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1 OBHIASA XAPAKTEPUCTHUKA NTPO®ECCHUOHAJIBHOI'O MOAYJISA
IIM.04 IIpenynpe:xaenne u ycTpaHeHHe BO3SHHKAIOIIMX MPOU3BOICTBEHHbIX HHIUIEHTOB

1.1 Henb n miiaHupyembie pe3yabTaThl 0CBOCHUS NMPO(ecCHOHATBHOI0 MOLYJIA:

B pesynbrate m3ydeHus npodecCHOHAIBHOTO MOYJIs OOYYAIOUTUICS TOJMKEH OCBOWTH
OCHOBHOM  BHA  JesarenbHOocTH:  llpenynpexxkneHue W yCTpaHEHHME  BO3HHMKAIOIIMX
MIPOU3BOJCTBEHHBIX HMHIIMJEHTOB; OCBOCHHE COOTBETCTBYIOLIMX OOMIUX U MPO(dhecCHOHATBHBIX
KOMIIETECHIINH.

1.1.1 ITepevyeHsb 0OUTUX KOMIIETEHITUI

Koo Obuwue Komnemenyuu

OK 01 Bri6upats criocoOb! perieHus 3a1a4 IpodeCCUOHATBHON AeSITEIbHOCTH,
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02 Hcronbs30BaTh COBPEMEHHBIE CPEACTBA IIOMCKA, aHAIW3a W HMHTEpIpETaluu

uHbopMaluu ¥ HHPOPMAIMOHHBIE TEXHOJOTHUU JUIS BBINOJHEHUS 33434
PO eCCHOHATBHON NeATEITbHOCTH.

OK 03 [TnanupoBaTh U peanu30BbIBaTh COOCTBEHHOE MPOGECCHOHATBHOE U
JUYHOCTHOE PA3BUTHE, IPEANIPUHUMATEIIBCKYIO AESITEIBHOCTD B
npodeccuoHaIbHOM cepe, UCTOoNb30BaTh 3HAHUS 10 (PMHAHCOBOU
IPAMOTHOCTH B Pa3JUYHBIX KU3HECHHBIX CUTYALHsIX.

1.1.2 TlepeueHn npodecCHOHATHHBIX KOMITETEHIIUI

Koo Ilpogpeccuonanvuvie kKomnemenyuu

IIK 4.1 AHanu3upoBaTh MPUYMHBI OTKAa3a, MOBPEXKJECHUS TEXHUUYECKUX YCTPOWUCTB U
HNPUHUMATh MEPBI 10 UX YCTPAHEHHUIO.

IIK 4.2 AHanu3upoBaTh NPHUYUHBI OTKJIOHEHHMS OT peXHMa TEXHOJIOTHYECKOIro
nporuecca v IpUHUMAaTh

IIK 4.3 Pa3pabaTsiBaTh MeEpBI IO MIPELYNPEKACHNIO HHIUIEHTOB HA TEXHOJIOTHYECKOM
OJI0KE.

1.1.3 B pe3ynbpTare 0ocBOeHHS MPOHECCHOHATFHOTO MOIYJISI CTYICHT JOJKEH:

VIMeTh MpaKTUYECKHU OTBIT | OTPE/IENCHNsI TOBPEXKJICHUS TEXHUYECKUX YCTPOMCTB U HX
yCTpaHEHHUE;

OTIpeieJIeHUs] IPUUMH HApYIICHUS TEXHOJIOTMYECKOTO pekuma U
BBIBOJIA €T0 Ha perjiaMeHTHUPOBAaHHBIE 3HAYEHUS TApaMETPOB;
NOJICP)KUBAHUSL  CTAOWJIBHOTO  PEXHMa  TEXHOJOIMYECKOTrO
nporiecca.

OTIpeNIeIeHUs] TOBPEXKJCHUA TEXHUYECKUX YCTPOMCTB W HX
yCTpaHEHHUE;

OTIpe/ieNIeHUs] IPUYMH HApYIIEHUS TEXHOJIOTHYECKOTO pexuma U
BBIBOJIA €T0 Ha perjlaMEHTUPOBAaHHbIE 3HAYEHUS TApaMETPOB;
HNOJ/IEP)KUBAHUS ~ CTAOMJIBHOTO — PEXUMa  TEXHOJIOIMYECKOIrO
IpoLecca. ONpeIeleHHs IOBPEXKAECHNS TEXHUUECKUX YCTPOHCTB U
UX yCTpaHEHHUE;

OlpezeNieHUs] MPUYNH HapyLIECHUs] TEXHOJIOTHYECKOr0 peKuMa U
BBIBOJIA €r0 Ha PEerIaMEHTHPOBAHHBIEC 3HAYEHUS IAPaMETPOB;
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MoAACPKUBAHUA CTaOMIILHOTO peKUMa TEXHOJIOTHYCCKOT'O

mporecca.

YMETh AHATM3MPOBATh TPHYUHBI OTKa3a, TMOBPEKICHUS TEXHHUYECKHX
YCTPOMCTB U MPUHUMATh MEPHI [0 UX YCTPAHECHHUIO;
aHaJIM3UPOBATH MPUYHHBI OTKJIOHCHHSI oT pexuma
TEXHOJOTMYECKOro IMpolecca M MNPUHUMATh MeEpbl MO0 HX
YCTpaHEHUIO;

paspabaThIBaTh MEPHI 10 MPEIYIPEIKICHUIO HHITUACHTOB M aBapuil
Ha TEXHOJIOTHYECKOM OJIOKE;
BBITIOJIHATH TIOJIOKEHUS (eepaTbHBIX 3aKOHOB, HOPMATHBHBIX
paBoBbIX akTOB Poccuiickoit denepauuy U UHBIX HOPMATHUBHBIX
TEXHUYECKUX JTOKYMEHTOB IMPHU MPOBEICHUU pabOT Ha OMACHOM
MPOU3BOJCTBEHHOM 00BEKTE;
pa3pabaThIBaTh MEPHI 1O MPEAYIIPEKACHUIO HHIIUECHTOB U aBapuit
Ha TEXHOIOTHYECKOM OJIOKE.

3HATh NnepcuCHb MHUHUMAJIBHO HCO6XOI[I/IMBIX CpCACTB KOHTPOJIA U
pEeryMpoBaHusl, MpPU OTKa3e KOTOPBIX HEOOXOo[uMa aBapHiiHas
OCTaHOBKa MPOU3BOJCTBEHHOIO O0OBEKTAa. MPaBUJIa YCTPOHCTBA H
0e30MmacHOl  AKCIUTyaTallud  COCYJOB, paboTalomux  MOoJ
JTaBJICHUEM;

npaBuiia yCTpoiicTBa u Oe3omacHomi AKCIUTyaTaluu
TEXHOJIOTUYECKUX TPYOOIIPOBOJIOB;

TEXHOJOTMYECKHM  MPOLECC UM  TEXHOJOTHYECKYI0  CXeMy
IIPOU3BOJCTBEHHOI'O O0BEKTA;

XapaKTepUCTHKY OMAacHBIX (PaKTOPOB MPOU3BOJICTBA;

3alIUTY TEXHOJOTHYECKUX MPOIIECCOB M 00OPYOBAaHUS OT aBapuit
Y 3aIIUTY pabOTAIOMIUX OT TPABMUPOBAHUS;

TpeOOBaHUSI OXpaHbl TpPyJa Ha NPOU3BOJICTBEHHOM OOBEKTE. -
obmue TpaBuiIa  B3pPHIBOOE3OMACHOCTH IS B3PBIBO- U
MOYKapOOMaCHbIX XUMHYECKHUX, He(TEXUMHUECKHUX u
He(TenepepabaTHIBAIONIUX MPOU3BO/ICTB;

npaBuUiIa YCTPOMCTBA M 0€30MacCHOM HKCIUTyaTallid COCY/IOB,
paboTarMIMX MO/ IaBJICHUEM;

npaBuIa yCTpOHCTBa u 6e30macHoi 9KCIUTyaTaluu
TEXHOJOTMYECKHUX TPyOOIPOBOIOB;

TEXHOJIOTUYECKUH  TPOLECC U  TEXHOJOTHYECKYID  CXEeMy
MIPOU3BOJICTBEHHOTO 00BEKTA;

XapaKTEPUCTHKY ONMACHBIX (DaKTOPOB MPOU3BOICTBA.

1.2 Ko1n4yecTBO 4acoB, 0TBOAMMOE HA 0CBOEHHE MPOdecCHOHATLHOT0 MOTYJIs:

Bcero gacos: O0BeM B yacax

Ha ocBoeHUe [IM 314

B TOM YHCJIC:

TEOPETHUECKOE 00yUueHne 106

KypCOBOE MPOEKTUPOBAHNE 20

Ha MMPaKTHUKY:




y4eOHY10

MIPOU3BOJICTBEHHYIO 72
CaMOCTOSITEIIbHYIO paboTy 22
KOHCYJIbTAIlU! 14




2 CTPYKTYPA U COAEPKAHUE NPO®PECCHUOHAJIBHOI'O MOAYJIA

HanmenoBanmne

O6BeM npodeccnoHATLHO MOIYIIS, Yac

Konst CymMapHsIit O6yuenne mo MJIK ITpakTuku
paszenos
npodeCcCHOHANIBHBIX 00beM JIaGopaTopHBbIX U Kypcobix CpC
. MIPpo(eCCHOHATBHOTO
KOMITETEHINH MOy IS HarpyskH, 9ac Bcero MPaKTHYECKHUX pabort YuebHas IIpousBoacTBeHHAs
3aHATHI (TIpo€eKTOB)
M/IK. 04.01
[1K.4.1-4.3
OK 01-03 [IpomblinuieHHAS 232 232 72 20 22
6e301acHOCTb
[1K.4.1-4.3 n [1I1.04.01 79 79
OK 01-03 POM3BOJICTBEHHAS
MPaKTHKa
OK3aMeH 10 MOAYIIO 10
Bcero 314 232 72 20 X 72 22




2.2. TemaTnuyecKkMid IJIaH U coAepkaHue MPOGecCHOHATIBHOT0 MOLYJIS

HaumenoBanue
pa3aesioB U TeM
npo¢eccHOHATBHOI0 Copepxanue yueOHOro MaTepuasa, 1a00paTopHblie padoThl M NPAKTHYECKHE 3AHATHSA, O0bem
moayJsa (IIM), €caMOCTOSITe/IbHAA yueOHasi padoTa 00yUyarouuxcs 4acoB
MEKIN CHUTITHHAPHBIX
kypcoB (M/IK)
1 2 3
MJIK.04.01 ITpompblnieHHAsi 6€30MACHOCTh 234
Pa3nen 1 Cucrema obecneyeHusi NpOMbINLJIEHHOH 0€30MaCHOCTH HA MPOU3BOICTBEHHBIX 00bEeKTax 12
Tema 1.1 Conep:kanue
[ToTenuuanpHbIE [IpeameT, conepkanue U 3a1a4u MMPOU3BOACTBEHHON 0€30MaCHOCTH
OMacCHOCTH [TonsiTrie 1 akTOPHI OMaCHOCTA. METOIBI U armmapaT aHaInu3a OMIACHOCTH. 2
MIPOU3BOJICTBEHHBIX KadecTBeHHBINH 1 KOJTUYECTBEHHBIN aHAIM3bI ONTACHOCTEH.
00BEKTOB
Tema 1.2 Conep:kanue
[ToxxapoGe3zonacHOCTh I'OCT 12.1.004-91 «Iloxapnas 6e3onacHocTs. Ob61mKe TpeOOBaHUS
PU3NKO-XUMUYECKHE OCHOBBI MPOIIECCOB TOPEHUS U B3pPbIBA
[TokazaTenu B3pBIBOMOKAPOOTIACHOCTH TOPIOYUX BEIIECTB.
Opranu3alimOHHO-TEXHUIECKUE MEPOTIPUSATHUS IO 00ECIIEUSHHIO MOKAPHOU 0€30IacHOCTH. 5
XapakTepucTrKa, KiracCu(pUKaIHsI U YCIOBHOE 0003HAYEHUE TTOJKAPHBIX N3BENIATENICH.
OO6mue cBeeHus o moxapoTyueHnn. OTHeTyIIaIe BemecTBa.
Y CcTaHOBKM, MallIMHBI U amlapaThl Ui MOKapOTYIICHHUS.
YcTaHOBKM TOHKOPACIBIJIEHHOW BOJIBI. Y CTAHOBKH ra30BOT0, IIOPOLIKOBOI0, IAPOBOTO U
a’p030JIbHOT0 noxapoTyueHus. I[IpoTuBonoxapHoe BoJOCHA0KEHHE.
Tema 1.3 Conep:kanue
DneKTpoOe30MacHOCTh @DaKTOpBI, OMpPENESIONINe OMACHOCTh MOPAXKEHUS AIIEKTpUUYecKUM TokoM. [loporu neiictBus
ANEKTPUYECKOTO TOKA B IPAKTUKE IEKTPOTPABMATU3MA.
CuTyalMOHHBIN aHANIHU3 TOPAKEHUsI TOKOM. MeponpusaTus mo o6ecrneyeHno 2

anexTpode3onacHocTy. CpecTBa 3alUTHI M OpTaHU3alvs 0€30MacHON IKCILTyaTaluu
AJIEKTPOYCTAaHOBOK.
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Cratuueckoe OJICKTPHUYCCTBO, €TI0 BOBHMKHOBCHHEC U OIIACHOCTb, MCPOIIPUATHSA 110 3aIIUTE.

TemaTuka NPaKTHYECKUX 3aAHATHI

1 IIpakrrueckast pabora Knaccudukamusi moskapHbIX u3Bemaresieid (TenJa0BbIX, ILIMOBBIX,
OTKPBITOT0 IJIAMEHH).

CamocTosiTe1bHAs1 yuyedHasi paboTa npu H3y4YeHuH pasaena 1

Coo011ieHne Ha OHY U3 TEM:

1. Knaccudukanus OrHETYIIUTENICH.

Boanble OTHETYHIUTECJIH.

2

3. Bo3aymHo-3myJibcuoHHbBIE orHeTynuTean (OB)D).
4. BozaymHo-nennsbie oraerymmutean (OBII).
5

I'azoBble OrHCTYHIMTCJIN.

6. IlopomkoBsblie ornerymureau (OII).

Paspnen 2 IIpaBoBble 0CHOBBI NPOMBINLJICHHOM 0€30I1ACHOCTH

Tema 2.1 3aK0HOIATEIHCTBO
B 00J1acTH

Conepxanue

Cucrema 3aKOHOJATEIILCTBA O HpOMBIHIJIGHHOfI 0€30IMaCHOCTH BKIIFOYAET OCHOBHBIE 4 DJIEMEHTA:

MIPOMBIIIIICHHOM Koncturyuuto Poccuiickoii henepannu; MexayHapoAHbIE KOHBEHIIMH U JOTOBOPBI,
6e30macHOCTH paruduupoBannsie PD; ¢penepanbHbie 3aKoHOAaTENBHBIE aKThl PD, opopmieHHbIe B Bue
Konekcos u 3akoHoB P®; HopMmaTuBHBIE aKkThl Poccuiickoit dheneparium.
Kouncrurynus Poccuiickoii dhenepanuu (crateu 37, 41, 56, 58, 71).
Mesx1yHapoAHbIe KOHBEHIIUU U JIOTOBOPHI
«KonBeHuus o sinepHoii 6e3omacHocTi» oT 17 utons 1994 r.; «O6benunenHast Koupenuus o
6e3omacHOCTH 0OpaIieHus ¢ 0TpabOTaHHBIM TOILTUBOM U 0 0€30MacHOCTH o0pallieHus ¢
PannoaKTUBHBIMU OTXOAaMmM» OT 5 ceHTA0ps 1997 rona; konBeHnus «O 6€30MaCHOCTH PH
MOJIb30BAaHUU XMMUYECKUX BelecTB Ha mpousBoacTBe» Ne 170 ot 25.06.1990; konBenuus «O
IIPEIOTBPALLICHUH KPYIHBIX MPOMBIILIEHHBIX aBapuii» Ne 174 ot 22.06.1993 r.
Tema 2.2 Conep:xanue
Cucrema ®enepanbHbI TOCYIAPCTBEHHBIN HAA30P B 00JaCTH POMBIIIICHHOW O€301TaCHOCTH
rOCyAapCTBEHHOTO OCYIIECTBIISIET - YIIPaBIEHUE OOIIETIPOMBIIIIIEHHOTO Haa30pa LlenTpanpHoro anmapara
perynupoBaHus Pocrexnanzopa n Bocemb TeppuropuansHbIx ynpasiieHnd Pocrexnaazopa B denepanbHbIX
MIPOMBIIIITICHHON OKpyTax.
0€30MacHOCTH @OyHKIMH 00IIETPOMBIIIUIEHHOTO HA/130Pa.

OCHOBHOH IOKYMEHT, PErIaMEHTHPYIOIIHUM JESITENIbHOCTh PocTeXxHaa30pa, ABISETCS
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[Toctanornenue IIpaButenpctBa PO «O denepanbHO ciryk0€ 10 IKOJIOTHIECKOMY,
TEXHOJIOrH4YeckoMy U aroMmHoMy Haszopy» Ne 401 ot 30.07.2004.

Cdepsl, B koTophix DenepanbHas ciryk0a Mo SKOJI0rHUYeCKOMY, TEXHOJIOTHUYECKOMY U aTOMHOMY
HAJA30py OCYMECTBISICT (DYHKIIUY IO MPUHITHIO HOPMATHBHBIX aKTOB, KOHTPOJIIO U HAI30DY.

CamocrosiTesibHAas yyeOHast paboTa NpuU M3yYeHHUH pasjena 2

Coobmienue B Buje 3cce Ha TeMy: Ot bepr-koserun 10 Pocrexnanzopa (MCTOpuUst CO3JaHUsI U CTAHOBJICHUS). 2
Paznen 3 Teopusi M opranu3aius Npou3BOJACTBEHHOH 0€30MACHOCTH 18
Tema 3.1 Coaepxanue
OnacHple NpoU3BOACTBeHHbIe | VneHTuduKanus onacHbIX MIPOU3BOJCTBEHHBIX OOBEKTOB U UX PETUCTPALUs B TOCYapCTBEHHOM
00BbEKTHI peectpe. [lacmopt 6e30macHOCTH OMTACHOTO MPOU3BOJCTBEHHOTO OOBEKTA. 5
[TorTHOMOYMS rOCYAaPCTBEHHBIX OPraHOB UCIIOJIHUTEIBHON BIACTH B YaCTU 00ECTIeYeHHUs
rOCYJJApPCTBEHHOHN (PYHKITHH IO BEJICHUIO PEECTPa OMACHBIX MMPOU3BOICTBEHHBIX O0BEKTOB.
Tema 3.2 Conep:xanue
IKCNEePTH3Aa NPOMBIILIEHHOH | DKCIepTH3a MPOMBIIUICHHON 0€30I1aCHOCTH TIPOBOUTCS B TIOPSIJIKE, YCTAHOBICHHOM
0e3onacHocTH ¢benepanbHBIMH HOPMaMU M IPABUJIAMHU B OOJIACTH MTPOMBIIUIEHHON 0€30IacHOCTH, Ha
OCHOBaHWH MPUHIIUIIOB HE3aBUCUMOCTH, O0BEKTUBHOCTH, BCECTOPOHHOCTH U MOJHOTHI
UCCIIEIOBAaHHA, TIPOBOJMMBIX C HCIIOIB30BAaHUEM COBPEMEHHBIX TOCTH)KEHUH HAyKU U TEXHUKH. 5
PesynbpTatom npoBeeHHs SKCTIEPTU3bI IPOMBIIIIIEHHONW O€30MaCHOCTH SBIISETCS 3aKIIIOUEHUE,
KOTOPOE MOANUCHIBAETCS] PYKOBOAUTENIEM OpraHU3aluy, MPOBOAUBIIEH SKCIIEPTU3Y
MIPOMBITIICHHOH 0€301TaCHOCTH, U YKCTIEPTOM FITH SKCIIEPTaMH B 00JIaCTH TIPOMBIIIIICHHOM
0€30IacHOCTH, Y4aCTBOBABILIMMH B IPOBEJCHUHN YKa3aHHOM SKCIEPTHU3BL.
Tema 3.3 Conep:xanue
Jexyapanun Pa3paboTka neknapanuu IpoMBbILIUIEHHON 0e30I1acHOCTH sBJseTcs 00s13aTenbHol st Beex OI1O
NMPOMBIILTEHHOH oTHOcsiMxcs K 1 u 2 kiaccam omacHocTH. Jlekmapaius XapakTepusyeTr 6€30MacHOCTb 5
0e3omacHocTH MPOMBIIIJICHHOTO 00BEKTa OT 3Tara BBOAA B AKCIUTyaTaIlUIO BO BPeMs IKCIUTyaTalluy, gajiee
BBIBOJIa U3 PAOOTHI C MOCIENYIONICH ero JUKBUIAIHCH.
Tema 3.4 Conepxanue
OO0uue TpedoBanust I'OCT 12.3.002 ycranaBnuBaet oO1ire TpeOoBaHuUs 0€30MaCHOCTH K MPOU3BOICTBEHHBIM
0e3omacHoCcTH Ipoleccam ¢ Mo3ului MpeJoTBpaIeHNs HeOIaronpusaTHOrO BO3ACHCTBUS Ha pabOTaIOIINX 2
MPON3BOCTBEHHBIX BPEIIHBIX U/WJIM OTACHBIX MPOU3BOACTBEHHBIX (DAKTOPOB.
NpoLeccoB
Tema 3.5 Conep:kanue
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OO0uue TpedoBanust

I'OCT 12.2.003 pacnipocTpaHseTcsi Ha MPOU3BOJICTBEHHOE 000PYI0BaHKE, TPUMEHSIEMOE BO BCEX

0e301MacHOCTH OTpaciisIX HAPOJIHOTO XO31CTBA, M YCTAaHABIMBACT 00IIHEe TpeOOBaHUs OE30MACHOCTH,
NMPOU3BOJACTBEHHOT 0 SBIISIOIIMECS. OCHOBOM ISl yCTaHOBJICHUS TpeOOBaHUI O€30MMaCHOCTH B CTaHAapTax,
odopynoBanust TEXHUYECKUX YCIIOBUSX, IKCILTYaTAlIMOHHBIX U JIPYTUX KOHCTPYKTOPCKUX JOKYMEHTaX Ha
IIPOU3BOJCTBEHHOE 000pYAOBaHNE KOHKPETHBIX IPYIII, BUIOB, MOJeNIel (MapoK). 2
[Tpou3BoICTBEHHOE 000PYAOBAaHHE JOKHO 00eCieuuBaTh 0€30MaCHOCTh paOOTAOIIUX TPU
MOHTaKe (JIEMOHTaKe), BBOJIE B OKCILTyaTallMIO U SKCILTyaTalliu KaK B CIIy4yae aBTOHOMHOIO
UCTIOJIb30BaHUS, TaK U B COCTaBE TEXHOJIOTMUYECKUX KOMILJICKCOB MIPU COOJIIOICHUH TPEeOOBaHUIA
(ycnoBuid, mpaBuil), MPEAyCMOTPEHHBIX IKCILTyaTallUOHHON JOKYMEHTAIHEH.
Tema 3.6 Conep:kanue
Cucrema cTaHIapTOB I'OCT 12.4.026 pacripocTpaHseTCsl Ha CHTHAJIbHBIC IIBETA, 3HAKK 0€30MMaCHOCTH U CUTHAIBHYIO
O0e3omacHoctu Tpyaa. I{Bera pa3MEeTKy JJIs TPOU3BOACTBEHHOM, OOIICCTBEHHON M HHOM X03HCTBEHHOM JISATCILHOCTH JIFO/ICH,
CUTHAJIbHBbIE H 3HAKH MIPOU3BOJICTBEHHBIX, OOIIECTBEHHBIX OOBEKTOB U MHBIX MECT, I/Ie HE0OX0JUMO oOecredeHre 2
0€e30IaCHOCTH U pa3MeTKa 6e3onacHocT. CtaHaapT pa3paboTaH B LENSIX IPEJOTBPALICHHs] HECUACTHBIX CIy4acs,
CUTHAJIbHAS CHIDKEHHUS TpaBMaTH3Ma U MpodeccuoHalbHbIX 3a00JIeBaHUHN, YCTPAHEHUS OTTACHOCTH IS
JKU3HH, BpeJla JJisl 3J0pOBbS JIIO/IEH, ONTACHOCTH BOZHUKHOBEHUS II0’KAaPOB UJIM aBapuil.
TemaTuka NPpaKTHYECKUX 3aAHATHI 1 J1a0OPATOPHBIX padoT 4
1 [Ipaktuueckas pabora Kinacendpukanusa OIIO. 2
2 [Ipaktuueckas pabora O0A3aHHOCTH PA0OTHMKOB ONMACHOI0 MPOU3BOICTBEHHOI0 00bEKTA 2
1 OpraHu3anmu, Jxcuryatupywomei OITIO.
CamocTosiTe/ibHasl yueOHasi padoTa Npu U3y4eHHHu pasjaena 3
Coo0b1ieHne Ha OfHY U3 TEM:
1. IloTeHunanbHBINA TEPPUTOPHAIIBHBIN PUCK. )
2. UHnuBuayanbHBIA PHUCK.
3. KonnekTHBHBIN pUCK.
Pa3nen 4 OnacHOCTH NPOU3BOICTBEHHBIX 00bEKTOB 8
Tema 4.1. OcHOBBI Conepxanue
0e3onmacHocTH [Tpukas ot 15 gexabpst 2020 1. Ne 533 DenepanbHas ciryx0a 10 3KOJIOTHIECKOMY,
TeXHOJIOTH4eCKOro TEXHOJOTMYECKOMY M aTOMHOMY Haa30py «OO011ue mpaBuiia B3pbIBOOE30MaCHOCTH ISt 2
odopynoBanust B3pBIBOIIOKAPOONIACHBIX XUMUUECKUX, HEPTEXUMHUECKUX U He(TenepepadaThIBaIOIINX

MPOMU3BOJICTB".
Ooume TpeboBanus. [IpoekTHast JOKyMEHTALHSI.
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[TokazaTenu KaTeropuii B3pbIBOOMACHOCTH TEXHOJOTHYECKUX 0710K0B. OOOCHOBaHUE 10
npUMEeHEHUIO (D (DEKTUBHOCTH U HAJIEKHOCTU MEP U TEXHUYECKUX CPEIICTB IPOTUBOABAPUNHON
3aIUTHI, HATIPABJICHHBIX Ha 00ECIIeYeHUE B3PHIBOOC30MIACHOCTH IAHHOTO OJIOKA M B IICJIOM BCEH
TEXHOJOTMYECKOM CHUCTEMBI.

TexXHOJIOTHUECKHIA PErJIaMEHT Ha MTPOM3BOACTBO MPOIYKIIMU XUMUYECKUX, HEDTEXUMUYECKUX H
HedTerasonepepadaThIBAIOIINX MPOU3BOJICTB — OCHOBHOW TEXHUYECKUH JTOKYMEHT,
OIPEICIISIONINI ONTUMAJIbHBIA TEXHOJIOTHUYSCKHI PEXKUM MPOIiecca, COACPIKAIINi OMUCaHNe
TEXHOJIOTHYECKOTO MPOIECCca U TEXHOIOTMYSCKON CXEMbI IIPOU3BOCTBA, (PU3NKO-XUMHUECKUE U

B3PBIBOIIOKAPOOIIACHBIE CBOMCTBA CHIPbSI, MOJIYIPOAYKTOB U TOTOBOM MPOAYKIIUU, KOHTPOIIb U 2
YIpaBJICHUE TEXHOJIOTUYECKUM MPOIIECCOM, O€30MacHbIC YCIOBHS
AKCIUTyaTaluy MPOU3BOJICTBA, IEPEUEHb 0053aTEIbHBIX IPOU3BOICTBEHHBIX HHCTPYKIUHN U
YEePTEIK TEXHOIOTHYECKON CXEMBbI IPOU3BOJICTBA.
CucremMbpl KOHTPOJS, YMPaBICHHs, CHUTHAIM3AIMM M MPOTHUBOABAPUHHON aBTOMATHYECKOU 2
3alUThI, 00ecTIeynBaroIIre 0€30MacHOCTh BEACHHUS TEXHOJIOTMYECKUX MPOIIECCOB.
TpeboBaHust K  92JEKTPOOOECHEUEHUI0 M AJIEKTPOOOOPYJOBAHUIO  B3PBIBOOIACHBIX
TEXHOJIOTHYECKUX CHCTEM. 2
3ammTa TepcoHana OT TpaBMHpOBaHUs. lcmoib3oBaHHWE CPEACTB HMHIMBHIYaTbHOH H
KOJJIEKTUBHOM 3aIlHTHI.
Pasznen S. [IpaBuia ycrpoiicTBa u 6e3011acHOM IKCIUIYaTAIIMH COCY/I0B, PA00TAIOIIUX MO/ 1aBJIeHUEM 14
Tema 5.1 Be3onacHocTh Coaepxanue
IKCILTYATALMHU COCY/I0B U I1b 03-576-03 «IlpaBuna ycTpoiicTBa U O€30MACHOM SKCIUTyaTalluy COCYJIOB, PaOOTAOUINX MO 2
annapaTos, padoTaroUIUX MO/ JTABJICHUEM).
AaBJieHUEeM Cocynbl paboTaromye moJ| JaBJICHHEM: KOTJIBI, OAJIJIOHBI, ITUCTEPHBI, O0UKHU. JIOKyMEHTAIUs U
MapKUPOBKa
W3rotoBneHne, peKOHCTPYKIMS, MOHTaX, HaJagKka COCYJOB M amlmaparoB, paOOTAIOUIMX II0J 2
JTABJICHUEM.
Apmatypa, KOHTPOJIbHO-U3MEPUTENbHBIE PUOOPHI, MPEAOXPAHUTENIbHbBIE YCTPONCTBA. 2
YcTaHOBKa, perucTpanus, TEXHHYECKOE OCBHAETEIbCTBOBAHHUE COCY/AOB, pa3pellieHHe Ha 5
skcrryaranuio. Hamsop, cogepxanne, o0CayKUBaHUE M PEMOHT COCYIOB.
TpeboBaHust K IUCTEpHaM U OOYKaM JJIs1 TEPEBO3KM CHKMIKEHHBIX Ta30B. J(OMONHUTENBHBIC 5

TpeOOBaHMs K OajsIOHAM.
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CamocrosiTe/ibHAs yueOHasi paGoTa Npu U3y4eHUH pas3jaena 5
3amnoJiHeHKe macnopra cocya padotaromuiero noa aasiaeHuem ( PT° 500-10).

Pasznen 6. [IpaBuia ycrpoiicTBa M 6e3011aCHOM IKCIIyaTALIMH TPYOONPOBOI0B

15

Tema 6.1 TexHoJsornueckue
TPyOOnpoBoabI

Conep:kanue

I'OCT 32569-2013 Tpy60onpoBo bl TEXHOJIOTHUYECKUE cTalbHbIe. TpeOoBaHUs K yCTPOHCTBY U
AKCIUTyaTalliy Ha B3PbIBOMOXKAPOOMACHBIX U XUMUYECKHU OMACHBIX TPOU3BOJCTBAX

HacTosmuii cranaapT ycTaHaBIMBaeT OCHOBHBIE TEXHHUUECKUE TPEOOBAHUS K TEXHOJIOTMYECKUM
TpyOoInpoBoaM: yciioBUsl BbIOOpa U NMpUMEHEHUs TpyO, neTanell TpyOOoIpoBOAOB, apMaTyphl U
OCHOBHBIX MaTEpUAJIOB JJIsl X U3rOTOBJIEHHUS, a TAK)KE TPEOOBaHMS K CBapKe U TepMooOpaldoTKe,
pa3MeIleHU0 TPyOOIIPOBOJOB, YCIOBUSIM HOPMAJIBHOM AKCIUTyaTalH, COOJIOAECHHUE KOTOPBIX
00s3aTeNIbHO ISl NPEANPUSATHHA, HMEIOMMX HOJKOHTPOJbHbIE  HAJ30pHBIM  OpraHam
IPOM3BOJICTBA.

Knaccudukariust Tpy0oIpoBOIOB B 3aBUCUMOCTH OT KJIacCa ONMACHOCTH TPAHCTIOPTUPYEMOTO
BelecTBa (B3pPhIBO-, MOKAPOOMACHOCTh U BPEIHOCTH) MOAPA3ACISIOTCS Ha TPy bl cpesl (A, b,
B) ¥ B 3aBUCHMOCTH OT pacueTHBIX APaMETPOB CPE/IbI (IaBJICHUS U TEMIIEPATYPhI) - HA MATh
kareropuii (I, 11, 111, 1V, V).

TpeOGoBaHMs K YCTPOUCTBY TpyOOTPOBOIOB: pa3MeENIeHNE; YCTPOUCTBA sl ApEeHaXa U
MPOJTyBKH; pa3MEIIEHUE apMaTyphl; ONTOPHI U TTOIBECKU; KOMIICHCAITUSI TEMIIEPATyPHBIX
nedopMalnii; TeTmIoBasi H30JIA1Ks U 000TPEB; 3alUTa OT KOPPO3UU U OKpACKa.

KypcoBoe npoekTupoBanme: TpeGoBaHus K KOHCTPYKLUHU TPyOOIPOBOIOB: BOZMOKHOCTh
BBITOJIHEHHSI BCEX BUJIOB KOHTPOJIS (HApY KHBIM U BHYTPEHHUI OCMOTPBI, THPABIHMYECKOE
UCIBITaHUE) WU ONMCAHUE METOAUKH, IEPUOTUIHOCTH U 00beMa KOHTPOJIS, BBITIOJTHEHHE
KOTOPBIX 00ECIIEYUT CBOCBPEMEHHOE BBISIBJICHUE M YCTPAHEHUE J1e()EKTOB.

CamocTosiTe/ibHAsA yueOHasi padoTa Npu U3y4eHUH pasaena 6
Tect st caMOKOHTpPOJISL 3HaHUM 1O paszzeny « TpyOornpoBobl, TPAHCIOPTUPYIOUINE MPOTYKIUIO CKBAKUH Ha HEPTIHBIX

MCCTOPOKACHUAXY.

Pasznen 7. Cnennduyeckue TpedboBaHusA 0€30IACHOCTH K TEXHOJIOTHYECKHM NMpoLeccam

76

Tema 7.1
DJ1eKTPooOdeccoTuBaloIHe
YCTAHOBKH

Conep:xanue

DnexkTpooOOpyAOBaHNUE 3IEKTPOOOECCONUBAIONIEH YCTAaHOBKM - BO  B3PHIBO3AIIMIEHHOM
UCMIONIHEHUHU. BIIOKMpOBKa HA  OTKIIOUYEHHME HANpPsDKEHUS TMpU  TOHWKEHHH  YPOBHSA
He(TenpoAyKTa B ammapare HWXKE pPErIaMeHTHPOBaHHOTO. JlpeHupoBaHue BOIBI - B
ABTOMATUYECKOM PEKHME 3aKPBITBIM CITIOCOOOM.
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OcHoBHbIE MOJ0XKEHUS 0€30M1aCHOTrO MyCKa: MOJrOTOBKA K MTyCKY; MPOIyBKa U UCIbITAHHE Ha
TePMETUYHOCTB; TIPUEM U 3aTIOJTHEHUE CUCTEMBI He(DTHIO; XOJIOIHAS ITUPKYJIISIUS; TOpsdast
MUPKYJIAIUs atMochepHoi yactu ¢ y3iaoM DJIOVY u BBIBOJI yCTAHOBKH HA PEXHM.

Tema7.2

YcraHoBku aTMoC(pepHO-
BaKyYMHbI€ H TEPMHYECKOI0
KpeKHHIa

Conep:kanue

KoHTpoJIb: ChIphs IO COAEPIKAHUIO BOJIBL; 32 PA0OOTOM rOpsIYMX HEUHBIX HACOCOB.

Kontposs M noxanep:kaHue perIaMeHTUPOBAHHOIO YPOBHS JKUIKOCTH B IIPOMEXKYTOUYHBIX
BaKyyM-IIpUEMHHMKAaX JIOJDKHBI ~WCKJIKOYaTh [ONAJaHUe Tropsuero HedTenpoaykra B
O6apoMeTpu4ecKuil KOHAEHCATOP 10 YPAaBHUTEIBHOMY TPYOOIIPOBOY.

CBeroBas 1 3ByKOBasi CUTHAJIM3ALUA [IPY CHUKCHUM YPOBHS IPOAYKTA B anmaparax, MUTAOMNX
HACOChl W/HMIM cOpOC [HaBIEHUS 10 MPEAeNIbHO JOMYCTUMBIX BEIMYHH, YCTAaHOBJICHHBIX
pernaMeHToM. McnblTaHMe Ha TepMETHYHOCTh 00OpYyAOBaHMs, pabOTAIOLIEro IOJ BaKyyMOM,
nepejl MyCKOM U I0CJE PEMOHTA.

Tema 7.3
KaraianTnyeckue npoueccsl

Conep:kanue

Be3omnacHOCTh TiepcoHaa yCTAaHOBKU: MEXaHH3alus padoT; HaJM4YKe ABYCTOPOHHEH TeneOoHHOM
WIA TPOMKOTOBOPSIIIEH CBSI3U; HCIOJIB30BAaHUE TPH 3arpy3Ke, BBITPY3Ke, MPOCCHBAHUU
KaTaaM3aropa

pecnuparopa, 3alUTHBIX OYKOB, PYKaBHII.

3amper BBITPY3KM M3  peakTopa KaTajau3aropa B  HEPETCHEpUPOBAHHOM WM B
HETaCCUBUPOBAHHOM COCTOSHUH.

[TpomyBKa CHCTEMBI PEAKTOPHOTO OJI0KA IMEepe]] MyCKOM M IMOCAE PEMOHTa MHEPTHBIM Ta3oM 0
coJiep>KaHus Kuciaopoja B cucreme He 6omee 0,5 % o0.

CoriacHO TEXHOJOTHYECKOMY PETJIAMEHTY: ITyCK M AKCIUTyaTalusi peakTopa; CKOPOCTh MO IbeMa
u cOpoca MaBIIEHUS; PEKUM aBapUHHOrO cOpoca W AeHCTBHE OOCTY>KMBAIOIIETO TEPCOHANA;
oTOOp MO0 KaTaau3zaTopa

VYaanenue XUIKUX HEPTENPOIYKTOB M MPOAYBKAa MHEPTHHIM ra3oM PEAKTOPHOro OJIOK mepen
pereHeparyel Kataiu3aTopa.

[TpoBepka Ha TEPMETUYHOCTH A30TOM BCEH CHUCTEMBI TPU JABICHUU, PABHOM pabouemy Tepen
pereHepalyiel KaTam3aTopa.

Tema 7.4

IIpousBoacTBo HEPTAHOIO
KOKCA - 3aMelJICHHOe
KOKCOBaHHE

Conep:kanue

Ilepen HawyamoM pa30ypuBaHUs KOKCAa HPOBEPAIOTCSA: MEXaHU3Mbl OypOBOM YCTaHOBKH H
UCIPABHOCTh HX OrpaKJICHUM; padoTa BBITSXKHOM BEHTHWIALMU OJOKa KOKCOBBIX KaMep;
TOTOBHOCTb KaMepbl K BCKPBITHUIO, & UMEHHO - TEMIIEpaTypa CTEHOK, OTKIKYEHHE KaMephl OT

14




OCTaJbHOM CUCTEMBI 3aABHXKKaMH, OTCYTCTBHUE BOJbI; UCIIPABHOCTH CBA3U U CUTHAJIM3alluu.
Hanuuaue 6HOKI/IpOBKI/I ABUTATCIIA HAacoCa BBICOKOI'O HABJICHUA IIPU ITOBLINICHUH OABJICHUSA B
JIMHUHW HAarHCTaHU.

be3onacHOCTh COTPYJHUKOB: HE3aBUCUMO OT HAJINYMA OJOKMPOBKH, NMPHU paboTe JIeOeaKu Wiu
poTopa OypHIBIIMK IOJDKEH HAXOIUTHCS y IOCTa YIPABICHHS; 3alperiaeTcsi HaXOIUTHCS B
HEMOCPECTBEHHOW OJU30CTHU K IIJIAHTY JJIsl TIOAAYH BOBI BBICOKOTO JIABJICHHUSL.

Tema 7.5
IIpousBoacTBo HePTAHOTO
ontyma

Conep:xanue

VY CTaHOBKHM MEPUOJUYECKOr0 JEUCTBUS IO TMONYYEHHIO OUTyMma JOJKHBI ObITh 0OOPYIOBaHbI:
OJIOKMPOBKOH, TpeaycMaTpUBaroOIlell MoAayy BO3AyXa B KyOBI-OKHCIUTEIH TOJIBKO IIpU
JOCTH)KEHUM YPOBHS IIPOJYKTa B HEM HE HIXKE pENNIAMEHTUPOBAHHOIO; aBapUMHOU
OJIOKMPOBKOH, MpPeJHA3HAYCHHOM JJIi aBTOMAaTHYECKOT0 OTKIIIOYEHHUS IM0JIa4M BO3JyXa B KyObl
IIPU HApYLIEHUU PETIaMEHTUPOBAHHBIX TAPAMETPOB TEXHOJIOTMYECKOTO PEKUMA.

HanuB OutyMma B jkee3HOJ0pOKHbBIE OYHKEPHI C HEUCTIPABHBIM KOPITYCOM, KPBILIKAaMH, a TaKXe
3aMOPHBIM MPUCIIOCOOIEHHEM IPOTUB OMIPOKHIBIBAHUS 3aIIPEIaeTCsl.

KyOb1-okucnurenu c IIpe10XPaHUTEIbHBIMU KJIaniaHaM# WIH MeMOpaHHBIMU
MIPEAOXPAHUTENIBHBIMA yCTPOMCTBAMM I€pe]] IMOJadyeil BO3ayxa IPOAYBAKOTCA A0 IOJHOTO
yAaJIEeHUs BJIary 1 Maca.

be3onacHOCTb COTPYIHUKOB: HAIWYKHE YJOCTOBEPEHHUE HA MPABO YIPABICHHS aBTONOTPY3YHKOM
¥ BOJMTEIIECKOE YJOCTOBEPEHHE Ha MMPABO BOXKJICHUS aBTOTPAHCIIOPTA; 3aIIOPHOE YCTPOMCTBO HA
pacXogHOW JIMHMM Yy pa3JaTOYHHMKA JIOJDKHO HAaXOIUThCS HAa TaKOM pPACCTOSHUU OT
paboTaromiero, 9To0bl HCKITIOYATach BO3MOXHOCTH OKOTOB HPHU 3allOJHEHHH Tapsl; pabodwe,
3aHATBIC CIIMBOM, 00s13aHbI paboTaTh B CHEIOAEK/IE, 3aIIUTHBIX OUYKaX, pyKaBUIaxX U B carorax ¢
TOJICHUIIIAMU TI0JT OPIOKH; TSDKENble W TPYAOEMKHE paboThl, CBSI3aHHBIE C HAJMBOM OHWTyMa B
JKEJIe3HOIOPOKHBIE ~ OyHKepbl, KpapT-MemKd u  (HOpMBL, TOrpy3KOHl B BaroHel U
aBTOOMTYMOBO3BI, IpOOJICHUEM 1 3aTapHBaHUEM OMTyMa TBEPABIX MapOK, a TAK)KE U3BJICUCHHUEM
€ro M3 KOTJIOBAaHOB, JOJDKHBI OBITh MEXaHU3UPOBAHBI; HAXOXKICHUE JIIOJICH Ha pa3aTOuHUKE U
BOJIM3HM HETO BO BPeMsl 3aKaUKH B pa3faTOYHUK OMTyMa M3 OKHCINTEIBHBIX KyOOB 3ampeniaeTcst

Tema 7.6

IIpousBoacreo
MeTIWITPeTOYTHI0BOIO0 3(pupa
(MTBD)

Conep:kanue

KonTtponb mporiecca: amnmapaThl B pe3epByaphl ¢ 0OpamarwmumMcs B HUX MetanoioM 1 MThD
JOJKHBl MMETh a30THOE JIBIXaHWE; CKOPOCTh MOJhEMa TeMIlepaTyphl B KyOe peakinoOHHO-
pEeKTH(UKAIMOHHBIX anmapaToB He naomkHa mnpeBbimarh 20 [JC B yac; KOHTPOJIb W
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peryJMpoBaHue TeMIepaTyphl MO CIOSIM Karajau3aTopa B peakTope A NpeAoTBpallleHus
«CTIEKaHUs KaTalu3aTopa.

[lepen BbIrpy3K0il OTpaOOTAHHOTO KaTanu3aTopa U3 pPeakTOpOB - MPOMBIBKA (IIpOIMapKa) ero ot
METAaHOJIA BOJIOW € MOCIIEIYIOIEH NPOyBKON a30TOM.

AHanu3 CTOYHBIX BOJ|, OTBOJIMMBIX C JIOKAJIBbHBIX OUHUCTHBIX COOPYKEHHH B MPOMKAHAIU3ALIUIO,
Ha CO/AEp)KaHME B HUX METaHOJA U IIEJOYM JOJDKEH IPOU3BOAUTHCS 1O rpaduky,
YTBEP>KICHHOMY TJIaBHBIM HH)KEHEPOM IMPEANPUITHSL.

s cOopa MeTaHONa M CTOKOB, COJAEPXAIIUX METaHOJI, B COCTaBE YCTAHOBKH JIOJDKHA OBITH
MpelyCMOTPEHA CIielUaIbHas EMKOCTh

Tema 7.7
CelleKTHBHAS 0YMCTKA
MACJSHBIX JUCTH/LIATOB

Conep:kanue

COpoc BOIbI U3 pe3epByapoB C PACTBOPUTENSIMHU - B CHELMAIbHYIO €MKOCTb, OTKyJa BCS BOJA
JIOJI’KHA HAIpaBJISIThCSl Ha U3BJICUEHHE U3 HEEe PACTBOPUTEIIS.

JlpeHaxx pacTBOpHUTENed U3 ammaparypbl, TpyOONpoOBOJOB M TMOJJAOHOB HAcOCOB - B
CHEIHAbHYI0 EMKOCTh. 3aMep YPOBHS B €MKOCTSIX U allaparax ¢ CeJIEKTUBHBIM PaCTBOPUTEIEM
OCYILECTBIICTCS AUCTAHIIMOHHO U3 ONepaTopHOil. BrlmonmHenue omepauuii mo ordéopy mpod
CEJICKTUBHBIX PacTBOPHUTENEH U3 eMKOCTeH U anmapaToB oGopMIIsieTCsl B BUJE Hapsiaa-Io0IycKa.
Pacnapka (eHoma mnpoBOAMTCS B TEePMETU3MPOBAHHOW Kamepe. Paznurteiii HuUTpoOeH30I
YTHJIM3UPYIOT, 3achllasi ONMIKAMU M CKUTAIOT B CIIELIMAIbHO OTBEIEHHOM MECTE.
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be3onacHOCTh COTPYJHUKOB: IOMELIEHHUS, B KOTOPBIX O0PAIatOTCsl CEIEKTUBHBIEC PACTBOPHUTENH,
JIOJIKHBI OBITH 00OpY/I0BaHBI MIOCTOSIHHO JEHCTBYIOIIEH NPUTOYHO-BBITSIKHOM BEHTHUIISILUEN U
CHCTEMOW KOHTPOJIsS 3arpsi3HEHUN BO3/yXa; BO BpeMsl yOOpKM MOMEUICHHs B Cllyyae po3JiMBa
pacTtBopuTenieil pabOTHUKM 00s3aHBl OBITh B (PUIBTPYIOIIMX NPOTHUBOTA3aX; MPHHATHE TylIa
nociae pabOTbl Ha  yCTAHOBKAX  CEJIEKTUBHOM  OYHMCTKM  00sA3aTeNbHO  JUISL  BCEro
IPOU3BOICTBEHHOTO [IEPCOHAIA; IIPH MOMaJaHu (EeHoa Ha TeJI0, 00TEPETh MOPAKEHHOE MECTO
10-40 % pacTBOpPOM 3THIJIOBOTO CIMPTA UM PACTUTEIBbHBIMU MACIAMHU.

Bce paboTbl, CBSi3aHHBIE C PACTBOPHUTENIEM IPOU3BOIATCA B CHEIOACKAE, KHUCIOTOCTOMKHX
pYKaBHLIaX M 3aIlIUTHBIX OYKaxX. PykaBuIlbl 3ampaBiieHbl 0 pykaBa oaexabl. [Ipu or6ope npod
HE0OX0IUM MPOTHBOTA3.

Ha ycranoBke HE0OXOAMMBI 3allaCHbIE KOMIUIEKThI CIIELOIEXK bl M 3alIUTHBIX MIPUCIIOCOOICHUN
U3 pacueTa OJUH KOMIUIEKT Ha TpeX OJHOBPEMEHHO paboTaromux Uisi OBICTPOH CMEHBI
CIELIOJEK/IbI B CIIy4ae 3arpsI3HEHUS €€ PACTBOPUTEIIEM.

Tema 7.8
Tpyo6uaTtbie neyn

Conep:kanue

[Teun nomxHBI OBITH OOOPYIOBAHBI AEKYPHBIMHU (TIHIIOTHBIMH) TOpEIKaMHU, OCHAIlEHHBIMU
3amaabHBIMA  YCTPOWCTBAMH,  WHIUBUAYyaIbHOW  CHCTEMOH  TOIUTMBOCHAOXKEHHS U
CUTHAJIN3aTOPAMU TIOTACaHMs IJIAMEHH, HAJAEKHO PETUCTPUPYIOIIMMH HaJIU4HMe IJIaMEHU
dopcyHKH.

B nepuon po3z:xwura ey AOMKHBI ObITH BKIIIOUEHBI BCE MTPUOOPHI KOHTPOJIS, IPEAYCMOTPEHHbBIE
TEXHOJIOTHYECKUM PETJIaMEHTOM, U BCS CUTHAJIM3AIMS;, OH HAYMHACTCA C PO3KUTA JIEKYPHBIX
ropenok. Po3XUT OCHOBHBIX TOpPEJOK TOJIKEH OCYIIECTBIATHCS MPH PabOTAIOMIMX JEKYPHBIX
ropejakax, MHUHUMAJIbHONW pPEriaMeHTUPOBAHHOM UHUPKYJISIUU CHIPbS B 3MEEBHKE U
periiaMeHTUPOBAHHBIX 3HAUEHUSAX MOJa4YH TOILJIMBA.

3axkuranue (HOPCYHOK U PETYIMPOBAHUE PEKHMA TOPEHUS MPOU3BOIUTH B 3aLTUTHBIX OYKaX CO
cBeTOpUIbTpaMH, CTOS COOKY OT (OpPCYHKH; MpPH O3TOM OEKIAa HODKHA OBITh IUIOTHO
3aCTErHyTa M 00s13aTEJICH TOJIOBHOH yOop.

Cucrema OJOKMPOBOK M CHUTHAJIHM3AIUU JTOJKHA 00ecleynBaTh OTKIIOYEHHE TTOJJauH TOITUBA K
JACKYPHBIM M OCHOBHBIM TI'OpCJIKaM IIpH: OTKJIOHCHHUAX IIapaMCTPOB IOAa4Yu TOIUIMBA OT
pErIIaMEHTHPOBAHHBIX; TMAJCHUU O0bEMa IMHPKYJSIMH CHIPbS Yepe3 3MECBHK M€Y HUXKE
J0IMYyCTUMOr'O; MPEBLIICHUHN MTPCACIILHO I[OHYCTI/IMOI\/JI TEMIICPATYPhI ChIPbA HAa BBIXOAC U3 IICUU;
cpabaThIBaHUW TPUOOPA TIOTACAHUS TIAMCHHU.

HaGmonaromuii 3a paboToil Jrojiell B 1me4yu 00s3aH: CICANTh, YTOOBI BCE JIa3bl JUIS BXOJAA U
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BBIXOJIa U3 I1€YU OBUIN OTKPBITHL; HOCTOSIHHO MOJ/ICP)KUBATh CBS3b C PAaOOTAIOIIMMHU, U, B CIIy4ac
HEOOXOJMMOCTH, OKa3aTh HEMEJICHHYIO IIOMOINb; IPU HEBO3MOXXHOCTH OKa3aTh IOMOIIb
JUYHO, HEMEIJICHHO OOpaTHThCs 3a IOMOLIbI0 K OJbKaimM pabouyuM M COOOLIMTH
OTBETCTBEHHOMY 32 BeJieHHe palorT.

Tema 7.9
CJauB M HAJIUB
HeTENPOAYKTOB

Conep:xanue

IIpoekTupoBaHue, MOHTAX, 3KCIUIyaTallUsl U PEMOHT CJIIMBO-HAJIMBHBIX 3CTaKaJ MPOU3BOASITCS B
COOTBETCTBUM €  TpeOOBAHUSAMHU:  BEIOMCTBEHHBIX  YKa3aHUH 10  IPOEKTHUPOBAHUIO
JKEJIE3HOJOPOKHBIX CIMBO-HAJIMBHBIX 3CTAKa/l JETKOBOCIUIAMEHSIOIINXCS M TOPIOUUX KMJIKOCTEN
U CKWD)KEHHBIX YIJICBOJOPOJHBIX I'a30B; yKa3aHUM MO NMPOEKTUPOBAHMIO aBTOMATU3UPOBAHHbBIX
YCTaHOBOK  TAaKTOBOTO HajlMBa CBETJIBIX HE(PTENPOAYKTOB B  JKEJIC3HOAOPOXKHBIE U
aBTOMOOWJIbHBIE LIUCTEPHBI.

CnuB-HaMMB MPOIYKTOB, CMELIEHHE KOTOPBIX HEIOIYCTUMO, CJEAyeT MNpPOU3BOAUTH Ha
WH/IMBUYaJIbHBIX CIMBO-HAJIMBHBIX 3CTaKaJax UM Ha OTAEIbHBIX CTOSKaX.

HanuBHble 3cTakajbl TOMKHBI OBITH 000pY/10BaHbI CIIEUATbHBIMU TyHKTAMU WM CUCTEMOM IS
0CBOOOXK/IEHHS] HEUCTIPABHBIX LIUCTEPH OT HEPTEIPOTYKTOB.

IIpy nopade mojA CIUB-HAJIMB JKEJIE3HOJOPOXKHBIX LHUCTEPH C JIETKOBOCIIJIAMEHSIOIIMMHUCS
HEPTENPOAYKTaMH JIOJDKHO OBITh; IPUKPBITHE, MEXTY JOKOMOTHBOM M LIUCTEPHAMM COCTOSIIEE
U3 OJIHOTO YETHIPEXOCHOTO MJIM JIBYX JBYXOCHBIX IYCTBIX WJIM IPYKEHHBIX HETOPIOYMMHU IPy3aMHU
BaroHoB; Ha jkelae3HOAOPOXKHBIX MyTSAX W JAOpOrax K ydacTKy CJIMBa-HaJMBa JOJDKHBI OBITH
BbIBEIIECHHI Npeaynpexaatonme Haanucu: «Cron!y, «IIpoesn 3anperniex!»

3ampemaercsa: HCIOJIb30BaTh CIMBO-HAJUBHBIE 3CTaKaAbl Ul MOMNEPEMEHHBIX ONepanui c
HECOBMECTHUMBIMU MEXJy €000l NpOAYKTaMH; OCTaBJISTh LMCTEPHBI, IMPUCOCAUHEHHBIE K
HAJIUBHBIM YCTPOMCTBaM, KOIJla CJMB-HAIUB HE MPOBOIUTCS; IPU NMPOBEJCHUN CIUBO-HAJIMBHBIX
ornepanuii paboTaTh OHOMY YETIOBEKY.

Tema 7.10
JlaGopaTopun

Conep:kanue

JlaGopaTopun JOJKHBI PACIOJIATAIOTCS B OTACIBHO CTOSIIHUX 3JAaHUSX WA MPUCTPAUBATHCSA K
3ganuaMm kareropud B, I' u JI. IIpUTOYHO-BBITSKHAsT BEHTWISILUS BO BCEX MOMELIEHUAX
mabopaTopuM JTOJDKHA BKJIIOYATHCS TEepej] HavdaioM pPabOThl M BBIKIIOYATHCS IO OKOHYAHHUH
pabouero JHs.

Bce pabotsr ¢ BemectBamu | u |l ki1accoB omacHOCTH HEOOXOAMMO MPOBOJWTH B PE3WHOBBIX
nepyaTkax B BBITSDKHBIX MIKadax WM B CIEHHATbHO O00OpYAOBaHHBIX IKadax, B OOKcax,
000pYIOBAaHHBIX BBITSDKHOW BEHTHIISAIIMECH.
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B 3manum nmaGopatopum 3ampemiaercs: Xpanuth 3amac JIBXK, I'K u raszos, mpeslmaromuii
CYTOUYHYIO TMOTPEOHOCTh B HUX; COBMECTHOE XPAaHEHHUE BEIIECTB, XMMUYECKOE B3aUMOJICHCTBHE
KOTOPBIX MOXET BBI3BATh M0KAP WU B3PHIB; 3arPOMOXKAATh BRITSKHBIE MIKa(bl, paboyue CTOJBI
nocyoil ¢ HedTenpoaykramu, mnpuOopamMu Hu Ja0OpaTOpHBIM 000pyAOBaHHEM; paboTaTh C
KHUJIKUM KHCIIOPOJIOM B TIOMEUICHHSX, TIe UMEIOTCS TOPENKH, OTKPBITbIE 3JIEKTPONpPHOOpHI,
UCKpsilee 000pyI0BaHHUE U IPYTHe UCTOYHUKU BOCIUIAMEHEHHSL.

MbIThe MOCyAbl M3-1I0JI HE(PTENPOAYKTOB, PEAreHTOB, CEJIEKTUBHBIX PAcTBOpUTENIEH M T.IL
pa3pelaeTcsi TOJbKO B CIIEHUAIbHOM INoMmelleHuu. CaaBaTh Ha MOMKY IOCYJly M3-IIOJ KHMCJIOT,
HIeJ04e M APYyrux XMMHUYECKHUX BEIIECTB MOXKHO TOJBKO IOCJIE IOJIHOIO OCBOOOXAEHUS U
HEHTpanu3auy ee COOTBETCTBYIOIIMM crocoOoM. BbIOOp MeToJa OYMCTKH M MBIThSI TOCY/IBI
OIpesieNsIeTCsl XapaKTepoOM 3arps3HSIOILEro BEIIeCTBa, €ro (U3MYECKUMH U XMMHUYECKHUMHU
CBOMCTBAMM. HE JIONYCKAETCs UCII0JIb30BATh JJIl MBIThsI IOCY/Ibl IECOK, HAKJAUYHYIO OyMary.

Tema 7.11
Pe3epByapsbl, noazemMHbIe
e€MKOCTH

Conep:xanue

3anpemiaoTcs; BbE3J Ha TEPPUTOPHUIO PE3EpBYapHOro Mapka aBTOTPAHCIOPTHBIX CPEJCTB, HE
00OpYJIOBaHHBIX HMCKPOTAaCHTEIbHBIMH YCTpOWCTBAMH M 0€3 J0mMycka, O(QOPMIIECHHOTO B
YCTaHOBJIEHHOM TOpPSKE; 3aMep YPOBHS BPYUHYIO Yepe3 JIIOK Ha KphIIle pe3epByapa 3aMepHOn
JICHTOM MM pEeHKOH; s BHOBb IPOEKTUPYEMbIX OOBEKTOB 3alpeliaeTcsl HCIOJIb30BaHHE
3arIyOJICHHBIX  JK€JIe300€TOHHBIX  pe3epByapoB  JUIsI  XpaHEHUs HePTH U  TEeMHBIX
HEe(TENPOAYKTOB;  HajMuyWe€ HAa  TOBEPXHOCTH  HEPTEHPOAYKTOB  HE3a3eMIIEHHBIX
AJIEKTPONPOBOJHBIX IUIABAIOIIMX YCTPOHCTB BO U30€KAHME HAKOIUIEHHUS CTaTHYECKOIO
AIIEKTPUYECTBA U BOSHHUKHOBEHMSI MCKPOBBIX Pa3psiioB; pabOThl Ha pe3epByapax, 3aroIHEHHBIX
IPOAYKTOM C IPUMEHEHUEM YAapHbIX HHCTPYMEHTOB (MOJIOTKOB, KyBaJj).

[Tpu mpomapke pe3epByapoB: HEOOXOAUMO MOJAEPKUBATh TeMiieparypy B Hux 60-70 °C; npu
HAJIMYMY TUIABAIOIIErO MOHTOHA BEPXHSS M HMXKHSS 4acTU pe3epByapa (HaJ IMOHTOHOM U IOJ
HUM) JIOJDKHBI IPONApHUBAaThCS pa3[eNbHO; NPOU3BOAUTH IPOLECC IPHU OJHOM OTKPBITOM
BEPXHEM JIIOKE; UINTENBHOCTh IIPOMAPKU UIA KaXKIO0Tr0 pe3epByapa WIM MX TPYIIBl JTOJDKHA
OBITh yKa3aHa B MHCTPYKIMAX MPEATIPUATHSI.

Bo3ayx Ha aHanu3 u3 pe3epByapoB HEOOXOAMMO OTOMpATh: AJsl PE3€PBYapOB € MOHTOHOM - HOJ
IIOHTOHOM U HaJl IOHTOHOM; JUIsl pE€3€PBYapoOB C IUIABAIOLIEH KPBILIEH - IO KPBILICH.

Bce omeparuu, cBsizaHHBIC C 3aKa4yKOW, OTKAYKOW, aBapUHHBIM OCBOOOKIECHHUEM DPE3epPBYapoOB
PEKOMEHYETCSI MPOU3BOAUTH C IOMOLIBIO apMaTypbl, YIPaBISEMOM IUCTAHLIMOHHO WIH B
aBTOMaTHyeckoM pexume. Ilogaua HeTenpoayKTOB B pe3epByap JOKHA OCYILECTBIISATHCS
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TOJIBKO TOJ cJoi kujakoctu. CKOpOCTh HAMOJHEHHUs (OMOPOKHEHHUS) pe3epByapa He JOJHKHA
IpeBbIIIaTh CyMMAapHOM IPOIyCKHOW CIIOCOOHOCTH YCTAaHOBJEHHBIX Ha pe3epByape
JIBIXaTeJIbHBIX YCTPONCTB

TemaTuka NpakTHYECKUX 3aHATHI 36
1 TlpakTrueckas paboTra AHAJIU3 NpPeBbIIEHHsI coepKaHue BoAbl B He)TH HA BbIX0/e U3 4
3JIEKTPOAETHAPaTOpA.
2 [IpakTtuyeckast paboTa AHAJIN3 BO3MOKHOM aBAPHITHOM CUTYallUH B cJIy4Yae MpeBbIIEeHHs 4
coiepkaHue BOAbl B He(DTH HA BBIXO/J€ U3 NICKTPOAeruaAparTopa.
3 [IpakTuyeckas paboTa AHAJIM3 CIIOCOO0B YCTPAHEHUS OTKJIOHEHHUS OT pesKuMa padoThl 4
JICKTPOAeruApaTopa.
4 TlpakTuyeckast paboTa AHAJIN3 NPUYUH OTKJIOHEHHS OT pe:kuMa padoTbl aTMOC(pepHOi 4
PeKTH(UKAIMOHHOH KOJIOHHBI (pe3Koe CHUKEeHHE ITPOU3BOAUTEIbHOCTH).
5 IIpakTuueckas pabota AHAIU3 JeHCTBUI oNepaTopa NMpH pe3KOM CHUKEHUHU 4
NPOU3BOUTEIbHOCTH aTMOC(EPHOI PeKTH(PUKALMOHHON KOJOHHBI.
6 [IpakTuueckas pabota AHAJIU3 CIIOCOO0B YCTPAHEHHS OTKJIOHEHHS OT peskuMa padoThl 4
aTMoc(epHOi peKTH(PUKALMOHHON KOJOHHBI IPU PE3KOM CHHKEHUH eé
NPOU3BOAUTEIBLHOCTH.
7 llpakTrdeckas paboTa AHAJIN3 NPUYMH OTKJIOHEHHUS OT peKuMa padoThbl aTMOoc(pepHOi 4
PEeKTH(PUKATMOHHON KOJOHHBI (MP00a 0eH3MHOBOI GpaKkuumu uMeeT TEMHbIH 0TTEHOK).
8 IIpakTnueckas paboTa AHAJM3 AelCTBUII onepaTopa npu oTé0pe MPoobLI 6eH3MHOBOM 4
(ppakunu TeMHOro OTTEHKA U3 AaTMOCEepHOH PeKTHPUKAIMOHHON KOJOHHBI.
9 IIpakTuueckas paboTa AHAJIU3 CIOCOOOB YCTPAHEHHS OTKJIOHEHHS OT peskuMa padoThl 4
atMocdepHoii pekTHGHUKALMOHHON KOJOHHBI IPH 0TOOPe NPOoObI 0eH3MHOBOM (PpaKIUH
TEMHOI'0 OTTEHKA.
CamocTosiTesibHAsA yueOHasi padoTa Npu U3y4eHNH pasaena 7 4
Ha cxeme xummueckoit 1abopaTopun pazMecTuTe HeoOxoaumMble 3Haku Oe3omacHocTH cornacHo [OCT 12.4.026-2015 IBera
CUTHaJIbHBIE, 3HAKU O€30MaCHOCTH U pa3MeTKa CUTHaJIbHasl.
Pa3znen 8. [IpoMblijieHHBbIE CTOYHbIE BOJBI 55
Tema 8.1 Metoanl ouncrku | Conep:kanue
CrouHble BOJbI, UX KiacCU(pUKaLKA. 3arpsI3HAIOLINE BEIIECTBA CTOYHBIX BOJ, UX 2

CTOYHBIX B0

KJaccuuKaIus.
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KJ'IaCCI/I(l)I/IKaI_[I/IH MCTOJ0B OYHMCTKHM CTOYHBIX BO/.

CHOCOGBI, HCIIOJIb3YCMBIC B XUMHUYCCKOM METOJAC OUYUCTKH CTOYHLIX BOL (OKI/ICHGHI/IC,
BOCCTAHOBJICHHUC, HCfITpaJ'IHT&aHPIH, pCaKiusg OCaAKJIACHMA, KOMHHeKCOO6p330BaHI/Ie).

Crnioco0Obl1, ucronb3yemMble B PU3NIECKOM METOJIE OYUCTKU CTOYHBIX BOJ (MarHuTHas o0padoTka,
yIBTPa3BYyKOBasi 00pab0TKa, HOHU3HpPYIOIIEe 00JydeHHE, FJICKTPOUMITYJIbCHAsE 00paboTKa).

CHOCO6I)I, HCIIOJIb3YCMBIC B (i)I/ISI/IKO'XI/IMI/ILIGCKOM METOJE€ OYMCTKH CTOYHBIX BOJ (KO&I‘yJ’IHHI/Iﬂ,
(bJ'IOTaI_II/IH, OKCTPAKIus, IUCTUIIALUSA, BBIMOPAKHUBAHUC, 3J'ICKTpOI[I/IaJ'II/13).

Crioco0bl, UCTIOJIB3yeMbIE€ B OMOJIOTHIECKOM M OMOXMMUYECKOM METO/IaX OYUCTKU CTOYHBIX BOJ
(monst punbTpanuu, OHOIOTHYECKHE MPY/IbL, AOPOTCHKH, OMOPHUIBTPHI, OKHCIUTEIbHBIC KaHAIIBI,
PEaKTOPBI BOCXOJISIIETO MOTOKA ¢ AKTUBHBIM HIIOM).

KypcoBoe npoextupoBanme: Crioco0Obl, HCIIOIb3yEeMbIe B MEXaHUYECKOM METO/E OUYUCTKH
CTOYHBIX BOJ] (OTCTauBaHUE, MPOLEKUBAHUE, LIEHTPUPYTrHpoBaHUE, PUIBTPALINS, OUUCTKA B
T'MJIPOLIMKIIOHAX).

Tema 8.2 Conep:xanue

IInacToBble BOABI [Mpennpusitust HepTen00buN. XapaKTepUCTHKA TUIACTOBBIX BOJI MECTOPOKACHUHN YTIIEBOIOPOJIOB.

MeCTOPOsKAeHU Hcnonp30BaHue MOMYTHO JOOBIBAEMBIX IIACTOBBIX BOJ LIS MOJJCPKKH TIACTOBOTO JABJICHHUS.

YIJ1€BOJOPOAOB OCT 39-225-88 « Bona st 3aBogHeHus1 HePTAHBIX m1acToB. TpeGoBaHUs K KAUECTBY BOJBIY.
KypcoBoe npoexTupoBanne: TexHOIOrHYECKasi CXeMa OYUCTKH CTOYHBIX BOJI C IOOYHCTKOM Ha
HaTOPHOH (pIIOTAIMOHHON YCTaHOBKE.
KypcoBoe mpoextupoBaHue: TexHOJOrHMUYECKash CXeMa OYHUCTKH CTOYHBIX BOJ C TIIyOOKOM
JIOYMCTKOHN TOClie HamopHOW (HIOTAIIMOHHON YCTaHOBKM HAa MEXaHWYECKHX, COPOIMOHHBIX M
MeMOpaHHBIX (DHIbTpax.

Tema 8.3 Conep:xanue

Crounnlie Boasl HII3

Xapaxkrepuctuka crounbix Boa HII3. Mexanuueckas O4MCTKa B IECKOJIOBKAX M TMAPOLMKIOHAX.
®u3MKo-XUMHUYECKas OYMCTKA OT KOJUIOMIHBIX YaCTHILI, 00€3BPEKUBAHUE CEPHUCTO-IEIOUHBIX
Boa u ctokoB DJIOY. CoopyskeHus: OMOJIOTHUECKON OYUCTKU M YCTAHOBKH JJOOYHCTKU CTOYHBIX
BOJL.

CXGMBI OYUCTKHU CTOYHBIX BOJ HH3 C HOBTOprIM " C YaCTUYHBIM HUCIIOJIB30BAHUCM
OYHIIIEHHOU BOJBI.

[TpunnunuanpHas cxeMa OYUCTKH CTOYHBIX BoJ AHTHUnuHCKOro HII3 ¢ monHbIM 1ukiioMm
OUHMCTKHU Tiepes1 copocoM B peky Typa. YTuimu3zaius 0caJKkoB CTOYHBIX BOJ (BO3BpaICHHE B
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TEXHOJOTMYECKHH LUK, CO3/1aHue HOBOM TOBAPHOU MPOYKIIHH)

TemaTuka NpakTHYECKUX 3aHATHIA M J1a00PATOPHBIX padoT 22
1 Ilpaktuyeckas pabora Pacuér ckopocTH ocaxjaeHHsl B Boje NMeCYAHBIX IIAP00OPa3HBIX 4
YaCTHIL
2 [Ipaktuyeckas pabora Pacuér cKopocTH Ocax/IeHHsl B BOjJe MeCYAHbIX YIJOBATHIX YACTHIL 4
3 IlpakTtuueckas pabora Pacuér nmamerpa HamOOIbIIMX IIAPOOOPA3HBIX YACTHI IJIMHBI, 4
KOTOpbIe 0YAYT YHOCUThCH BOCXOAS MM OTOKOM BO/Ibl B THAPOILUKJIOHE.
4 Tlpaktuyeckas pabora Pac4yér ropm30HTaJIbHOI0 OTCTOHHHUKA. 4
5 Ilpaktuyeckas pabora PacyéT meckoJI0BKH ¢ KPYIOBbIM IBHKEHHEM BO/IbI. 4
6 IIpakTraeckas pabora Pacuér BpemeHu padoTsl puibTpa 2
CamocTosiTesbHasi yueOHasi padoTa npu U3y4eHuu pasaesa 8 3
3anonHuTe Tabauny « CpaBHUTENbHAs XapaKTEPUCTHKA ANapaToB JUIl MEXaHUYECKOM OUMCTKH CTOYHBIX BOJI»
Pa3nes 9 IlpoMblinieHHBIEC 2a3P030JIbHBIE 3arPsiI3HEHHs aTMOC(epsbl 12
Tema 9.1 Knaccupuxanus Coaepxanue
NPOU3BOACTBEHHOM NBLIM U I'OCT 17.2.1.01 «Oxpana npupoasl. Atmocdepa. Knaccudukaiiys BHIOPOCOB IO COCTaBY»
MeTO0B NMbLIEOYNCTKH Knaccugukarus npou3BoICTBEHHOM MbUIH (IO MPOUCXOXKICHHIO, 110 AUCIEPCHOCTH, 110 CIOCO0Y 5
00pa3oBaHusl, CIUIAEMOCTH, SJIEKTPU3YEMOCTH, CMAaYMBAEMOCTH).
MexaHnueckoe MbuieyIaBIuBaHue (MbUIEOCAAUTEIbHBIE KAMEPBI, IUKIOHHBIE OCAUTENH,
KOHCTPYKILMHU ITUKJIOHOB, BUXPEBBIC IbIJICYJIOBUTEIN).
®unpTpoBaHKE a3p030IieH (TKaHeBbIe QMIBTPHI, PUIBTPOBATIBHBIE TKAHU, PYKaBHbIC (QDUIIBTPHI, 5
3€pHUCTHIE QUIIBTPHI
Mokpoe nblIeynaBIBanue (ToJIble Ta30IpOMBbIBaTENN, CKpy0Oepsl Bentypn).
TemaTnka NpPaKTHYECKUX 3aHATHI U JIA0OPATOPHBIX padoT 6
1 TlpakTraeckas pabora Pacuér mosoii npljieocainuTe1bHOI KaMmephbl. 2
2 [IpakTtuyeckas pabora Pacuér mblieocaauTebHOl kamepbl 'oBapaa. 2
3 IlpakTtrueckas pabora Pacuér muxiaona Tuna IH. 2
CamocrosiTesibHas yyeOHast pad0oTa NpH M3y4eHHUH pas3aena 9 2
CoctaBuTh ycinoBHOe 0603HaueHue BbIOpocoB B atmochepy OITO mo 'OCT 17.2.1.01 «Oxpana npupoasl. ATMochepa.
Knaccudukaiusi BBIOPOCOB 110 COCTaBY.
IIpoMe:xxyTO4YHasi arTecTanus B gopMe 1 depeHIHPOBAHHOIO 324€eTa 4
Koncyabranun 14
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JK3aMeH M0 MOYJII0

IIpou3BoacTBeHHAs1 MPAKTHKA 110 MOAY.II0
Buasi pador:

- OIIpECIICHHUE ITOBPEXKACHUN TEXHUUECKUX YCTPOUCTB U UX YCTPAHEHHUE; 72
- OIIpeZCIICHHE NIPUYMH HAPYLICHUSA TEXHOJIOTHYECKOr0 peXXUMa U BBIBOJA €0 HAa PErVIaMEHTUPOBAHHbBIE 3HAYEHHUS [1apaMETPOB;
- IOJI/IEPKHUBAHUE CTAOMIBHOTO PEXKHUMA TEXHOJOITMYECKOTO MPOLIEcca.

314

Bcero
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3 YCIIOBUS PEAJIM3AIIUU ITPOT'PAMMBI IIPO®ECCHOHAJIBHOI'O MOAYJIA

YdeOHbIe 3aHATHS IPOBOAATCS C MPUMEHEHUEM HHTEPAKTUBHBIX (hOpM pabOTHI, KOTOpPHIE
CTUMYJIMPYIOT  TO3HABATENbHYI0 MOTHBAIIMIO  OOydYaloIIUXCs, IOMOTAalT  MOJAepXKaThb
MOTHBAIMIO  OOYyYalOUmIMXCSl K  TIONYYEHUIO  3HAHWH, HAJIKHUBAHUIO  MO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH, CIOCOOCTBYIOT YCTaHOBJICHUIO J100pOXKEIaTeIbHOM aTMOC(hepBbI.
WMHnnuypoBaHue W TONICPKKA HCCIIEAOBATEIBCKOW AESATEIBHOCTH OOYYaroIuXcsi B pamMKax
peanuzaliii MMM WMHIUBUAYaJbHBIX M TPYIIOBBIX HCCIEAOBATEIBCKUX MPOEKTOB, daeT
BO3MO)XHOCTh ~ NPHOOPECTH HABBIK CAMOCTOSTEIBHOTO  pEIICHUs TPOOIIEMBbI, HAaBBIK
TeHepUpPOBaHUsT W OQPOPMIICHUS COOCTBEHHBIX WJCH, HABBIK YBAKUTEIHHOTO OTHOIICHHUS K
Yy)KHM HJIeSM, HaBBIK IYOJUYHOTO BBICTYIUICHHUS TEpel ayJUTOPUEH, apryMEHTUPOBaHHS M
OTCTaMBaHUs CBOEH TOUKU 3PEHHUS.

JUisi  TIO3WTHUBHOTO  BOCTIPUATHS  OOydYarOIIMMHUCS  TPEOOBaHHWN  IPEroJaBaTels,
MPUBIICUYCHUS UX BHUMaHUS K 00CY»KIaeMOi Ha y4eOHOM 3aHATUU MH(POPMAIMH, aKTUBU3ALIUN
UX  TIO3HABaTEIbHOH  JEATENBPHOCTH  MEXIy  IperojaBareieM ¢ O0yJaroIuMHCS
YCTaHABJIMUBAIOTCS IOBEPUTEIbHBIC OTHOILICHHUS.

Ha yyeOHOM 3aHATHH cOOMIONAIOTCSA OOILETIPUHATHIE HOPMbI IOBEIEHUS, IpaBUIa
oOmIeHust co crapmuMu (MpernojaBareieM) W CBEpPCTHUKAMU (00y4YaroUIMMUCS), MPUHIUIIBI
y4eOHOH TUCIIMIUTHHBI U CAMOOPTaHU3AIIH.

3.1 TpeOoBaHNs K MUHHMAJIbHOMY MAaTEePHAJIBLHO-TEXHHYECKOMY 00ecIe4eHUI0

Peanuzauus mporpammsl  Ipo(ECCHOHATIBHOIO MOAYJIA oOecredeHa  CIEAYIOLUMU
IIOMEUICHUSMU:

Kabuner 0€3011aCHOCTH KU3HENIEATEIbHOCTH, OCHAIIIEHHBIN CJIEYIOLUM
000pyTOBaHHEM:

[Inakatel. Cxembl, CTallMOHAapHbIE HarysgHble NocoOus «Ype3BblualiHble CUTYalUN»,
npuboper  BIIXP, mpubGoper JII, O3K, kommiekt Ttabmuiy «CpeacTtBa HHIAWBHAYATbHON
3amuTh», «IloxkapHast 0ezonacHOCTHY, «JlelcTBUS TPU YpE3BbIUAHHBIX CUTYALUIX).

[IK, MmynpTHMeIUTHOE 000PYI0BAHHE:

Komnsrotep-1mrt., MynbTUMeIna NpoeKkTop-1 1IT.; 3KkpaH NPOEKIMOHHBIN-1 MmIT.

JIuiieH31OHHOE MpOrpaMMHOE 0OeCTIeUeHHE:

- JIMIEH3UOHHOE TPOTpPaMMHOE OOecredeHrne OOLIer0o W CIEeNUAIbHOTO HA3HAYEHUS
Microsoft Windows; Microsoft Office Professional Plus;

- Zoom (6ecrutatHasi Bepcusi) — cBoOoiHO-pacnpocTpansemoe 110.

KaGuner oxpaHsl Tpy/1a, OCHAIIICHHBIH CIEIYIOIIUM 000PYIOBAaHUEM:

[Inakatel. Cxembl, cTallMOHApHbIE HarysggHble NocoOust «Ype3BblualiHble CUTYalUN»,
npuboper  BIIXP, mpuGoper JIl, O3K, kommiekt Ttabmuiy «CpeacTtBa HHIWBHAYATbHON
3amuTh», «IlokapHast 6ezonacHOCTHY, «JlelcTBUS TPU YpE3BbIUAHHBIX CUTYALUIX).

[IK, MmynpTHMeIuitHOE 000PYIOBAHHE:

Komnsrotep-1mrt., MynbTuMeIna NpoeKkTop-1 1IT.; 3KpaH NPOEKIMOHHBIN-1 MIT.

JIuiieH31oOHHOE MPOrpaMMHOE 0OeCTIeUeHHE:

- JIIEH3UOHHOE TPOTpaMMHOE OOecredeHrne OOLIer0 | CIEeNUAIbHOTO Ha3zHAuYeHUS
Microsoft Windows; Microsoft Office Professional Plus;

- Zoom (6ecrutatHasi Bepcusi) — cBoOoiHO-pacnpocTpansemoe 110.

KaGuner 11t rpynmoBbIX ¥ WHAUBUIYAJIbHBIX KOHCYJBTAIIUNA, OCHAIIICHHBIH CIIEAYIOIIHM
000pyTOBaHHEM:

[IK, mynsTuMeauiinoe 000pyI0BaHUE:

Komnsrotep-1mt., MynbTUMeIMa npoekTop-1 1IT.; 3KpaH NPOEKIUOHHBIN-1 MIT.;

JIuiieH31OHHOE MPOrpaMMHOE 00eCTIeUeHHE:

- JIAIIEH3UOHHOE TPOTPaMMHOE OOECIeYeHrne OOMer0o W CHEeNHATbHOTO HA3HAYCHUS
Microsoft Windows; Microsoft Office Professional Plus;
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- Zoom (6ecrutatHasi Bepcusi) — cBoOoiHO-pacnpocTpansemoe 110.
3.2. UupopmannoHHOe o0ecniedyeHre peain3alui NPOrpaMMbl

Jns peanmuzanuu  y4eOHOW mNporpaMMbl OMONMOTEYHBIA (OHA HMMEET IeYaTHbIE WU
AJIEKTPOHHBIE 00pa3oBaTesbHbIE M HH(POPMALMOHHBIE PECYpChl Ul HCIIOJIB30BAaHUS B
00pa3oBaTeIbHOM IIpoLiecce.

3.2.1. OcHOBHbIE HCTOYHHKH:

1. upokos, KO.A. Iloxapnas Oe3omacHOCTh Ha TPEANPUITUU: ydeOHOE mocodue /
10.A. lIupokoB. — Cankt-IlerepOypr: Jlanp, 2019. — 364 c. — Tekcr: anexkrponnbit. - URL:
https://e.lanbook.com/book/119625

2. llupoxoB, HO.A. Texnocdepnas 0Oe30macHOCTb: OpraHW3alUs, YIpaBJICHHUE,
OTBETCTBEHHOCTh: yueOHoe mocobme / FO.A. IllupokoB. — 2-¢ wu3a., crep. — CaHKT-
[lerepbypr: Jlams, 2019. — 408 «c¢. — Tekcr: osnexkrtponnsni. - URL:
https://e.lanbook.com/book/116355

3. Kapakesn, B. UI. Ouncrtabie coopyxenus B 2 4. YacTp 1: yd4eOHUK U TPAKTHUKYM IS
cpennero npodeccruoHanbHoro oopazosanus / B. b. Konsios, O. B. Konaparbesa; non o61ei
penakmueit B. U. Kapakesna. — 2-e u3j., mepepabd. u morn. — Mocksa: M3natenscTBo HOpaiiT,
2021. — 277 c¢. — Teker: oanekrponnwslii // 3BC IOpaiitr [caiit]. — URL:
https://urait.ru/bcode/470346

4. KapakesH, B. . OuuctHble coopyskeHus B 2 4. YacTp 2 : y4eOHHMK U MPAKTUKYM IS
cpeanero npodeccuonanbHoro oopazosanus / B. b. Konsios, O. B. Konapartsea ; moa oOmieit
penakuueit B. U. Kapakesina. — 2-e usna., nepepa6. u non. — Mocksa : M3aarensctBo FOpaidT,
2021. — 311 c¢. — Teker: onextponnbii // OBC IOpaiitr [caiit]. — URL:
https://urait.ru/bcode/470347

3.2.2. JlonoaHUTEJbHbIE HCTOYHUKU:

1. Bsuikosa E. U. BogooTBeenne 06beKTOB HHPPACTPYKTYPBI HEPTEra30BbIX MECTOPOKICHUI
3anagnoii Cubupu: monorpadus/ E. U. Bsankosa [u ap.]; TUY. - Tiomens: TUY, 2018. - 175 c. —
TekcT: HenmocpeCTBEHHBIN.

2. bapanoB [I.A. Ilporeccsl U anmmapaThl XUMHUYECKON TEXHOIOTUH: YueOHOe mocobue
st CIIO/ A.A. bapanos.- Mocksa: Jlanp, 2018. — 408 c. — Tekct: snexkrponHsiif. - URL:
https://e.lanbook.com/

3. Kapmanoe A. II. TexHOJOTHsS OYHCTKH CTOYHBIX BOJ: YdeOHOoe mocoome / A.
I1. Kapmanos, M. H. Ilomuna. - MockBa: Mudpa-Unxenepus, 2018. - 212 c. — Tekcrt:
anexktpoHHbId. - URL: http://www.iprbookshop.ru/78241.html

3.2.3. IIpodeccuonanbHbie 0a3bl JAHHBIX:

1. Cucrema «Koncynbrant +»: [caiit]. — URL: http://www.consultant.ru — Texkcrt:
3JIEKTPOHHBIMN.

2. DnekrponHas 6a3a 'OCTog: [caiit]. — URL: http://1000gost.ru/list/1-0.htm — Tekcr:
3JIEKTPOHHBIMN.

3. denepanbHas ciayx0a Mo SKOJIOTHIECKOMY, TEXHOJIOTHUECKOMY M aTOMHOMY Ha/130py
(POCTEXHA/I30P): [caiir]. — URL:  http://www.gosnadzor.ru/industrial/  — Texkcr:
JJIEKTPOHHBIN.

3.2.4. UnpopmanmoHHbIe PecypChl:

1. Texakcnept: MIPOMBIILITIEHHAS 0€30MacHOCTb: [caliT]. —
URLhttps://cntd.ru/products/promishlennaya_bezopasnost#sostav_i_razdeli_promishlennaya_b
ezopasnost#l — TekcT: 3JeKTPOHHBIMH.
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http://217.116.51.39/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=READB&P21DBN=READB&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D1%8F%D0%BB%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%95.%20%D0%98.%20
https://e.lanbook.com/
http://217.116.51.39/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=READB&P21DBN=READB&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B0%D1%80%D0%BC%D0%B0%D0%BD%D0%BE%D0%B2,%20%D0%90.%20%D0%9F.
http://www.iprbookshop.ru/78241.html
http://www.consultant.ru/
http://1000gost.ru/list/1-0.htm
http://www.electrolibrary.info/%20-
http://www.electrolibrary.info/%20-
https://cntd.ru/products/promishlennaya_bezopasnost#sostav_i_razdeli_promishlennaya_bezopasnost#1
https://cntd.ru/products/promishlennaya_bezopasnost#sostav_i_razdeli_promishlennaya_bezopasnost#1

2. bBmor - wumxkeHepa.pd: [caiit]. — URL: https://xn----8sbbilafpyxcf8a.xn--
plai/promyshlennaya-bezopasnost — TekcT: 31eKTPOHHBII.

3.2.5. Kypnansr:

1. Kypnan «be3omacHocTh Tpyaa B mpoMbliuieHHOCTH» (PenepanbHas ciyx0a 1o
HKOJIOTHUECKOMY, TEXHOJIOTHYECKOMY M aToMHOMy Haazopy (Poctexnamzop), 3AO "Hayuno-
TEXHUUYECKUN IIEHTp HccieoBaHui npolieM npoMelnieHHon Oe3onacHoctu" (3A0O HTIL [1B)
(Mocksa)) — Tekct: anexTpoHHbIH. // HayuHas snexrponHas OubOnmoteka: [caiit]. — URL:
https://www.elibrary.ru/contents.asp?titleid=8430
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https://блог-инженера.рф/promyshlennaya-bezopasnost
https://блог-инженера.рф/promyshlennaya-bezopasnost
https://www.elibrary.ru/org_profile.asp?id=4523
https://www.elibrary.ru/org_profile.asp?id=4523
https://www.elibrary.ru/org_profile.asp?id=13780
https://www.elibrary.ru/org_profile.asp?id=13780
https://www.elibrary.ru/contents.asp?titleid=8430

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUMSA JUCHUIIVINHbI

Konx u HaumeHoBaHue
npo¢ecCHOHAIbHBIX U 00IIUX
KOMIIeTeHIH i, opMupyemMbIX B
paMKax MoayJs

Kpurtepuu ouenkn

MeToAabI OLIEHKH

I[IK 4.1. Ananu3upoBaTh NPUYHUHBI
0TKa3a, TOBPEKIACHUS TEXHUICCKUX
YCTPONCTB U MIPUHUMATH MEPHI IO UX
YCTpaHEHHIO.

-Oolpe/ieNieHne HeUCIIPaBHOCTEH B
pabote 060pyIOBaHUS;
-M3JI0’KEHHE MEp IO YCTPaHEHHIO
OTKa30B W  HEUCIPaBHOCTEH
Pa3IUYHOTO XapaKTepa;
-M3JI0KEHWE TPaBWI  TEXHHUKH
Oe3omacHocTH Tpu  paboTe cC
o0opyIoBaHUEM Pa3ITUIHOTO
Ha3HAUCHHUS;

OueHka JIEeATEIbHOCTH
obOyuarorerocsi B IIpolecce
OCBOEHUS oOpa3oBaTenbHOI
MporpaMMbl Ha TPAKTUIECKHIX
3aHATHAX, Ipu BBIIIOJTHCHU N
pabort o yueOHOM

u HpOI/I3BO,Z[CTB€HHOﬁ IMPAKTUKE

I[IK 4.2. AHanu3upoBaTb NPUYNUHBI
OTKJIOHEHHS oT pexuma
TEXHOJIOTMYECKOI0  Ipolecca U
MPUHUMATh

-aHaJN3 MPUYUH OTKJIOHEHHUH OT
TEXHOJIOTHYECKOTO PEIKUMA;

-M3JI0)KeHNE MEp, HaIlpaBIECHHBIX
Ha YCTpPaHEHUE OTKJIOHEHUH OT
TEXHOJIOTHYECKOTO PEKUMa,

-M3JI0)KEHWE TIPaBWI  TEXHHUKH
0€301acHOCTH TPH IKCILTyaTaluH
000pyZOBaHMs U KOMMYHHKAIHH.

Onenka IEeITEeILHOCTH
oOyugarommerocss B TIpolecce
OCBOEHUS o0Opa3oBaTenbHOI
nmporpaMmbl Ha HNPAKTUYCCKUX
3aHATUSAK, TPH  BBIIOJHCHUU
pabor 10 y4aeOHOM

U IIPOU3BOJICTBEHHOM IIPAKTUKE

I[IK 4.3. PaspabaTpiBaTh MepHl TI0 | - H3JOKEHHE MpodrrakTHdeckux | OmeHka JIeSITEIbHOCTH
MPEeayNPEKIACHHUI0 HHIMICHTOB Ha | Mep 1o MpeaynpekIeHuIo | o0yJammerocss B Ipolecce
TEXHOJIOTMYECKOM OJIOKE. HHIUJEHTOB Ha | OCBOCHHS obpazoBareabHOM
TEXHOJIOTHYECKOM OJIOKE; MporpaMMbl Ha TPaAKTUYECKHUX
-M3JI0)KeHWE TIPaBWJI TEXHHUKH | 3aHITHUAX, TPH  BBITOIHEHUH
Oe3omacHocTH mpu  pabore ¢ | paboT o yueOHOU
o0opynoBaHHEM Ha | ¥ MPOU3BOJICTBCHHOM MPAKTHKE

TEXHOJIOTUYECKOM OJIOKE.
OK 01. Betbupats cioco0s! perennst | O6ocHOBaHHOCTH  BeIOOpa  m | OteHka NESITEILHOCTH
3aga4y PO(ECCUOHATBHON | mpumMeHeHHs METOJI0B u | oOydaronerocss B Ipolecce
JEATENBHOCTH, TPUMEHUTENBHO K | coco6oB petenys | OCBOCHHS o0Opa3oBarenbHOI
Pa3IMYHBIM KOHTEKCTAM. T I—— MporpaMMbl Ha TPAKTUYECKHUX
3aHATUAX, [PH  BBIIOJHCHUN
BEJICHUH TEXHONOTHYECKOTO | 16 o yueGHOH
nporecca Y IPOU3BOJICTBEHHOM MPAKTUKE

To4HOCTh, MPAaBUIBHOCTH U TOJI-
HOTa BBIMIOJHEHHUSI TIPOdecCcHo-
HaJILHBIX 3ajJ1a4

OK 02. Mcnonb30BaTh COBpEMEHHBIE
CpencTBa  TNOWCKA, aHanmm3a |
UHTEpIpeTauu  WHPOpMauu U
WHPOPMAIIMOHHBIE TEXHOJIOTUU ISt
BBITOJTHEHHUS 3aga4y
npodeccnoHaIbHON IeSTEITBHOCTH.

OrnepaTuBHOCTH MOKMCKa,

PE3yJIbTaTUBHOCTL  aHAJIM3a U

WHTEpIpeTauuu HHQOpMaUUd |

ee HCTIOJIb30BaHHE TSt
Ka4eCTBEHHOTO BBIMOJTHEHUST
npogecCHOHANBHBIX 3ajad,
npodeccnoHaIbHOTO u
JMYHOCTHOTO Pa3BUTHS

HupoTa HCTIONB30BaHUs
Pa3IMYHBIX HCTOYHUKOB
nH(popMaIu, BKJIHOYAst
ANIEKTPOHHEIE

Ornenka JIeITeIbHOCTH
oOyuaromerocs B  Ipomecce
OCBOEHUS o0pa3oBaTenbHOI
NpoOrpaMMbl Ha MPAKTUYECKUX
3aHSATHAX, TPU  BBIIOJIHECHUH
pabot o y4ueOHOH u
MPOU3BOJICTBEHHOM MPAKTUKE
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OK 03. ITmarupoBath u
peann30BLIBaTh COOCTBEHHOE
npo(heCCHOHANTBHOE U JIMYHOCTHOC
pasBUTHE,  MPEANPHHAMATEIBCKYIO
JIESITENBHOCTh B TIPOQECCHOHATLHON
chepe, uUCHONB30BATH 3HAHUSA IO
(huHAHCOBOI TPaMOTHOCTH B
Pa3INYHBIX KU3HCHHBIX CUTYAIIHSX.

JeMoHcTpanust ~ uHTEpeca K
MHHOBAILUIM B obmactu
npoecCHOHANBHOM

JEeSITETFHOCTH; BBICTpaMBaHHE

TPaeKTOPUH MPOPECCHOHATEHOTO
pasBUTHA M CcamMooOpa30OBaHuS,
OCO3HaHHOE TUTAHUPOBaHUE
MTOBBIIICHUS KBAJTU(UKAIUH.

JleMoOHCTpaIiss CIOCOOHOCTH K
opranuvsalyi " MJIAHUPOBAHUTIO
CaMOCTOSATEIbHBIX 3aHATUH MpH
M3y4YeHHH  Mpo(dhecCHOHATBHOTO

MOZYJIs

Ornenka WCTIOTTb30BaHUSA
oOyJarormmmcsi  METOAOB |
IpUEMOB JIMYHOM OpraHu3aluu
B mporecce OCBOEHUS
00pazoBaTeILHON  TIPOTPAMMBI
HA MPAKTUYCCKUX 3aHATHUIX, TIPU
BEITIOJTHEHUW HMHIUBUYAIbHBIX
MIOMAITHUX 3aJaHui, paboT IO
y4e0HOW W TPOU3BOJCTBEHHOM
MpaKTHKE.

OueHka HCIIOJIb30BAHUS
oOydJarommmcsi  METOAOB |
MpUEMOB JIMYHOM OpraHu3aluu
npu y4acTUU B
npodeccrHoHaTbHBIX
ONIMMIHNAIAX, KOHKypcax,
BBICTaBKaX, HAY4YHO-
MPAKTHYECKUX KOH(DEPEHIINIX
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