTOPBIX BOJIOMPOBOAHBIX CTAHIMAX KPYHMHBIX roposioB (MockBa, Huwxuauit HoBropog,
KueB, MuHCK) ¢ ucnonb30BaHHeM 3apyOexHOro obopynoBaHus ((ppaHily3ckas ¢pupma
«Tpetinuraszy). Mmerorcs oTnenbHble HEOONbIINE OOBEKTHI (IIPEUMYIIECTBEHHO JUIS
OYMCTKM MPOM3BOJICTBEHHBIX CTOYHBIX BOJ), IIaBaTeJbHbIC OacceHbl W JIp., T
paboTaeT 0TeueCTBEHHOE 000PYAOBAHUE.

JlaGopaTopueil TeXHOJIOTMU U 000pyZOBaHUS Oo4MCTKU npupoanbix Box HUM KBOB
3a TOCHeIHee JEeCATUIETHE NPOBEIEHbl OOLIMPHBIE HCCIEIOBAHUS MO OMNPEICICHHIO
3G HEKTUBHOCTH O30HUPOBAHMS BOABI (B COYETAaHUHM C COPOIMOHHBIM MeTOJaMu U 6e3
HUX) B pa3inyHbIX peruoHax Poccum (r. r. Bmaammup, Taranpor, Psaszanb, Kemeposgo,
HoBokysnenk, Spocnasns, OpenOypr u np.). beuto yGeauTtensHo mokas3aHo, 4to 6e3
NPUMEHEHHUS JTHX METOJIOB IOJNy4YUTh BOAY TpeOyeMOoro KadecTBa W3 BOJbI
3arpsi3HEHHBIX BOJHBIX OOBEKTOB, UCIIOJIB3YEMbIX U KaUe€CTBE HCTOUHUKOB, MPAKTHUECKU
HEBO3MOJKHO.

OcobeHHO AKTyaJIbHa np06neMa FHyGOKOﬁ OYHUCTKH BOJBI B HACTOALICC BPEM:, KOI'la
MOATOTOBJICHBI K BBCIACHUIO HOBBIC HOPMATHUBHBIC HOOKYMCHTBI, PCTIIAMCHTUPYIOIIUC
0oJlee JKeCTKHE Tpe6OBaHI/I$[ 10 HCKOTOPLIM IMOKA3aTCIIAM Ka4CCTBA BObI.

Paspabotka u mpunsaTHe 3akoHa Poccuiickoit ®epepamuun «O06 obecnedeHun
HACEJICHUS NMMTHEBOW BOJOW» MEPEBOAMUT 3a/1ady IOATOTOBKH BOJbI HA HOBBI YPOBEHb,
4TO TaKke TpeOyeT KOPEHHOTO COBEPIICHCTBOBAHMS BOJJOOYHCTHON TEXHUKH.

OTCIOI[a IMOHSATHHEI IIOBBLIIICHHBIN HHTCPEC K O30HHUPOBAHUIO BOJbI M JKCJIAHUC
Hpe,[[HpI/IHTI/Iﬁ BOJOIIPOBOAHO-KAHAJIMU3AIITUOHHOI'O X03sMCcTBa BHCAPHUTH Ha
BOAOOYUCTHBIX CTAaHIUAX MCETOJ O30HUPOBAHMUA. OI[HaKO npu BLI60pe CXEM U PCIKUMOB
O30HUPOBaHHA BOJbI, HWHOrJa [JOITYCKAKOT HCBCPHBIC PCHICHUS, O6yCJ'IOBJ'IeHHLIC
OIIMOOYHBIMH MMpEaACTaBICHUAMHU, OCHOBHBIMU M3 KOTOPBIX, HA HAIl B3IJIAH, ABJIAIOTCSH
CJICOAYIOIIHUC.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Pexumbl  00pabOTKM BOJABI O30HOM M IpPHHHMaeMmas CXeMa O30HHPOBAHUS
BbIOMPAaIOTCsE 0OBIYHO Ha OCHOBAHHUM JTAHHBIX (PU3MKO-XMMHUYECKOTO aHalu3a MPUPOIHOM
BOZAbl. BMecTe ¢ TEM M3BECTHO, YTO KAa4€CTBO BOJBI B BOJOUCTOUHUKE IIPU €€ ABHIKEHUU
IIPETEPIEBACT 3HAUYUTEIbHBIE U3MEHEHUS, IOATOMY Ul KaXKIOTO Cllydas PEKHUMBI Kak
peareHTHOM 00pabOTKM, TaK M O30HMPOBaHUS OynyT paznuuHbiMU. Hambonee sipkum
IIPUMEPOM 3TOTO sIBIIsIeTCs BOJ03a00p p. Tomu, rae Ha CpaBHUTEIHHO KOPOTKOM yUacTKe
(HoBoky3uenk - KemepoBo - IOpra, mpoTspkeHHOCThIO 70 350 KM) KauecTBO pEUHOM
BOJBI CYIIECTBEHHO YXYJAIIAETCS] BHU3 IO TEUEHUIO, B CBSA3M C ITHUM J03a O30HA U €r0
3G PEKTUBHOCT OYIyT Pa3MTUYHBIMU JJIS KQXKJOTO U3 3TUX FOPOJIOB.

3aqaCTy10 IIPOU3BOJIBHO, 0e3 BCAKUX OOOCHOBaHUU BBI6I/IpaIOT A03y O030Ha, IO
KOTOpOfI PaCCUUTBIBAOT MMPOU3BOAUTCIILHOCTL  O30HATOPHOTO 060pyn03aH1/1;1 n
pasMCIIalOT 3aKa3 Ha HU3rNOTOBJICHHC Ha 3aBOJC. O‘-ICBI/II[HO, 4qTO B 3TOM Cliy4ac
TCXHOJIOTHYCCKAad CXEMa MPUMCHCHHUA O30HA OCTACTCA He,[[0pa60TaHHOﬁ. Bo3MoxHEbIE
HCAOCTAaTKKM OTOI0 I10AXoJa 6yI[YT O6Hapy)KeHLI YK€ TOJIBKO IIpU TIPOBCACHUHN
IMyCKOHAJIaJOYHbIX pa60T, KOoraa UCIIPAaBUTH OIIMOKHU 6y,£[eT HEBO3MOXHO. Eciiu maxe B
pdaAc CiIy4acB B IMPOLCCCE HU3IOTOBJICHUA O60p}/'I[OBaHI/ISI MMPpOBOJAT TCXHOJIOTHUYCCKUC
HU3BbICKaHM:A, ITOCICAHHE BBIITOJIHAIOTCA (I)aKTI/ILIeCKI/I YK€ IO 3aKa3aHHOC o6opyz[013aHI/Ie,
" 3TO 6y,[[eT OpeIsATCTBOBATH UCIIOJIB30BAHUTIO BO3MOXKHOCTEH 030HA B MOJIHOM MEpe.

HpI/I HCTIPpaBHUJILHOM no,u60pe peKruMa O30HHUPOBAHUS BOJABI U JO3bI 030HA BO3MOXKHO
O6p8.30BaHI/IC IMOOOYHBIX MIPOAYKTOB OKHCJICHHA, KOTOPBIC IJIOXO YAAAKOTCA B MPOLCCCC
OYHUCTKHU U MOTYT ObITH OOJIEE TOKCHYHBI, YCM HCXOIHBIC 3arpsA3HCHHA. B HCKOTOPBIX
ClIydasx O30HHUPOBAHHC BOAbI MOKCT BbI3BATH YXYAUICHUC MPOHCCCOB KOATYJIAIUU U
Ooilee TOro IPpUBHECTU B 06pa6aTBIBaeMyIO BOAY XHMHUUYCCKHC 3arpsA3HCHHUSA B
MOBBIICHHBIX KOHICHTPpAaIUAX, HAIIpUMED, (I)CHOJ'IOB.

MHorue BoAOIPOBOAHO-KaHAIM3ALMOHHbIE IPEANPUATHS PACCUUTHIBAIOT HA TO, YTO C
BBEJICHHEM O30HUPOBAHMS MOXHO OyAET IMOJHOCTBIO OTKAa3aTbCs OT XJOPUPOBAHUS U
UCKIIIOYUTh XJIOP W3 TEXHOJIOTMUYECKOM CXeMbl OYUCTKH BoxAbl. Kak mokasbiBaeT
3apyOeKHBIi M OTEYECTBEHHBIH ONBIT, NPUMEHEHHWE O030HA HE IMO3BOJSET HCKIIOUUTH
HCIOJIb30BaHUE XJIOPA, XOTS /1032 XJOpa MOXKET ObITh YMEHbIIEHA. JTO CBS3aHO C TEM,
4TO O030H OBICTPO pa3fnaraeTcss B BOJAE U HE 00JalaeT MPOJOHTHPYIOIIUM
OakrepuuuaHbIM JeiicTBueM. IlosTomy ans oOecnieueHust HaslexKHOM M OGe30macHOW B
CaHUTAPHO-TUTUEHUYECKOM OTHOUIEHHH pabOThl BOJOMPOBOJHBIX CETEH JOJDKHO
NPOBOJUTBCS  3aKIIOUMTENbHOE 00e33apakuBaHUE JI03aMU  XJOPpPEareHTOB s
obecrieyeHus: B 000 TOUKE CETH, B TOM YHUCIE M CaMOM OTIAJIEHHOW, OCTATOYHOTO
XJIopa Ha ypoBHe, pernameHtupyeMom 'OCTom «Boga nuteeBas».

O3OHI/IpOBaHI/IC, MNPUMCHACMOC KaK CaMOCTOATCIIbHAA CTYIICHb B TCXHOJIOT'MHU OUYUCTKU
BOAbBI, HC BCCraa MO3BOJEICT PCHIUTL IMPOCTABJIICHHYIKO 3a/ladyy IIOBBIIICHUA €€
3(1)(1)6KTI/IBHOCTI/I. Kak HN3BCCTHO, COp6I_II/IOHHa$I CTYIICHb OYMUCTKU BOJBI B OOJIBIIIMHCTBE
CJIY4acB ABJIACTCA 00s13aTeNbHOM.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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060611_13}1 OTMCUYCHHBIC BBIIIC HECOAOCTATKH H OIIMOKH B IMPAKTHUKEC PCHICHUA 3ada4un
MNPUMCHCHUA O30HA B TCXHOJIOTMU OYUCTKHU BOJAbI, HCTPYAHO BHUIACTL, YTO 00eCIIeYnTh
HanOoJee panrOHAJIBHBIC PCHICHUA 11O €TI0 UCITIOJIb30BAHHUIO BO3MOYKHO TOJIBKO Ha OCHOBC
HU3YyUCHUA B3aMMOJCHCTBUM 030HA C APYTrUMHU TCXHOJIOTHYCCKUMU ITpUEMAMHU OYHUCTKH.

W3 sToro CJICAYCT, UTO B KaXXJIOM KOHKPCTHOM CJIydac JO0 BbIAa4YU CXCM U IPUHATUSA
peuicHu-d 0 NMPUMCHCHUHA O30Ha HCO6XO,[[I/IMO MMPOBCACHHUC OpECANPOCKTHBIX
TCEXHOJIOTHYCCKHUX I/ICCJIG,HOBaHI/Iﬁ, B PE3YyJIbTATC KOTOPBIX MOKHO 000CHOBaHHO CyauTsb O
HCHCCOO6pa3HOCTI/I n 3(1)(1)6KTI/IBHOCTI/I O30HUPOBAHNA, HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA
COp6I.IPIOHHOI>i OYUCTKHU  BOJbI, OHNpCACIUTb MCECTa BBOAA O30HA B 0611_16171
TEXHOJIOTUYECKOM CXEME€ M OLIEHHUTh €ro BJIMUSHHE Ha OCHOBHBIC IponecChbl OUYUCTKU
BOJbI, IPUMCHSICMBIC Ha JTAaHHOHM BOJOOYHCTHOM CTaHIIMU.

Kpome TOro, B Xxoie Takux HCCICAOBAaHMA M TOJIBKO MO HMX pe3yJbTaTaM MOXHO
YCTAaHOBUTH ONTHUMAJIbHBIE JI03bl 030HAa B XapaKTE€pHbIE NEPUOIbI T'oja, ONPECTUThH
PacYETHO-KOHCTPYKTHBHBIE MapaMeTpbl METOAA OKHCIUTEIbHO-COPOLMOHHON OYMCTKU
BO/Ibl, @ WMEHHO: KO3((UIMEHT UCHONb30BaHUS O030HA, BpeMs KOHTAKTa
O30HOBO3IYIIHOH cMecu C oOpaOaTbiBaeMON BOJOM, BapHaHTBhl HCIIOJIb30BaHUS
COpOLMOHHBIX (UIBTPOB C BbIOOpOM Haunbosee 3(pPEeKTUBHBIX MapOK aKTHUBHBIX YIJICH;
YTOUHUTH CKOPOCTh (PUIBTPOBAHHUS, BpPEeMs JO PEAKTUBALMM YTOJBHOW 3arpy3kd M
PEKUM pEeaKTUBALMU C OTIPENICIIEHUEM €ro anmnapaTypHOro oopMIIeHus, a TaKXKe JIpyrue
TEXHOJIOTUYECKHE U TEXHUKO-I)KOHOMHYECKHE BOMPOCHI IPUMEHEHHS 030HA U aKTHBHBIX
yriel Ha BOJOOYMCTHBIX CTAHIIHSIX.

Taxkum O6p2[30M, ONTUMAJIbHBIC YCJIOBUA NPHUMCHCHUSA MCTOJ0B FHY60KOﬁ OYHCTKHU
BOABI - O30HUPOBAHHUA U COp6I_II/II/I Ha aKTHUBHBIX YIJIAX OHNPCACIIANOTCA TOJIBKO ITYyTEM
MMPOBCACHU CIICHHUAJIBHBIX HCCIIEOBAaHUM Ha KaXKIOM KOHKPCETHOM 00BEKTE.

Hacrosmme Meromuyeckue peKOMEHIAIMK  pa3paboTaHbl s MHKCHEPHO-
TEXHHYECKHX pPAaOOTHUKOB, 3aHATHIX OKCIUTyaTalMedl BOJAOOYHCTHBIX CTAHIMH W
NPU3BaHbI IOMOYb UM B ONPE/ICICHHH KPYTra BOIPOCOB, BOSHUKAIOIIUX NPU PUMEHEHUT
O30HHMPOBAHHS M COPOIIMH, a TAK)KE HAMETUTHh OOIIUE MYTH BBIOJHEHUS MOCTABICHHBIX
npooiem.

KoHcynpTanuum 1no yka3aHHBIM pEKOMEHAALMSAM, a TAK)KE BBIIOJHEHUE IIOJIHOTO
o0beMa paboT 1Mo MPUMEHEHHIO 030HUPOBAHUS U COPOLIMOHHBIX METOJIOB B TEXHOJOTHH
OYMCTKHM BOJIbl, HaYMHAas1 OT OOOCHOBaHHUS HEOOXOAMMOCTH MU 3(PPEKTHUBHOCTU ITUX
CHELMAJIBHBIX ~ METOJOB, IOATOTOBKY  COOTBETCTBYIOIIMX  pPEKOMEHJALMH  Ha
IIPOEKTUPOBAHME U YYacCTHE COBMECTHO C OKCIUIyaTallUOHHBIM IIEPCOHAIOM B
MyCKOHAJIQJOUYHbIX pPa0OTaxX BBIMOJHAET JIAOOPATOPUS TEXHOJIOTMH U 00O0PYIOBaHUS
ouncTku npupoassix sox HUW KBOB.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, ‘ B QOKYMEHTaN: 6
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1. KOMIUIEKC PABOT 11O
INPUMEHEHHWIO O30HUPOBAHUSA U
COPBIIMHA B TEXHOJIOI'NAU
OYUCTKUA BOJbI

Kommekc pa60T M0 NpUMCHCHUIO O30HUPOBAHUA U COp6I_II/II/I B TCXHOJOTHMH OYMCTKH
BOAbI BKJIHOYACT B ce0s pAA OpraHU3allMOHHBIX, TCXHOJOIMYCCKUX W 3KOHOMHUYCCKUX
MCPONPUATHHU, OCHOBHBIMHU U3 KOTOPBIX ABJISIFOTCA:

1.1. O606I.I.ICHI/Ie MHOT'OJICTHHUX HOaHHBIX II0 Ka4YC€CTBY BOIbI U JeTaIBHBIN aHaIu3
HpHpOI{HOfI BOJbI ITO CHCLII/I(I)I/I‘-ICCKI/IM I JaHHOI'O 00BeKTa 3arpsA3HCHUAM.

1.2. HpOBe,[[eHI/IC TEXHOJIOTUYECKUX H3BICKAaHUM B na6opaTopHHx YCJIOBUAX HWJIM Ha
MOZCIIbHBIX OSKCIICPUMCHTAJIBHBIX YCTAHOBKAaX C€ HCJIbIO OHNPCACICHUA pPaCYCTHO-
KOHCTPYKTHUBHBIX IMApaMCTPOB MCTOAA O30HUPOBAHUA U COp6L[HOHHOfI O4YUCTKH BOJBI I1O
3apaHeC MOATOTOBIIEHHOM nporpamMmme MpOBCACHUA pa60T (C YKa3aHueM CpOKOB,
CTOMMOCTH pa60T N €€ OCHOBHBIX I/ICHOHHI/ITCJICI‘/’I).

1.3. IloaroroBka peKOMEHJALMil Ha MPOEKTUPOBAHUE WM PEKOHCTPYKIUIO
BOJIOOYMCTHBIX CTAaHIMK M pa3pabdOTKa TEXHOJIOIMYECKOTO perjaMeHTa peKOMEHyEeMbIX
coopyxkeHui. IloAroroBka  TEXHHMKO-DKOHOMHUYECKOTO  pacuera  MpeularacMbIX
BapuaHTOB. B ciydae HeoOXoauMocTu - pa3paboTKa MpeIBapUTENbHBIX PEKOMEHAAui
Ha IPOEKTUPOBAHUE.

1.4. IlpoBeseHue MNpenNpOEKTHOIO MAapKETHUHra O30HATOPHOTO OOOpYyIOBaHUS U
BbIOOp HEOOXOAMMOTo 000pyIOBaHMUs, MOUCK Hanboee F3PPEKTUBHBIX MAPOK aKTUBHBIX
yried, KOTOPbIMM MOXKHO OOECIEYHUTh BOJOOYHMCTHYIO CTaHIMIO (paccMaTpUBAIOTCS
O30HaTOpPHOE O00OpYJOBaHHE W AaKTHUBHBIE YIJIM OTEYECTBEHHOTO M 3apyO0eXHOTro
IIPOM3BOJICTBA).

1.5. IlpoexTupoBaHue y3iaa OCHOBHBIX COOPYXXEHHH M 1l€Xa PEaKTUBALMU aKTUBHOIO
YTJIAL.

IIpu aTOM pemaroTcs BOIpOCHL:

HGOGXO,Z[I/IMOCTL MNPUMCHCHUA O30HATOPHOT'O 060py,[[OBaHI/IH Ha BCEM BOJOOYHCTHOM
CTaHIIMH HWJIN 4aCTH €€C. (B Ka4CCTBC MMPpUMEPA MOKHO MMPHUBCCTU PCHICHUC KEMCPOBCKOI'O
«BogokaHana» o momade BOJbI, 06pa60TaHHOI7I C TNPUMCHCHUCM JOIOJIHUTCIIBHBIX
MCTOHAOB O30HUPOBAHUA U COp6I_II/II/I, TOJIBKO B JKHJIBIC KBapTajlbl TopoJa, a BOAOY,
OYHIICHHYIO I10 Tpa,Z[I/ILII/IOHHOﬁ TCXHOJIOTUH, - TJIS HYK] HpOMBIIJ_IJ'IeHHOCTI/I);

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 7
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yCTpOfICTBO O3OHaT0pHOI71 CTaHIIMK H COp6I_II/IOHHBIX OJIOKOB ¢ MHMHHUMAJIbHBIMH
CTYICHAMU IICPCKAYKHU,

OYEepeHOCTh CTPOMTENbCTBA, B YACTHOCTH, IIepBas oOd4epelb - 3aMEHa Iecka
aKTUBHBIM yrjeM (A yero HamOosee NpeArouTUTENICH Yroyib Oelabruiickoi (UpMBI
mapku TL-830) u BTOpas odyepenp - CTPOUTEIBCTBO OTAEIBHOIO OJOKa COPOLMOHHBIX
(GUIBTPOB;

BO3MOXHOCTb CTPOUTCIILCTBA PCrHOHAJIBHOI'O L€Xa PCAKTUBAIIUU AKTHBHOTO YIJIA C
BBI60pOM IIOIIAAKHK OJIA 3TOT'O IEXa.

1.6. CTpOI/ITeJIBCTBO, MOHTAaX HCO6XO,Z[I/IMOFO O60py,[[OBaHI/IH N BBIIIOJHCHUC
IMyCKOHAJIaJOYHbIX pa60T HOBBIX OJIOKOB M O60py210BaHI/I$I B KOMIIJICKCE C OYHMCTHBIMH
COOPYKCHUAMU BOJOOYHCTHOM CTaHIIUU.

1.7. K OpraHnu3allMOHHO-OKOHOMHUYCCKUM MCPOIIPUATHAM OTHOCATCA COIJIACOBAHUC
pasMCIICHUsA BBI6paHHOFO 060py,[[OBaHI/I}I, HpOCKTHOfI JOKYMCHTAallUHU, Ppa3MCIICHUC
3dKa3a Ha HU3rOTOBJICHUC H IIOCTABKY OGOpy,Z[OBaHI/ISI, OIIpCACIICHUC HCO6XOILI/IMLIX
MaTCpHUAJIbHO-TCXHUYICCKUX PECYPCOB U HCTOUYHUKOB HUX (I)OpMI/IpOBaHI/IH, a TaKXKe Ha60p
1 NOATOTOBKA JKCIUTYATallHOHHOT'O IIEPpCOHAJIA.

2. O3OHUPOBAHHUE BO/IbI

2.1. HazHayeHnue 030HA.

2.1.1. OuwncTka BOABI TOBEPXHOCTHBIX BOJOUCTOYHUKOB OT AHTPOIOTE€HHBIX
3arpsi3HCHUI:

- IJId yAaJICHUA 3a11axXO0B U IIPUBKYCOB;,

- Juig  ynajueHus crnenu(pUYecKuX OpraHUuYecKUX 3arpsA3HeHuid - (eHoJIOoB,
Herenpoaykto, CIIAB, mecTHnmIOB, XJIOPOPTaHWYECKUX COEAUHEHUN, aMHHOB M
MHOTHUX JIPYTHX.

2.1.2. Ouuctka BOAbI MOBEPXHOCTHBIX BOJOUCTOUYHHUKOB OT 3arpsi3HEHUN MPUPOJTHOTO
MIPOUCXOXKICHHUS:

- OT T'YMHWHOBBEIX B€IICCTB, 06y0J'IaBJ'II/IBaIOHII/IX IOIBETHOCTH BOJBI,

- oT crenuduyueckoro 3amaxa W TPUBKYCa, MOSBJISIONMIETOCS TPH TOBBIIICHHBIX
KOHIIGHTpAIlUsAX TUIAHKTOHA, a TakkKe JUIsl YCTPAaHCHHUS BBIICISEMbIX IIJIAHKTOHOM
SITOBUTBIX BEIECTB;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 8
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- ylaJeHue TMpPHUBKYCOB M 3amaxoB (IOYBBI, IJIECEHW, TPaBbl, PBIOBI U Jp.),
POAYLIMPYEMBIX Pa3IMYHBIMU BOJHBIMH OpPraHU3MaMHU.

VYcraHoBneHo, 4ro 3TM 3arps3HeHus (m. m. 2.1.1. m 2.1.2) mpakTU4EeCKH He
3a[IEp)KUBAIOTCS HA TPAAMLMOHHBIX COOPYKEHHUSAX OYMCTKM BOJABI, OJHAKO, OHU
Pa3pyIIAIOTCS 030HOM M YAAISIOTCA IPpU (GMIIBTPALUMU Ha aKTUBHBIX YTIJISIX.

Crnenyer OTMETHTb, 4YTO TOJBKO OJHUM O30HHPOBAHHEM TaK >K€, KakK TOJBKO
COpOLIMOHHOW OYMCTKOW, HE Bcerja yaaercss o0ecneyuTb TpeOyemyro 3(pQGEeKTUBHOCTD
OulCTKM BoJbl. Hambonee 1menecooOpa3HbIM B OOJIBIIMHCTBE CIIy4aeB SBISETCA
UCTOJIb30BAHUE O30HA B COYETAHUHU C 3aKIIOUYUTENBHOM COPOIMOHHONW OUYMCTKOWH Ha
(GUIbTpax ¢ aKTUBHBIM YIJIEM.

2.1.3. Ounctka MOA3CEMHBIX BOJ - I YAAJICHUSA HCOPTAaHUYCCKUX COCHHHCHHﬁ, TaKHuX
KaK KCJIC30, MapraHel, CCpoBOAOPOI, U IJIA 06633apa)KI/IBaHI/ISI BOJbI.

2.1.4. YactHbBIM ClIy4acM TIpUMCHCHUSA O30HA ABJACTCA Cro HCIOJb30BAHUC B
IJIaBaTCIbHBIX OaccelHax (KaK CIIOPTUBHBIX, TaK H O6IJ.ICFO HOJIB3OB8.HI/I$I) JJIA
06633apa)i(I/IBaHI/I$I 1 CYIIECTBCHHOT'O IMOBBIIICHUA OPTraHOJICHITUYCCKUX CBOMCTB BOJIBI.

2.1.5. U, HakoHel, MOCKOJIBKY O030H sBisercs Oosiee 3((HEeKTUBHBIM, uYeM XJIOp,
Ne3UH(GULUUPYIOIIMM PEareHTOM B OTHOIIEHHUHM CIIOp M BHPYCOB, TO B OTHOIICHUH
o0e33apaKuBaHMs €ro poJib Oosee cyliecTBeHHa. Tak, Mo JTaHHBIM CIIEIUATUCTOB (PUPMBI
«/lerpeMon» B ciydasx OSOMAEMHA XOJIEpbl W HEU3BECTHOM paHee «O0OJIe3HH
JIETUOHEPOBY», KOTOpas BbI3bIBaeTcs Oaktepusimu  Legionella pneumophila u
oxHokJIeTouHbIMU Giardia, TOJIBKO O30HUPOBaHHE MOXET TapaHTUPOBATh HEOOXOAUMYIO
CTerNeHb 00e33apaKMBaHMU.

2.2. IIpuHUUNIHAJIbHbIE TEXHOJOTHYEeCKUE CXEeMBbI
NpPUMEHEHHUS 030HA U AKTUBHBIX yIJjied Ha
BOJAOOYUCTHBIX CTAHIIMSAX.

B 3aBucumocTH OT KayeCTBEHHOIO W KOJMYECTBEHHOIO COCTaBa 3arps3HEHUi
BOJOMCTOYHUKA  BO3MOXKHBI ~ pa3jMYHble  BAapUaHThl  MPUMEHEHHS  O30Ha B
TEXHOJOTMYECKON CXeMe OUMCTKHU BOBI (pHC. 1 1 2).

Ha puc. 1 npencraBineHa TpaaulMOHHAs CX€Ma OYHMCTKH BOJbI C OTCTOMHUKAMHU W
¢bunpTpamu, Ha puc. 2 - cXeMa C KOHTAaKTHBIMU OCBETUTEIISIMHU.

OnHocTyneH4YaToe  030HMPOBAHUE: WCIOJB30BaHME  O30HA  HA  CTaauu
MIPEABAPUTEIIBHOIO OKHUCIEHUS BOJIBI WM IOCJIE KOATYJSIIUOHHOW €€ OYUCTKH Iepen
MECYAHBIMU UM YTOJbHBIMU (DUITBTPAMHU.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 9
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Z[BYXCTYHGanTOG O30HUPOBAHUC: MPCABAPUTCIIbBHOC O30HUPOBAHUC U O30HUPOBAHUC
IIOCJIC KO&Fy.IISILIHOHHOﬁ 06pa60T1<1/1 BOJbI.

TpCXCTyTIeH‘{aTOe O30HUPOBAHUC: IpeaABApPUTCIIbHOC O30HHUPOBAHUC, IIOCJIC
Koar yJIfII.IHOHHOﬁ O6pa6OTKI/I 1 O30HHUPOBAHUC MTOCJIC MOJHOM OYMCTKH BOJBI.

HepBI/I‘{HOG O30HHUPOBAHUC (Hpe}:[03OHI/IpOBaHI/Ie) MMpOBOAUTCA C MLCJIIBKO OKHCJIICHUA
JICTKOOKHUCIISICMBIX ~ OPraHUYCCKUX W HCOPraHUYCCKHUX  3ar pﬂBHCHHﬁ, yiIydyaieHusd
nmponecca KoaryJmpoBaHUs, a TAKXKC I 9YaCTUYHOI'O O6€338.pa)KI/IBaHI/IH BoAbl. B aTOM
CJIydac ucxoaHas BoJa O6pa6aTLIBaCTC}I HEOOIBIINMH J03aMH O30Ha.

BropuuHoe 030HMpOBaHHE BOJBI I0O3BOJIIET OCYILECTBHTH JayibHEimee Oosee
r1yOOKOe OKHCIIEHHE OCTaBIIMXCS 3arps3HEHUd W, KpOME€ TOro, IOBBIIIAET
3G HEKTUBHOCTh COPOLIMOHHONM OYMCTKU U MPOJUIEBAET CPOK CIIYKObl aKTUBHOTO YTJIA J10
pereHepanyy, B JaHHOM CIIydyae O30H BBOAMTCS Iepeja MECUaHbIMH WJIM YTOJIbHBIMU
¢buibTpamMu.

3aKII0UYUTEILHOC O30HHUPOBAHHUC OUHIICHHON BOJbI (HOCTO3OHI/Ip0BaHI/Ie)
o0ecneynuBaeT MOJHOE 06633apa)KI/IBaHI/Ie " yJIydqmacT OpPraHOJICOTUYCCKUC IMOKA3aTCIN
BOJbI.

[To yucny MecT BBEIEHUSI 030HA YCTAHABIMBAIOTCS KOHTAKTHBIE KaMEpbl, B KOTOPBIX
MPOMCXOJUT CMELICHHE O30HOBO3AYIUHOM CcMecH ¢ Bogod. Jlnsg ropoackux
BOJOOYMCTHBIX CTAaHIUI OOBIYHO HCIIOJB3YIOT 0apOOTakHbIE OAcCeHBI; B KauecTBE
JUCTIEPraTopoB MOTYT MPHUMEHSTHCS METaJUIO-KepaMHuecKue TPyObl (MM TUIACTaHBI)
WM CHEUHUAJIbHBIE HACAaJKW M3 HEPKABEIOLIEHW CTaldd, YCTAHABIMBAEMBIE HA
TpyOOIpoBOIax.
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Puc. 1. [IpumeHeHne 030HAa 1 AKTUBHBIX YIJIeH HA CTAHIUAX C ABYXCTYIEHHOMI
CXeMOH OYMCTKHU BOJbI:

1 - nooaua peunoii 600vl; 2 - nep8uuHOe 030HUPOBAHUE; 3 - NEPBUUHOE XTIOPUPOBAHUE
(npu HeobxoOoumocmu); 4 - 6600 Koazynrauma; 5 - cmecumeins;, 6 - omcmouHux (Uiu
o0c8emMIUMENb CO 836CUEHHBIM 0CAOKOM); 7 - 6MOPUUHOE 030HUPOBaHue; 8 - NeCUaHbll
Gunomp;, 9 - yeonvuwiii puromp; 10 - mpemuunoe ozonupogarnue; 11 - emopuuroe
xnopuposanue; 12 - pezepyap yucmotii 600vl; 13 - nooaua numvesoi 600l

nompeobumento
HDDHNI.I.I.I'IE‘HHEH W IKONoOrM4ecLan ﬁmnamncm, PHSMELLIE'HHE' pﬂlﬂ'lﬂ!ﬂbl
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 10
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Puc. 2. HpuMeHeHue 030HA 1 AaKTHUBHbIX yrneifl AJIsi OYUCTKHU BOAbI HA CTAHIIUAX C
KOHTAKTHBIMH OCBCTJJIHUTCIAMMU:

1 - nooaua peunoti 600vl; 2 - nepguuHoe 030HUpoOBanue: 3 - NePeULHOe XA0PUPOBaAHUe
(npu neobxooumocmu); 4 - 6600 Koazyrauma; 5 - 6xo0nas kamepa; 6 - cemuamaoiii
bapabannvlil unemp;, 7 - KOHMAKMHBIU 0OC8eMAUMeNns; 8 - BMOPUYHoOe 030HUposanue; 9
- yeonvHulll punemp;, 10 - mpemuynoe ozoHuposanue; 11 - emopuunoe xiopuposarnue; 12
- pezepsyap yucmoui 600vl; 13 - nooawa numvesoi 600bl NOMPeOUMeno

KonTakTabie KaMCpbl MOT'YT pa6OTaTI) KaK B IIPOTHUBOTOYHOM, TaK U B IIPAMOTOYHOM

pe)KI/IMaX, npnqu HpI/I HpOTI/IBOTO'—IHOM METOAC CMCIIICHUA KOB(b(i)I/IHI/IeHT
HCIIOJI30BaHUs 030Ha noBermaercs 10 0,93 - 0,97.

B coctaB xommiiekta 000pyZOBaHUS O30HATOPHOM CTAHIMM BXOJSAT: KOMIIPECCODBI,
YCTAHOBKM JUII OYHMCTKM M OCYIIKM BO31yXa, TI€HEpAaTOpbl 030HA, CHJIOBBIE
sHepreTHueckue ycraHoBku, mpubopsl KUIIMA wu anmapatr KaTtaauTHYECKOTO
pa3I0XKeHHUs 030Ha.

2.3. O00ocHOBaHHE TUIIOPA3MEPHOIO PSAA 030HATOPHOIO
o0opyaoBaHuS.

C 1enpl0 YCTaHOBJIEHUS OPHEHTHUPOBOYHOIO TpPeOyeMOro KOJMYECTBa O30HA JIJIs
TUIOBBIX MPOU3BOAUTENFHOCTEH BOJOOYMCTHBIX CTaHLUMN, a Takke OOOCHOBAHUSA
TUIIOPa3MEPHOTO Psiia 030HATOPOB OBUIM BBIMOJIHEHBI pacueTsl AJIsi BCETO MPUHATOTO B
TUIIOBOM NPOEKTUPOBAHHUHU PsiJia Mpou3BoAuTeabHOCTEN OT 1,6 10 200 ThIC. M™/CYT.

Tpe6yeMLIe J03bI O30HA ObLIN MMPUHATEI CPCAHUMH Ha OCHOBAHUHU MHOT'OYHCJICHHBIX
HUCCIIEAOBaHUM 110 O6p3.60TKe BOABI O30HOM B PCAJIbHBIX YCJIOBUAX.

briiu PACCMOTPCHBI CICAYIOIHUEC BAPUAHTHI:
CpCAHC3aArpA3HCHHBIC HCTOYHHUKHU BOIIOCHE[6)KCHI/I}I - 1034 O30HaA - 4 MF/J'I;

CHJIbHO3arpsA3HCHHBIC HCTOYHUKNU BOI[OCH3.6)KCHI/I$I - 103a 030Ha - 7 MT/JI;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHqa Tpyaa, ayauT K cepTHdMkalMe, { B QOKYME@HTIN: 11
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MOA3EMHBIE U TOBEPXHOCTHBIE BOJOMCTOYHUKH, XapaKTEpU3yeMble BBICOKOU
1BeTHOCTHIO (110 150 - 200 rpan) - 103a 030Ha U3MEHseTCs B peAenax oT 15 mo 20 mr/m.

Taoaumma 1

PacueTHble JaHHBIE AJI5 BOJAOOUYNCTHBIX CTAHITAM

[Tpon3BOAUTENEHOCTS 030HATOPHOTO 000PYIOBAHUS B KI/
4 I BOJOOYUCTHBIX CTAHIIUN MPOU3BOJUTEIHHOCTHIO,

Joza
TBIC. M~/CyT

Bonoucroununk 030Ha,
MI/II

1,6 [3,2(5,0]8,0(12,5] 20 | 32 | 40 | 50 {100 200

Cpennesarpszuennsni| 4 (0,26%0,53(0,84(1,33| 2,1 | 3,33 (5,33]| 6,7 | 8,4 (16,7|33,4
CunbHozarpsizuensnsii| 7 | 0,46 10,93| 1,5 (2,33| 3,7 [ 5,83 (9,33|11,7(14,7|29,2|58,4

Bonxoncrounuk c/l 15-1-12-132(5-]17,8]12,5|20-]/25-|31,5|62,5|125
BBICOKOH 11BeTHOCTBIO| 20 | 1,32 (2,64 - |6,6 26,6(33,4|-421|- 93

BOJIbI 4,2 10,4| 16,7 166

* [Ipon3BOIUTEIBHOCTH 030HATOPOB YKa3aHa 0e3 pe3epaa.

Ha OCHOBAaHNU JaHHBIX OHHHOHHOﬁ MMPONU3BOAUTCIIbBHOCTHU BBIITYCKAa€MOT'O
o0opyaoBaHus OBUT OMpeeeH MPEeANOYTUTEIBHBIA TUIIOPA3MEPHBIN PsiZl 030HATOPHBIX
YCTaHOBOK, KOTOPBIN OBLI CrpynIUpoBaH B cieaytomem suae: 1 -4; 5-7,5;10-15;30u
50 kr/4.

Pacuernsie manHbIe CBENEHBI B Ta0I. 1.

W3 pesynabratoB Tabn. 1 BHUJIHA YCIIOBHAs MPOU3BOJUTEIBHOCTH O30HATOPHOIO
00Opy0BaHusl Ul Pa3IUYHBIX MPOU3BOAUTEIBHOCTEH CTaHIMA M pPa3HOIO KayecTBa
BOJIbl BOJIOMCTOYHUKOB. DTO HEOOXOIUMO 7Sl BBINIOJITHEHNUS OPUEHTUPOBOYHBIX PACUETOB
Y HEKOTOPOTI'O MPECTABICHUS O pEalbHBIX 3aTpaTax.

Ecmu MMOJIYYCHHBIC JAaHHBIC COOTHECTH K CHHHHqHOﬁ MMPONU3BOAUTCIIBHOCTHU
030HATOPHOTO OOOpPYAOBaHMS, TO MOXHO OyJeT BhIOpaTh HEOOXOAWMOE ISl TaHHOTO
cirydast 000pyZOBaHHUE C YKa3aHHOU B Ta0J. 2 €MUHUYHON TPOU3BOUTEIHHOCTBIO.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 12
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Taxkum 06pa30M, OpCACTAaBJICHHBIC B JAHHOM Ppas3acii€c JdaHHbIC MOTYT OBITh
HUCIIOJBb30BaHbI JJIsL MpEaABaApUTCIILHOTO 000CHOBaHHUS TEXHUYECKOH (a HC
TEXHOJIOT H“ICCKOIZ) BO3MOXHOCTH TIPUMCHCHUA O30HATOPHOI'O 060py,[[OBaHI/I}I n
BBIITOJIHCHHUA MMPEABAPUTCIIBHBIX TCXHUKO-9KOHOMHWYCCKUX PACUCTOB.

Ta6numa 2

Heo0xonnmMocTh B 030HATOPHOM 000PYAOBAHMH ONPe/ieICHHONH eANHUYHOM
NPOU3BOJUTEIbHOCTH JJIsl BOZOOYMCTHBIX CTAHIMI

IIpon3BOUTENBHOCTh OYUCTHBIX COOPYKEHUM B THIC.
M /cyT sl 030HATOPOB C EAMHUYHOM
MPOU3BOIUTEILHOCTBIO, KI/4
Bonoucrounuk

1-4 5-75 10-15 30 50
Cpennesarpsi3HeHHBIN 1,6 -12,5 | 20-40 50-100 | 100 -200 -
CunbHO3arpsI3HEHHBIN 1,6 -12,5| 12,5-32 | 32-100 | 100 -200 200
Bopoucrounuk ¢ BeIcOKOM| 1,6 -5,0 8-12,5 12,5-32 | 32-100 | 50-200
LIBETHOCTBIO

2.4 Kparkasi XapaKTepUCTHKA BbIIIYCKAEMOI'0
030HATOPHOI0 000PY/10BAHMS.

K mnactosimemy Bpemenn cnemuamucrtamu MIY, MDBU, BDOU, [I3epkuHCKOTrO
HUMxuvmmama, wHcturyramm PAH, IlonraBckum HHMU  smanexummam u o zp.
pazpaboTaHbl HAy4yHbl€ OCHOBBI CO3/IaHHSl HOBOTO  BBICOKONPOM3BOJUTEIHHOIO
030HAaTOPHOTO O00OpYyJOBaHMUS. OTO MO3BOJWIO NEPEUTH K PELICHUI0 HPAaKTHYECKUX
BOIIPOCOB, CO3/IaHHI0O U IPOMBIIIJIEHHOMY BBIIYCKY HOBBIX OOpa3lOB 030HATOPHOIO
000pyTI0BaHUA.

Pa3paboTkoii 1 opranuzanueil BbIITycKa O30HATOPHOTIO 00OPYJOBAHMS 3aHUMAIOTCS
pasznuyHbIe OpraHu3aiuy, B T.4. oobenuuenue MIIK «39spuxay (r. Huwxuuit Hosropon),
HITO «Hayka» coBmectHo ¢ MBTY um. baymana, npeanpusitust 1. v. Tpounika, Tomcka
Y MHOTHE JIpyTU€ OpraHu3alnu.

Pasmewerue peknami

4 e pokymenTax:
reklama.complexdoc.ru

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
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CpCI[I/I HW3rOTOBUTETICH O30HATOPHOTO 060py1[0BaH1451 HanOoJee IpeaArIoYTUTCIIbHBIMU
MO0 UMCHOIUMCA MOIIHOCTAM U MPOU3BOACTBCHHOMY MMOTCHIUAITY ABJIAKOTCA:

- AO «Kypraaxummann»;

- ’KHIIL] um. B.M. XpyHudeBa pakeTHO-KOCMUYECKUH 3aBOA (T. MOCKBa);

- Manoe npennpusitue «xouHpopMmcuctema» (r. Mocka);

- AO «3Oxkonoruueckue cuctemMbd» (T. MockBa);

- Boponexckuii Kb xumaBromatuku coBmectHo ¢ TOO «BATW» (r. Boponex);
- J3epxkunckuit uHCTUTYT « HUMXuMMany.

VYka3aHHbIE 3aBOABI BBIIYCKAIOT PA3IUYHbIE 10 IPOU3BOJUTEIBHOCTH, KOHCTPYKLUH,
Ka4yeCcTBY M3TOTOBJIEHUSI 00OPYIOBaHUE; C Pa3HON CTENEHbIO TOTOBHOCTH MPOU3BOICTBA
K BBIIIYCKY; MMEIOUIME Ppa3InYHble CTOMMOCTHBIE IIOKA3aTe€Id U DPa3HbIE IMOAXOIBI K
KOHCTPYUPOBAHHIO (HapUMeEp, 4acTOTa TOKa, MaTepuajbl TpyOOK, pa3Mepbl YCTPOUCTB U

np.).
B o01ieM Buie MOKHO OTMETHTD CIIEYIOLIEE:
- HauboJiee OCBOCHO MPOU3BOACTBO 030HaTOpOB HA AO «Kypranxummarin;

- O030HATOpPHI KYpraHCKOTO 3aBojila paboTaloT, B OCHOBHOM, Ha MPOMBIIUICHHOMN
gactote - 50 I'11 (32 UCKITIOUeHHEM 030HATOPOB MPOU3BOIUTENBLHOCTHIO 15 Kr/d - 10 650
I'm); AO «DOxomornyeckue cucreMb», Kb XA BbeImyckaioT 000pydoBaHHE C
noBeimeHHoW vactotod (1000 - 2500 TI'); 'KHIIL um. M.B. XpyHuueBa pakeTHO-
KOCMHYECKH 3aBOJT - Ha BeICOKOH yactoTe (4000 I'1x).

I/IBBGCTHO, 4TO IpUHATad NI pa60TBI qacToTa OopeaACIdaCT Fa6apI/ITBI O60p}/'I[OBaHI/IH n
3aTpaThl SJICKTPOIHCPIUHU HAa CUHTEC3 O30HA:

- mnpeanpustue «OkouHpopmcucremay, Boponexckuit Kb XA  BblmyckaroT
00OpyJJOBaHUE C EIMHUYHOW NPOM3BOIUTEIBHOCTHIO OT | 10 5 Kr/d4, ocTajbHbIE
NpeINpHUATHS TOTOBBI BBITYCKaTh 000PYA0BaHHE JII000M IPOU3BOAUTENBHOCTH;

- HAMMEHBIIIYI0 CTOMMOCTh 000pyaoBanus umeetr Kypranckuit 3aBo U J[3epKUHCKUI
HUWxummam, 6onpiryto croumocts umetor 'KHII um. M.B. XpyHuueBa pakeTHO-
kocMmuueckuii 3aBoa u Kb XA;

- AO «DKOJOrHYeCKUe CUCTEMBD MPeUIaraeT BeIITycKaTh 000pyI0BaHHE COBMECTHO C
¢dupmoii «OZONIA» (LlBeitapus).

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 14
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I[O HACTOAIICTO BPEMCHHU 3aBOAbI-U3TOTOBUTCIIM BBIITYCKAJIU TOJIBKO CAWHUYHBIC
O6pa3LU>I 060py,HOBaHI/Iﬂ 0 HHAWBHUAYAJIBHBIM 3adKa3aM HpeI[HpI/IHTHf/'I; MacCoOBOI'O
CepI/II‘;IHOF O BBIITYCKa O30HATOPHOT'O 060py,£[OBaHI/IH HC MMPOU3BOAUTCA. DTO OBLIO CBS3aHO
C HCTOTOBHOCTBHIO BOJOKAaHAJI0OB (B OCHOBHOM, IIO (I)I/IHaHCOBBIM HpI/I‘-II/IHaM) 3aKa3bIBaTb
Ha 3aBOJaxX U BHCAPATH y ceOls O30HATOPHBIC YCTAHOBKH.

[losTOMy MIMPOKOro ONBITA MPUMEHEHUS U HKCIUTyaTallid OTE€YECTBEHHOI'O
030HAaTOPHOTO 00OpynoBaHUs B Poccuu He nmeercs.

Ha cerogusaiminuii AeHb KpynHas CTaHIug C O30HUPOBAHHMEM INYIICHA B T. KypraHe
(BeﬂyTCH IMyCKOHAJIaJOYHBIC pa6OTLI), 3aKaH4YMUBACTCA HU3TOTOBJICHUC O60pyI[OBaHI/I$I n
npeanojgaracTcda €ro MOHTaxK B T. OpeH6ypr €, BCAYTCSA NOATOTOBUTCIIbHBIC pa6OTLI K
MMPUMCHCHHUIO O30HA B T KCMepOBO.

HauOonbimii MHTEpEC MPEACTABJISAIOT 030HATOPHI, PA0OTAIOIINE HA KUCIOPOJE, YTO
MO3BOJIMT  BJBOE TIOBBICHTH IPOM3BOJUTEIBHOCTH W CHHU3MTh 3HEPro3arparbl
CYIIECTBYIOILIETO 00OpYAOBaHHUs, padOTAaroOImero Ha OOBIMHOM BO3Ayxe. OmHaKO 3TO
norpeOyerT yCTpOWMCTBA Ha BOJOOYHUCTHBIX CTAHIMAX JOCTATOYHO OMACHOTO B YaCTH
B3pBIBO- U  TO0KapPOOIACHOCTH  O0OpY/JOBaHMS, YTO SBJSCTCS  CYIICCTBEHHBIM
MPEIMATCTBHEM K HUCIIOJIb30BAHHIO KHCIOPO/Ia.

HOBTOMy HanOoJce MNPpCANIOYTUTCIIBHBIM ~ ABJIAACTCA HCIIOJIb30BAHHUE IIPUBO3HOI'O
KHCJIOpOJa B TCX ClIydasdX, KOrJda MOOJIM30CTH UMEIOTCS KHUCJIIOPOJAHBIC 3aBO/IbI.

PeanbHpIM  sBiIleTCS  TakXke JOOOOpPYIOBaHHWE O30HATOPHBIX MOJIYJEH y3710M
PELMPKYJISAIMHM  KUCIOpOJa. YCTaHOBKM OCYIIKM BO3JyXa M OOOrameHus BO3IyXa
KHCJIOPOZOM MOTYT OBITh BBIYIIEHBI IpeAnpuiaTueM «Atren» (r. Mocksa).

N3 3apyOexHBIX ()UPM Ha OTEYECTBEHHOM pBIHKE Haubojee U3BECTHBI (ppaHIly3CKue
¢bupmel «Tpeituras» (Ha 060pyAOBaHMHM KOTOPOTO pabOTal0T BOAOOYUCTHBIE CTAHIIUU T.
r. Mocksbl, Huxnero Hosropona, Kuesa, Muncka) u ¢pupma «Jlerpemon», mseinapckas
¢bupma «O30HHAY.

@upma «Tpeitnuras» npeanaraet cBoe 000pyAOBaHHE Ha CIEAYIOIINUX YCIOBHSX, B
T.4.:

- HU3rOTOBJICHUC IIOJ KOHTPOJIEM (I)I/IpMBI Ha 3aBojgax Poccum 3HAYWUTEIbHOM YacTu
O60py210BaHI/I$I, YTO MO3BOJIUT YMCHBIIUTL PAaCXOAbl B BAJIFOTC 10 50 %;

- IIO9TAITHOC (I)I/IHaHCI/IpOBaHI/IC Ha OCHOBC 3KCIIOPTa MECCTHBIX TOBAPOB;

- MpsiMasi MOKYIKa MECTHBIX TOBApoOB (B T.4. MPOJYKTOB HEPTEXUMHHU, METAILTypIHUH,
(bapManeBTHKH U Ip.);

- (I)I/IHaHCI/IPOBaHI/IC Ha OCHOBC IBYXCTOPOHHETO UJIKM MHOT'OCTOPOHHETO KPECAUTOB.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 15
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AHaM3 OTEYECTBEHHOTO U 3apyOEeKHOTO YPOBHSI O30HATOPOCTPOCHMS TOKAa3bIBAEeT,
YTO OTEYECTBEHHOE OOOPYJOBAHME HE YCTYMAET MO CBOUM TEXHMYECKUM IOKa3aTeIsiM
MHUpPOBOMY YPOBHIO, a BBICOKOYacTOTHOe obopynoBanue (no 4000 I'm) mpeblmaeT
MHUPOBOW YPOBEHbB, YTO MOATBEPKIACTCA JaHHBIMU Ta0MI. 3.

Taoaumoma 3

CpaBHHUTEIbHAS XapPAKTEPHUCTHKA 030HATOPOB

O3z0oHaTOpHI €
penupKysinuen
KHCII0pOoJia

HuskouactoTHble| BBICOKOUAaCTOTHBIE
030HATOPBI 030HATOPBI
[TapameTpsl, ea. u3Mm.

Oreu. |3apy6. | Oteu. | 3apy6. | Oreu. | 3apyO.

3
KOHIICHT alnAa F/M O30HA B HCT HCT
Patud, I/M-, 18 18 25 50
O3OHOBO3IIYHIHOI/I CMECHU aHaJIOTr'OB aHaAJIOT' OB

DHepro3aTpartbl, KBT-9/Kr:
Ha CHHTE3 030Ha 16-17 | 14-15 12 - 6 -

CyMMapHbIe 22 21-22 20 - 16 -

Taxum o6pa30M, B CIIOKHMBHIMXCA B HACTOAIICE BPEMA B CTPAaHC 3KOHOMHYCCKUX
YCIOBUAX W PBIHOYHBIX OTHOWICHUAX, HWMCHOIIAasds MCECTO KOHKYPCHIUMA MCKIAY
OTE€UYECTBEHHBIMU TPOU3BOJUTEISIMU O30HATOPHOTO OOOPYJIOBaHUS U 3apyOeKHBIMHU
¢bupmamu, mosie3Ha U HEOOXO0JIMMa, T.K. TOJIBKO B YCIOBHUAX KOHKYPEHLIUH MOKET ObITh
co371aHo TpeOyemMoe 030HaTOPHOE 00OpYAOBaHHE, a 3aKa3UUK OyJIeT UMETh BO3MOKHOCTh
ero 000CHOBaHHOT'O BBIOOPA.

B 3akiroueHne JaHHOTO pasjena cienayeT OTMETHTh, YTO JUIsl KaXKJ0ro ciydas, IZe
HE00X0IUMO 030HMPOBAHHUE BOJbI, T0JKEH OBITh MPOBEJIEH MPEANPOSKTHBI MapKETHHT
030HAaTOPHOTO O0OpY/IOBaHUS, KOTOPHIN MO3BOJUT BBIIBUTH HamOojee ONTUMAIbHOIO
3aKa34yMKa JJii KOHKPETHOrO0 OOBEKTa C YYEeTOM pa3JIMYHBIX acleKTOB. MapKeTHHT
JOJDKEH MPOBOAMTHCS IO CIEUMaIbHOW MHporpaMMme (MM BONPOCHHUKY), B KOTOPOM
JOJDKHBI OBITH OTPa)X€Hbl BCE TEXHUYECKME M SKOHOMHUYECKHE BOIPOCHI, BOMPOCHI
MIOCTaBKH, MOHTa)Ka, CEPBUCHOTO OOCITYXKHUBAHUS, CPOKH BBIIIOJHEHHS] pabOThl 1 MHOTHE
JPYTUe BOIPOCHI.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 16
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M Tonpko mocie 3TOro mnoji BBIOpaHHOE O0OOPYIOBaHHME, €ro0 XapaKTepPUCTHKH,
napaMeTpsl U rabapUThl OCYIIECTBISIETCS BBITOJHEHUE POSKTHBIX padoT.

3. COPBIHIMOHHASA OYUCTKA BO/IbI

3.1. Ha3zHayeHue COPOLIMOHHOM OYHMCTKH.

CopOIMoHHas OYUCTKA MPUMEHSETCS JIJIS MOBBIMICHUS TJIyOWHBI OYHUCTKHA BOJBI OT
OpPraHMYECKUX 3arpsA3HCHUN W YJAJICHHS IPOIYKTOB O30HOJW3a Ha 3aKIIOYUTEIEHOM
sTane 00padOTKH BOJIBI.

[IpenmymiectBaMu  COpOLIMOHHOTO METOJAA SIBISIFOTCS:  yNajeHHe 3arps3HeHui
YPE3BBIYANHO MIMPOKOW MPUPOABI JI0 JI0OO0H OCTATOYHOW KOHIIEHTPAIMH, OTCYTCTBHE
BTOPUYHBIX 3arPS3HEHUN U BO3MOKHOCTD YIIPABIECHUS MPOIECCOM.

Hapsiny ¢ aTum copOLnoHHAast CTyNIEHb OYUCTKU BOJABI MOBBILIAET HAJIEKHOCTH PabOTHI
BOJIOOYMCTHOM CTAaHIIMM B II€JIOM M TrapaHTHpyeT Tpedyemoe KadecTBO BoAbl (Tpu
HE0OXOUMMOCTH C YMEHBIICHHEM MOJIa4H BOJIbI) AK€ B NIEPUObI aBapUITHBIX CUTYyalUl
U TIOMaJiaHus B BOJOWCTOYHUK XMMHUYECKUX 3arpsi3HEeHUi: (eHosI0B, He(TEempOo yKTOB U

Ap.

Hanbonee »o>¢dekTuBHBIM sBISETCS TPUMEHEHHWE COPOIIMOHHONW OYHCTKH €
MpeBapUTEILHBIM O030HUPOBAaHHEM BOJIbI, KOTOPOE IOBBINIACT TIYOHMHY OYHCTKA U
MPOJJIEBAET CPOK paOOTHI aKTUBHOTO YTIISI MEKIY PEaKTUBAIHSIMH.

3.2. Kparkasi XapaKTepuCTUKA AaKTUBHbIX yIJICi.

HcxonHbIM ChIppEM I IPOU3BOJACTBA AKTUBHBIX YIVIEM MOIYT CIIYXKUTb: YIOJIb,
JpeBecHHa, MoauMepsl U T.I. OJHAKO JUIS YCIOBUM OYHCTKH OOJBIIUX OOBEMOB BOJHI,
HCIIONIB3YIOTCA IPEUMYIIIECTBEHHO BBICOKOIIPOYHBIE YITIM HA KAMEHHOYTOJIbHOM OCHOBE.

[To cmocoOy npoOW3BOJACTBA AKTHBHBIE YITM JEIATCS Ha MOPOMIKOOOpasHbIE U
3epHUCTHIE (TPaHyIUPOBAHHBIE TUIH APOOIICHBIE).

W3 3epHUCTBIX aKTUBHBIX YIUIeH HanboJee N3BECTHBI YIVIM MapoK:

- AT’-3 - HIIO «3aps» (r. [I3ep>KHUHCK);

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 17
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- ATM-IIO «CopbeHnT»;

- KAJI-tioaHbIi; 4

y
- ATOB; p(r. [Tlepmp)
- AAY;

- CKT-6a (r. DnexkTpocTans);
- CI'T1 30 A (r. AnekcaHapoB).

VYrau mapok AI'-3 u CKT-6a BblycKaroTCsl IPOMBIIIIEHHOCTBIO, JPYTUE MOTYT OBITh
BBIIYILIEHBI IO JOTOBOPEHHOCTH C 3aBOJIOM-U3TOTOBUTEIIEM.

N3 3apyOexxHbIX Mapok yrieid HamOosbliee npuMeHeHue B Poccum HaluwmM yriu
6enbruiickoii pupmel «Hemsupon Kapoon» mapok F-300, F-400, TL-830.

W3 mepedncieHHbIX MapoK YyIiled JUIsl OTACNBHO CTOSIIMX COPOLMOHHBIX (HIIBTPOB
HaunOonee 3¢ dextuBHbl yriu Mmapok AI'M, AT'OB, JIAY, F-300.

3.3. Bo3MoOsKHbBIE MyTH NIPUMEHEHUS AKTUBHBIX yIJIel
HA BOAOOYMCTHBIX CTAHIIUAX.

Jlo HacTosiiero BpemeHu B Poccuu B 1eNIIX TUTHEBOTO BOJIOCHAOKEHUS IPUMEHSIIN B
OCHOBHOM MopouikooOpa3ubie aktuBHble yriu (ITAY) u rpanyiaupoBaHHBIA aKTHBHBII
yroib (I'AY) mapku AI'-3. HauGonbuinii onbIT npuMeHeHHs! yriied nMesna BOJOOYHCTHAsS
ctaHius . Tromenu, rae 3amax npupoaHoi Boasl (p. Typa) noxoaun no 4 - 5 6amios.

[Ipumenenne IIAY no3BOMSUIO yMEHBUINTH BEIWYMHY IPUBKYCOB M 3aIllaxoB M0
preMJIeMbIX BeUYUH. OJHAKO MPOLIECC YIVIEBAHUS SBISETCS TOCTATOYHO TPYIOEMKUM
(B OCHOBHOM, PY4HBIM), a pu puMeHeHHBIX Ao03ax [TAY o 50 - 100 u 6onee mr/T - u
SKOHOMUYECKU HEBBITOJHBIMU, TaK KaK OH HCIIOJIb3yeTCs OJTHOPA30BO U BbIOpachIBaeTCs
BMECTE C OCaJKOM B OTCTOMHHKAX.

B cBs3m ¢ sTMM, B JanbpHEWIIeM Ha BOAONPOBOJax Poccum cTamm NpUMEHSTh
rpaHyJIupoBaHHbIN yroiab AI-3, KoTOpbIil BHepBble ObUT HCMONBb30BaH B TromMeHH, a

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 18
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

notoM B T. r. Koctpome, Huxuem Hosropone, UxeBcke, Borkuncke u ap. Yroas Al-3
HCIIOJIb30BAJIM B KAYECTBE BEPXHETO CJOS B IBYXCJIOMHBIX YTOJIBHO-IIECYAHBIX 3arpy3Kax,
YTO TO3BOJBUIO HAa HEKOTOPOE BpEMS PELIUTh 3a7ayy MOBBIMICHUS KayecTBa BOJBI.
OpHako B 3TOM cly4yae yrojib SBIISIETCS TMEPBBIM cJIoeM Ha (UIbTpax, U HA HETO
ImomnajaeT BOoJAa M3 OTCTOMHHUKOB MM OCBETIHUTEICH CO B3BEIICHHBEIM OCAIKOM C
HAJIMYMEM MYTHOCTH ¥ YaCTHUL TUAPOOKUCH AJIFOMUHUSL.

Taxum 006pa3oM, aKTUBHBIN YTOJIb UCIOIB30BAJICS HE COBCEM IO HA3HAUYEHUIO, TaK KaK
KpOME€ OCHOBHOM ()YHKIIMU - COpPOLIMM OpraHWYECKHUX 3arpsi3HEHUi, OH padoTan M Kak
¢wibTpytomuii Mmatepuai. Bece 3To mpuBoaAMIIO K TOMy, YTO 4epe3 3 - 6 MecsIeB Mopsl
KOJIbBMaTHPOBAJIUCH MPOAYKTAMH THIPOOKHCH aFOMUHMS, @ COPOLIMOHHAS €MKOCTh YTJIs
CYIIECTBEHHO YMEHbBINAIACH, IIOCIIE YETr0o YIojb BBITPYKaIu U3 (UiIbTpa U BEIOPACKIBAIIH.

HOCKOJIBKy 3TO ObLIa BBIHYKACHHASA MCpa U I[perﬁ BO3MOXHOCTH IMPUMCHCHUA YTJIA
B TO BpEM: HEC CYHICCTBOBAJIO, TO B KaKkoOM-TO CTEIECHU yYrojib B OAaHHBIX YCJIOBHAX
BBIITOJIHAJT CBOO POJIb.

B mnacrosiee BpeMA HanOoJee palrOHAJIBHBIMHU METOdaMH NMPHUMCHCHUSA AaKTUBHBIX
yrneﬁ Ha BOJOOYUCTHBIX CTAHIUAX CHUTACTCA:

1. Mcnonb30BaHue aKTMBHOTO YIJISl HA CTAHIIMU B OTJENIBHO CTOSAILIMX COPOLIMOHHBIX
GwIbTpax, MNPenCTaBISIOUIMX COOOW TPEThIO CTYNEHb OYHCTKH BOABI. ODTOT METOA
ABJIsICTCA HanOoJiee HAEKHBIM C CAHUTAPHO-TUTHEHUYECKON M TEXHOJIOTHYECKOM TOYeK
3peHus. B kauecTBe cOpOEHTOB MOXKET OBITh MCIIOJIb30BaHa J1t00asi U3 BbIIIE HA3BAHHBIX
Mapok yrieit. [IockonbKy Ha yroib MOCTyHaeT OYMIIEHHAs Ha eCUaHbIX (PUIbTpax Boja,
ABJISIOIIAACA (PaKTHUUECKH MUTHhEBOH (0€3 3aKII0UMUTENbHOW CTauM XJIOPUPOBAHUSA), TO
yroiib paboTaeT TOJBKO MO CBOEMY NMPSIMOMY HAa3HAUYEHUIO, KaK COPOEHT IS yJaJICHUS U3
BOJIbI B OCHOBHOM OpraHM4eckux 3arps3HeHuil. Ilpm 3TOoM cpok ciayxObl yris B
3aBUCHUMOCTH OT KayecTBa BOJABI BOJOHWCTOYHUKA MOXKET JOCTUrarb 3 JIeT, a Kak
MOKa3blBaeT 3apyOeXHbI ONBIT B  Cclyyae [PUMEHEHHs IpeIBapUTEIbHOTO
O30HHUPOBAHMSI CPOK MCIIONIB30BAHMS YTl yBenuuuBaercs 10 S - 10 ner.

2. TlockonmbKy NPOEKTHPOBAHHWE U CTPOUTEIBCTBO COOPYXEHUH COPOILIMOHHOM
OYHMCTKH MOTPeOyeT JOCTATOYHO JUITMTEIBHOTO BPEMEHHM U 3HAYMTENIbHBIX KalUTAJIbHBIX
3aTpar, TO B KAUeCTBE BPEMEHHOI'0 BapHaHTa MO>KHO PEKOMEH/I0BaTh Nepeo00py0BaHUE
NeYaTHBIX (PUIBTPOB B YIOJIbHBIE.

BriepBele B OTeuecTBEHHOM TMpakTHKe Takas pabora Oblla TNpoBedeHAa Ha
KemepoBckoM BOJONPOBOJIE, I'/ie MECOK ObUT 3aMEHEH KPYNMHO3epHUCTHIM yriem KAJI-
Homublit  (mpomsBozactBa JlenmHck-Kys3Heukoro 3aBonma). Ho jmaxe mnpu  Takux
HEOJaronpusATHBIX YCIOBUSX TOcCie 8-MecsSyHOH paboThl Takue IOKa3aTeNld, Kak
OKHCIISIEMOCTb, ILIBETHOCTh, MYTHOCTb M COJEp)KaHUE OPraHWYECKUX 3arps3HEHUi,
orpenenseMbIx MokazateneM Y®-254, ObulM HECKOJBKO JIydlle, YeM Ha MecyaHbIX
¢bubTpax.
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Hcnonp30BaTh B KAYECTBE TAKOTO MaTcpHrajia Apyruc MapkKu yrneﬁ HC MMPCACTABIISICTCS
BO3MOXXHBIM, T.K. II0 CBOCMY I'PaHYJIOMCTPUYCCKOMY COCTAaBY OHH NPCAHA3HAYCHBI JJIA
3arpys3Ku COp6I_II/IOHHBIX (I)I/IJ'IBTpOB, PACIIOJIOKCHHBIX TIIOCJIC ICCUAHBIX. B YCIIOBUAX
pa6OTBI Ha OCBETIICHHOH BOJE MOCJE OTCTOMHMKOB HMX 3(1)(1)CKTI/IBHOCTL 3HAYUTCIIBHO
HWXKC.

B kagectBe cOpOLMOHHOrO MaTepHuaia, pa3padOTaHHOTO CIEMUATBHO IJISi 3aMEHbI
necyaHol 3arpy3kd (uUiIbTPOB, MOXKET OBITh HCIOJIB30BAaH yroiab Mapku TL-830
Oenbruiickoii  pupmbr  «YemBupon KapOon». Ilpumenenne yrns TL-830 Ha
BOJIONPOBOHON CTaHLIMU HE MOTPEOyeT PEKOHCTPYKIIMU M 3HAUUTEJIBHBIX KallUTaJIbHBIX
3aTpaT M MO3BOJUT PEUIMTh 3aJady CKOpEHIero BHEApPEHHs COpPOIMOHHOIO METOoJa
OUYHUCTKHU BOJBI.

9710 CYHICCTBCHHO YJIYYIIUT KAa4CCTBO BOJbBI IIO BCEM IOKA3aTCIIKIM WU 3HAYUTCIIBHO
IIOBBICUT HAJCXKHOCTb pa60TBI BO,Z[OHpOBOI[HOfI CTaHIIMHU B IICJIOM.

@upma «YemBupon KapOon» umeer ombIT npumenenus yrias TL-830 B Ttakux
ycnoBusax Oonee, yueM Ha 200 BOXONPOBOAHBIX CTaHIUAX MHpa. [IoCKOIBKY yroib
TL-830 B Poccum He mcnosb3oBancs, To B Onmkaiiiiee Bpems cilelyeT HPOBECTU €ro
UCTIBITAHUS HAa OJHOM OINBITHOM (UIbTpe HAa 00BEKTE, TJe HeoOXOoAuMa COpOLUMOHHAs
OYHMCTKA BOJBI, C TEM, YTOObI IOCIIe MPOBEIEHHBIX HAOMIOACHUN 3a ero paboToil u
YCTQHOBJICHUA ero  3((EeKTUBHOCTH  pEIIUTh BONPOC O  LEJIecO0Opa3HOCTH
PEKOHCTPYKIMH BCeX (PUIBTPOB JAHHOM CTaHIIUU.

3. BecbMa BaxHbIM sBisieTcss Bompoc mnpumeHeHus [IAY. B psnpe ciydaeB B
OTJENbHbIE TEPUOJbl, U OCOOCHHO B MEPUOJ BECEHHUX IaBOJKOB, NMHUThEBAs BOJa B
TedyeHue 2 - 3 Helenb NMPHOOpETaeT HENMPHUATHBIA 3amax, BHI3BAHHBIM MOCTYIICHHEM B
pPeKH 0TX010B nTulieGpadpuk, CBUHOMEPM U JIp. CEIbCKOXO03SHCTBEHHBIX OOBEKTOB.

EcTecTBeHHO, 17151 TAKUX KPaTKOBPEMEHHBIX IIEPUOJI0OB YXYIIIEHUS BKYCOBBIX KAUECTB
BOJIbI CTPOMUTH JOPOTrOCTOSIINE COPOIIMOHHBIE PHIBTPHI HEleneco00pa3Ho.

Kpome Toro, B cimyyasix aBapuiHbIX CUTyaluil (Kak, HanpuMmep, Nonaaanus GeHonoB B
Youmckuii Bono3abop, ameroHa M OeH3ola - B BOJOUCTOYHMKM T. T. Ps3anu u
Bnagumupa u ap.) €AMHCTBEHHOTO PEAJIbHOM BO3MOKHOCTBIO SIBIISIETCSI MCIIOJIB30BaHUE
I[TAY c onpeaeneHueM ero >(QQEKTHBHBIX 103 ISl KaXJI0TO KOHKPETHOTO CIlydas.
IIpumenenne IIAY 1no3BonuT B KpaTyalIlMe€ CpPOKM YIYUIIUTh CIIOKHMBIIYIOCS
9KOJIOTMUYECKYIO CUTYALUIO.

OnTuManbHBIM MOJXKHO CUMTaTh HCHolb3oBaHme [IAY B nepuoanl, Korjaa
HCO6XOJII/IMOCTL MNPUMCHCHUA AKTUBHOI'O YIJId HC IMPCBLINIACT 3-4 MCCAIICB B IOAy; B
OCTAJIbHBIX CJIydadaXx uenecoo6pa3H0 IIPUMCHCHUC COp6L[I/IOHHLIX YTOJIbHBIX (pI/IJ'ILTpOB.

I'HI P& HWU BOJAI'EO (r. Mocka) npennoxen s>¢dextuBHbiii [TAY mapku
CIIAK-5/1 u pazpaboTaHa TEXHOJIOTUS €r0 MPUMEHEHHSI B HEOOXOIUMBIX CUTYaLUSX.
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3.4. PeakTuBauus aKTUBHbIX yIJICH.

3.4.1. PexoMeH1yeMble COOPYKEHHS C OTIENbHO CTOSIIMMHU YTOJbHBIMH (PHIBTPAMHU
HE UMEIOT OIbITA SKCIUTyaTallud Ha OT€YECTBEHHBIX BOJOOUUCTHBIX cTaHIMX. [ToaTomy
nepuosl paboThl (QUIBTpa MEXIy peakTHUBalMAMU HE YycTaHOBIeH. W3 ombiTa
HKCIUTyaTalui 3apyOeKXHbIX CTaHLUMN BOJOMOATOTOBKM H3BECTHO, YTO O30HHPOBAHUE
BOJIbI TI€pe]l YTOJbHBIMU (DPMIIBTPAMHU YBEJIMUUBAET UX MEKPEaKTHUBALIMOHHBIN MEPHOJ 10
HECKOJIbKUX JIeT. [IpuMeHenne 030Ha M yrisl MIPUBOAUT HE K MPOCTOMY CYMMHUPOBAHHIO
UX JEHCTBHUS, a BOSHUKHOBEHHIO HOBOTO MPOIIEcca, 3aKII0YAIOLIErocs B KaTATUTHYECKOM
OKHCJICHUU 3arpsi3HEHUH W COpOLMM NMPOJYKTOB pacraja, 1o OTHOIIEHUIO K KOTOPHIM
yroJib, Kak MpaBuiio, o0nagaet 6osee BBICOKOW €eMKOCThIO MOTJIOICHHUS.

3.4.2. IIpu HeoOxoaMMOCTH, HanbOIIEE 1EIECO0OPa3HBIM MO TEXHUKO-IKOHOMHYECKUM
MoKa3aTessiM  SBJISIETCS TEPMUYECKUH METOJ PEaKTHUBALMM, INPH KOTOPOM YTrojb
noaBepraercs Bo3zeiictuio temneparypbl 700 - 800 °C 6e3 mocTyna Bo3yxa B TEUEHHUE
15 - 20 MunyT.

3.43. Opranuzauus peakTUBAUMU yIJIA  HENOCPEACTBEHHO Ha  IUIOHIAJIKE
BOJOOUYHCTHBIX COOPYKCHHU MOKET OBITh OIpaBJaHa JHIIL B ciiydae o00paboTKu
3HAYUTENBHBIX 00BEMOB YIJIsl HA KPYITHBIX CTAHIIUAX OYUCTKHU BOJIBI.

3.4.4. HaubGonee mnepCHeKTUBHBIM SBISIETCS YCTPOMCTBO PETHOHAIBHBIX Y3JIOB
peakTuBaluy yris (Ha 00J1acTh, pecnyOIuKy U Ip.).

3.4.5. Ilpu peakTuBauMM yIjig ISl €r0 INEPETrpy3KH IPeayCcMaTpUBAETCs CHUCTEMaA
THIpOTpaHCopTa (C MOMOILNBIO MEPEeHOCHOro rujaposieBatopa). [lotepu yris npu
TEPMUYECKOM peakTUBalUKu cocTaBisitoT 15 - 25 %. CopOuuoHHAas €MKOCTb YIS
BOCCTAHABJINBAETCS IPAKTUUECKH MTOJIHOCTBIO.

3.4.6. TexHONOTHIO TEPMUUYECKON PEaKTUBALMM YTJIsl, BEIOOP cocTaBa HEOOXOAMMOTO
111 TOro 00OpYI0BaHUS U Pa3pabOTKy NMPOEKTHO-KOHCTPYKTUBHOW JOKYMEHTALUMH y3J1a
peakTUBallMM  MOJKET BBINOJHUTH L[eHTpanbHOE IPOEKTHO-KOHCTPYKTOPCKOE H
TEXHOJIOTHYECKoe 010po Xumuueckoro MamuHoctpoeHus (. Cankt-IletepOypr).

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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4. TEXHOJIOI' MYECKAA
QOOEKTUBHOCTDb COBMECTHOI'O
INPUMEHEHHWSA O30HA U
AKTHUBHOI'O YIJIA

I'oBoputh 00 3dexTuBHOCTH THOOON TEXHOJIOTUH, a TeM Oojee O030HHPOBAHUH W
COpPOLIMOHHOM OYUCTKU BOJBI, B 00IIIEM BUJE HEBO3MOXHO.

B kxaxmom ciydae I JAHHOTO KOHKPETHOro OOBEKTa BOJA TMPHUPOIHBIX
BOJIOMCTOYHUKOB XapaKTEPU3YETCsl Pa3NUYHBIMKU (PU3NKO-XMMHUYECKUMH TOKa3aTeNsIMU,
Pa3NUYHBIMM  KOHLIEHTPALMsIMM M Tpuponoil 3arps3HeHuil. Ilostomy cyauth 00
3(GGEKTUBHOCTH 3TUX METOJOB MOXKHO TOJIBKO ISl PEajbHBIX CIy4aeB, KaXabli H3
KOTOpPBIX, K TOMY K€, UMEET U CBOKO CXEMY OYMCTKH BOJBI.

[TosToMy B naHHOM paszienie MPUBOAITCS OOIIUe CBeACHUS M0 YPPEKTUBHOCTH 030HA
U aKTUBHBIX YIVIEH JJI1 TE€X KOHKPETHBIX YCJIOBUM M BUIOB 3arpsA3HEHUH, 110 KOTOPBIM
HNN KBOB npoBoaun ucciaenoBaHus. JTOT MaTepual CIEQyeT paccMaTpuBaTh Kak
MH(GOPMALIMOHHBIN, TOKa3bIBAIOIINNA BO3MOXHOCTH METO/IA.

4.1. B cnydae mnpeaBapUTEIbHOTO OKHCIEHHUSI BOJBI O30HOM MOXHO YMEHBIIUTH
KOHIEHTpaluio xyuopopranudeckux coenunenuit (XOC). Pe3ynpTaThl UCCIeIOBaHUMA 11O
omnpeaeneHuto YHPEeKTUBHOCTH MPEABAPUTEIHHOTO 030HUPOBAHUS BOABI HA 00pa3oBaHUe
XOC (r. banaxna) mpeacTaBiIeHbI Ha puC. 3.
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Puc. 3. Binsinue npeiBapuTebHOr0 030HMPOBaHNsA BOAbI Ha oOpa3zoBanue XOC B
npouecce 04UCTKH (2. banaxna):

1 - 6e3 O30HRUPOBAHUAL, 2-c O30HUpOBAHUEM

Kak BMIHO W3 NOJYYEHHBIX JaHHBIX, B pe3yjbTaTe MpEeABAPUTEIbHON 00pabOTKH
BOJIbI 030HOM (/1032 030Ha 1,8 MI/JI) IPOMCXOJUT OKUCIIEHUE (IECTPYKIIHS) HEKOTOPBIX
OPraHMYECKUX  COEAMHEHUH - mpenumectBeHHUMKOB XOC, W KOHLEHTpanus
oOpasyromuxcst npu mocineayromeM xjiopupoBaHun XOC B OuuMIIEHHOH BoOe
CYIIECTBEHHO MEHBIIIE, YeM B cllyyae 0OpabOTKM XJIOPOM HEO30HHPOBAHHOM BOAbI. Tak,
KOHIIEHTpaLus xjopodopma ymeHnsIaercs B cpeaneM Ha 30 - 35 %, nuxiaopOpommeraHa
U 4YeTBIPEXXJIOpUCTOro yriepoga - coorBercTtBeHHO Ha 80 m 50 %. Kpome Toro,
YMEHBILAETCS XJIOPOIOTIOMAEMOCTh O30HUPOBAHHOM BOJBI, B CBS3U C YEM CHMIXKAETCS
(mpumepHo Ha 15 - 20 %) HeoOxoanMas 1711 06e33apakuBaHuUs BOJBI 1032 XJI0PA.

XapaKTepHLIe JAaHHBIC TIOKAa3aHbI Ha pHUC. ﬂ, IIOCJIC O6pa6OTKI/I BOJbI, OUHIIICHHON Ha
q)HJILTan CTaHIIMH KeMepOBCKOFO BOAOIIPOBOJA. OTUMH HUCCICIOBAaHUAMHA
YCTAHOBJICHO, YTO IIPU HAJIMYUHU B BOJC IIOCIIC (1)I/IJ'IBTpa XJ'IOpO(I)OpMa B KOHLICHTpAaLUH
0,13 MI‘/J'I, €T0 KOHLCHTpalus YMCHbIIAIIACh C YBCIIMUCHUCM 103 O030HA U CYHICCTBCHHO
CHMKaJIaCh IMOCJIC OYMCTKHU BOAbI HA yl“OJ'IBHOfI 3arpyske.
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Puc. 4. U3menenne konuentpanuu XOC npu o0padoTke BOABI MOCTE
NPOM3BOACTBEHHOr0 (hUiIbTPa CTAHUMHU 030HOM U yrieM (r. Kemeposo):

1 - 030HUposannas 600a; 2 - 600a nocie cOpoOYUOHHOU OUUCTKU
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4.2. HccrnegoBaHuss IO BIIHUSHUIO OpeABAPUTCIIBHOTO O30HHUPOBAHUA Ha IHPOLECC
HOCJIC,Z[YIOH_Ieﬁ KO&FYHHHHOHHOﬁ O6pa6OTKI/I IMMoKa3aJii, 4TO BBECACHNUC O30HA YMCHBIIACT
IBCTHOCTb, MYTHOCTb U OKHCJIACMOCTL BOJbI.

Bausaue O30HHUPOBAHHA BOABI HA NPOTCKAHUC NMPOUCCCOB KOAryJsIlIui U OCBCTIICHUSA
NPEACTABJIICHO XapPAKTCPHBIMU 3aBUCUMOCTAMMU ITPU OYUCTKE BOJBI P. Oxu (F. PH3aHB) Ha
puc. i . Bo Bcex HU3YYCHHBIX ClIydadX IOCJIC MNpCABAPUTCIIBHOTO O30HHUPOBAHUA

OTMCYACTCA CYHICCTBCHHOC CHUKCHHC Tpe6yeM01‘/'1 AJI1 €€ OYUCTKU OO3bI KOAryJisiHTa (Ha
20 - 30 %).
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Puc. 5. Biausinue npeaBapuTeJIbHOT0 030HMPOBAHUS HA MPOLECC KOATYJIHUPOBAHUS U
ocBeTJIeHus BOaAbI (I. Psi3aHb):

1 - 6e3 o3onuposanust; 2 - ¢ o3onuposanuem (003a 030ua - 2,5 me/n)

4.3. Tlpu ycranoBieHnr 3()PEKTUBHOCTH KOMIUIEKCHON OYMCTKUA BOJBI JIJISI TOPOJIOB
HentpansHoit EBponetickoit yactu PO oT pa3nuuHbIX 3arps3HeHuit: T. T. Spocnasis (p.
Koropocnw), Pszans (p. Oxka), Bmagumup (p. Kissema), bamaxna u KotoBo
(Hmxeroposckas 06i1., p. Bonra) Obu11 pacCMOTPEHBI Pa3IMYHbBIE CXEMBI, BKITIOUYAIOIINE
KOaryJMpoBaHUE, IPEJABAPUTEIBHOE O30HUPOBAHME, OCBETJEHHE BOJbl, BTOPUYHOE
O30HHUPOBAHUE U COPOLIMOHHYIO OUHCTKY.

Bbuto ycraHOBNIEHO, YTO TOYTH BO BCeX cCiydasx Hambonee 3()()EKTUBHBIMU TI0
OTHOLIEHUIO K TakKWM [OKa3aTeiasiM, KAaK MYTHOCTb, LBETHOCTb, II€pMaHIaHATHAas
okucnsieMocTb, XIIK, HeQTenmpomayKThl, OCTAaTOYHBIN ATIOMUHHMA, SBISIOTCS CXEMBI C
JBYX3TaITHBIM 030HUPOBAHUEM BOJBI.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, ‘ B QOKYMEHTaN: 24
COMacoaaHWA W pazpellieHns — uslugl.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

Takas TeXHOJOTHUYECKas cxema oOecreunBaia yJaleHue OPraHuYecKuX 3arpsi3HeHUU
mo okuciagemMoctd - Ha 80 - 85 %, mo Y®d-mokazaremo - Ha 95 - 99 %, mo
HedTenpoaykram - Ha 90 - 95 %.

4.4. Nannsle no 3¢(eKTUBHOCTH yaajeHus (eHoNoB ToMckod Bojsl (r. Kemeposo)
(puc. 6, a), MOKa3bIBAIOT, YTO COPOIIMOHHAS OYMCTKA CHMYKAJIa KOHIEHTpaLUio (eHona ¢
0,009 no 0,0038 wmr/a, T.e. 10 ypoBHa okono 4 IIJIK. M Tompko mpenBapuTenbHOE
O30HUPOBAHME BOABI JI030H 2 - 3 MI/I ¢ mocieAylomuM (QUIBTPOBAHUEM Ha yTJje
obecreynBao MojHoe yaaneHne (heHoIOB.

Jlnst ynaneHus: COeUHEHUH Tpymibel aMUHOB (pHuc. 6, 6) TpeOyroTcsi MOBBIIIEHHBIE
703 O30Ha 5 - 6 MI/A, KOTOpBIE C MOCIEAYIOIIMM (UIBTPOBAHUEM BOABI YEpe3
AKTUBHBIN yTroJib O3BOJIMIN CHU3UTh KOHLIEHTPAIIMIO aMUHOB JI0 TPEOYyEeMbIX BETMYHH.
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Puc. 6. Ynanenue ¢genosno u amunos (r. Kemeposo):
1 - ucxoonas 600a; 2 - 030HUPOBAHHAS 800A; 3 - 800a NOCAE Y20NbHOU 3A2PY3KU

4.5. OcoOyro Tpynmy BOJ COCTAaBJSIIOT I[BETHBIE BOJABI. Bosa MHOTHX CEBEpHBIX H
cubupckux pek (3anaanas J[suHa, Cyxona, Beraerna, Jlena, Annan u ap.), psna o3ep u
BOJIOXPAHUJIHII XapaKTEPUIYETCS MAJIBIM COJICPKAHUEM B3BECH M BBICOKOW IIBETHOCTHIO
- 1o 100 - 240 rpan. Kpome Toro, Ha Tepputopun Poccum mMeroTcst OOJbIIME 3amachl
nom3eMHbIx BoJ (Skyrtusi, PocroBckas o6is., KpacHomapckuii kpaii), KOTOpble HeE
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HUCIOJIB3YKOTCA  IJIA XO03SMCTBEHHO-IIUTHEBOTO BO,Z[OCHa6)KeHI/I$I HU3-3a  BBICOKOM
OBCTHOCTH.

B nocaennue rogst B HMUM KBOB 0blna ucciieqoBaHa TEXHOMOTHS OYHUCTKH BOJ
CpeaHeld M BBICOKOM LBETHOCTM C MCIOJIB30BAHUEM COBMECTHOIO IIPUMEHEHUS
MPOLIECCOB  O30HMPOBaHHMSI W  (QUIBTPOBAHUS  4Yepe3 AaKTUBHBIM  yroib  Kak
CaMOCTOSITENILHOTO MeToja 00paboTku BoAbl. (O30HHUPOBAHHME BOJBI  TO3BOJSET
CYIIECTBEHHO CHHM3UTh I[BETHOCTb MPUPOJHONU BOJBI, I(PGEKTUBHOCTH O30HHPOBAHUS
npencraBieHa Ha puc. 7. Jlo3pl 030Ha, TpeOyemble AJisi OYUCTKUA BOJBI, JTOCTATOYHO
BBICOKH U cocTaBlsitoT 15 - 20 mr/n. [Ipu 3TOM HBETHOCTH BOABI MOCIIE 030HUPOBAHUS
cHIKaercs A0 BenuuuHbl 30 - 35 rpan, a copOIMOHHAS OYHCTKA YMEHbIIAET [IBETHOCTh
J10 HOPMHUPYEMBIX BEJIMYMH.
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Puc. 7. O¢d(PpekTHBHOCTH 0YNCTKHU LBETHBIX BOJI 030HUPOoBaHueM (2. [Ipumopcko-
Axrtapck KpacHoapapckoro kpas):

1 - ygemnocms 600vl; 2 - OKUCTIAAEMOCTb

[TonydyeHHble  maHHBIE MO3BOJWIM  JaTh 3TOMY METOY  MOJIOKUTEIbHYIO
TEXHOJOTHYECKY0 W CAHUTAPHO-TUTHEHUYECKYIO OLEHKY; IIOJYy4YeHO pa3pelicHue
MuH31paBa Ha UCIIOJIB30BaHUE JAHHOW TEXHOJOTHUYECKON CXEMBI.

4.6. Ilpm O30HUPOBAHMM BOABI TOCTOSHHO TIpoBepsUId A(P(HEKTUBHOCTH €€
obe33apakuBanus. [IpoBeneHHbIe OaKTEpHOIIOTHYECKHE HAOTIONEHUS, B YACTHOCTH, B T.
Psi3anu moaTBEepAMIIN BHICOKYIO OAKTEPUIIUIHYIO CIIOCOOHOCTh 030HA: MPH J03aX 030HA 3
- 4 Mr/m KOMU-WHICKC B O30HMPOBAHHOW BOJIE HE TMpEBBIMIAN 3 (IpH BEIMYMHE KOJIHU-
uHaekca B peunoit Bozae - 100000 - 300000), a cpeaHee MUKPOOHOE YUCIIO COCTABISIO 12
- 15 M. T./™m11 (B peunoit Boze - ot 1400 1o 2300 m. T./mr).
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Taxkum o6pa30M, MNPCACTABJICHHLIC BBIIIC TIPUMEPBI, ITOKA3bIBAIOT HanOoJee
XapaKTCPHBIC CJIydau TIOJIOKHUTCIBHOIO0O MNPHUMCHCHUSA O30HAa W AKTUBHOI'O YIJIA B
TCXHOJIOTHUHU OYUCTKU BOJbI, KOTOPBIC 6e3yCJ'IOBHO HC OXBAaThIBAKOT BCCT'O MHOTOO6pa3I/I$I
BapHUaHTOB HUCIIOJIb30BAHUA OKI/ICJ'II/ITeJ'ILHO-COp6I_II/IOHHOFO METOda OYHUCTKH U YHAJICHUA
M3 BOABI BCCX BCTPCUAIOIIUXCA B Hel BanHSHeHI/Iﬁ.

4.7. OnmHako Ha TPAKTUKE OTMEYAIOTCS Clydad, KOTJa O30HHPOBAHUE MOXKET
MPUBECTH U K YXYIIICHHUIO MPOIecca Koarysiuu. Tak, mpu OYMCTKE PEYHOM BOJBI B T.
Kanran (KemepoBckast 00J.) B TEpHOJ BECEHHETO IaBOJKA, IPEIABAPUTEIBHOC
O30HUPOBAHHME YXY/IIATI0 TOCICAYIONINE MPOIECChl KOAryJisalid W OCBETJICHHUS, B
pe3yabTaTe KauecTBO OYMIICHHOW BOJBI HE OTBEYAJIO TPEOOBAHHMSM CTaHAAPTA.
[TonmyyeHHbIC Pe3y/bTaThl MPUBEINA K TOMY, YTO M3 CXEMbl OUHUCTKH OBLIO MCKIIOYCHO
MEPBUYHOE O30HUPOBAHHME M 3aMEHCHO Ha BBEACHUE O30HA Tepea (pHIbTPOBATBLHBIMU
COOPYKEHHSIMH.

HpI/I O30HUPOBAHHUU HCKOTOPBIX BOJA HO3bI O030HA CYHMICCTBCHHO BJIMAKOT Ha
nociaeayromue npouecCol OYHUCTKH, T.C. CYHICCTBYCT HOCTATOYHO y3KHI>i JUarasoH HX
OIITUMAJIbHBIX 3HaLICHI/II71, MCHBIIC KOTOPOT'O O30HUPOBAHUC HCS(I)(I)GKTI/IBHO, a 1pu
OOJIBIIHX J03aX OTMEYACTCsA ITOABJICHUC B3BCCH B q)HHBTpOBaHHOI‘/’I BOAC W IMOBBIIIACTCA
KOHICHTpaus 0CTATOYHOI'O aJIIOMUHMUA.

B psane cinyyaeB 030HMpOBaHME BOJbI MOYKET IPUBECTH K MOBBIIIEHUIO KOHLEHTPAaLUU
HEKOTOPhIX XMMHUYECKMX 3arpsi3HEHHUH, Hampumep, (EHOJOB, KOTOpbIE MOTYT
00pa30oBBIBATHCS B PpE3yJIbTaT€ HEMOJHOTO OKUCIIEHUS apOMAaTHUECKUX COEJUHEHUH,
IIPUCYTCTBYIOIKX B BOJE.

PesynbraTtel uccnenoBanuil mpu o3oHupoBaHuu p. Kortopocab (1. Spocnasib)
MOKa3bIBAIOT, YTO KOHLEHTpAalMs (EHOJIOB YMEHBIIACTCS WM YBEIMYMBACTCA B
3aBHCHUMOCTH OT Ka4eCTBa UCXOJHOM BOJBI U 103bI 030HA.

4.8. KpoMe TOro, M3BECTHO, YTO B IIPOLECCE O30HUPOBAHUSA BOABI BO3MOXKHO
oOpazoBaHHe MOOOYHBIX MPOAYKTOB, W3 KOTOPbIX Haubojee MpeaCTaBUTEIbHBIM
apnsierca  Qopmanbaerun. llosTomMy BO Bcex HCCIENOBaHMAX IO O30HUPOBAHUIO
MIOCTOSIHHO KOHTPOJIMPOBAIM KOHIIEHTpaLuio (hopManbaeruaa B oopadbaTsiBaeMoii BOJE,
BeJIMYMHA KOTOpoM mnepuoguuecku mnpesbimana IIJIK (0,05 wmr/m). Opnako mnpu
nocienymomeil  CopOIIMOHHOM  OYMCTKE Ha YrojbHBIX (UIBTpax COAEpIKaHUE
¢dopmanpaeruia CymecTBEeHHO YMEHbILACTCS.

4.9. Heo0xomuMo Takke HMETb B BHUAY, YTO HCIIOJIB30BaTh O30H B KadyecTBE
€IMHCTBEHHOT0 00€33apa)KMBAIOIIET0 peareHTa HEBO3MOXKHO, T.K. OH He oOiajgaer
MIPOJIOHTUPYIOIIKUM OAaKTEpPULIUAHBIM ICHCTBHEM.

KpOMe TOro, IIpU O30HHUPOBAHUHU BOJAblI MHOTHC OpPTraHUYCCKUC 3arpsA3HCHHA
noABEPraroTCA ACCTPYKIHU, B PC3YJIbTATC YBCINYNUBACTCA KOJIUYCCTBO 61/10pa3nar aCMBbIX
COGI[I/IHGHI/II\/’I, B BOJIC MOBBIIIACTCA KOHOCHTpALUA TAK HA3BIBAEMOT'O «aCCUMHIINPYEMOTO
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OpPraHMYECKOT0  YIVIEpOJa», KOTOPBIM JIETKO YCBAaWBaeTCi MHUKPOOpraHU3MaMu,
CIOCOOCTBYSl HMX KM3HEICSATEIBHOCTH. OJTO CO3AAaeT OJaromnpHusTHbIE YCIOBHS JUIs
MOBTOPHOTO OaKTEpUAILHOTO 3arpsA3HEHUsI OYMILEHHON BOJBI B BOJONPOBOJHOM CETH.
[TosToMy U1t HameKHOW PabOThl BOJOMPOBOIHBIX CETEH HEOOXOIMMO OKOHYATEIbHOE
o0e33apakuBaHUE BOJBI IPOBOJIUTH  XJOPCOAEPXKAIIMMHU peareHTaMu  (XJI0powm,
TUIIOXJIOPUTOM HATPHUS - SIEKTPOIUTHUECKUM WM XUMUYECKUM, XJIOpPAMUHAMH) JIO3aMHU,
o0ecreynBaoIUMH COAep)KaHUe B BOJIE OCTATOYHOro xjopa Ha yposHe 0,3 - 0,5 mr/m,
YTO rapaHTHPYET MOJIHbIN 00e33apakxuBaronnii 3 PexT.

Taxkum 06pa30M, 3aJa4ed 3TOoro pasaciia ABJIAJIOCH IMOKA3aTb, YTO BO BCECX ClIydadX
MNPpUMCHCHUA MCETOAOB O30HUPOBAHUA U COp6I.IPIOHHOI>i OYHUCTKH BOJIbI HCO6XO,Z[I/IMO
MMPOBCACHUC ITPCATIPOCKTHBIX TEXHOJIOTHUICCKUX HCCIIEJOBaHUI.

OTU uccAeoBaHUS CMOTYT ONPEIEIUTh BCE IMOJIOKUTEIbHBIE U BO3MOKHBIE
OTPHULATEIbHBIE MOMEHTHI IPUMEHEHHS] 030HA, U TOJBKO OHHM IIO3BOJISAT YCTAaHOBUTH
3¢ (HEeKTUBHOCTh O30HHPOBAHUS U COPOIIMOHHOW OYHCTKH, TpeOyeMble J03bl O030HA,
He0oOXOUMBbIE MECTa BBEJICHHUS 030HA, BIIMSHUE 030HA HA OCHOBHBIE MPOIECCHI OUYUCTKU
BOABl M BO3MOXKHOCTH COYETAaHUS O30HHUPOBAHUA C TOCIEAYIOUIEH COpOLMOHHON
OUYMCTKOM.

5. OPUEHTUPOBOYHBIE
PACUYETHO-KOHCTPYKTUBHBIE
MMAPAMETPBI BOJJOOUYHCTHbBIX
COOPYKXEHHUHA C
NCIHOJIB30BAHUEM O30HA "
YIJIA

5.1. O30oHaTOpHAs CTAHIIUSI.

5.1.1. PacyeTHble 103bI U3MEHSIOTCI B auamna3oHe oT 1 - 1,5 mo 20 mr/i. MeHbiue
71036l 030Ha OTHOCSITCSI OOBIYHO K MEPBUYHOMY O30HHPOBAHMIO M OHM XapaKTEPHBI IS
3uMHero nepuoga. CpeaHue 3Ha4eHHUsS 103 030HA (3 - 5 MI/iI) OTHOCATCSA K Mepruoaam
MaBOJKOB W K JIETHEMY Iepuody. boinblias 103a 030Ha OTHOCHUTCS K OYHCTKE
BBICOKOLIBETHBIX BOJI. OKOHYATENbHO BEIUMYMHA TPeOYEeMBIX /103 OIpenesseTcs] Mmocie
MIPOBEJICHUS] COOTBETCTBYIOIIUX UCCIIEIOBAaHUM.

5.1.2. YaensHBI pacxo AJIEKTPOIHEPTUU O30HATOPHOW CTAHIMU MPU HOPMAJIBHOM
pexume He 6osee 23 kBT/4 Ha 1 kT 030Ha.
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5.1.3. Pabouee maBneHHe ra30BOM Cpelbl Ha BBIXOJE M3 O30HATOPHOM YCTaHOBKH
HE3aBUCHMO OT pexxuMa padoTsl - 0,07 - 0,08 MIla.

5.1.4. KoHueHTpaiys 030Ha B 030HOBO3YILIHON cMecH u3MeHsiercst oT 15 no 22 mr/n
B 3aBUCUMOCTH OT TpeOyeMoil 3((eKTUBHOCTH U TTyOMHBI OYMCTKH, a TAKXKE YPOBHS
3arpsiI3HEHUI BOJOMCTOYHHKA.

5.1.5. CoIpbe i1 cUHTE3a 030HA - BO3/IYX.

TpeboBaHMs K CETEBBIM HCTOUHUKAM BO3lyXa JUIsl TUTAHUS T€HEPAaTOPOB 030HA!

3 3/0)-

- pacxon - 840 m”/a (muH. 600 M~/1);

- naBnenue - 0,7 - 0,8 Kr/em> (u30.);

- Touka pocsl - MuHyc 70 °C (10 munyc 55 °C);

- TeMneparypa - He Bbie 20 °C.

Ilo conmepxkaHuro Macia BO3IyX JOJDKEH cooTBercTBoBaTh 1 - 2 k. mo OCT
92-1577-78.

5.1.6. [Ins oxJakIeHusi SJIEMEHTOB O30HATOPHON YCTaHOBKH HCIONB3YETCS BOJA
MUTHEBOTO KayecTBa ¢ Temneparypoit ot +5 °C no +25 °C.

CocraB OXJIaXKJAOIICH BOIBI:

- )KECTKOCTb - He 0oJjiee 7 MI-3KB/II;

- Han4aue cBoOOAHOM yriekucnoThl - 10 - 100 Mr-3kB/1;
- KOHIIEHTPALMs BOJIOPOJHBIX HOHOB - 6,5 - 8,5;

- MyTHOCTb - 0,2 - 0,5 Mr/m;

- xkene30 - 0,1 - 0,3 mr/m;

- XJIOpUAbI - He 6osee 12 mr/m.

CnuB BOABI MO KOJNMYECTBY paBeH noasony. OOopynoBaHue BOJLY HE 3arps3HSET.
Temmnepartypa cnuBaemoii Bojsl He 6osee 40 °C.

5.1.7. KoHTakTHble KaMmepbl COCTOST OOBIYHO W3 3 PpEaKIUOHHBIX OTACICHUH U
BO3IyXOOTAEIUTEN. B Kamepax oCyLIECTBISIETCS CMEUIEHHE 030HOBO3YIIHOM CMECH C
oOpabaTbIBaeMOil BO/IOH; cMelIeHHEe MPOM3BOIUTCS IO NMPUHLIUITY 0apOOTHpPOBAHUS B
IPOTUBOTOKE. I CO3aHus MPOTHMBOTOYHOTO JBHKEHHUS KaMEpPbl pa3[esIeHbl MEXAY
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co0oit CTPYCHAIIPABJIAOIIUMHA TICPETOPOJAKAMH, O6€CHC‘-II/IB8.IOIJ_II/IMI/I JABHXXCHHEC BOJbI B
HaIllpaBJICHUU CBCPXY-BHU3S.

5.1.8. I[J'IH pacucTa KOHTAKTHBIX KaMCP BO3MOXKHBI CICAYIOMHNEC TapaMECTPhI:

- ONPOAOJIKUTCIBHOCTD KOHTAKTa BOJABI C O30HOM - 5-15 MHH, CUATad CYMMApHOC
BpeMs HpC6LIBaHI/I${ BOJIbI B 3 OTACICHUAX

- OPpOAOJDKUTCIIBHOCTD Hpe6BIBaHI/I$I BOABI B BO3AYXOOTACIIUTCIIC - 2 - 30 mMuH B
3aBUCUMOCTH OT MCCTA PACIIOJIOKCHUSA KOHTaKTHOI KaMCPhI;

- BBICOTA CJIOA BOJBI B KAMEPEC - HC MCHEC 4,5 M;

- B IEpPBOE OTHAEJCHHE KaMmephl cieayeT BBoauTh oT 50 mo 65 % tpedyemoro
KOJHMYecTBa 030Ha, BO BTopoe - 20 - 35 % u B Tpethe - 15 - 20 % (ompenensercs
OTIBITHBIM TTyTEM).

5.1.9. B xauecTBe AMCIIEpPraTOpoB O30HA I€JIECOOOPa3HO HCIOJIB30BATh METAILIO-
KepaMHU4YecKue  TpyObl (MM MJIACTUHBI), U3TOTOBJISIEMBIE BrikcyHCKHUM
METAJUTypPIrHUeCKUM  3aBOJOM Hipkeropoackoit o0JacTH, WIM MEJKOIMy3bIpyaThble
a’paTopbl, pa3zpaboTaHHbIE U BblIlTyckaemble benopycckum Pecny6nukanckum HITO
MOPOLIKOBOM MeTautypruu (r. Munck, 220600, yi. IInatoHosa, 41).

5.1.10. O30HOBO3yIIHAsA CMECh COOMpAaeTCss CUCTEMOM TPyO M3 TpeX peaKLMOHHBIX
OTAENCHUN U BO3LyXOOTACIUTENS B BEPXHEH YacTU KaMephbl U ¢ MOMOLIbI0 BEHTHIIATOPA
OTBOJIMTCSl Ha ammapaT KaTaluThdyeckoro pasznoxenuss ozoHa (KPO), 3arpyxeHHoro
copOeHTOM - ronkanuToM. M3 anmapara Bo3Iyx BeIOpackiBaeTCs B aTMOchepy.

5.2. CopOuMOHHBIE YTOJIBHBIE PUIIBTPHI.

5.2.1. Ina pacyera YrojbHbIX (DUIBTPOB PEKOMEHAYETCS CIEAYIOUIMH Tuana3oH
BEJIMYUH ([IOCIE COOTBETCTBYIOLIEH J1aOOpaTOpHOW TMPOBEPKH HTHU IOKa3aTelu
YTOUHSIOTCS):

- CKOpOCTh (pUIbTpaIuu - 5 - 15 m/4;

- BBICOTA CJI0Sl aKTUBHOTO yriis - 1 - 2,5 m;

- BpeMsI KOHTaKkTa 00pabaTbIBaeMOM BOJIbI C yTiIeM - 6 - 15 MuH;

- UHTEHCUBHOCTb IPOMBIBKH - 10 H/(C'Mz) (s yrneit ATM u ATOB) u 14 - 15 0/
(C'M2) (mns yroet mapok AI'-3 u JIAY);

- IPOMBIBKY YT'OJIBHOM 3arpy3KH IPOU3BOIUTH HE PEKE OAHOIO pasa B 2 - 3 CYTOK.
ITpoaomKUTENLHOCTD POMBIBKH - 7 - 10 MUHYT.
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5.2.2. Tlotepu Hamopa B YroJIbHOM 3arpy3ke cocTaBisitoT nopsaaka 0,3 - 0,4 wm.
PaccrosiHre OT MOBepXHOCTH (MIIBTPYIOLIEH 3arpy3KH 10 KPOMKH k€1000B paBHO 1 - 1,5
M.

5.2.3. PacmpenenurtenbHas cHCTeMa YroNbHBIX (UIBTPOB - Oe3rpaBuitHas (U3
IIeJIEBaHHBIX TMOJMATUICHOBBIX TPYO, KOJMAYKOBBIM WM MOIUMEPOECTOHHBIN APEHAK).
[ToTepu Hanopa B pacnpeneauTeNbHOM CUCTEME U IPYTHUE MapaMeTphbl pACCUUTHIBAIOTCS B
coorBercTBUM co CHull 2.04.02-84.

5.2.4. Ilpu sKcIuTyaTalliu YTOJBHBIX (PUIBTPOB €XKErOAHbIE MOTEPU YIJISl COCTABISAIOT
10 10 %. [TosToMy Ha cTaHIIMM HEOOXOAUMO UMETh 3aI1ac YISl sl JOTPy3KU (GUIIBTPOB.

5.3. O6e33apaxuBaHuE BOBI XJIOPOM.

53.1. Jlng moanepkaHUs CAHUTAPHOTO COCTOSHUS OYHMCTHBIX  COOPY)KEHUH
HEOO0XOUMO TPEeIyCMOTPETh IOATAMTHOE XJIOPUPOBAHHME BOJABI: IEPBUYHOE - MEpe]
CMECHUTEJIEM C LIENIbI0 00eCIeUeHHs] CAHUTAPHOTO COCTOSHUS B OTCTOMHUKAX M (PUIBTpax
(mpoBOAMTCS TEPHOAMYECKH 110 Mepe HEeoOXOIMMOCTH) W BTOPUYHOE - Tiepen
¢buibTpamMu.

5.3.2. Jlnga 3aKiIouuTeNnsbHOro 00e33apakMBaHUS BOJBI CIEAYeT IPeryCMOTPETh
XJIOPUPOBAHHUE BOJIBI MOCIE YTOJNBHBIX (HIBTPOB MEpea pe3epByapoM YHCTOW BOJBI B
nozax, obecneunBaronmx TtpeboBanus CHull u ['OCT 2874-82 B OTHOIICHUH
COJIEp’KaHUsl OCTaTOYHOIO XJIOpa B OTAAJIEHHBIX TOYKaX BOJAOIPOBOJHON CETH.

533. B HCKOTOPLBIX ClIydadX C HCJIbIHO MNPCAOTBpAIICHUA 06pa3OBaHI/IH TOKCHUYHBIX
XJIOPOPraHNvICCKUX COE€IUHEHUI CICAYyCT NpCAyCMOTPCThb, HaApAAdy C XJIOPpUPOBAHHUECM
BOJbI, €€ aMMOHUM3AIIHIO.

6. TEXHUKO-9KOHOMMNYECKHUE
IOKA3ATEJIA IPUMEHEHUS
O30HA U AKTUBHBIX YI'JIEM HA
BOJTOOYUCTHBIX CTAHIIMSX *

* Pazmen moaroTtoBineH rnaBHbIM  crnenuanmuctoM [THUUDII  umxenepHoro
obopynoBanus ['.P. PabuHoBuvem.

TexHUKO-2KOHOMHYECKHUE TIOKA3aTeNN OMPEICICHBI JIJIS CICTYIONUX YCIOBUH:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 31
COMacoaaHWA W pazpellieHns — uslugl.complexdoc.ru reklama.complexdoc.ru


http://www.complexdoc.ru/ntd/388839
http://www.complexdoc.ru/ntd/482484

basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

1. JloobopynoBaHuio MOJJIEKAT CTaHIIUU 2-CTyNEeHHOU OUYHCTKH
npousBoauTeNbHOCTHIO 20, 50 1 100 M3/cyT.

2. B o0vem CTPOUTCIILCTBA BXOIAT O30HATOPHAA YCTAHOBKA B H30JIMPOBAHHOM
3aHUHU, KOHTAKTHBIC KaMCpPbl, 31aHUC COp6I_II/IOHHBIX YTOJIBHBIX q)HHLTpOB, HaCcoCHas
CTAHLIUA IIOJIKAaYKH BOAbLI U3 KOHTAKTHOM KaMCphbI Ha COp6I_[I/IOHHLIC (bHJ'IBTpLI, HApY’KHBIC
KOMMYHHKAIIUA K YKa3aHHBIM COOPYXKCHUSIM.

3. Texuomorus mnpegycMaTpuBaeT: IEPBUYHOE U BTOPUYHOE O30HHPOBAHUE
CyMMapHO#W 1030ff o030Ha 4 T/M”; NPUMEHEHHE O30HATOPHOIO OOOPYIOBaHUS,
BBIIYCKAaeMOI'0 MPOMBILIUIEHHOCThI0 Poccuu; COOTBETCTBYIOLIME >KEIe300€TOHHbIE
KOHTaKTHBIE pe3epByapbl ¢ cucrtemoi pacnpeneneauss OBC u  HelTpanuzauuu
OCTaTOYHOI'0 030HA.

4. CopOuuoHHBIE YTOJbHBIE (HIBTPHI PAa3MEIIAIOTCS B OTICIBHOM 3/JaHUM WU
MPUCTPOMKE K 3/1aHUIO0 OCBETIIMTENBHBIX MEecuaHbIX (MIbTPOB. IlapameTpsl yroibHBIX
¢GmIBTPOB - cKOpoCTh GuiIbTpoBanus 10 10 M/4, BeIcOTa 3arpy3kH - 1,5 M.

5. Pacxop anekTposHepruu Ha MPOM3BOACTBO U UCTIOIB30BAaHUE 030HA MPUHAT 25 KBT/
4y ga 1 Kr o30Ha.

6. JlononHUTENBHBIN 1IAT AJI OKCILTyaTalluu COOPYKEHUH - 2 4ell. B CMEHY, (ciecapb
U SJIEKTPHUK BbICOKOW KBanupukanuu ¢ oxnagoM 500 Teic. py0.), BCEro ¢ moacMeHHbIM 7
YeJl. I0NOJHUTENIBHOTO IIEPCOHANIA.

7. CTOMMOCTB 3JIEKTPO’HEPIMM IIPHUHSATA aHAJIOTMYHO AeWcTByromiemy Ha [X.95
ogHOocTaBoYHOMY Tapudy Mocanepro, pasaomy 317 py6. 3a 1 kB1/u.

8. CTOMMOCTHBIE TNIOKA3aTEeNM JJIsl ONPEIEIICHUs KalUTAJIbHBIX 3aTpaT HPHUHSTHI 110
a”asoram; ko3¢ UIMEeHTH! nepexoaa K nueHam Ha [X.95 npunsaTsl ycpenHenssie no PO, a
MMEHHO: Ha CTpPOUTENIbHO-MOHTaXHble paboTel 5500, Ha oOopynoBaHue (Kpome
o30HaTopHOro) u marepuana 7000, CTOMMOCTH O030HATOPHOTO OOOpPYNOBaHHUA - IO
IAHHBIM 3aBOJa-IIOoCcTaBIIMKa B IieHax Ha VIII - IX.95 T.

OHpeHCHCHHLIe, TaKUM o6pa30M, IMOKa3aTCJin SBJIAIOTCA BECbMa OPUCHTHPOBOYHBIMU,
MO3BOJIAIOIIUMHU OaTb CaMYIO O6IJ_IYIO TCXHUKO-3KOHOMHYCCKYIO OIICHKY MNPUMCHCHHIO
OKI/ICJ'II/ITCJIBHO-COp6I_II/IOHHOI71 TCXHOJIOTHH.

Pe3ynbTraThl pacueToB cBeIeHHI B Ta0M. 4.

Taoaunmoa 4
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ITokazaTenu oj1s cTaHIIUU
IIPOU3BOJUTEIBHOCTBIO, THIC.
3
. M°/cyT
HaumenoBaHnue nokasarenei
20 50 100
1 2 3 4
KanuranbHble 3aTpaThbl, MJIH. py0.
O30HaTOpHBIE YCTAaHOBKM C KOHTaKTHbIMM Kamepamu| 1065 1620 3400
(0e3 TexHONIOrNY. 000pYy10BAHUS)
O3zoHaropHOE 000py10BaHKE (B KOMILIEKTE) 500 700 1300
CopOumonnbie Oyoku (0e3 yroapHOW 3arpy3ku| 1235 1815 3000
(GuIbTPOB)
VYronbHas 3arpyska GpuibTpoB 800 1700 3100
HacocHas cTtaHius moaKayku 55 220 320
UToro| 3655 6055 11120
C yuerom HapyxkHbIX KoMmmyHukauuii (K= 1,10) 4020 6660 12232
JKenIyaTallMOHHbIE PAcXo/bl, MJIH. py0. B 1o
Ha conepxanne nepconana 42 42 42
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax:
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ITokazaTenu oj1s cTaHIIUU
IIPOU3BOJUTEIBHOCTBIO, THIC.
3
. M°/cyT
HanmenoBanue nokasareneit
20 50 100
1 2 3 4
Ha omnaty anektposnepruu (BkiIo4as o3oHuUpoBaHue| 285 600 1200
Y TIOJTKAYKY)
Ha amoptuzaumio wu Tekyumii pemoHT (6e3| 210 310 570
TEXHOJIOTUY. 000py0BaHus) - 9 %
Ha amopru3anuto texsonornd. odopyaosanus (12 %) 60 84 155
HToro| 597 1036 1967
JlononHuTtenbHas ce6ecToMMOCTh BOJbI, pyo0. 3a 1 Ve 81 57 53

Taxkum 06p330M, BBITTIOJIHCHHBIC PACYCThI ITOKA3BIBAIOT CIICAYHOIICC:

1. Ilpumenenue oOpabOTKH BOABI C MOMOIIBIO O30HAa W AKTUBHBIX YIJeH TpeOyeT
OIIyTUMBIX JIOTIOJIHUTEIBHBIX 3aTparT.

3aTpaTbl Ha KalWUTaJbHOE CTPOUTENBCTBO COCTABISAIOT B 3aBUCUMOCTH  OT
npousBoauTenbHOCTU 40 - 60 % OT CTOMMOCTH CTAHLIMM O TPATAULHUOHHON TEXHOJIOTHHU
2-CTYNIEHHOM OYUCTKH.

2. CebecroMMOCTb BOABI IPH O3TOM pEUIAOIUM  00pa3oM  3aBUCUT  OT
TEXHOJIOTUYECKOTO peXHMa (MEePUOANYECKOE WU IOCTOSHHOE O30HHPOBAHHUE, 03Bl
030Ha, BO3MOXXHOCTbh MCKJIIOUEHHs T€X WM WHBIX PEareHTOB WM CHIDKEHHS UX /103 U
T.IL.).

B mpuBeneHHbIX B TabnuIle MOKa3aTesX IOMOJHUTENbHAs Ce0ECTOMMOCTh BOIbBI
cocraBmseT nopsiaka 30 % oT ucXoIHOM (CYIIECTBYOIIEH).

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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IIpu yuere OTMEUEHHBIX BbIIIE (PAKTOPOB, YBEIHMUEHHE ceOecTOMMOCTH OyAeT He
CJIMIIKOM OLIYTUMBIM (4aie Bcero B npenenax 15 - 20 % ot ucxogHom).

TCOpCTI/I‘lCCKI/I B OTACJIBHBIX CJIIYYasaX BO3MOKHO HaXXC CHUKCHHUC ce0eCTOMMOCTH npu
OINITUMAJIbHOM PECKHUME SKCILITyaTallun COOpy)KCHHfI.

7. MPUMEHEHME TEXHOJIOT A
O30HUPOBAHUSA U
COPBLIMOHHOH OYUCTKHU BOJIbI
HA JIOKAJIBHBIX YCTAHOBKAX

7.1. B mocnennue roapl s MajbIX HAaCEJIECHHBIX MECT, CAHATOPUEB, JOMOB OTJbIXa,
CENbCKUX TIOCEJIKOB, TAPHU30HOB W BOCHHBIX TOPOJKOB HAILIU IIMPOKOE MPUMEHEHHUE
YCTAaHOBKH 3aBOJICKOTO U3TOTOBJICHHSI, BBIITYCKAEMbIE POCCHICKOM MPOMBIIIIEHHOCTHIO.

3 7.2. IIpon3BOIUTENBHOCTh 3TUX YCTAHOBOK M3MeHsAeTCs B auanazone ot 100 qo 10000
M /CyT.

7.3. Ins OYMCTKHM MOA3EMHBIX BOJ OT JK€Ji€3a U MapraHiia UCMOJIb3YIOTCS YCTAaHOBKHU
tumna «/ledepput». s 04MCTKH MOA3EMHBIX BOJI, COACPIKAITUX OoJiee CIoKHbIE (POPMBI
JKeje3a, TOBBIINICHHBIX KOHIICHTpaMid (Topa W COJNEeH KECTKOCTH, a TaKKe I
MMOBEPXHOCTHBIX BOJI UCIIONB3YIOTCS YCTaHOBKH «CTpysa-My. [l 10CTaTOYHO KPYITHBIX
KOMMYHAJIbHBIX TIOTpeOuTEeNe pa3pabOTaHbl M W3TOTABIMBAIOTCS BOJOOYUCTHBIC
CTaHIIMW 3aBOJICKOTO HM3TOTOBJIEHUS TUMa «Bjara» mpou3BOAMTENBHOCTHIO OT 1,6 10
1000 m>/cyT.

7.4. llpm Hamuuuu B WMCTOYHUKAX BOJIOCHAOXKCHHS XUMHUYECKHX 3arps3HEHUN
(denonos, HedrenpoaykToB, CITAB), opraHM4ecKuX COCIWHEHHHA, a TaKXKe HAIMUUS
MOBBIIICHHBIX KOHIIEHTpAIlMii MapraHia M CepoBOAOPOJA, BCE YKa3aHHbIE THIIbI
YCTaHOBOK MOTYT OBITh JIONOJHUTEIbHO OCHAIICHbl OJIOKAaMU O30HHUPOBAHUS H
COpPOLIMOHHOM OYUCTKH BOJIBI.

7.5. Ilpu 5TOM TTPOU3BOAUTEIHHOCTh 030HATOPOB MOXKET U3MeHAThCA OT 100 r 10 2 K1/
4. JInst copOLMOHHON OUYMCTKU CJEIyeT MCIOJIb30BaTh JOMOJIHUTEIbHBIE (DUIBTPHI B
KOJINYECTBE MEHBbIIIEM B 1,5 - 2 pa3a, ueMm necyaHbIX.

7.6. Jlns OcCHamIeHWs BOJOOYMCTHBIX YCTAaHOBOK YKa3aHHBIM O0OpYIOBaHUEM
TpeOyeTcsl JOMONHHUTENIbHAsT KOHCTPYKTOpPCKash MpopaboTKa B pa3pabOTKe UepTeKei
10000pYJOBaHUS K KaXKJIOMY THIIOpa3Mepy yCTaHOBOK.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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8. OBIIUE MOJOKEHUASA

8.1. IloTpeGHOCTH B 00CITYKMBAIOIIEM [IEPCOHATIE:

- Ha4YaJbHUK 030HATOPHOM CTAHIMM WM MacTep - 1 uen. (paboTaeT B OJJHY CMEHY);
- ISKYpHBII ornepaTop (030HATOPILUK) - | yern (KpyTriocyToYHO);

- MAIIMHUCT KOMIPECCOPHOM U XONOAUIBHON YCTAaHOBOK - 1 uen. (KpyrioCcyTO4HO);
- MAIIMHUCT HACOCHBIX arperaros - 1 yen. (KpyriocyTo4HO);

- IEXKYPHBIN 3JIEKTPUK C JOITyCKOM 10 pabote ¢ HampspkeHreM cBbimie 1000 B - 1 gen.
(KpyTa0CyTOYHO).

MaruHiCT KOMIIPECCOPHOM M XOJOJWIBHOW YCTaHOBOK, MAIMHHCT HACOCHBIX
arperaToB W JICKYPHBIH AJIEKTPUK MOTYT OBITh HCIIOJIb30BaHbI M3 JICKYPHOH Opurajbl
CTaHIIMH BOA03a00pa.

8.2. Pexxum pabGoTbl 000pynOBaHMS O30HATOPHOM YCTAaHOBKH COOTBETCTBYET paboTe
CTaHLMM BO/03a00pa M MOXET ObITh KaK KPYTJIOCYTOUHBIM, TaK M C IMEpepbIBaMH, C
OCTaHOBKAaMHU Ha MPOQUIAKTUYECKUE PAOOTHI.

8.3. Hacocel ycTanaBnmBaeMoro oOOpYIOBaHUS U PacIOJIOKEHHE (YHIAMEHTHBIX
6011TOB 000pYyI0BaHMS yKa3aHbl B UePTEXKAX 3aBOJA-U3TOTOBUTEII.

Toukn moaBoma QJICKTPOOHEPIUU C YKa3aHUCM HaAIIPAKCHUA, (ba:;m 1 MOIIHOCTH,
TOYKH IOABOAA BOABI, paCXO0a U MCCTa CJIMBA TAKIKC YKa3aHbl B UCPTCIKAX 3aBO/JIA.

BenTunsanuss B 030HaTOpHOM oOmias ¢ LIECTUKPaTHBIM OOMEHOM (C aBapUilHBIM
BKJIIOYeHHEM OT npubdopa usmepenus [1/1K o3ona).

Toukn moaBoma BOIbI, pacXoa UM MECTa CliMiBa HNPHUBCACHBI B UYCPTCIKAX 3aBOJad-
HU3TrOTOBUTCIIA.

Marepuan BOJONPOBOIOB - cTaib. J(uamerp TpyO BBIOMpaeTCs W3 YCIOBHS, YTOOBI
CKOpOCTh BOJIbI B TpyOax He MpeBbliaia 2 M/Cex.

8.4. ra6apI/ITHBIC pa3sMEphbl TUIOIIAAKU IJId MOHTAaKa W JJCMOHTAaXa O60p}/'I[OBaHI/IH B
INOMCIICHUAX O3OHaTOpHOI71 " BO3yXOIIOATOTOBKH - 3x5Mm.

8.5. I'pysomogbemHoe oO0OpynOBaHHME B  TMOMEHICHUSX  O30HATOPHOH W
BO3/1yXOIOATOTOBKH - JIEKTPOTaJb C Tpy30n0abeMHOCThI0 1000 Kr.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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8.6. O30HaTOpHAs CTaHLUS KOMIUICKTYETCSI MHCTPYMEHTaMH, MPUCHOCOOICHUAMHU U
npubopaMu JUIsl pEeMOHTHBIX, NMPO(UIAKTUYECKHX W HANTAaJOYHBIX pabOT, KOMIUIEKTOM
3aracHOro oOOpYJOBaHUs, JAETANSIMH M MaTepuajaMy, OOECIEeUMBAIOIIUMHU PEecypc
paboThI ycTaHOBKH 110 1 rona.

8.7. O3OHaTOpHaH CTaHIIMA  OCHAIacTCsA HpI/I60paMI/I KOHTPOJIA  BBIXOAHBIX
mapaMeTpoOB: AaBJICHNUC, KOHICHTPpAallUd O30HA, paCXoq O30HOBO3I[y1].IHOI>i CMCCH.

8.8. HikHIOI0 4acTh KaMephl clieyeT 000py1oBaTh TpyOaMu OOPOKHEHUS.

8.9. C menplo UCKIIOYEHHS TMOMAJAaHUS O30HA B MPOU3BOJCTBEHHBIC MMOMEIICHUS
KaMepbl ~ HEOOXOIMMO  BBIOJNHATH  TEPMETUYHBIMU. I TEpUOAMYECKOTO
MpOoQUIAKTHIECKOTO OCMOTPa, MOHTaKa (PHIBTPOCHBIX TPYO U BBHITTOIHEHUS PEMOHTHBIX
paboT KaMepbl TOJKHBI OBITh CHAOKEHBI TIOKAMH.

8.10. s ycTpoiicTBa KOHTaKTHBIX KaMep HCHOJb3YIOT apMUpPOBaHHBIM OETOH.

Apmarypy HeoOXOIMMO 3aKjajblBaTh Ha TIyOMHY He MeHee 4 CM OT MOBEPXHOCTHU
CTEHKH, KOHTAaKTUPYIOILLEH C 030HOM.

9. MIPABUJIA TEXHUUYECKOH
SKCIIJIYATAIIUU O30HATOPHOI'O
OBOPY/JIOBAHUSA U BJIOKOB
COPBIIMOHHOU OUHUCTKHU

9.1. Ilpm sKcruTyaTanuu 030HaTOPHOTO 000PYIOBAHHUS ITEPCOHANT 00sI3aH:

a) o0ecnevnTh HOPMaJIbHYIO pabOTy BCEro OOOpYAOBaHHS, BXOJAIIETO B COCTaB
030HATOPHBIX YCTaHOBOK, KOMIIPECCOPOB, YCTAaHOBOK OCYIIKM M OYHCTKH BO3JyXa,
TeHEPaTOPOB 030HA, UCTOYHUKOB MTUTAHUS, KOHTAKTHBIX KaMEp H almnapaToB Pa3IosKeHUs
030Ha;

0) TpOBOAUTH NPODGUIAKTHUECKUN PEMOHT OOOpYJOBaHUS B COOTBETCTBUHM C
HaMEUYEHHBIM Irpa)UKOM U JeaTh COOTBETCTBYIOIINE OTMETKH B )KypHAJIE;

B) cIeauTh 3a paboToil MpUOOPOB, IOKA3BIBAIONIMX KOHIIGHTPAIIMIO O30HA B
030HOBO3AYIITHON cMecH, o0pabaThiBaeMOl BOJIE M B BO3MyXe padOUYMX TMOMEIICHUHA U
BJIAJKHOCTh BO3]/lyXa C COOTBETCTBYIOIIEH PErUCTpalei uX MoKa3aHui B )KypHaJe;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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I) clIeauTh 3a paboToil BCeX CUCTEM aBTOMATHU3aLMU, O30HATOPHOTO 00OPYJOBaHUS, B
T.4. W aBapUMHOIO BKIIOYEHHS BEHTWIATOPOB, OTKJIIOUYEHHUS TIEHEPATOPOB O030HA B
aBapUIHBIX CUTYALMSX U T.I1.

9.2. O30H MOXET BBOIUTLCA B IIPUPOJHYIO BOAY, IICPCA MCCUAHBIMHU, COp6I_[I/IOHHBIMI/I
(bI/IJ'ILTpaMI/I N B Ka4C€CTBC 3aKJIIIOUYHUTCIBHOI'O O6€332lpa)KI/IBaHI/IH nepea pe3cpByapamMu
YUCTOM BOJBl. MecTa BBEACHHS O30HA B TEXHOJOTMYECKOM CXE€ME OYHCTKH BOJIbI
BBI6I/IpaIOTCH B KaXKAOM KOHKPCTHOM CJIy4da€, B 3aBUCHUMOCTHU OT Ka4YCCTBa HpHpO,[[HOﬁ
BOAbI 1 MCCTHBIX yCJ'IOBHﬁ.

9.3. omyckaeTrcss IJIsl MPOBENCHUS PEMOHTHBIX pabOT OCTaHOBKA OJHOTO OJOKa
reHepaTopa 030Ha CO CHIDKEHHEM CyMMAapHOM MPOU3BOIUTENBHOCTH Ha 25 %.

9.4. Tlpu »sKcmayaTallud O30HAaTOPHOTO O00OpYyIOBaHMS HEOOXOIUM IOCTOSHHBIN
71a00paTOPHBIM KOHTPOJIb KayecTBa BOJABI JI0 M IOCJIE€ O30HMPOBAHUS U TOCIHE
COPOLMOHHBIX (WIBTPOB MO CIEAYIOIUM TOKa3aredsM: (PEeHONbl, MECTULUABI,
XJIODOPTaHUYECKUE  COEAMHEHUs, He(PTenpoayKThl, (opMmanbIerus U  Jpyrue,
XapaKTepHbIE IS BOJBI JAHHOT'O OOBEKTA.

9.5. O30HOIIPOBO/IBI, TPYOOIIPOBOIBI TSI MTOAAYN O30HUPOBAHHOM BOJIbI, apMaTypa Ha
HUX, KOHTAKTHbIE KaMepbl IOJDKHBI OBITh H3TOTOBJIEHBI U3 KOPPO3MOHHO-CTOMKHX
MaTepHaoB WK (yTepoBaHbl KOPPOZUOHHO-CTOMKMMHU MOKPBITUSMHU.

9.6. Hpouecc NOJIyUCHUA O30Ha B O30HATOPHBIX MOAYJIIX IIOJIHOCTBIO
ABTOMATU3HUPOBAH U IIPOXOOUT oe3 ydacTtusa oneparopa. KOHTpOJ'IB pa6OTBI 030HATOpPHOT'O
MOAYJIA BH3yaHBHLII>i. OcHoBHbBIC napaMeTpbl pa6OTBI 030HaTOpa BBIBCACHBI HA JIMLICBYHO
MaHeCJIb 0O30HATOpPa U 3aI[Y6J'II/Ip0BaHLI Ha IMaHCJIN KOHTPOJIA CTAHIHNHU, KOTOPBIC HAXOAATCA
B OTACJIBHOM IIOMCIICHUU.

OtpaboTka aBapHHHBIX CHUTyallMd: OTCYTCTBHE NOJAaud OXJAXJAroIleld BOJIHI,
OTCYTCTBHE pacxoJa BO3JyXa, OTCYTCTBUE pacxoAa TEIUIOHOCUTENS, IOBBIIICHUE
TEMIIEPATypbl  030HOBO3IYIIHOM CMECH  BBbIIE JOMYCTUMOM - TIPOU3BOAMTCA
aBTOMAaTHYECKOU CHCTEMON OJIOKMPOBOK O€3 ydacTHsl orepaTopa.

Bo Bcex 3Tux cnywasx, a Takke NpU yT€UKE O30HA W IPH JAPYIMX aBAPUHHBIX
CUTyallUsX M YCTAaHOBJICHHMM HEUCIPaBHOCTEH B paboTe 00OpyIOBaHHUs, SKCILTyaTalHs
030HATOPHOM YCTaHOBKH JIOJKHA OBITh HEMEIJICHHO MTPEKpalleHa.

9.7. K pabote ¢ 030HATOpPHBIM 000pPYIOBAaHUEM JIOIYCKAETCS MEPCOHAN, MPOIIE NI
o0yyeHHE 1O YTBEpXKIEHHOM IporpamMme U JONMYLIEHHbIM K OOCIy>KUBaHHIO
AJIEKTPUUYECKUX YCTAaHOBOK, paboTaronmx npu HanpspkeHuu Boime 1000 B.

9.8. Tlpu skcmyatanuu COPOLMOHHBIX (QHUIBTPOB MEPCOHAN 00s3aH BBITOJHATH
TpeOOBaHUs, Kacarolecs HKCIUTyaTalul (pUIbTPOBATIBHBIX COOPYKEHUI.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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9.9. Ilpu ycTpoiicTBe COPOLMOHHBIX (UIBTPOB APEHAX KEIATEIHHO BBITOIHATH
0e3rpaBUHHBIM (M3 IIEJEBAHHBIX MOJUITHICHOBBIX TPYO WIM MOIMMEPOETOHHBIN), 4TO
MIO3BOJIMT MOBBICUTD BBICOTY CJIOSI YTOJIHON 3arpy3KH.

9.10. 3arpy3ka akTUBHOTO YTIJsl B COPOLMOHHBIE (PUIBTPHI JOJKHA MPOU3BOAUTHCS C
IIOMOUIBIO CUCTEMBI THAPOTPAHCIIOPTA.

9.11. Ilpm oskcmiayaTalMu COpPOLMOHHBIX (WIBTPOB HEOOXOIUMO 00ecCHeuuTh
3¢ (}HeKTUBHYIO KOAryJISIHOHHYIO 00pabOTKy M OCBETJICHHE BOJbI, YTOOBI HA aKTHBHBIN
yroib TMOCTyHajJa BOJA C BO3MOKHO MHUHUMAJIbHBIMH 3HAUYEHUSIMH MYTHOCTH U
IIBETHOCTH.

9.12. CnexyeTr NOCTOSIHHO KOHTPOJIMPOBATh KOJMYECTBO MUKPOOPTaHU3MOB B BOJIE J10
U Tocjae YroibHbIX (uiabTpoB. [IOBBIIIEHHE ATOrO MOKA3aTessl CIYKUT CHTHAJIOM K
HE00XOIMMOCTH NMPOMBIBKH (PUIIBTPOB.

9.13. Ilpu 3KcITyaTallMy yroJbHBIX (UIBTPOB €KErOAHbIC MOTEPH YIJIS 32 CUET €ro
U3MEIBYEHHUST M BBIHOCA C IPOMBIBHOW BOJOM cocTaBisitoT 5 - 10 %. Ilosromy Ha
CTaHIUM HEOOXOAMMO UMETh 3arac yriis A 10Tpy3KH (UiIbTPOB.

9.14. B ClIydasx MPUMCHCHHUA O30HA Ha BOJOOYHUCTHOM CTAaHIIMU M BBEIACHHUSI €ro
nepea CCEKIUOHHBIMU (I)I/IJIBTpaMI/I, CICAyCT HCKIKOYUThL IMOIaJaHUC Ha YTOJbHYHO
3arpys3Ky BOJbI, conep;xameﬁ OCTATOYHBIC KOHICHTpPAIIUH O30HA.

9.15. Ilpu pabore cOpOIMOHHBIX (PUIABTPOB MPOU3BOIUTCS MOCTOSIHHBIM KOHTPOJIb 3a
3GGEKTUBHOCTHIO  yJAJIEHUS] OPraHUYECKUX 3arps3HEHUM, HUMEIOIIUXCS B  BOJE
BOJIOMCTOYHUKA. B ciydae, korga copOIMOHHAs CIIOCOOHOCTh AKTMBHOTO YIUIA IO
JAHHOMY BHJly 3arps3HEHHH W 1O O0OLIeMy COAEP)KaHUIO0 OPraHMYECKHX BEIECTB
OKa3bIBACTCSI HCYEPHAHHOM, HEOOXOIMMO OCYIIECTBJIATh PEAKTUBAIMIO YTOJbHOM
3arpys3KH.

HpO,[[OJ'DKI/ITCJIBHOCTL pa6OTLI yrig MCEXKAY PpPCaKTHBAOUAIMU YCTAHABJIIMBACTCA B
KaXZIOM KOHKPETHOM CJIy4dac. I/ISBCCTHO, 4YTO O30HHUPOBAHUC BOJABI IICPECI COp6I_[I/IOHHBIMI/I
(bHHLTpaMH YBCIIMYUBACT UX Me)eraKTHBaHHOHHOﬁ nepuoa 10 HECKOJIbKUX JICT.

9.16. Haumbonee unenecooOpa3HbIM U 00ECNEUMBAIOLIMM HNPAKTUYECKU IOJTHOE
BOCCTAHOBJICHHE COpPOLIMOHHBIX CBOMCTB YIJIA SBISETCA METOJ TEPMUYECKOM
peaxkTHBaLIUY.

9.17. Peaktupanus YT MOKET OBITh OCYHICCTBJICHA HCTIOCPCACTBCHHO HaA IJIOMIAAKC
BOJOOYHCTHBIX COOPY)KCHI/Iﬁ HJIN YCTpauBAKOTCA PCTrUMOHAJIBHBIC (I/IJ'II/I O6J'IaCTHLIe) Y3JIbI
pCaKTUuBaAllUU YTIJIA.
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9.18. IIpu peakTUBaMU YIS JUIsS €70 TIEPErPy3KH U3 COPOIMOHHBIX (DUIBTPOB B MEYU
U 00paTHO TpeayCMaTPUBACTCS CHUCTEMa THIPOTPAHCIIOPTA; TOTEPH YIS MPH ITOM
coctaBisttoT 7o 10 - 20 %.

10. TIPABUJIA TEXHUKHA
BE3OITACHOCTH

10.1. Ilpu pabote ¢ 00OpyAOBaHUEM JJISI OYUCTKHA BOJIBI O30HOM U aKTHUBHBIM yTJIEM
HE00X0IUMO o0ecreunTh BEIIIOJTHEHHE T'OCT 12.37002-75 «IIporecchr
nmpou3BOACTBeHHbIE. OOmme TpeboBaHusi Oe3omacHocTH», «lIpaBuima  TEXHUKH
0€30MacHOCTH MpHU  HKCIUTyaTallil CHCTeM BOJOCHA0XEHHS U  BOJOOTBEIACHHS
HaceneHHbIX MecT» (M., Crpoituznar, 1979), «IlpaBmwia TexHukH 0€30MaCHOCTH TIPH
AKCIUTyaTaIllid BBICOKOBOJIBTHBIX JJIEKTpOycTaHOBOK» (M., Onepromsgar, 1982) wu
otrpacneBoro crangapra OCT 26-01-94-78 «Cucrema craHmapToB 0€30MaCHOCTH TPyAa.
O30HATOPHI U YCTAaHOBKHU 030HUpoBaHUs. OOmme TpeOoBaHUS 0€30MAaCHOCTHY, a TAKKe
I'OCT 121.004-91 «Iloxapnas 6e3onacHoCTh. OO1THE TPEOOBAHUS.

10.2. OcBeleHHOCTh OPTraHOB YIIPaBJICHUS U MPUOOPOB IIUTOB YIIPABICHUS JTOJDKHA
obITh cornacHo CHulI 11-4-79 nnst paspsina 3purensHbix padot B-200 Jlk.

10.3. TemmepaTypa pabodero TOMEIICHHS BO3AYXOMOATOTOBKH 10 +5 °C,
030HATOPHOM U JAEKYPHOTo onepartopa - He MeHee +15 °C.

10.4. Kareropus »7eKTpocHaOKEeHHUsI 030HATOPHOM ycTaHOBKH (1o [1YD) 3aBHCHT OT
KaTeTOpHH dJEKTPOCHAOKEHMsI CTAHIIMM BOJ03a00pa M MOXKET OBITh 2 KaTerOpuH
(3amMTKa OT JOBYX HE3aBHCHMBIX HCTOYHUKOB D3JICKTPOCHAOKEHUS) WIH 3 KaTeTOPHH
(3amuTKa OT OJTHOTO UCTOYHHKA AJICKTPOCHAOKEHUS).

10.5. IToTpeburenu, HaXOAAIIMECS B IIOMEIIEHUAX BO3yXOMOATOTOBKH M JIEKYPHOTO
oreparopa, paboTaroT noj HanpsbkeHuem a0 1000 B.

[ToTpebutenu B 030HaTOpHOM - cBBIIE 1000 B (M0 1Y D).

[Tomenienne BO3MYyXOMOJATOTOBKM - KaTeropuu «JI», 030HAaTOPHOH M JEKYPHOTO
onepatopa - kareropun «I» mo CHull 2.03.02-85, creneHb OrHECTOMKOCTH 2.
XapakTepucTuKa Cpenbl TOMEIICHUS JUisl  dJIeKTpoobopynoBanus (mo IIYD) -
HOpMaJbHasl.
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SJAK/IIOYEHUE

B «Meroauueckux peKOMEHAALMAX» H3JI0)KEHbl OCHOBHBIE IIOJOXKEHHUS IO
IIPUMEHEHHUIO CIIELUAIBHBIX METOJI0OB OYMCTKHU BOJIbI OT aHTPOIOTE€HHBIX 3arpsA3HEHUN U
MpEJCTaBICHbl 00O0OIEHHBIE JaHHBbIE MO A(PQPEKTUBHOCTH W PACUETHBIM MapamMeTpam
METOZIOB O30HUPOBAHHS U COPOLIMOHHOM OYMCTKH, - MOJYYCHHbIE HA OCHOBAHUU
MHOTOJIETHUX HCCJIEZIOBAaHUM J1a0OpaTOPUM TEXHOJIOTUHM M 00OpYNOBaHMUS OUUCTKH
npupoasbix Bog HUM KBOB.

BmMmecrte ¢ TeM Hapsay ¢ pelICHHBIMH M anpOOMPOBAaHHBIMU B NPOU3BOJCTBEHHBIX U
IKCIIEPUMEHTAIBHBIX YCIOBHAX 3afadyaMd HMMEETCs eIle W Ps MpoOJeM HaydyHOTO U
NPAaKTHYECKOTO XapakTepa, KOTOpPbIC CIENyeT pellaTh, YTO MO3BOJUT emie B OOJbIICH
CTENCHNU TOBBICUTh 3()(HEKTUBHOCT, NPUMEHEHHS O30Ha W HAJSKHOCTh pabOTHI
030HAaTOPHOTO 00OPYIOBaHUS.

HpI/I 9TOM HUMCIOTCA BOIIPOCHI TEXHUYCCKOI'O nopsaaka, CBA3aHHBIC C
KOHCTPYUPOBAHUEM O30HATOPHOT'O 060py;[013aH1/151, a UMCHHO:

opraHusanus B Poccuu MPOMBIINIJICHHOT'O BBIITYCKa HOBBIX BBICOKOIIPOU3BOJAUTCIIBHBIX
HCTOYHUKOB IIUTAHUS,

pa3paboTKa HOBBIX KOHCTPYKIMI Oe3MacIsiHbIX KOMIIPECCOPOB;
pa3paboTKa CrelUalbHbBIX BUIOB TYpPOOKOMIIPECCOPOB;
CO3/IaHHE HOBBIX CPEACTB BO3LyXOMOATrOTOBKH;

OCBOCHUC MMpONU3BOACTBA CTCKJIAHHBIX pr6 COOTBCTCTBYHOILICTO KadueCTBa
(HpeI_Ie3I/IOHHBIX HJIK U3 CIICHUaJIbHOI'O CTeKJ'Ia);

u3yuyeHHe M pa3pabOTKa HOBBIX METOJOB IIOJIy4€HUS O30Ha (B YacTHOCTH,
npemnoxenus HIIO «Kommoszut», HUW TemnoBeix mnpoueccoB M AKIHMOHEPHOTO
obmectBa «TVYJI3», 1. 3emeHorpaa) o co3laHUM OOOPYJOBaHUS Ha OCHOBE
UCTOJIb30BaHUSI HOBBIX (PM3NYECKUX SIBJICHUI, HAaXOASAIIErocs Ha CTaJuU HCIBITAaHUS
OTIBITHBIX 00Pa3IIoB.

OCHOBHBIMH TEXHOJOTHYSCKUMHU BOIIpOCaMu, TpC6YIOH_II/IMI/I HU3YUYCHUS U MPOBCPKHU,
SABJIIFOTCA CIICAYIOIIUC!:

BHEJPEHUE TEXHOJOTUU OMOJOTUYECKONH OYMCTKH MPUPOIHBIX BOJ C UCMOIB30BaHUEM
030HUpOBaHUs. 3apyOexkHbIi onbIT U uccienoBannss HM KBOB noka3siBaroT, 4To 030H
aKTUBU3HPYET KU3HEACATEIbHOCTh MUKPOOPTAaHU3MOB Ha (DUIBTPaX C aKTHUBHBIM YTIIEM,
B pe3ynbTare 4ero NoBbIaeTca 3()PEeKTUBHOCTH OYHCTKH BOJBI OT OpPTraHUYECKHX
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33.Fp5[3HeHPII>i )51 3HAYUTCIIBHO YBCIIMYUBACTCA IpOAOJIKUTCIIBHOCTD
MCKPCAKTUBALITMOHHOI'O IICPpUOJa pa6OTLI AKTUBHOI'O YTJIA;

npoBeieHue paboT MO ONpEAETICHHUI0 COBMECTHOIO NpPUMEHEHHs o30Ha ¢ Y-
o0JlydeHHeM, TaK Ha3bIBAEMOI'0 METO/Ia «KATATUTHYECKOTO OKHUCICHUS, SBIISIOLIETOCS
O6onee 3¢G¢eKTUBHBIM, YEeM pa3felbHOE HCHOJB30BAHME OITHX MPOLECCOB, C
ycTaHOBJICHHEM J(P(GEKTUBHOCTH M PACUETHO-KOHCTPYKTHBHBIX IapaMeTpoB. OTOT
METOJ, KaK H3BECTHO U3 3apyOeKHOW NPAKTUKU, IIO3BOJIIET YAANATh W3 BOJBI
TPYAHOOKHCIIsIeMble 3arpsi3HEHUs (Takue, KaK IMaHWUIbI) U BBICOKOMOJIEKYJISIpHBIC
OpPraHUYECKUE COETUHEHMS, B YACTHOCTH, OPraHUYECKHE KPACUTEIN;

OIIpEIICJICHUE YCJIOBUI 00pa3oBaHus MOOOYHBIX MPOAYKTOB XJOPHPOBAHUS U
O30HUPOBAHHS BOJbBI, pa3paboTKa Mep MO YMCHBIICHUIO UX KOHIECHTPAIMH B MHUThEBOM
BOJIC;

YCOBEPUICHCTBOBAHUE  CHUCTEMbl  CMEIIEHUS  O30HOBO3JIYIIHOW  CMECH  C
oOpabaTbiBaeMOil BOJOH M cCO3/aHME HOBBIX Oosiee A(PQPEKTUBHBIX amnmaparoB H
YCTAHOBOK;

co3laHue Ha 0Oa3e MalblX BOJOOYUCTHBIX YCTaHOBOK Tuma «Ctpys» u «Bmaray
npousBoauTensHOcThi0 0T 100 10 10000 M /CyT, BBIMYCKaeMbIX MPOMBIIIICHHOCTHIO
Poccun, G510KOB JOOYMCTKHM C MCHOJIB30BAHUEM O30HA M aKTHUBHOIO YIJIS Ui CIy4yaes
OUYUCTKHU BOJIbI CUJIbHO3ATrPSAZBHEHHBIX BOJOMCTOYHHUKOB.

VYka3zaHHBIC 3aJa4yd SBISIOTCA B KaKOM-TO MEpE OCHOBOIIOJIAratoOlmiiMnu MOMCHTAMU,
HMCIOIIMMHU BAKHOC 3HAUCHUC HaA IPOTCKAHHUC IIPOLCCCOB OYUCTKHU BOJAblI MCTOAAMU
O30HHUPOBAaHUA U COp6I_II/II/I U B KOHCYHOM HUTOTC IJId MOJYUCHUA Ka4yeCTBEHHOM NMUTHEBOI
BOJbI. I[J'I}I BBIIIOJIHCHUS 3THUX pa60T Tpe6y10Tc;1 6IOH)KCTHBIG ACCUI'HOBAHUA.

I/I, HAKOHCI, MOCKOJIbKY MHWPOKOro BHCAPCHUA O30H OO HACTOAIICTO BPECMCHH HE
noJjiyuuii, TO aKTyaHBHOﬁ SABIIACTCA OTpa6OTKa B NPOHU3BOACTBCHHBLIX YCIOBHUAX
AOHNOJHUTCIBHBIX TCXHOJIOTUYCCKUX CXCEM IPUMCHCHUA O30HA IIPpU OYUCTKE BOJbI B
PAa3JIMIHBIX PCTUOHAX HA CTAaHLUAX 000 MPOU3BOAUTCIILHOCTH. KpOMe TOTO, B Poccun
OTCYTCTBYCT OIIBIT IMNMPUMCHCHUA Ha KOMMYHAJIBHBIX BOJOIIPOBOAAX COp6LIPIOHHOﬁ
OYHCTKH BOJbI B COOPYIKCHUAX TpeTBeI\/'I CTYIICHH, a TAKKC OIbIT 3KCIUIyaTalluh Y3JI0B
PCaKTUBALIUN AKTUBHBIX YT. nei. Bece 3To Takoke Tpe6yeT IMMPOBCPKHU B PCAJIbHBIX YCIIOBHUAX
HCMMOCPCACTBCHHO Ha pacCMaTpuBacMOM 00BEKTE M SBIISICTCS OHOM M3 BaKHEHUIIIHX
3aaa4, KOTopad CTOUT IICPCa CICIHUAINCTaMU ((BO,Z[OKaHaJ'IOB», IMPOCKTHBIX W HAYYHO-
HCCICAOBATCIIbCKUX HHCTUTYTOB OTpACIIM BOAOIIPOBOJHO-KAaHAJIU3AIIUOHHOT'O XO035MCTBA.
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2. O30HHpOBaHNE BOJEI

2.1. Ha3znauenne o30Ha.

2.2. H[}I/IHQI/IHI/IaJIBHLIe TCXHOJIOTUYCCKUEC CXCMbI NPUMCHCHHNA O30HA U dKTUBHBIX
yrﬂeﬁ Ha BOJAOOYUCTHLIX CTAHIIHAX.

2.3. O60CcHOBaHNE TUIOPAZMEPHOIO Psi/Ia 030HATOPHOIO 000PYI0BAHUS.

24 KpaTKasd XapaKTCPUCTUKA BbIITYCKAEMOI'O O30HATOPHOT'O O60[ZYQOB3.HI/I$I.

3. CopOLMoHHAasE OYUCTKA BOJBI

3.1. Haznauenue copOLIMOHHON OYUCTKH.

3.2. KpaTkasg XxapakTepHUCTUKA aKTUBHBIX VIJIEH.

3.3. Bo3MOXHbIC TOyTH NPUMCHCHHS aAKTHUBHBIX VIJICH Ha BOJOOYMCTHBIX
CTaHIMAX.

3.4. PeakTuBanys aKkTUBHBIX VIJIEH.

4. Texuonornyeckas 3Gh(EKTUBHOCTL COBMECTHOIO IPUMEHEHHUS O30HA U
AKTUBHOI'O YIJIA

5. OpHEHTHPOBOYHBIC PACUYCTHO-KOHCTPYKTUBHBIC IMApaMeTpPhl BOIOOYMCTHBIX
COO[!Y)KCHPIEI C UCIOJIb30BAHUCM O30HA U YTJIA

6. TexHUKO-DKOHOMUYECKHE MOKA3aTean MPUMCHCHUA O30HA U AKTHUBHBLIX yrﬂeﬁ
Ha BOAOOYHUCTHBIX CTAHIIMAX

1. H[ZI/IMCHCHI/IC TCXHOJIOTMHU O30HHUPOBAHUA U CO[!6QPIOHHOI>1 OYMCTKHM BOJbI Ha
JOKAJIbHBIX YCTAHOBKAX

8. O011ME TOJIOKEHUS

9. IpaBuia TEXHUYECKOM KCILTyaTallMd 030HATOPHOTO 00OpYA0BaHMs U OJOKOB
COPOLIMOHHON OYUCTKHU

10. IIpaBuna TeXHUKU 6€30MACHOCTH

3akaroyeHne

CIHCOK JUTEPATYPhI
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