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Hactosawee PykoBoactBo no akcnnyatauuum (ganee PJ) npegHasHavyaetca Ans
obcnyxMBaloLLEro nepcoHana (ganee — onepaTop), NPoLeALlero cneumanbHyo NoAroToBKy No
TEXHUYECKOMY MCMOSIb30BaHUIO, PEMOHTY U OBCNY>XUBAHWIO rOPENioK ra3oBO3AYLUHbIX, a8 TaKkkKe
UTP, 3aHATbIX pa3paboTKon TEXHOMOrMYECKMX NPOLECCOB U HOPMUPOBAHUEM Tpyaa.

MoarotoBka MO TEXHWYECKOMY MWCMOMb30BaHUIO, PEMOHTY W OOCNYXMBAHUIO TFOpPEnokK
BKMoYaeT B ceba 3HakomMcTBO C  TpeboBaHmamMuM  Hactoswero P3O, nacnopra,
TY 3645-001-68260617-2011 1 MHCTPYKTaxX MO TexHMKe 6Ge3onacHOCTHU.

3apavya PO — okasblBaTb NMOMOLLb B OCBOEHMM U MPaBUIbHOW 3KCnnyaTauuu ropesiku,
COLeNCTBOBATbL €€ HannyyLemy Ucrnosib30BaHuIo.

B coctaB P3O BxoauT onucaHwe no YCTPOUCTBY, MYCKY, WUCMOMb30BaHUIO WU Tekylemy
PEMOHTY roperku, Heobxoanmble Ana paumMoHanbHOro NCNonb30BaHUS roOpesnku B paborTe.

B cBA3M C TeM, YTO ropesnka MOXeT MCNOoMb30BaTbCHA NPU Harpese pasfiIMYHOW OCHACTKM,
NCMonb3yeMon B YEPHOW U LIBETHOM MeTannyprum, B PO HEBO3MOXHO AaTb BCE pEKOMeHOaUmN,

BbiTEKakOLLMNE U3 CI'IeLl,VI(bMKI/I BbINMOJIHEHNA KOHKPETHbIX pa60T.
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1 OnucaHune n padora

1.1 OnucaHwme n pabora nsgenus

1.1.1 HasHa4yeHue usgenus

lopenka rasososgywHas MM-MT'MK-1 (ganee — ropenka) npegHasHadeHa Onsi nporpesa

MeTarnIMyecknx KOHCTPYKUUKW, OeTanen u ysnoB. [openka M3rotoBreHa B COOTBETCTBUU C
TpeboBaHUAMM TeXHUYECKMX ycrnosuin TY 3645-001-68260617-2011.

Bug knumatudeckoro ncnonHenna YXJ11 TOCT 15150, anga akcnnyaTtauuu npu Temneparype
OoKpyXatowero Bosgyxa ot muHyc 20 go nntoc 40 °C.

Mpumepbl ycrnoBHOro 0603HavYeHNs ropenok npu 3akase:

«lopenka MIM-F'MK-1 TY 3645-001-68260617-2011».

1.1.2 CBepeHus o6 nsgenuu

1.1.2.1 NaroTtoBmtenb OO0 «MawnpoekT».

Anpec mecTa HaxoxaeHusa: 426039, PP, YP, r. xesck, BoTknHckoe wocce, a. 298, oguc 30,
aTax 2.

1.1.2.2 Ha ropenky nmeetca geknapauusa EASC Ne RU [1-RU.PA01.B.02547/21Ha cepuiHbIn
BbINYCK.

1.1.2.3 ['opernka He cogepXuT AparoueHHbIX MeTasos.

1.1.3 TexHUn4Yeckme xapakTepucTUKu
TexHn4eckne xapakTepuCcTuKK ropernku npuseaeHsl B Tabnuue 1.

Tabnuua 1 — TexHnyeckne xapakTepucTukn

HanmeHoBaHue napameTpa

3HaueHune

"optoumn ras

MeTaH (NMPMPOAHbIN)
nponaH-6yTaH

Okucnutenb

cXaTbl BO34YyX

PaGouee gaBneHue roptodero rasa, MMa (krc/cm?)

0.0015 + 0.25 (0.015 + 2.5)

Pacxop roptoyero rasa, He Gonee, mM3/y 1
Pabouyee nasneHue okucnutens, MMa (krc/cm?) 0.05+0.6 (0.5 +6)
Pacxop okucnutensi, He 6onee, M3/y 10
MakcnmanbHasa TemnepaTtypa nameHn Ha pacCTOSHUK 1300

300 MM OT MyHALITYKa, HE MeHee, °C

Macca, He bonee, Kkr 15
MabapuTHble pa3mepsbl, £ 30 MM 350x380x70

1.1.4 CocTaB usgenus

B coctaB ropenkn MI-I'MK-1 BxoaarT:

- ropenka MI1-F'MK-1 1 wr.;
- nacnopt 1 wr,;




MI1.095.000P3

- PYKOBOACTBO NO 3Kcnnyarauum 1 wrt.;
- Hunnene Dy 12 gna okucnutens 1 wr.;
- ranka G1/2 1 wrt.;
- Hunnenb Dy 12 ansa roptodero rasa 1 wr.;
- ravika G1/2 1 wr.
KoHcTpykuusa ropenkmn MI1-I'MK-1 nokasaHa Ha pucyHke 1.

1 — Hunnenb roptodero rasa; 2 — Hunnenb okncnutens; 3 — anka roptovero rasa; 4 — Nanka okucnurens;
5 — KpaH roptoyero rasa; 6 — KpaH okucnutensi; 7 — Tpybka roptoyero rasa; 8 — Tpy6ka okucnutens; 9— Konexo (MydTta)
10 — UNnxekTop; 11 — Cmecutensb; 12 — MNepexogHuk; 13 — Hunnenb; 14 - MyHALWTYK

PucyHok 1 — lopenka MIM-IM'AK-1

4
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1.1.5 YcTpounucTtBo n pabota

MpuHUMN paboTbl TOPENKN - MHXEKTOPHbIN.

"optounn ras yepes Hunnenbs (1), kpaH (5) n Tpybky (7) nogaetcs B cmecutenb (11). Tak xe B
cmecutens (11) yvepes Hunnenb (2), kpaH (6), Tpybky (8), koneHo (9) u uHxektop (10)
noctynaet okucnutens. B cmecutene (11) nNpoMCXOAUT UHXEKLUMS ropitodero rasa c
oKucnuTenem, a 3atem UX CMelleHue, YTO NpMBOAUT K oBpasoBaHWMio TOMMMBHOM cmecu. A3
cmecutens (11) TonnmMBHaA cMechb UCTeKaeT B NnepexodHuk (12), a 3atem yepes Hunnenos (13), B
MYHALWTYK (14) Ha BbIXOAE U3 KOTOPOro, obpasyeT npu 3axkuraHnm daken nnameHn. MowHocTb
nnamMmeHun perynupyeTtca nosopotamum kpaHa (5) n kpaHa (6).

Ha Ttpy6kax (7) n (8) moxeT 6bITb yCTaHOBMEHA KOHTPramka ans goukcaumm.

Yron yctaHoBku mexay Tpyokon (8) u cmecutenem (11) onpeaensetca 3akazymkom.

Hdonyckaetca He npumeHatb Hunnenb (13) Ans coeanHeHus nepexogHuka (12) ¢
MyHALWTYKOM (14) ecnun 3TO NO3BONSAET KOHCTPYKLUMSA nepexonHuka (12).

1.1.6 MapkupoBka

Mapkuposka ropenkun MIM-rM'K-1 gomkHa cogepxaTb:

— HasBaHusa gompmbl 1 nsgenus;

— Mecsu v rog nsrotosneHus;

— Kogapl ncnonb3yembix roproymnx rasos;

— MakcumanbHbIli pacxof roptodero rasa (eauHuLbl namepeHus M3/4);

— Mapkuposka «CaenaHo B Poccuny;

— EavHbIn 3Hak obpalleHns NpoayKummn Ha pbiHKE rocyaapCTB-4rieHOB TaMOXXEeHHOro cot3a.

1.1.7 YnakoBKa
YnakoBka ropenku gosmkHa cooTBeTcTBoBaTb kateropumn KY-3 TOCT 23170.

1.2 OnucaHue n pabota cocTaBHbIX YacTeun
1.2.1 O6wme cBegeHus

Hunnenu (1) n (2), ranku (3) u (4), kpaH (5), kpaH (6), Tpydkun (7) n (8), koneHa/mydTbl (9),
nexektop (10) n cmecutens (11) obpasytoT ctBon ropenkun. Hunnenu (1) n (2) cnyxaTt ans
NOACOEAMHEHUS K HAM pyKaBOB OT MCTOYHMKOB rasonutaHus, a kpaH (5) n kpaH (6) cnyxuT ans
perynupoBaHus Nogayn cOOTBETCTBEHHO OKUCIUTENS U roprodero rasa B cMecutenb (11).

arika (3) v ranka (4) cnyxaTt gnsi CoeaAMHEHNs1 COOTBETCTBEHHO Hunnens (1) ¢ kpaHom (5), u
Hunnens (2) ¢ kpaHom (6).

HakoHe4Huk cocTonT 13 nepexoaHuka (12), Hunnena (13) n myHawTyka (14).

MyHawTyK (14) umeeT NnepdopmnpoBaHHY CTEHKY, U3 KOTOPOW BbIXOAWUT TONIMBHASA CMECh.

1.2.2 PaboTa
Ona oTkpbiTna/3akpbltns kpaHa (5) u (6) HeobxoOUMMO MOBEPHYTb COOTBETCTBYHOLLYIO
PYKOSITKY B HanpasreHnn, COOTBETCTBYIOLLEM yKa3sbiBatowmnm ctpenkam 3/0.
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2 Ucnonb3oBaHMe NO Ha3Ha4YeHUo
2.1 3KcnnyaTtauyMoOHHbIe OrpaHu4yeHus

[aBneHne rasoB, nNogaBaeMblX OT MCTOYHUKOB rasonuTaHus, B TFOPENKy AOMKHO ObITb
OTPerynupoBaHoO B COOTBETCTBMM C Tabnuuen 1 npy nomowm GannoHHbIX WM CeTEBbIX
peayKTOpPOB.

C MoMmeHTa 3anycka ropeniku o OTKMOYEHMS TOPEeNikMm OnepaTtopoM FOpenku He OOSDKHO
aonyckatbcsa NpubnmkeHne MyHawTyka (14) ropenky K noBepxHoCcTaM bnivke, 4yem Ha 50 mm.

K pabote c ropenkon gonyckarTcs nvua He monoxe 18 neT, npowelme TexXHUYeckoe
obyueHne.

PaboTaTb Npu OTCYTCTBMM CPeACTB NOXapOTyLLEHNA Ha paboyeM MecTe 3anpeLlaeTcs.

2.2 NMoproroBka nsgenus K NCnosib3oBaHUIO

Heobxogumo nposeputb, Hunnenu (1) v (2), MyHAWTYK (14) Ha Hanuyue rpsasmn, Macna u
APYrMX WHOPOAHbIX BKITHOYEHWUA, MNPENSTCTBYIOWMNX OBWXKEHUIO TFOpPKOYEro rasa Ku cxatoro
BO34yxa.

Mepepn paboTon ybeantTecb B UCNPaBHOCTN 0BOPYyaOBaHUS, NPOBEPLTE:

- 3aKpbITbl N1 KpaH (5) 1 kpaH (6), ecnn KpaH (5) u/vnn kpaH (6) He 3aKpbIThbl, TO 3aKPOUTE UX;

- AaBrieHne ropwyero rasa M OKUCIUTENS B WCTOMHWKE rasonuTaHus AOMKHO ObiTb B
AnanasoHe yKa3aHHOM COOTBETCTBEHHO B Tabnwuue 1, ecnu gaBneHWe Hwxe AuanasoHa
ykasaHHoro B Tabnuue 1, To 3anyckaTb ropenky sanpewiaetcs. Ecnn gaeneHue roptoyvero rasa
/N OKUCNUTENsI B COOTBETCTBYIOLLLEM UCTOYHUKE ra3onuTaHus Bbille Ananas3oHa ykazaHHOro
B Tabnuue 1, TO B rasoBOM TpakTe, nojawlem ra3 OT WCTOYHMKA ra3onuTaHus,
HernocpeacTBEHHO K ropernike AoSmkeH ObiTb YCTaHOBMEH ra3oBbl pefykTop, obecrneunsaroLmm
NOHWXeHWe AaBneHus 40 Anana3oHa ykasaHHoro B Tabnuvue 1.

- FepMETUYHOCTb NOACOEANHEHNS] PYKaBOB U BCEX Pa3beMHbIX COEOUHEHWUIN, eCNN YKa3aHHbIe
COeQMHEHNsT He TrepMeTUYHbl, TO 3anyckaTb roperky 3anpeliaeTtcss [0 YCTPaHeHUs He
repMeTU4YHOCTUN COEOUHEHUS;

- ANS nodayn ropr4Yero rasa OT WCTOYHMKA ras3onuTaHuss B rOpernky npuMeHsieTcs
pykaB | knacca, nogcoeamHsemMbln K Hunnento (1), n pykae Il knacca ans nogayn okucnuTens
OT MUCTOYHMKA rasonutaHus, nogcoeanHsemMblin K Hunnento (2). Oba pykasa BbIMOMHAOTCA NO
FOCT 9356. Y kaxxgoro n3 pykaBoB BHyTPEHHUI ANnaMeTp OOMMKEH COCTaBnATbL 12 MMm.

2.3 Ucnonb3oBaHue nsgenuvs
2.3.1 3anyck ropernku

2.3.1.1 MNMogHecuTe kK MyHOWTYKY (14) dpaken, 3ananbHy0 ropesnky Unmn aNeKTPUYECKyH UCKPY.

2.3.1.2 YcTaHoBUTE KpaH roptoyero rasa (5) B nonoxeHue 1/4 ot NONHOCTbIO OTKPbLITOrO.

2.3.1.3 lNopoxruTte ropoyni ras, BbIXOAALLYO N3 MyHaWwTyKa (14). Ecnv TonnueHasa cMmech He
BOCMNSIaMeHunacb B TeyeHue 5 cekyH, TO HeobBXOOUMO OTKIIYUTb TOPEerniky COorfnacHo ¢
NYHKTOM 2.3.2 1 NPOBETPUTL MOMELLEHNE.

2.3.1.4 OTkponTe KpaH okucnutens (6), He gornyckasa yracaHus nriameHu.
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2.3.1.5 OTperynupyinTte nnamsa n3MeHsist NofnoxXeHue KpaHa okucnutens (6) n kpaHa roptovero
rasa (5).
2.3.1.6 Nopenka roToea K paboTe.

2.3.2 OTKno4YeHne ropenku
2.3.2.1 3akpouTe KpaH roptodero rasa (5).
2.3.2.2 locne yracaHusi nnamMmeHn 3akponTe KpaH okucnutens (6).

2.3.3 Mepbl 6e30nacHOCTU NPU UCNOSb30OBaHUN U3AENIMA NO Ha3HaYeHUIo

2.3.3.1 MNMpwn akcnnyaTtaumm Heobxoanmo cobnoaaTb:

- MOT PM-019-2001 «MexoTpacneBble npaBuna Mo oxpaHe Tpyaa npu nNpou3BOLCTBE
aueTuneHa, kucnopoga, npouecce HanbiieHns 1 rasonnamMmeHHon obpaboTke MeTannoBy;

- Mpukas ot 15 HoAGPs 2013 roga N 542 06 yTeepxaeHun defepasibHbIX HOPM U NpPaBun B
obnacTtn npombiwneHHon 6esonacHocTn "lNpaBmna 6e3onacHOCTU ceTen razopacnpenenenus
n rasonotpedbneHns”;

- Mpukas ot 30 gekabpa 2013 roga N 656 06 yTBepxaeHun degepanbHbIX HOPM U NpaBuU
B obnactm npombiwneHHon 6e3onacHoctn "lMpaBuna 6e3onacHOCTM Mpu  NONyYEHUN,
TpaHCNOPTUPOBAHUKN, MCNONb30BaHMM PacriiaBOB YEepPHbIX U LBETHbIX METANOB M CNiaBoB Ha
OCHOBE 3TUX pacnnasoB”;

- Mpukas ot 25 mapta 2014 roga N 116 06 yTBepxaeHun degepanbHbIX HOPM M Npasun B
obnactn npombiwneHHon 6e3onacHocTn "lMNpaBuna NpoMblWIEHHON 6e30NacHOCTM OnacHbIX
NPOM3BOACTBEHHbBIX OOBHEKTOB, HA KOTOPLIX MCNonb3yeTca obopyaoBaHue, paboTatoliee nog
N36bITOYHbIM JaBneHnem".

2.3.3.2 nsa 3aWnThl oT wyma ncnonb3oBaThb nHauBMAayanbHble cpencrtea
3awmtbl no NOCT 12.4.051.

2.3.3.3 [Insa 3awuTbl KOXN OT OXOroB, BbI3BaHHbIX U3y4YeHWEM, pacnfiaBfieHHbIM MeTansiom,
NcKpammn, Heobxo4MMOo MCNONb30BaThb 3aALUMTHYIO CMELOAEXaY TaKyl, Kak nepyaTku, dapTyku,
cneuyobyBb U T.A4.

2.4 lencTBUA B IKCTPEMaNbHbIX YCINOBUAX

C MomeHTa 3anycka ropernku 0o OTKIYEHUSA ropernkyu onepaTtopoM roperiku OOSMKHO BbITb
obecneyeHO ropeHve TOMMMBHOM CMeCUM Ha Bbixode u3 MyHAwTyka (14). lNpu noracaHum
TOMSIMBHON CMeCU (B YACTHOCTU: WMHUMAEHT, KPUTUYECKUI OTKa3, aBapusi) onepaTtop roperiku
OOJTKEH OTKMOYUTL FOPENKY B COOTBETCTBUM C MYHKTOM 2.3.2 U ONpeaennTb NpuYnHy yracaHusi
nnamMmeHu.

B cnyyae Bo3ropaHus kakmx-nmbo roproumx matepuarnoB OT NfiaMeHU ropenkm Heobxoommo
OTKNIOUNTE  ropenky (NyHKT 2.3.2) u [encTtBoBaTb B COOTBETCTBUM C  MHCTPYKUMEN
3KCnIyaTupytoLLen opraHn3aumu.

Kputnyeckme otkasbl ropernku:

- CpblIB NrameHu, B YaCTHOCTM BO3HUKaET Npu pe3koM NoBOpoTe pYKOATKU(-OK) kpaHa(-oB) (5)
n/vnu (6);
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- XINOMok, B YaCTHOCTM BO3HMKAET NPW HEBbINONHeHUM n. 2.3.1.3;
- 0bpaTHbI yaap, B YaCTHOCTWU BO3HMKAET NPW HEBbINOMHEHUN N. 2.1.

3 O6cnyxXnBaHme U TeKyLWMN PeMOHT

O6cnyxmBaHue BKoYaeT B cebs:

- YMCTKY, C NEPUOANYHOCTLIO pa3 B HEAEN!0, OT Harapa v Konotn MyHawTyka (14);

- MpoBepka, C MNEPUOAMYHOCTBIO pa3 B Mecsdl, BCEX pPa3beMHbIX COEAWHEHUN Ha
repmMeTU4YHOCTb METOAOM OOMbINIMBAHNS.

Mpn notepe kpaHom (5) u/vnn kpaHom (6) repmMeTUYHOCTN TpebyeTcs COOTBETCTBEHHO WX
3aMeHuTb. [locne yCTaHOBKM HOBOrO KpaHa W/WnuM KpaHOB MNPOBEPUTb WX FEPMETUYHOCTb
MEeTOL4O0M OOMbINIMBAHKS.

Mpn nporape myHawTyKa (14) TpebyeTca 3aMeHnTb MyHALWTYK (14).

4 XpaHeHue
YcnoBus xpaHeHus ropenok — no rpynne 2 (C) FTOCT 15150.

5 TpaHcnopTupoBaHue
Ycnosus TpaHcnoptupoBaHua roperniok — 1(J1) no FTOCT 15150.

6 Pecypc, Cpoku cnyx6 n rapaHTUmM U3rotoBuTens

6.1 srotoBUTENb rapaHTUpyeT COOTBETCTBUE nsgenusa TpeboBaHnsM TEXHUYECKMX YCIOBUN
npy cobnoaeHnn yCroBun TpPaHCNOPTUPOBAHUSA, XPaHEHNSA, MOHTaXa W1 aKcnyataumu.

6.2 HasHayeHHbIN CpoK Cnyxbbl ropernkn 24 mecsiLia ¢ MOMeEHTa NpodaxMu.

6.3 HasHa4yeHHbIN CPOK XpaHeHns ropenkn 36 mecsaueB C MOMEHTa U3rOTOBIIEHUS.

6.4 NarotoBuTenb rapaHTupyeT HopmarnbHy paboTy msgenus B TedeHne 12 mecsueB C
MOMEHTa NPOoAaXH.

6.5 Kputepuun npegenbHOro COCTOAHUS:

—  HapyLlleHne repMeTUYHOCTU YNIOTHAIOLMX MOBEPXHOCTEN KpaHa U/Unv KpaHoB;

—  HapylleHue LenoCcTHOCTW aeTanun u/wnun getanem;

- nporap MyHALITYKa.

7 CBepgeHnsa 06 ytunusauum

7.1 [opernky no UCTevyeHuto cpoka cnyxbbl Heobxogmmo ocBoboauTb OT pabounx cpeq no
TEXHOMOrMM npeanpuaTua-enagensua, AEMOHTMPOBATb Ha OTAENbHblIE COCTaBMsAKOWME WU
paccopTupoBaTb Mo BuAy MmaTepuana.

7.2 MeTannoKOHCTPYKUMN TOPENnKM MO WCTEYEHU0 cpoka Ccrnyxbbl He npeacraBnsioT
OMacHOCTM AN 340pOBbsl YErioBEKA M OKpyXawwen cpenbl U A0MKHbl ObiTb NOABEPrHYTHI
yTUAM3aumm B COOTBETCTBUN C METOANKAMMN, YTBEPXKAEHHBIMN B YCTAHOBNEHHOM NOPSAKE.

7.3 YTMnusaumio pe3nMHOTEXHUYECKNX M3OENUA Takke NpoM3BOAUTbL B COOTBETCTBUM C
YyCTaHOBMEHHbIMWU METOANKAMWN.



