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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Hacrosimas  mporpamma  cocTaBiieHa B COOTBETCTBUM — TPEeOOBAHUSIMHU
denepaTbHOTO  TOCYJAapCTBEHHOTO  0Opa30BarelbHOTO  CTAaHIApTa  BBICIIETO
obopazoBanusi (OI'OC BO) ot 17 centsiops 2015 per. Ne 38916 mo HampaBieHHIO
noarotoBku  20.05.01 «Ilokapnas 0e30macHOCTBH» (YPOBEHb  CICIUATUTETA),
6azoBas yacte bl. Ha u3yuenue aucuuruiviel oTBoIuTCS 272 yaca TPYJOEMKOCTH B
TEYEHHE JIBYX CEMECTPOB.

[enbto uzyueHus: aucuuruinHbl «[loxkapHas 0€30MmacHOCTh TEXHOJIOTMYECKHX
IPOLIECCOB» SBISIETCS Pa3BUTHUE Yy CTYJIEHTOB JIMYHOCTHBIX KayecTB, a TaKxke
dbopmMupoBaHrue OOLIEKYJIbTYPHBIX YHUBEPCATBHBIX (OOIIEHAYYHBIX, COLHATBHO-
JUYHOCTHBIX, HWHCTPYMEHTAIbHBIX) U MNPOPECCUOHATbHBIX KOMIIETEHUUH s
pelleHus] BOIPOCOB, CBSI3aHHBIX C 00ECHeYeHUeM IMOKapHOW  Oe30MMacHOCTH
TEXHOJIOTUYECKUX MTPOLIECCOB.

1.2 3agayn u3y4yeHUus JUCHUTNIMHBI

3agauu MIpEno/1aBaHus JIUCIIUTLIHHBI «Iloxapnas 0e30I1acHOCTh
TEXHOJIOTMYECKUX MPOIIECCOBY:

3agaun MpEeno1aBaHust JIMCITUTUIMHBI «IToxxapnas 0e301macHOCTh
TEXHOJIOTHYECKUX TTPOILIECCOBY:

a npuoOpeTeHne 3HAaHUN W HAaBBIKOB 110 HOPMAaTHBHO-TEXHUYECKOU

pabore B  YaCTH  COOTBETCTBUSI  TPEOOBAaHUSIM  TOXKAapHOW  OE30MacHOCTU
TEXHOJIOTUYECKHIX MPOIIECCOB;

O nepefada OOYyYarOIIMMCS OOIIMX TEOPETHUUECKUX OCHOB B 00JacTH
0€30MacHOCTH 3/IaHWi W COOPY)KCHWH, B T.4. METOJIBI U MPHUEMbI aHATH3a IMPOOJIEM,
CONlep)KaHUE aKTyalbHBIX TMpoOieM obecrieueHusi OE30MAaCHOCTH  3MaHUN U
COOpPY)XCHHUH, MpaBa W OO0S3aHHOCTH 4YEJIOBEKa W TpaXIaHWHA B OTOM 00JacTH,
ocHOBBI ~ Poccuiickoil  MpaBOBOW  CHUCTEMBI  3aKOHOJATEIbCTBA B 00JaCTH
o0ecrieueHus] MOXApHOH OE30MaCHOCTH TEXHOJIOTUYECKUX MPOLECCOB, OCHOBHBIE
3aKOHOMEPHOCTH M JTalbl HCTOPHYECKOTO TMPOLECCa Pa3BUTUS  MOXKAPHOU
0€30IMacHOCTH TEXHOJIOTHYECKHX TporieccoB B Poccun u 3a pyOexom;

N o0ydeHHe YMEHUWIO MPUMCHSITHh TOJYYCHHBIC 3HAHUS JUIS PEIICHUS
MPUKJIAIHBIX 3a3ad 1Mo oOecreueHnto 0e30MacHOCTH 3[aHUi W COOPYKEHHUM, B T.4.
aHAIM3WPOBAaTh, OICHUBATh W HCIIOH30BaTh COIHATHHYI HH(OPMAIIHIO, MPABOBHIC
HOPMBI, DJKOHOMHYECKYI0 HWH(POpMaUi0 B TPOPECCHOHATBLHONW JIEATEIbHOCTH,
CaMOCTOSITENIbHO paboTarh C UCTOPUYECKUMHU MCTOYHHKAMH W JIMTEPATypOd B ILEISX
caM000Opa3oBaHMsl, IUTAHHUPOBATh M OCYIIECTBISATH CBOIO JIEATEIBHOCTh C Y4YETOM
pe3yJIbTaTOB aHATN3a COIUATHHON HH(OPMAITHH;

N NPUBUTH HAaBBIKM THCHBMEHHOTO W apTyMEHTHUPOBAHHOTO W3JIOKCHUS
COOCTBEHHOH TOYKU 3peHus, MyOJUYHON peuu, apryMEHTallud, BEIEHUS TUCKYCCUHU
M TIOJIEMUKH, TPAaKTHUYECKOTO aHaTu3a JIOTUKHA Pa3IMYHOTO pOAa PACCyXICHUH,
CaMOCTOSITENILHOTO TIOWCKA, aHAM3a W KPUTUYECKOTO BOCTIPUATHS HEOOXOJIMMBIX
JTUTEPATYpPHBIX W (AKTOJOTMYECKUX HCTOYHUKOB HH(Mopmanumu B  obiactu
0€301aCHOCTH 3[JaHUH M COOPYKEHHIA;

O dbopMuUpOBaHHE Yy CTYJCHTOB MOTHBAllUM K CaMOOOpa3oOBaHUIO 3a
CUET aKTUBU3AIMH CAMOCTOSTEIBHOM IMO3HABATEIILHOM JCSITEITLHOCTH.



1.3 IlepeyeHb IUIAHHPYEMBIX Ppe3yJdbTATOB O0YYEeHHUS MO AUCUHMILIAHE

(MoayJ10), COOTHECEHHBIX

o0pa3oBaTeJIbHOI MPOrpPaMMbl

C MJIAHUPYECMBIMH pe3yabTaTaMu OCBOCHMUA

Koa n HanmeHoBaHue nHOnKaTopa
AOOCTUXEHNA KOoMneTeHunn

3aI'IJ'IaHVIDOBaHHbIe pe3ynbTaTthbl 06y‘-IeHVI9| no ancuuninHe

JITK-7: cnoco0HOCTh NPUHUMATH € Y4€TOM HOPM JKO0JIOTrH4eCKoi 0e30IacHOCTH
OCHOBHBbIE TEXHHYECKHE PellIeHUs], 00ecIieYHBaIOLIHe NT0KAPHYI0 0e301aCHOCTh
30aHHI M COOPYKEHMH, TEXHOJOrH4eCKHX MPOLECCOB IPOU3BOACTB, CHCTEM
OTOILICHUS] U BEHTHJISILIMHU, IPUMEHEeHUsI 3JIeKTPOYCTAHOBOK

HIIK-7: ciocoOHOCTH
MPUHUMATH C YY€TOM HOPM
IKOJIOTHYECKON 0€301acHOCTH
OCHOBHBIE TEXHUUYECKHE
petienusi, 00ecreurBaroIme
MOKapHy10 0€30MacHOCTh
3/1aHUI U COOPYIKEHUH,
TEXHOJIOTHYECKUX MPOIIECCOB
MMpOn3BOACTB, CUCTEM
OTOIUICHUS U BEHTHIIALINH,
NPUMEHEHHUS HIIEKTPOYCTAHOBOK

OCHOBHBIC TEXHOJIOTHYECKUE TIPOIECCHI U HX
KJIaCCU(UKAIHIO;

TEXHOJIOTHYECKOE 000pYy10BaHUE, IPUMEHSIEMOE IS
MIPOBEJICHUS TEXHOJIOTUYECKIX MPOIECCOB
MEpONPUSITHS 00ECIICYUBAIOIITUE TTOKAPHYIO
0€301MacHOCTh MPOIIECCOB

BBITIOJIHATH PACYCThI 11O OLICHKE HO)KapHOf/'I OIIaCHOCTH
TEXHOJIOTHYECKOTO 000PYI0BaHUS IPU HOPMATTLHOM
paboTe U pH MOBPEIKACHHSIX

MIPOU3BOJUTH MMPOBEPKY MPOTUBOMOKAPHOTO COCTOSTHUS
JIEUCTBYIOILETO MPOU3BOACTBA

HaBBIKAMH PACCMOTPEHHUS TEXHOJIOTUYECKUX CXEM U
TEXHOJIOTUYECKHUX YacTel MPOCKTOB

HaBBIKAMU aHATN3a [M0>KapHOMN OMAaCHOCTH
TEXHOJIOIMYECKUX MPOLIECCOB

OK-6: croco0HOCTD 1eiICTBOBATH B HECTAHAAPTHBIX CUTYallUsIX, HECTH COLUATBbHYIO
H 3THYECKYI0O OTBETCTBEHHOCTDH 32 MPUHSATHIE PelleHust

IIK-1: coco0HOCTH NPUMEHATH METOAUKY AHAJIHM3A M0KAPHOI OIIACHOCTH
TeXHOJIOTMYECKHX NPOLECCOB NMPOU3BOACTB U NPeLIaratb crnocodbl odecnedeHus

MOKAPHOI 0e30MaCHOCTH

IIK-36: cnioco0HOCTh K CHCTEMATHYECKOMY H3YYE€HHI0 HAYYHO-TeXHUYEeCKOM
uH(OpMaNNH, OTeYeCTBEHHOI0 1 3apYy0e;KHOr0 ONBITA M0 BONPOCAM 00ecedeHus!

MOKAPHOI 0e30MaCHOCTH

[IK-4: cioco0HOCTH NPUMEHATH METOAbI PACYeTa OCHOBHBIX MMAPaMeTPOB CUCTEM
olecrieyeHHs MOKAPHOI 0€30IACHOCTH TEXHOJIOTNYECKHX NMPOoIecCcoB

IIK-40: criocoOHOCTh K CHCTEMATHYECKOMY U3YYEHHI0 HAYYHO-TeXHUYeCKOM
uHG(opMaINHU, 0Te4eCTBEHHOI0 U 3apy0e:KHOr0 ONbITA MO0 BONMPOCAM OOecriedeHn sl

MOKAPHOI 0€30IaACHOCTH

1.4 OcobOeHHOCTH peajiM3alUU AMCHUILINHBI

SI3BIK peann3anuu TUCUUILIMHBL Pycckuil.

Jucnuruinaa (Moayis) peanusyercs ¢ npumenenuem D0 u 10T

URL-anpec u Ha3BaHue 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=24743




2. O0beM OMCHUIUIMHBI (MOIYJIs1)

CCM
Bcero, N
. 3a4ETHBIX
Bua yde6HoI paboThI e | 1|2
(akam.gac)
KonrakTHas paGora ¢ 2,5 (90)
npenoaaBaTeseM:
3aHATHUSA JICKLIMOHHOIO TUIIA 1,5 (54)
MIPAKTHYECKUE 3aHATHS 1 (36)
CamocrosTesbHas pabora 2,5 (90)
o0yvarommxcs:
KYPCOBOE TIPOCKTHPOBAHUE Jla
(KII)
KypcoBas pabota (KP) Her
IMpomexyTouHas arrecrauus |2 (72)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

wa Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. BBogHast 4acTh

1. Henw, 3amaun, npeamet kypca “IloxkapHas 6€3011acHOCTh
TEXHOJIOTUYECKHX Tpo1ieccoB”. Poib 1 MECTO TUCHUTIIIUHBI
“IToxxapHast 6€3011aCHOCTh TEXHOJIOTMYECKHUX MPOIIECCOB” B

CUCTEMC IMOATOTOBKHU MHKCHCPOB HO)KapHOfI 0€30I1aCHOCTH.

Kparkuit ouepk pa3BUTHS 3HaHUN O TEXHOJIOTHH
IPOM3BOJICTBA U MOKaPHOH 0€30MacHOCTH
TEXHOJIOTHYECKUX MPoIeccoB. B3aumMocBs3b u
B3aMOOOYCIIOBIEHHOCTh MPOOJIEM TEXHOJIOTHUH, TTIOKAPHOU
0€301MacHOCTH M OXPaHbl OKPY>KAIOLIEeH cpebl.
Crarnueckue AaHHBIE O M0XKapaxX U UX OMHMCAHUE, KAK
UCTOYHUKU UHGOpMAIIUHU [T aHATHU3a TPUYUH
BO3HUKHOBEHUSI U IPOPHIAKTUKH MTOXKAPOB Ha 00OBEKTaX.




2. lenp, 3amaum, mpeamet kypca “IloxkapHas 6€3011acHOCTh
TEXHOJIOTMUYECKUX MpoLeccoB”. Poib 1 MECTO TUCIUIIINHEI
“IToxxapHast 6€301TaCHOCTh TEXHOJIOTMYECKHUX MPOIIECCOB” B
CHCTEME MOATOTOBKH HHXEHEPOB MOXKAPHOM Oe30MacHOCTH.
Kparkuit ouepk pa3BUTHS 3HaHUN O TEXHOJIOTHH
IPOM3BOJICTBA M MOKaPHOH 0€30MacCHOCTH
TEXHOJIOTMYECKUX MpoIieccoB. B3aumMocBs3b u
B3aMMOOOYCJIOBICHHOCTh MPOOJIEM TEXHOJIOTHUH, TTOKAPHOU
0€301MacHOCTH M OXPaHbl OKPY>KAIOLIEH cpebl.
Craruyeckue JaHHbIE O MMOXKapaxX U UX OMUCAHUE, KaK
MCTOYHUKU UHGOpMALIUHU I aHATHU3a TPUYUH
BO3HMKHOBEHUSI U IPOPHIAKTUKH MOXKApPOB Ha 00BEKTaX.

2. O0mme cBeIeHUS 0 TEXHOJOTHYEeCKUX MPoLeccax u anmaparax

C MOKAPOB3PHIBOONIACHBIMHU CPCAAMHU

1. TexHOJIIOrMYECKUE MPOLIECCHI U alapaThl
M10’KapOB3PBIBOOIIACHBIX IPOU3BOJICTB.

Marepuansl, IpUMEHAEMBIE JIs1 U3TOTOBIICHUS
TEXHOJIOTHYECKOTo 000pyJ0BaHUs. MexaHnueckue
CBOMCTBA KOHCTPYKTUBHBIX Marepuainos. [loBenenue
KOHCTPYKLMOHHBIX MaTepuajIoB IIPH MOBBIIIEHHBIX U
IIOHM>KCHHBIX TEMIIEPATypPaX, B aArPECCUBHBIX Cpeax.
OcHoBHbIE TpeOOBaHUS K KOHCTPYKIMH alIaparoB U
MaluH. [ uapaBnryeckue 1 MHEBMaTU4eCKUE UCTIBITAHUS
000pyT0BaHMS.

Br160op gonmyckaeMbIX HapsDKEHUH U1 Marepuana
anraparoB, COAEPIKaIUX B3PbIBOIIOKAPOOIIACHBIE CPEIBI.
CrangapTuzanys TeXHOJIOTHYECKOTO 000PYA0BaHUS.

2. V3y4yeHue TeXHOIOTHYECKUX CXEM MPOLIECCOB U
arnaparoB OXapOoOoINacHbIX MPOU3BOACTB. M3yueHue
TEXHOJIOTMYECKUX PErJaMEeHTOB. AHAIN3 IPOYHOCTH
000py/10BaHHSI TEXHOJIOTHUECKUX CXEM.




3. TexHOMOTMYECKUE MPOLECCHI U alnaparhl
M10’KapOB3PBIBOOIIACHBIX POU3BOJICTB.

Marepuansl, mpuMeHsieMbI€ IS U3TOTOBJICHUS
TEXHOJIOTHYECKOTO 000pyJ0BaHHS. MexaHu4ecKue
CBOICTBA KOHCTPYKTUBHBIX MarepuaioB. [loBenenne
KOHCTPYKIMOHHBIX MaT€pUAIOB MPU MOBBIILIEHHBIX U
MOHIKEHHBIX TEMIIEparypax, B arpeCCUBHBIX Cpefiax.
OcHoBHbIE TpeOOBaHUS K KOHCTPYKIMH alIapaToB U
MamuH. [ uapaBnuyeckue v MHEBMaTHYeCKUe UCTIBITAaHUS
00opyIOBaHHUS.

Br160op nomyckaeMbIX HapsHKEHUH U1 MaTepuaia
arnraparoB, COJAEPIKAIUX B3PbIBOIOKAPOOIACHBIE CPEIBI.
CrannapTu3zanusi TEXHOJIOTHYECKOT0 000py/10BaHUSI.

3. TexHoJsioruyeckoe 000pyA0BaAHUE Il IPOBEECHMSI

MEXAHUICCKUX U THAP

OJUHAMMH

YECCKUX IT

oeccoB

1. Mammssl 1J1sl TPOBEAEHUS MEXaHUUECKUX MTPOIIECCOB.
CylIHOCTh NPOIECCOB U3MENIbUEHHUS TBEPIBIX MAaTEPUAIOB,
COPTUPOBKH U A03upoBaHus. CriocoObl H3METbYECHUS
MarepuaioB. THIIBI M3METBYAKOIIMX MAIIUH U UX
knaccuukarusi. OCHOBHBIEC BUBI APOOUTIOK ¥ METTHHUIIL:
YCTPOMCTBO U MPUHIIUI AEHCTBUS.

Anmnaparsl 1711 TpOBEICHUS TUAPOANHAMUYECKUX
npoueccoB. Buael nucnepcHbix cucteM. Haznauenue u
CYIIHOCTb ITPOLIECCOB MEPEMELIMBAHUS KUAKOCTEN U

TBEPAbIX MAaT€PUATIOB. Y CTPOMCTBO U paboTa amrnaparoB s

MEXaHU4IEeCKOro rnepementuBanusi. Criocoob
TPAHCTIOPTUPOBAHUS TBEP/BIX CHIMTYYHX, MBIJICBUIHBIX U
BOJIOKHHCTBIX MaTepHaioB. TpyOoonpoBOIbI, apMarypa,
komneHcaropsl. Kiaccudukarus TpyoonpoBoIoB.
YCcTpoicTBO U paboTa TpyOOIpOBOIOB.




2. MaiuHsl 17151 TPOBEICHHUS MEXaHUYECKHUX MPOIIECCOB.
CylHOCTh NPOLECCOB U3MENIbUEHHUS TBEPbIX MAaTEPUAIOB,
COpPTUPOBKH U A03upoBaHus. CriocoObl H3METbUYECHUS
MarepuanoB. TUIBI U3METbYAIOIINX MAILIUH U UX
knaccuukarusi. OCHOBHBIE BUbI APOOUTIOK U METTHHUIL:
YCTPOMCTBO U MPUHIIUI AEHCTBUS.

Anmaparsl 111 TpOBEICHUS THAPOANHAMUYECKUX
npoiieccoB. Buabl qucnepcHsix cucteM. Hasnauenue u
CYIIIHOCTb ITPOLIECCOB MEPEMEIINBAHUS KUIAKOCTEN U
TBEP/bIX MAaTePHAIOB. Y CTPOWCTBO U paboTa anmaparos Jist
MexaHn4ecKoro nepeMeniuBanus. Criocoobl
TPAHCTIOPTUPOBAHUS TBEPABIX CHIMYYUX, MBUICBUAHBIX U
BOJIOKHUCTBIX MarepuaioB. TpyOonpoBo/ibl, apmarypa,
komneHcaropsl. Knaccudukarus TpyoonpoBoioB.
VYerpoiicTBo u padboTa TpyOOIIPOBOIOB.

4. Annaparsbl JJisl IPOBe/ICHUs TeNJI0BbIX, 1M ((PYy3HOHHBIX H XMMHYECKHUX MPOLECCOB M0KAPOB3PbIBOONACHBIX

MPOM3BOJCTB

1. Anmaparsl Juisi TPOBEIEHUS TEIUIOBBIX MPOLIECCOB.
Crioco0Obl HarpeBaHusl U OXJIAKIEHUS TOPIOYUX BEUIECTB U
MarepuainoB. XapaKTepUCTHKA TEIUIO- U XJIaOHOCUTEIEH.
TennooOMeHHHUKH: YCTPOWCTBO, IPUHIIHIT ACHCTBUS U
0c00EHHOCTH 3KcIuTyarauuu. HarpeBanue roprounx
BEILECTB IIJIJAMEHEM U TOITOYHBIMU ra3aMu

Amnmaparsl 71 IPOBEACHNS XMMUYECKHUX MPOLeccoB. THIbl
TEXHOJIOTUYECKUX ITeYeH JJIs IPOBEACHUS
BBICOKOTEMIIEPATYPHBIX XUMUYECKUX ITPOLIECCOB.
Knaccudukanus XuMHU4eCKUX PeakTOPOB MO MPUHIUITY
JEUCTBHS, TEMIIEPATYPHOMY PEKUMY U PEIKUMY JIBHKCHUS
peareHToB.




2. [TpyunHBI ¥ IO’KapHasi OMAaCHOCTh BBIX0/1a TOPIOYUX
BEIIECTB U3 HOPMAITBHO pabOTAIOIIETO TEXHOJIOTHYECKOTO
o0opynoBanus. OnpezeneHue pazMepoB 30H
MapOBO3IYIIHOTO 00beMa U B3PhIBOOTIACHBIX
KoHIIeHTpanuii. CriocoObl CHIDKEHHSI TIOYKAPHON OTTaCHOCTH
anmaparoB C OTKPBITON MOBEPXHOCTHIO UCIIAPECHHUSL.
OmnacuHoctp anmnaparoB ¢ JIBXK u 17K, nmerommx
JpIXaTelibHble yCTpoicTBa. bosbiue u Manble “nprxanus’.
Nx noxapHas onacHOCTh. OnpeiesieHrne KOJIM4ecTBa
BBIOpachIBaeMbIX 1MapoB. CriocoObl CHUKEHHUS TIOKAPHOM
ONAaCHOCTH aIlllapaToB C JIbIXaTeIbHBIMU YCTPOUCTBAMH.
DKCIUTyaTalysl anmnaparoB ¢ JbIXaTeIbHbIMUA YCTPOUCTBAMU
KaK SIpKUi IpuMep B3aUMOCBSI3U TPO0OJIEM SKOHOMHUKH,
MOKapHOU 0€30IaCHOCTH U OXPaHBI OKPYKAIOIIEH CPEeIbl.

3. Anmaparsl Juis IPOBEIEHUS TEIIOBBIX IIPOLIECCOB.
CriocoObl HarpeBaHus ¥ OXJIAXKIEHUS TOPIOYMX BELIECTB U
MaTepUAIOB. XapaKTEPUCTUKA TEIUIO- U XJIaJOHOCHUTEIICH.
TennooOMEeHHUKH: YCTPONCTBO, MPUHITUTI JEHCTBUS U
0COOEHHOCTH 3KCcIUTyarauuu. HarpeBaHue roprounx
BEILIECTB IJIAMEHEM U TONOYHBIMH ra3aMu

Amnmaparsl 17151 IPOBEACHNS XUMHUECKUX MPOo1ieccoB. THIIbI
TEXHOJIOTHUECKUX Neuel ISl TPOBEACHUs
BBICOKOTEMIIEPATYPHBIX XUMUYECKUX ITPOLIECCOB.
Knaccuduxarus XuMUYECKUX PeaKTOPOB M0 MPUHIIUITY
JENCTBUS, TEMIIEPATYPHOMY PEXKUMY U PEKUMY JIBUKECHUS
pEarcHToB.

5. TeopeTu4eckHe OCHOBbI TE€XHOJIOIMHU MOKAPOB3PHIBOONACHBIX IPOM3BOACTB

10




1. TexHOJMIOTHA KaK HayKa, M3ydaromias CriocoObl 1
IPOIIECCH EPEPAOOTKH CHIPhS B MPEAMETHI OTPEOJICHUS U
CpeJICTBA MTPOU3BOJACTBA. TepMUHBI U ONpeAEICHUS.
Knaccuduxkanus TexHOI0rn4eckux mnporeccoB. OCHOBHBIE
BHJIbl TEXHOJIOTUYECKUX pacyeToB. MarepuanbHbIi U
SHEPTreTHYECKUI OamaHC MPOM3BOICTBA, YCTAHOBKH
(arperara), anmapara (MamuHbl). TexHoornueckas cxema
KaK METO/]I OIMCAHUS TEXHOJIOTUH. TeXHOIOrnYecKe
napaMeTpbl U UX BIMSHHE Ha B3PBIBONOXKAPHYIO ONaCHOCTh
IIPOLIECCOB.

2. CocraBieHHE TEIJIOBOTO M MaTepUATLHOTO OaaHca
TEXHOJIOTHYECKUX TPOIIECCOB.

3. TexHosorus Kak HayKa, U3y4aromias Cocoobl 1
MIPOIIECCHI IEPEPAOOTKH CHIPBS B IMIPEAMETHI MOTPEOICHUS U
CpeICTBa MPOU3BOCTBA. TepMUHBI U ONpeAETEHUS.
Knaccuduxanus TexHonornyeckux npoueccoB. OCHOBHbIE
BUJIbl TEXHOJIOTUYECKUX pacyeToB. MarepuaibHbIil 1
SHEpPreTUYECKUi OalaHC MPOU3BO/ICTBA, YCTAaHOBKH
(arperara), anmapara (MamyHbl). TexHOJIOrHYecKas cxema
KaK METO/] ONIMCAaHUs TEXHOJIOIMU. TexHoIornyeckue
napaMeTphl U UX BIMSHHE Ha B3PBIBOIOXKAPHYIO OMAaCHOCTh
IIPOLIECCOB.

6. MeToabl H3Y4YeHHUSA TEXHOJOIHH MPOU3BOJACTB
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1. IlpyHIMNIMATBEHAS CXEMa TEXHOJIOTMYECKOTO Mpolecca.
[ToHsiTHE O TEXHOIOTUYECKOM OJIOKE (CTaamm)
TEXHOJIOTMYECKOTO TNpolecca. MeTouKa BbISIBICHUS
TEXHOJIOTHYECKOTO O10Ka. TexXHOMornueckuii mporecc Kak
COBOKYITHOCTbH 3JIEMEHTAPHBIX (THUITOBBIX) MTPOIIECCOB.
TexHomornyeckas 4acTh MPOEKTa MPOU3BOICTBA U 2
TEXHOJOTMYECKUN PETJIaMeHT KaKk MCTOYHUKU MH(OpMaIHH
0 TEXHOJIOTHH MPOU3BOJICTBA: COJIEPKAHUE U METObI
u3ydeHus. Pa3melienue TeXHOIOTH4eCKOro 000pyA0BaHHUs.
TexHOoI0ruM noKapoB3pPbIBOONACHBIX POU3BOJICTB
BEYLIUX OTpaciieil MPOMBIIIIEHHOCTH.

2. Pa3paboTka MeCT pa3MelIeHUs] TEXHOJIOTHIECKOTO
000py1I0BaHMSI.

3. IlpuHIMIIMATBHAS CXeMa TEXHOJIOTHIECKOTO MpoIiecca.
[ToHsiTHE O TEXHOJIOTHYECKOM OJIOKE (CTaaum)
TEXHOJIOTHYECKOTO Tporecca. MeToIuKa BhISIBICHHS
TEXHOJIOTHYecKoro 010ka. TexHomornueckuii mpouecc Kaxk
COBOKYITHOCTb 3JIEMEHTAPHBIX (TUIIOBBIX) MPOIIECCOB.
TexHonornyeckas 4acTh MPOEKTa MPOU3BOJICTBA U
TEXHOJIOTHYECKUI PETIIaMEHT KaK UCTOYHUKH WH(POPMAIIH
0 TEXHOJIOTHH MTPOU3BOJICTBA: COJIEPKaHUE U METOIBI
u3yueHus. Pa3Menienne TeXHOI0Tn4eckoro 000py 10BaHMs.
TexHoI0TMM MOXKapOB3PHIBOOIMIACHBIX MTPOU3BOJICTB
BEAYIINX OTpaciei MPOMBIIIICHHOCTH.

7. IloxkapHasi OIACHOCTH Cpe/ibl BHYTPH TEXHOJIOTHYECKOro 000PYI0OBAHUS M MepPbl NPOPUIAKTHKHA
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1. YcioBus cyniecTBOBaHUS MOKAPHON OMACHOCTH
ob6opynosanwus ¢ JIBX u [2K, roprounmu razamu v MbUISIMH.
PaGoune Temmneparypbl 1 KOHIIEHTpauu. X onpeaenenue.
TemneparypHble ¥ KOHIIEHTPAIMOHHBIE TPEACIIBI
pacripoctpaHeHus iamenu. OneHka
MI0KapOB3PHIBOOE30MIACHOCTH CPEAbl BHYTPU
TEXHOJIOTUYECKOT0 000pyaoBaHus. Mepbl Mpo(UIaKTHKH.
Oco0eHHOCTH TIOKAPHOW OTMTACHOCTH TPU MYCKE U
OCTaHOBKE TEXHOJIOTHYECKOTr0 000pY10BaHUSI.

2. TemneparypHble 1 KOHIIEHTPAIMOHHBIE TPEACIIbI
pacripocTpaHeHus wiameHu. OneHka
M0KapOB3PHIBOOE30IIACHOCTH Cpeibl BHYTPU
TEXHOJIOTHYECKOTO 000pyAoBaHus. Mepbl Npo(UIakTHKY.
Oco6eHHOCTH MOXKapHOW OMACHOCTHU IPHU MYCKE U
OCTaHOBKE TEXHOJIOTHYECKOI0 000pY10BaHUS.

3. YcnoBus cyliecTBOBaHMs [T0KapHOM OIIaCHOCTH
obopynosanus ¢ JIBXK u K, roprourmMu rasamu ¥ nbUISIMH.
PaGoune Temneparypsl U KoHIeHTpaun. VX onpenenenue.
TemneparypHble 1 KOHLIEHTPALMOHHBIE MTPEIEIIbI
pacripoctpaHeHus wiameHu. OneHka
H0KapOB3pBIBOOE30MACHOCTH CPE/Ibl BHYTPHU
TEXHOJIOTHYECKOTO 000pyAoBaHus. Mepbl Npo(UIaKTHKY.
Oco0eHHOCTH MOXKapHOH OMAaCHOCTHU MU ITyCKe U
OCTaHOBKE TEXHOJIOTUYECKOTO 000py10BAHMSL.

8. IloxkapHasi oMacHOCTH cpelibl B 30HE BHIX0/1a TOPIOYNX BelleCTB

U3 HOPMAJIbHO Pa0OTAIOLIHUX TEXHOJIOTHYECKUX aNMNapaToB U
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1. ITprurHBI ¥ MOKApHAs OMIACHOCTh BHIXOJIa TOPIOYUX
BEIIECTB U3 HOPMAITBHO pabOTAIOIIETO TEXHOJIOTHYECKOTO
o0opynoBanus. OnpezeneHue pazMepoB 30H
MapOBO3IYIIHOTO 00beMa U B3PhIBOOTIACHBIX
KoHIIeHTpanuii. CriocoObl CHIDKEHHSI TIOYKAPHON OTTaCHOCTH
anmaparoB C OTKPBITON MOBEPXHOCTHIO UCIIAPECHHUSL.
OmnacuHoctp anmnaparoB ¢ JIBXK u 17K, nmerommx
JpIXaTelibHble yCTpoicTBa. bosbiue u Manble “nprxanus’.
Nx noxapHas onacHOCTh. OnpeiesieHrne KoJIM4ecTBa
BBIOpachIBaeMbIX 1MapoB. CriocoObl CHUKEHHUS TIOKAPHOM
ONAaCHOCTH aIlllapaToB C JIbIXaTeIbHBIMU YCTPOUCTBAMH.
DKCIUTyaTalysl anmnaparoB ¢ JbIXaTeIbHbIMUA YCTPOUCTBAMU
KaK SIpKUi IpuMep B3aUMOCBSI3U TPO0OJIEM SKOHOMHUKH,
MOKapHOU 0€30IaCHOCTH U OXPaHBI OKPYKAIOIIEH CPEeIbl.
[ToxxapHas O1TaCHOCTH anmnaparoB NEPUOIUYECKOrO
nercteus. OrnpeaeseHne KOJIMYeCcTBa BEIIECTB, BBIXOASIINX
HapyXy. Mepsl okapHOH MpoGUITaKTHKH.

[ToxapHast oracHOCTh BBIX0/1a TOPIOUMX bLIEH U3
TEXHOJIOTUUECKHX ammaparoB. OnpeneneHue KoamdaecTBa
nbUId. MeponpusaTusi, HanpaBJIeHHbIE HA YMEHbIIICHUE
BBIXO/Ia ITBUTH W3 000PYIOBaHMUS.
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2. [TpyunHBI ¥ IO’KapHasi OMAaCHOCTh BBIX0/1a TOPIOYUX
BEIIECTB U3 HOPMAITBHO pabOTAIOIIETO TEXHOJIOTHYECKOTO
o0opynoBanus. OnpezeneHue pazMepoB 30H
MapOBO3IYIIHOTO 00beMa U B3PhIBOOTIACHBIX
KoHIIeHTpanuii. CriocoObl CHIDKEHHSI TIOYKAPHON OTTaCHOCTH
anmaparoB C OTKPBITON MOBEPXHOCTHIO UCIIAPECHHUSL.
OmnacuHoctp anmnaparoB ¢ JIBXK u 17K, nmerommx
JpIXaTelibHble yCTpoicTBa. bosbiue u Manble “nprxanus’.
Nx noxapHas onacHOCTh. OnpeiesieHrne KoJIM4ecTBa
BBIOpachIBaeMbIX 1MapoB. CriocoObl CHUKEHHUS TIOKAPHOM
ONAaCHOCTH aIlllapaToB C JIbIXaTeIbHBIMU YCTPOUCTBAMH.
DKCIUTyaTalysl anmnaparoB ¢ JbIXaTeIbHbIMUA YCTPOUCTBAMU
KaK SIpKUi IpuMep B3aUMOCBSI3U TPO0OJIEM SKOHOMHUKH,
MOKapHOU 0€30IaCHOCTH U OXPaHBI OKPYKAIOIIEH CPEeIbl.
[ToxxapHas O1TaCHOCTH anmnaparoB NEPUOIUYECKOrO
nercteus. OrnpeaeseHne KOJIMYeCcTBa BEIIECTB, BBIXOASIINX
HapyXy. Mepsl okapHOH MpoGUITaKTHKH.

[ToxapHast oracHOCTh BBIX0/1a TOPIOUMX bLIEH U3
TEXHOJIOTUUECKHX ammaparoB. OnpeneneHue KoamdaecTBa
nbUId. MeponpusaTusi, HanpaBJIeHHbIE HA YMEHbIIICHUE
BBIXO/Ia ITBUTH W3 000PYIOBaHMUS.
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3. OcoOEeHHOCTH pacpoCTpaHEHUS TTOKapa Ha 00bEKTax
HapoAHOro xo3sicTBa. [IpuunHel nepepactanus
HAUYaBIIETOCS T10Kapa B KPYNIHBIN MoXkap. Pemenus,
MO3BOJISIONINE YMEHBUIUTH KOJIMYECTBO FOPIOYMX BEIIECTB
U MaTepUaIoB Ha IPOU3BOACTBE MPHU MPOECKTUPOBAHUU U
9KCILTyaTallii TEXHOJIOTUYECKOTO 000y I0BaHHUS.
DBakyallys ropro4rx BEIIECTB U MaTepUAIOB B ClTydae
aBapuu win nokapa. Apapuiinbiii cius JIBXK u I0K. Meton
pacueTa caMOTEUHOTO CJIMBA U CJIMBA [0 U30bITOYHBIM
JIaBJICHHEM. ABapUIHBII BBIITYCK FOPIOYMX I'a30B U NapOB.
MerTton pacuera pexxuma uctedeHusi. Mepsl IpouiIakTHKU
CHUCTEM aBapUHHBIX CIMBOB U BBIIIYCKOB

9. Ilo:kapHasi OACHOCTH CPe/ibl B 30HE BHIX0Ja FOPYMX BelleCTB

M3 IMOBPECKICHHOI'O

TEXHOJIOTHYECKOT0 000PY10BAHNS M MePbI

1. IIpyumHEI ¥ MTO’KapHast OTTACHOCTH BBIXOa TOPIOYHX
BEILIECTB U3 TOBPEIKAECHHOIO PabOTAIOIIETO
TEXHOJIOTHYECKOTro o0opynoBanus. OnpeneneHune pasMepoB
30H MMapOBO3YITHOTO 00beMa M B3PhIBOOIIACHBIX
KOHLEeHTpanui. OmnpeneneHne KOIu4ecTBa
BBIOpachIBaeMBbIX 1MapoB. CriocoObl CHUKEHUS TIOKAPHOM
OIIaCHOCTH aIllaparoB ¢ MPeI0XPaHUTEITbHBIMU
ycTpoiicTBaMu. DKCIUTyaTalys allaparoB C
IpEeIOXPAaHUTEIBLHBIMU YCTPOUCTBAMH KaK SPKHI IpUMEp
B3aMMOCBSI3U MPOOJIEM SKOHOMHUKH, TIOKAPHOM
0€301acHOCTH U OXPaHbl OKPY>KAIOIIEH CPE/IBL.

2. Pacuet "Manoro" u "6omnbiioro" aeixanus. Pazpaborka
Mep MO UCKITIOYEHHIO TOTEPh MPHU CIUBO-HATUBHBIX
oTepalusix B pe3epByapax
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3. IlpyunHBI ¥ MOKAPHAs OMIACHOCTh BBIXOJIa TOPIOYUX
BEIIIECTB U3 MOBPEXKIEHHOTO pabOTaOIIEeTo
TEXHOJIOTHYECKOro obopyaoBanus. OmnpeneneHue pasMepos
30H TapOBO3YIIHOTO 00bEMa U B3PHIBOOTIACHBIX
KOHIeHTpauii. OnpeneneHue KoauuecTra
BBIOpachIBaeMBbIX 1MapoB. CriocoObl CHUKEHUS TIOKAPHOM
OITaCHOCTH allaparoB C MPeA0XPaHUTEIbLHBIMU
YCTpOKCTBaMU. DKCIUTyaTalysl annaparoB ¢
MPEIOXPAHUTEIBHBIMU YCTPOUCTBAMH KAK SIPKUWA IIPUMED
B3aUMOCBSI3U MPOOTIEM 3KOHOMUKH, TIOXKAPHOU
0€301MacHOCTH M OXPaHbl OKPY>KAIOLIEH cpebl.

10. IlprnunHBI NOBpPEKIEHUS TEXHOJIOTHYECKOro 000PYA0BAHNS H MePbI 10 UX NPeaYNpexIeHHI0
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1. Knaccudukarus BO3MOKHBIX TPUYUH MOBPEXKICHUS
TEXHOJIOTHYECKOTO 000PYOBaHHUSI.

[ToBpexxeHne annaparoB B pe3ysibTare MOBBIIICHUS
nasieHus. Hapymenue marepuansHoro OanaHca.
HenpaBuibHOE cCOeIMHEHUE aIIapaToB C Pa3HBIMU
JIABJICHUSIMU. Y BEJIMUEHUE THIPABINYECKUX
conpotuBieHuil. HecooTBeTcTBUE MPOMYCKHOM
CIIOCOOHOCTH JIbIXaTeNbHBIX JIMHUHN, TIOJJa9l U PacXo/ia.
N3menenune temneparypHoro pexxuma. Hapymenue
Ipouecca KOHAeHcauuy napos. [lonagaHne HU3KOKUIISIIEN
JKUJKOCTH U BBICOKOTEMIIEPATYPHBIE alllapaThl.
I'unpaBnuueckuii yaap. 3amura anmnaparos
IIPEAOXPAHUTEIBHBIMU KJIallaHAMH.

[loBpexneHue anmnaparoB B pe3yJIbTare TEMIEPATyPHOIO
BO3/eicTBUs. TemiieparypHble HAPSKEHUS U UX
KoMIIeHcauus. JleicTBUE BBICOKOM TEMIIEpaTyphl Ha
KOHCTPYKIMOHHBIE MATEPUAIbL, IPUMEHSAEMBIE JJIs
U3rOTOBJIEHUS 000pyAoBaHus. [Iporap cTeHok
TpyOo1poBo0B. Onpeenenre TeMneparypbl eperpeTbix
Y4acTKOB B MecTax 00pa3oBaHUs OTJIOKEHHH Kokca. Mepbl
pOUITaKTUKH.
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2. ABapus Ha TEXHOJIOTHYECKOM 00OpYA0BaHUH KaK OJHA U3
IPUYMH BO3HUKHOBEHMSI M0XKapa. ABapUiHOE OTKIIIOUEHUE
anmaparoB ¥ TPyOOIPOBOIOB. 3allTUTHBIE YCTPOUCTBA,
OTPaHUYHUBAIOLINE PACTEKAHUE TOPIOYUX KUJIKOCTEN MTPU
noskapax. CriocoObl 3allIUThl TEXHOJIOTHYECKOTO
000pyI0BaHMsI OT pa3pyIICHUS MIPHU B3pbIBE. MeMOpaHHbIe
pel0OXpaHuTeNbHbIe Kilananbl. X yCTpoHCTBO, MPUHLIUIT
JIeCTBUS, pacyeT AUaMeTpa U TOJIIUHBI MEMOpPaHHbI.
AKTHBHbBIE METO/IbI 3aIIUTHI aapaToB OT B3PHIBOB
(CI/ICTGMBI MTHOBCHHOI'O ITOJaBJICHUA XUMHYECKOU pcakunuun
B3pHIBA).
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3. Knaccugukarus BO3MOXKHBIX IPUYHH TOBPEKICHUS
TEXHOJIOTHYECKOTO 000PYOBaHHUSI.

[ToBpexxeHne annaparoB B pe3ysibTare MOBBIIICHUS
nasieHus. Hapymenue marepuansHoro OanaHca.
HenpaBuibHOE cCOeIMHEHUE aIIapaToB C Pa3HBIMU
JIABJICHUSIMU. Y BEJIMUEHUE THIPABINYECKUX
conpotuBieHuil. HecooTBeTcTBUE MPOMYCKHOM
CIIOCOOHOCTH JIbIXaTeNbHBIX JIMHUHN, TIOJJa9l U PacXo/ia.
N3menenune temneparypHoro pexxuma. Hapymenue
Ipouecca KOHAeHcauuy napos. [lonagaHne HU3KOKUIISIIEN
JKUJKOCTH U BBICOKOTEMIIEPATYPHBIE alllapaThl.
I'unpaBnuueckuii yaap. 3amura anmnaparos
IIPEAOXPAHUTEIBHBIMU KJIallaHAMH.

[loBpexneHue anmnaparoB B pe3yJIbTare TEMIEPATyPHOIO
BO3/eicTBUs. TemiieparypHble HAPSKEHUS U UX
KoMIIeHcauus. JleicTBUE BBICOKOM TEMIIEpaTyphl Ha
KOHCTPYKIMOHHBIE MATEPUAIbL, IPUMEHSAEMBIE JJIs
U3rOTOBJIEHUS 000pyAoBaHus. [Iporap cTeHok
TpyOo1poBo0B. Onpeenenre TeMneparypbl eperpeTbix
Y4acTKOB B MecTax 00pa3oBaHUs OTJIOKEHHH Kokca. Mepbl
pOUITaKTUKH.

11. Ilpou3BoaACTBEHHbI€ HCTOYHUKH 3a:KUTAHUS
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1. [TonsaTue ncrounuka 3akuranus. Kinaccudukanus
MPOU3BOICTBEHHBIX UCTOUHUKOB. [11amsi, UCKpHI,
pacKaJIeHHbIE TOBEPXHOCTH TOIIOK, IBUTATEJIEH, allllapaToB
KaK UCTOYHUKOB 3akuranus. Mckporacurenu u
HCKpPOYJIOBUTEIH, UX YCTPONCTBO U MPUHIIMI IECUCTBHUS.
CriocoOBbI 3alIMTHI Pa30TPETHIX TTOBEPXHOCTEH OT KOHTAKTa
C TOPIOYMMU BELIECTBAMH.

TennoBoe MposiBICHUE MEXAaHUYECKOHN SHEprun. MICKpsI
yaapa v TpeHus. FIX onacHOCTb B pa3IMuHbIX TOPIOYUX
cpenax. Mepsl IpOQHUIAKTUKH.

TermoBoe MposBIICHHE XUMUYECKUX PEAKIUH.
CaMoBOCIUIaMEHEHHUE U CAMOBO3TOPAHUE BEILIECTB.
VYcnoBus TEI0BOro camMoBo3ropanus. BocramMenenue
BEILIECTB IIPY B3aUMOJICMCTBUH C BOJOW, KUCIOPOJIOM
BO3/lyXa WIH JIPYT C IPyTroM, B mporiecce o0padboTKH,
TPAHCTIOPTUPOBKH U XpaHEHUs. Mepbl MPOPHUIAKTHKH.
TennoBoe MposiBIeHUE 3JIEKTpUYecKor sHeprun. [ToxxapHas
OTTaCHOCTh U MePbI MPOPHUIAKTUKH.

[TosxapHast OTTaCHOCTh OTHEBBIX PEMOHTHBIX paloT.

2. Knaccuduxkanusi mpon3BOICTBEHHBIX HCTOUYHHUKOB.
[Tnamsi, MCKpBI, pacKaJIeHHbIE TOBEPXHOCTH TOMOK,
JIBUTATEJIEH, annaparoB Kak ICTOYHUKOB 3aKUTAHUS.
Hckporacurenu 1 UICKPOYJIOBUTEINH, UX YCTPOUCTBO U
npuHIUN AecTBUA. CIIOCOOBI 3alUTH Pa30TPEThIX
MOBEPXHOCTEN OT KOHTAKTA C TOPIOUYUMH BEIIECTBAMH.

21




3. [NonsTre ncrounnka 3akxuranus. Kinaccudukanus
MPOU3BOICTBEHHBIX UCTOUHUKOB. [11amsi, UCKpHI,
pacKaJIeHHbIE TOBEPXHOCTH TOIIOK, IBUTATEJIEH, allllapaToB
KaK UCTOYHUKOB 3akuranus. Mckporacurenu u
HCKpPOYJIOBUTEIH, UX YCTPONCTBO U MPUHIIMI IECUCTBHUS.
CriocoOBbI 3alIMTHI Pa30TPETHIX TTOBEPXHOCTEH OT KOHTAKTa
C TOPIOYMMU BELIECTBAMH.

TennoBoe MposiBICHUE MEXAaHUYECKOHN SHEprun. MICKpsI
yaapa v TpeHus. FIX onacHOCTb B pa3IMuHbIX TOPIOYUX
cpenax. Mepsl IpOQHUIAKTUKH.

TermoBoe MposBIICHHE XUMUYECKUX PEAKIUH.
CaMoBOCIUIaMEHEHHUE U CAMOBO3TOPAHUE BEILIECTB.
VYcnoBus TEI0BOro camMoBo3ropanus. BocramMenenue
BEILIECTB IIPY B3aUMOJICMCTBUH C BOJOW, KUCIOPOJIOM
BO3/lyXa WIH JIPYT C IPyTroM, B mporiecce o0padboTKH,
TPAHCTIOPTUPOBKH U XpaHEHUs. Mepbl MPOPHUIAKTHKH.
TennoBoe MposiBIeHUE 3JIEKTpUYecKor sHeprun. [ToxxapHas
OTTaCHOCTh U MePbI MPOPHUIAKTUKH.

[TosxapHast OTTaCHOCTh OTHEBBIX PEMOHTHBIX paloT.

12. OnpenesneHne KATEropuii NoOMeleHUil U 3IaHUIH N0 B3PbIBON

0KapPHOM

H IOXKA

HOH OIIACHOCTH

1. Ponb 1 3HAUEHHE CUCTEMBI KJIaCCH(UKAITUN TTOMEIIICHHUI
Y 3[1aHUH 110 B3PBIBOIIOKAPHON U IT0KAPHOU OIIACHOCTH.
Hcroprueckoe pasBUTHE CUCTEMBI KaTETOPUPOBAHMSL.
Xapakrepucrtuka kareropuit A, b, B, I'u JI. OcHoBHBIE
MIPUHIUIIBI U TTOJ0KEHHUS, 3A7105KEHHBIE B ACHCTBYIOLIYIO
HOPMATUBHYIO CUCTEMY KaTeropupoBaHusi. MeToiuka
pacuera KpUTEpUEB B3PBIBOIIOKAPHOM OMMaCHOCTH
MOMENICHUI C TOPIOYUMH ra3aMu, apamu, MbUISIMU.
KareropupoBanue npou3BOICTBEHHBIX 3JaHUM.
JlocTOMHCTBA M HEAOCTATKHU CYIIECTBYIOIIEH CUCTEMBI

KaTeropupOBaHMUS.
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2. Ponb u 3HaueHHE CUCTEMBI KJTacCCH(UKAITUN TTOMEIIICHHUI
Y 3[IaHUM 110 B3PBIBOIIOKAPHOU U ITOKAPHOU OIIACHOCTH.
HcTopudeckoe pa3BUTHE CUCTEMBI KATETOPUPOBAHUS.
XapaxTtepucrtuka kareropuii A, b, B, I'u /I. OcHoBHBIE
IIPUHLIAIIBL U [TOJIOKEHHUS, 3I0KCHHBIC B IEHCTBYIOILYIO
HOPMAaTHBHYIO CUCTEMY KareropupoBanus. MeToauka
pacyeTa KpUTEpUEB B3PBIBOIIOKAPHOM ONTaCHOCTH
IIOMEILEHUI C TOPIOYMMH Ia3aMU, [TapaMHy, IbLISIMU.
KareroprpoBanue npon3BOACTBEHHBIX 31aHUM.
JIoCTOMHCTBA U HEAOCTATKU CYIIECTBYIOIIEH CUCTEMBI
KaTerOPUPOBaHHUS.

3. Ponb 1 3HaueHne cuCTEMBI KiIacCH(PUKAITUN TTOMEIIICHHUI
Y 3[1aHUH 110 B3PBIBOIIOKAPHON U IT0KAPHOU OIIACHOCTHU.
Hcroprueckoe pasBUTHE CUCTEMBI KaTETOPUPOBAHMSL.
Xapakrepucrtuka kareropuit A, b, B, I'u JI. OcHoBHbIE
MIPUHIUIIBI U TTOJ0KEHHNS, 3A7I0’KEHHBIE B ACHCTBYIOLIYIO
HOPMATUBHYIO CUCTEMY KaTeropupoBaHusi. MeToiuka
pacuera KpUTEpUEB B3PBIBOIIOKAPHOM OMMaCHOCTH
MOMEINICHUI C TOPIOYUMH ra3aMu, apamu, MbUIIMU.
KareropupoBanue npon3BOACTBEHHBIX 31aHUM.
JlocTOMHCTBA M HEAOCTATKHU CYIIECTBYIOIIEH CUCTEMBI
KAaTeropupoOBaHUSL.

13. OnpenesieHne KATEropMii HAPYKHbIX YCTAHOBOK M0 MOKAPHOI ONIACHOCTH

1. Ponb 1 3HaYEHNE KaTeropupOBaHUS HAPYKHBIX
YCTaHOBOK I10 MOXapHoi onacHocTu. Cuctema
KaTeropupoBaHus. XapakTepucTuka kareropuii AH, by, B,
I'a u 1. OCHOBHBIE PUHITUTIBI U TIOJIOKEHUS, 3a7I0’KEHHBIC
B JICMCTBYIOIIYI0 HOPMAaTUBHYIO CHCTEMY KareropupOBaHUs
Hapy>KHBIX YCTaHOBOK IO MOKapHOI onacHOCTH. MeTouka
pacyeTa KpUTEpUEB MOXKAPHOU OMAaCHOCTH HapYKHBIX
YCTaHOBOK.
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2. Poiib 1 3HaY€HUE KaTerOpUPOBAHUS HAPYKHBIX
YCTaHOBOK I10 MOXapHoH onacHocTu. Cuctema
KareropupoBaHus. XapakTepucThka kareropuii AH, bH, BH,
I'n u 1. OCHOBHBIE NPUHIUIIBI U TIOJIOKEHUS, 3aJI0’)KEHHBIE
B JICHCTBYIOIYI0 HOPMATUBHYIO CUCTEMY KATErOPUPOBAHUS
Hapy>KHBIX YCTAHOBOK I10 ITI0XapHOM onacHOCTH. MeToauka
pacuera KpUTEPHUEB MOKAPHOM OMACHOCTH HAPYKHBIX
YCTaHOBOK.

14. OnpenejieHne KaTeropvii B3pbIBOONACHOCTH TEXHOJIOTMYECKUX 0J10KOB

1. [ToHsATHS SHEPTETUYECKOTO MOTEHIHATA
B3pPBIBOONIACHOCTH TEXHOJIOTUYECKOTO OJIOKA, KATEropuun
B3PBIBOONIACHOCTH, aBaApUHHON pasrepMeTH3auH OJI0Ka.
MeTtoauka onpeeneHns KaTeropuy B3phIBOOIACHOCTH
TEXHOJIOIMYECKOTo OJI0Ka.

MeTtoauka pacyeTa OTHOCUTEILHOTO SHEPTeTUYECKOTO 2
MOTEHLMAIA B3PbIBOONIACHOCTH U MacChl TOPIOYETO,
MPUBEIEHHON K €IMHON yAETbHOM SHEPTUH CTOPaHUSI.
Binustnue xareropuu B3pbIBOONACHOCTH Ha CUCTEMBI
MIPOTUBOABAPUITHON ¥ TPOTUBOB3PHIBHOM 3aIIUTHI
TEXHOJIOTHYECKOTO OJI0KA.

2. Pacuet xareropuu MOMeIeHUN 1 Hapy>KHUX YCTaHOBOK
IO MT0>KapPHOM ONAaCHOCTH
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3. IloHATHA SHEPTrETUYECKOTO MOTEHIIUATA
B3pPBIBOOTIACHOCTH TEXHOJIOTMYECKOTO OJIOKA, KATETOpUHr
B3PBIBOOIIACHOCTH, aBapUMHON pasrepMeTH3aIiK OJI0Ka.
Meroauka orpeaesieHusi KaTerOpyur B3PbIBOOIACHOCTH
TEXHOJIOTMYECKOTo OJI0Ka.

Meroauka pacueTa OTHOCUTEIHHOTO SHEPTETUYECKOTO 6
MOTEHIMaJIa B3PBIBOONACHOCTU U MacChl TOPKOYETO,
IIPUBEICHHON K €IMHON yACIIBHON SHEPTUU CTOPaHUs.
BinsiHMe kareropuun B3pbIBOOIIACHOCTH HAa CUCTEMBI
IIPOTUBOABAPUMHOMN U IIPOTUBOB3PBIBHOM 3AIIUTHI
TEXHOJIOIMYECKOTo OJI0Ka.

15. IlpenynpeskaeHue pacnpocTpaHeHHs NMOKApa MyTeM OrPAHUYeHNsI KOJIHYeCTBA TOPHYMX BEIECTB H MATEPHAJIOB B IPOU3BOJACTBE

1. OcobeHHOCTH pacpocTpaHeHHsI [ToKapa Ha 00beKTax
HapOAHOro Xo03sicTBa. [IpuunHbl nepepacranus
HAYaBILErocs MoxXapa B KpyIHbIN noxap. Pemenns,
IIO3BOJIAIONINE YMEHBIIUTD KOJIMYECTBO FOPIOYUX BEIIECTB
Y Mare€pUaIOB Ha IPOU3BOACTBE TP MPOCKTUPOBAHNUU U
SKCILTyaTaly TEXHOJIOTHYECKOTO 000Dy A0BaHMUS.
OBaKyanus rOpIOYHX BEILECTB U MATEPUAIOB B CIIydac
aBapuu WM noxkapa. Apapuiinbiii cnus JIBX u [0K. Meton
pacdera CaMOTE€YHOTI'O CJIMBA U CJIMBA 101 U30BITOYHBIM
JlaBJIeHUEM. ABapUHHBIN BBIITYCK TOPIOYUX I'a30B U M1apOB.
Merton pacueta pexuma ucteueHus. Mepsl mpopuIakTUKH
CHUCTEM aBapUIHBIX CIMBOB U BBIILYCKOB
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2. OcoOeHHOCTH pacTpOCTPaHEHUs TTOkKapa Ha 00bEKTax
HapOAHOro Xo3sicTBa. [IpuunHbl nepepacranus
Ha4aBILIETOCs MOXkapa B KPYIHbIN moxap. Pemenus,
MO3BOJISIOIINE YMEHBIIUTH KOJIMYECTBO TOPIOUNX BELLIECTB
Y MaTepuaIoB Ha MPOU3BOJCTBE MTPU MPOECKTUPOBAHUU U
HKCIUTyaTal[M1 TEXHOJIOTHYECKOTO 000PYI0BaHHSI.
DBaKyanus roproYux BEIIECTB U MaTEPUATIOB B CiIydae
aBapuu wiu noxkapa. Apapuiinbiii cnus JIBX u [0K. Meton
pacueTa caMOTEYHOTO CJIMBA U CJIMBA 1101 U30bITOYHBIM
JIaBJIEHUEM. ABapUIHBIN BBIITYCK TOPIOYUX I'a30B U M1apOB.
Merton pacuera pexuma ucteueHus. Mepsl mpopuiIakTHKA
CUCTEM aBapUIHBIX CIMBOB U BBIITYCKOB

16. IlpenynpexkaeHue pacnpocTpaHeHHus MoKapa 1Mo Mpou3BOACTBEHHbIM KOMMYHUKALMSIM

1. [TyTu pactpocTpaHeHus MOKapa Mo MPOU3BOACTBEHHBIM
KoMMyHHKausaM. OrHe3aiepKUBaroIIle yCTPoiicTBa Ha
TEXHOJIOTHYECKOM 00opynoBannu. Cyxue
or"Henperpaguteny. CylIHOCTb 3alIUTHOTO JEHCTBUS.
Onpenenenre KpUTUUECKOTO quaMmeTpa kaHana. CxeMbl
YCTPOICTBa, TPEOOBaHMSI K Pa3MEILICHUIO U IKCILTyaTalliH.
JKunkocTHbie orHEnperpaguTenu (THAPaBINIECKUE
3aTrBOPHI). CyIIHOCTH 3alIMTHOTO JAeHCTBUA. CXEeMBbI
YCTPOICTBA, 00JIACTh IPUMEHEHHSI, 0COOCHHOCTH 2
MCIOJIb30BAHUS HA FA30BBIX U JKUIKOCTHBIX JTMHUSIX.
Ornenperpaxaronue yCTpoicTBa, yCTaHaBIMBaEMbIE B
TpaHIIEsX, JIOTKaX, TOHHEJSX.

Orue3anuTa BO3/1yXOBOJIOB aBTOMAaTHUE€CKUMU 33/IBHKKAMHU
Y 3aCJIOHKaMHU.

OrHe3auuTHble YCTPOMCTBA HA TUHUAX, TI0 KOTOPBIM
TPaHCHOPTUPYIOTCS NU3MEIbUEHHBIE BELIECTBA U
MaTepUabl.
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2. [Tyt pactipocTpaHeHus MOXKapa MO MPOU3BOICTBEHHBIM
KOMMYyHUKauusM. Orae3anepKuBaroliue ycTpoicTBa Ha
TEXHOJIOTHYeCKOM 00opynoBanuu. Cyxue
oruenperpaautenad. CyIIHOCTb 3aIUTHOTO JEHCTBHUS.
Onpenenenre KpUTHYECKOro AuaMeTpa kaHama. Cxemsl
YCTPOICTBa, TPEOOBaHMSI K PAa3MEIICHUIO U DKCIUTYaTallHH.
KunkocTHble OTHETIperpaauTeny (THAPaBInYecKe
3arBOpbI). CyIIHOCTD 3alIUTHOTO JIehcTBUS. CXeMbl
YCTPOWCTBA, 001aCTh IPUMEHEHHU S, 0COOEHHOCTH
MCIIOJIb30BAHMSI HAa Ta30BBIX U KUAKOCTHBIX JIMHUSIX.
Oraenperpaxaarlire yCTPOUCTBa, YCTaHABINBAEMbIE B
TpaHILEsX, JIOTKAX, TOHHESX.

Orne3aiuTa BO3JyX0BOJ0OB aBTOMaTHYECKUMU 33/IBUKKAMU
Y 3aCJIOHKaMHU.

Orse3aniuTHeIE YCTPOMCTBA HA JTUHUSX, 10 KOTOPBIM
TPAHCTIOPTUPYIOTCSI U3METbYEHHBIE BEIIECTBA U
MaTepUabl.

17. IlpenynpexaeHne pacupocTPaHEeHN M0KAPA P B3PbIBe TEXHOJIOTMYECKOro 000pPyA0BAHNS

1. ABapusi Ha TEXHOJIOTHUYECKOM 000PYIOBAaHUU KaK OJ[HA U3
MPUYMH BO3HUKHOBEHHUS MOXKapa. ABapUIHHOE OTKIIIOUCHHE
arnraparoB U TpyOONpOBOI0OB. 3alllUTHbIE YCTPOMCTRA,
OTPaHUYHUBAIOLINE PACTEKAHUE TOPIOYUX KUJIKOCTEN MTPU
no>kapax. CriocoObl 3alllUThl TEXHOJIOTHYECKOTO
000pyI0BaHMs OT pa3pylIeHUs IpH B3pbiBe. MemMOpaHHbIe 2
peI0OXpaHuTeNbHbIe Kilananbl. X yCTpoHCTBO, MPUHLIUIT
JEUCTBUS, pacyeT TuaMeTpa ¥ TONIIUHB MEeMOPAHBI.
AKTHBHbBIE METO/IbI 3aIIUTHI alapaToB OT B3PHIBOB
(CI/ICTGMBI MTHOBCHHOI'O ITOJaBJICHUA XUMHUYECKOU pcakunun
B3pHIBA).
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2. ABapus Ha TEXHOJIOTHYECKOM 00OpYA0BaHUH KaK OJHA U3
IPUYMH BO3HUKHOBEHMSI M0XKapa. ABapUiHOE OTKIIIOUEHUE
anmaparoB ¥ TPyOOIPOBOIOB. 3allTUTHBIE YCTPOUCTBA,
OTPaHUYHUBAIOLINE PACTEKAHUE TOPIOYUX KUJIKOCTEN MTPU
noskapax. CriocoObl 3allIUThl TEXHOJIOTHYECKOTO
000pyI0BaHMsI OT pa3pyIICHUS MIPHU B3pbIBE. MeMOpaHHbIe
pel0OXpaHuTeNbHbIe Kilananbl. X yCTpoHCTBO, MPUHLIUIT
JIeCTBUS, pacyeT AUaMeTpa U TOJIIUHBI MEMOpPaHHbI.
AKTHBHbBIE METO/IbI 3aIIUTHI aapaToB OT B3PHIBOB
(CI/ICTeMbI MTHOBCHHOI'O ITOJaBJICHUA XUMHYECKOU pcakunuun
B3pHIBA).

18. Ilo:xxapHasi 6e30MaCHOCTH MPOLECCOB MeXaHUMYECKOH 00pad0TKHM TBEP/AbIX BELIECTB M MATEPHAJIOB

1. [ToskapHast omacHOCTh U MTPOTUBOMOXKAPHAs 3alllUTa
MIPOIIECCOB MEXAHUUECKOW 00pabOTKH MeTaioB. Mephl
PO HITAKTUKH.

[To>kapHas OMaCHOCTH M MTPOTHUBOTIOKAPHAS 3aIIATa
MPOIIECCOB MEXaHUYECKOM 00pabOTKH MmiiacTMacc
(rpanynMpoBaHUe, TOprouee GOPMOBAHUE, TUTHE, PE3AHHE).
Mepb! npopHITaKTHKY.

[ToxapHast OImacHOCTh MPOLIECCOB MEXAHUYECKOU 2
00paboTKH IpeBECUHBI (pe3aHue, CTpOraHue, MIu(oBKa),
MEXaHW3UPOBAaHHBIE CUCTEMBI COOPa U yJIATICHUSI OTXOI0B
00paboTKH IPEeBECUHBI Kak HCTOYHUKH BOSHUKHOBEHHUS
noxapa. Mepbl poUITaKTHKH.

[TosxapHast omacHOCTb MPOLIECCOB IPOOJICHUS U
M3MEJbYCHUS TBEP/bIX BEHIECTB (IPOOHIKH, MEITbHHUIIBI,
JE3UHTErpaTopsl U Ap.). Mepbl IpoUIaKTUKH.
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2. [ToxxapHast OMaCHOCTh ¥ TPOTUBOIIOKAPHAS 3all[UTa
IPOIIECCOB MEXaHMUECKOM 00paboTKH MeTaioB. Mephl
PO IITAKTUKH.

[To>xapHast OrTacHOCTB ¥ MTPOTUBOIIOXKAPHAS 3allUTa
MPOIIECCOB MEXAaHMYECKOW 00PabOTKH TIacTMAcC
(rpanynupoBaHue, roprouee HopMoBaHHE, JIUTHE, pE3aHUE).
Mepsbl TpopUITaKTHKH.

[o>xapHast OrTacCHOCTB MPOLIECCOB MEXaHUYECKON
00paboTKM IpeBECUHBI (pe3aHue, CTpOoraHue, mIndoBKa),
MEXaHU3UPOBAaHHBIE CUCTEMBI COOPA U yJIAJICHUsI OTXOI0B
00pabOTKH IPEeBECUHbI KaK HICTOYHUKH BOSHUKHOBEHHUS
noxapa. Mepbl popUIaKTHKH.

[TosxapHast omacHOCTb MPOLIECCOB IPOOJICHUS U
U3MEJIbYCHUS TBEP/IBbIX BELIECTB (JIPOOUIIKY, MEIbHHULIBL,
JIE3UHTETPATOPHI U JIp.). Mepbl NpohUIaKTHKH.

19. Tlo:xkapHasi 6e30MACHOCTH MPOLECCOB TPAHCIOPTHPOBKH W XPaHEHHsI BeIIECTB H MATEPHAJIOB
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1. TToxxapHast omacHOCTh ¥ MPOTUBOTOKAPHAS 3aIUTA
MIPOLIECCOB TPAHCTIOPTUPOBKHU TOPIOUYMX KUIKOCTEN U Ta30B.
Mepsl moxapHOM MPOGUTAKTHKH.

MaructpanbHbie TPyOOIIPOBOIBI AJIsi TPAHCTIOPTHPOBKU
TOPIOYMX JKHJIKOCTEW U Ta30B, a TAKKE PE3EPBYaAPbI
00JBIIMX 00HEMOB KaKk 0CO00 OTAaCHBIC UCTOYHUKHU
BO3HUKHOBEHHSI TIOKAPOB U B3PBIBOB. Mephl MOKAPHOM
IpOQHUIAKTUKH.

[Toxapnasa onacHOCTh HacocoB i nepekadku JIBXK u 17K,
Mepsl 1oxkapHOi NPOPHUIAKTUKH.

[ToxapHasd OnacHOCTh YCTPOMCTB 715 ITepe1aBIuBaAHUS
JKUJIKOCTEHN CKATBIMU Tazamu. Mepbl I0KapHOU

PO HITAKTUKH.

[ToxapHast oracHOCTh KOMIIPECCOPOB M KOMIIPECCOPHBIX
crannuii. [ToxxapHas npoduiakTrka.

XpaHWIUIIA CKATBIX U CKMXKEHHBIX Ta30B KaK UICTOUYHUKHU
BO3HUKHOBEHHUS MOKapoB. Mephl MOKapHOI
IpOQHUIAKTUKH.

[TosxapHast OTTaCHOCTh CHCTEM ITHEBMAaTUYECKON
TPAHCTIOPTUPOBKHU U3METBYEHHBIX TOPIOYUX BEIIECTB U
MarepuaioB. Mepbl noxapHOi MpoGUITaKTUKH.




2. [ToxxapHast OMaCHOCTh ¥ TPOTUBOIIOKAPHAS 3all[UTa
MIPOLIECCOB TPAHCTIOPTUPOBKHU TOPIOUYMX KUIKOCTEN U Ta30B.
Mepsl moxapHOM MPOGUTAKTHKH.

MaructpanbHbie TPyOOIIPOBOIBI AJIsi TPAHCTIOPTHPOBKU
TOPIOYMX JKHJIKOCTEW U Ta30B, a TAKKE PE3EPBYaAPbI
00JBIIMX 00HEMOB KaKk 0CO00 OTAaCHBIC UCTOYHUKHU
BO3HUKHOBEHHSI TIOKAPOB U B3PBIBOB. Mephl MOKAPHOM
IpOQHUIAKTUKH.

[Toxapnasa onacHOCTh HacocoB i nepekadku JIBXK u 17K,
Mepsl 1oxkapHOi NPOPHUIAKTUKH.

[ToxapHasd OnacHOCTh YCTPOMCTB 715 ITepe1aBIuBaAHUS
JKUJIKOCTEHN CKATBIMU Tazamu. Mepbl I0KapHOU

PO HITAKTUKH.

[ToxapHast oracHOCTh KOMIIPECCOPOB M KOMIIPECCOPHBIX
crannuii. [ToxxapHas npoduiakTrka.

XpaHWIUIIA CKATBIX U CKMXKEHHBIX Ta30B KaK UICTOUYHUKHU
BO3HUKHOBEHHUS MOKapoB. Mephl MOKapHOI
IpOQHUIAKTUKH.

[TosxapHast OTTaCHOCTh CHCTEM ITHEBMAaTUYECKON
TPAHCTIOPTUPOBKHU U3METBYEHHBIX TOPIOYUX BEIIECTB U
MarepuaioB. Mepbl noxapHOi MpoGUITaKTUKH.

20. IloxkapHasi 6€30aCHOCTH MPOLECCOB HATPEBAHMS
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1. TToxxapHast omacHOCTh ¥ MPOTUBOTOKAPHAS 3aIUTA
MMpOoLCCCOB HArp€BaHMd rOPrOYNX BCHICCTB U MaTCpUaiOB.
[ToxapHast onacHOCTh U PO(UIAKTUKA HArPEBAHUS
OCTPLIM U TIIYXHUM BOIAAHBIM IIapOM. TGHHOO6MGHHI/IKI/I, ux
MO’KapHasi OaCHOCTh U MePbI MPOPUITAKTUKH.

[ToxapHast oracHOCTh HarpeBaHUsI TOPIOYMX BEILIECTB
IUIAaMEHEM M TOMOYHBIMU Tazamu. TpyOuarbie
TCXHOJIOTUYCCKHUEC IICUH, UX MOXKApHad OMMaCHOCTb, MCPLIL
npodmraktuxu. [loxxapras nmpodrrakTuka
TCIUIOMPOU3BOJAIINX YCTAHOBOK, UCIIOJIB3YCMbIX B
CEJIbCKOXO03SIICTBEHHOM IIPOU3BOICTBE.

Harpesanue BbICOKOTEMIIEPATYPHBIMU TEIUIOHOCUTENISIMHU.
Mepsl moxapHOU MpoGUIAKTUKH MTPH HArPEBAaHUU WMH.

2. IlokapHas OnacHOCTh U MPOTUBOMOXKAPHAs 3allluTa
MPOLIECCOB HArpEBaHMsI TOPIOYMX BELIECTB U MAaTEpUAIOB.
[ToxapHast onacHOCTh U PO(UIAKTUKA HArPEBAHUS
OCTPLIM U TTIYXHUM BOIASAHBIM I1apPOM. TGHHOO6MGHHI/IKI/I, ux
MO’KapHasi OaCHOCTh U MePbI MPODUITAKTUKH.

[ToxapHast oracHOCTh HarpeBaHUsI TOPIOYMX BEILIECTB
IUIaMEHEM M TOMIOYHBIMU Tazamu. TpyOuarbie
TCXHOJIOTUYCCKHUE IICUH, UX MOXKAapHad OMMaCHOCTb, MCPLIL
npodmraktuku. [loxxapras mpodrrakTuka
TCIIOMPOU3BOAAIINX YCTAHOBOK, UCIIOJIB3YCMbIX B
CEJIbCKOXO03SICTBEHHOM IIPOU3BOICTBE.

Harpesanue BeICOKOTEMIIEPATYpPHBIMU TEIUIOHOCUTEIISIMHU.
Mepsl oxapHOU MPOoGUIAKTUKH NTPU HATPEBAHUU WMH.

21. IloxkapHasi 6€301ACHOCTH NMPOLECCOB PeKTH(PUKAIIUMN
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1. TToxxapHast omacHOCTh ¥ MPOTUBOTOKAPHAS 3aIUTA
nporieccoB pekTrudukarui. OCOOEHHOCTH MOKAPHOM
ONAaCHOCTH HEMPEPHIBHO ACHCTBYIOIIEH
peKTH(HUKATMOHHON ycTaHOBKH. [1ojkapHast mpoduiakTuka
nporiecca peKTU(GUKALMK: TPU HAPYIIEHUU MAaTepHATBHOTO
OanaHca, Ipy yBJICUEHUH M'MIPABINYECKUX CONPOTUBIICHUH,
IIPYM HapyIIEHUH NPOLECcCca KOHIEHCAlUY 1apa, IIpu
NOIIAJaHUH JKUJIKOCTU C HU3KOM TEeMIIEPAaTypOM KUIICHHUS,
IIPYU BBICOKMX TEMIIEPATYPaX, XMMHUYECKOM U MEXaHHUYECKOM
M3HOCE MaTepuaia i BaKyyMHBIX 1 HU3KOTEMIIEpaTypHbIX
KOJIOHHAX.

2. IloxapHas OacHOCTh U IPOTUBOIOXKAPHAs 3aILUTa
npoueccoB pekTupukanun. OcOOEHHOCTH MOXKAPHOU
OIaCHOCTHU HENPEPBIBHO IEHCTBYIOLICH
peKTH(HUKAMOHHON ycTaHOBKH. [1ojkapHast mpoduiiakTuka
nporiecca peKTU(GUKALMK: TPU HAPYIIEHUU MAaTePUATBHOTO
OanaHca, Ipy YBJICUEHUH T'HPABINYECKUX CONPOTUBIICHUH,
IpY HapyIIEHUH Mpoliecca KOHASHCAUH 1apa, Ipu
MOTIaJaHUH KUJIKOCTU ¢ HU3KOM TEeMIIEpaTypOi KUIICHHUS,
IPU BBICOKMX TEMIIEPATYPAX, XUMHUUECKOM U MEXaHUYECKOM
U3HOCE MaTepuaia U BaKyyMHBIX U HU3KOTEMIIepaTypHBIX
KOJIOHHAX.

22. llo:xxapHas 6e301aCHOCTH TPOLECCOB COPOIUM
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1. TToxxapHast omacHOCTh ¥ MPOTUBOTOKAPHAS 3aIUTA
nporieccoB copoumu. OnacHOCTh 00pa30BaHUS TOPIOYNX
CcMecel B HaCaJIOYHbBIX M Tapelibuarbix abcopoepax. Mepbl
IpOQHUIAKTUKH.

[ToskapHast omacHOCTbH MPOLIECCOB aCOPOLIUU: TOPIOYECTh
ancopOeHTOB, OACHOCTh 0OPA30BaHMUs TOPIOYHUX
KOHIICHTpAaIHi B aficopoepax. Mepbl mpodhUIaKTHKH.
IToxapHas oracHOCTh pekyrepanuy. Mepsl oxapHO
npoduIakTUKH. 3HAYEHUE TEXHOJIOTUU PEeKyTepaluy B
npobJemMax YJKOHOMHUKH U OXPaHbl OKPYXKAIOIIEeH Cpebl.

2. IlokapHast OacHOCTb U IIPOTUBOINOXKAapHas 3allluTa
nporeccoB copOiuu. OnacHOCTh 00pa30BaHUs TOPIOUUX
cMecell B HacaJlo4HbIX M TapenbyarTsix abcopdepax. Mepsl
PO IITaKTUKH.

[ToxxapHast 01acHOCTH MPOLIECCOB aCOPOLIMU: TOPIOYECTh
anicopOEHTOB, OTTACHOCTH 00Pa30BaHUS TOPIOYNX
KOHIIEHTpalui B afgcopoepax. Mepbl MpopUIaKTHKH.
[ToxapHasa onacHOCTh pekynepanud. Mepbl moxapHOU
npoUIAaKTUKH. 3HaY€HHE TEXHOJIOTHH PEeKyIepalny B
npobiieMax YKOHOMUKH U OXPaHbl OKPYKAOILIEH CPeIbl.

23. IloxkapHasi 6€301aCHOCTb MPOILECCOB OKPACKH

1. ITosxapHast ONaCHOCTb U IIPOTUBOIOXKApHAs 3alllUTa
IIPOLECCOB OKPAacKH. JIaKOKpacO4HbIC MATCPUAIIBI.
Oco0eHHOCTH MOXKAPHON OMACHOCTH OKPACKU KUCTBIO,
pacHbLICHUEM IO/ BBICOKUM JIaBIICHUEM, OKYHAHUEM,
00JIMBaHMEM, B JIEKTPUUECKOM I10JI€ BBICOKOT'O
HanpspKeHus. Mepbl TpoQuIakTUKY. PacueTHbIe METOIBI
OIpeZeNICHUs] KOHLICHTPALUK TapOB PaCTBOPUTEIIEH.
Bomnpocs! 3konorndeckoil 6€30MacHOCTH.
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2. [ToxxapHast OMaCHOCTh ¥ TPOTUBOIIOKAPHAS 3all[UTa
IIPOLIECCOB OKpacku. JIakokpacouHble MaTepUabl.
Oco0eHHOCTH TTO’KapHOM OMACHOCTH OKPAacKH KHCTHIO,
pacnblICHUEM O/ BBICOKUM JIaBIICHUEM, OKYHAHUEM,
00JIMBaHUEM, B 3JIEKTPUUECKOM T10JI€ BBICOKOTO
HanpspKeHus. Mepbl TpoQuiIakTUKY. PacueTHble METO B
onpeAeseHus KOHIEHTPAIUMi MapoB paCTBOPUTEIICH.
Bomnpocs! 3konornueckoii 6€30macHOCTH.

24. Ilo:xxapHas 6e301aCHOCTDH NMPOIECCOB CYIIKH

1. ITosxapHast onacHOCTb U MIPOTUBOMOXKApHAas 3allluTa
MIPOIIECCOB MPOIIECCOB CYIIKU. Buapl cymiek. PacueTHrie
METO/Ibl OIPEEIICHNS KOHIEHTPAIMI FOPIOYMX BEIIECTB B
cymmikax. Mepsl mpoUIakTUKH.

2. IloxapHas OIacHOCTb M MPOTUBOIOKAPHAS 3aIUTA
MPOLECCOB MPOLECCOB CYIKU. Buapl cymek. PacueTHbie
METO/bI ONPEIETICHUSI KOHLIEHTPALMI TOPIOYHX BEUIECTB B
cymmikax. Mepsl mpouiIakTHKY.

25. llo:xapHasi 6e301aCHOCTH XUMHYECKHUX ITPOLECCOB

1. IToxapHast OracCHOCTh U MMPOTUBOIOKAPHAS 3aIIATA
XUMHUYECKUX IporeccoB. [loxkapHas 0ImacHOCTh OCHOBHBIX
3K30TEPMHUYECKHUX MPOLECCOB - THIPUPOBAHHS,
TUAPOXIIOPUPOBAHMS, ITOIUMEPHU3au. Mepbl
pOoUIaKTUKH.

IToxapHast OracHOCTh OCHOBHBIX BUIOTEPMHUYECKUX
IIPOLIECCOB - TUPOJIUTa, KPEKNUHTA, JETUAPUPOBaHMS. Mepbl
IpOQHUIAKTUKH.

[ToxxapHas OITaCHOCTh XUMUYECKHUX PEAKTOPOB - alllaparoB
JUIS TIPOBEJICHUS DK30TEPMUUECKUX U SHAOTEPMHUUECKUX
peaknuii. Mepbl noxapHoi TpoUIaKTUKH.
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2. [ToxxapHast OMaCHOCTh ¥ TPOTUBOIIOKAPHAS 3all[UTa
XUMUYECKHX TpotieccoB. [loxkapHast oracHOCTh OCHOBHBIX
9K30TEPMHUUECKHUX MPOIIECCOB - TUAPUPOBAHMSI,
THAPOXIIOPUPOBAHMUS, TOTUMEPHU3AU. Mepbl

PO IITAKTUKH.

[ToxapHast oracCHOCTh OCHOBHBIX BUJIOTEPMHUYECKUX 2
MPOLIECCOB - MUPOJIUTa, KPEKUHTa, AETHAPUpOBaHUs. Mepbl
IpOQHUIAKTUKH.

[ToxapHast onacHOCTh XUMHUYECKHX PEAKTOPOB - allaparoB
JUTSL IPOBEJICHUS SK30TEPMHUUECKUX U SHIOTEPMUUECKUX
peakuuii. Mepsl moskapHOi MPOPUITAKTHKH.

26. OcoO0eHHOCTH OOecTiedeHN sl TMOKAPHOH 0€30IIACHOCTH TEXHOJOIMH IIPON3BOACTB 100bIYH, XPaHEHHs, NepepadoTku HedTH U
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1. CnocoOn1 OypeHHsI CKBOKHH B TOOBIYU HEDTH.
TexHonornyeckoe 000pyAOBaHNE U MPUHITUITHATEHBIC
CXEMBI TEXHOJIOTHYECKUX TPOIIECCOB OYPEHHS CKBOKUH H
no6bryu HedTH. [loxkapHas 0macHOCTb U MepHI

PO MIAKTUKY TIPH OYPEHUH CKBOKHUH U T00BIYE HEDTH.
TpancnopTupoBKa 1 XpaHeHue He(hTH U HEPTETIPOTYKTOB,
Ha3HAuYCHHUE U KJIacCU(UKAIUs CKIa0B HEPTH U

HETENPOAYKTOB, CIIMBHbIC U HATUBHBIC 3CTAKabI CKJIAJIOB.

[TosxapHast onacHOCTb U Mepbl TPODUITAKTUKH.

[MoxapHas 6e3omacHOCTh HeTenepepadaTbIBAIOIINX
npeanpuatuil. TexHomornueckas cxema
HedTenepepadaTbIBAIOLIETO 3aBO/IA.
DIIEKTPO0OECCOTUBAIOIIAs YCTAHOBKA: YCTPOUCTBO,
MPUHIIUI ACHCTBHSI, 0COOCHHOCTH MOXKAPHOU OIMAaCHOCTH U
MepbI MPOPUITAKTHKU. Y CTAHOBKH TIEPBUYHON MTEPETOHKH
HEPTH: TEXHOJIOTHYECKUE CXEMBI, TOKapHasi ONacCHOCTh
YCTaHOBOK U Mepbl NPOGUITAKTUKH.

[IpoTuBONOXapHBIE MEPOTIPUATHSI IPU TPOCKTUPOBAHUHU U
JKCILTyaTauy HedTenepepadaTbIBaIOIINX NPEANPUITH]:
IUTAHUPOBKA U Pa3MEILIEHUE TEXHOJIOTMYECKOTO
000pyI0BaHMsI YCTaHOBOK: TPEOOBaHUS K 3AaHUSM U
COOPY’KEHUSIM, HH)XEHEPHOMY 000PYA0BaHUIO,
TE€XHOJIOTMYECKUM KOMMYHHKALUSIM.
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2. CnocoOb1 OypeHust CKBaKUH U T00BIYN HE(PTH.
TexHonornyeckoe 000pyAOBaHNE U MPUHITUITHATEHBIC
CXEMBI TEXHOJIOTUYECKUX MPOLECCOB OypeHusi CKBOKHUH U
no6bryu HedTH. [loxkapHas 0macHOCTb U MepHI

PO MIAKTUKY TIPH OYPEHUH CKBOKHUH U T00BIYE HEDTH.
TpancnopTupoBKa 1 XpaHeHue He(hTH U HEPTETIPOTYKTOB,
Ha3HAuYCHHUE U KJIacCU(UKAIUs CKIa0B HEPTH U
HE(TEIPOAYKTOB, CIIMBHBIC U HATUBHBIC SCTaKabl CKIIAOB.
[TosxapHast onacHOCTb U Mepbl TPODUITAKTUKH.

[MoxapHas 6e3omacHOCTh HeTenepepadaTbIBAIOIINX
npeanpuatuil. TexHomornueckas cxema
HedTenepepadaThIBaOIIETO 3aBOA. 2
DIIEKTPO0OECCOTUBAIOIIAs YCTAHOBKA: YCTPOUCTBO,
MPUHIIUI ACHCTBHSI, 0COOCHHOCTH MOXKAPHOU OIMAaCHOCTH U
MepbI MPOPUITAKTHKU. Y CTAHOBKH TIEPBUYHON MTEPETOHKH
HEPTH: TEXHOJIOTHYECKUE CXEMBI, TOKapHasi ONacCHOCTh
YCTaHOBOK M MePhI MPODUIAKTHKH.

[IpoTrBOMIOKapHBIE MEPOTIPHUATHSI IPU TPOSKTUPOBAHUH U
JKCILTyaTauy HedTenepepadaTbIBaIOIINX NPEANPUITH]:
IUTAHUPOBKA U pa3MeIleHUe TEXHOJIOTHYECKOTO
000pyIOBaHHSI YCTAaHOBOK: TPEOOBAHHS K 3/IAHUSM H
COOPY’KEHUSIM, HH)XEHEPHOMY 000PYA0BaHUIO,
TEXHOJIOTHYECKUM KOMMYHUKAIIHSIM.

27. Oco0eHHOCTH MOKAPHO-TeXHUYECKOH IKCIEPTU3bl TEXHOJIOTHYECKOI YACTH NPOEKTA U MPOBEPKHU NMPOTHBOMOKAPHOI0 COCTOSHUS
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1. 3amaun moskapHO-TexHUYeCKOH AKcrepTussl (I1T3),
TEXHOJIOTUYECKON YacTu mpoekTa. Opranuszanus u
MeTtoauka nposeneHus [1TO TexHonorum npon3BoACTBa.
HopmaruBHO-TeXHUYECKHE U PYKOBOISAIIUE JOKYMEHTBI,
ucnoab3yemsbie B [ITD TeXHOIOrHYeCcKX MpoLecCoB.
3aqaun MPOBEPKHU MPOTUBOIMOKAPHOTO COCTOSTHUS
TEXHOJIOTMYECKOTO TMpoliecca JeHCTBYIOIIEro
IMpon3BOACTBA. OpraHH3au1/1;1 " MCTOAUWKA ITPOBCACHU
IIPOBEPKHU TEXHOJIOTUU Mpou3BoaAcTBa. HopmaruBHO-
TCXHUYCCKHUC U PYKOBOAAIINUC JOKYMCHTBI, UCIIOJIb3YyCMbIC
IIPOBEPKE MPOTHUBOIOKAPHOTO COCTOSIHUS TEXHOJIOTHYECKUX
nporeccoB. [ToxkapHo-TexHUYECKast aHKeTa 00CIeJOBaHMSI.

2. IIpoBeneHue 3KCnepT3bl IPOEKTA TEXHOJIOTUYECKOTO
nporecca. [IpoekT u Bua mporecca npe1ocTaBisieTcs
IIpEenoaaBareseM.

3. 3agaun nokapHo-TexHu4eckoi sxcneptussl (I11TI),
TEXHOJIOTMYECKOH YacTu npoekra. OpraHusanus u
Meroauka nposeaeHus [1TD TexHonoruu npomu3BoICTBRA.
HopMarnBHO-TEXHUYECKUE U PYKOBOSIINE JOKYMEHTHI,
ucnoiabszyemsle B [ITD TeXHOIOrHYECKUX MPOLIECCOB.
3ana4yy MPOBEPKH MIPOTUBOIOKAPHOTO COCTOSTHUS
TEXHOJIOIMYECKOTO INpoliecca JeHCTBYOIIEr0
npousBozacTBa. Opranusanus 1 METOAMKA ITPOBEACHUS
IIPOBEPKHU TEXHOJIOTUH MPou3BoAcTBAa. HopmaruBHO-
TEXHUUYECKHE U PYKOBOISAILINE TOKYMEHTHI, HCIIOJIb3YEMBIE
IIPOBEPKE MPOTUBOIOKAPHOTO COCTOSIHUS TEXHOJIOTHUECKHUX
nporeccoB. [ToxkapHo-TexHHUeCcKas aHKeTa 00CIIeJOBaHHU.

Bcero

54

36

90

39




10.

11.

12.

13.

14.

4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aAHUA:

CoOyps C. B. Iloxapnas 6e30nmacHOCTb TPOMIPEIANPUATHI: CIIPABOYHUK
(Mocksa: [ToxxKnura).

laiinyxoB H.C. Tloxapnas 6e30macHOCTh MPOMBIIIUICHHBIX 31aHui(Kues:
ByauBenbHUK).

[TesgmueB 3.B. Ioxapnas 6e3onacHocTh: PekomennoBano YMO 1o
YHUBEPCUTETCKOMY MOJUTEXHUYECKOMY 00pa30BaHUIO B KaU€CTBE yueOHOTO
nocoOust AJis CTYIEHTOB BY30B, 00YYAIOIIUXCS IO HAPABICHUIO MOATOTOBKU
"Texnochepnas 6e3onacuocts"(Mocksa: [Ipocniekt Haykm).

bapanos E. @. Tloxapnas 6e3omnacHocTh(MockBa: MockoBcKast
rocy/IapCTBeHHas akajemusi BojHoro Tpancnopta (MI'ABT)).

bekrob6ekos I'. B. [ToxxapHas 6e3omacHOCTh: yuebHoe nmocoome(CaHKT-
[TetepOypr: Jlans).

Cupugoa H.B. TloxapHas 6e301macHOCTh 00BEKTOB CTPOUTENHCTBA: METO/I.
YKa3aHUs K KypCOBOMY IIPOEKTY JJI CTYAEHTOB cnenuanbHoct 270102 -
"I[Ipom. u rpaxkaan. ctp-Bo", cnieunanu3amus "[loxxapHas

oe3onacHocTh" (Kpacnosipck: UAC CDY).

WBanos b. U. [Toxxapras 6€301MacHOCTh B XUMUYECKUX JTa00paTOPHsIX:
MoHorpadpusi(MockBa: Xumus).

[Toxxapnast 6e30macHOCTb 31aHui 1 coopyxkenuii(Mocksa: I'YIT LIITIT).

Pada I1.1. IToxapHast 6€301acHOCTb P OTHEBBIX padoTax: HHCTPYKIUH
(Mocksa: Ctpoituznar).

Cyukos B.II. IToxxapHast 6€30macHOCTh PU XpaHEHUH
JIETKOBOCIUIAMEHSIOIIMXCS ¥ TOPIOYMX JKUAKOCTEH HA MPOMBIIIIICHHBIX
npeanpusaTusax(Mocksa: Ctpoiusaar).

baparos A.H. Iloxapnas 6e3omacHocTs: yaebHoe ocodue(M.: ACB).

Angpees 0. A. TloxapHas 6e30aCHOCTh B CTPOUTENIbCTBE. MeToinyeckue
YKa3aHUs K CaMOCTOSITENIbHON paboTe: yueOHO-METOJMUECKOe 1ocooue
(Kpacnosipck: CDY).

[Tesimnues 3.B. IMoxkapuas 6e3onacHocTh: Pekomennoano YMO mo
YHUBEPCUTETCKOMY IOJIMTEXHUYECKOMY 00pa30BaHMIO B Ka4€CTBE yUEeOHOTO
nocoOus Ui CTYJCHTOB By30B, 00yUaIOIINXCS [0 HAPABIECHUIO TOATOTOBKU
"Texnocdepnas 6e3onacHocts"(Mocksa: [Ipocnexkt Haykn).

Konot B. B., JIensesa O. H., I'aBpunosa FO. B. Tloxapnas 6e3omacHOCTh B
TexHoc(epe. MeToanueckue ykazaHusi K IPaKTUYECKUM 3aHATUSAM IS

00y4YeHUs 10 MaruCTEPCKOM MporpaMmme: y4eOHO-METOIMUECKOE MTOCO0He
(Kpacnosipck: COY).

4.2 JIM1eH3UOHHOEe ¥ CBOOOXHO PacCHpPOCTPaHsieMoOe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOr0 MPOU3BOACTBA (IPOorpaMMHoOe
obecnevyeHne, HA KOTOPOEe YHHBEPCUTET UMeeT JUILEH3HI0, 4 TAKKe CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE od0ecIedeHmne):
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1. Onepanronnas cucteMa Windows 10.
Oducnoe npunoxkenune Office Professional Plus 2013 Russian.

3. DJIEKTPOHHBIE CIOBAapH, YCTAHOBIEHHBIE B KOMITBIOTEPHBIX KJIACCax
(pexomeHayeTcs Kak Juisi HOATOTOBKH K 3aHATHSM, TaK U UCIIOJIb30BAHHUIO BO
BpEMsI CEMUHAPCKUX 3aHSITHI) WIIM OHJIAWH 3JIEKTPOHHBIE PECYPCHI.

4.3 NnuTepHeT-pecypchl, BKJIWYas NpodeccuoHATIbHbIEe 0a3bl JAHHBIX
U MHGOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

1. Kaxnaelii oOyyaromuiicss o0ecreunBaeTcs:

2. O y4eOHO-METOUYECKON JOKYMEHTAMEN U MarepuagaMyd 10 BCEMY
Kypcy;

3. O JIOCTYTIOM K 3JIEKTPOHHO-OUOINOTEYHON CUCTEME;
O JOCTYIIOM K COBPEMEHHBIM NMPO(PECCUOHATbHBIM 0a3aM JaHHBIM,

MH(OPMAIMOHHBIM CITPABOYHBIM U MOMCKOBBIM CUCTEMaM.
5. VYcnosus nocryna - asropuszanus rno [P-agpecam COY.
6.  Jloctym k anektponHoM 0a3e nanubix Elsevier / ScienseDirect.

7. Hoctyn x Hay4HOU 3nekTpoHHoM Oubmmoteke Elibrary (elibrary.ru), raoe
JOCTYITHBI IEPUOTUYECKUAC U3 IAHHSI:

8. - Bonpoce! mpaBoBenenus, Bectuuku yausepcuteroB PO (BI'Y, BITIY,
UTJY, HT'Y, HIJIY wn.t.1.).

S @oHa OLEHOYHBIX CPeaCTB

OneHouyHble Cpe/CTBA HAXOJATCSA B MPUIIOKEHUU K paboyuM Mporpammam
JUCLUTUIMH.

6 MartepuajbHO-TeXHHYeCKasi 0a3a, HeoOXonMMasi ISl OCYLIECTBJICHHUS
00pa30BaTEJILHOIO MPOoLeCcca MO AUCHHILIHHE (MOLY.II0)

Cpennuii nmpe3eHTalMOHHbII KOMILIEKC:

Jlocka mipsimoit mpoekiuu: Smart technologies SMART Board 680i2 / Unifi 45
Hoxyment Kamepa: Aver Vision CP300.

[Tpoekrop: Panasonic F200NT XGA.

DkpaH ju1s ipoekTopa: Screen Line.1 kommbrorep npenoaasarens Kraft Cool
Master.

[Tmaamer Sympodium id370.

Y cTaHOBIIEHHOE TPOrpaMMHOE oOecrieueHHe:

Omneparmonnas cuctema Windows 10

Oducnoe npunoxenue Office Professional Plus 2013 Russian Notebook.
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