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BBEJIEHUE

HacTosime meToanyeckue pekoMeraaumu paspadoTambl C Henbio OKasaHus MetToamye-
CKOW romoulu no paspaboTke oTaenbHbIX Pa3fenioB NpoekTa HOPMAaTHUBOB 0BpasoBaHusa w
nuMuToB pasmeltenns otxoaos (NMHOMPO) gns TennoanexTpoCTaHumi, Terio3aNneKTpoyeH-
Tpanen, MPOMbLILLINEHHBLIX U OTONUTEAbHBLIX KOTENbLHLIX, BLINONHAEMOro B COOTBETCTBUW C
«MeToanuecKnMK pekoMeHAauMsiMu no 0oOpPMAEHUID NPoOeKTa HOPMATUBOB 0bpaszoBaHUs u
NMMMUTOB pa3smMeuieHns oTxonos» (Mocksa — CankT-lleTepbypr, 1999), a Taloke Npu Bbi-
nonHexnn pasaena OBOC B npoekTHLIx paboTax.

Mpyn paspaborke MeToanyecknx pekoMeHLZauMn ncxoannm U3 Heobxogumocty obobiue-
HUA MPAKTUYECKOrO ONbiTa paboTbl C 0TXOAaMKU, HAKONNEHHOTo nNpu 0bCnenoBarkun Tenno-
BbIX 3NEKTPOCTAHUMK ¥ KOTENbHBLIX, ¥ NPUMEHEHUA TUNOBbIX METOAMK pacdeTa OTAENbHbLIX
BMAOB OTX0A0B. IJTO nossonser obecneunTb Sonee 0ObLEKTUBHLIA U CTPOrMK NOAXOA4 K
ONPEeASNeHUIO YAENbHbIX HOPMATHBOB 00PA30BaHNS U DA3MELLIEHUs OTXOA0B, XapaKTEPHbIX
ANS 3HeproobecneunBalowmMx npeanpusTug.

MeToanyeckue pekoMeHAaumn cneayeTr cuYuTaTb BpeMeHHbLIMU, NpefnosaraeTcsa, 4To
NanbHeuee HakonnexHve umHbopMaumn U Noay4YeHne HOBbIX AaHHbIX byaeT cnocobcTso-
BaTh YTOUYHEHMIO M COBEpLUEHCTBOBAHUKD Cnocobos pacueTa 0bpas3oBaHMa U pasMelleHus
OTX0A0B.

[TpeaHasHayeHbl Ana paboTHMKOB OTAENOB (rpynrn) oxpaHb! NpMPoAbl TENNOBLIX 3NeK-
TDOCTAHLUMN U KOTENbHbLIX, @ TaKKe CNeuuanm3vpoBaHHbIX OpraHu3alny, 3aHMMAOLLUXCS
pa3paboTkonM HOPMATUBOB NpeAesIbHOro PasMeLleHUs OTXOA40B.

MoryT ObITb MCMOML30BAHLI HA CTAgUK NpoeKTUposaHus (NpyY oueHKe BO3AEUCTBUS OT-
XOZI0B Ha OKPYXaloulylo cpeay), Npy coctaBneHun Gopmbl CTAaTUCTHECKON OTYETHOCTU N©
2-TN - NPOMbILUNEHHbIE OTXOAb!, HOPM NNAHOBON OTHETHOCTY M Ap.



1. XAPAKTEPUCTHKA TEILIODJEKTPOUEHTPAJU (TIID)
KAK HCTOUHUKA OBPA30BAHUS OTXOAOB

Tennosou 3nexkrpoctanumen (TOC) HasbiBaeTCa 3HepronpeanpuaTve, npeaHasHaYeH-
Hoe AN NPeobpazoBaAHMN XUMUYECKOW SHEPrn OpraHUYeckoro TonaAnea (KaMesHoro yras,
MasyTa, NPUPOAHOro rasa, CnaHues U Ap.) B 3NEeKTPUUECKYIO IHepruio. Tennosbie 3AeKTpo-
CTaHLun B CBOIO OYepedb roApa3densioTcs Ha tennoanexkrpoueHtpanu (T2L) U Ha rocy-
[apCTBeHHbIE panoHHble 3nekTpuyeckne ctaduum ([P23C). T3U asnseTca 3HepreTUUecKmUM
npeanpuaTeM, nNpeaHasHaydeHHsIM 4109 BbIPpaboTKKU U OTNRYCKa NPOM3BOACTBEHHBIM Y KOM-
MYHasbHO-ObITOBBLIM NOTPEOUTENAM ABYX BUAOB SHEPIrMU: TEMOBON - B BUAE Fopsyen Boal
NN BOJAHOIO napa - ¥ anekTpudeckon. NPIC aABNSETCS 3HEpreTUYeCcKnM NpeanpusaTrEM,
NpeaHasHavYeHHbIM ANS OTNYCKa TONbKO OAHOMO BMAE 3HEPIMU - IneKTpuyeckoun. Iockonb-
Ky Ha TOL BuipabaThiBaeTCs gBa BuAa 3Heprum, a Ha MP3C - oanH, TEXHONOrMUYeCcKu Npo-
LecC U COOTBETCTBEHHO obopyaosaHue Ha 13U cnoxHee, yeM Ha ['PIC. [pombiunerHbie m
OTOMUTENLHBIE KOTENbLHbIE NpeflHa3HaueHbl AN TENIOCHAOKEHUA COOTBETCTBEHHO NPO-
MbILLIEHHBIX ¥ KOMMYHANbHO-OLITOBLIX NOTPebUTENen TENNOBOW 3HEPIUEN, NONYyYAEMON 3a
CYET OKMraHua B KoTnoarperatax opraHudeckoro vonnuea. [anee Gyanem paccMaTbuBaTth
T2U, nmelowlyio B CBOEM COCTaBe KOTENbHbIK UeX, KaK Hanbonee obLyio U CNOXHYHIO CTPYK-
TYpY B Ipynne 3HeprocHabXawwmx NpeanpuaThin: TENNOBbIX 3MEKTPOCTAHUMWA U KOTEelb-
HbiIX.

B coctas T3 BxoaaT cneayowue nogpasgeneHus, KoTopble Ha KOHKpeTHbIX TILl] Bbi-
AeneHbl B UeXKn, OTAeNeHN nAu y4acTku (B AaHHbLIX pEeKOMeHZaumax ycnosHO BCe Noapas-
NENeHUa pacCMaTpMBaIOTCA Ha YPOBHE Liexa): TOMIMBHO-TPAHCNOPTHbIN, KOTeNbHbIA, Typ-
OWMHHBIY, XUMUUYECKUWU, PEMOHTHO-CTPOUTEbHLIW, DPEMOHTHO-MEeXaHUYeCKUW, 3NEKTpoLeX,
LleX TeNNOBOWU aBTOMATUK K U3MEPEHUN.

1.1 TonanBHO-TPAHCNOPTHLIN LEeX

HasHaueHne uexa - NpMeM U XpaHeHue TONMWBA, NepenveB Xuakoro tonnusea B Haky,
obecneyeHne KOTeNtHOro Lexa TOMMBOM, 3a4yMCTKA MasyTHbIX 6akoB, 6akOB C AWU3ENbHbLIM
TONAWUBOM, COOP NPOSMBOB MA3YTa, TPAHCNOPTHLIC W XO3AUCTBEHHLIE PAbtoTLl. Ha HEeKOTOpbIX
T2L yex ocyutecrBnsieT cOop U ¢ady MeTannM4eckoro nNomMa, HakanmeaeMoro Ha TeppuUTo-
pyn,

ANg pasrpy3ky 1 CKIIaaupoBaHna TonNuea Ha HanaHce Lexa MOXeT YNCUTCA aBTO- U XKe-
NEe3HOAOPOXKHBLIA TPaHCNOPT. AN CMa3ku Aertaned TPaHCnopTa W 3anmBKUM MCNONL3YIOTCA
MOTOPHbIE Macna Mapok M-5, M-8, M-15, AC-8 u ap., a TaKke nHaycrpuancHole - ¥-20, U-30,
-40. Macna xpaHaTCs B CreunanbHOM NoMeLleHu B METaNIMYECKMX eMKOCTSX.

Ana XpaHenus MasyTa nNpefgHa3HaYeHbl cleynanbHbie pesepsyapbt U 6akn obbemMoM OT
100 = 500 m> go 1850 + 10000 M>. 3T eMKOCTM AO/DKHBI MOABEPraTbCS 3aYUCTKE C NEPUO-
anyHocTbio 1 pa3 B 5 - 10 net kaxaas.

Ha oTaenbHbix TIU B COCTaB uyexa BKNOYAIOT YCTAHOBKY OUYUCTKU NOBEPXHOCTHBLIX CTO-
KOB OT B3BelUEHHbIX BEWECTB u HedTenpoaYKTOB.

Obpa3oBaHue 0TX040B B Liexe 0byCnioBieHo BbINONHEHWEeM onepaunn, CBA3aHHbIX C 3a-
YUCTKOW Ma3yTHbIX 6AKOB, pelleTok (pUNbLTPOB OYUCTKMU MalyTa, NepeameomM MasyTa M Mac-
na B €MKOCTW, UCMNONb30BaAHWMEM Macen, pereHepaunen GunbTpoB OYMCTKM NPUPOAHOro
ra3a, OMMCTKOW MNOBEPXHOCTHLIX CTOYHbLIX BOA, a TakkKe 3KCnayaTauyuen TPaHCMOPTHBIX

CpeacTs.




1.2. KotenbHbin Hex

HasHadeHne uexa - nonydYeHne napa v ropsven soabl. Llex obopyaoBaH NapoBbiMU W
BOAOIPEUHbIMU KOTAaMu. Ncnonb3syemoe TONMAMBO: NMpUPOAMLIA a3, MasyT, yrons. [ns
KPYNHbIX FOPOAI08 OCHOBHLIM TOT/IMBOM, KaK MpPaBuiQ, ABASETCS NPUPOAHbLIN ras, peseps-
HbIM WKW @aBapuUKHLIM - MA3yT K YyroNb, B NOCNEAHNE roAbl B KayecTBe pe3epBHOrc Hepeako
MCnonb3yeTcs amsenbHoe Tonnmeo. CocTas TONIME M UX TENNOTBOPHAA CNOCOBGHOCTL ofpe-
AENATCA MapKow TOMAWBA; NPUHMMAIOTCA NO AaHHbIM NabopaTopHbIX aHann3oB, NACNOpPT-
HbIM WK CNPABOYHLIM AAHHbIM,

[lpy Hanaake, peMoHTe, TEXHUUECKOM OBCnYyXinBaHWK, 3KCriyaTaumm KOTENBLHOIo 1 BCMO-
MOTaTEeNbLHOr0 0b0PYyAOBaHNS UCNONL3YIOTCR Macna C Npucaakamu v 6e3 Hux: K-20, N-30, U-
40, TypbuHHbLIE Macna Mapok T, Tn v ap.; CMasku - IMTon, Convaon, TaBoT ¥ Ap.

[1py MCnonb3oBaHKUKU TBEpAbiX BUAOB TOMNMBA KOTNoarperatbl CHAabXaloTca nbineynas-
NMBalOLWMM 0DOpYAOBaHMEM: LUMKNOHAMY, 3neKTpodunsTpamu. SMEOEKTUBHOCTL YNaBIUBa-
HUSI YIONLHOW 30/1bl U PACXO/ Ta308, NOCTYNAtOWMUX HA OYUCTKY, NPUHUMAIOTCA NO AAHHLIM
MHBEHTApU3aUNKU UCTOYHUKOB 3arpsisHeHUa aTMocdepbl n cucrteMaTusaumyu ux B NpoekTe
HopMaTueos [1/]1B.

[na HakonneHus pesepsBa ropsiueit Bofbl YCTAHABAUBAIOTCA TEMNIOU30TMPOBAHHbLIC aK-
KyMYNSTOpHbe Baku o6bemom 100 - 500 M° u 2500 - 10000 M> kaxabil. B kauecTee aHTH-
KOPPO3NOHHOIO peareHTa AN maTepuana 6akoB MCNONL3YIOTCa repMeTuk Mapok Al - 4,
Al - 4l (TY 62-02-592-83). B psne ciydaes ans 60pubbl ¢ KOppo3nen NPUMeHsioT nepuo-
OVYECKYHO OKPACKy BHYTPEHHWUX NoBepxHocTen 6aKoB. baky NoaBepraloTca Nepuoanyecku
334UCTKE U 3aMeHe repMeTuKa.

Ana oUNCTKN OCHOBHOIO 0BOPYAOBAHUS OT HAKWMU 1 OTNOXKEHUN NPUMEHAIIOTCS XUMMK-
4Yeckne nNpombIiBKU. MepnoanyHOCTb NPOMBLIBOK 3aBUCUT OT COCTOAHMA 0DOpPYyAOBaHns w
06bIYHO COCTaBnaeT He Honee OAHOW NPOMbIBKY B roAd. [Ang npoMbIBOK NPUMEHSAIOT PacTBO-
Dbl HEOPraHM4YeCcKux KUCnoT (CONAHOM, CEepHOW, NNABMUKOBOW), OpraHndeckve COeANHEHUS
(apmnuuoBan, aAvkapoboHoBas, opTodTaneBas, IMMOHHAs KNCNOTbI, MOHOAMMOHUK LNTPAT W
Ap., KOMNAEKCOHbLI, MOKILME npenapaThi, @ Tarke UHIrnbuTopbl KOppo3nn - YPOTPONUH,
kanTakc, [1b-5). Ang 3awmtbl 060pyaoBaHns OT CTOSHOYHOM KOPPO3uW UCNONbL3YIOTCA Kak
«MOKpbIE€» MEeTOAbl KOHCEepBauuu (3arosiHeHuMe KOTna pacTBOpaMu rmMAapasvHa, CMECbIo
aMMUaKa U HUTPUTA HaATpUNA, MAcNoM U Ap.), Tak U Cyxue MeToabl (3anonHeHue KoTha raso-
0bpazibiM a30TOM U Ap.).

[Ina OYUCTKM HAPY)XHbIX NOBEPXHOCTEN KOTIOB U OCOBEHHO pereHepaTuBHbLIX BO3YXO-
noAorpPeBaTeN it UCMONL3YIOT Pa3ninuHble MeToAbl: OBMBIBKY TEXHWYECKOW BOAOW (pexe
LeNno4YHbIMKU pacTeopamm); 06yBKY OCTPbIM Y1 NEPErPeTHIM NapoM; UMNYILCHYKO 00AYBKY.

Ob6pa3oBaHue OTXOA0B B Lexe 0bycnoBneHo nNpMMeHeHueM Macen, repMeTUKoB, OUnUCT-
KOW BHYTDEHHMX W Hapy>XXHbIX NOBEPXHOCTEN OCHOBHOrO 06opyaosaHyist. OCHOBHBIMK OTXO-
AaMu aBNAOTCA: oTpaboTaHHble Macna, 3ona ToU, wnaM OT OUYMCTKM KOTAOB, WAAM HEW-
Tpanusaumy, oTXOAbi OT UCNONb30OBAHUA MepMeTnKa, oKanmHa npu YnucTKke OUNbTPOB fIpU-
POAHOr0 rasa, oTxo4b! TENMOU3ONALNMN.

1.3. TYp6nHHLIM UeX

Ha3zHaueHue yexa - BbIpaboTKa 3INEKTPO3HEPTMW, NonyyaeMon Npu paclumpeHun napa
BbICOKOTO AaBfieHust B NPOTOYHON 4acTu Maposon TypOuHbl, a Takke OTNYCK Tenna Ans
TENNOCHAGXKEHNA MPOMBLILLAEHHbIX ¥ KOMMYHaNbLHO-ObITOBLIX MOTPpeEbUTENEn. SNeKTpo3Hep-
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rusa BbipabaTbiBAETCs 3NEKTPOreHepaTopamu, NMpMBOANUMbBIMKA BO BpALLEHNE NapoBbiMy Typ-
GuHamu Tvna T, T, P, TIP v ap. Tennosasa 3Heprus oTNyckaeTca OoT oTbopoB 1 NPOTUBO-
nasnenus TypbuH. B TypOuHbl 3anusaercs TypbuHHoe Macno, obwbiyHo T, - 22.. TonHas
3aMeHa Macna B TypbuHax npom3soanTtcs 1 pas B 4 - 5 neTt, yactuyHasa 3aMeHa - 8 3aBUCH-
MOCTK OT COCTOSHMS Macna. [na npodunakrnyeckou peredepaymm Macnia HenocpeacTBeH-
HO Y TypboreHepaTopos yYCTaHaBNUBAOTCS NMOCTOAHHO ASUCTBYIOWME MaCNO0UNCTUTENbHbIE
MalUvHbl, NOAAEPXKUBAIOLWINE KaveCTBO Macna B TypboreHepaTepax Ha ypOBHE 3Kcnnyata-
LIMOHHBIX HODM.

BoccraHoBneHve oTpaboTaHHOro TypObuHHOroO Macna, yrpatusliero CBoW CTaHAapTHbIE
CBOUCTBA, OCYWECTBNSAETCA Ha pereHepaLOHHON YCTaHOBKe, B KOTOPOM 13 Macna sbilens-
I0TCH (B HECKONbKO CTYMNEHEN) BOAA ¥ MEXaHUYeCKne NpuMecH, YacTU4YHO - NPOAYKTbl Pas-
NOXXeHWa Macna.

(IpoTOoYHas 4acTb TYpOuUHbLI NoaBepraeTcst nepuoaudeckon ouuctke (1 pas 8 4 roga)
NHEBMATUYECKMM CNOCODBOM UMY NYTEM NPOMBbIBKU BOAOM.

s nony4veHnst OKaToro BO34yxa NCnonb3yoTca KOMNPeCccopbi.

Npy 3kcnnyaTayuu TypbuH B Macnobakax HakannuBaeTcsh OTCTOM Macna, KoTOpPLIK ne-
PUOANYECKN BbIMbIBAETCH BOAOK B NPUEMHYIO eMKOCTb Ma3yTHOIO X0359MCTBa.

Obpa3oBaHne 0TX040B B Lexe obycnoBneHo npuMeHesneM Macen v nNpoBeaeHueM 3a-
YMUCTOK MPOTOYHOM YacTW NapoBbix TYPEUMH U MachobakoB. OCHOBHBIMK OTXOAaMK ABNAIOT-
C: 0TpaboTaHHoe TypOUHHOE MAC/I0, KOMMNPECCOPHOE MAcno, 3MyNbCHMa OT MACNONOBYLUKM
KOMMPECCOPHON, OKanwuHa, WnaM peredepalun Macna, oTpaboTaHHble pereHepaluoHHbIe
MaTepuanst ((PUNLTPLI, CUNUKArenb, LeonuT), KOHAGHCAT, colepXauii HeddTENPOAYKTbI.

1.4. XMHUUECKMN L eX

HazHaueHne yexa - obecneyeHne KadecTBa TEXHUYECKOM BOAbl, MCXOAHOW BOAbI, 3abun-
paeMon u3 BOACTOKOB (BOAOEMOB), ANS NMOArOTOBKM PacTBOPOB U WCNONL30OBAHUSA WX B
CUCTEME OUMCTKM KOTNOB ¥ NMOBEPXHOCTEW Harpesa, Anst obecneveHmns OYUCTKUN CTOUHbIX
BOA OT B3BEWEHHbIX BELECTB U KayecTBa OYUCTKM CTOKOB Ha BbINyCKaxX B OTKPbiThie BO-
Hble QDBEeKTb!.

XMMHUYeCcKaa OYNCTKa BOAbl OCYLLECTBAAETCS B HECKOMLKO CTyreHen u BKoYaeT npea-
BAapUTENbHOE €€ OCBETNEHME B OCBETNUTENSX C NMPUMEHEHUEM KOoarynsaHTa U (OAOKYNSHTA,
MPONYCKaHwe 4Yepe3 MexaHuyeckue KaTUOHUTOBbIE U aHWOHUTOBble dUNbTPbl. Matepuan
3arpy3Kn MexaHudeckux GunbTPoB - KBapueBbiN NeCoK, aHTPauUMT, MOHUTOBbLIX (UNLTPOB -
cynsoyrone (CK-01, CK-2), katuoHutel KY-2 n KY-2-8 8 Na-chopMe, anHnount AB-17-8 #
AP.

Ha HekoTopbiX T3l B coctaBe uexa PyHKLMOHUPYIOT YCTAaHOBKa OYUCTKU NOBEPXHOCT-
HbIX CTOKOB OT HETENPOAYKTOB ¥ MEXAHNUYECKUX NPUMECEN 1 YCTARHOBKA OYNCTKU KOHAEH-
caTa BOAAHOro (OCTporo) napa, Ucnonb3yemoro AN noaorpesa MasyTa npy ero xpaHeHnu
B bakax (pe3epsyapax).

CocTaB TUNOBOW YCTAHOBKMU:

- pacnpeaenvTensHas Kamepa Ang npuema n pacnpesencHus CTouHbiX BOA;

- NpUeMHbIe HBaKu;

- HanopHble 6aKky AN HacbiLeHrs BOALI, NOAABAEMON Ha (DNOTATOPb!, BO3AYXOM;

- HanopHble GpNoTaTops!;

- NPOMEXYTOUHbIU Hak ans cbopa Boabl Nocne HeTENOBYLLIKK;

-~ MeXaHW4ecKue pUNbTPLbE ABYXKaMepHble ANa YAaNneHUs U3 oumnlieHHOW BOAbl HedTenpo-

AYKTOB 1 B3BELWEHHbIX BewecTs. B ¢unbTpe NpeaycMoTpeHa ABYXCNOWHaa 3arpy3ka,
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COCTOAWAR M3 KBapUueBoro necka v ApobneHHoro aurpauuta. loACTUnoYHLIM choem

CNYXKUT anTpauuT. BhicoTta punbrpylowent 3arpysku — oxono 1.0 m;

- YFONbHbie PUNBLTPL! ANA rNY60KON AOOUUCTKU CTOYHBIX BOA. ®unbTpsl (aacopbepst) 3a-
rPpy>KeHbl akTUBHBIM yrnem mapku bAY. lMoactunaouwmyt CNorW — aHTPAUMUT C BbICOTOW
cnos 15 cM. Perenepauma agcopbepos NpoBOAUTCA NYTEM B3PLIXNIEHUS FOPSYEt BOLOM,
0bpaboTkn OCTPLIM NAPOM U NPOMbIBKY FOPAYEN BOAOK;

- Bbak cbopa HedTeNnpoaYKTOB (C NOACrpeBoM);

- ByHkep cbopa ocagka. penHazHaueH Ans 06e3BOXMBAHMA 0CaAKa U OTBEAEHUS ero B
KOHTEeWHep € NOCIEAYIOWNM Pa3MeLLeHNeM;

- )ene306eTOHHbIK pe3epByap ANa coopa OYULLIEHHOK BOAbI;

- HacoCbi ANs NOAaYY BOAb! B YCTAHOBKY.
3a4UCTKa PoTaTopa, NpUeMHbIX OaKoB, YrofibHbIX #1 MEXaHUYeCKUX UNbLTPOB NPOBO-

nMTCS (He NPOBOAUTCS) B 32BUCMMOCTY OT YCNOBMU 3KCMIyaTallMn YCTaHOBKMA U KayecTsa
MCxXoaHoOW BoAbl. OCafiok u3 npueMHbix 6akos n notatopa cobupaercs B 6yHkepe cbopa
0CaZika, U3 KOTOPOro BbIBO3UTCA B 30/10WW1aMOOTBaN; Npu OTCYTCTBMU TaKOBOIO BbIBO3UTCH
B JIMUEH3UPOBAHHYIO OpraHu3aunio ann obesspexusanna. BecnnoiBaowme HedTenpoaykTh
cobuparotca B Oaxe cbopa HedTenpoayKTOB M HACOCOM NEepeKaynBatoTCa B MPUEMHYIO
eMKOCTbe MaszyTta TTH. OuuuwenHas Boga cbpacbiBaeTca B rOpoOACKYK CUCTEMY KaHanm3a-
LiAN.

[ yCTaHOBKM XapakTepHbl cieayloue oTxXoabl: 0Caaku OHUCTHBbIX coopyxeHun (OC),
BCNNbIBAOIME HEPTENPOAYKTbI HedTenosywlek, NPOMacieHHas BeTOoulb.

OCHOBHbIMK OTXOZAMU B LIexe ABNSIOTCS MOHUTHL, WnaM MApoKCMAOB LBETHbLIX MeTan-
nos ¥ oTpadboTaHHble Macna. OTxoaamMu MOHUTOB SBASIOTCH, B OCHOBHOM, aHMOHUTbLE. CO-
rnacHo [7, 23] cpok cnyxbbl aHnoHuTa, B 3aBUCUMOCTM OT Mapku, cocrasnget 3.5 - 5.5
ner. 1o ncreyeHnn 3Toro cpoka aHUOHUT NOSTHOCTLIO 3AMEHAETCS CBEXUM, 3 BhifPY>XKEeHHbIN
M3 MOHOOOMEHHOro annaparta martepuan CTaHoBUTCA oTx0oAcM. B nepumoa 3akcnnyartannu
MOHOOOMEHHbIX (MDUNLTPOB BCASACTBUE YACTUYHOIO U3HOCA U NOTEPb MOHUTOB (KaTUOHUTOB
N aHUOHWUTOB) MPU PEreHepaLnm NPoUsBOANTCH UX BOCNONHEHUE NYTEM MOACHIFIKK CBEXEro
MaTepnana. UoHnTbl, BbIHOCMMBIE N3 MOHHOOOMEHHLIX annapaToB NpU perexHepaun noTo-
KOM NPOAYBOYHOW BOAbi, OObIYHO YAQNAIOTCA B KaHanM3auuio, a Ha otaenbHsix T3 Ha-
MPasASOTCH HA YCTAHOBKY OUMCTKM MOBEPXHOCTHbIX CTOYHbLIX BOA, MAE€ OHW YyNaBnnsatoTCH
N PAcCCMaTpUBAIOTCA, COBMECTHO C APYTMMU B3BELIEHHLIMU BELECTBaMK, KaK OCaKkm CTOY-
HbiXx 80A. Llinam ruapoKcnaoB WBETHLbIX MEeTannos obpas3yeTcst NpU OCBETAEHUM BOAbI C
NPUMEHEeHWEeM KOarynsaHToB U (hNOKYNSHTOB; COOMPAETCa U3 OCBETIMTENEN NPU UX NEepUo-
ANYEeCKON 3a4nCTKe.

B cocrae xuMuyexa BxoauT xumuyeckas naboparopus. QakrTuyecku BCe 0TpaboTaHHble
peaxkTuebl (PacTBOPbI) CAUBAKOT B PAKOBUMHY, MO BO3MOXHOCTU HEUTPanu3yd (CMelvBas
KACHbIE 1 LenoYHbie pacTeopsl). OrpaboTaHHble pacTBOpUTENnU (TETPaxNopua yrnepoaa,
6eHzon, H-rekcan v ap.) cobupatoT B ByTbiNb N NEPUOANYECKN C/IMBAIOT B NMPUAMOK CHopa
HepTrecogepXawmx CTOKOB, NpU OUYUCTKE CTOKOB PacTBOPUTENN nNepexoisT B COCTaB
BCNNbIBaOWMX HedTenpoayKToB; NPU OTCYTCTBUM BO3MOXXHOCTM ANA OKUrasng otpabo-
TaHHbLIE PACcTBOPUTE/M CAAIOT ANa pereHepaunu B NULISH3WPOBAHHYIO OPraHu3auvio wnu
BbIBO3SIT B NUUEH3UPOBAHHYIO OpraHn3auuio ans obespperkusannd. OTpaboTaHHas Tapa
U3-NoA peakTMBOB MPOMbLIBAETCH, BbICYWUIMBAETCH M UCNONL3YETCH ANS HYXA habopaTtopun
(ANs npurotoBneHWa PacTBOPOB, XPaHEHNS MATepnanos, AWUUHLIX HYXA). B npouecce uc-
NONb3oBaHuA peakTueos (1 pas B 3 roga) odpasyloTcs oTpaboTaHHbIE MaTepuansl, coaep-
Xawme pTyTb, @ TaKKe PTYTHLIE TEPMOMETPbI.

9



Mpy Hanuuum Ha TOLl 060pOTHLIX CUCTEM MCNONL30OBAHUS BOAbLI, NPERYCMATPUBAIOLIMNX
nNpUMeHeHne rpaaupeH, BO3MOXXHO 0bpa3oBaHue OTXOAOB BCNEACTBME OYUCTKU NPCAYBOY-
HbIX BOA ¥ nepuoanyeckmx obpaboTok NoBepxHOCTen Harpesa TennoobMeHHnkoB (KOHAEH-
caTopoB) W rpaanpeH. Kpome TOro, oTxoabt obpasyiloTca fIpy nepuoanuHeckor 3a4ncTKe
6aKoB YCNOBHO -UUCTLIX BOA, NMPOMEXYTOUYHLIX pes3epsyapoB ans cbopa CTOKOB, COAEPXKa-
WX oTpaboTaHHblie MOHOODMEHHbLIE CMOMbI U PUNLTPYIOWME MaTtepuanbl MexaHnd4ecKom
OUMCTKU BOAbL.

K XMMnuyeckoMy uexy OTHOCUMTCA YCTaHOBKA HeuTpanu3auyun obMbiBOYHbLIX BOA HAPYX-
HbIX MOBEPXHOCTEW Harpesa. OOMbIBKA MOBEPXHOCTEW HArpeBa npoBOAUTCA neped 4u-
TENbHLIMK OCTaHOBaMKn KOTRoB MTTBM Ha cpeaHun n KannTanbHbIM peMonHTh. [N OBMbIBKM
npuMeHaEeTCs TexHnyeckan eoga. ObMbiBOUYHbIE BOAbLI NOCAAOTCA B NPUEMHbIY Dak 1 aanee
B 6aK — HeuTpanu3atop. B Kayecrse HEeUTpanusylolwero peareHra npeaycMaTpusaeTcs
KanbUMHUPOBAHHAR COAA WK U3BECTKOBOE MONOKO. [1pn NCNONb30BaHUKM MalyTa B KadecCT-
BE aBapuUUHOro TOMNMMBA U NEPEeBOAOM KOTNOB HA ra3000pa3Hoe TonnuMsBo OOMbIBKa NO-
BEPXHOCTEN Harpesa NPoOU3BOANUTCH pexe.

[nA yCTAaHOBKKW XapaKTepHbl CNeaytowmne OTX0Abl: WhaM OT OYUCTKY KOTNOB Ha ToOL.

Ha KaHanM3auMOHHLIX OYUCTHBLIX COOPYXeHUax Xxo3gdekanbHbiX (ObiITOBbIX) CTOKOB
(OBbIYHO OTHOCALMXCR K XUMLUEXY) NPOU3BOAMTCSH OYMUCTKE OT B3BELIEHHbIX BELLIECTB MUHE-
PDANbHOIO MPOUCXOXAEHUST B NECKOAOBKE W OPraHmMyeckoro fpPOUCXOXXAeHNS B OTCTOMHU-
Kax; nocneayirowas uosiorMyeckas o4ymcTka CTOKOB OCYLIEeCTBAseTCS B OKMOMWibTPax, a
ne3vHgekuvs CToKOB B KOHTAKTHOM pesepsyape. [JoounucTka CTOKOB NPOBOAUTCS B Necya-
HbiX hnnbLTpax.

Coctas KOC:

- MEeCcKONOBKa rOpWU3OHTaNbHaa ABYXMNONOYHANA. [1eCKoM0BKa paccyuTaHa Ha 3ajepxa-
HUe necka pasmepoM 0.25 MM, 4yTo cocrasnsieT 65% BCero KonmyecTsa necka B CTOYHbIX
BOAAX;

- ocgeTnuTeny. [peacTaenaioT XenesobeTOoHHBIM pe3epByap C KOHWUECKUM [HULLEM
ANS BbIBOAA BbINaAAIOWEro 0Cagka. Bbinaaaiowmm ocanok OTBOAUTCS B NeperHuBaTenb;

- BbICOKOHArpy>aembin 6Uonorndecknii GuneTp;

- HACOCHast YCTAaHOBKa PeyupKynaLmnn CTOKOR;

- BTOpUYHbIE OTCTOMHWKK, Bbinaswmm oCaN0OK OTBOAMTCA B WIOBLIA pe3epsByap C ne-
PUOAUYHOCTLIO 1 pa3 B CYTKM,

- €PUOBLIK CMEeCUTENb;

- KOHTaKTHbiM pesepsyap. Linnvuapnueckun xene3obeToHHbit pesepsayap. [py ae3vk-
heKumn CTOUHBLIX BOA X/IOPOM NPOMCXOAUT HaCTUYHASA KOArynauma MenKux B3BEeCeh N OCaXK-
[eHvie UX B KOHTAKTHOM pesepsyape. YaaneHve ocagxka ocyuecrsngercs no nnosou tpybe 1
Da3 B CYTKU;

- NecyaHole PUNbTPLI, 3arpy>XeHHbie KBapuesbiM NeckoM. {IpeaHasHaveHsl Ang ynas-
NIMBAHUA B3BELLUEHHbIX BEUECTB U Xenes3a;

- HACOCHaa YCTaHOBKA ANA 3a8rpy3ku v nepeMetinBaHns ocajka B neperHuBaTensx;

- fieperumeBarenu. flpeaHasHadeHbl ansa copaxuBaHua 0Caaka U3 OCBETNUTENns, BTO-
PUYHBLIX OTCTOMHWUKOB U KOHTAKTHOFO pe3epByapa. lpeacraBnseT xene3obeToHHbIN pesep-
Byap C KOHWYEeCKUM AHUWeEM. YaaneHve cOpOXKEeHHOro una Ha WNoBbIE MNOLWaAKK OCYLecT-
BASKETCH Noja rmapPOCTaTUUYECKUM AABNREHVEM MO UNOBOWU Tpybe;

- unosbie nnowaaku. lpeaHasHadenbl ans obe3BoXKuBaHUA OcaakoB. [lpeHaXkHoe
YCTPOUCTRO — cnion weberkn. Colpon 0CagoK € WIOBbLIX NNOWaAOK, MO Mepe ero obes-
BOXHWBaHWSA, BbIBO3UTCS MI0COCOM B WnaMoHaxkonutens (1 pas B keapTan);
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- HacCoCHas yCTaHOBKa COBCTBEHHbIX HYXA;

- XNOpaTopHas yCTaHOBKA CO CKAAAOM XNopa;

- HACOCHaA YCTAHOBKA fepeKayky CTOKOB HA BTOPUYHBLIE OTCTOUHWKMU;

- KOHTeunHepbi Ansg cbopa v TPaHKCNoOpTUPOBKW fecka.

[ina cbopa necka Ha KaxAoM OTAENEHUM TMECKONOBKU UMEeTCcs CBOU ByHKep: NMecoK C
B3BElIEHHbLIMY BeleCcTBaMn N3 ByHKepos YAANSeTC CaMOTEKOM B KOHTEMHEpPDL! N fianee Ha
nnoeblie naowaaxkn. Copoc necka — 1 pa3 B CYyTKK B AHEBHY!O cMeHy. [locne rneckonoBky
CTOUHaA BOAa NOCTYMaeT yepesl pacnpeaenvtensHyio Kamepy B ocsetTnutenn. OCanox no-
cne OCBETNUTENS C BRAXHOCTBID 94 — 97% HarpasBnsgeTcs 8 neperdmsarTesic n ganee Ha
N10BbIE NAOLWAAKW.

An BnaHOCTBIO 95 — 97 %, HaKONUBWIMKCA B OCBETNUTENSX, OTBOAUTCS B NEeperHvea-
Tenn. 3 BTOPUUHBIX OTCTOMHMKOB M KOHTAKTHOrO OCBETINTEAN WUN NO WAOBLIM Tpybam
cOpacbiBaeTCsl B WIOBbIA pe3epsyap, M3 KOTOPOro Hanpaensercs B neperkusatenu. Copo-
XEHHbIY W1 U3 NeperHnBaTenen coOpachbiBaeTca Ha unosble nnowaaky (BRaxkKHoCTb — 90%).
Boaa C MAOBbIX MAOWAA0K cobupaeTca B pe3epsyape ApeHaXXHbiX CTOKOB, OTKYAld NOjaeTCs
B MPUEMHYIO KaMepy nepes NecKonoBKOW.

Nna KOC xapakTepHst cneayioume oTxoasl: oTpaboTaHHbie Macna, npoMacneHHas se-
TOLWb, 0OCaA0K C NeckoNoBoK, i OC X036LITOBLIX CTOKOB.

Ha TeppuTtopun OUYUCTHLIX COOPYXEHWW oTAenbHbiX T2 MOryt 6biTb pacnoNOXeEHb:
DacceynH-HaKonMTeNnb TBepAoro ocagka v 0bMbiBOYHbLIX BoA PBI1 v BacceWH-HakonuTens
HEUTPANN30BaHHbLIX BOA KNCIAOTHOM NPOMbIBKM 0B0pYAOBAHUA.

HinamoHakonuTenb NpeAHa3HayeH:

- AN cbopa wnama v CTOYHbLIX BOA NOCNAe OUMCTKM 3aMasyyeHHbIX U 3aMacieHHbIX
CTOKOB U3 HedTenosyuiky, dnotaTtopos, nocne fMpPoMbIBOK MexaHW4eCKnxX U YrosibHbIX
dunbTpos 30C, Npy TekyLLnX ¥ KannutanbHbIX peMoHTax obopyaosaHusa 30C;

- ANnga npuiema una ¢ unossix nnowagok KOG,

- ANng cbopa Wwnama m CTOYHbIX BOA NPpU NPOBeAEHNN TeKYLUNX N KAaNUTalbHbIX pe-
MOHTOB obopyaoBaHua KOC (neperHuartenen, ocBeTmMTENEN, BTOPUHYHbBIX OTCTOUHU-
KOB, KOHTaKTHOMO pesepsyapa).

baccenH — HakonuTenb NpeaHasHaYeH:

- AnAa cbopa 3arpasHeHHbIX CTOUHbIX BoA, 0bpa3yiownxcs npn npombiake (0bMbiB-
KEe) OTNOXEHUN C KOHBEKTUBHbBIX NOBEPXHOCTEN HArpeBa BO34YyXONOAOTpPEBATENEN, KO-
HOMaW3EepOB U pereHepaTMBHbIX Bo3ayxonoaorpesatenen (PBI1);

- pns cbopa 3arpasHeHHbIX CTOYHbIX BOA, OOpa3yolMxca npy NpoBeaeHnr XnMu-
YeCKKX NMPOMBIBOK KOTAOB (Nocse ux HenTpanusauny B bakax — HeuTpanusatopax);

- ang coopa 3arpa3HeHHbIX CTOYHBbIX BOA, OOPa3YIOWMXCAa NOoCie KOHCepsaiuu
KOTNOB BLICOKOIO, HU3KOTo Aasnenna u oK.

1.5. dnexrpouex

HasHadyeHue uexa - obecnevexye 3neKTPOCHabKeHna OCHOBHbLIX U BCNOMOratesbHbIX
LLexXOB 1 pacnpeaeneHne 3NeKTPOIHEPrun MeXxxay noTpebutenamu.

OCHOBHOW CTDYKTYPHOU eAnHULIEN Liexa aBNfeTca TpaHchopMaTopHaa NoAcTaHuua. Ha
noacTaHuuax T3UW yctaHoBneHbl MacnsHble Tpancdopmatopbl Tuna TM, T3C, TAH, T4,
TATHF, 3POM, PAIMP u ap., a Takke MacnsHble sbikawoyateny mapok MKT1-10, ¥Y-110, C-35,
MKTM-35, BKILU-10, BM-10, K-5M, MI'-10 v ap.

[lns 3anuBku TpaHChHOPMATOPOB 1 BLIKMOYATENEW UCNONb3YIOT Cnefyouwue macna: T-
1500, K, T-750, TMI; macna 6e3 npucanok. MNpu ucnonb3oBanuu macesn ¢ nNpUcagkamu B
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KadecTBe nocneaHnx npuMeHaotTca npucagkun: BTU-1 (napaokcuaudenmnaMmmi) U MOHON
(2,6-auTpeTnunbin ByTun-4-metundeHon) v ap.

KanutaneHuid peMoOHT TpaHcdopmaTopos nposoautcs 1 pa3s B 8 - 10 net. B npouecce
paboThl Nepuognyecky, rno Mepe HeobxognMMoCTN, NPOU3BOAUTCS AONMBKA Macna B TPAHC-
¢opmaTopbl. [lonHana 3aMeHa macna B Bbikmodarenax nposoantcs 1 pas 8 5 - 6 net. Tipu
3aMeHe Macia OHO AC/MKHO NoABEpraTbCs pereHepauum.

B uexe nMeloTCa 3axkpbiTele akkymynsaTopbl mapok CH 720, CH 14, CH 504, CH 1008 «
Ap. 3aMeHa akkyMynaTopoB nposoaguntcs 1 pa3 B 8 - 15 ner.

Llex npuHMMaeT 1 BpeMEeHHO XpaHuT nocTynawwye U oTpaboTaHHbie NKMUHECUEHTHbIe
namnol (Tpybuatbie — Tvna f1b 1 Ang Hapy>XHoro ocsellenua — tuna APN).

Iina BOAOPOAHOIO OXNaX/eHns reHepaTopoB B HEKOTOPbLIX Lexax yCTaHaBNUBaloT 3NeK-
TpOnn3epsbl.

[Tepuoanyeckn uex NpoBoauT paboThl nMo nposepke musonsauun kabenei (Noa3eMHbIX K
Hapy>KHbIX), UX 3aMEHE N PEMOHTY.

O6pa3oBaHne OTX0A0B B Liexe 00YC/IOBAEHO NPUMEHEHMEeM TPaHC(MOpMaTOPHbLIX Macen,
AKKYMYAATOPOR {C 3NEKTPONUTaMn), NOMUHECLEHTHbLIX NaMn U nospexaeHneMm kabenem.
OcCHOBHbIMU OTXOAAMU SBNFIOTCA: OTpaboTaHKoe TpaHChopMaTopHoe Macho, OTpaboTaH-
Hble aKKYMYNATOPbl U 3NIEKTPONUTLI, 0bpe3kn kabensi, oTpaboTaHHbIE SIOMUHECUEHTHLIE
namnbl, 0OTpaboTaHHbLIE WENOYHbIe PACTBOPbLI U3 AEKTPOMN3epoB.

1.6. Llex 1eHTPann3oBaHHOro peMoHTa

Liex OCyLLecCTBNAeT PEMOHTHbIE paboThi, B OCHOBHOM B KOTE/ILHOM U TYPOUHHOM Liexax.
[Ip 2TOM UCNONL3YOTCA YEPHbIE Y LBETHble MEeTaNNbl, CBAPOYHLIE 3M1EeKTPOAbl, MAacna
cmasku. Ha OanaHce uLexa MOXEeT HaxoauTcst aBTOTPAHCNOPT: aBTONOrPy34MKY, aBToO-
(3nekTpo-) Kapbl. KpoMe peMOHTOB LieX MOXET nposoanTs paboThl NO O4NCTKE KOTNOB U
ra30X00B OT 3000-CaXKEBbIX OTMOXKEHUN.

B 4MCno OTXOA0B BXOAAT OCTATKW METannoB, Orapky aNeKTpoaos, 0TpaboTaHHbIe Mac-
Nna, 30/10-CAXEBbLIE OT/IOXEHUS, WWNHbI C TKAHEBbIM U METANNINYECKUM KOPLAOM.

1.7. PeMOHTHO-MEeXaHU4YEeCKnn Liex

HazHaueHue uexa - U3roToB/IEHUE 3aMacHbiX YacTer Anst OCHOBHOIO W BCMOMOraTenb-
MO0 060pYyACBaHUA.

Llex pacnonaraeT CTaHKamMu Ans UHCTPYMEHTaNbHOW 06paboTKM METaNN0B8: TOKaPHbLIMY,
(bpe3epHbimMK, CTPOraiibHbiMKM, AONOEXNHLIMK, 3aTOYHLIMK, CBepnUbHbiMKU. [ng oxna)ae-
HAS PEXYUIMX UHCTPYMEHTOB U 0bOpabaTblBaeMbIX MaTepuanos WCMOJib3YIOTCS CMa30uHO-
oxnaxgawowme xwugroctu (COX); ana A0NMBKM B CTaHKN UCNONbL3YIOTCH UHAYCTPUANbHLIE
Macna.

OTxoabl 06pasyioTCa B BUAE CTPYXKM U noMa MeTannos, otpaboTaHHbix COX, ocTaTtkos
abpa3mBHbIX KPYros u abpasveHOW Nk, YNOBNEHHON B NbINEOUNCTHOM 0OOPYAOBAaHNN.

1.8. PeMOHTHO-CTPOUTENbHbIN LeX

HasHaueHWe uexa — BbiNOIHEHWEe paboT No PEMOHTY NOMELLEHUW, MENKMN PEMOHT W
NOACOOHO-XO3SUCTBEHHbLIE PaboTsi.

OCHOBHbIE CbIpbeBblE MaTepuanbl: A0CKN (0Bpe3Hble 1 HeobpesHbie), LeMeHT, Necok,
NVHONEYM W Apyrve CTpouMaTepuansl, YepHbiil MeTann, Tpybbi, 6atapen, crekno. O6b4HO
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TAaKOW Uex pacnonaraeT CTaHKaMmu: percMycHbiMM, (yroBO4HbIMKM, dpe3epHbiMK, CBep-
NUNbHLIMYK, YHUBEPCANbHBIMU, KOMOUHUPOBAHHBLIMW.
Llex MOXEeT UMETL CBOW TPAHCMOPT.

[Na BbINOAHEHUS NaKOKPacoudHblX 1 APyrux paboT B Lex nocTynaloT. naky, 3Mann, be-
nuna, NNUrMeHTbl, Kiew.

OTxoabl B Uexe 06pa3yloTCs BCNeACcTBME: UCMOMb30BAHMS B CTaHKaX M TpaHcrnopTe ma-
cen, 0bpaboTkn ApeBeCHHbl, NPUMEHEHUSI NakOKPacOYHbIX MaTepuanos, 3aMeHbl CTekon w
NMHONEeYMa, PEMOHTA U 3aMEeHbl TennosblX barapeun, akcnayaraumn TpaHcnopTa u ap. Oc-
HOBHbIMU OTXOAaMU SBNSIOTCS: ONWIKN K CTPYXKKN, KYCKOBbIE OTXOA4b! ApeBeckHbl, 0Tpabo-
TaHHbIE Macna, >XeCcTaHblie OaHKNM M3-NOA KPaCKy, tUVviHbl C TKAHEBBLIM U MEeTannuueckum
KOpPAOM, 0bpe3ku nuHoneyma, 6oi cTekna, Mycop MpOMbILLNIEHHbLIN (CTPOUTENBHBIN), OTpa-
H60TaHHbIE AKKYMYNATOPL!, OTPAbOTaHHbIe 3NeKTPONUTLI, OM U CTPYXKA YepHbLIX MEeTannos,
NIOM YyTyHa.

1.9. Llex TennoBOY aBTOMaTUKV U3IMEPEHWN

HasHaueHune Lexa - OCYLWeCTB/IeHMe aBTOMAaTUHeCKOro KOHTPONa u perucrpaunm napa-
METPOB paboTbl OCHOBHOrO obopyaosaHua. OCHOBHbIMU NPUBOpaMN KOHTPONA ABASIOTCS
noTeHuuoMeTpsl. [nst 3anpasBky NOTEHLMOMETPOB WUCNONb3yeTcsa AuarpammHas bymara
(macca 1 m%-50 1),

OTxonaMu B uexe ABAKIOTCA ncuyepnasline Cpok kcnayaTayuun (7 - 8 ner) norteHyuo-
METPbLl WU Apyrue npubopbt (NMOM YepHbIX MEeTannos), AparcoueHHsie MeTannsl (Bxoaat B
cocTaB npubopoB), NCNONL30BAHHAS AMarpaMMHan byMara (CpoK xpaHewus - 3 roaa).

1.10. MeanyHKT

Ha3naueHue - OKazaHne onepaTusHON MeaULMHCKOW NOMOLLA.

Ana nogpasaeneHns XapakTepHsl cnepylowme oTxXodbl (0TXo4bl MeAnyHKTa): wnpulb
0[HOpa30Bbie Nocne Ae3nHdeKLnK, oTpaboTaHHbIM NEePEBSI30UHbLIN MaTepuan, PacoBKK U3-
NoA peakTHBOB.

1.11. CronoBan

HasHaueHne - obecneyeHneM nuTaHmueM paboTHukos TIL.
OCHOBHbBIM OTXO0M CTOROROW ABAAIOTCA NMULLIEBLIE OTXOAb!.
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2. XAPAKTEPHMCTHKA OTXOJ0B.
YCJIOBHUS UX CbOPA U PASMEIEHUA

Ycnoeug 06pazoBaHnga, coopa N pasMelieHnst OTXOA0B PEKOMEHAYETCS paccMaTpuBaTh B
npoexTe HopMmatueos TAPO no noapazgenennam (Uexam). OTxoasi, odwme ans HEeKOTOPbIX
LUexoB, MOryT ObiThb pacCMOTpeHbl B OTAenbHoM pasaene (Hanpumep, «Obdume oTxoabl» -
SIIOMUHECUEHTHbIE flaMribi, CBaPOYHLIE 3AEKTPOAbL!, /IOM YEPHLIX MEeTanos, ObITOBLIE OTXOAb
v ap. ).

KOAWYECTBO U YUCN0 OTXOA0B, UX COCTAB ONpenensioTcs BUAOM U KOAUYECTBOM OKU-
racMoro TOMNWBA, TEXHONOTUEN OKUranus, TEeXHONOrMen BOAONOATOTOBKM, YCIIOBUSMU
SKCIIyaTauuyM OCHOBHOTO M BCNOMOraTenibHOro 0bopyaAcBaHMa, HannumeMm BCNoMoraTenb-
HbIX onepaumi,

Hke NpUBOAUTCA XapaKTepUCTuKa OTASNbHBIX OTXOAO0B.

OrpaboTaHHbIe Macna, noAaeKaulue pereHepaummn

B cootsetrcreun ¢ TOCT 21046-75 «HedTenpoaykTel oTpaboTaHHbie», OTpaboTaHHbIe
MHAYCTpUanbHbie, KOMNPECCOpHbLle, TYpOuHHbIe, TPaHCPOPMATOpHbIE U MOTOPHLIE MAaCNa
noanexat peresdepauynn. OTpaboraHHble MHAYCTPMANABHLIE, a8 TarKe KOMMPeCcopHbie, TYp-
OuHHbIE U TPAHCHOPMATOPHbiE Macna AO/MHKHbLI pPereHepupoBatTh CaMin NOTpebUTenu Ha
COOTBETCTBYIOLMX pereHepalyuoOHHbIX YCTAHOBKAX.

Orxoas! TypouHHOrP Macid. ObpazyioTca nocne NCNnoab30BaHuAa Ans cMasku obopyao-
BaHKA U Npu cnuBax u3 Typbud (MHOrga komnpeccopos). Xumuueckmit coctaB (%) [1, 5,
26]: Macno - /9, npoayKrsl okucneHusi — 13, soda — 4, MexaHuyeckne npumecu — 2, npu-
cafka — 2. NnoTHoCTb Macna Ha 1.15 — 1.16 % Bonbue nnoTHOCTY ceexero Mmacna. Obtiue
nokasarenu: BS3KCeCTb — 28.2 - 28.4 mm?/c (npu 50° C); kmcnoTHoe uncno — 0.15 - 2.68 Mr
KOH/r; cmonkt —1.5 - 9.0 %; 30nbHoCTL — 0.004 - 0.005%.

QTpAbOTEHHOE IIEKTPOTEXHNYECKOE MAC/0, TPaHCPopMaTopHoe, ObpasyeTcs npu Te-
KYLIMX pEMOHTaxX TpaHcopmaToOpoB WM BbiKAOUATENEH, Npu AONUMBE Macia B 0bopyaosa-
HUe, NMpy onepauunax cnmsa. Xumnudeckun cocras (%) {1, 5]: Macno — 82, NpoAyKThHt pas3-
noxenuna (okucnerust) — 15, Boga — 2, MexaHnuyeckue npumecy — 1. Obupe nokasarenu:
BA3KOCTb A0 25.77 mMmé/c (npu 50 °C); kmcnotHoe uncno — 0.16 - 0.25 mr KOH/r; 30ns-
HOCTb ~ 0.005%.

O1paboTaHHOE KOMIPECCopHoe Mac/io. o XMMUUYeCKoMY COCTaBy v ceolcTeam 6M3KO K
MOTOPHBIM N MHAYCTPUaNbHbBIM Macnam (cMmecb 3Tux Macen). Xumudeckmn coctaB (%):
Macno — 80, nNpoaykTel okucnenmna — 11, Boaa Ao 7, MexaHndeckne npumecn — 2. Obuwme
nokasatenu: Ba3kocTb — 9.1 - 13.6 Mmm?/c (npn 100° C); kucnoTtHoe uncno — 0.19 - 0.23 mr
KOH/r: sonbHocTb ~ 0.078 - 0.208%.

OrpaborarHoe moTopHoe macao. OObpasyeTca nocie UCTeYEeHMS Cpoka CNyxbbl U
BCNEACTBME CHWXKEHMA NapaMeTpoB KavecTBa NPU UCNOMb30BaHUKA B TPaHCNopTe. XUMnye-
cxmn cocrae (%) [1, 5, 26]: macno — 78, npoayKTbl pasnoxernnsa ~— 8, soaa — 4, MexaHude-
cKue rpuMecu — 3, npucaagku — 1, roptoyee — 0o 6. Obuine nokasaTenu: BA3KoCTL ~ 36 - 94
mmZ/c (npy 50°C); kncnotHoe uucno - 0.14 - 1.19 mr KOH/r; cMonbt — 3.72 - 5.98; 30nb-
HOCTb — 0.28 - 0.60 %; Temnepatypa BChbiku — 165 - 186 °C.

OTpa60TaHHOE MHAYCTPHA/TEHOE M3c/10. T1o XMMUUYECKOMY COCTaBy B/iM3K0 K MOTOPHBIM
mMacnaMm. Obpa3syoTca Nocne UCnoNb30BaHWA B CUCTEMaxX CMa3Ku CTAHKOB, MaliUH N Mexa-
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Hu3MoB. Obuwme nokasaTenu : Ba3kocTs — 23.0 - 43.0 mm?%/c (npu 50 °C): kucnoTHoe uucno
- 0.07 - 0.37 mr KOH/r; 3onbHocTb - 0.019 - 1.288%.

OtpaboTaHHble Macna nnaoxo pacrTeopvMbl B Boae (He 6bonee 5 %), nNOXapoonacHb
(TeMnepaTypa BCMbILIKM B 3aBMCHMOCTY OT TMNa ¥ Mapku macna cocrasnset 135 - 214 °C),
B YCNIOBUAX XPAHEHUA XMMUYECKM HEaKTUBHGI.

[ina BPEMEHHOI0 paszMelienns Macen npeaycMaTpuBaloTCs Cnelanbible @MKOCTY C 3a-
KPbIBAKOWMMNCA KPbILWKaMK B NOMELLEHNUSIX LUEXO0B, MaCiSHOIO X03aUCTBa MNX Ha TEPPUTO-
PUK TONSIMBHO-TPAHCMIOPTHOO Lexa.

HedTelwnam npy 3a4UCTKe pe3epsyapos

ObpazyeTtcs npu nepuoaudeckunx (1 pa3 B 5 - 10 ner) 3a4ncTkax MasyTHbIX HakoB n pe-
3epeyapos. [ipeacTasnaeTr cobort Tskensie dpaxkuuu MasyTa 8 cmecu ¢ sopon. CocTas:
HedTL, — 68 - 80 %; Boaa — 32 - 20 %. oOXapoonaceH, HepacTBOPHM B BOAE; B OObIUHbIX
YCNOBUSIX XUMUYECKU HEaKTUBEH, NMIOTHOCTL 1.07 - 1.40 1/m°.

lNocne 3a4mnCTKN 0Ca0oK BbIBO3UTCA C TeppuTopun T3U; Ansg BpEeMEeHHOro pasMelleHus
(Ha Cny4yan aBapumn) cneayer nNpeaycMaTpuBaTh CrieUManbHyo MAOWAAKY, UCKIHYAIOWYIO
nonajaxne ocajka npy ero XpaHeHnu B NOYBY.

OcagKku OUNCTHLIX COOPYIKEHUN

Q6pasyloTcst NPU O4UCTKE CTOYHBLIX BOA (Nocne MalyToHACOCHbIX, C NAOWAaA0K nprneMa
MasyTa, Nocne CMbIBOB C NMOBEPXHOCTYU NMOJIOB B LiEeXax, rapake 1 T.M.), 3arpsA3HeHHbIX Hed-
Tenpoaykrtamu. CocraB obpa3yloLlerocs nNpy MexaHn4eckon OUYUCTKE CTOKOB OCafiKa 3aBU-
CUT OT CXEMbl OUYUCTKK, YCNOBMIA PaboTbi OYMUCTHOM YCTAHOBKH W NMPUMEHSEMOro obopyno-
BaHMA. 1pU COBMECTHOW OUYUCTKE HEMPTECOAEDKALLUNX CTOUHBIX BOJ ¥ NPOMBIBOYHbLIX BOZ OT
PEreHepaLin Mexanunueckux GunbTPoB OC3A0K nMeeT cneayolmn coctas (%) auTpauuy —
16.0, kBapuesbi necok — 8.9, akTusnposaHHbin yronb (JAK nnn KAL) — 5.8, HedTenpo-
AyKThl — 12.5, MexaHuueckue npuMmecun — 8.8, soga — 48,0.

Ocanok He noXkapoornaceH, YCTOWUMB K AeUCTBUIO LIIE/IOUEN, HepacTBOPUM B Boge. Bpe-
MEHHO Da3MeLaeTcs B CneymanbHOU eMKOCTU; Mo Mepe HakoNNEHNS BbIBOUTCH C TEPPUTO-
PUN.

3ona TAU or oxuraHusa Masyra

Ma3yTHaa 3o0na obpasyetcs npu nepunoaudeckux (1 pa3z B 4 rofa) CHATUAX 30N0-
CaXEBbIX OTNOXEHUA C HAPYXHbLIX MOBEPXHOCTEN Harpesa KoToarperatoB. OTxoa Xapak-
TepeH AN KOTNos, paboTaiowmx Ha masyTe. OCHOBHOWM 3arpA3HEHHOW NOBEPXHOCTLIO AB-
NAETCH NOBEPXHOCTb BO3AYXONOAOTpEBaTENEN.

[Py CHATUM OTIIOXKEHWI CYXUM CNocobom oTxoa uMeeT cneaytoumn cocras (%):

caxa — 36.9, 3ona ~ 63.1. Cocrae 3o0nbt {%): V,05 — 43.0; Ni,03 — 9.0; MnO, - 1.0;
PbO, - 0.5; Cr,05 — 0.5; ZnO - 0.5; Al,O; — 10.0; Fe;,0; — 7.0; MgO -~ 2.0; SiO, - 10.0.
Cocras caxwm (%): yrnepoa — 85, sogopoa — 12, a3o1 — 1, npoyue — 2.

MazyTHYIo 305y cnegyet cobupath B cneunanbHyio emkocts (V = 0.2 - 1.0 M>): nocne
3a4YNCTKM KOTNa 30718 BbIBO3UTCH C TEPPUTOPUN UM UCNONL3YETCSt Ha CODBCTBEHHbIE HYXXAb.

Wanam ot ouncrkn kotTnos Ha TIU

NPy CHATAKM OTNOXEHWUN NYTEM CMbIBA UX BOAOW MOCNEAHAS NOABEPraeTCa HEUTpann3a-
UMW B crneyvanbsHOM eMKOCTU v oTCrausaHuio. Llinam, obpasylowmucs npu 3TOM, UMEET
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cneaytolumn coctas (%) V,05 ~ 19.04; Ni,O; — 5.04; MnO, — 0.56; PbO, — 0.28; Cr,03 -
0.28; ZnO — 0.28; ALO; - 5.6; Mg(OH), — 1.4; Ca(OH); ~ 1.5; Fe,0; — 3.92; npoune -
0.50; BOaa — OCransHoe.

3ona KaMeHHoyronbHaa 1oL

[py OKUFraHUM yrnem Taikke MeeT MeCTO HaKOMIEeHNEe 3010-CAXKEeBbIX OTNOXEHWHK B fa-
30X0Aax ¥ anekrpopunsTpax. Anga yaaneuus 3056t NPUMEHSIOT MMAPaBNNYecKy U NHEBMa-
TUueckuin cnocodbul. NocnegHnyt npumenHseTca peaxo. CocTas v CBOMCTBA YrONbHOW 30/ibl
3aBUCAT OT NPOUCXOXAEHUA YTNS, @ TakKe 0CObeHHOCTEN ero okuranns. B 3aBUCMMOCTY OT
M3apKy Yris 1 ero MeCTOpOXAeHUs COCTaB 307bl MOXET ObiTh onpeaened 13 CrpaBoYHON
mutepatypel [21]. Hanpumep, npy oxuranum Kysneukoro yras (T34 — 2 AO “fleHaHepro™)
3ona nMeet cneayowmn coctas (%): SiO; - 61.1; AlL,Os; — 21.1; Fe,03; — 6.6; Ca0 ~ 4.3;
MgO — 2.2; npoune — 5.8.

YronibHasa 30/1a B Buae nynbnbl rvgpasanyecky TPaHCMOPTUPYETCS B 30/0LIaKOHAKO-
nuTent (3010LWNaKo0TBall).

LlLlnak KaMeHHOYIONbHbIK

ObpasyeTcs B pe3ynbTaTte TePMOXMMUYECKKX DEAKLUM HEOPraHn4eckon yacTn Tonamea.
Ynanserca M3 KOTnoarperaTos CreuyansHbiMi LNAKoYAaNSIoWnMMK yCTPOUCTBAMK, OX/TaXK-
0NaeTCs v ODbIYHO ruapasinyeckn TPaHCNOPTUPYeTCs B 3onowsakootsan. Coctas # CBOK-
CTBA L/1aKa, TAKKE KAk WU 30/ibl, 38BUCAT OT MECTODOXAEHUS U MapKu Yrisa, yCloBuu €ro
COKUIaHUS Y YCTaHaBNMBAETCA IKCNEPUMEHTANbHO MK M3 CNPaBoYHOW nuTepaTypbl [21].

[ipuMeyaHue. B COOTBETCTBUM C HOPMATUBHLIMKU AOKYMeHTaMu {37, 38] 30N01LNAKOOT-
sankt (3LUO) aAng npuema 301 » WNAKoB, 0OPA3VICILMXCS NPY OKUraHsuy TBEPAbIX TOMIMB,
pPaccUMThIBAIOTCA Ha HakoNeHue 0TX0A08 B TeueHue 5 net (B oTAenbHbiX ciydaax — 4o 10
net). OgHako ApU UCNOMBb30BaHUKN TBEPAOIO TONMMBA KakK PEe3e€pPBHON0, 3TOT CPOK MOXET
ObiTb yBENMMYEH. [na OOOCHOBEHUA NMpOAneHUs Cpokos 3kcrnayatauui 3UWO MoryT ObiTe
NCNROMb30BAHbI CNEAYOWIME AaHHbIe:

[oaoBO#M BLIXOA
3010LLNAKOBOIO <100 100 - 500 | 500 - 1000 1000 - 1500 >1500
maTepvana, 10° T
[Tnouiaab 3WO

(S), ‘10% M

10-80 | 20 -~200 60 - 300 100 - 400 200 - 500

Cpeansa Bbicota (H) 3UIO cocrasnset okono 20 M, MakcumanbHaa — 35 - 40 M. bonee
TOYHO BbICOTA NPUHUMAETCA B 3aBUCMMOCTK OT knacca 3HO: anga 1 - ro knacca — >50 M, 2 -
ro knacca — 50 - 25 M, 3 - roknacca — 25 - 15 M, 4 - ro knacca — < 15 M. fpogomkuTensHOCTb
(1) AONONHUTENBLHOIO NpUeMa 30N0WNaKoBbix Matepuanos (3LUM) MoxeT ObiTh paccuMTaHa

Nno popMyne:
T = (Yauo = Yaum) P (100-W)/ M,,,-100 (ron),

rae Yauo — 06veM 310, M? (Y,,5=S"H); Y., — 06beM 3LUM, HakonnenHoro 8 3O, M
Msw — Macca 3UWM, noctynarotiero 8 3O, 1., W — cpeaHas BRaXkHOCTb YNAOTHEHHOO
3WIM, %; p — NNOTHOCTb YNIOTHEHHOIO NpY XpaHeHuwn 3LUM, /M3,

3HaueHUA NNOTHOCTU B YIIIOTHEHHOM COCTOSIHUM Npu xpaHeHun 8 3WO (p, T/M) ¢ yue-
TOM BNAXHOCTH YNNOTHEeHHOro 3LUM, rnipuseaerbl 8 [21].
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[ paHynoMeTpu4ecKnit 1 xuMmuueckuit coctassl 3LLUM B 3LLUO onpeaensioTcs B 3aBUCMMOCTH
OoT Mapku Tonnuea, cnocoba TpancnoptTuposku 3LUIM, TMna 3LLO no AaHHbIM, NpuBeAeHHbIM B
[21].

[Tonun3sobyruneH (orxogbl Npy HCNONL30BaHNUN FrEpMETUKa )

[1oNMU300yTHNEH ABNAETCA OCHOBHLIM KOMMOHEHTOM OTXO4a NpU KUCNONb30BaHUKu rep-
METUKOB TuUna Al-4, Al'-4U. O6pasyetcs npu nepuogmnyeckon (1 pas B 3 — 4 roga) Yncrke
aKKYMYSITOPHbIX §aK0OB ¥ COCTOUT M3 aHTUKOPPO3UOHHON “nneHkn” (KOTOPYK CHUMMAIOT CO
cTteH Dakos nNpu YMUCTKe) U Ocazka, 0bpa3yloLlerocs BCneacTsue HaCTUYHOIO OKUCNEHUN
(PA3/ICXKEHUA) U OCKACHUA THKENLIX PPakuMi OCHOBHOIO BeLeCTBa repMeTuka — uHAYy-
crpuaneHoro Macna. Cocras otxoga (%): 6ytunkaydyk (OCHOBa — MOANKM300YTUNEH) —
60.0; ocafok — MacnsHbiM npoaykT — 30.0; MuHepanbHble koMnoHenTs — 10.0. TemnepaTty-
pa BCNbilLKK — He MeHee 184 °C, He noxapoonaceH. PacTBopseTcs B HEKOTOPbIX OpraHuye-
CKUX pacTBopuTensix. YCTONYMB K AEUCTBUIO Pa36aBNEeHHbIX KUCNOT U WenoYen.

flocne 2334nCTKM aKKyMynaToOpHbIX DaKoB BbIBO3UTCSH C TEPPUTOPUK; OQONYCKaeTCa Bpe-
MEHHOE pa3MeLLeHMe Ha cnelunansHO 060pyAOBaHHON OTKPLITOM naowaake (MCkmoUaowen
KOHTAKT MaTepuana C flo4BON) Unn B METANMUUECKON EMKOCTH.

[pyMeyanue: OTXOAb! NPYU UCNONBL30BaHK repMeTnka 8 Honee oduem suae MoryT Gbimb
KnaccuuumpoBaHbl kak «lLnam oT 3a4nCTKM o6opyaoBaHus».

fepMeTuKu 1 KOMNOUMAbDI

O6pazyloTcs nNpy 3ameHe repmeTuka B 6akax — akkymynartopax (1 pa3 8 4 - 6 net). Co-
craB (%): vHaycTpransHoe Macno — 60, kayuyk — 30, MiHepanbHbie coegmnHeHmnsa — 10.
[oXaponaceH. lNepenaetca Ha nepepaboTKy B MUUEH3MPOBAHHYIO OPraln3atmio.

Benabiarowme Hedbrenpoaykrbt HedTenopyiuex

Ob6pa3yloTcsa Npu OTCTauBanuu HedTecoaepawmx CTOYHbLIX BoA BO pnoTtaTtope. CocTae
(%): HedTenpoayXTbl — okono 70, Boga — okono 30. MoxapoonacHb, XuMuuecku n bruono-
ruuecky HeakTuaHbl. OTBOAATCA B NPUEMHYIQ eMKOCTb Ma3yTHOro xosaucraea T L.

OT1pa6boTaHHbIe PACTBOPUTENN

Obpa3zyroTcs rnocne ucnonb3oBaHUA NpU XMMUHECKOM aHanule. B cocTaB oTxofa BXoaAT
YeTbIPEXXNOPUCTHIM Yrnepoa, 6en3on, H-rekcad u Aap. CnueaeTcs B eMKOCTb 06bemMoM 10 1w
Gonee. Tepunognyeckn CNMBaeTCcs B NPUEMHYD eMKOCTb Masyta [Tl nnn BbIBO3UTCA B Nn-
LEeH3UPOBAHHYIO OPraHM3auUMIO C Uenbio pereHepaumn nnmn obesspexmusanua. HoxapoonaceH,
TOKCUYEH, B BoJe NPaKkTUYeCKn HEPACTBOPUM.

OTxonbl 06MypoBKM

O6pa3yoTcst B OCHOBHOM MpU NEpUOANUECKUX PEMOHTAX KOTNOB. BrnloualoT B Cebs o7-
XOAbl OrHEYNOPHbLIX MATEPUANOB U TENNOU30NALMNKN, KOTOPbLIE NOCNE pa3peneHus NpeacTas-
NAKT cobou camocTosTenbHble 0TXoARbi. COCTas 0TXoAa 3aBUCUT OT MApKU KoTna U Tuna
0bMypoBkU [11]. XapakTepuUCTUKN KOHCTPYKLMK 0BMYPOBOK fpuseaeHbl B Tabn. 2.1.
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. Tabnuuya 2.1.
XAPAKTEPUCTUKA KOHCTPYKUMNN OBMYPOBOK

ToNLMHa CNOsl, MM J
KOHCTPYKLNA . Tennownso- Tennounso- YRnoT- ,
0BMypPOBKU wa:nogr;;mnizmH NAUMOHHLIV | NALNOHHBLIYM |  HUTenbHas Obwwuska
P 6eToH CJion 06MypoBKa
HaTPYbHas 20-25 0-50 80-125 15-20 4
{(LUAMOTH. BETOH)
LU TOBAS | 40-80 0-126 125-150 15-20 4
obneryerHas 113 65-195 70-100 | - 4 |
HaTpybHasn ) . 150 {5 4
ra3ona0THaN |

[lpuMepHbie cocTasbl 06MypoBOK (%):

- HATPYbOHaa - kMpnud (Mnn 1WaMOTHbIM BeToH) — 13.4 - 16.7; 6etoH — 0 - 33.5; Tennousonsaum-
OHHbIM CNOWU — 53.6 - 83.7; ynnoTtHutenbHas obmyposka — 10.0 - 13.4; obuwmska — 2.7.

- WKUTOBAA — Kupnuy (MM wamoTHbin BeToH) — 15.5 - 31.1; 6eToH — 0 - 49.0; Tennouzons-
UMOHHbIM  cnon - 486 - 58.3; ynnotHutenoHas ofMyposka — 5.8 - 7.8;
obwinska — 1.5.

- obnervyeHHas —~ kMpnud (M WamMoTHbIN 6eToH) — 33.2; 6etoH — 19.1 - 57.3; Tennouso-
NSAUMOHHLIM cnoun — 20.6 - 29.4; obiumska — 1.2.

- HATpybHas ra3onsoTHas — Tennousonauus — 88.2; ynnoTHuTenbHas obmypoBka — 8.8;
obtuvBkKa — 3.0.

K oTxoaam 0BMypoBK1 MOFyT ObiTb OTHECEHbl OTXOAb!, 06pa3yotnecst NP CyxXon ouu-
CTKE NMOBEPXHOCTEN Harpeea U NpeacTaBnsioume cobon No XMMUYEeCcKOMy CoCTaBy B OCHOB-
HOM KapboHaT Kanbuns (95 - 98 %).

BpeMeHHO pa3MeliaroTca Ha OTKPBITOW NNoWagkKe.

LlinaM HenTpanm3aummn

Obpa3yeTca nocne ouucTku OCHOBHOTO obopyaosaHma Tl (B OCHOBHOM KOTNOB) OT
HAKUMen U OTAOXKEHNN MNYTEM MPOMBIBKM BOAOW ¥ BOAHBIMW PacTBOPaMW XMMUYECKWX pea-
reHToB. N9 NpOMbLIBOK MPUMEHSIOTCS PACTBOPbI HEOPraHWyecknx KUcnot (conaHown, cep-
HOW, NNaBUKOBOWN), OpraHnyeckue coefuHenuns (aannuHosas, avkapboHoBas, oprodTane-
Bas, NMMOHHAsA KNCI0Tbl, MOHOAMMOHMWLMTPAT, CMECH HU3KOMONEKYIAPHBIX OpraHN4eCcKunX
kucnot (HMK) u ap.), KOMMAeKCoHbl ¥ KOMNo3nuun Ha nx ocHoee (3ATA, TpunoH b, @To-
puabt), Mowwme npenapatol (Of-7, ON-10), a Takke UHIrMBUTOpLI KOppo3un (YPOTPONKH,
bopManeaerns, kantakc, Nb-5).

KOMMYECTBO 3arpAsHAIOWMX BELLECTB 8 CTOMHBLIX BOAaX fOCHe XMMUYECKUX NpOMbIBOK
3aBUCUT OT TEXHONOINYECKOU CXeMbl NPOMbIBKW, TUNA KOTNA, 403bl peareHTa. [Ana npuema
MPOMbBIBOYHbLIX CTOUHBLIX BOA NPEAYyCMaTpUBAOTCS eMKOCTK (BaccenHbl-oTCTONHNKK). [1pu-
MepHbIN COCTaB NpUMeceyn, NOCTynaloLwmx B EMKOCTU, NpuBeaeH 8 Tabn. 3.6.

LUnaM obpasyeTcs nocne HeUuTpanu3auum NpoMbiBOUHbIX cTokoB. CocTaB wnamMa MoXeT
ObiTb onpeaeneH 3KCNePUMEHTANbLHO MO AaHHbIM aHann3a 3arpA3HaIoWIMX BellecTB B NPO-
MbiBOUHbIX CTOKaX, pacxofa CToKa v 3PPeKTUBHOCTU OCAXAEHUS 3arpa3HIOWmMX BeuiecTs.
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C yyeToM naHHbiX Tabn. 3.6 Npu HenTpanusaumm KayCTuHeckon Unn KanbLMHUPOBaHHOM
coaom (C yyeToM npoBefeHUs NPOMBIBKA COMAHOU KUCNOTOW) LNaM UMeeT CneayioLmmn
NpUMEpHLIN COCTaB (B nepecueTe Ha cyxoe BewecTso, %): Fe(OH), + Fe(OH); - 77.5:
Cu(OH), - 11.2; Zn{OH), - 11.3. B nepecyeTte Ha pabouyue yC/noBUA LUNaM UMeEET Ceayto-
wun cocras (%): Fe(OH), + Fe(OH); - 0.77 - 4.65; Cu(OH), - 0.11 - 0.67; Zn(OH), - 0.11 -
0.68; H,0O - 94.0 - 99.0.

[1Ipn NpoBeaeHnn NPOMbIBKY aAUNMUHOBO-KUCIOTHBIM UNW TUAPA3UHO-KUCIOTHBIM CNOCo-
H6amMy OCHOBHbLIM KOMMOHEHTOM LUMaMa SABASKOTCH TMAPOKCUADI XKenesa.

Npyn HeWTpanu3aumy NPOMBIBOYHBLIX CTOKOB (CEPHOKUCNOTHAR NPOMbLIBKA) M3BECTbIO B
COCTaBe Wnama NPUCYTCTBYIOT, KPOMe MMAPOKCUAOB METannos, CynbdaT 1 KapboHaT Kanbk-
LS,

tiinam He noxapoonaceH, NPaKTUYecK HepaCTBOPYM B BOAE; BO3MOXHO PACTBOpEHue
LL1aMa NPU CYUIECTBEHHOM M3MEHEHWN BENUYKHL! DH,

BpeMeHHoe pa3MeleHne BO3MOXKHO B @MKOCTAX U OTKPLITLIM CAOCO60M,

[na BpeMeHHOro pa3MellieHnsa 0TXo4a NpegyCcMaTpUBaeTCcs OTAenbHas eMKOCTb C 3a-
KPbIBAIOWENCA KPLILLKOX M3 KUCIOTOYNOPHOro Matepuana. Ha HekoTopbix T3 npomMbiBou-
Hbl€ BOALI NOCTYNAIOT B KaHanusauuw (npm ycnosuu cobniogeduns Hopmatueos 114C).

OTxoab! KAaTMOHUTOBOW CMOJLI

Obpasyerca npy NONHOW 33aMeHe aHWOHWTOB, NPOBOAMMOU, B 3aBUCUMOCTU OT MapKu
aHuoHuTa, 1 pa3 B 3.5 - 5.5 ropa [7, 23]. Xumunueckmir coctas (%): ctupon - 87.0; ansu-
HUNBen3on - 3.0; dyHKuMoHansHbie rpynnel - 10.0. B Boae HabyxaeT, He pacTBOPSACH B
HEW, He noXXapoonaceH. YCTOWUUB K AEUCTBUIO KMCAOT K wenouen. Otxoa uenecoobpasHo
BbIBO3UTb Cpa3y nocne 0bpazoBaHus, BO3MOXHO BPEMEHHOEe pa3MeleHne OTKPbITbIM Cho-
cobom Ha TeppuTopun TIL.

[pumedanune. CornacHo [23] nonHaa 3aMeHa aHUOHUTOB K KaTUOHUTOB NPOM3BOAUTCS
TONBKO MNPU CHMXEHUN COPOLMOHHON aKTHMBHOCTK, B APYFvMX C/y4asx NOTEpu MOHUTA KOM-
NEHCUPYIOTCA NyTeM NOACHINKW.

FPYHT, coaep)xalwimn HedpTenpoayKTbh)

O6pa3yetcs BcneacTsue NpPonvBOB MasyTa NPU NEpPekauke ero B pe3epsyapbl v 3acbin-
Ke ero neckoMm. Coctas (%): necok — 35 - 45; rpyHT — 35 - 45; MazyT — Ao 30. BnaxkHOCTb —
15 - 90 %. B ycnoBusax 06pa3oBaHNA XMMUYECKW HEeaKTuBeH, noxxapoonaceH. O6bluHO
pasMewlaeTca B oTAenbHbIX eMKocTax (boukax). BbiBO3UTCA COBMECTHO C HeTeunamom
NPU 3a4UCTKE pe3epByapos.

ApeBecHbie onunikKu, 3arpa3HeHHbie HedTenpoAYKTaMy

Obpa3yeTcsa BCnheACTBME 3aCbinNKu NPONMBOB MAcen Ha NACLaaKax pasMeleHus TpaHCc-
nopta u apyrux mectax. Cocras (%): onunku — 80, Macno — 20. BnaxHocTe otxona — 15 -
90 %. MoxapoonaceH, HEPaCTBOPUM B BOAE, XMMUYECKU HEAKTUBEH.

LUinaMm ruipokcMios UBETHLIX METANLN0B

Obpa3yercs Ha CTaguu NpeaBapuUTeNibHON OUUCTKU BOAbI B OCBETIUTENAX BCIEACTBUE
A00aBOK Koarynauta v (PNOKYNSAHTA, HAKanIMBAeTCs B OCBETNUTENAX, KOTOPbie Nepuoan-
“ecku (2 pasa B rosl) NnOABEpratnTCa YNCTKE.
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CocCTaB ocagka MOXeT ObiTh ONpeAeneH IKCNePUMEHTANbHO, a TaKoKe PacyeTHbLIM Ny TeMm
C YYETOM PaACXOAOB TNMHO3EMA WU KOArynsaHTa, KOHUEHTpauuu B3BelleHHbIX BewecTs #
MOHOB Kanblus y MarHus B NPUpoaHou Boae, 3peKTUBHOCTY OUNCTKYA BOAI.

[TfpuMepHbIM cocTaB ocapka (npokaneHHoro) [22] (%): Si0, — 8 - 28; Al,O; — 15 - 25;
Fe,0s5 - 0.2 - 1.8; Ca0 - 0.2 - 0.5; MgO - 0.2 - 0.6. BnaxHoctb ocaaka — 96 - 99.5 %.

JIOM YEepHbIX METaNnNos

Obpa3syeTcs Npy peMOHTe KOThoarperaTos, Typboarperatos, BCNOMOraTenbHoro obopy-
[OBaHUA, aBTO- W XENEe3HOLOPOXHOro TPAaHCNOpTa, 3aMene ra3oxofos, Tpybonposoaos u
CaHTEXHUYECKOrO 0DOpYA0BaHNA,; BCALACTBNE UCTCUEHUA IKCNAYATAaUUOHHOIO CPOKa CYX-
Okt npubopos (7 - 9 neT).

Tunuunein cocras (%): xene3o — 95 - 98; oxkcuabl enesa — 2 - 1; yriepoa — 4o 3.

Ana BpeMeHHOro pasMeleHun Ha Tepputopuu TIU npegycMaTpuBaroTCa OTKpbITbie
nnowagku. 1o Mepe HakonneHns oM BblBO3UTCA C TePPUTOPUM.

CTPY)XKa YepHbIX METANNIOB
Obpa3zyeTcst NpU MHCTpYMEHTanbHOU 0bpaboTtke MeTannos. Mo XUMUYECKOMY COCTaBY

npeacrasngaeT coboum Xeneso co cnefamm Macen. He noxapoonacHa, XMMWYECKU MHepTHa.
[na BpeMeHHOro pasMelleHuMs OTXOAa NPeAyCMaTpUBAaIOTCS KOoHTelHepbl. BbiBo3uTcs
COBMECTHO C J/IOMOM UYepPHbIX METANNOB.

JNTOM UBeTHbIX METAaNnNOB.
Obpa3zyeTcs Npyu MHCTPYMEHTanbHOW 06paboTke MeTannos, pemoHTe npudopos KUMuA,

ABTOTPAHCNOPTA; COAEPKNUTCS B NOBPEXAEHHOM Kabene.

XUMUUECKUA COCTaB NoMa 1 CTpYXKK (%): natyub - 70; 6poHsza - 30; (Meab - 69.3;
LIMHK - 28.8; amomMuHmn - 1.9).

Cocras oTpaboTaHHOro kKabena B cBUMHUOBOW obonouke (%): ceuHey - 58.8; xwuna -
anOMUHNK (MM Medb) - 36.3; BymaykHas npoMacneHHas usonauua - 4.9. bonee getanb-
Hbik cocTas (%): Pb - 58.30; Sb - 0.47; Te - 0.03; Cu - 0.047; Al (unn Cu) - 36.30; bymara
- 3.43; Macno - 1.20; kaHndons - 0.26. Cocras kabens ABPI™ (%): anoMunuu - 40, nnacr-
Macca (I1BX) - 60. Cocras kabens ACBY (%): cauHel - 58.30, amomunuir (Menb) - 36.35,
bymara - 3.43, macno - 1.20, npoune - 0.76. Cocras kabens AKBI (%): meab - 40, pesnHa
(PTWU-2, PL-1) + nnenka (T12T®) - 60. Cocras kabenss AAWDB (%): menb - 40, nnacrTMacca
(NBX) - 60. OcHOBHble KOMMNOHEHTLI Kabens - uBeTHble MeTannbi. Mepuoandeckn pasaesibl-
BACTCA C LENbI0 U3BNCUYEHUS MEan M antOMUHUA C NOCAeAYIOWMM UCNONb30BaHueM NS
ANEeKTPUYeCcKux paboT unu BbIBO3a. M30N4aUns BbIBO3UTCS OObIYHO COBMECTHO C NPOMbIt-
NTeHHbIM MyCOPOM.

OTX04 He noxapoonaceH, HepacTBOPMM B BOJE;, B YCNOBUSX XPaHEHUS XUMUYECKU
HeakTuBeH. Pa3MelliaeTcs B OTAENLHOM KOHTelHepe, aluke. [10 Mepe HakonneHus BbiBO-
3UTCS C TeppUTOpUN.

Orapkm csapoUYHbIiX 3NEeKTPoA4 OB

OTxon npeacrasnaer cobon OCTaTKWU 3/eKTPOAOB NOCNe UCMONbL30BaHMA MX Npu CBa-
po4HbIX paboTax B NPOUECCE PEMOHTa OCHOBHOIGC i1 BCMOMOraTesibHoro obopynosaHus.
Cocras (%): xene3o - 96.0 - 97.0; obmaska (tuna Ti(COs);) — 2.0 - 3.0; npoune — 1.0.

20



PazMeljaloTcs 06bIYHO COBMECTHO CO CTPYXXKOW YepHbiX MeTannos. [To mMepe Hakonne-
HUA BLIBO3ATCS COBMECTHO C IOMOM YEpHbBIX METannos.

OTpaboTaHHbIe AKKYMYNSTOPLI

O6pa3yioTCs nocne UCTedeHns cpoka rogHocTu (2-3 roga).

TunmyHb coctas (%): ceuHey — 90 - 98; nnacTMaccht — 2 - 10.

He noxapoonacHe!, B BOAe HEPaCTBOPUMbE, YCTONYUBLI K ACUCTBUIO BO3ayxa (Npy Xpa-
HEHWWM Ha BO3AyXE NOKPbIBAKOTCS MAaTOBOW NNEHKOW OKCWAA CBMHUA), PEarnpyloT C a30THOM
KUCNOTOU Mobon KOHUEHTPpaumK ¢ 0bpaszosanueM conn Pb(NO3),; € WenouHbiMu pacTBopa-
MU NPY ODLIYHONW TeMnepaType He pearupyor.

BpeMeHHO pa3sMellaloTcs Ha Tepputopuy ToU B auukax, KoHTenHepax, 3emne; 0bbi4Ho
B rapaxe uan Bo3/ie Hero.

OTpaboTaHHbie NEeKTPOINTbl AKKYMYNATOPHLIX 6aTapen

O6pa3yioTCA NPy CNMBE 13 akKKYMYnsaTopoB (MDY UX 3aMEeHE UMW YXYALLIEHUM CBONCTB).
Coctas (%): cepHas kumcnota — 26.0 - 33.3; soaa — 63.7 - 71.0; npoune — 3.0.

He noxapoonacHol. Pearmpyot Co weno4amu ¢ obpasoBaHneM MeHee TOKCUUHbBIX COo-
new

BpeMeHHo pa3sMeujaloTca (He bonee CyTok) B akKKyMyNATOpax wau cneyuanbHbiX eMKo-
cTsiX (HeUTpanm3aropax).

LLiHbLI C TKAHEBbLIM KOPAOM

Obpa3yrTca nocne UCTe4YeHns CpokKa ro[HOCTU.
CocraB (%): cuHTeTHYECKNWN Kay4dyK — 96; CTanb — 3; TKaHeBas ocHosa — 1.
He NoXapoonacHbi, YCTOM4MBbLI K AENCTBUIO BOAbI, BO34YyXa 1 aTMOC(PEPHbLIM OCaAKaM.

[ns BpeMeHHOro pa3MeLlLeHus NpeaycMaTpmMBaloTCa OTKPbIThie nnowanku (C HaBeCoM).
No mepe HakonNneHus BbIBO3ATCS.

tingbl ¢ MeTaNNINUYECKUM KOPAOM

Cocras (%): cuHTEeTUYECKMI KayuyKk — 96; cTanb — 4.
He no)xapoonacHb!, YCTOWYMBLI K AEMCTBUIO BOAbI, BO3yXa ¥ aTMOCGEpHLIM OCaAKaM.

BpeMeHHO pa3MellatoTCa Ha OTKPLITLIX naowaakax (C HaBecoM) unu 8 rapaxe. o mepe
HaKOMNEeHns BbIBO3ATCS.

OxanuHa

Obpasyerca npy NPOXOXKAEHUN NPUPOAHOTO rasa uvepes MexaHuyeckue QUnbLTPbI; NpU
pereHepaumn uNAbLTPOB OKanuHa cobupaerca. OxkanuHa 0OpasyeTca TaKkkKe MNpu YUCTKe
NPOTOYHOM YACTU TypPOUH.

Cocras (%): xene3o — 90 - 95; okcuabl xenesa — 5 - 10; Fe — 50 - 55; Fe,03 ~ 5 - 10,
SI0, - 45,

BpeMeHHO pa3smelaeTca Ha Tepputopvn, NO Mepe HaKonNeHusa BbiBO3UTCA. OTX0R He
NoXapoonaceH. XuMuueckn nHepTeH.
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MNuinb abpasuBHO-MeETaNINUECKaR

O6pa3yeTcs NpyU 3aTOYKE UHCTPYMEHTOB U feTaney Ha 3aTOuHbIX cTaHkaX. bink ynae-
MBAETCS B UMKNOHE (MK B HE TUNOBOM ra3ooumMcTHOM 0BopyaosaHun) n cobupaertcs a
Oyrkepe umiknoHa. 10 Mepe HakornneHns BbIBO3UTCA € TEPPUTOPUMN.

Cocras (%): anoxkcnp kpemng — 80 - 90; xenezo — 10 - 20.
He noXapoonacHa, HepacTBOpUMa B BOAE, YCTONUNBA K ACUCTBUIO KNCNOT.

Jlom abpa3nBHbIX N3AENUN

Obpasyetca B pesynbTaTe UCNoNb3oBaHus abpazuBHLIX KPYroB ANA 3aTOUKW WMHCTDY-
MEeHTa 1 AeTanent B Buae nx octatkoB. OCHOBHOI KOMMOHEHT — Anokcua kpemHus (85 - 90
%}, BCMOMoraTeNbHbiK — CBSI3YIOUlEe.

He noXapoonaceH, HepacTBOPUM B BOAE, YCTOUUUB K AeUCTBUIO KUCNOT.

Ocaakn OUYUCTHbLIX COOPYXEHNN MOMKM aBTOTpaHCNOpTa

ObpasyloTcs Mpy 3a4ncTKe OTCTOMHUKE CTOMHbIX BOA MOWKM aBtotpaHcnoprta. Cocras
ocaaka [5] (%): mexaHunveckue npumecu — 56.7, HedTenpoaykTht — 9.3, Boaa — 34. MNoxa-
POOMNAceH, XMMUYECK HeakTUBEeH. HakanimBaeTcs B OTCTOMHUKE, NO MEepe HAKOonnesus
BbIBO3NTCA Ha 0be3spexxuBaHue.

Orxoabl TENAOU3IONALLINN

MpeacTasnstoT CobON OCTaTKM MOCNE CHATHS, MOBTOPHOrO VICMONL30BAHWS U 3aMeHbl
Ternnousonsaumn. MNpuMepHbin cocTae otxoga (%): matol (Hanpumep, TUB) — 19.8; MuHe-

pancHas BaTta — 80.2. He noxapoonacHbl, HepacTeopuMb! B Boae. 1o Mepe Hakonneuwus
BbIBO3ATCS C TEPPUTOPUM.

Mycop NPOMbILLAIEHHDbIW

Obpas3yeTca nocne peMoHTa noMewleHnn 1 06opyACBaHus, NPOBEAESHUSt WTYKATYPHbIX K
0bnmMUoBOYHbIX paboT. B coctas oTxopaa MOFYT BXOANTb, HanpuMep, OCTAaTKU LEMEHTa —
10 %, necok — 30 %, 6on kepamuyeckon nautku — 5 %, wirykatypka — 55 %. (o mepe
HAKOMMNEHUA BbIBO3UTCA C TEPPUTOPUMN.

[apoHmT

NpeacrasnseT cobon obpe3kn HOBbLIX NAPOHUTOBBLIX NPOKNAA0K M CTapbie NMPOKNaaxy,
nogiexauwme 3ameHe. Pasmeilaetrcs v BbiBO3WTCA COBMECTHO C TMPOMbLIWNEHHBIM MYCOPOM
Ny ObITOBLIMU OTXOAaMM,

bo¥ cTexna
BXOAUT B COCTaB BLITOBbLIX OTXOAOB. BbIBO3UTCA COBMECTHO C ObITOBLIMU OTXONAMM.

O6pe3xkn nunoneyma
ObpazyioTcs npy peMoHdTe Nonos. Boisosarca va MINBO (MTO).

Pybepona
Ob6pa3yeTcs Npy peMoHTe kposnu. Beisoautca Ha MNTO.
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OT1paboTaHHbIEe HAKNAAKN TOPMO3HbIX KONOAOK

O6pa3yloTcs B pe3ynbTaTe U3HOCA U 3aMeHbi. (10 XMMUYECKoMY COCTaBy NMpeacTaBnaoT
cobon rpadmT. OTHOCATCH K KTACCYy ManoonacHbix 0TxoA08B. Buieo3aTca Ha MIMBO (IMTO).

[Ipoune cTponTesibHbl€ OTXOAb!

O6pasyroTcs Npu 3aMeHe MOTONOYHbIX NEPEKPLITUA B KOTENLHOM OTAENEHUN U PEMOHTEe
3fanni. TpeacraenaT cobou ueMeHTHbIM 6eToH. He NOXapoonacHsl, HepacTBOPWMb! B
goae. BbiBo3nTca Ha T1T0.

OrpaboranHbie 1enoyHbie pacTBopbl

[TpeacTaBnaoT cobon OTPaboTaHHLIM 3NEKTPONUT SNEKTPONU3EpPOB NPOM3BOACTBA BO-
aopopa. VCAone3yoTcs AN HEeUTPAnu3alum KUCROTHBLIX 3NEKTPONUTOB MM KUCAbIX CTO-
koB. Cocras (%): KOH -~ 30.0; seoaa — 70.0. He noxapoonacHbo!.

3ona ApeBecHas

Obpa3yetcs npu OKUraHuuM ApeBeCHbIX OTX0A0B, MaKynaTypbl, OpraHocodepXXaliimx
OCaAKOB, NPOMACNEHHON BETOWM U aAp. Xvmuyecknit coctae (%): xapboHaTbl U OKCUAD!
HATPUS, Kanbuus, Mardus, weneza — 90, npoune — 10. He noxapoonacHa, HepacTteopuma 8
BOJEe, PacTBOpPUMa B CONSIHOM KUCNOTE. [10 Mepe HakomnieH!s BbIBO3UTCA UM UCMONbIYET-
Ca ANns NMOACLINKN TeppuTOpUun.

XecraHbie 6aHKU U3-nNo KPacKn

O6pa3yTcs npu BuiNoHEeHM MansapHbix pabtot. CocTta otxona (%): xectb — 94 - 99,
Kpacka — 5 - 1. He fioxapoonacHbl, XMMUYeCKK HeakKTUBHbI.

BeTollb NnpoMacieHHas

Obpasyerca B nNpotlecce MCNONL30BAHMA TPANbS ANS NPOTAPKU MEXaHuM3MOB, AeTanewn,
CTaHKOB U MatiivH.

Cocras (%): Tpanbe — 73; Macno — 12; shara — 15.

[loxkapoonacHa, HepaCTBOPUMA B BOAE, XMMUYECKM HeaKTUBHa.

[na BpeMeHHOro pasMelieHuMa npeaycMaTpuBaeTca cneymanbHan eMKocTb. 1o Mepe
HaKONNEHUSI OKMIraeTCa UK BbiBO3UTCA Ha 0be3BpeknBaHue.

llinaM oT 3auncTkn o6opyanoBaHns

Obpa3yeTcst BCneacrane ocaxaenus B Hakax yCnoBHO-YKCTbIX BOA, NpUeMHbIX Hakax U
ApyroM 0bopynoBaHuMK WNaMa, PUALTPOBANbHLIX U APYTMX MaTepuanos, BbIHOCMMBLIX W3
MEXaHWUYeckux unLTpoB nan Apyroro obopyaosarus. CocTas oTxoaa MOXET ObiTb Onpe-
AENeH PacYeTHbIM NYTEM C yUYeTOM TEXHONMOrMYeCcKux OCOBeHHOCTEN nocTynneHus B Oaxku
NOTOKOB W 06pa3oBaHMa B HUX B3BEWeEHHbIX Bewecrs. OTX0o4 He NoXapoonaceH,
HepacTBOopuM B Boae. BpeMeHHO pa3sMetilaetcs B 6akax (1 — 5 net). MoxeT 6biThb UCNOSbL-
30BaH ANS NOACHLINKKA TEPPUTOPKHMU.
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OTpaboTaHHbIe MaTepuanbl

[peacTaBnsioT OCTaTKU XMMUUECKUX PeakTUBOB B CTEKNAHHOW Tape. lNepuoanyecku (He
mMeHee 1 pasa B 3 rofia) CA3TCA Ha NUUEH3NPOBaHHOe NpeanpudatTue no nepepaborke. Xpa-
HATCA B nabopaTopui. LiIeHTpanM3oBaHHOE MECTO XpaHeHns He NpeayCcMOTPEHO.

PTyTh MeTannnyeckas

O6bpazyerca npu Nepuoanyeckux cnveax prytv u3 ANMaHOMETPOB B CNEUMNANbHYIO eM-
KOCTb, B KOTOPYNO 3aTeM AonusaioT BoAy. (AaeTcsa Ha AUUEH3UPpOBaHHCE NpeanpuaTue no
nepepaborke. LIeHTpanu30BaHHOE MECTO XPAaHEeHUs He NpeayCcMoTpeEHO.

PTYTHbIE TEpMOMETPbLI

O6pazyoTca BCneACTBMe MNoABJCHNA Ae@EeKTOB B CTeKe. XpaHATCS B KAPTOHHLIX QyTns-
pax B Nabopatopun. CAAOTCA Ha NULEH3NPOBAHHOE NPEANPUSTHE NO NepepaboTKe PTYTbCOo-
AepXalnx MaTepanos.

OrpaboTaHHbie MOMUHECUEHTHDbIE NAaMMNb]

Obpa3yloTca BCneacrame ncdepnaxms pecypca spemenn paboThb.

Cocras namn tuna J1b (%): ctekno — 92; HOXKU — 4.1: LyokoneBas MacTuka — 1.3; retu-
Hakec — 0.3; nmoMuuodop — 0.3; metannst — 2.0 (3 Hux Al — 84.6 %, Cu — 8.7 %, Ni — 3.4
%, Pt —0.3 %, W—-0.6 %, Hg - 2.4 %).

Pa3MelialoTcs B KOHTENHEPE, B YNakoBKe, B NOMelLeHun LexoB (OBbIYHO B 3NeKTpoLe-
xe). BblBO3aTCa C TeppuUTopiui.

Makynatypa

Obpa3yeTca Nocsie CNOAL30BaHUAa PYNOHHOW AnarpaMMHou bymary.

Coctas (%): bymara — 90 - 95; HanonuuTenb U NUIrMEeHTb! (NOANBUHUNGYTUPANL WK
ap.) — ano 5.0; npouve — 5.0,

[NoXxapoonacHa, HepacTBopvMa B BoAe (HabyxaeT), XMMUUYECKMU HeaKTUBHA.

MeCTo BpeEMEHHOTG pasMelieHns — apxins. 1o mepe Hakonnexns 1cnonb3yeTcs Ha cob-
CTBEHHbIE HY)XXAbl NI BLIBO3UTCA.

bbITOBbLIE OTXOAb)

Obpa3zyioTcs B HENPOU3BOACTBEHHOW cepe AeaTenbHOCTUM nepcodana T3U, a Takke
npy YoopKke noMetLeHn LUexos u TeppuTopun.

Cocras otxofoB (%): 6ymara v gpesecuHa — 60.0; Tpsanbe — 7.0; nuiLesble OTXOAbI —
10.0; crexnobout — 6.0; meTannsi — 5.0; nnactmacceet — 12.0.

OTxXo4bl HAKANNUBAIOTCA B KOHTENHEPAX, MO MEepe HaKoMneHus BbiBO3ATCA C TEppUTO-
PUK.

B coctas oTxogos T3l BKIOYAIOTCH TaKe ¥ Apyrve oTxoAbl, obpasylolunecs B He3Ha-
YUTENbHBIX KONNYecTBax U OObIYHO BPEMEHHO pa3MelllaeMbie U BbiBO3UMbIe COBMECTHO C
ADYTMMK OTXOAAaMu: OTXOAbI NMMULEBbie, 0DpasyloTca Npy Hanuuum nuiuebdbnoka; oTxoAbl
MeanyHKTa, 6on cTexna, obpesku nuHoneyma, orxoaet thaHepol u ACMN (ABMN), ueonut No-
cne aacopbunn BOAbI M3 MAcen, KOHAEHCAT, 3arPA3HEHHbIN HePTenpoAyKTaMK, npomac-
neHHble PynbTPLI, OTpaboTaHHbie HAKNAAKM TOPMO3HBIX KONOAOK W AP.
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3. PACUHET HOPMATHUBOB OBPA3OBAHUS OTXOJAO0B

Orxonbt TYPO6UHHOIro Macna

Obllas HopMa pacxofa TypOUHHOrO Macna B PacHETHOM rogy cnaraeTcs M3 pacxoaa
Macna Ha Aonue B 0OOPyAOBaHMEe Npu ero 3KCrnayaraumu n 3amedy oTpaboTaHHOIro Macna
Npy KanuTanbHOM peMOoHTE, a Ang TypboarperaTtoB — AONONHUTENBHO Ha 6e3B03BpaTHbIe
NOTEPU Macna Npu ux PpeMoHTe.

Ffonosas HopMa pacxofa macna Ha aonus (/1) ana panHHou T3 onpegensieTca no dop-

Myne:
,I[::Zz:dl-nl (1)

rae | — ynucno suaos OBOpPYyAOBaHMSA; P — YMCNO TUNOB AAHHOrO BUAa 0O0pYyAOBaAHMS
(TypbuHbl, HaCoChl, AbIMOCOCHI U T.4.); d, — HOpMA pacxofa Macna Ha gonvs B 060pyaoBa-
Hue 1 -ro Tna (TypburHa, Hacoc, gbiMococ W T.4.). NpyHuMaeTcs no AadHbM Tabn. 1-3
[27]; n, — KonuyecTeo 060pyAOBaHUS AGHHOMO TUNA, WT.

Pacxon Macna Ha 3aMeHny Z (t/roa) onpeaensetca no dopmyne:

Z= 2.2 v°n'm,, (2)

rae v, ~ Konmuecrso Macna (1/rof), 3anuBaeMoro B eAnHuUy obopyioBaHua t - ro TMNA,
npuHMMaeTcst no tabn. 1-3 [27]; n— konuuecTso obopyaoBaHUs 1 - FO TUNA, B KOTOPOM
NPOU3BOAUTCS 3aMeHa Macna, WT.; M, — YACAO 3aMeH Macna ans obopyaosaHUa CO CPOKOM
cnyx6el 0.5 rona, npnHUMaceTCa PaBHbIM 2.

Pacxon Macna Ha BO3MeLllieHWe foTepb Npy kanutaNbHoM peMOoHTe TypbuH (K) Bbiync-
naerca no dopMmyne:

K= Kin G, (3)

rAe p — YMCNO TUNOB TypbuH, BLIBOAWMBLIX B pPEeMOHT, ef.; Ki — Hopma pacxoaa macna
NP KANUTANBLHOM peMOoHTe TypbuHbl 1 -ro TMNa. lNpuHumaeTca no tabn.l [27], T/roa; n, —
KONUYecCTBO TYPOWH 1 - fO TUNAa, NOANeXalWnMx KanuTanbHOMY PeMOHTY B pacHETHOM rogy,
WT.; C — MEeXXPEMOHTHbIN Nepuos TYPOuH. TIpUHAT paBHbIM 4 roaam.

Obiumn pacxon Maca B rofl paccumToiBaeTcs no popmyne:

Mi=40+2Z+K (4)

KonuyectBo Macna (Q), cnvBaeMoro n3 BCEro napka pPeMoHTUpyemoro obopyaoBaHus,
Bblunucnaetca no dopMmyne:

Q=) ). Sunt, (5)

raoe S1 — Hopma cbopa oTpaboTaHHoro Macna (Uunm cnueaeMero BO BpeMs PeMOHTa, ecC-
S Macrio He noanexuT 3ameHe) B o6opyaoBaHMK 1 - 1O TUNA. puHnuMaeTca no Tabn. 1-3
[27], T/rop; n, — konM4eCcTBO 0BOPYAOBAHKS | - TO TUNA, BbIBOAUMOTO B PEMOHT, WT.; T, —
CPOK cny»x6b1 Macha 8 0bopyAoBaHuK 1+ - ro Tmna. MpuHnmaertcs no n. 1.4 [27}, roa.

KonnyecTBo noBTOpHO Mcnons3ayeMoro TypbuHHoro Macna (M,) onpefensercsa no ¢op-
Myne:

25



My = Q-(Q1-Qz-Qs), (6)

rae Q; — KonnM4yeCTBO Macna, HeNnpuroagHoro A4NS pereHepauny U nognexalero Mcnonb-
30BaHWIO B Ka4eCTBE KOTENbHO-NEYHOro TOMInUBa, caave Ha Hedrebasy unn Ha TEXHONOMu-
yeckue HyA4bi. Onpepensetca no dopmyne (4) Ana napka o6opyanoBaHus, B KOTOPOM
MacNo CUNAbHO OKUCNEHO, T/roa; Q, — NOTepn Npu O4YWUCTKe Machna, cnToro u3 obopynoea-
Husa. OnpeaensoTca no gopmyne (7), T/roa; Qs — NOTEPU Npu pereHepaunMi Macna, CMTo-
ro u3 obopyaosanua. Onpegenstorca no dopMyne (7), T/rog.

[loTepu Macna Npy ero O4NCTKe UK peresepan BLIYNCAsaiTea No (popMynamMm:

Q, = Q'B;'K,0.01, Q3 = Q'B3K;-0.01, (7)

rae B,, Bs — nonga cAnToro macna, noaneXaulero ovucTke vnv pereHepatmm. Onpeae-
AAETCA Ha OCHOBaHUN JaHHbIX COKPAILEHHONO XMMUYeCckoro aHannsa macna; K,, K; — note-
DU Macna Npu ero O4UCTKE Uny pereHepaunmn, COOTBETCTBEHHO COCTaBNaoT 5 u 15%.
NonHas noTpebHOCTL B ceexxeMm TypOMHHOM Macne onpeaenseTcs no popmyne:

M3 =M - M, (8)

rae M; v M, — COOTBETCTBEHHO 06iaa NOTPebHOCTb B TYPOUHHOM Macne v KONUYeCTBO
NOBTOPHO NCNONL3YEMOIro TypbuHHOro Macna. Onpegensietcs no gopmynam (4) u (6).

Ana T3U pons NOBTOPHO UCMONb3YEMOro Macna, CimToro npy KanutanbHbiX PeMOHTaXx
obopynoBanns, 3aBUCUT OT COoCTaBa 0bOPYAOBAHUS U COCTOSIHUSI MaCNa B HEM,

YcpeaHeHHble pe3ynsTaTthl pacdeTa no sbilienpueeaeHHbiM opMynam npmueegeHbl B Tabn.

3.
) Tabnuua 3
YaentHaa Macca cbopa,
Tun oé?pyaoB?Hwﬂ 1 (afrog)/T macna B cucreme
Typbunbl Tvna K, T, I1, 11T, P, T1P 0.18
[TMTaTenbHbie NEKTPO- U TyPOboHAacoCk Tvna 1, 113, 0.14
. CBM3, OBIIT
CeTesble HacoCbl
C3-800-100
(3-1250-70
(3-1250-140 1.7
(3-2500-60
(3-2500=80
C3-2500-100
Ceresble Hacockl C3-5000-70 1.6
Cetesnbie Hacock! 18 CA-13 51
r (3-5000-160 B B ' ~
LInpkynsaumoHHbie Hacocsl tvna OfB, Of, 1PB, B, AMNB | 2.8 |
KoHpeHCcaTHbie HAaCOChl ¥ HACOChl TEXHUYECKOW BOAbI
| Tmna KC, UH, KCB, HA, K, KM, 3B, HAB, A, HAC, H,
KCM, Kci, KcB, 1.7
- LHC 1.8 ]
HedTauble HacoCbl Tuna H 1.5 ;
HedTaubie Hacockl Tna HK, 8H/-6x1, 10H-6x1 L 1.6 ]
| Hedranbie Hacocel Tuna HA, 8H-9x3, 8HA-10x5, 8HA-
Ox2 1.75
BeHTUNATOP BMOH“BLS, BAH-36x2 0.43
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YpenbHas Macca cobopa,
L Thn 0bopyAOBaHMS ) _(1/rog)/T MaCha B cucTeMe
BenTunaropsl BAH, B, Bi [1H, BF 1Y,
| Br4, BM, BBCM | 0.85 -
AwiMocockl Tuna ACA, AC 0.43
AbiMocock Tuna AH, 4 0.85 1
AbiMococsl Tuna APL, Al 0.85
AbiMOcochl TMNa OH 0.85
ApiMocockt Tna [A4-20, TO-31 0.85
AbiMococel Tvna I [1-26x2 0.42

OTpaboTaHHOE KOMNPECCOPHOE MACAO

[0A0BOK BbIXOA OTPAabOTAHHOIO Macna AN KOMNPEeCCOPHbIX YCTAHOBOK, FAe B cMCTeMe
M MEXaHW3ME ABWXXEeHUS UCNONb3YITCA MacNa pPasnnyHbIX MApoK, onpeaenseTca no cne-
aywouwmm gopmynam [28]:

AN CUCTEMbI OKATUA: M _ N t 100 |

e %1000 100-
rae Mo — HOpMaTuB 06pa3oBaHnsa KOHAEHCATA, coaepxaulero HedrenpoaykTsl, KI; Ne..
— 4acoBOW PAacxXo[ Macna B cucTeMe OkKaTtua, . HacoBon pacxoaq Macna Ans CUCTEM OKaTus
npuHUMaeTcs B cooteetcTeum ¢ PA 34.10.561-88 (cM. Tabnuuy 3.1.) nnmn TexHnueckon [oKy-
MEHTaUuen 3aB0A3-N3roTOBUTENSNA; T — BpeMS paboTh! KOMNPECCOPHOWN YCTaHOBKY B rofy, 4, B
- copepxanue snarm, % (B ~ 30 = 50 %).

[inst MeXaHM3Ma ABIKEHUSIM =V .p-1000 - L,

rae M., — HOpMaTUB 0Opa3oBanus oTpaboTaHHOro Macna, Kr; V — BMECTMMOCTb Macno-
CUCTEMDI, 51 p — NAOTHOCTL NPUMEHREMOrO Macha, r/cM’; T — BPEeMsi PaboThl KOMNPECCOPHOM
YCTQHOBKM B rofy, Y; T — NepuoandHOCTb 3aMeHbl Macna B MexaHuiMe ABukeHus, u, (M.
Tabnuuy 3.1.).

Ang KOMNPEeCCOpHbIX YCTAHOBOK, rAe B MEXaHU3Me ABWKEHUS K OKaTUS UCNONb3YEeTCH
MAac0 OHOU Mapku, HopMa obpa3osaHWa OTPabOTAHHOMO Macna onpegensercs no Gopmy-
ne:

M= Mo +Mga,
rae M — HopMa obpazoBanng 0TpaboTaHHOro Macna B KOMNPECCOPHON YCTaHOBKe, Kr;

Hopma 06pa3oBaHnsg oTpaboTaHHOrO KOMMPECCOPHOro Macna MOXET ObiTb TakKe pac-
CyUTaHa ucxoas us obbema Macna (V), 3anMBaeMoOro B Kaprepbl KOMPEeccopos (C y4eToM
NAOTHOCTU Macha (p)), v nepuognyHocTy (N) ero 3amenbl B rogy, M = V.p-n.

Tabnuuya 3.1.
HOpMb! YaCOBOro pacxoza Mac/ia Ha PEMOHTHO-2KCNAYaTauyUuOHHbIE
HY>Xbl KOMNPECCOpOoB

) T BMecTMOCTE Mac. | [1EPVOAMUHOCTE 3ame- | Yacosoit pacxon
Tun komnpeccopa nocueTeMbL. V. Hbl MaCNa B MexaHn3Me | Macna Ang cucre-
P ABMXEHNs, T, Y Mbl OKaTUs, Nox,
10 3BM1-20/8 25 I 3000 | >4,4
202Bi1-10/8 35 3000 37,2 -
BN-2-10/9 | 35 3000 | 36,7 |
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! (leproanyHOCTb 3ame- YacoBoii pacxo
o onnpeccopa | BHETIHOTS o | e e |
. o i Apvxedns, T, 4 Mbl OKATHRA, Nex, T
BN-20/8 | 25 3000 86,0
BM-20/BM _ 25 3000 86,0 |
BM-3-20/9 25 | 3000 50,0 ]
3028M1-10/8 | 35 3000 39,3 *
200B-10/8 22 6000 90,0
4BY1-5/9 15 1000 300 |
K-5M 15 1000 30,0
K-2-150 0,6 6 50,0
BK25 | 9 | 1000 50
AKP-2 | 15 J 500 30,0
6BKM-25/8 250 | 1000 330
LIK-135/8 1000 2500 100
2P-3/220 55 4000 200
L|K-100/61 500 2000 100
| 2BM-10-50/8 100 | 2500 150 |
4BM-10-100/8 | 200 | 2500 300
| BY-3/8 12 | 1000 30
T BYy-6/4 | 12 1000 70
| ABLLI-1,5/45 10 1 1000 75
2BY1-1,5/46 | 10 ] 1250 40 |
[ BUI-3/40M 14 | 1000 60
2BY1-2,5/13 j 10 500 400 |
202BMN-20/35 | 95 3000 85 |
205B-30/8 | 95 3000 80
305BM-30/8 136 3000 50
305BM-60/2 | 136 3000 60
2BM-4-24/9 | 35 3000 60 ]
402BM1-4/220 ; 35 3000 58
302B1-10/8 35 3000 28
4BM10-120/9 200 2500 360 |
BLIB-2,3/230 22 | 500 90
HB-10 | 100 1000 50,4 i
AB-10/8 100 | 1000 50,4

OrpaboraHHoe TpaHcchopMmaropHoe Macno

[opoBasi HopMa 06pa3oBanMst OTPABOTAaHHOIO TPaHCHOPMATOPHOrO Macna CaraeTca U3
pacxoda Macsia Ha NPOMBIBKY U BOCNOMHEHWUE NOTEPL NPU €ro CMeHe 1 pereHepauun. TTPNHK-

MAEeTCs Mo AaHHbIM Tabn. 3.21 [29] € y4eTOM TexHu4YecKrMx XapakTepucTuk obopy/10saHMs.
HopMbl ro40BOFO PacxoAa TPaHCHOPMATOPHONC Maca nNpuseaeHbt B Tabn. 3.2.
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Tabnuua 3.2.
HOpMbI ro0BOro pacxoaa TpaHCHOPMATOPHOro Macna

Macca Macna B TDaHC- CpeaHeroqoBoy pacxoi Macna, 3a/msaemMoro B TpaHcopmaTop, %
dopmarope, T Ha NpOMbIBKY Ha nononHexne NOTepb Npu CMeHe (pereHepauyu)
0.4 1 1 3 :
0.8 | 0.6 3 ~
1 0.6 | 3
2 T 0.4 ~ 3
3 1 0.4 3
5 0.3 3
7 0.3 3 |
10 0.3 | 3
25 0.3 3
30 0.3 J 3 _;
40 0.3 3
50 0.3 3 }
; 60 0.3 ] 3 ]
70 0.3 | 3 )
80 0.3 ] 3 |
90 ] 0.3 3 |
100 0.3 3
110 0.3 1 3
120 0.3 i 3

OrpaboTaHHOE MOTOPHOE MAaC/O

Pac4eT Konn4yecrtea OTpabOTaHHOTO MOTOPHOTO Macna (Mg BbINCAHEH C MCNONL3OBA-
HueM dopmynbl: My, =S Ni-Vi-k-p-L/LH- 107 (1/roa) [39], rae Ni — KOAMYECTBO aBTOMALLMH |
- ON MapkK, WwT.; Vi — obbeM Macna, 3an1MBaeMOro B MatlnMHy i - ov Mapku npu TO, n; L —
cCpearyn rofoBOM Npober MallmHbi | - O Mapky, ThiC. KM/ToA; LH — HOpMa npobera maim-
Hbl | - OM MapKu A0 3aMeHbl MACcNa, TeiC. KM; K — KO3(h@PULUMEHT NOMHOTLI CNBa Macna, K =
0.9 [39}; p — nnoTtHoCTb OoTpaboTaHHoro Macna, p = 0.9 kr/n.

AHanNOTrNYHO PacCUNTBLIBAETCSH KONUYECTBO O0TPaAbOTaHHbLIX Macen aAns TennoBo30s.

Konuuectso oTpaboTaHKbiX MOTOPHBLIX Macen npyuHuMMaetcs [1 — 3] Takke ¢ yuyeTom
HODMaTVBHOW 3a3MeHbl Macsa TPEHCNOPTa, KOAWYECTBa TPaHCNOpPTa, KONM4YecTea 3annsae-
MO0 Macna v KoagdpuymeHTa nonHoTel amea ~ 0.9, CpegHas NNOTHOCTb MOTOPHOIO MAacNa
~ 0.9 7'M~ [43].

Konnuectso orpaboTanHoro macia MoXKeT OBITH OIIpEIesieHO TaKXke II0

popmyte [30]: N = (N, + Ng)'0.25, rae 0.25 — fons noTepb Macna oT obLiero ero Ko-

nnyecTsa; Ny —~HOPMaTUBHOE KONMUYECTBO N3PacxX0A0BaHHOIO MOTOPHOIo Macna npu pabore
TPaHCNopTa Ha An3encHOM Tonnmee, Ng = Y4 Hge'p (348Ch: Y4 — Pacxo4 AN3ENbHOrc TOMNSIn-
Ba 3a rog, m?, Hy —~HopMa pacxoaa Macna, 0.032 n/n pacxoza TONAMBA; p — MAOTHOCTL
MOTOpHOrO Macna, 0.930 1/m°); Ny — HOPMaTUBHOE KOMMYECTBO N3PAcXOA0BaHHOIO MOTOP-
HOTO Macna npw pabote TpaHncnopTa Ha bensune, Ny = Yy Hp p (30ech: Y, — pacxos HeH3n-
Ha 3a rog, m°; H, — HopMa pacxoga macna, 0.024 n/n pacxoga Tonnauea).
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OrTpaboraHHoe TPAHCMUCCHOHHOE MaCNOo

PacyeT konuuecTea oTpaboTaHHOIO TPAHCMUCCUMOHHOMO Macna (Mg, ) BHINOAKEH C UCHONb-
30BaHuneM dopMynbl: My, = SNi-Vik-p-L/LH- 107 (7/ron), rae Ni — konMyecTsO aBTOMaLWNH
i-on mapku, Wwr.; Vi — obveM Macna, 3anmsaeMorc B MaumHy i-oM Mapku npu 10, n; L -
cpeaHvi roaoBown npober MatuMHbl i-ON Mapku, TbiC.KM/roa; L — HopMa npobera MalvHb!
i-Oit MapKu B0 3aMeHbl Macna, LH = 60000 Tbic.kM; K — k03 PUUMEHT NORHOTLE CAKBA MAC-
na, k = 0.9 [39]; p — nnoTHOCTL oTpaboTaHHoro Macna, p = 0.9 kr/n.

HopMaTuBHOE KO/MYeCTso OTpaboTaHHoro Macna (N, T/ron) onpenenseTcs Tarke no
bopmyne:

N =(Tg + T5)0.30, rae Ts = Ye'He"0.885, T, = Y, H,"0.885 (3pecw: Hg = 0.003 n/n
pac§<ona Tonnuea, H, = 0.004 n/n Tonnmea, 0.885 — NAOTHOCTL TPAHCMUCCMOHHOO Macna,
T/M7).

OrpaboraHHOE MHAYCTDHAALHOE MaCno

KonmnyecTBo 0TX04a onpeaenseTcs, nexona U3 obbemMa Macna, 3anuToro B Kaptepsl CTaH-
ko (V) , nnoTHoCcT¥ Macna — 0.9 kr/n, koadpduumeHdTa cnvsa macna — 0.9, nepuoandyHoCTH
3aMeHbl Macna — n pas B roa.

KonnyecrBo otxoaa — M=V 0.9+ 0.9 * n, 7/roa.

HedTewnaM npy 3a4MCTKe pesepsyapos

PacuyeT HopMbl 06pa3oBaHua HedTelnaMma MOXeT ObiTb BbINONHEH B COOTBETCTBUM C
(3]. KonudyecTso MasyTta (M), Hanunuero Ha credkax pesepsyapa — M; = K.S (5 — nosep-
XHOCTb Hanunauua, M% K — koadbduumreHt Hanunauua, kr/M2. K = 1.149%%3 rpe v —
KMHeMaTuyeckas 8u3KoCTb, CCT). [ANa BepTUKanbHbiX UUMMHADHUHECKUX pe3epsyapos
S=2n-R-H (R — paanyc pesepsyapa, M; H — BblCOTa CMO4YEHHOW NOBEPXHOCTU CTEHKK, M).
Konn4eCTBo Ma3yTa Ha AHMILE pe3epByapa onpelensercs no gopMmyne:

M, = 7.R*H-p-0.68 (H — BblcoTa cnost ocaaka, 0.68 — KoHUeHTpauns HedTenpoayKTOB B
cnoe wriaMa B nonsx).

M= M,+M,

OcaiKn OUMCTHDbIX COODYKEHUMN

KonnuyecTso HI1 1 B3BeilenHbLIX BelwecTB, Nepewieaimx B 0CaaoK, onpeaensercs Kak
NpOu3BeASHNE 3IKCNEPUMEHTANLHO U3MEPEHHbLIX KOHUEHTPaLMi 3arpasHaiowmMx BellecTB
(3B) B 0Ocanke Ha obbeM ocCafka, CoAepXXaHue BOAbl B OCafKe 33BUCUT OT CTENEHW €ro
YNNOTHEHNS ¥ CBOUCTB OCafKa. |

Hopma 0bpa3oBaHus Cyxoro ocagka (N,.) MOXeT ObiTb paccunuTaHa no Qopmyne:

Noc:CBBB'Q'Tl'i'CHn' Qn: T/roa,

rfie Cas — KOHLUEHTPALMS B3BELUIEHHbIX BEILECTB B CTOMHON Boge, T/M°; C,, — KOHLEH-
Tpaums HedTENPOAYKTOB B CTOUHOW BOAE, T/M”; Q — pacxop CTOUHON BOAb, M>/rog; T} —
3(p(heKTUBHOCTL OCaXAEHUS B3BELUEHHbIX BEWEeCTB B QONAX,

HopMma obpa3oBanua BnaXkHoro ocagka, Mo = Noc / (1 - W), rae W — BRaxHOCTb B 40O~
nax.

[puMedarue. [pU HanMuumu B CTOYHbIX BOAaxX (PUALTPYIOWUX MaTtepuanos (06pa3yio-
WMXCA NPU B3PbIXNEHUN MexaHnvecknx OUNLTPOB) KONMUUECTBO B3BELLEHHbLIX BELeCTB B
OCa/iKe NOBbLIWAETCA HA BENNYUHY My
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M, =Y aV,-n-p., T/roa
i=1 ]

rae o aons dunsTpyowero Matepuana ot obvema (V, M°) ero 3arpysku 8 GUAbLTPE, YHO-
CUMOT0 13 (pUNLTPa C NPOMBIBOYHOW BOAOW; ANS aHTpauuTta v yras o = 0.01, kBapLesoro
necka 0=0.005 [7]; 1 — a3DPEKTUBHOCTL yNaBINBaARYA YacTul PUNLTPYIOWEro MaTepuana

B AONSX; P — MIOTHOCTb DUABTPYIOLLEr0 MaTepuana — KBapueBoro necka — 1.6 /M%) an-
tpaunTa — 0.8 T/™°; yrns JAK — 0.22 1/m°.

[linamM OT OUMCTKM XOoTNoB Ha TILl (Ma3yTHas 30na)

LHnaM npeacraenseT cMecb Ma3yTHOWN 30Mbl U NPOAYKTOB XMMUUECKON 06paboTKn HaKK-
1.

KonnuyecTso MasyTHOW 307bi, OTNaralowencs Ha NOBEPXHOCTSX Harpesa KoTnog TIM
npr OKUraHUN MasyTa, NEpPUoaNYeckn BbiMbiBAEMON BOAOW B BaK-HeUTPanu3aTop, onpeje-
nsetcs no dopmyne [8,91: M, = 10° Gv,05* B * n,,

rae : Gv,05 ~ coaepXaHue neHTaokeuaa BaHagua B Masyre, 200 r/T; n; — KO3dhOUUMEHT
oceiaHNsa NeHTaoKkcuaa BaHaaus Ha noepxHocTax Harpesa, 0.05; B — pacxoa Masyra,
T/roa.

KonuuecTBO Ca)kv, OTNAralouiencss Ha noBepxHOCTAX Harpesa NpyU OKMraHuu Masyra,
onpeaenseTcs no gpopmyne {8, 9]:

Mc=0.01-B-qg-0.02"Q,/ 32680,

rae: q — notepu C MexaHnuyeckum HepoxoroMm, g = 0.02%; Q, — TennoTeopHaa cnNoco6-
HOCTb Ma3yTa, Q@ = 40421 k/x kr''; 0.02 — K03DPUUMEHT OCEAGHNA CAXKN HA NOBEPXHOCTSX

Harpeea. HopMa 00pa30oBaHuMsl  CyxvX  30NM0-CAXEBbLIX  OTNOXEHUU  COCTaBNseT:
M (T/ron) = M, + M.. Hopma 0bpasoBaHns BAakHoro wnama (98.8%) — M/0.012.

3ona T3l or oxnraHns Mmaiyra

MpenctaBnaeT coboi CyXyl0 CMeCh 30N0-CaXKEBbLIX OTNOXEHUN. HOpMa 06pa3oBaHns OT-
xofaa, M (T/roa) = M, + M.

Hinak xkaMmeHHOYronbHbIN

HopMma o6pa3oBaHua wnaka paccunTbiBaeTcs no gopmyne [10]:

Mo = 0.01 - B - A, — N3, T/rog,

rae N; = 0.01 - B (o * Ay + Q4 ° Q;/ 32680), 30eCb o — A0NA YHOCA 30/bl U3 TONKY,
o = 0,25 [8], A, (30NBbHOCTL YrNs), 4= NOTEPU TENNA BCNEACTBAE MEXAHUUECKOW HENon-
HOTbl Cropawus yrns, Q; = Tennota cropanvs Tonnmea B kKHK/Kr, 32680 kDx/Kr — Tennova
CropaHus yCnosHOro TonMvBa, B — rogoBon pacxog yrns, 7/rog.

30na T3] xameHHOYIrONbHAA

30na, yHoCcMMasa MOTOKOM Ta30B, YNaBMBAEeTCA B 3NeKTpoUNbTPax Co cpepHen 3ob-
(PEKTMBHOCTBIO 95.29 % (3ddheKTUBHOCTL - MO AaHHBLIM NpoekTa HopMaTtuneos 1/iB). Cne-
AloBaTenbHO, HopMa 06PA30BAHNA YIONMbHOW 30Mbi, YIOBAEHHOW B 3neKTpodunbTpax, Co-
CTaBngeT: My = N; - 0.9529 (7/roa).
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OrpaboraHHblIe DaCTBOPUTENN

Hopma obpasoBanns o0TpaboTaHHbIX pacTBOpUTENEN NpUHUMaeTCa, ncxoas mM3 obbveMma
NUCMOMb30BAHHOMO BellecTBa € YYeToM noTepb Ha ucnapenue (10 — 15% [45, 47]) v 3Hade-
HWI1 NNOTHOCTe (Ans TeTpaxnopuaa yrnepoaa — 1.595 1M, ana 6exzona — 0.879 T'M~,
Ans H-rekcaHa — 0.659 7'M> v 1.4.).

flonun3sobyrunen (0OTXonbl NPpU UCNIONL3OBAHNY FrepMeTHKa)

HopmMa 06pa3oBalna 0TXOA3 PacCHUTHIBAETCA NO QopMyne:
N, =M 0.10 " n , 1/rog,
rfe M — obiyee KONUMYECTBO repMeTka B akKyMynsaTopHoMm Hake, T; n — 4ncno 3a4mila-
eMbIxX 6aKoB B KOHKpeTHOM roay; 0.10 — gonycrumas Aong NoTepb repMeTvka B BUAE OT-
AOXEHUN (Ha AHMLE U CTEeHKax).

OTxoabl O6MYPOBKM

KonnuecTso OTXOAOB pParCHUTLIBAETCS, UCXOAS W3 pasMepoB KOTna, NOBEepPXHOCTU W
obbemMa 3aHMMaeMbix 0OMYPOBKON, MapKK KOTNa, Tuna 0bMypoBKH.

MoeepxHocTs (F) KOTha onpepenseTcs No opMyne:

F = 2'H(b+}), m*,

roe b, | — wmpuHa U AnKHa KotnoarperaTa, M; H ~ BbICOTa KOTnoarperaTa, M.

Konuuectso OBMYpPOBKM Ha OTAeNnbHOM KOThOarperate onpeaenseTcs no OAHOW #3
npyBeaeHHbIX Hke dopmyn:

M=F m-*0.001, T,
rae m ~ Macca o6MypoBku 1 M? koTnoarperara, Kr/M*; nubo no gopmyne:
M=F-h-"p, T,
rae h — obwana TonuwmHa obMypoBKY, M; p — NNOTHOCTbL OOMYPOBKM, /M ; P = 2¢ Py

C; — copepadne BellecTs (MatepuanoB) OBMYpPOBKWM B [0A8X; Py MNOTHOCTb COCTaB-

nswowmx obMypoBkKy BewecTe (Matepuanos).
[lononuuTenbHble AdaHHbIe NS pacyeToB nNpuBeaeHs! 8 [11] n Tabn. 3.3, 3.4

Tabnuua 3.3
XAPAKTEPUCTVIKIA OBMYPOBOK
Moka3aTenn 3 Tvn oOMYpOBKH ]
] i TAXKENAA 4 obnerueHHas nerkas
TonwmHa, MM 500-900 200-500 100-200
Macca 1 Mm%, kr 600-1500 200-600 ] 100-200
Macca 1 M°, kr 1600-1800 1000-1200 | 700-1000
Tabnuua 3.4

NPUMEPbHI BbINOAHEHNA OBMYPOBOK KOT/IA

Tui obmypoBkM | Obulas TonrHa, MM Macca 1 M obmyposkm, kr | Mapka KOT/a
Tsoxenas KUpnuHas 570 970 'M-50, OKBP,
b bIM-35
ObneryeHHas KMpny- 380 [ 470 BK3-75-39
Has HakapKacHas 1 _ -
K-50-40, |
MOHOﬂiiITHaﬂ 225 1 200-220 FM-50-1
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Tun 0bMypPOBKU

O61as ToNNHA, MM

Macca 1 M* 06MypOBKM, Kr

Mapka KoTna

ObnerveHHas HaTpyo-
Has, HAaKapKacHasn:

KMprvyHas 140-160 125-135 AKP
beToHHas ] 140 110-120 AE, KE
Nerxkas HaTpybHas 112 100-110 KBI'M

Hopma 06pa30BaHNUA OTX0108 OOMYpPOBKKU pacCUUTLIBAGTCA No popMmyne :

N, = ZM,. -n-0.05~) M, -n-0.05-7, 7/ron,
1= f=1

rae M; — Macca 0bMypoBKM efUHUYHOTO KOTNoarperata, 7, N — YMUIO PEMOHTUPYEMBIX
kotnoarperatos; 0.05 — norepn obMypoBkM Npyu peMOHTE KOTNa B A0NAX OT MacChl 0OMy-
poBku [11]; n — KO3(IUUMEHT BTOPUUYHOTO MCNONL30BAHUA OTXOAOB OOMYpOBKU B A0ONSX

OT Macchl otxoaos [11].

O1xoabl TENNOU3IONA NN

Konnyecteo 0Txoaa nocie peMoHTa KOTNOB, TYPOUH Y Fa3oxoaoB NPUHUMAETCs no hakTu-
yeckuM AdHHbIM, [1na pacyeToB MOryT 6biTb MCNOSMb30OBaHbI AdHHbIE, NpuBeAeHHbie B Tabn.

3.5.

Tabnuua 3.5

NPOUEHT (OT OBLEFO OBBLEMA CMOHTUPOBAHHOW U30/5LIMK)
3AMEHSIEMOW TENNOU30/IALMUN 3A 12-NETHUA PEMOHTHBIA LIMKS]

N3onvpyemsin

3aMeHaemMas Tennesan n3onauyus No BMjaM peMOHTd
M ro/1aM PEMOHTHOTO LUMKNa

—ilk T_

Bce-

0OBLEKT 1 Z

3 4 5 6

7 18 s [10 |1

12

T K-1 T C

T K-11 T C T

4]
Y T Yo

zonaLna
BHELHWUX
MOBEPXHOCTEN
KOTNa 7
KOTeNnbHOo-
BCNOMOra-
TENbHOrO 060-

53 1 6.2

PYAOBaHWA P 1

Aprrrs

53 | 163 | 53 | 6.2

3
]

5.3 180 | 5.3 | 6.2 | 53

26.6 |111.3

W3onsuyuns
obopynosaHun
W Tpybonpo-
BOAOB TypOUH-
HOrQ gvge-
neHns u Tpy-
bonposopos
H3 2CTaKage

54 | 6.3

|

54 | 167 | 54 | 6.3

5.4 184 | 54 | 63 | 54

19.2 | 105.6

CpeaHss nnoTHOCTb oTxoaa — 0.2 T/M°.

Wnam HeTpanuzaymm

- HopMbl 06pa3zosandua (N) cocTasnaiowmx WnaMma MOXHO paccuuTaTb No popMynam:
- HopMa obpa3sosanua cynsdata kansuymsa Ny = G ‘V'n'1.4-10°
- HOpMa 06pa30BaHNa rMAPOOKCHAOB xenesa (B ea. Fe(OH);)N; = Cee'V'1.9°10°®;
- HOpMa 06pa3oBalus ruapooken[os kanbums N3 = Ceaonyz *V " N 10°®;

- HopMa 06pa3zoBaHus rimapookenaa Meanm Ny = Co, "V " n* 1.5 - 10°;
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-~ HopMa obpasoBaHus rugpookenaa umHka Ns = Gy, V *n° 1.5 * 10

-~ HOpMa 06pa3oBaHng dTopuaa Kanbums Ng = C; *V °n - 1.47 - 10°®;

rae Ceoa, Cre, Cou , Gon , G — KOHUEHTPAUMS NpuUMecen B CTOKaxX XUMUUECKUX NPOMbI-
BOK, cOpachiBaeMbiX B BacCelHbI-OTCTOMHUKN, /M (NPUHUMaETCs No gaHHbiM Tabn. 3.6);
Coaionyz = Cy * 74 / 1y (Cy — xOnnyecTso wenodHoro pearedta ~ NaOH, NH,OH - B r/m*
obbeMa NpoMbLIBAEMOrO KOHTYPA; NpUHUMaeTCs NO daHHbiM Tabn. 3.7, |3, - MONEKynapHas
MacCa WenoYHoro pearenta); N — 3ddeKTUBHOCTL ocanaenna B aonax ; 1.4, 1.5, 1.9, 1.4/
— kK03hduyMeHT nepecueta; V — 06bem NpoMbiBHLIX CTOKOB, M>/rog.

[pu pacyeTe cnegyer y4eCrb CoOAep)XaHue BOAbI B LWaMe, KOTOpoe 3aBUCUT OT COCTaBa
U KOHCTPYKUMWN OTCTOMHUKKE (94 — 99 %), T.e.: N= X Ni/ [1 - (0.99 = 0.94)].

Tabnuua 3.6
MPUMEPHbLIA COCTAB MPUMECEN B CTOUHbIX BOJAX
XUMNYECKWX NPOMBIBOK [12], r/m>
MeToa NPOMBIBKU |
BelecTso ConsiHO- ApMNNHOBO- MApPa3uHO- KOMNO3ULUOH-
~ KUCAOTHBIA | KUCAOTHBIN KUCAOTHLIA | HbIW |
Xnopwae! (CI) 2000 - - -
CynbdaTtsi (SO%4) - 300 800 300
Xeneso (Fe*+ Fe’*) 300 230 300 250
Meab 50 - - 50
LiHK 50 - - 30
dOTop 250 - - 200
on-7, 0M-10 4() 40 40 40
KanTakc - 5 - 5
|  DdopMmanbaerng 200 - J - _ -
NHYs + NO> 570 - - 570
MapasnH - 25 25 -
Tabnvua 3.7

COCTAB U YAE/IbHBIE KONMUYECTBA CEPACBIBAEMbIX BEULECTB MNMPU PA3JIMHHbDIX
METOLAX XUMUWHECKKX INPOMbIBOK [12]

MeToA npoMbiBky, CHpAChiBacMOe BEWeCTBO, YARNLHOE KONWUECTBO,
o anerosanne "B (] orema xymmsecky npombieo [12]
USCKOW NPOMBIBKE ConsHo- § I'ana:mnc:: AMMOHUA- AﬂnnuHoaci- Praneso- Komnaau:
- KUCTOTHbIN AMMUAYHbLIA YHTP2THbIA KWCNOTHBIA [ KMCNOTHLIM | UMOHHbIM
MpensapuTesb- NaOH NHsOH | - NaCH NaOH -
HOe (LenoYeHne 10 10 1 N 10 10
KUCTOTHAR T HQl H,50, ﬂnmo::;n K- | MHI"IM::BBH K- G)Tij:tfaaaﬂ Tpunon B
np_ommaka 40-50 20 20 30 4 30 L 0.01
3
FIMMOHHas
n6-5 b-5 ofl-7 on-7 ofl-7 K-13
CnOTHag 1.0 1 0.1-0.2 | 1.0 1.0 | 1.0 0.01
POMbIBKA | YDOTPONMH i KanTakc KanTakc KanTakc NoH4
| 5 | 0.1 0.1 B 0.1 _ 0.5
or-7 _ NH4OH on-7
N 1.0 5-10 : 1.0 |
BTOpUuHoe i NH4.OH NH.OH NH.OH NH.0OH NH.OH NH,OH
wenodenve 5-10 510 | 530 | 510 | 510 5-10 |
NaNQ, N>Hq NaNQ, NzH4 NaH4 NaNO;
Naccusauns 10 | 0.5 10 | 0.5 0.5 10 |
NH.OH NH,OH NH;QH NH:OH NH.CH NH,OH
5-10 5-10 5-10 5-10 5-10 >-10
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tlinamM oY 3auncrxy obopyaoBaHus

KonudecTBo oTxoaa (M) paccunTbhiBaeTcCs, uCXoAst U3 KONNYECTBA 3auniiaeMoro obopy-
nosanusa v emkocTen (N), neproanHHOCTY 3a4NCTKU KaXXAoM eAnHnUbl 060pyA0Banua M
emkoct (n), obvema cobupaemoro otxopma (V) u ero nnotHoctn (p) [5]: M=
N-V-n-p0.001, t/roa.

OTXOAb! KATUOHUTOBOWK CMOJIb}

Hopma obpa3osaHng orxoga (N) paccuutbiBaeTcs no hopMyne:
N=Vpn/ft, T/rog,

rae V — OBbEeM 3arpy3ku MOHUTOBOTO PUNLTPA, M’ p — NAOTHOCTb MOHUTA B Pabouem
(BLITPYXXEHHOM) COCTOSIHUM, T/M>; N — YNCIIO MOHNTOBLIX PUALTPOB, B KOTOPLIX MOMHOCTHIO
CMEHAETCA 3arpy3ka B KOHKDETHOM rogy (nepuoanyHOCTb NOSTHOW CMEHbi MOHOOOMEeHOro
MaTepuana Ang CUNbHOOCHOBHLIX aHMOHKWTOB AB-17-8 u AB-29 C yueToM nocneaytowlero
MCNONb30BaHUs B KaveCTBe ¢iabooCHOBHOMO aHMoHUTa T = 5.5 roga, ana aHmonuta AB-17-
8 B ®C/l KOHAEHCATOOMUCTOK T = 3.5 roaa, ana cnabooCHOBHLIX aHMOHNTOB TUna AH-317,
AH-22-4 1= 5 net [23, 25]).

Hopma 0bpazoBanna CMOMbI NPY 3KCHsflyaTayu MoHOOOMeHHbIX tunbTpoB (Tabn. 3.8 —
3.9) npuHyUMaEeTCs C yyeToM obbema 3arpy3kn punbTpoB, NAOTHOCTN B HabyXLWieM COCTos-

HuM 1 KosdduumneHTa Aocuinku, npuHumaemoro no [23] (ans katuorutoB 10 — 20% oT
3arpys3ku, 4ns aHuoHuToB 5 —~ 20 %).

Tabnuua 3.8
HOPMbI PACXOAA MOHUTOS NMPU SKCMAYATAUUK BOAONOATOTOBUTES1bHbIX
YCTAHOBOK N KOHAEHCATOOHUCTOK

YcpenHeHHbiM FoaoBO pacxon martepuana, B % oT Konmde-
Tvin 3arpy3KH CTB3, HaxOASAILEroca B 3KCNAyataumm
BCneacTene BCEACTBUE norepu obwun exerog-
| WCTMpaHWs | 0BMEeHHON eMKOCTH HbIM pacxoA

Cyneoyrons 8 yCraHoBKax:

BOAOMOAIrOTOBKM 20 - 20

KOHACHCATOOUUCTKM 100 - 100 |

KaTnoHut tvna KY-2-8 n ero 1

WMNOPTHBIE aHANOMY B Y(CTa-

HOBKAaXx:

BOAOMOAIrOTOBKM 10 - 10

OYUCTKU IrOpRYero KOHAeHCaTa 15 - 15
KOHAEHCATOOUNCTKM | 20-15 | = ! 20-15

AHVOHNT TUNa AB-17-B u ero

UMNOPTHBIE aHANOoMM B YC-

TAHOBKAX:

BOAOMNOArOTOBKM 5 15 20 |

KOHAEHCaTOOUNCTKMN + 10-5 ) 15 2>-20

AHTDAUMT B yCTaHOBKaX 10 _ 10

BOAONOArOTOBKY 1 .

Cononumep B ycranoskax BOY :__ 15 o - _1 15 _I
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) Tabnuua 3.9
HOPMbI PACXOA AHUOHUTOB, 3ATPYXXAEMbIX B OUNLTPLI NMEPBOWU CTYNEHNU

l YCpeaHeHHbIA ro4oBO0M PACX0A MOHUTA Ha AOCHINKY W 3aMe-
MpMYMHA JOCHINKY W 33MeHD) HY, Yo OT KONU4ECTBA, HAXOAAWErOCs B IKCTINYATALNN
AH-31 AH-31T AH-511 n CrnbHOOCHOB-
aHaNoM | HbIe aHUOHUTHI
NCTUPAHWE 1 OCMOTUUECKMIA T
N3HOC, 0DBYCNOBNENHbLIE YACTo- ;
TOW pereqHepayvn:
[lo 50 5
50-100 10
100-125 15 5 5 ‘ 5
125-150 25 |
bonee 150 {30 ) i _ ﬂ!
CHxeHne obMeHHOW eMKOCT!,
B 3aBWMCMMOCTM OT nepma- |
HI@HATHOW OKUCITREMOCTY BOSbI: '
Ao 3.3 Mr O,/n 20 20 10 10 1
3.0-5.0 Mmr O,/n 30 30 15 15
5.0-10.0 Mr O,/n 40 40 20 | 20

[pYHT, copeprkammuy HeddrenpoayKrby

Hopma obpa3oBawvunsa oTxofa npuHuMaetca no akTy. OpUeHTUPOBOUHO MOXET ObiTb
pacCYUTaHa MCXO4A M3 ONbITHLIX JaHHbLIX, COrNAacHO KOTOPLIM YAENBHOE KONMYECTBD 3aMa-

3y4eHHOro rpyHTa cocrasnsieT (0.7 — 1.0) - 107 7/1 Mazyra; npu 5TOM HOpMa 06pa30BaHuA
otxoaa (N) cocrasnser:

N=(0.7-1.0) 10" G, 1/rog,

rae G — roaoson pacxon Masyra, T/roa.

JIOM YepHbIX METAJNIOB

HopMa 06pa30BaHuns IOMa OT PEMOHTa OCHOBHOIO ¥ BCNIOMOraTenbHoro ob60opyaoBaHms
NPUHUMAETCA MO0 PaKTy cAayvyu Man pacCunuTbIBAETCA NO AaHHbIM, NpuseaeHHbIM B {31].

Hopma obpa3oBaHus fIoMa Npy peMOHTE aBTOTPAHCNOpPTa pacCuuThIBaeTca no hopmy-
ne:

N=n- a*M[13,15], T/ron,

rAe N — YUCNo eanHUlY KOHKPEeTHOrO BuAa TPAHCNOopTa, WUCMONL30BAHHOIO 8 TeyeHWM
rofla; o ~ HOpPMaTuBHbIM KO3hdUUMEHT 0bpa3oBanmMsa noMa {(Ana nerkosoro TpaHcnopTta o
= 0.016, ansa rpy3oBoro Tpaucnopta a = 0.016, ana CTpOMTeNbHOro TPaHCNOPTa O =
0.0174); M — Macca metanna (T) Ha eankuLly aBTOTPAHCNOpTa (ANg NerkoBOro TpaHcnopTa

M = 1.33, ansa rpy3oBoro TpaHcnoprta M = 4.74, ana CTpouTenbHoro TpaHcnopta M =
11.6).

HopMa 0bpa3oBaHns oTXo408 NpubOPOB onNpeaenseTcs C YYETOM AaThl BBoAA npubopa
B 3KCN/TyaTaumio ¥ AONYCTUMOro Cpoka ero paboTel (onpeenseTrcs no fnacnopTty npnbopa).
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CTpY XK@ YEPHLIX METaN/108
Hopma 06pa3oBaHNg CTPYXKKM COCTaBASEeT:

N=M-* q, T/roag

roe M — pacxos 4epHOro Mertanna npyu metannoobpabotke, T/roa; o — KO3PPUUUEHT
06pa30BaHNG CTPYXKU Npn MeTannocbpabotke, a = 0 04 [16].

JloM UBETHLIX MeTans0s

Hopma 0bpa3oBaHna noMa npyi PeMOHTE aBTOTPaHCNOPTa PacCUNTLIBAETCH aHaNnornyHo
HOpMaM 06pa30BaHWA NOMa 4YepHbiX MeTannoB. [Ipy 3TOM ANA NErkKoBOro W PY30BOMO

tpaHcnopTa o = 0.0002, ana crpoutensHoro Tpadcnopta a — 0.00065.

HopMma 00pasoBaHMst CTPYXXKW LUBETHbIX META/LIOB Onpegensercs o (pakrnyeckomy
pacxody MeTasuia Ha obpaboTky (M, T/rog) n HOpMaTUBHOMY KO3(PULUEHTY 06Pa30BaHNS
crpyxku o = 0.015 o1 Maccht meTanna [16]:

N=M"q T/TOA.

Macca LUBETHOro Metanna B kabene MoxeT bbiTh onpeneneHa ¢ y4eToM Mapkh Kabens,
ero XMMM4YeCKoro coCTaBa 1 paccumnTaHa ncxoaa M3 Maccol 1 kM kabens(M) [17]:

M= M 107" h, T/T04,

rae | — anvHa kabens AaHHOW MapKn, HaKOMJIEHHOTO B TeYeHue roga, KM/rog.

Orapku CBapoyHbIX 3/1€KTPOAOE
Hopma obpa3oBaHnst 0TXo4a CoCTaBNsET:

N=M,+ o, T/roa,

rae Mo, — daKTUuecKuit pacxos 3nNeKTPOAOR, T/rog; o — OCTaTtoK 3nekrpoaa, a = 0 015
OT M3CCbl anekTpoaa {18].

Uinam rmapokcyaoB UBETHbIX METANNOB
KOnnuecTso cocTaBnsiowmx wniam seecTs, 1/roa:
rTMAPOKCHAG anoMuHms, My = 10°-C, - Q * 1w, © 0.228;
nonuakpunamnaa, Mpaa = 10° - Cr Q * o}
B3BELWEHHBIX, Mge = 10°° G5 Q" m3°10° * C4 - Q * my;

3aeck: C; , C, — pacxos, COOTBETCTBEHHO, CynbdaTa aoMunms, MAA B r/m’;
C3 — KOHUEHTpaums B3BeLLEHHbIX BellecTs, r/M°; C; — KOHLEHTpaLUus WOHOB KanbuUMs ¥

MarHus, 1/mM°; Q — pacxon BOAbY, M/rod; My, M2, M3, N4, — IPPEKTUBHOCTL OCKAEHNA BE-

UecTs B gonax, 0.228 — koapdmumeHT nepecyeTa cynbdaTa amaoMUHNS B M’MAPOKCUA anioMu-
Hus.

Hopma obpazoraHua cyxoro wnama:

N:‘: ZM —~ (MAI + MHM -+ MBBB + Mﬂﬂﬂbl)f T/roﬂf .
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[py pacuyeTe HOpMbI 0OPa30BaAHNA BNAXKHOIO Wnama cnefyeT y4ecTb ero BNaXXHOCTh
(94 — 99 %): N=2 M/|1 - (0,99+0,94)].

OCrpaboTaHHbIE aKKYMYASATOPL)

HopMa obpa3oBalusa OTXOAA PAaCCYUTBLIBAETCS NCXOAS V3 YMCNa akKyMynsTopos (n) ans
rpynnel (1) aBTOTpaHCnopta, cpoka (T) dakTuyeckon akcnnyatauuu (2 ropa ana asTo-

TpaHCropTa, 3 rofa ANA TENnoBO30B, 15 ner ana akkyMynaTopoB NMOACTaHUMUW), CpenHeh
Maccht {Im,) aKKkyMyrigTopa 1 HOpMaTuBea 3ayeta (a) rnpu caave (80 — 100 %) [13-15, 40]:

N=Xn, m,« 10°1t , 1/rog.

OTpaboTaHHbiE INEKTPONNRTbI AKKYMYSIATOPHbIX HaTaped

Hopma obpa3osaHus onpegensercs no gopmyne:
N=1033-n/t, ™/ rog,
rae 3 ~— KOMMYECTBO 3EKTPOMNTA B aKKyMyNISaTOpe, 1; N — YUCIO akKyMYyIsaTOPOB; T -
CPEAHWM CPOK CNY>XObl akKyMynaTopa, roj.
[TNOTHOCTb PacTBOpa 3NEKTPONNUTA (BOAHbBIM PacTBOP CEPHOW KUCOTbl B COOTHOWLEHNNA
3:1) - 1.26 1/M° [19]. CnegosaTtenbHo, HopMa 06pa30BaHNs OTX0AA NO Macce COCTABASET:

N=1.26"10""3"n/t, T/roa.

MHbI C TKAHEBbLIM KOPAOM

PacuyeT HOpM 0Dbpa3oBaHNA BegeTca No BuAaM asTtoTpaHcnopta (1). Pe3ynbTaThl pacuye-
Ta CYMMUPYIOTCS.
Hopma 06pa3oBaHna 0TPaboTaHHLIX WWH onpeaenaercs no dhopmyne:

Mox = 0,001 - N, K-k-M/H, 1/rOoa,

rAe K — KonuyecTBO WWH; M — Macca wivHbl (NPUHAMAETCA B 3aBUCUMOCTU OT MapKu
lwunHbl no [32,34,41]), K ~ konudectso mawun, Mg, — cpegHeroaosoin npober MawmHe! (TbiC.
kM), H — HopMaTuaHbIN Npober MatuvHb! {ThiC. KM).

lLinHb ¢ METANNUUECKUM KOPAOM
PacueTt HOpM 0Bpa3oBaHnsg BEAETCH aHANOrMUYHO NpeabigyLLEMY.

OkanuHa

HopMa obpa30oBaHua OKanvHbl, CHUMaeMon C MUNLTPOR OUUCTKU NPUPOAHOTrO rasa, Co-
crasnget 0.00002 «kr/T npvpoaHoro rasa. Hopma obpa3oBaHns OKaNvUHBl NpU YUCTKE Npo-
TOUHOM YacTn TypbuH — 0.86 * 107 kr/T ycn. Tonnmea.

Moinb abpasuBHO-MeTaANINYECKAR

Konundectso (M) obpasyowencs abpasusHon nbiu onpepensietca no opmyne:

M= (M; — M) ~ 0.35 Kr/roa. 3pecs: M, — macca abpasmBHOro Kpyra, Kr, My — OCTa-
TOUHas Macca kpyra (33 % o1 macce! kKpyra [16]), xr; 0.35 — cpeaHee conepXanme MeTan-
NYECKON NbINN B OTX0AE B Aonsx [46].
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iom 36pa3nBHbLIX n3neINn
HopMa 0bpa30BaHnda 0TxXoAa onpeaenseTcs no popMyne:

N=n-‘'m, T/rog,

rae N — KOMMYECTBO MUCMO/1b30BaHHbLIX KPYrog B rog; m — Macca ocTaTka OAHOro Kpyra,
npuHuMaeTcs 33 % OT Macchl Kpyra [16].

Hed)TEOTXOAbI C OPraHUYECKMU pacTBOpUTENAMN

Hopma 0bpa3oBaHugd O0TXo/Aa onpeaenseTca no dbopmyne
Morx=0,001- (V.- p-n+2V;-p-n), T/ron
rae V- 0bbeM Macna Ha oanH aHanus, Ji; p- MfIOTHOCTb MACNa, K/, N~ YUCNO aHaNN3o0B
g roay; V- 00beM i-ro pacTBopuUTens Ha OAWH aHanus, n; p; — NNOTHOCTb I-ro pacresopuTe-
ne, Kr/n

fipoMmacnieHHas BEeTolb

HopMaTUBHOE KONWYECTBO OTX0Aa ONpeRenseTcs nexoast U3 noCrynarowero KoanyecT-
ga seTowwn (M, T/roa), HOpMaTuBa codepXaHua B Betown macen (M) u snarn (W):

N=M,+M+W, 6 T/rog,

rae M =0.12 - M,, W = (0.15 - M,.
MpuMeyasme. KonuuecTBo CBeXEW U NPOMaCNEHHON BEeTOWwN MOXeET ObiTh pacCUMTaHo
TaKXe B COOTBETCTBMN C MeToaunkoun [32, 39].

linaM pereHepailMy Macna

HopMa obpa3zosanua Ccyxoro twnama (N) npuHUMaeTCcs ucxoas 3 HOpMbl ANA npueMa
HedTenpoaykToB Ha pereHepauvio (N, = 2 % MaccH.) [5] v 3PPEeKTUBHOCTY BblgeneHus

MeXaHU4ecKux npumeceyn npu perexepaumnm (n):
N =10.02-Q-(1-n), 1/rog,
rae Q — Macca pereHepupyeMoro macna, 7/roa; m — B A0ASX, NPUHUMaETCa no nac-

MOPTHLIM AaHHLIM pEereHepaLUnoHHON YCTAHOBKM WX NO 3KCNEPUMEHTAsIbHbIM faHHbIM
(NpsiMbiM 3aMepam).

OrpaGoranHbie UieNoUHbIE PACTBOPLI
Hopma obpa3osaHua otxoaa (N) onpegensietca no gopmyne:

N=Y p n, T/roj,

rhe Y — 06beM WEeNoYHOrO SNEKTPONUTa, M>; p — NNOTHOCTb OTPaBOTaHHOrO 3NeKTpo-
nta, 7/M° (p =1.15 ~ 1.25); n — nepuoanyHOCTb C/IMBa 3NEKTPONUTa, pas/roa.

Kecrakple GaHKKW U3-Nof KPacKu
Hopma 06pa3osanust oTxoaa onpeaensercs no hopmyne:

N=>M'n+2XM; a, T/roa
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rae M, — macca t - ro Buaia Taphl, T/roa; N ~ YACNO BUAOSB Tapbl, M,; — Macca Kpackm B 1 -
O Tape, T/rod; o, — COAepXaHue OCTATKOB KPacku B 1-TOW Tape B gonsix ot M,, (0.01 -
0.05).

NapoHuT

Hopma 0bpasoBaHua 0TX04a onpeaenseTcs C YYETOM NOoTepb NapoHUTa NPU U3roTosne-
HUK (BbipE3Ke) NPOoKNaAoK (npuHuMaercs B konuuecTse 10% OT Maccbl NOCTYNUBLWIETD
NAPOHUTA) U KOMIMYECTBA CTapbix (3aMeHsieMbix) npoknaaok (NpuHuMaeTcs no MakTy nnv B
COOTBETCTBMM C HOpMaMK pacxoaa Matepuanos [31]).

[ipoune CTpoMTEenbHbIE OTXOAbI
Konnuecrso CTPOMTENbHLIX OTXOA0B NpUHUMAETCs no (hakTy 06pa3oBaHus.

bol crexkna

Hopma obpazoBaHMa oTxogda (M) onpepensietca no opmyne: M = Mo * 6 - p - 0.12,
T/roa. (34ecb Mo —~ KOAVYECTBO NOCTYNaioWero cTekna B M?, § — ToNLMHA CTeKna B M, p ~
NAOTHOCTb cTekna (2.5 7/M°), 0.12 — yaenbHblit HopMaThe obpa3osanns Gos crekna [32].

Qb6pe3xun nuHoNeyMa

Pacxopyetcst B8 ron 320 M2 nuHoneyma TonwmHon 0.003 M. IhoTHoCT NMHONeyma ~ 0.6
T/M° [45].

HopMa 0bpa3oBaHnA 0TX0Aa onpeaenseTcs ¢ MChonb3osaHnem opMynbl Ana pacyeTa
605 cTekna (MNOTHOCTL AuHoneyma — 0.6 T/m® [45]).

Pybepoun
HopMa obpazoBaHus 0TX04a NPUHUMAETCS MO PaKTUUYECKOMY COCTOSHNIO.

Ocaiok € NeCcKoNoBOK

O6beM CTOUHbBIX BOJ], NOCTYNAOWMX B MECKoNoBKy — V, M3/rod. YaenbHbiii HOpMaTUBR
0bpazoBaHMs BNAXHOIo ocajka (necok + s3seckb) — 0.15 kr/m® [28, 44]. Hopma obpa3oBa-
Hus otxogqa — M =V * 0.15 - 0.001, 1/rog.

epMeTUKn

Yucno akKyMynsTOpHbLIX 6akos — 3 wiT. 3anuTo B Kaxaovit 6ak — 10 T repmeTuka. lle-
pPUOAMUHOCTE 38MEHbI repMeTnKa B bake — 1 pas3 B 3 roaa.

HopmMma 06paszoBaHng OTX0[a onpeaensieTcst, MCXoas M3 nepuoaruyHOCTY 3aMeHbl repme-
TMKa (1 pa3 B 3 rofja) ¥ YNCna akKyMynaToOPHbIX 6aKoB, B KOTOPbIX 3aMEHSAETC repMeTyuk.

OTpaboTanHbie IIOMUHECUEHTHbIE 1aMMNbl
HopMa 06paszosaHma oTpaboTtanHbix namn (N) paccunTeiBaeTcs no opMyne:

N=n-T/T, wr./roa,



rae N — KONMyecTso paboTalowux namn AaHHOro tuna; T, — pecypc BpemMeHn paboTb
namn, 4 (ana namn tuna J1b T, = 4800 — 15000 v, ans namn Tuna APJ1 T, = 6000 - 15000
y [35]); T — Bpemsa paboTsl namn fa{HOro Tuna namn 8 rogy, u

BbITOBbIE 0TXOAbI

Hopma obpasosaHus 6bITOBLIX 0TX0R0B (M4, T/roa) onpeaenseTcs ¢ yY4eToM YAENbHbIX
CaHNTaPHBIX HOPM 0DPa30BaHMAa ObITOBbIX OTXOAOB Ha NPOMLIWAEHHLIX NPeANnPUATUAX —
0.3 M>/roa Ha Yenoseka, CMMCOYHOW YUCNEHHOCTU paboTalowmx Ha TIL u cpeaHeit nnot-
HOCTY OTXOA08, KOTOpas coctasnsaeT 0.25 1/m°.

YaensHas HopMa o6pasoBaHus BbITOBLIX OTX0A0B cTonoson — 0.0001 m°/6moao [48].
[M10THOCTL 0TX0A08B — 0.3 T/M°.

YaenbHas HOpMa 06pasoBaHys ObiTOBbIX OTXOAOB B CKINAACKUX MOMELEHUsX Ha 1 m?
CKNAZICKMX nomeLleHuit — 0.0019 m>/m%. MnoTHocTL 0TX0a08 ~ 0.5 1/m° [48].

CMeT C TEPPUTOPHUU

Mnowaas ybupaeMmbix Tepputopuihi — S M% HopmatusHoe konnuectso cmeta — 0.005
1/M?% roa [39]. Konnyectso otxoga - M = S - 0.005, 7/rog.

MeluKoTapa AXXYTOBAas

KonnueciBO QKYTOBbIX MEWKOB — N, WT/T0A, MacCa Mewika — m, T.
KONUYECTBO UCNONbL30BaHHbIX MELIKOB 3aBNCUT OT pacxofa CbipbS.
Hopma obpa3osanng otxoda, M, = N - m, 1/rog.

byMaXKHble MeLlKy

Konnuecteo Mewikos —~ N, wt/rofa, Macca Metika — m, T.
KonnyecrTsBo UCNOMb30BaHHbIX MELWKOB 3aBUCUT OT PacxXoaa Chipbs.
Hopma obpaszoBaHnsg otxopa, My = N - m, T/roA.

Tapa nonnsTuneHosas

Konuuecrso nonuatuneHossix mewkos — N, wr/rof, Macca metlika - m, T.
KonunuecTtBo Ncrnonb30BaHHbIX MELUKOB 3aBACKMT OT pacxoda Cbipb4.
HopMa o6pa3oBanua otxoaa, M. = N - m, T/roa.

Tapa u3 nog XMMpeakTuBOB

KonuyecTso CTek/I HHON Tapbt gaHHOTo obbema — N WwiT/roga, cpeaHan Macca eanHAY-
HOW Tapbl — m, T.

KONMMYECTBO MCNONL30BAHHOM Tapbl 3aBUCUT OT PacxoAa Chipbsl.
HOPMa o6pazoBarug oTxoaa, Mo = N - m, 1/roa.

Huwesnie oTxoabt

HopMa o6paszoBarns oTxonoB (N) pacCuUMTLIBAETCS, UCXOAS U3 CPEAHECYTOUHON HOPMb
Hakonnenus wa 1 6ntoac — 0.0001 M°, uncna pabounx axen 8 rogy (n), uicna 61104 Ha OA-
HOro uenoseka (m) v uncna paboTaowmx (2):

N=0.0001 " n-m-z ™M}rog,
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[Tpn Hanuuum B8 cocrase 13U obwexuntusa senrunHa N yBenm4uBaeTCA Ha BESINUUHY:
_ A =z, + 0.004 - 365, m’/rop, '
rae 7z, — Yo paboTHUkoB, npoxusarowmx B obuwexuntun; 0.004 — cpeaHecyTo4Has
HOpPMa HakomnneHus oTxoao. (M) Ha ogHo pabodee MecTo (paboTHMKA).

OTxXoAL! MeANYHKTA
HopMa o06pa3oBaHua orxopos onpepenserca u3 pacyeta 0.0001 T Ha dyenoseka
(32, 33].

NMpuMevyaHue. PacueT yaenbHbiX HOpMaTUBOB 00Pa30BaHUa OTXOL0B BbINONHSETCA UC-
XOAA U3 rofoBbIX HOPM 006pa3oBaHNS OTXOAOB U MaCChi NMOME3HC UCNOJbI0BAHHOMO B Troay
TOMANB3 B YCSIOBHOM NCYUCIIEHUN.
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4. KNIACCHOUKAIINUA OTXOJ0B

Knacc ONacHOCTU pacCUnThiBaeTCs B COOTBETCTBUM C «KpuTepnsiMm oTHeCeHUs! ONACHbIX
OTXOAOB K KNAaccy OMnacHOCTU AUIS1 OKPYXKatowen NpupoaHON cpeabi», YTBEDKAECHHbIE NPU-
ka3om MFP Poccny o1 15 mioHa 2001 r. N@ 511,

[na T2 xapaKrepHbl cnegyioume oTxoab:

- NMPON3BOACTBA - OTPAbOTaHHbIe Macna, 30N1a KaMeHHoyronbHas T2, wnam ot ouuct-
KW KOTNoB Ha T32U, WrNak KaMeHHOYronbHbiM, HedTewnaMm npu 3a4ncrke pesepsByapos,
0CaflkKu OUUCTHBIX COOPYXEHWUM, OTXOAbl KaTMOHWTOBOW CMOJIbl, WIAM HEWTPannsauuu,
WwnaMm rMAPOKCUMAOB LBETHbIX MeTasnioB, nonuuniobytuned (O0TXoAb NpU UCMOAb30BAHUM
repMETUKOB), OKannHa, PuNbTpbl, 3arpa3HeHHbie HeTEenpPoOAYKTaMu, WNaMm pereHepauum
Macna, OTXoAbl 0DMYpPOBKU, TPYHT {NecokK), coaepXalinit HedTenpoayKTbl, NOM 1 CTPYXKK2
yepHbIX U L{BETHLIX METANN0B, IOM 30PasnBHbIX U34ENNIA, OTApKK CBAPOYHLIX 3NEKTPOAOS,
O0TpabOTaHHbLIE AKKYMYRATOPLI, OTPaboTaHHble 3NEKTPCNUTHI aKKyMyNaTopHbiX Gartapewm,
LIMHbI C TKAGHEBLIM U METANNNYECKUM KOPAOM, NbiNb abpa3uBHO-MEeTa/nuyeckasl, apesec-
Hble CTPY)KKW ¥ ONMUNKKN, KYCKOBbIE OTXOA4bl APEBEeCUHbI, BETOWL NPOMaCcNeHHas, MaKkynaTy-
pa, 6oW CTeKNa, NapoHUT, OTXOAbI Ternonsonauum, oTpaboTaHHble PacTBOPUTENY, LWNAM OT
3a4MCTKU 0bopyaoBaHms, XecTaHbie baHku U3-1oa Kpacku, oTpaboTaHHbie pacTBoOpUTeny,
oTpaboTaHHble wWenourble PacTBOpbl, OTPADOTaHHLIE Macnsaxrble GUNLTPLI, KOHASHCAT,
coiep kati HedTenpPoAYKTbI, 0TXO0Abl OrHEYNOPOoB, NMPOMbBIWAEHHBIN MYCOop;

- notTpedbnenna -~ oTpaboTaHHblie NIOMUHECLEHTHbIE naMnbl, 6LITOBbLIE OTXOAbI, fUilleBbie
OTXOAbl, MEAULIMHCKWE OTXOAbI.

OTxo4bl OCHOBHOIO MPOU3BOACTBa: OTPAbOTaHHbIe Macna, 3013 KaMeHHoyronbHas T4,
WNAK KaMeHHOYTONbHLIYM, HedTewinaM npu 3auUncTke pesepayapoR, OCAAKN OUUCTHLIX CO-
OPY)KEHWK, OTXOAbI KaTUOHWUTOBOW CMONbI, WWNAM HeWTpanulaunu, WnaM OT OYUCTKU KOT-
NOB, WNAM TMAPOKCMAOB LBETHLIX METanjioB, Nnoinm3obyTuneH, OoKasnuHa, QUNbLTPbl, 3a-
FPA3HEHHbIe HedTenpoayKTamMy, WNaM pereHepauun macna, OTpaboTaHHbie WenoYyHble
PacTBOpbl, OTXOAbl OOMYPOBKM, OTPabOTaHHbIe AKKYMynaTOpbl U 3NeKTponuTbl (Ha nog-
CTaHuuax).

OTx0oA4bl BCROMOraTefibHOMO NPOW3BOACTBA: OTXOAbl OBMYpPOBKUW, TDYHT, COAEpKalinu
HeTENPOAYKThI, MOM W CTPYXKKA YEPHbIX U LBETHbLIX METANN0B, N10M abpasmnBHbIX U3AENWUHN,
Orapku CBaPOYHMbIX INEKTPoAoB, OTpaboTaHHbie akKyMynsaTopbl {(TPaHCNoOpTHbIE), oTpabo-
TaHHbIE 3NEKTPONUTbLI aKKyMyNsATOpHbIX baTapen (TpaHCnopTHbie), LMHbI C TKAHEBbIM U
METANIMYECKUM KOPAOM, NbiNib abpasnBHO-METANNYECKasn, APEBECHbIE OTXOMbi, BETOWbL
NPOMacCneHrHas, Makynatypa, oTpaboTaHHble MacnsHble puAbLTpbl, DOU CTekNa, XeCTHHbie
6aHKn n3-nop kpacku, oTpaboTaHHble PacTBOPWUTENM, WaM OT 3a4UMCTKW 06OpyNOBaHMS,
KOHAEHCAT, coaepXXallipmit HedbTENPOAYKTbI, NAPOHWUT, MPOMbILLAEHHBI MYCOP.

B Tabn. 4.1 npusegeHa knaccudurayma otxogo8 TILL no knaccam onacHOCTU B COOT-
EETCTBHH C cornacopanHoMm 8 CaukTr-Netepbyprckom TCOH w JleHobncaHanupHaasope

BpemeHHoM pervoranbHoM koaudmkatope oTxogoB ans CankT -Metepbypra w JleHuH-
'Pagckoun obnactun”, 1998 r.
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Tabnuua 4.1
KJTACCUDOUKALIUA OTXO/J0B T3U

N2 HanmeHOBaHue 0TxoAa Koa onggscoén
1. | OrpaboTaHHble Macna, noanexawme pereHepaumn | 12.01 3
2 | OrpaboraHHoe TypbuHHOe Macno | 1214 | 3
3 | OTpaboTaHHOe KOMNpeccopHoe Macno 12.08 | 3
4 | OTpaboTaHHOe 3NeKTpoTEeXHNYECKoe Macno, TPaHCOop- 12.10 3
MaTOpHOE *
5 | OrpaboTaHHOE MOTOPHOE Macso 12.12 ]_ 3
| 6 | OTpaboTaHHOE MHAYCTPUanNbHOE Macho 12.13 | 3
/ | HegTewnam npu 3a4nCTKe pesepsyapoB 13.10 2
8 | Ocagku OYUCTHBIX COOPYXEHMN 13.02 4
9 | Ocagkn OC MOMKM aBTOTPaHCNOPTa 13.01 4 |
10 | 3ona kameHHoyronbHas ToU 62.14 4
11 | Wnak KAMEHHOYIrO/IbHbIN 62.04 4
12 | UinaM o1 04UCTKK KOThoB Ha ToU 1 6201 | 4
13 | flonunsobyTuneH 58.04 4
14 | OTxoabl 06MYpOBKHU 62.10 j' 4
15 | Orxopabt OrHeynopos 54.11 | 4
16 | UlnaM HenTpanusaumm i 54.02 | 4
17 | OTxoAbl KATUOHUTOBOW CMONbI i 62.11 4
18 | inam, cogepxatinn rugpokcua anioMuHus 56.51 | 4 |
19 | LUnam pereHepalimm macna 12.24 3
20 | DnnbTpbl, 3arpasHeHHble HedTenpofyKTaMi 13.13 3-4
21 | Lleonut nocne agcopbumnun BoAb M3 Macersn | 219.02 3
22 | Cynboyronb 219.01 4
23 | 'pyHT, cogep>kawini HedTenpoayKTb! 13.09 4
24 | JIOM YepHbIX METaos 150.01 4
25 | CTPYXKM YepHbIX METANN0B ) 150.09 4
26 | JIoM UBETHbIX METaNI08 | 150.02 4
27 | Orapku CBapOYHbIX 3NEKTPOAOB | 150.07 4
28 | OTX04bl OrHEYNOpOoB 54.11 4
29 | OTxoawl TEN/IOM30n8UNMN 62.09 4
30 | 3ona cnaHuesas nocie rmapo3onoyaaneHus 62.02 3-4
31 | 3ona cnaHuyesas cyxas 62.03 3-4
32 | 3ona ppesecHas i 62.05 4
33 | 3ona TopdaHas 6206 4
34 | lLnam oT 3a4uCTKu BakoB pacTBopa rAnHO3eMa 62.12 4
35 | MyCcop NpOMbILLIeHHBIV 59.01 4
36 | lLnaM oT 3a4nMCTKKU 060pyA0BaHUS 57.22 4
37 | KoHaeHcaT, coaepxalmn HedrenpoayKrbl 13.08 T 3
38 | O1paboTaHHbIe aKKyMyNaTopb | 215.01 | 4
39 | OTpaboTaHHble INEeKTPONUTLI aKKYMYNSATOPHbIX 43.01 2
baTapen N
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Knacc |
N© HanmeroBaHWe 0Tx04a | Koa | onacHoctv
40 | lUnHbI C TKaHEeBbIM KOPAOM | 200.03 4
41 | UIMHbt C MeTaN/IMYecKnMm KopaOM 200.02 4
" 42 | OkanuHa jr 150.11 4
43 | [Nbinb abpasneHO-MeTanNU4ecKan 65.02 4
44 | Jlom abpa3uBHbIX N3aennn 65.03 4
45 | lpeBecHbie CTPYXKA, OINIKW 160.01 4
46 | KyCcKoBble 0TX0/1bt APEBECUHD! 160.03 4
47 | BeTowb NnpoMacneHHaa 13.07 4
48 | OrpaboTaHHbie NIOMUHECLIeHTHbIE Namnbl, Tpybya- 19.05 1
Thle
49 | OTpaboTaHHbIe PTYTHbLIE NaMnbt ANa HAapyXXH. ocBe- 19.06 1 ]
L{EeHUS
50 | Taponrut 58.49 4
51 |boucrekna 162.01 4
52 1 OTxXoAb! daHeph! 63.04 I 4
53 | Omxoab ACT1 63.01 4
54 | O6peskn nuHONeyMa 161.08 | 4
95 | KecTtaHsie HaHKM U3 NOA KPacKu 202.02 4
56 | OtpaboTtaHHas pe3nHa He apMupoBaHHas 200.04 .
57 | OTpaboraHHble pacTBOpUTENHN 14.05 3 |
58 | OtpaboTtarHas Wwenovs 1 57.28 2
59 | Makynartypa | 151.01 4
60 | bbiTOBbIE OTX0OAb! 153.01 4
61 | lNvuesbie 0TX0AbI CTONOBOW | 152.08 4 ]
62 | OTpaboTanHbi NepeBa30YHLIN MaTepuan 4901 | 4
63 | Winpuusbl oaHopa3oebie nocne aesnHdexunn 49.02 4

KpoMe oTxonos, obpasywowmxca Ha ToU, B Tabn. 4.1 npusefeHbl 0TX04bl, KOTOPbIE MO-
ryT ObiTh NoAyueHbl npy ux pasgenexsun. Hanpumep, otxoab! 06MypoBku MOTYT ObiTe pas3-
AENEHbI Ha OTXOAb! OFHEYNOPOB U OTXOAbI TEMION30/9UNN; Ha HEKOTOpbIX T3 3Th 0TXOAb
MOTYT COCTONATb U3 NPOMBILIEHHOIO Mycopa 1 OTX0A408B Tennonsonauny. OunsTpbl, 3arpas-
HEHHblE HedTenpoaykTaMy, MOryT NpeacTaBnnaTb coboun cunukarenu, LeonvTbl, WK, Ha-
npuMep, NoNMBUHUNBYTHUPaN..

S. OINPEJAEJIEHHME IIPEAEJBHOI'O KOJIMYECTBA OTXO-
J0OB, PASMEHIAEMbBLIX HA TEPPUTOPHUH THII

PacueT npegensHOro Konuyecrsa oTxXoA0B Ha Tepputopun TIU BbINONHAETCA B COOT-
BETCTBUM C HOpPMaTUBHLIM AOKYMEHTOM “TIpeaenbHoe KOANYeCTBO HAKOMNEeHUS TOKCHMUYHbIX
NPOMLILINEHHbIX OTXOA0B Ha Tepputopuin opranusaunin” (Munrsapas CCCP, MunncrepcTso
MEnuopauun u sBogHoro xossauctea CCCP, Munuctepcreo reonornm CCCP, M.: 1985) n C
YHETOM TeXHONOrnYyecKkMx ycnosni obpasoBaHnsa OTXO[0B, HanMuua cBoBOAHbLIX crneyunanb-
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HO TOATOTOBNEHHbIX MeCT (Ans pa3sMelleHus oTxoaos), nx nnowaau (ob6veMa), TOKCUKONO-
FUYeCKON COBMECTUMOCTU pasMeltieHus OTXO0[0B.

fpy onpegenexnuy NpeacnbHoro Konu4ecTsa oTXoA0B UenecoobpazHo yuuTbiBaTh TO,
YyTO NO YCnoBunAM 06pa3oBaHUs OTXOAbl PA3AENAOTC Ha ABe FPynnbl: oTX0oAbl, 0bpasyio-
LMecs HeNnOCPEACTBEeHHO fpUM NPOBEeAeHUU KOHKPETHOrO NPOU3BOACTBEHHOrO npouecca, u
OTX0Abi, 0bpa3sytowmeca nepuoanyeckn (HakannMealTCs BO BpeMs NposeAcHuUs npouecca
B TexXHONorn4yeckoM obopynoBaHn [0 ACNYCTUMbBIX TEXHONMOrM4ecKnM pernamedToM unm
NPOEKTOM KONUYeCTB).

K nepson rpynne oTxoAoB, HanpuMep, OTHOCATCA: OTpaboTaHHble Maca, LUiaK KaMeH-
HOYTONbHbIW, OTXOALI OOMYDPOBKM, OTXOAbI OrHEYNOPOB, OTXOAL!I TENAOKU30NALNN, NPOMbiLll-
NEHHLIK MYCOD, MPYHT, CoAepXxaWmnn HedTEenpoAYKThl, JIOM U CTPYXXKA YepHbIX U LBETHbLIX
MEeTaNNoB, Orapkn CBAPOUYHbIX 3MEKTPOACE, Nbib abpasvBHO-METanInyeckasn, noMm abpa-
3UBHbIX U3AEeNnUW, 0TXOAbl APEBECUMHbI, BETOLLL NPOMACNEHHasA, OTPabOoTaHHbIE NIOMUHEC-
JeHTHbIE NaMnbl, ObITOBLIE, NULLEBLIE U MEAULIMHCKME OTXOAbI.

Ko BTOpOU rpynne OTxXQA0B, HanpuMep, OTHOCATCA: HedTewnam npu 3a4nucTke pesep-
ByapoB, OCaAKN OUYUCTHBLIX COOpPYXeHuy, 3ona 1oL, nonuus3odbyTuneH, wnaMm OT OUMCTKU
KOTNOB Ha TOU, Wwnam HenuTpanuiauuu, Mmatepman ©OUNLTPOBANLHbIA UOHOODMEHHLIN,
HinaM, CoAepXaumm rMAPoOKCMA aslloMuKHng, oTpaboTaHHbie akKyMynsTopbl, OTpaboTaHHbIe
3NEKTPONTbLI aKKYMYNIATOPHLIX Gartapen, WwuHbl, OKanuHa, WAHaM pereHepaunn Macna,
yeonut nocrne abcopbunu Boabl U3 Macen, cynboyronb, GunbTpbl, 3arpsa3HeHHbie HedTe-
NPOAYKTaMu, MaKynaTypa.

MpepensHoe konuyectso (I1;) oTxoAa NepsoK rpynnel onpeaenseTca no dopMyne:

|'|1 =N+ M ; 71,

rae N — roposan HopMa obpa3oBaHua OTXOAa, T, M — Macca oTxoA0B, pa3MellaeMas B
eMKOCTSX WK H3 CNeuMancHbiX nnowaakax. fpu oTCyTCTBUM eMKOCTER U NNOWAAOK ANS
pa3MelleHns AaHHOro suaa otxonos M = 0,

MpepensHoe konudecTso (I1;,) 0TXoaa BTOPOU rpyrinb! ofnpeaensercsa no dbopmyne:

nz =N'T+ M s T,

rae T —~ NepuoiMuHOCTL 0bpazoBanns (BbIrPY3KU N3 TeXHONOMMYECKOro arperarta) OTxo-
na, ron'; N — Hopma obpaszosanus oTxoaa, T/roA.

[py pasMelleHn ChipbeBbIX MaTepuanos U 0TX0A0B Ha TeppuTopuu 13U cneayet npe-
AYyCMaTpuBaThL BO3MOXHOCTL aBapuMHbIX cutyauun. Takme cutyaymm MoryT UMETb MeCTO B
cnydae pasoutua oTpaboTaHHbLIX MNM HOBLIX PTYTHBLIX AaMi, nponusa TYPOWHHOO W
TPaAHC(POPMATOPHOrO Macen, Masyra — NpuU nepexkadKke ero U3 XenesHoQopoXHbIX N aB-
TOUNCTEDH B pe3epByapbi, CBEPXHOPMAaTUBHOM HaKOMNAeHUn oTxoa08 BONU3N TPAHCNOPTHBIX
NpOe3n0B N NEWeXoAHbIX MPOXOA0B, HAKOMNEHWM OTXOA0B HA HENOArOTOBNEHHbLIX AN
N3HHOro OTX0Aa NNOWAAKax, NpyU COBMECTHOM pa3MelieHn OTX040B 6e3 yyeTa ux CBOUCTB
1 KNAccoB oNnacHoCTn # T.A4.

[py pasonTUM PTYTHLIX NaMi Npn UX XpaHEHUM HEOOXOAKMMO B TeYeHUe CYTOK BbiBE3TH
namnsi 418 06e3BpexnBaHns Ha CneyvannsnpoBaHHoe NpeanpuaTre; eMKOCTb AN XpaHe-
HUS naMn gomkHa 6biTb 0bpaboTaHa (B COOTBETCTBUM C M3BECTHLIMKU PEKOMEHAIUMNSMU)
XNTOPHBLIM XENE30M MK ApYyruMu peareHTamu [24].

Ha cnydau asapunHOro nponuvBa TyYpOUHHOMO Unn TpaHchOpMaTOpHOro Macen A0MXKHbI
ObIThL NpegyCcMOTpeHbl CnBLE Macen OT Typboarperatos, TpaHChOpMaTopoB, BbIKIKOYATE-

nen B crneunancHbie eMKOCTU (NOBYLUKW) BMECTUMOCTBIO He MeHee ABYKpaTHOro obbema
ncnoabsyemoro Ha 13U macna.
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Nns NPEAOTBPALLEHWS APYTUX aBapunHbix CuTyaumn B BonbwmHcTBe Cnyyaes TpebyeT-
csl CMCTEMATHUUECKMA KOHTPOMb 33 BLINOMHEHMEM TEXHONOIMYECKUX WHCTPYKLMA U Mepo-
ApUATMA N0 OXPaHe TPyAa ¥ NOXapHOW NpounakTvke, UHCTPYKUMIK N0 XPAHERNIO OTXO-
[oB. )

Mpyi aBapyMHOM 3arpsA3HEHUW NOBEPXHOCTM 3€MAN Ma3yTOM MU MachamMu NpeanaraeT-
cq npeaycMaTprBaTb XMMUUYECKY0 06paboTKy 3arpsasHeHHbIX YYacTKOB f104Bbl NyTEM pac-
npeaenenns cneumanbHbiX COCTaBoB [5], Hanpumep: 1 kr v3BeCTH (copepxawen 1 %
MaccH. CMeCU CTeapuHOBOW Wnn nansMuTMHOBOM kMcnot n 0.5 % MaccH. napadwmHosoro
macna) Ha 1 Kr Hedrenpoaykra. flocne pacnpegenenus coctaBa noysy obpabaTsisaloT
¢pe3oit Ans nepemelBanns, NoMBAIOT BOAOW, 06pasylomMNCa NPY 3TOM NPOAYKT MOXHO
He yaansThb,

6. MEPOITPUSATHUS 110 CHUKXEHHUIO KOJIMYECTBA
UCTEIIEHU OHACHOCTH OTX0/10B

Omxoabt T2U, 338 MCKAKYEHUEM 30M0LWNaKOBbIX OTX0A0B, 0OPa3yioMXCa NPU OKUraHum
yrnen, ABNATCA ManoTOHHaXHbIMU, Pa3paboTaHHble TeXHONMorMn ytunusauun ana 6onb-
LIMHCTBA OTXOAOB MPaKTUHECKN OTCYTCTBYIOT. OAHOM M3 CYLHECTBEHHbLIX NPUYMH 3TOro
aBNSETCA OTCYTCTBUE HAAEXHOW MHMDOPMALIMKU O COCTase KOHKPETHOro OTXOAa M U3MeHe-
HAM COCTaBa W KOMUECTBa OTXOAA BO BpeMeHun. Pa3paboTka HOPMaTMBOB NpeaenbHOro
nasMeLIeHU OTXOAR08B MNO3BONAET UCKNIOYUTD 3TY NPUUNKY NYTEM NOyYeHns uHpopMaunu,
HEOBXOAUMOM ANs PeLieHnst BOMPOCoB YTUNN3ALuu OTXOA0B.

B 3aBMCUMOCTY OT TEXHONOIMK COKUIraHUS TONAMBA U NONYYEHUS SNEKTPUYECKOU 3Hep-
M Ha pPasnuyHbix TOC B HacTodulee Bpemsi UCNONLbIYIOTCA pa3HOObpa3Hblie CnoCcobbl CO-
KpaleHst OTXOA0B. BbiBO3 OTXOOB ANS KOHKPETHOW 0b6paboTku Mnu pasMmelieHnne corna-
COBbLIBAETCH CO CMELMaANU3NPOBaHHbIMK NPEeaNnpPUATUIMU.

OTpaboTaHHbie JHOMUHECUEHTHbIE NaMnbl BbIBO3STCS (B 3aBUCUMOCTK OT TUMa NaMn) Ha
CNeuuanu3npoBaHHbie NpeanpuaTvs no nepepabotke pryTHoiX namn (Cnyxba 3nexkTpo-
CHabxxeHns MeTpononuTteHa, MyHMLMNANbLHOE 3KONoruyeckoe npeanpustue «Mepkypnin»,
nonuroH «KpacHeii bop» v 4p.)

HedTetwnam rnpu 3a4ncTKe pe3epsyapoB, MPYHT coaepxaumn HedTenpoayKTbl, nonm-
M300YTUNEH, OCaAKW QUUCTHBIX COOPYXEHWM, KOHAEHCAT, coaepXalumn HedTenpoayKTbl,
BbIBO3ATCH HA Cneuuanu3npoBaHHOE NpeanpuaTue, nMeloLlee neuy 4na OKuraHus oTxoAaos
(nonuron «Kpacusis Bop»).

JIoM 1 CTpy>KKa YepHbIX METANN0B, Orapkn CBaApOUHbIX 3NEKTPOAOB, OKa/IMHA BbIBO3STCS
C Uenbio yTunmsaumu Ha NpeanpusaTust, rMetotime MeTannypruyeckoe npon3soacTso, Ha-
npuMep, AQ «Wxopcknit 3asoa», AO3T «BTropuepmer».,

JIOM LIBETHbIX METasUi0B BbIBO3UTCA C LIENbI0 AanbHerWwen ytunusadum B cuctemy AO
«Bropusermer», «KpacHbit Boibopxeu» v ap.

OvpaboTaHHbie akkyMyNAaTOpbl BLIBO3ATCA ANA YTUWAN33UMU HA CheuMann3npoBaHHoe
NpeanpusaTue (AKKyMynaTopHbir 3asoa AQ «banTanekTpo»).

bbITOBLIE OTXOABI, OTXOAbI TErNNOU30NALUNN, NTIOM abpasnBHbIX U34enui, Nbinb abpasue-
HO-MeTannuueckan u HeKoTopblie Apyrue OTXOAb! BbIBO3ATCA Ha OOLWIEropoACcKWe NONNIOHBI
TBEDABIX, TBEpAbIX BLITOBbLIX OTX0A0B (Y4acTOK nonesoro koMnocTuposawua N2 2, N2 3
Ap.).

LMHLI MoryT 6biTh Mcnonb3oBaHbl Ha TOL My BuiBe3eHbl HA nepepaboTKy (OKUraHue,

"MPOnu3) Ha cneyuannanpoBaHHOE NpeanpusiTHe.
47




Pag oTX00B UCNOMB3YETCa HenocpeacTseHHo Ha TOU: nop 3ackinky TeppyTopn (Ha-
npuMmep, oTXoAbi OOMYPOBOK, NPOMbILWSIEHHBLIU MYCOP, CTPY>KKW, ONUNKKA, LWnaMm HerTpanu-
3auum, 30na TSL); OKMraHue CoBMeCTHO C MasyToOM WK YrfieM B TOMKAX KOT/0arperaTos
(oTpaboTaHHbie MacnNa, BETOWbL NPOMACNeHHasa, Makynatypa, He NPpUHMMaeMas cneyuanu-
3upoBaHHbIMK NpeanpuaTuamu (MI311 «Broppecypcobi», AO «Hesckas MakynaTypa» U ap.);
OKWUraHme B TONKaxX CrneuuansHbiX neden (ApeBeCHblie 0TXoAbl, MakynaTypa, BETOWbL Apo-
MacneHHas, LWnHbI); UCNONb30BAHME HA HYX /bl Hacenerus (ApeBecHble 0TXOAbl, MaKynaTy-
Pa, WNHbL).

CnefiyeT OTMETUTb, YTO OKUraHue OoTpaboTaHHbIX Macesn, Nofiexaux pereHepauni,
Kak MeToA “X yTUNuU3auuuv (B Buae TennoBOU 3HEPrvun) Henb3s NPU3HaTb NEepPCneKTUBHLIM,
Ans cHwKeHns KonuvecTsa OTPaboTaHHbIX Macen yenecoobpasHo npeaycMaTpuBaTh yBe-
NUueHue CTeneHn 3arpy3Ku UK MOLHOCTM AEUCTBYIOWNX pereHepaTuUBHbIX YCTAHOBOK WK
DA3PAbOTKY HOBLIX TEXHOMOIUMY pereHepaumyn. BO3MOXHO pacCMOTpEHUe BOMPOCa O pere-
Hepauuy Macen (TypouHHOro, TpaHchopMaTopHoro) B macwTabe Heckonbkux TOL.

[peacTasnaeTca uenecoobpasHblM opranmn3alns paboT Ha Kaxgon TaL no Makcumans-
HOMY UCNONL30BAHUIO OTXOA0B ODMYPOBOK, BbIACAEHUID M3 3TUX OTXOAOB OrHEYTNOPHbLIX
MaTepuanoB C LUEeNbIo UX YTUnusauuu B KayecrTee CbiPbeBOIro Matepuana Ha cneyuanmninpo-
BaHHbIX NPeaAnpUATUSAX U B cucreme «CeB3ansTOPOrHeynop».

C uenbld CHMKEHUA KONUYECTBa OTPaADOTAHHbLIX NIOMUHECUEHTHbLIX NaMn BO3MOXKHO
nposesieHne paboTt NO KX 3aMeHe NaMnaMn HakannMBaHus.

[na cHWKeHUs Knacca onacHOCTH oTpaboTaHHbIX 3NEeKTPONUTOB LenecoobpasHo npeay-
CMATPUBATb UX HEUTPANU3aumio M3BEeCTbIO C NOlYYEHMEM B KaAYeCTBe NPOAYKTa HeUTpanu-
3aUuKM runca, KOTopbin NOCNe eCTeCTBEHHOW CYLWIKN MOXET BbiTb UCNONBL30BaH NOA 3acbIfKy
TEPPUTOPUMN, ANA HEUTpanu3aumn MoXeTt HbiTb WMCNONb30BaH BOAHbLIA PACTBOP 3MMMWAKa,
OTpaboTaHHbIE WeNIoYHbIe PacTBOPLl. OBpasyowics Npy 3ToM pacTeop cynbdata aMMo-
HUS MOXET ObiTh MCNONBL30BAH B KayeCTBe MECTHOMO yaobpenus Ans nocajok Ha TeppuTo-
pun TIL. 2T0 OTHOCMTCA TAKXKEe ¥ K LUaMOBbLIM OTX0AaM, OCa/IKaM CTOYHbIX BOA.

Ansa ytrinusaumn 3010-1WNakosbiX OTXOA0B, WNAM0OB, OCAAKOB ¥ ADYrUX BUACB OTXOA40B
TOU B Kauecrse CaMOCTOATENbHbLIX MATepuanos (NpoAyKToB) MoxeT ObiTb NpeanoXxeH
LHenbik paa TEXHUYECKNX PeLLEeHNnH.

OgHaxko Ana ux BHeApeHnsa HenocpeacTBeHHo Ha T3, Kak npaBnno, HeObXoauMbl [oO-
NONHUTESIbHbLIE UCccnefoBaHnd. Fipn 3ToM cnefyeT OTMEeTUTb, YTO TEXHONOIUU YTUNN3atinm
3TUX OTX040B, B OCHOBHOM, MaZlOTOHHAXHbIX, NepruoauYecKuX no ycnosuaM obpasosaHung,
CNOXHBLIX N0 COCTaBy, HEe MOTYT ObiTh peHTabenvHbiMy B MacwiTabax ogHow ToU. MNosTomy
pPa3paboTKy BONPOCOB YyTUNM3aLnn uenecoodbpasHo pacCcMaTpuBaTh B MaciuTabe HecKonb-
knx TIL| ropopa; Takow NOAXOA NPEACTABNAETCA uenecoobpasHbiM ¥ Npy YTUNN3auuni
OTXOAO0B B KauecTee A00aBOK B CbiPbeBbIe WMXThl ANS U3BECTHLIX TEXHONOTNA.

48



JJUTEPATYPA

1. CNpaBOYHUK MO NPUMEHEHUIO N HOPMaM pPacxoaa CMa3ouHbix Matepwanos. T.1,2 /
roa pea- E.A. DMuHoBa. M.: Xumus, 1977. 760 c.

2. PacueTr TpyaoeMKOCTH N CTOMMOCTU TEXHWUYECKOro ObCny>XUBaHus U peMoHTa CTPOun-
TeIbHOW TEXHUKN U aBTOTpaHcnopTa. [nasnesuHrpagcrpoin, 1988.

3. HOpMbl TEXHONOMMYEKUX NOTEPL HePTENPOAYKTOB Npn 3awmTe pesepsyapoB. Pyko-
goasiwnn pokymenT. P 112 PCOCP-028-90. AcrpaxaHb, 1990.

4. MeToaNueCKne ykasaHus No OYNUCTKE Ma3yTHbIX De3epByapoB OT AOHHbLIX OTAOXKEHUN.
MY 34-70-165-87/. Coto3ztexanepro, M. 198/. 20 c.

5. ManbryHos .M., Cymapokos M.B. YTunusaumnsa npombitineHHsix otxogos. M.: CTpou-
u3gat, 1990. 352 C.

6. JHepreTruka U oxpaHa oKkpyxatwtlen cpeabl / Moa pen. H.I. 3anoruHa, /1.U1. Kponna,
H0.M. KoctpukunHa. M.: JHeprus, 1979, 352 c.

7. CnpaBouHUK xumuka-aHepreTmnka /loa pen. C.M. Typeuya, 1.1. Bogonoarotoska v
BOAHbLIN PEXUM NaporeHepaTopos. M.: DHeprus, 1972. 456 c.

8. MeTtoanka onpeaeneHnus BanoBbiX U yAeNbHbIX BbIDPOCO8 BPEAHLIX BeweCTB B aTMO-
cepy OT KOTNOB TennosbiX anekTpocratiymn. P 43.02.305-90. M. 1991.

9. CHopHUK MEeTOAMK NO pacyeTy BbiOPOCOB B aTMOCHhepy 3arpsasHsaioLnX BEILeCTB pas-
IMYHbIMU NponssoacTBaMi. Jl. TuapomeTeounsaaT, 1986.

10. Conosees 10.11. TpoekTupoBaHne TennocHabXarwwmx yYCTaHOBOK ANs rnpoMnpen-
npuaTun. M.: JHeprus, 1968. 321 c.

11. CnpaBoYHMK NO PEMOHTY KOTNOB M BCNOMoraTensHoro obopyaosawva / Noa pean.
B.H. WactuHa. M.: DdHeprounsaat, 1981. 496 c.

12. OxpaHa BOAHOIO ¥ BO3AYLWHOrO HacceMHoB OT BbLIOPOCOB TEMOBLIX 3AEKTPOCTaH-
UK. Yuebnuk ans sysos / J1.A. Puxrep, 3.M. Bonkos, B.H. MNokpoBckun. Noa pea. MN.C.
HenopoxHero. M.: SHepromnsaat, 1981. 296 c.

13. TUnoBble MEeTOANYECKUE MONOXKEHUST N0 HOPMUPOBAHMIO 3anacHbLIX YacTen Ha Tex-
HUYECKOE ODCAYyKUBAHWE U PEMOHT MawinH, obopyaosadua n npubopos. YTB. [0CNNaHOM
CCCP o1 25.06.85 r. N2 157, cornacoanbl Focnnadom CCCP 19.02.86 r. N2 087-162-54.

14. HopMbl 3aTpaT Ha TexHMYyecKoe OBCNYXNBAHUE U TeXHUYECKUN DEMOHT aBTOMOOU-
nen. YT1B. MunucrepcTsoM aBroTpaHcnopta PCOCP or 05.05.84 r. N2 60-y.

15. MNonoxeHne 0 TEXHUYECKOM OBCNYXXMBaHWW ¥ PEMOHTE NMOABWXKHOIO COCTasa aBTO-
TPaHCnopTa. Y18. MuumcTepcTeoM aBroTpaHcnopta PCOCP ot 20.09.81 r.

16. CnpaBouHuk MawwmHocTpouTens. M.: MalumiocTpoenue., 1987.

17. benopycos H.W. v ap. dnexTpudeckue kabenu, Npososa v LWHypbl. CnpaBoyHnK. M.:
JHeprus, 1979.

18. UcaHos N1.M., flesnn A.B., MaTteeesa J1.3., KpatueHuHHukoBa U.A. MeToaukun oueH-
K 0bbeMoB 06pazoBaHns TUMUHHLIX TBEPAbLIX OTXOA0B NPOU3BOACTBA K noTpebnexus. Tes.
AOKN. Poccuunck. Hay4H.- NpakT. KoHdepeHumn “OpraHnsaumsa NpupoaooxXpaHHon gesTenb-
HOCTW Ha npeanpuaTusax n Nyt pecypcocbepexeruna”. CM6., 1996, c. 29-31.

19. Nypee 10.10. CnpaBoyYHMK NO aHaNnUTUYeCckon xumMun, M.: Xumusa, 1971, 456 c.

20. CanurapHag ouncTka ropofos OT TBepabix BbIToBbIX 0TX0A08/ MNoa pea. 3.M. Anek-
CaHaposow. M.: CrpoitnzgaTt, 1977. 320 c.

21. Cocras v ceovicTea 30nbi ¢ wnaka TIC. CnpasouHoe nocobue/ B.I. flaHTtenees, J.A.
JlapuHa, B.A. Menentoes u ap. J1.: dHeproaTomnagat, 1985. 288 c.

49



22. Jhobapckmun B.M. Ocapiyn npupoaHbix BoA n MeToAabl nx obpabotku. M.: Crponns-
pat, 1980. 128 c.

23. HopMbl pacxoda vMOHUTOB 1 (DUNBLTPYIOWNUX MATEPUanoB Ha AOCbINKY U 3aMEeHY NMpu
KCNyaTaym BOAONOArOTOBUTENbHLIX YCTaHOBOK TeroBbiX 3nekTpoctanumn. Pl 34. 10.
403 -89. MuHnCTepCcTBO 3HepreTukn n anexkTpudmnkaunn CCCP, M., 1983. 4 c.

24. [lyrauesuny [1.I1. TexHnka paboTbl ¢ pTyTbio B nabopatopHblX ycnosuax. M.: Toc-
xumMusgar, 1961.

25. HopMbl pacxoAa UOHKUTOB U PUNLTRYIOWKWX MaTEPMANOB Ha AOCHINKY U 3aMeHY Npw
3KCNAyaTalun  BOAONOArOTOBUTEsIbHLIX  YCTAHOBOK  TEMf0BbiX  3NEKTPOCTaHLUN.
PA 34.10.403 - 89. MuHucTepctBo 3Hepretukn n anektpuopukaumn CCCP. M., 1989, P/l
34.37.526-94. MuuucTepcrTeo 3Hepretnku PO, M., 1994 r,

26. Wawkmu 1.U., bpan WU.B. Perenepaiuus 0TpaboTaHHbiX HedTaHbiX Macen. M.: Xu-
mns, 1970. 303 c.

27. NHamBulyanbHbie HOpPMbl pacxoda TypOMHHOro Macna Ha pEMOHTHbIE M 3KCnyaTa-
LIMOHHbBbIE HYXAbl Ana TypbuH U BcnomoratensHoro obopyaosannsa 12C. Paspabotuuk: 10
No Hanafke, COBEPWEHCTBOBAHUIO TEXHONOrMU W KCTAyaTaLmMu 31EKTPOCTaHUMN U CeTen
«Coto3zTexadepro». YreepxxaeHo Munsnepro CCCP 14.07.1987 r. 25 c.

28. PykoBoasiumy aokyment, P/l 34. 10. 561 -88. M., 1988. 11 c.

29. Cvupros A4, Nivtunos K.M. CnpaBounas KHWKKa SHEpreThka. M. DHeproaTommns-
aat, 1987. 568 C.

30. UHCTpYyKUMa no opralusaunu coopa oTpaboTaHHbLIX HePTENPOAYKTOB Ha NpeAnpn-
ATUSX M opranu3aumsx. MUHUCTEPCTBO CeNnbCcKoro X03ancTea u crpoutensctaa CCCP, 1984,
FOCT 2517. Hedtb n HedTrenpoaykTol; KpaTtkun aBTOMOOUNbHLIM cripaBoyHnk. HAUAT, M.:
TpaHcnopr, 1985.

31. l'onbCTpem B.A., MBaueHKO A.C. CnpaBOYHUK 3HEPreTUKa NpoMbItLNeHHbIX Npeanpu-
arun, Kues: TexHuka, 1987. 463 c.

32. CnpaBo4Hble Marepransl NO yAebHLIM NoKasaTenam obpa3nBanns BaXXHEULLNX BU-
A0B OTX0A40B npoussoacTea U notpebnenns. HULTTYPO npn MunakoHoMmunke v MutHnpupoae
Paoccvn. M. 1966. 67 C.

33. MHCTPYKUMA MO Opranu3aummM M TEXHONOMMKU MEXaHU3NUPOBaHHON yOOpKKM HacenieH-
HbIX MeCT. Mumkunnkomxossauncrsa PCOCP, M., 1980.

34. CnpasoyHuKk HOMeHknaTypbl [ occiaba CCCP. M.: DkoHoMuka, 1987.

35. CnpaBouHas kHura no csetotexHuke / Mog pea. H0.b. AuszeHbepra. M.: DHepro-
atomu3pat, 1983. 472 c.

36. NBanos B.C. PykoBoasiume ykasaHnsa no akcnnyataumuy TpaHcopMaTOPHOro macna.
N.: dHeprina, 1966,

37. PyKoBOACTBO 10 NPOEKTUPOBAHWUID 30/100TBANOB TEMNOBbLIX INEKTPUHECKNX CTaH-
uwi. N. 20 -74. J1.: 3Hepruga, 1974. 134 c.

38. PyKoBOACTBO 110 NPOEKTUPOBAHUIO APEHMPOBAHHLIX 30100TBANOB TENJIOBbLIX 3N€K-
TpuU4eckux cravymi. 1. 64 -77. J1.: Jueprus, 1977. 67 c.

39. BpeMeHHbie pekoMeHgaunm no HOpMUpPOBAHUIO U CO34aHUI0 PETMOHANBHOTO KOMIb-
OTEPHOro 6aHKa AaHHbLIX 06pa30BaHUS M pasMeLLeHns OTXO40B NPOU3BOACTBA U noTped-
neHun Ha Tepputopun CankT-TleTepbypra n NlenuHrpagckon obnactn. JleHkomakonorus, C-
6., 1988.

40. MeToanka pacdera o6beMos obpazosaHna 0TxogoB. OTPaboTaHHbIe 3NEeMeHTs! M-
TaHna. UTH «K3C», UO3K npn lockomakonoruum Poccun, M.: 1999

50



41. Metoauka pacdyeta obbemoB 0bpazoBaHus oTxofoB. OTpaboTaHHble aBTOMOGUNIL-
qpie wiHbl, AT «K3C», LLO3K npw I'ockomakonorum Poccum, M.: 1999.

47. Meroamnka pacyeta obbemos 0bpasosanus orxonos. OTxoAb AepeBoobpaboTim.
UTL «K3C», HOSK npu Mockomakonorumu Poccumn, M.: 1999.

43. CO0pHUK yAenbHbIX NOKa3aTenen obpazosBaHusi OTXOR0B NPOU3BOACTBA W NOTpPed-
netus. M. TK P@® no oxpaHe okpyX. cpeabt, 1999.

44. KpaTkuA aBTOMOOWNbHbIA CnipaBoYrnK. M.: TpaHcnopt, 1985.

45. ®nopea 0., Cmurenscki O. PacuyeTol NO NpouyeccaM wn annaparaMm XMMU4ecKown
rexHonorui. M.: Xumus, 19/71.

46. MeToauka pacyeta o6bemoB 06pa3zoBaHnsa 0Tx0408. JIOM abpa3nBHbLIX uzsenuin, ab-
pa3MBHO-METaJ'!ﬂW-IE‘CKaH Nbinb. UTL «K3C», UO3K npu MockoMakonorum Poccuun, M.: 1999.

47. Mapex N.®., lan [.A. Katanutnyeckoe OKUCNEHWEe OPraHU4ecKUX COeauHEHWW.
OHTWU, M.: 1936, 588 c.

48. Be3onacHoe obpaueHne ¢ otxogamy. COOpHUK HOPMATUBHO-METOANYECKUX AOKY-
meHTOoB. CM6.: P3U NeTtpoxum-TexHonorua, ®upma «UHTerpan», 2000 r,, 461 C.

51



NPOrPAMMHOE OBECNEYEHUE NPUPOACOXPAHHON REATENLHOCTH

dupma «MHTerpan» npeanaraeT BaweMy BHUMAHUIO NporpaMMHoe obecneuenue
ANst CneuunasiucToB-3KoNoros. [lporpaMMHbie CpeacTsa, pa3padboTaHHble UPMON,
pewalT pasnMuHble 3aaayn, Kacaruwmrecs BonpocoB oxpaHb atMochepHoro Bo3ayxa
n 6e30nacHoOro obpawieHns C oTXoAaMn NPOU3BOACTBa U NOTpebneHus.

fiporpamMMsi npolsnn HeobxoAuMmeie cornacosaHnsa s HUM Atmocodepa, MO
uMm. A.U. Boelkoea, cepTudunumpoBanbl [0cCTaHgapToM Poccun n MMET ceptu-
(PUKaTbl 3IKONOTrNYeCKOro COOTBETCTBUS].

Bce nporpamMMmsl, peanunsyiouine MeToAnNKy no pacyeTy BbiOPOCOB 3arpsi3HAIOWMX
BewecCTB OT pa3nuyHbIX NPpou3BOACTB, cornacoBaHbl HNWM ATMOChepa B yCTaHOB-
JIEHHOM NOPAZKE U BXOARST B CNMCOK COrNAacoOBaHHbIX NpOorpamMmMm, BbiNnyCKaeMbii
MIP PO.

[lporpaMMsbl LIMPOKO UCNONBL3YIOTCH BO BCex 6e3 ncknioueHusa pervoHax Poccun,
a Takxe B benopyccuun, YkpauHe, Monpose, Kasaxctane, AzepbanpxaHe, ApMeHun,
[ py3u n TypKMernn,

FlporpaMmMbl MMEINT pasHbi YPOBEHb CNOXHOCTN, HO WX OCBOEHME, Kak npasuno,
He Bbi3biBaeT 0cobbix npobneMm. Ecnu Bl noxenaere Hay4nuTbCs ocHoBaM paboThbl C
nporpaMMaMu cepun «IKOAOr», a TakXe Npocnywartb nekuun Beayumx cnetmanu-
CTOB CTpaHbl B obnactun akonormn - pnobpo noxanosatb B CaHkT-leTepbypr, rae
Hawa upMa perynsipHo NpoBoAUT KypCbl MOBbllieHWa KBanuduKkauuu cneynanmn-
CTOB-3KOA0OrCB.

[na Tex, KTO UEHWUT XUBOoe obLleHre ¢ Konneramm n3 PasHbixX PervoHoB CTpaHbl w
XO4eT 6biTh B Kypce nocnefHux HOBOCTEN B 06NacTu 3K0NOTUK, NPOBOAATCA CEMUHAPLI
C HACbILWEHHOW HAay4YHOW, MEeToANYECKON U KYNbTYPHOW NPOrpamMmon. Takue ceMruHaps!
compma «UHTerpan» nposoanT Kak B CaHkT-MNeTepbypre, Tak u B Mockse.

N, HakoHew, pupma «HTerpan» u ee napTHepbl perynsapHo NpoBogsT CeMUuHapb!
N0 NPOrpaMMHLIM CPEACTBAM B APYTNX PErnoHax CTpaHbl.

dupMma «UHTerpan» aBASETCS Takxke ApeacTasuTeneM KoHuepHa «Drager»
HA PbIHKE ra3ou3MepuTenbHON TeXHUKKU U CPeaCTB UHAMBUAYANbHOK 3aWUTHI.

Npubopsl n obopyanosaHne KoHUepHa «Drager» oTnnyaeT BLICOKAs HaEXHOCTb U
ynobCTBO Npu 3KCNNyaTaummn, 6onblune CPOoKKU CNYXObl, NPeBOCXOAHBIN CEPBUC.

Mbi 6yaem Bcerfia paabl nomMouyb Bam BbibpaTh Heobxoaumoe B Baiwen pabore npo-
rpaMMHoe obecneyeHne v HayunTb € HUM paboTaTs.

shlnlrmlirulir - —

——————

_ - . : — - .
i MonyunTth QONOAHHUTE/ILHYIO HH(OPMaUKIO X 3alaTh BCe MHTEpecYlouiMe Bac
| BONpOCH! Bbl MOXKETe, 06paTUBILKCL B DUPMY «HUHTEerpan> MmobbiM yaobHbIM
i BaM Cnocobom:

}‘ Appec pna nucem: 191036, Cankr-flerepbypr, yn. 4 Coservckan, 15 b
| Tenedon n daxc: (812) 740-11-00 (MHOroKaHaNbLHbIW)

®axc: (812) 717-70-01
eco@integral.ru
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