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1. Iles1 ¥ 3afauM AUCLUTIMHBI

Iles1b 0OCBOEHMSI AMCIUIL/TMHBI:

— (opmupoBaHue y o0yuaroiuxcs HeoOX0AUMBIX 3HAHWM, YMEeHU U HaBBHIKOB B
00/1acTH aHa/IM3a MOXKapHOM OIMAaCHOCTH U pa3pab0TKU Mep MPOTHUBOIOKAPHOK 3all[UThI
COBPEMEHHBIX TEXHOJIOTHUYECKHX MPOIIECCOB M IMPOM3BO/ICTB, a Takke (HhOpPMHUPOBAHME
CUCTeMbl 3HaHWM O COCTOSHWM, IPH KOTOPOM C YCTaHOBJIEHHOW BEPOSITHOCTBIO
WCKIOYaeTCss  BO3MOXKHOCTh ~ BO3HUKHOBEHUsI ~ TIokapa  IIpU  TIPOBeJeHUH
TeXHOJIOTUUECKUX TTPOLIeCCOB.

ITepeueHb KOMIIETeHIHH, ()OPMHPYEMBIX B MpoLiecce H3yYeHHs AUCHUIUTHHbBI

KoMmnereHiuu Copep)xaHue
YK-1 CriocobeH  OCyIIeCTB/ISATh TOMCK, KDUTHUECKWN aHaiu3 U CUHTE3
vH(OpMaLY, IPUMEeHSITb CUCTEMHBIN MOAXO0[, [J1s1 pellleHUs] I0CTaB/IeHHbIX
3a7a4
[1K-3 CriocoOHOCTD TIPUMEHSITh AeHUCTBYIOL[e HOPMAaTHUBHBIE TIPABOBBIE aKThI JIJIsI
pelleHHs 3a7au 00ecreueHus MoYKapHOi 0e30MacHOCTH 00BEKTOB 3aLUThI
[TIK-6 CriocoOHOCTb MPUMEHSTh JeNCTBYIOIIME PacueTHbIe U YKCTIepUMeHTabHbIe

METOAMKH, TPOBOAUTL aHa/lW3 TIOXKAPHOW OMAcHOCTA U 0OOCHOBAaHHO
BbIOMpATh U3BECTHBIE YCTPOMCTBA, CUCTEMbI M METO/IbI 3allIUThI YesloBeKa U
OKpy>Katollleid cpeZibl OT HeraTMBHBIX BO3/|eHiCTBUM OMaCHbIX (PAKTOPOB
noykapa 1 UC

IK-7 CriocobeH TIPOrHO3UPOBaTh pa3Mephl 30H BO3/€HCTBHUSI OMACHBIX (PaKTOPOB
MpU aBapusax M IoXKapax B IIOMeLeHUsX, 3[aHuAX U COOPY’>KeHUsX,
OTKPBITBIX TEXHOJIOTMYECKUX YCTaHOBKAX

ITK-8 ['OTOBHOCTb OCYIIIECTBJ/IATH IMPOBEPKH 06e301acHOr0 COCTOSIHUS O0BEKTOB
pa3IMYHOTO Ha3HaueHWs, y4yaCTBOBaTh B 3KCIepTH3ax WX 0e30MacHOCTH,
perjiamMeHTUpPOBaHHbIX [IeHMCTBYIOIIMM 3aKOHOZATelbCTBOM Poccuiickoi
Deneparyu

ITK-9 CriocobHOCTb TIPUHUMATL yuyacThe B WH)KeHepHbIX pa3paboTKax CpeaHero
YPOBHSI CJIOXKHOCTU B COCTaBe KOJIJIEKTHUBA

3ajaun AUCIUIIAHBI:

— HayyuTb T[PUMEHATb METOAWKY aHajiu3a T0XXapHOW  OMaCcHOCTH
TeXHOJIOTUUECKHUX TIPOL[eCCOB TIPOM3BOJCTB U TIpeAjiaraTh CIIOCOOBI obecrieueHust
TI0>KapHO# 0e30MacHOCTH;

— Hay4uThb TPOBOJUTH OLIEHKY COOTBETCTBUS TEXHOJIOTMUECKHUX IIPOLIeCCOB
TIPOU3BOZICTBE TpeOOBaHMSM HOPMAaTHMBHBIX TPAaBOBBIX aKTOB U HOPMaTUBHBIX
JIOKYMEHTOB TIO TI0’KapHOU 6e3011acHOCTH

— HayuyuTb OfpeJe/isAiTb pacyeTHble BeJIMUMHBI T10XKapHOTO0 pHCKAa Ha
TIPOM3BO/ICTBEHHBIX 00bEeKTaX U Mpe/yiaraTh ClI0COObI €T0 CHUXKEeHUS

— HayuYWTh MPHUMEHATh METO/bl pacueTa OCHOBHBIX MapaMeTPOB CHUCTeM
obecrieueHust TI0’KapHOI 0e301MaCHOCTH TeXHOJIOTMUeCKUX TPOI[eCCOB

— HayuyuTb ONpeJe/iATh KaTeropuv TMOMeIleHuM, 3[aHud W Hapy>KHbIX
YCTaHOBOK MO B3PbIBOMOXXapHOM U1 MOKapHOU OMaCHOCTU

— Hay4UThb WCII0/Ib30BaTh 3HaHUS 0cobeHHOCTeM MO/ITOTOBKYU
TeXHOJIOTUYeCKOro 000py/J0BaHusI C M0KapOB3PhIBOOIACHLIMU CpeZlaMH K MPOBe/IeHHUI0
perj7aMeHTHbIX U aBapUMHO-PEMOHTHBIX PaboT

— HayuUuTh MPOTHO3UPOBAThH MOBeJieHNe TeXHOJIOTUUeCKOTO 000pYJ0oBaHUS C
T10>KapOB3PbIBOOMACHBIMU CPeIaMU B YCJIOBUSIX TOKapa

— HayuuTh WCIO/b30BaTh 3HAHUS CIIOCOOOB TMpefOTBpallleHUs aBapuud U



pacrpocTpaHeHUs MoXKapa Ha MPOU3BO/ICTBEHHBIX 00BeKTax
— HayyuTb TMPHHUMAThb ydYaCcTHe B pelleHUH BOIMPOCOB PpaljMOHAIBHOTO
pa3MellleHrs HOBBIX TIPOU3BO/ICTBEHHBIX 0OEKTOB Ha OCHOBE OI[eHKH TT0’KapHOT'0 PUCKa

2. IlepeyeHb IJIAHUPYEMbIX Pe3y/IbTaTOB 00yueHHs JUCHUTUTHHBI, COOTHeCeHHbIX
C IJIAHUPYeMBbIMH pe3y/IbTaTaMH 0CBOeHNsi 00pa3oBaTe/IbHOMN MPOrpaMMblI

I/IHJII/IKEITOPBI AOCTH)KEeHU A

IInanupyemsle pe3y/ibTaThbl 00yUeHHU 110

KOMIIeTeHI[UH AVCIUIUTAHE

3HaeT TIPpUHIOMIIBI cOopa, oTOopa W | 3HaeT

060011eHnst MHGOPMAaIMKM, MEeTOAUKU | OCHOBHbIE IIPUHIUITLEI cO0pa, 0TO0pa 1 060061eHHsT
CUCTeMHOTO TIO/IXOZa /JIsi pellieHus | uHbOpMaLu

ripodeccuoHabHbIX 3a7a4 YK-1.1 YMmeeT

HCII0/b30BaTh METOAMKHA CUCTEMHOTI0 ITOAX0/a /1Jist
peliieHus MpodeccoHaIbHbIX 3azau

Ywmeer aHaIM3uPOBaTh U
CUCTeMaTU3UPOBATh pa3HOPOZHbIe
JlaHHble, OlleHHWBaTh 3((PeKTUBHOCTD
npoLleAlyp  aHaim3a  npobrem U
TIPUHSITHS peleHui B
ripodeccuoHanbHOU AesiTelbHOCTU Y K-
1.2

3HaeTt

OCHOBBI aHa/IM3a U CUCTeMaTH3aly Pa3HOPOJHBIX
JIAHHBIX

Ywmeer

olieHHBaTh 3¢ (eKTUBHOCTh MPOLelyp aHaIu3a
1po06JieM Y TIPUHATHS PelleHri B MpodecCoHaTbHOM
JIesITeJTbHOCTH

BnafeeT HaBbIKAMM HAyYHOT O TIOUCKA U
TIPAKTHUYeCKOMH paboThI C
VH(bOpMaLMOHHBIMU VICTOYHUKaMU;
MeToAamMu NpuHSTUs peltieHnid YK-1.3

3HaeTt

OCHOBBI HAyYHOT'O TIOMCKA U MPAaKTUUeCKOoW paboThl ¢
MH(OPMaLMOHHBIMU UCTOYHUKAMU

Ywmeert

HCII0b30BaTh METO/bl TIPUHSITHS PeIlleHUI

Tun 3aaun npogeccCHOHATHHOH JIeATe/TbHOCTH OPTraHN3alHOHHO-YIIPABIeHYeCKHH

3HaeT TpeOOBaHMST HOPMAaTHUBHBIX
JIOKYMEHTOB I10 OpraHu3aLysi CUCTeMbI
obecrieueHUst IPOTUBOTIOKAPHOT'O
pexxuMa B opranusauuu 11K-3.1

3HaeTt
TpeOoBaHUs HOPMAaTUBHBIX JIOKYMEHTOB o
opraHu3aLus CUCTEeMBI obecrieueHust

IIPOTHBOIIOXXAPHOI'O pe>XrMd B OpraHu3alyin

YMeeT

MOJIb30BaTbCd HOPMATUBHBIMHM [JOKYMEHTAMU IIpU
OpraHv3aliu CHCTeMBbI obecrieuenus
IIPOTHBOIIOXXKAPHOI'O pe>XrMd B OpraHu3alyin

YMeeT pUMeHsITh JelCTBYIOIINe
HOPMaTHBHBIE TIPABOBbIE aKThI JJ1s1
peltieHust 3aiau o0ecrieyeHust
TI0KapHOU 0e30TMacHOCTH 0O0BEKTOB
3awuThl [1K-3.2

3HaeTt

JIeACTBYIOILLIiE HOpPMAaTHBHbIE TPABOBbIe AaKThbI IS

perieHust 3ajau obecrieueHust TI0KapHOM
0e301MacHOCTH 00BEKTOB 3alI[UThI
YMeer

MIPUMEHSATh JIeMCTBYIOIIe HOPMATHUBHBIE I1PABOBbHIE
aKThl JIJI1 pellleHus 3a7au obecrieyeHus: T0XKapHOM
0e30MMacHOCTH 00BEKTOB 3al[UThI

CriocobeH periath 3a1auu
obecrieueHus TIOYKapHOW 0e30TaCHOCTU
00BEKTOB 3aIlUTHI HA OCHOBE
JeUCTBYIOIIMX HOPMAaTUBHBIX
rpaBoBbIX akToB [1K- 3.3

3Haer

crocobbl  obecrieyeHus1 TIOXKapHOW — 0e30MacHOCTH
00BEKTOB 3aIIUThI

YMmeer

pelaThb 3a/1aun obecrieueHust TIO>KapHOH
Oe3omacHOCTM  OOBEKTOB  3allUTBl HA  OCHOBE

JEeNCTBYIOIMX HOPMATUBHBIX IPABOBBLIX aKTOB

Tun 3ajaun npogeccoHaTIbHOM /leATe/IbHOCTH YKCIIePTHBIN, Ha/[30PHbIN U
HHCIEKI[HOHHO-ayAUTOPCKUH

[TK-6.1 3Hatb JelicTByOLIME
pacueTHbIe U 3KCIIepUMeHTa/IbHbIe
MeTOAVKH

3Haet

AEﬁCTByIOHJHe pacueTHble W 3KCIIepUMEHTJA/IbHbIE
MeTOJUKHN




[TK-6.2 YMeTb NpUMeHSITb METO/IbI
aHasv3a Mo)KapHoW 0MacHOCTH
TEeXHOJIOTMUeCKHX MPOLIeCCOB U
pa3paboTKu Mep MX MTPOTHUBOTIOKaPHOM
3alLUATHI TIPU MPOEKTUPOBAHUH U
9KCIIyaTal[iy TTPOU3BOACTBEHHBIX
00BEKTOB

3HaeT

METOIUKY aHa/MmM3a ro>kapHou OIIaCHOCTHU
TEXHOJIOTUYECKHX TTPOLIECCOB

Mepbl TTIPOTUBOII0KAPHOM 3aIIUThI

YMeeT

pa3pabaTbiBaTh Mephl POTUBOIIOKAPHOM 3alI[UThI TIPH
MPOEKTUPOBaHUU u JKCIUTyaTaluu

MPON3BOACTBEHHBIX 00BEKTOB Ha OCHOBAHWM aHa/IM3a
HO)KapHOﬁ OINdCHOCTH TeXHOJIOTHYeCKHX TIpOoLeCcCcOB

[1K-6.3 Bnagets MeToiaMu aHaIM3a
M0>XapOB3PbIBOONACHOCTU TEXHOJIOTUM
TIPOU3BO/ICTB U pa3pabOTKH
MepONPUITUN U TEXHUUYECKUX PellleHU
T10 WCK/IFOUEHUIO YCI0BUM
BO3HUKHOBEHHS U PacripoCTpaHeHust
TI0’KapOB Ha TIPOMBIIIIJIEHHbIX 00beKTax

3Haet

METOJUKY dHaJ/IM34d HO)KEIPHOIZ
TEXHOJIOTMYECKHUX TIpOoLeCCOoB

OITaCHOCTH

MEpOIIPUATUSS U TEeXHUYeCKHe  peIleHds] 10
WCK/IFOYeHUIO YC/IOBHH BO3HHUKHOBEHUS u
pacrpoCTpaHeHUs] TIOXKapOB Ha  IPOMBIIIEHHBIX
o0BeKTax
YMeeT
paspabaTbiBaTh ~ MEpOMNpPUATHSA W TeXHUUeCKHe

pelIieHust 110 UCK/IFOUeHHIO YC/I0BHI BOSHUKHOBEHUST 1
pacrpoCTpaHeHUs] TIOXKapOB Ha  IPOMBIIIEHHBIX
oObeKTax

3HaThb METOJWKHM pacuéTta pasmepoB
B3PbIBOOMACHBIX 30H BO3/1€MCTBUS
OTacHbIX ()aKTOPOB TIPU aBapUsIX U
ro)kapax B IIOMeLLeHUsIX, 34aHUsIX U
COOPY>KeHUSIX, OTKPBITBIX
TEXHOJIOTUYECKUX ycTaHoBKax ITK-7.1

3Haet

MEeTOJVKU pacuéTa pa3MepoB B3PbIBOOIACHBIX 30H
BO3/IEMICTBUSI OMAacHbIX (aKTOPOB TpPU aBapusix H
ro)kapax B TOMeLIeHUsX, 3[aHUSIX M COOPY’KeHUSIX,
OTKPBITBIX TEXHOJIOTMYECKUX YCTaHOBKAax

YMeTb pacCUMTBIBaTh pasMephbl
B3PbIBOOMACHBIX 30H BO3/€UCTBUS
OracHbIX ()aKTOPOB TPU aBapUsiX U
ro)kapax B MOMeILeHUsIX, 30aHUSIX U
COOPY>KEeHUSIX, OTKPBITBIX
TeXHOJIOTUYeCKUx ycraHoBkax [1K-7.2

3HaeTt

MEeTOJVKHA pacuéra pa3MepoB B3pPbIBOOIACHBIX 30H
BO3/IE/ICTBUSI OMAacHbIX (PaKTOPOB TPU aBapusix U
ro)kapax B TIOMeIeHUsX, 3[aHUSIX U COOPY’KeHUSIX,
OTKPBIThIX TEXHOJIOTMUYECKUX YCTaHOBKAx

Ywmeert

paccuuTeiBaTh  pasMepbl  B3pPBIBOONACHBIX  30H
BO3/IE/ICTBUSI OMAacHbIX (PaKTOPOB TMpPU aBapusix U
ro)kapax B TOMeIleHUsIX, 3/1aHUsIX U COODPY)KeHUSIX,
OTKPBITBIX TEXHOJIOTUYECKUX YCTAaHOBKaX

BnageTs HaBbIKAMM POrHO3UPOBAHUS
Pa3BUTHS OTMACHBIX (DaKTOPOB TPU
aBapusiX U Mokapax B IOMeEL[eHUSX,
3/laHUAX U COOPY>KeHUSIX, OTKPBITBIX
TEXHOJIOTUYEeCKUX ycTtaHoBkax I11K-7.3

3HaeTt

oracHble (aKTOpbl TIpU aBapusIX U ToXKapax B
MOMeLIeHUsAX, 3[aHUAX U COOPYKEHMSX, OTKPBITHIX
TeXHOJIOTMUeCKUX yCTaHOBKax

Ywmeer

MIPOTHO3UPOBaTh pa3BUTHE OMACHBIX (D)aKTOPOB MpHU

aBapusax M Io)Kapax B IIOMeLeHMsX, 3[aHUAX U
COOPY>KEeHHUsIX, OTKPBITBIX TeXHOJIOTMYeCKUX
YCTaHOBKAax

3HaeT HOpMbI DesepanbHOr0 3HaeT

3aKoHOZaTebCcTBa Poccuiickon HODMBI ®esepabHOTO 3aKOHO/laTe/IbCTBa

deneparyu 1o 00ecrieueHUIo
TMO>XKapHOU Y TIPOMBIIIIEHHOM
6e3oracHoctu ITK-8.1

Poccutiickoii @eiepaiiuu 1o 0b6ecrieueHuI0 Mo>KapHOH
Y TIPOMBIIIIZIEHHOM 6e301acHOCTH

Ywmeert

NpUMeHsSITh HOpMbI DelepasbHOTO 3aKOHOZATeTbCTBA
Poccuiickoii ®@ezepariuu 1o o0ecrieueHn o MoyKapHoM
Y TIPOMBIILIZIEHHOM 6e301acHOCTH

YMeeT oCyILeCTB/ISTh IPOBEPKH
0e30I1aCHOro COCTOSHUA 0OBLEKTOB

3Haet

HODMBI ®deepajbHOTO 3aKOHO/IaTe/TbCTBa




pa3MuHoro HasHaveHus [1K-8.2 Poccuiickoii @eziepaliuu 1o ob6ecTieueHunIo MoyKapHou
1 TIPOMBIIITIEHHOHW 0€30IacHOCTH

YMeeT

OCYILIeCTB/ISITh OLIEHKY M0>KapHOT 0 pHUCKa
TIPOM3BO/ICTBEHHBLIX 00BEKTOB

Bnageer HaBbIKaMU POBeieHYs 3Haer

9KCTepTU3bl 6e30MacHOCTU 00HEKTOB HODMBI desiepabHOTO 3aKOHO/laTe/IbCTBa
pa3muHoro HasHaueHus [1K-8.3 Poccuiickoii @eziepaliyu 1o o0ecTieueHnIo MoyKapHou
Y TIPOMBILLIZIEHHOM 6e301acHOCTH

YMeer

BBINOHATE pacueThbl KaTerOPUU 1O B3PbIBOINIO)KAPHOU
Y T0)KapHOW OMacHOCTH, OLIEHKY I0)KapHbIX PUCKOB
TIPOM3BO/ICTBEHHBIX 00HEKTOB

3HaTb MeTO/Ibl MH)KEHEPHBIX PacyeToB | 3HaeT

cpefiHero ypoBHs cyioxkHocTy [TK-9.1 WH)XKeHepHbIe pacueThbl Cpe/iHer0 YPOBHSI CJI0XKHOCTH
YMmeeT

BBINOJIHATh UHXXEHEPHbIE pacueTbl CPeJHEro ypOBHS
CJIOKHOCTH

YMeTb BBITIONHATh UHXXeHepHbIe 3HaeT

pacyeTsl CpeiHero ypoBHs CJIOKHOCTU | MH)KeHEePHbIe pacueThbl CpeJHEr0 YPOBHS CII0’KHOCTH
[1K-9.2 YmMmeer

BBITIOJTHSITh MH)XEHepHble pacyeTbl CpPeJHero YyPOBHS
CJIOXKHOCTU

Bragmerb  HaBblKaMH  paboTaTh B | 3HaeT

KOJIJIEKTHBE TIPY COBMECTHOM PeIIIeHHH | MH)KeHepHbIe pacueThbl CPeJHEr0 YPOBHS CJIOKHOCTU
VH)KEHEPHBIX 3aiau CpPeJHEero YpOBHS | YMeeT

ITIK-9.3 paboTaTh B KOJUIEKTHBE IIPM COBMECTHOM pPeILeHUH
VHKeHepHBIX 3a/1a4 Cpe/IHero YpPOBHSI

3. MecTo AMCIMILUIUHBI B CTPYKType OCHOBHOM NpogecCHOHAaIbHOU
o0pa3oBaTe/TbHOM MPOrPaMMbI
OuciurnivHa  OTHOCMTCS K uactd,  (GopMupyeMoil  y4yaCTHUKaMH
oOpa3oBaTe/ibHBIX OTHOILIEHWM, OCHOBHOM TMpodeccroHasbHOW 00pa3oBaTe/bHOM
nporpaMMbl  GakasiaBpuaTa 1o HarpaBsieHrio moArotoBku 20.03.01 «TexHochepHas
Ge3omacHOCTb»  HampaB/ieHHOCTb (Tipodunb) «be3ornacHOCTb — TeXHOIOTHYeCKUX
TIPOLIECCOB Y TTPOU3BOZCTB.

4. CTpyKTypa U co/iep)KaHue AUCLHMIIIMHBI
OOb11jasi TPyZOEMKOCTh AWCIUIUIMHBI cocTaBisser 10 3adeTHbIX eguHUI], 360
4yacoB.



4.1 Pacripe/ie/ieHHe TPY/A0€MKOCTH y4e0HO# AUCHUIUIHHBI 10 BHaM padoT

o Kypcam u (popMam 00yueHUs
JJ/1s1 3a0UHOM (POpMBI 00yUeHHUs

TpynoeMKOCTb
Buy yueGHOM paboThI se. ac. 0 Kypcam
4 5

OO1iasi  TPYZ0EMKOCTb AWCLUIUIMHBI TI0  y4eOHOMY 10 360 108 952
TJIaHy
KonTakTHas padora 44 8 36
Jlexumu (JI) 14 4 10
[Tpaktrueckue 3ausitus (I13) 28 4 24
JlabopartopHsbie paboTs (JIP)
KoncynbTaium nepej 3Kk3aMeHOM 2 2
CamocrosaTenbHas pabora (CPC) 307 100 207
KypcoBasi pa6ora (mpoekr) +
3auéT
3a4éT C OIeHKOM
JK3aMeH 9 9

4.2. TemaTnuecKui n/jiaH, CTPyKTYPHPOBaHHbIN 10 TeMaM (pa3jeiaMm) C
yKa3aHHeM OTBe/[eHHOI'0 Ha HUX KO/IMYeCTBa aka/ileMUYeCKHUX YacoB ¥ BH/I0B
y4eOHBIX 3aHATHI.

JJ1s1 3a04HOM (DOpMBI 00yUeHHUsI

No KonunuecTBo
n/n 4acos 110
BHJAM = E
§ 3aHATHH % é é )
HanmeHoBaHue 5 s = 21 8|&8
| 4| &l x.e
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5|28 |S& S
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= =
1 2 3 4 5 6 (78| 9
4 Kypc
Pa3pgen 1. TeopeTnueckue 0CHOBBI TEXHO/IOTHH M0)XKapOB3PbHIBOOINACHBIX NMPOU3BO/ICTB
1 Tema 1. BBegenue B Kypc «IToxkapHasi 6e3011acHOCTb 20 20
TeXHOJIOTMYECKUX TIPOL[eCCOB»
7 Tema 2. [IpyuunHbI U yCI0BUSI 00pa3oBaHUs roproueit 2 | 9 20
cpeZibl BHYTPY TeXHOJOTMYeckoro 000py/[0BaHusI
Tema 3. IIpyrumnHbI ¥ NOXKapHast OMaCHOCTh BbIX0/a
3 | roproumx BelecTB U3 HOPMaJIbHO pabOoTaroILero 20 20
TeXHOJIOTUYeCKOT0 000py/10BaHHUS.
Tema 4. IIprunHbI TOBPeXAeHUs TeXHOJIOTMUeCKOro
4 obopyoBaHusi. MeponpusiTUsi ¥ TEXHUUECKHEe PeIIeHHs 2 | 9 20
T0 Mpe/I0TBPALLeHUI0 Pa3pyLIeHHs TeXHOIOIMUeCKUX
arraparos.
5 Tema 5. [IoxkapHasi 01aCHOCTb BbIX0/la FOPIOUMX Bell|eCTB 24 4 20
13 TIOBPEX/IEHHOT'0 TEXHOJIOTHUECKOT0 000py/10BaHHUSI
HToro 3a 4 Kypc 108 | 4 4 100




5 Kypc

Tema 6. OnpesiesieHre KaTeropyui MOMeLeHuH, 3aHul 1

6 | Hapy’)KHBIX yCTAaHOBOK T10 B3PHIBOTIOXKAPHOMW U MOXKapHOH | 23 | 2 | 8/4** 13
OMNAaCHOCTH.

7 | Tema 7. TIpou3BO/ICTBEHHbIE UCTOUHUKH 3a>KUTaHUSI 16 2 14

8 Tema 8. [ToxkapHasi 6€30M1aCHOCTb TIPOBE/IEHUS] OTHEBBIX 14 14
paboT.

9 Tema 9. OrpaHuueHue pasBUTH [10KapoB Ha 18 4 14
TIPOU3BO/ICTBE.

Paspen II. MeToapl aHa/iu3a NO)KapHOH OMAaCHOCTU TEXHO/IOTMUYECKHX MPOIeCcCoB
10 Tema 10. AHanM3 NMo)KapHOUW OMAaCHOCTH 20 | 2 8 10
" | TexHOJIOTMYECKMX MPOLIeCCOB U OL|eHKa MOKapHOT0 pUCKa

MpoIeCCoB

Pa3zpgen I11. IloxapHasi 0IaCHOCTH U IPOTUBOIOKAaPHAs 3all{UTa TUIIOBBIX TEXHO/I0THUeCKUX

Tema 11. ITo>kapHasi 6e301acHOCTb MPOL|ECCOB HarpeBa u

11. 10 10
OXJIKJeHUSI
12 Tema 12. TTo>kapHast 6e3011aCHOCTB TPOL[ECCOB 10 10
' | TpaHCHOPTUPOBKU rOPHOYMX BelleCTB U MaTepHasioB
13 Tema 13. TTo>kapHast 6e3011aCHOCTB MPOLIECCOB 10 10
" | MexXaHMYeCcKOoi 00pabOTKH BEIeCTB U MaTEPHAJ/IOB
Tema 14. TTo>kapHast 6e3011aCHOCTB MPOLIECCOB
14. o 10 10
peKTU(UKALIMY 1 TTIEPBUYHOM IepepaboTKu HedhTH
15 Tema 15. TTo>xapHast 6e3011aCHOCTE COPOIIMOHHBIX 10 10
" | mipoiieccos
16. Tema 16. TTo>kapHast 6e3011aCHOCTh XUMUUECKUX 10 10
TIpOLIeCCOB
17. | Tema 17. TToxkapHasi 6e30MacHOCTE MpoIiecca OKPacku 10 10
18. | Tema 18. TToxapHast 6e30MacCHOCTE MPOIiecca CYLIKK 10 10
Pa3pen IV. IToxapHasi 0e30IacCHOCTb T€XHOJIOTHI MPOU3BO/ICTB BeAYIIMX OTPac/ien
NMPOMBIIIJIEHHOCTH
19 Tema 19. TToxxapHast 6e30MaCHOCTH TEXHOJIOTHH 1 1
" | MalIMHOCTPOUTENbHBIX POU3BO/ICTB.
20 Tewma 20. TTo>xapHast 6e3011aCHOCTE 0ObEKTOB XpaHEHUS U 12 12
" | mepepabOTKU 3epHa
Tema 21. TTo>xxapHast 6e30T11aCHOCTE TEXHOJIOTHH 100BIUN
21. 16 | 2 | 4/2** 10
1 XxpaHeHUst HedTH, HedTerpoAYKTOB ¥ FOPIOYHX I'a30B
27 Tema 22. TToxxapHast 6e3011acCHOCTE 0ObEKTOB XpaHEHUS U 12 12
" | nepepabOTKU IpeBECUHBI.
23 Tema 23. TloxxapHast 6e3011aCHOCTh TeKCTUTbHOU 10 10
" | TIPOMBIIIJIEHHOCTH.
24. | Tema 24. TloxxapHast 6e3011acHOCTb 0ObEKTOB 3HepreTuku | 16 | 2 14
KypcoBoii npoekT
KoHcynbTanus 2 2
JK3aMeH 9
HToro nmo aucuumniuHe 360 | 14 28 2 307




4.3 CopeprxaHue JUCHMILIAHBI /11 00yJarOIMXCA:
3a04HOM (popMbI 00yueHust

PA3/IEJ/I I. TEOPETUUECKHWE OCHOBBI TEXHOJIOT I
ITIOKAPOB3PbLIBOOITACHBIX ITPOU3BO/ICTB

Tema 1. BBepenue B Kypc «IlokapHasi 0e30macHOCTh TeXHOJIOTHYECKHX
mnponeccos»

CamocrositennbHasA pabGora. Llenb u 3agaun Kypca «IlokapHast 6e30macHOCTb
TeXHOJIOTUUeCKUX TIpo1jeccoB». OCHOBHbBIE TEPMUHBI U oripefiesieHuss. Ob1ire cBeZieHus
0 MoXXKapHOU 6e301acCHOCTU MPOU3BO/ACTBEHHOTO 00BbekTa. CucTeMbl TIpeJoTBpallleHUs
10KapoB U TPOTUBOIIOXKAPHOMW 3alUThl. TexXHOJornyeckue MNpoLecChl M anmaparThl
T10>KapOB3PbIBOOIACHBIX MPOU3BO/ICTB.

N3yyenue OCHOBHBIX TMOJIO’KEHU M HOPMAaTUBHbIX JIOKYMEHTOB,
pernamenTupytomux [IBTII. V3yueHrWe OCHOBHBIX TIOJIOKEHUM, 3a/I0)KEHHBIX B
CUCTeMy TpeJoTBpalleHus [0)Kapa U CUCTeMY IPOTUBOIIOKaPHOU 3all[UThI.

PexkomeHnyemas iuTeparypa:

OCHOBHaf [1-4];

JOTIONMHUTe /IbHAasA [14, 22].

Tema 2. IlpyumHBI M yCI0BHSI 00pa3oBaHUA Troprouyeil cpejbl BHYTPH
TeXHOJIOTUYeCKOro 000pyAoBaHUA

Jlekms. OLleHKa TI0’KapOB3pPBIBOOMACHOW Cpe/ibl BHYTPU TEXHOJIOTMUeCKOro
000py/Zi0BaHUSI C TOPIOYMMU KUAKOCTSIMU. Y CJIOBUsSI 00pa3oBaHUs roproyeil cpefbl B
arraparax C >XKuAKoCcTaMu. OCHOBHbIE Mepbl, HallpaB/ieHHble Ha MpeayIpexieHue
o0Opa3oBaHUsI TOpIOYel cpefibl B ammapaTtax C XKUIKOCTSIMHU.

CamocrosiTesibHasgs pabora. M3yueHue CpaBHUTE/NbHBIX  XapaKTePUCTHK
Pa3/INYHbIX TEXHUUECKUX pellleHui 10 mpeoTBpallieHr0 00pa3oBaHus TOpIOUel cpe/ibl
BHYTPU TE€XHOJIOTUUECKUX arrapaToB C KUAKOCTSMU.

OueHKa  MOXXApOB3PBIBOOMACHOW  Cpefbl  BHYTPU  TEXHOJIOTWUUECKOTO
o0opy/ioBaHUSI C Ta3aMM W TMbUISIMU. YCIOBUsS 00Opa3oBaHHsl TOpOYel cpefibl B
afnraparax C rasamu. TexHUUecKue pellleHUWs T0 3amure OT oOpa3oBaHHsI roproyeid
cpenbl. YcioBusi oOpa3oBaHusi TOprOUeli cpefibl B ammapaTax C MbuisiMd. OCHOBHBIE
Mepbl 3all[UThl OT obOpa3oBaHusi roproueit cpegabl. ObGpa3oBaHHe TOPHOYell Cpefibl B
TepuoAibl TIyCKa M OCTAHOBKHU armapaTtoB. OCHOBHbIe Mephl 3all[UThl OT 0Opa30oBaHUs
roprouen cpejbl.

N3yueHne CpaBHUTENbHBIX XapaKTEPUCTUK PA3/MUYHBbIX TeXHUUYECKUX pelleHur
Mo TIpefoTBpallleHWI0 00pa3oBaHUsl TOplOYed cpefbl BHYTPU TEXHOJOTMUECKUX
arrapaToB U UX TIPUMEHUMOCTH B PA3/IMYHBIX TEXHOJIOTHUECKUX MPOLieccax.

Orienka obpa3oBaHUsi TOprOYell cpefibl BHYTPU TEeXHOJOTMYEeCKUX arrapaTtoB C
KUOKOCTAMU. M3yueHrWe MeTOAWMKM pacueTa KOHLIEHTpPalUWU TOpPHYMX T[apoB B
CcBOOOJJHOM TIPOCTPAHCTBE TEXHOJOTMUYECKOro arrapara 3a pa3/iMuHble TPOMEeKYTKU
BpeMeHU. BpIMosHeHWe pacyeToB M0 WHAWBUAYyalbHOMY 3azaHuto. [locTpoeHue
rpadvika pacripefie/ieHUsi KOHIL[eHTpAlL[MM TOPIOYMX TapOB TI0 BbICOTE CBOOOJHOTO
TIPOCTPAHCTBA arrapaTroB B pa3/IMyHble [IPOMeXYTKU BpEMEHU.

WccnemnoBanue mpoliiecca HachilleHUsi cBOOOAHOrO oObeMa armapaTa Tapamu
rOprOYen >XUAKOCTH.

N3yueHne  XapakTepUCTUK  PA3/IMUHbIX  TEXHUYECKUX  peLIeHWd MO0
TpejOTBpallleHnI0 06pa30BaHusl TOpPrOYel cpe/ibl BHYTPU T@XHOJOTMUeCKUX afrapaToB



C >KUJKOCTSIMM, U UX TIPUMEHUMOCTH B Pa3/IMUHbIX TEXHOJIOTMYECKUX TPOIieccax.
PexkoMeHyemas jiuTeparypa:
OCHOBHa# [1-4];
JoToHuTeNbHadA [1,2,13,14].

Tema 3. IIpyunHBbI U MOKapHasA ONACHOCTh BBIX0/Aa FOPHUMX BeLIeCTB U3
HOpPMaJ/IbHO PadoTaroiiero TexHo/I0ruuecKoro 00opyAoBaHusA

CamocrosTenbHasa pabora. ObOpa3oBaHue roprodeid cpefibl TPU IKCTUTyaTal[uu
TeXHOJIOTMUeCKHX arrapaToB C JbIxaTe/bHbIMU ycTpoiicTBaMu. OOGpa3oBaHue Toproueit
Cpefibl TIPM 3KCIUIyaTal[uM TeXHOJIOTUUeCKUX amnmapaToB C OTKPBITOM TMOBEPXHOCTBHIO
VCTIapeHusi, arrapaToB MepUOAUYEeCKOro [JeWCTBUS W TepMEeTHMYHbBIX anrnaparos,
paboTaroiux Tmoj U30bITOUHbIM JaBieHueM. CylecTBYIOIIMe CrOCOObI 3allyThl OT
oOpa3oBaHusi TOpIOYeM cpefibl TPU JKCIUIyaTal[iM TeXHOJOTMUYecKUX armapaToB C
JbIXaTelbHbIMU yCTPONMCTBAMMU, ammapaToB C OTKPBITOM MOBEPXHOCTbIO WCMAapeHus,
anrapaToB MepPUOANUeCKOTo elCTBUS U TepMeTHUHBIX afrapaToB, PabOTarIUX 07
130bITOYHBIM /IaB/IeHUEM.

V3yyeHre MeTOJUK OLIeHKM KOJIMYecTBa TOPIOUYMX BeIeCTB, MOCTYMAOLUX B
OKpy’Katolllee TIPOCTPAHCTBO W3 HOPMajbHO pabOTaloIlero TexXHOJIOTUYecKoro
o0opy/i0BaHus1, U3/I0’KEHHBIX B HODMATHUBHBIX JOKYMEHTax.

OrnpeseneHyve MacChbl TOPHOYMX T1ApOB, TMOCTYMAKOLIMX B T[OMeLeHue U3
TeXHOJIOTUUeCKHX arrapaTtoB C OTKPLITOW TMOBEPXHOCThIO ucrHapeHus. OripejesieHue
MacChl TOPIOUMX T1apOB, BBIXOASAI[UX HAPYKy TPHU «OOJBIIIOM» U «MaJIOM JIbIXaHUW»
arrmaparToB.

M3yyeHre MeTOAWKH OLIEHKM BO3MOXKHOCTU 00pa30BaHUsI B3PbIBOOMACHBIX
KOHILIeHTpalL[Mii TpH BbIXOJle TOPIOUMX BeIIeCTB W3 HOPMaabHO pabOTaroIIUX
TeXHOJIOTMUeCKHX arrapaToB

PekomeH/lyemMas uTeparypa:

ocHOBHas [1,4];

JoronaHuTenbHas [1,2,5,8,13,14].

Tema 4. IIpUuuMHBI TNOBPEXAEHHA TEXHOJIOTHYECKOr0 000pYyAOBaHUSL.
MeponpusaTiuss U TeXHHUeCKHe pelleHHs [0 I[pejoTBPALLeHHI0 Ppa3pylIeHus
TeXHOJ/IOTMYeCKHUX allapaToB

Jleknua.  Knaccudukauys  NpUUMH — TIOBPEXXKJEHUS  TeXHOJIOTMYeCKOro
obopyzaoBanusi. [loBpexx/ieHusi TexXHOJOTHYeckoro 000pyZioBaHUsl, BbI3BaHHbIE
MeXaHW4YeCKVMMU, TeMITepaTypPHbIMU BO3/€MCTBUSMU. Mephbl 3alUTHI.

CamocrosTesnbHas padora. [ToBpexxeHUs] TeXHOIOTMUeCKOro 0b60opy/JoBaHus,
BbI3BaHHble XMMHWYECKUMU BO3ZeNCTBUSAMU. Mepsl 3auuTel. V3yueHre xapakTepUCTUK
pas/MYHbIX TeXHUYeCKUX pelleHWKd [0 3aljuTe TexXHOJOTMYeCKUX arrapaTtoB OT
MOBPEX/IEeHUW U X MPUMEHUMOCTH B Pa3/IMYHBIX TEXHOJIOTMYECKUX MpOLieccax.

VccnepmoBaHue MOXKapHOM OMACHOCTM TOBBILLIEHWS [IaB/€HUSI B HarpeBaeMoM
anrapare, 3aril0JJHEHHOM TOpPrYel )XUIKOCTBIO.

Pexkomeniyemas iMreparypa:

OCHOBHaf [1,4];

JOTI0OTHUTeNbHas [8,14,22,24].

Tema 5. IlokapHasa OHAaCHOCTH BbIX0Ja TIOPHUYMX BellleCTB U3
MOBPEXAEHHOT'0 TeXHO/IOTHYeCKOro 000py/joBaHusA
IIpakTHUeckoe 3aHATHE. Buper TIOBPEXXJEHU  TEeXHOJIOTHUUeCKOro



o0opy/ioBaHusl U UX XapakTepucTtvka. OOpa3oBaHUe roproueil cpefibl B TTOMeLeHUsSIX
NpY TIOBPEXKJEHUU TeXHOJIOTHUeCKoro obopyzaoBaHus. OOpa3oBaHUe TOprOUeli cpejibl
Ha OTKPBITBIX TeXHOJIOTWUYeCKUX IUIOLaKaxX IPU IOBpPEeX[eHUW TeXHOJIOIMYeCcKoro
o0opy/i0BaHUsl.

Meto pacyeta pasMepoB 30H, orpaHudeHHbix HKIIP, npu aBapuiHOM
TIOCTYIUIEHUM TOPHOYMX ra30B M I1apOB Ha OTKPBITbIE TeXHOJIOTMYEeCKUe IUIOLaJKU.
Pemenuve 3azau mo onpezeseHuro pasmepoB 30H, orpaHrueHHbIX HKIIP, Ha OTKPBITBIX
TeXHOJIOTMYeCKUX IIoLaiKax.

CamocrosiTesibHasAg pabora. V3yueHue CPaBHUTENBHBIX  XapaKTePUCTHK
pa3/IMYHBIX TEXHUUECKUX pellleHrH 110 Tpe0TBpallleHH0 00pa3oBaHus TOproUeil Cpe/ibl
TIPY TIOBPEXKeHUH TeXHOJIOTMUeCKOro 060py10BaHUS

PekomeHyemas iMTeparypa:

ocHOBHas [1,4];

noronHuTenbHas [1,2,8,13,14,18,22].

Tema 6. OmnpejeseHue KaTeropuv MNOMeNIeHHH, 3/JAHMH U HaPYKHBIX
YCTaHOBOK N0 B3PbIBOII0)KapPHOU M M0)KaPHOHU 0NACHOCTH

Jlekus. 3HaueHWe CUCTEMbl KaTerOPUPOBAHUSI TIOMELLEeHUM, 3[aHul U
Hapy’)KHbIX TEXHOJOTMYEeCKHMX YCTAaHOBOK TIPDU DpeLleHWd BOMPOCOB TOXXApHOM
Ge30macHOCTH Ha TPOMBIIUIEHHBIX 00bekTax. KaTeroprpoBaHue moOMellleHUd 10
B3PBIBOIO’KAPHOM U MOKapHOK OMaCHOCTH.

IIpakTnueckoe 3aHATHe. MeTOAbl OrpejeneHusi KaTeropyui TMOMEIEeHUN Mo
B3DLIBOTMIO)KAPDHOM W TOXKapHOW  onacHocTtu. IIpakmuueckassi  no020mogKa.
OrnpesiesieHrie  B3pPBLIBOMO’KAPOOIACHOM KaTeropuy [Jisi TIOMeIleHU, B KOTOPbIX
oOpaijatotcsi roproure rasbl. OripefiesieHWe B3pbIBOINO)KAPOOMAacHOW KaTeropuu Jjis
TOMeIlleHrd, B  KOTOPBIX O0OpallaloTCsl  JIeTKOBOCT/IAMEHSIIOIUEeCs]  JKUAKOCTH.
OrnpeniesieHre B3pBLIBOMOKAPOOIIACHOM KaTeropuu [Jjs TOMeIeHWM, B KOTOPbIX
oOpaiijatoTcsi roproure b, OrnpeziesieHre T0KapooacHOM KaTeropyuy MoMeleHusl.

PacuéTHble MeTOJbl OMpefeneHus] KaTeropuid Hapy’>KHbIX TeXHOJIOTMUeCKUX
YCTaHOBOK MO TMOXXapHOM onacHocTd. IIpakmuueckass nodzomoeka. OmnpeneneHue
B3DBIBOMNOKAPOOMACHOM  KaTeropuv [Jjisi Hapy)XXHbIX YCTaHOBOK, B KOTOPBIX
oOpaijatorcsi roproure Tas3el. OripeziesieHVe B3PBIBOIIO’KAPOOTIACHOW KaTeropuu Ais
Hapy>XHbIX YCTAaHOBOK, B KOTOPBIX 00palllatoTCsl IerKOBOCTIIAMEHSIIOIIeCs XKUIKOCTH.
OrnpesiesieHrie  B3pPBIBOMOKAaPOOIMAaCHOM KaTeropu [Jid Hapy’KHbIX YCTaHOBOK, B
KOTOPBIX OOpaiaroTcsi roprouve TbimM. OrpeesieHHe T0XapOOMacHOM KaTeropuu
Hapy>XHbIX yCTaHOBOK.

KareropypoBaHnve 31aHWi 110 B3PBIBOMIOXKAPHOW M TI0KAPHOM OIMAaCHOCTU.
Kpurepuu, rnono)keHHble B OCHOBY KaTerOpUpPOBaHHWS 3/1aHUK T0 B3PbIBOMOXKapHOW U
rnokapHou omnacHocTH. Ormpejie/ieHde KaTeropuul 3/aHUM 110 WHWBUAYa/IbHBIM
3a/laHusM.

CamocrosiTesibHasA padora. KareroprpoBaHWe HApPY>KHBIX TeXHOJOTHYECKUX
YCTaHOBOK MO TIOKApPHOW OMacHOCTH. Kpurepuu, TMOJOXKEHHbIE B  OCHOBY
KaTeroprpoBaHusl HapY>KHbIX YCTAHOBOK IO MOXKapHOM OMacHOCTU. MeTouKa pacueTa
W30BITOUHOTO [laBIeHWs] TP CrOpaHWM Tra30-, Mapo- W TbIIEBO3AYIIHBIX CMecel B
OTKPBITOM MPOCTPAHCTBe. MeTouKa pacueTa UHTEeHCUBHOCTH TEIJIOBOTO M3/TyUeHHs.

W3yuyeHnne TpeOOBaHWY HOPMATUBHBIX [JAOKYMEHTOB, PperlaMeHTHDYIOL[UX
orpejeseHre KaTeropuii Hapy>KHbIX YCTaHOBOK.

N3yuenue TpebOoBaHWUN HOPMATHUBHBIX JOKYMEHTOB, perjlaMeHTHUPYHOIIUX
onpe/ie/ieHUe KaTeropuii MoMelleHuH.



N3yyeHre TpebOBaHWY HOPMATHUBHBIX JOKYMEHTOB, per/iaMeHTHUDYIOLUX
orpejie/ieHUe KaTeropuu 3JjaHuu.

PekomeHplyemasi iuTeparypa:

ocHOBHaf [1,4];

JoTIoMHUTeNbHas [5,17,20].

Tema 7. IIpou3BoACTBeHHbIEe UCTOUHUKH 3a)KUTAHMS

Jleknus. [IpyunHBI U YC/IOBUS CaMOMPOU3BOJLHOIO BO3HWKHOBEHUSI TOPEHUS
NMpyd  TPOBEeAeHUU  TEeXHOJIOTHUUeCKUX  IpoueccoB. (OCHOBHble  HampaB/ieHUs
npodUIaKTUKU T10KapoB OT CaMOBO3ropaHus. BUAbl U yC/IOBUSI CaMOIIPOU3BOJILHOIO
BO3HUMKHOBEHHUsI  TOpeHus. MeponpusTuss U TexXHUUYeCcKue  pelleHuss 1o
rpeAynpek/IeHUI0 TT0KapoB OT CaMOBO3TOPaHUSI.

CamocrosTesibHass padora. ITporHo3 BO3MOXXHOCTH CaMOBO3TOPaHUsI TBEP/bIX
JICIePCHBIX MaTepUaoB.

BeIHY>XIeHHOe 3a)KUTaHue FOPHOUMX BelleCTB B YCI0BUSX MPOU3BOACTBA. Buzbl
Y YC/OBUS 3@)KUTaHUSI TOPIOUUX CMeceld W OT/IO)KeHUU. MeponpusTusi U TeXHU4YecKue
peleHusi Mo MpeAyNpeXAeHU0 M0XKAPOB OT BBIHY>K/IEHHOT'O 3a)KUTaHUsI B YCJIOBUSIX
TPOKM3BO/ICTBaA.

PexkomeHpiyemas iMTeparypa:

OCHOBHaf [1,4];

JIOTIOMHUTe/MbHas [12, 24].

Tema 8. IloxxapHasi 6e301acHOCTb NMPOBe/IeHUA OTHEBBIX padoT

CamocrositenibHass pabora. ObecrieyeHue TI0)KapHOUW 0€30MacHOCTH  TIpU
OpraHv3allid U TIPOBeJleHHH OTHeBbIX paboT. Bujbl OrHeBbIX pabOT YW OCHOBHBIE
(haKTOphI, XapaKTepH3YIOI[He WX MOXKAapHYI0 OMacHOCTb. TpeboBaHUS K IMOCTOSHHBIM
Y BpPeMeHHbIM MeCcTaM IIpOBe/leHHs OrHeBbIX pabor. IIopsAgOK TOATOTOBKHU
TeXHOIOTMUeCKOT0 000py/I0BaHus K TTPOBEIeHUI0 OTHEBBIX padoT.

[Topsifok TIOATOTOBKMA TEXHOJOTHYEeCKOro 000pyJoBaHWS K TPOBEIEHHIO
OrHeBbIX paboT. MeToabl TipuBeJeHHsT 000pyAOBaHMS B TokapobOe3oracHoe
coctosiHe. V3yueHue TpeOOBaHWI HOPMAaTHUBHBLIX JOKYMEHTOB, PerjaMeHTUPYIOIIUX
TI0’KapHYI0 0€301acHOCTh TIPY OPraHU3al[iM U TTPOBe[eHUH OTHEeBBIX padoT

PekomeH/iyemMas iuTeparypa:

OCHOBHaf [2,4];

JIOTIOTHUTe/IbHas [6].

Tema 9. OrpaHnuyeHue pa3BUTHSA MO)KAPOB Ha MPOU3BO/ICTBE

IlpakTHueckoe 3aHATHe. 3allliTa TeXHOJOTUUeCKoro 000pyJoBaHUS OT
paspylleHusi TIpy B3pbiBe. ABTOMAaTUUeCKHe CHUCTeMbI TMOJaB/IeHUs] B3PbIBOB. Buabl u
YCTPOMCTBO B3PBIBHBIX MPeA0XPaHUTE/IbHBIX K/IallaHOB ¥ MeMOpaH.

PacueTHble MeTOZbI OIpe/ie/ieHHsT HeoOXOAMMOW TIUIOMIad W TOJII[HHEI
TIpe/JOXpaHUTe/TIbHOM MeMOpaHbl. MeTo/ orpezie/ieHHUs HeoOXOAMMOM TUIOIMIad |
TOJIIUHBI  TIPeIOXPaHUTEe/IbHOM MeMOpaHbl. PellieHne 3ajau 10  Ompe/e/IeHHUI0
Heo0X0AUMOM TI/IOIIAIX M TOIMHBI TTPeI0XpaHUTe/IbHON MeMOpaHbI.

CamocrosTenbHasa pabora. [IpyunHbI TlepepacTaHus TOXKApPOB B KpYIIHbIE.
[TpyuvHBI ¥ YCJIOBHS, CITIOCOOCTBYIOIIME OBICTPOMY PacHpOCTPaHEHHWIO TIOKapoB Ha
TIPOMBIIIZIEHHBIX 00beKTax. [1yTu pacmpocTpaHeHus Toykapa. OCHOBHbBIE HarpaB/ieHUs
TIPOTUBOTIOKAPHOM 3all[UThl TeXHOJOTHUYEeCKOr0 000pY/OBaHUS W ITPOM3BO/CTBEHHBIX
TIOMEILLIeHUM.



Pacuét cuctem aBapuKMHOIO C/iMBa TOPHOUMX >KUAKOCTeHd. MeToz pacueTa
pasMepa CJIMBHBIX OTBEPCTMHA B YCTPOMCTBax, OrPaHAUYMBAOIIUX DPO3JIMB TOPHOYUX
XugKocTer. Mertog pacueTta npoJo0/DKUTeIbHOCTH C/IMBA TOPIOUMX JKUJKOCTEH.

OrHe3a/ilep>KUBaOIIie  YCTPOMCTBA HAa TEXHOJOTMUECKOM  000py/[0OBaHUM.
YcioBusi  Asii OBICTPOTO  Pa3BUTHSL  TOXKapoB 10  KoMMyHuKauusMm. Cyxue
orHeriperpaguteny. Kiaccudukauuss W TNOpUHUUI JAelcTBUs. ['wapaBivueckve U
MexaHWYeCKre OrHe3a/lep>KUBarollyie yCTPOUCTBA.

Pacuet KpuTHUECKOro AramMeTpa ralleHus IJlaMeHU B CyXUX OTHerperpajuTesisix.
Metop, pacuera KpPUTHUUECKOTO JuamMeTpa TalleHWs] TJIaMEeHH B CyXHX
orHenperpagutensx. OmnpejeseHWe KPUTUYECKOrO JAWamMeTpa rallleHUs IUlaMeHUu B
CyXuXx orsenperpazuresnsax rno Mmeroauke f.C. Kucesnesa.

OrjeHKa rokapHOM OMaCHOCTA aBTOHOMHOTO y371a TPEHUSI.

W3yuyeHre TpeOOBaHWM HODMATUBHBIX [JOKYMEHTOB, HarpaB/ieHHBIX Ha
orpaHdyeHre ObICTPOrO pacrpOoCTpaHeHUs ToyKapa.

PexkomeHnyemas iureparypa:

OCHOBHas [2,4];

JoroHuTenbHas [1,2,5,13,17,21,24].

PA3JIEJI II. METO/IbI AHAJIM3A ITOKAPHOI OIIACHOCTU
TEXHOJIOI'MYECKUX ITPOLHECCOB

Tema 10. AHanu3 NOXKApPHOW OMACHOCTH TEeXHOJIOTHUYECKHUX TMPOLeCcCOB H
OLIeHKa M0)XapHOro pUCKa

JleKijusa. AHanM3 TOXKapHOM OMAacHOCTM TEeXHOJOTMUeCKUX T[POLIeCCOB.
MeToauKa aHa/M3a MOXKapHOM OMACHOCTH TeXHOIOTUUeCKUX TpolieccoB. Pa3paboTka u
Ha3HaueHWe TMPOTUBOIIOXKAPHBIX MepOIpUsATUM. [leK/iapaliys mo)KapHoi 6e30macHOCTH
KaK UTOTOBBIM [JOKyMEHT aHa/u3a MoXKapHOUW OMacHOCTH TeXHOJIOTUYeCKHX MPOLIeCCOB.

IlpakTuyeckoe 3aHaTue. Onpe/iesieHYst MO’KapHbIX PUCKOB Ha MPOMBIILIEHHOM
o6bekTe. OCHOBHBIE T10/I0’KEHUS, 3a/I0XKeHHbIe B METO/JMKY OTpe/iesieHHsl TI0XKapHOTo
pUCKa Ha TMPOMBIIIEHHOM 00bekTe. MeTo/AvKa OIpejie/leHUsi YaCTOThl pean3aljuu
T10>KapoO0IacHOW CUTYaLUH.

KpuTepuru o1leHKH BO3/|eHCTBUS MopaXkarolux (akTopoB Ha tofeid. MeTovKa
MOCTPOEHHUsI TOJel OmnacHbIX (PAKTOPOB ToKapa. MeToAMKa OLIeHKU BO3/eNCTBUS
OMacHbIX ()aKTOPOB MOyKapa Ha JIitojiel A1l pa3/InuHbIX ClieHapueB

CamocrosiTesibHasA pabora. V3yueHue TpeOoBaHUM HOPMAaTUBHBIX TOKYMEHTOB
T0 aHa/IU3y MOXKapHOW OMAaCHOCTH TeXHOJIOTHYeCKUX TTPOL[eCCOB.

PekomeH/iyemMas uTeparypa:

OocHOBHadg [2,4];

JIOTIOTHUTe/TbHAasA [14].

PA3JE/I I11. IIO2KAPHAS OITACHOCTD U ITPOTUBOIIOXKAPHASA
SAIIUTA TUITIOBbLIX TEXHOJIOI'MYECKHUX ITPOIIECCOB

Tema 11. ITo)xapHas 6e30MaCHOCTH MPOLIECCOB HAarpeBa U 0XJIAXK/|eHHUSA

CamocrositesibHasA padora. ObecrieueHre MoXkapHOUW 0€30TaCHOCTH TIPOIECCOB
HarpeBa W OXJIQKJEHWS. Buabl TelyioHOCUTeNeld W XJ/IaZlare€HTOB, WX [OXKapHast
oracHocTb. Knaccudukanyss W KOHCTPYKTHBHBbIE 0COOEHHOCTH TeIryIo0OMeHHBIX
anmapatoB. OCOOEHHOCTH TI0’KapHOM OTACHOCTH W OCHOBHBIE TIPOTHBOIIOXKApHBIE
MEPOTIPUSITUS TIPU 3KCTUTyaTalluy TeTUI00OMEeHHBIX arrapaToB.



AHani3 mokapHOW OTacHOCTH TpPyOuaToi meurd v pa3pabOTKa MepOTNpUSITUM TI0
obecrieueHHI0 TIO)KapHOW Oe30macHOCTH. MeToAuKa aHanM3a IM0>KapHOM OIMaCHOCTU
TpyOuaToi reun. CocTaBjieHWe TaOMUIbI MPUUMHHO-C/IeZICTBEHHON CBsI3W (DAKTOPOB
MOXKApHOM OMAacCHOCTH, CPEeACTB TIpeAyIpeXAeHus T[o)Kapa UM TPOTHUBOIOXXApHOMN
3alL[UTHI.

PexkomeHnyemasi iureparypa:

OCHOBHas [2,4];

JOTIONMHUTe /IbHAas [4,8,14].

Tema 12. ITo)xapHasi 0e30aCHOCTH MPOIECCOB TPAHCIMOPTHPOBKH T'OPIOUMX
BeleCTB U MaTepHUaJioB

CamocrositennbHass pabora. ObecrieyeHre TI0)KapHOW 0€30TMaCHOCTH  TIpU
TPAHCIIOPTUPOBKE T'OpPIOUMX BellecTB U MaTepuanoB. CriocoObl TpPaHCIIOPTHPOBKH
JIETKOBOCIUVIAMEHSIIOIINXCA M TOPHYMX >KUAKOCTeH. OCHOBHBIE Mepbl TI0XKapHOU
6e3omnacHoctd. O60Opyj0BaHMe, HUCII0/Ib3yeMoe /IJisi TPAHCIIOPTHPOBKU TOPHOUMX Ta30B.
ObGecrnieueHre T10KapHOM 06€30MaCHOCTM B KOMITPECCOPHBIX cTaHIusAX. CpeacTBa
TPAHCIIOPTHPOBKHU TBEP/[bIX TOPIOUMX MaTepUasioB M Tbliei. [To>kapHasi 6e301MacHOCTb
TPaHCIIOPTEPOB U CUCTEM ITHEBMOTPAHCIIOPTA.

PexkomeHnyemas iureparypa:

OCHOBHaf [2,4];

JloTIoTHUTe/bHas [8,14,22].

Tema 13. IlokapHas 0e30macHOCTh MPOIECCOB MeXaHUYECKOM 00padoTKu
BeIeCTB M MaTepHa/ioB

CamocrosTesibHasA padora. OcoOEHHOCTH TOYKAapHOH OMACHOCTH W OCHOBHbBIE
MPOTHBOIIO)KApHbIE MEpOIPHUSTHS TIPU  MeXaHWUeCKOM 00paboTKe BeIecTB WU
MaTephaioB. Buabl mpoiieccoB MeXaHMUeCKOW 00pabOTKU BeIeCTB W MaTepHasioB.
OOmjasi xXapakTepuCTHKAa MX MOXapHOW omacHoctd. ObecrieueHre IOXKApHOM
0e30MacHOCTH TIPU HM3MeJbUE€HHUH TBEpP/JbIX BeIeCTB W MaTepuanoB. (OcobeHHOCTH
MO’KapHOM  OMacHOCTY M OCHOBHBIE  ITPOTHBOMNOKApHbIE  MEPOIPUATHS  TIpH
MeXaHHUeCKOi 00paboTKe MeTasl/IoB.

PekoMeHiyemMasn JiuTepaTypa:

OocHOBHag [2,4];

JIOTIONTHUTeNbHAa [8, 14].

Tema 14. IToxxapHas 6e30nacHOCTb MPOIecCOB PeKTH(UKALNU U ePBUUHOU
nepepaborku HedTH

CamocrosTebHas pabora. [ToxkapHasi 6e30macHOCTb Tpoliecca peKTu(UKaLuyu.
dusmyeckass CyLIHOCTb Mpolecca peKTUhUKauuy. PeKTh(UKalMOHHbIE KOJIOHHBI, UX
yCTpOWCTBO W TpuHIUIT  paboTel.  OCOOEHHOCTM  TIOXKAPHOW  OIMACHOCTH
PEKTU(UKAL[MOHHBIX YCTaHOBOK. (OCHOBHBIE TIPOTHMBOIOXKAPHBIE Mepbl TPU  UX
TIPOEKTUPOBAHUU U 3KCITyaTaL[1u.

[ToxkapHasi 6Ge3omacHOCTb Tmpolecca mepepaboTku HedTu. [IpuHLUNMATBEHAS
cxeMa HedTenepepabarbiBatolero 3aBoZia. OCHOBHbIe TeXHOJIOTWYECKHe Y4aCTKU
HedTenepepabaThiBatolliero  3aBojia.  [lo)kapHasg ~ OMACHOCTL U OCHOBHBIE
MIPOTHBOIIOKapHbIe MEPOTIPUATHSI.

W3yuenne TpebOBaHUII HOPMAaTUBHBIX [JOKYMEHTOB, TIDeJbSIB/ISIEMBIX K
HedTerepepabaThIBaOLUM TPeTIPUSTUSIM

PexkomeHnyemasi iureparypa:



OCHOBHaf [2,4];
JIOTIoOTHUTe/bHas [8, 14].

Tema 15. Ilo)xapHasi 6e30MaCHOCTH COPOLIMOHHBIX MPOILECCOB

CamocrosTenbHasa pabora. [ToxkapHasi 6e30macHOCTh TIpoljeccoB abcopOIuu u
agcopbimu. Kmaccudukanmss MaccooOMeHHBIX TpolieccoB. Pusnueckass CYI[HOCTb
npoijeccoB abcopbuyu U afcopbrun. ObecrieueHre IO>KAapHOW 0e30MacCHOCTH TIPH
9KCTUTyaTaliui abCOPOLIMOHHBIX U a[JCOPOITMOHHBIX YCTaHOBOK.

PekoMeHyeMas iMTepaTypa:

OCHOBHaA [2,4];

JlIOTIOTHUTe/NbHas [8, 14].

Tema 16. ITo)xapHas 6e30MacHOCTh XUMHYECKHUX MPOLIECCOB

CamocrosTennbHas pabdota. [loykapHast 6e30MacHOCTE XUMUUECKHX TIPOLIeCCOB U
peakTopoB. OOI1ie CBe/leHUsI 0 XUMUUeCKUX rporjeccax. Ha3HaueHue u Kiaccudukarust
XUMHUUECKUX peakTopoB. [To)kapHast 0macHOCTh ¥ MPOTHMBOMNOXKAapHast 3alljiTa XUMUUECKUX
PeaKkTopOB.

[TpodunakTuka  MOXApoOB ~ TIPU  MPOBEJEHUH  SK30TePMUYECKMX U
5H/I0TEPMUYECKMX XMMHUUECKUX TpoLeccoB. Knaccudukanus XMMryecKux MpoLieccoB B
3aBMCHMOCTHU OT TeIIOBOro pexkuma. OCHOBHbIE BU/bI 3K30TePMHUUECKUX MPOLIECCOB.
Oco0eHHOCTH TIO)KapHOW OTACHOCTA W OCHOBHBIE TPOTHBOTIOXKAPHBIE MEpOTPHUSITUS
npyu uUx TIpoBefieHHU. OCHOBHBbIE BU/BI 3HJ0TePMUUYECKUX TMporeccoB. OcobeHHOCTH
MOXKapHOU OMAaCHOCTM W OCHOBHBIE TIPOTUBOMOXKAPHbIE MEPOIMPUATUSL TIPA  UX
TIPOBEe/|€HUU.

PexkomeHnyemas iureparypa:

OCHOBHaf [2,4];

JOTIOMHUTe/TbHAsA [15].

Tema 17. Ilo)xapHasi 0e30aCHOCTD MPOLeCCa OKPAaCKHU

CamocrositenibHast pabora. ObecrieueHre T0XKapHOW 0€30TaCHOCTH  TIpH
OKpackKe TPOMBIIIIeHHbIX u3fenuii. Knaccudukaiiys 1akoKpacOUHbIX MaTepyanoB U UX
coctaB. PU3MKO-XUMHUYeCKasi CYI[HOCTh Tpolecca (OpMHUPOBaHUSI JTaKOKPACOUYHbBIX
MOKpbITHM. OCOOEHHOCTH TIOXKapHOW OIMACHOCTU U OCHOBHBIE ITPOTHBOIIOKAapHbIE
MepOTpHUSATHS NP TTPOBEIEHUU MPOLIECCOB OKPACKHU.

AHanmi3 TI0’KapHOM OMACHOCTHA pa3/IMUHBIX CrOCOO0B OKpacku. M3yueHue
TpeboBaHMA [TpaBu/I MPOTHBOIIOKAPHOTO PEXKKMa K TTPOIjeccamM OKpPacKH.

M3yueHue TpeOOBaHHMI HOPMATHUBHBIX JOKYMEHTOB K TIPOI[eCCaM OKPacKHU.

PexkomeHyemas iureparypa:

OCHOBHaf [2,4];

JIOTIOTHUTe/IbHas [23].

Tema 18. ITo)xapHas 6e30MacHOCTH MpoLecca CyIIKH

CamocrosTenbHasa padora. ObecreueHue 1o)kapHoi 6e30MacHOCTH MPH CYIIIKe
BEIIleCTB M MaTepuasioB. ®u3nuecKasi CyIIHOCTb Tporjecca CYIIKH. TeXHOIornuecKue
PEXXUMBI CYIIKH. B3auMOCBsI3b MapaMeTpoB MpoLiecca CYIIKH C M0’KapHOUM OMacCHOCTHIO.
Oco0eHHOCTH TIO)KapHOW OMACHOCTHA CYIIW/IOK W OCHOBHble Mepbl TI0YKapHOU
Ge30macHOCTH.

CocTaB/ieHre TabMIIBI C XapaKTEPUCTHUKOM TM0XXKApHOW OMaCHOCTH U Mep 3allUThI
TIPY Pa3/IMYHBIX CITIOCO0AX CYIIKH.



PexkomeHnyemasi iureparypa:
OCHOBHaf [2];
JTOTI0/IHUTe /IbHAas [8, 14].

PA3JAEJ/T IV. IIOJKAPHAS BE3OITACHOCTD TEXHOJIOT'UI
INPOMU3BO/ACTB BEAYIIINX OTPAC/J/IEU ITPOMBIINVIEHHOCTHN

Tema 19. IloxapHasi 0e30MaCHOCTb TEXHOJIOTHH MAIIHHOCTPOUTETbHBIX
NPOU3BOACTB

CamocrosTennbHaa  pabora. OOecrieueHre  TOXKapHOW  ©e30MacHOCTH
TeXHOJIOTUM MallMHOCTPOUTENBHBIX MPOU3BOACTB. [lo)kapHast 0macHOCTb U OCHOBHbIE
TIPOTHUBOIOXKAapHble MEpOMpUATHS B UYTYHOJUTEMHBIX W TEePMUYECKHX Lexax.
Ob6ecrieueHue 1o>KapHOM 6€30MaCHOCTH B IleXaX MeXaHUueCcKou 06paboTku MeTaslioB.

W3yueHre TeXHOJIOTUYECKOW CXeMbl W KOHCTPYKTHUBHBIX 0COOeHHOCTel
TeXHOJIOTUUECKOTO 000py/l0OBaHUsI, TIPUMeHseMoro B Ijexe COOpDKHM TpaKTOPHOM
TexXHUKU. PaboTa C HOpMaTHUBHOM JIUTEPATypPOi U COCTaB/IeHe BOIIPOCOB, MOZ/IeKallux
TIPOBEPKe Ha yyaCTKax OKPACKU U CYLLKH.

[TpoBepKa MPOTHUBOIIO’KAPHOTO COCTOSIHUS YYacTKa COOPKYU TPAKTOPHOM TeXHUKH.
[IpoBepka NpOTHMBOIIOKAPHOT'O COCTOSIHUS YYaCTKOB OKPACKU Y CYILKH.

Pekomeniyemas iMTeparypa:

OCHOBHaf [3,4];

JloronHuTeNnbHas 9, 14, 17, 23].

Tema 20. ITokapHasi 0e30mMacHOCTb 00BEKTOB XpaHEHHMs W TepepadoTKH
3epHa

CamocrosiTeibHast pabora. OOecrieueHne TOXKapHOW 6e30IMacHOCTH  Ha
00BeKTaX XpaHeHWs U TiepepabOTKH 3epHa. TexHo/Iorhyeckasi cxema 3jieBaTopa U
MYKOMOJIBHOTO TMpou3Bo/icTBa. OCOOEHHOCTH TIOJKapHOH OMACHOCTH W OCHOBHBIE
TIPOTUBOTIOKapHbIe MEepPOTIPHUSATHS Ha 3/ieBaTopaxX ¥ MYKOMOJIbHBIX TTPOU3BO/[CTBAX.

V3ydyeHre  MPUHLUIMMUAJBHOM  TEXHOJOTMUECKOW  CXeMbl  MYKOMOJIbHOTO
TIPOM3BO/ICTBA U KOHCTPYKTHBHBIX OCOOEHHOCTeH MPUMEHSIEMOr0 TeXHOJIOTHUeCKOIo
obopyoBanusi. Pabora ¢ HOpPMAaTMBHOW JIATEPATypOH M COCTaB/IeHHE BOIIPOCOB,
TIO/I/IeXKalIX TIPOBEPKe Ha 3/1eBaTope U MeJTbHUIIE.

PexkomeHyemas iureparypa:

OCHOBHaf [3,4];

JlOTIoHUTeNbHas [3, 17].

Tema 21. IToxxapHas 0e30MacHOCTb TEXHO/IOTHH JOOBIUM U XpaHeHusa HedTH,
He()TenpoyKTOB U rOPIOYMX r'a30B

Jleknust. OOGecrieueHne TIO)KapHOM 0e30MacHOCTM Ha CKiagax HedTH U
HedTernpoaykToB. Knaccudukaims ckiajoB Heptr U HedrernpoaykToB. OcobeHHOCTH
TIO>KapHOM OIAaCHOCTU U OCHOBHbIE TIPOTUBOIIOKapHble MEPOITIPUSATHS Ha YyuyacCTKax
TIPUEMKH U OTITycKa HedTH 1 HedTenpoAyKToB. OCOOEHHOCTH TT0’KapHOW OTMaCHOCTU U
OCHOBHBbI€ TIPOTHUBOIOXXapHble MEPOTIPUSITHS B pe3epByapHbIX MapKax.

IIpakTuueckoe 3aHaTHe. I[Ipakmuueckas noodzomoeka. PellleHVe TUMOBBIX
33/lay  Ha COOTBETCTBUE CK/IaZjoB HepTM U HepTenpoAyKTOB TpeOOBaHUSIM
HOPMATUBHBIX  OKYMeHTOB. Oripefie/ieHlie  COOTBETCTBUSI ~KaTeropuud CKJaja
He(TeNPOAYKTOB ~ TpeOOBaHWSIM  HOPMATHMBHBIX  JOKyYMeHTOB.  OripeziesieHue
COOTBETCTBUSI BbICOTHI 00BasIOBaHMs TPYIIbI pe3epByapoB TpebOoBaHHSIM HOPMATHUBHBIX



nokymeHTOB.  OrmpeJeneHre BO3MOXKHOCTH  pa3MeIleHHsI PAcXOAHOro  CKJaja
He(dTernpoAyKTOB Ha TEPPUTOPUM MPE/ITIPUSATHSI.

CamocrosiTesibHasgs padora. OcoOeHHOCTH TOXKapHOM OIMAaCHOCTH W OCHOBHBIE
TIPOTHUBOIIOKApHbIE  MEPOTPHUATHSA TIpM  OypeHMM W JSKCIUTyaTaliM  CKBaKHH.
OcobeHHOCTH TIOXKApHOW OTAaCHOCTU M OCHOBHBIE TIPOTUBOIIOKapHBIE MEpOTPUSITHS
TIpY XpaHeHWH TOPIOYHX ra30B.

PexkoMeHjyemas jiuTeparypa:

OCHOBHaf [3,4];

JOTIONMHUTeNbHAA [5, 7, 10,14,17,21].

Tema 22. IlokapHasi 0e30macHOCTb 00HEKTOB XpaHeHHMs U TepepadoTKu
ApeBeCHHBI

CamocrositennbHass paGora. OOecrieueHre TI0)KapHOM 0e30macHOCTU  Ha
o0BeKTax XpaHeHHUs1 U TepepaboTKu ApeBecrHbl. OCHOBHbBIE TEXHOJIOTUUECKHE CTafuu
3arOTOBKU JpeBecUHbl. Mepbl TI0’KapHOW TIPOMUIAKTUKA Ha CK/Iajax JieCHbIX
MaTepuasnoB. [IpvHLMIIUANIbHAs TeXHOJOrMueckas cxema JepeBooOpabaThiBarolliero
3aBosia. OCHOBHbBIE MEPOTIPUSITUS U TeXHUUeCKUe pelleHUs 110 00ecrieueHno 10KapHOM
0e30macHOCTH.

W3yuenuve TIPUHLIAITHAATBHON TeXHOIOTUUeCKOM CXeMBI
JnepeBooOpabaThiBaroIIero 3aBojia ¥ KOHCTPYKTUBHBIX OCOOEHHOCTeN ITPUMEHSIeMOTO
TeXHOJIOTUUeCKOro obopyjoBaHus. Pabora ¢ HOpMaTMBHOW /MTEpaTypol W
COCTaBJIeHHe BOIIPOCOB, TOZ/IeXAlIX TIPOBEpPKe Ha /iepeBooOpabaThiBatoiieM 3aBo/ie.

PekoMeHpyemMas iuTeparypa:

OCHOBHaf [3,4];

JIOTI0OMHUTe/NbHasA [16,17].

Tema 23. IloxkapHasa 0e30macHOCTh MPEJNPUATHA  TEKCTHU/IHHOMN
NPOMBILIIEHHOCTH

CamocrosTennbHaas padora. ObecrieueHne TOKapHOW 0e30MacHOCTH  Ha
TIpeTIPUSTUSX TeKCTUIBHON MTPOMBILLLIeHHOCTH. OCcO6eHHOCTH TI0’KapHOU OMacCHOCTH U
OCHOBHbI€e TTPOTHBOIMNOKapHbIe MEPONPHUATHS Ha JIbHOMIeHbK03aBoAax. [IpyuHIunManbHas
TeXHOJIOTUeCKasi Cxema XJIOTIKOTIPSIJM/IbHOTO TIpou3BocTBa. ObecrieueHue 1okKapHOM
6e30MacHOCTH Ha OCHOBHBIX TEXHOJIOTHUECKHX yUacCTKax.

V3yueHne NpPUHLMNUAIBHON TEXHOJOTMYECKOW CXeMbl MpsguIbHO-HUTOYHOU
¢abpyUku UM KOHCTPYKTHMBHBIX OCOOEHHOCTell TpPUMEHSIEMOro TeXHOJIOTHYeCcKoro
obopyaoBaHusi. Pabora ¢ HOpPMAaTHUBHOW /MTEPATypOM U COCTaBJIeHHE BOIIPOCOB,
To/j/ie)Kall[uX TTPOBepKe Ha MPsAUIbHOHUTOUHOMN (abpuke.

PexkomeHyemas iureparypa:

OCHOBHaf [3,4];

nornonHuTenbHas [11,17].

Tema 24. ITo)xapHas 0e30MaCHOCTHh 00BEKTOB SHEPreTHKH

Jlekuuss.  OOecrieueHre — MOKapHOM ~ 0e30MaCHOCTM  HA  TeIIOBBIX
3/IeKTpOCTaHLusAX. [lo)kapHasi ~ OMAacHOCTb W OCHOBHble  TIPOTHMBOIOXXapHbIe
MepOTIpUATHUS B TOTUIMBHOM XO3SIMCTBe 3/eKTpocTaHiuid. ObecrieueHre TO>XapHOH
0e30macHOCTY B KOTeBHBIX 1[eXaX U MaIlIMHHBIX 3a/1aX 3JIeKTPOCTAHLIUH.

CamocrosTenbHas pabora. [ToaroToBUTE/NBHBIN 3Tarn TIPOBEPKHU
TIPOTHUBOIIOXAPHOTO  COCTOSIHUSI OCHOBHBIX  TEeXHOJOTMYecKMx ydacTkoB TOLI.
V3ydyeHue TNPUHIMIMAILHON TEeXHOJOTHYECKOW CXeMbl 00beKTa M KOHCTPYKTUBHBIX



0COOEHHOCTeM TIPUMEHSIEMOTO  TexXHOoJIoTuueckoro obopyaoBaHusi. Pabora ¢
HOPMaTHUBHOM JIUTEpaTypOM U COCTaB/ieHWE BOIIPOCOB, IOZJIEXKAIUX IPOBEPKe
o6wekTe. CocTaB/ieHHe OTYeTa T10 TTPOBepKe TTPOTHUBOMOKapHOTo cocTosHus TOL1

ObecrieueHne TI0’KapHOU 6@30T1aCHOCTH, BOTIPOCKHI HaZi3opa U KOHTpoJisi Ha ASC.
OcobenHocty moykapHoi oracHoctd ADC. ObecrieueHre MoKapHOUW 0€30TaCHOCTH Ha
ADC

PekomeH/iyemMas uTeparypa:

OCHOBHaf [3,4];

JoroHnuTenbHas [17,19].

5. MeToguuecKue peKOMeHAAIMH 110 OpPraHu3aluy U3yYeHUs AUCIUILTHHBI

[Tpu peanu3aiiuv TIPOTPaMMbl AUCLIATIIMHBI HCIIOJ/IB3YIOTCSA JIEKIIMOHHBIE U
TIPAKTUUeCKUe 3aHSTUS.

OO1LMMU 11e/1IMU 3aHATUMN SBJISIOTCS:

0060011eHMe, cucTeMatu3aliys, yriybsieHre, 3aKperieHre TeopeTHUecKHUX
3HaHWM 110 KOHKPETHBIM TeMaM JHCIUTUTUHBI;

dbopMHpoBaHUe YMEHWM TMPHUMEHSITh TI0/lyueHHble 3HaHWS Ha TPAKTHKe,
peasn3alivs eJMHCTBA UHTE/IEKTya/IbHOM U TTPaKTHUeCKOU JiesiTe/IbHOCTH;

BbIpabOTKa TIpY pellleHWH T[IOCTaBJeHHbIX 3afad TpodecCHOHATBLHO
3HAUMMBIX KauecTB: CaMOCTOSITe/TbHOCTH, OTBETCTBEHHOCTH, TOYHOCTH, TBOPUYECKOU
WHUI[UATHUBBI.

LlenstMu IEKI[UN SIBIISIFOTCSI:

— [aThb CHCTeMaTU3HMPOBaHHbIe HAyYHbIe 3HAHUS 110 AUCLIUTIINHE, aKIIeHTHPOBaB
BHHMMaHUe Ha HarboJiee CJI0’KHBIX BOTIPOCAX;

— CTUMY/JHMpPOBaTh aKTUBHYIO TI03HABATE/IbHYIO [IeSTeTbHOCTh O0YJaroIIuxcs,
criocobcTBOBaTh hOPMHUPOBAHUIO UX TBOPUECKOT'O MBIIIIJIEHHS.

B Xofle TIpaKTMUeCKOTO 3aHATHsS 00ecrieuyrMBaeTCsl TIPOIeCC aKTHUBHOTO
B3aUMOZIeNCTBUST 00y4JarolMXcsl € TperojjaBaTesieM; NPUOOpPeTaroTCsl TMpaKTHUecKue
HaBBIKKU W yMeHUs. lle/slb TPaKTHUUECKOrO 3aHSATHs: YIJIyOUTb W 3aKpeIruTh 3HaHUS,
ToJlyueHHble Ha JIeKIWHA, (OPMHUPOBaHHE HABBIKOB HCIIOMb30BaHUS 3HAHUM  [IIs
pellleHus] TIPaKTUUYeCKWX 3a7lau; BBIMOJHEHWe TEeCTOBBIX 3a/laHui TI0 TPOBEpKe
TIOTyUeHHbIX 3HAHUM U YMEHHUN.

CamocrosiTennbHasi paboTa oOydJaroIMXCs HarpaBjeHa Ha yrayOneHue u
3aKperjieHre 3HaHWH, TI0JyUeHHBIX Ha JIEKIUAX W JPYTHUX 3aHSATHSAX, BBIPAOOTKY
HaBBIKOB CaMOCTOSITeJTbHOT'O aKTHWBHOTO TMpPHOOpeTeHUss HOBBIX, [OTIOTHUTETBHBIX
3HaHWH, IOATOTOBKY K MPEeACTOSIINM 3aHITHUSIM.

KypcoBoii MpoeKT MO [JUCLUIUIMHE $SIBJSIeTCS OJHUM U3 OCHOBHBIX BU/IOB
CAMOCTOSITE/ILHOW pabOThl 0OyUaroIMXCSs, BBITIOJHSIEMOW C 1Ie/bI0  3aKperuieHwus,
yriayonenudss ¥ 0000IeHUsT 3HaHWW M0 y4eOHOM AWCILIMIIIMHE, OBJafieHuss MeTOZaMH
HayUHBIX UCC/Ie0OBaHUN, (HOPMUPOBAHUS HABBIKOB pellleHus MpodecCcroHa/IbHBIX 3a/au
B XO/Ie HayYHOT'0 MCC/IeZIOBaHMs WM TIPOEKTHUPOBAHKS T10 OTpefie/ieHHOW TeMe. BMecTo
KypCOBOTO TIpO€KTa Ha 3alluTy, 1O pellleHr0 KadeApbl, MOXeT ObITb IpejAcTaB/ieHa
Hay4YHO-UCC/Ie/JoBaTeNlbcKasi pabora oOyuaroiierocsi, BBIMOJIHEHHass TI0 JAHHOM
JUCIUTIIHHE.

KoHCy/ibTaliui  TIPOBOASATCSA  Tlepefi 9K3aMeHOM C  1iefiblo  0000IIeHus
TIPOMZIEHHOTO MaTepuasa U pa3bsCHeHHs1 Harbosiee TPYJHBIX BOITPOCOB, BO3HUKAIOIIAX
y 00yYarOIIMXCs TIPYU U3YUeHUN JUCLUTITHHBL.



6. OueHouHble MaTepua/bl 0 AUCHUIIUHE
Tekyiuii KOHTPO/Ib YCIIeBaeéMOCTH O0ecrieurBaeT OIleHWBAHHWE XO0/la OCBOEHUS
JUACLUILIMHBL, TIPOBOAUTCS B COOTBETCTBUU C COJep’KaHUWeM [UCLMIUIMHBI 110 BUJaM
3aHATHN B (OpMe TeCTUPOBaHUSI.
[Tpome)kyTouHast aTTecTarusi oOecrieurBaeT OIeHWBAHHE TPOMEXYTOUHBIX W
OKOHUAaTe/IbHbIX pPe3y/lbTaTOB OOyueHUs] TI0 JUCIUIIIMHE, TIPOBOAUTCS B (opme
5K3aMeHa U KypCOBOI'0 MPOeKTa.

6.1. IIpumepHbIe OLleHOYHBIE MaTepHa/IbI:

6.1.1. Tekyiiero KOHTpoJIA

TunosBble 3aJaHus /11 TECTUPOBAHUA:

1. Kakoi1 Be/TMUMHOM XapaKTepu3yeTCsl UCTIapsieMOCTh >KUIKOCTH

a) UHTEHCHUBHOCTBIO UCTIapeHUsT

0) KNHEMaTHUYeCKOM BSI3KOCTBIO

B) AMHAMUYeCKOU BSI3KOCThIO

2. Kakoit u3 mapameTpoB U3MeHsIeTCs TIpU O0/BIIIOM JbIXaHUW pe3epByapa

a) aB/ieHue

6) Temmniepatypa

B) 00beM MapoBO3/yIIIHOTO MPOCTPAaHCTBA pe3epByapa

3. Korpa ob6pasyetcss roprouasi KOHIL[eHTpal[ysi TapoB OKOJIO [AbIXaTeabHOU
apMaTyphbl TIPH BbIXO/le MTapOBO3/AYIIHOM CMeCH B TIePUO/I, HalloJIHEHUS pe3epByapa

a) ecriv paboyast TeMriepatypa roproueii xxuakocty Hvke HTTIP

6) ecyii pabouast Temriepatypa roprodeit )Kuakocty Boiiie BTTIP

4. [Ons CHWKEHUs T10>KapOB3PbIBOOMACHOCTH arlapaToB IepUOANYECKOro
JleficTBUS 1iesiecoobpa3Ho 3aMeHsITh UX Ha

a) anmapaTbl HEMPEePbIBHOTO J€MCTBUS

0) armapaThl C OTKPBITOM TTOBEPXHOCTBIO UCITApeHUs

B) anmaparthl C JbIXaTe/JbHbIMU YCTPOMCTBAMU

5. Kakou 13 napameTpoB U3MeHs1eTCs [IPU MajiOM [IbIXaHWU pe3epByapa

a) YPOBeHb >KUJIKOCTH

6) o6beM MapoBO3/YIITHOTO TIPOCTPAHCTBA

B) TeMIiepaTypa

6. KoHUeHTpalusi TropHOUMX TIapOB B CUCTeMaxX MeCTHBIX OTCOCOB,
00C/Ty>KMBAIOIIUX aTliapaThl MepUoJUUYecKoro JeiCTBUs He JO/DKHA MpeBbIllaTh

a) 50 % ot HKIIP

0) 20 % ot HKIIP

B) HKIIP

7. llpy omnpejesieHUd MHTEHCUBHOCTU wucnapeHus JIBJK w3 amrmapaToB C
OTKPBITOW MOBEPXHOCTHbIO WCMAapeHus], [jaB/ieHWe HacChIIeHHbIX MapOB PacCUUTHIBAIOT
10 YPaBHEHUIO

a) AHTyaHa

0) duka

B) Payns

8. [lns WCK/IIOUeHHsT BO3MOXKHOCTM 00pa3oBaHHSI Troprouell cpeibl Haj
anrapaTaM¥ C OTKPBITOM MTOBEPXHOCTHIO UCITapeHUsi He0OXOAUMO COOITI0/IaTh YC/IOBHE

a) tyes>(HTIIP+10° C)

6) tpa6.<(thn. - ]-OOC)

B) tpa6< (thn. + 1OOC)

F) tpa6.>(thn. +100C)



6.1.2. I[IpomMe)XyTOUHO# aTTeCTaI[UU

IIpumMepHas TeMaTHKA KypPCOBBIX padoT

1. AHanu3 TOXApHOM  OMAaCHOCTA  TMpoliecca  y/aB/MBaHWs  [1apoB
JIeTKOBOCTUTaMeHsToIIelicst KuaKocTu (OeH3osa, GeH3rWHA) W3 MAapOBO3AYIIHON CMech
MeTO/IOM afcopO1nu 1 pa3paboTka Mep MPOTUBOIIOXKAPHOU 3all[UThI.

2. AHanmu3 TIO)KapHOW OMAaCHOCTM TMpoliecca yJ/aB/MBaHWs [1apoOB 3THU/IOBOTO
CUpTa W3 TIAPOBO3AYIIHOW CMeCH MeToZoM abcopbiuu u  pa3paboTka Mep
TIPOTHBOIIOXKAPHOU 3all[UThI

3. AHa/ii3 TI0’)KapHOW OIMaCHOCTU TIpoljecca OKpPaCK{ TPOMBIIIIEHHbIX W3/eMii
METO/IOM TIHeBMaTUUeCKOTO paclblleHdss U pa3paboTka Mep TIPOTUBOIOXKApHOM
3alI[UTHI

4. AHanu3 TMO0KapHOW OITaCHOCTU TIpoljecca CYIIKW TBeP/bIX AUCIePCHBIX
MaTepraioB MeTO/IOM pacIblIeHHUsI ¥ pa3paboTka Mep MPOTHUBOTIOKAaPHOM 3allUThI

5 AHanmM3 TMOXApHOW OMacHOCTH Tpoljecca TIO/NydeHUs — TIO/IMITH/IeHA
(mporuneHa) MeTOZIOM HU3KOTO JaBfeHUsT W pa3paboTka Mep TIPOTHMBOIIOXKApHOMN
3alI[UTHI

IIpuMepHbIN NepeuyeHb BONPOCOB, BBIHOCUMBbIX Ha 3K3aMeH

1. HopmatrBHbIe JOKyMeHThI, perjiaMeHTHPYIoLLIYe T0XKapHyo 6e301macHOCThb
MPOMU3BO/ICTBEHHOTO 00bekTa. OCHOBHbIe HarpaB/eHHsl MPOQUIAKTUKU I10’)KapoB U
MIPOTHBOIOKapPHOM 3allMThl TEXHOJIOTMM NPOU3BO/CTB.

2. Cucrema npefoTBpalljeHdss I0kapoB. (OCHOBHbBIE MepOIpUATUS U
TeXHUUeCKWe  pellleHusi, obecrieuuBaroljye  TpeJOTBpallleHHe  T0KapoB  Ha
MPOU3BO/ICTBEHHBIX 00BEKTAX.

3. CucreMa TIpOTHUBOINOXApHOW 3al(uTbl. (OCHOBHbIE MEpOMNpUSTUS W
TeXHUYeCKue peleHus, obecrieunBaroIIe TIPOTHUBOIOXKAPHYO 3alUTy
TIPOU3BO/ICTBEHHBIX 00BHEKTOB.

4. [MpyvunHbl U ycioBus 00pa3oBaHMsI TOpIOuUell cpefibl B armaparax C
KULKOCTAMU. OCHOBHBIE MEpOIpUATUA U TeXHUYeCKUe pellleHus, HallpaB/leHHble Ha
nipeiyripexx/ieHre 00pa3oBaHus TOproUeit cpe/ibl B anmaparax ¢ JIBXK u I'K.

5. [MpuunHbl U ycioBuss o0Opa3oBaHMsI TOpHOuUel cpefibl B armaparax C
roproynumu rasaMu. OCHOBHBIE MepPOIpUATUA U TeXHUYeCKre pelleHus, HalpaB/eHHble
Ha rpejynpexx/jeHre 00pa3oBaHus TOPIOYel Cpejibl.

6. [MpuuuHbl W yc/ioBusi oOpa3oBaHMsi TOpHOUel cpefbl B ammaparax C
NbUIAMY, [IOPOLIKaMU U BOJIOKHamMU. OCHOBHBIe MepOIpUATHSA U TeXHUYecKue
pellieHus], HarpaB/IeHHbIe Ha TpeynpeXkjeHre 00pa30BaHus TOpIOYel Cpejbl.

7. OcobeHHOCTH TIO)KapHOW OMAaCHOCTH armapaToB B MepUOJbl UX IycKa U
O0CTaHOBKU. OCHOBHbIe MEPONPUATHA U TeXHUUYECKHUe pelleHus, [I03BO/IA0IINe CHU3UTD
T10KapHYI0 OMaCHOCTH arrapaToB B ePUO/bI UX IyCKa U OCTAHOBKU.

8. [pyunHb U ycoBust 06pa3oBaHus TOPIOUEN Cpebl TIPU BbIXO/le BellecTB
Hapy>Xy W3 HODMajJbHO pabOoTalIMX TEeXHOJOrMUeCKWxX anmapaToB. OCHOBHBIE
MEepOoIpuATAs UM TeXHUYeCKHhe pelleHus, Halpas/IeHHble Ha IpeAylpeKeHue
oOpa3oBaHUsi ToOprouell cpeAbl TIPU BbIXOJE BeIeCTB HapyXKy H3 HOPMaJbHO
JeMCTBYIOLMX TEXHOJIOTMYEeCKUX anrnapaToB.

9. Knaccudukarysi npuyrH MOBPeX/eHUsI TEXHOIOTUYecKoro 000py/10BaHusl.
[TpuurHHO-CNeiCTBeHHAs CBSI3b (PAKTOPOB, MPHBOASILIMX K MOBPEX/IEHUIO ariapaToB U
TPyOONpPOBOIOB.

10. [ToBpexxaeHUss ~ TeXHOJIOTMUECKOTO  000pyJoBaHUS B pe3y/bTare
MeXaHWYeCKUX BO3JeHCTBUA. OCHOBHbIE MepOINpHUATAS W TeXHUUYeCKHe peLleHus,



WCK/IFOYalollie BO3MOXXHOCTb TIOBPEXKJEeHUsI TexXHOJOrMuyeckoro o000pyZoBaHUs B
pe3y/bTaTe MeXaHUUeCKHUX BO3/IeUCTBUM.

11. [ToBpexxaeHUss ~ TEXHOJIOTUUECKOTO  00OpyJoBaHWS B pe3y/bTare
TeMIlepaTypPHbIX BO3JeWCTBUHA. OCHOBHBbIE MEPONPUSTHUS U TEeXHUYECKHe peLleHUs,
WCK/TFOYaoIie BO3MOXXHOCTh TIOBPEXKAEeHUsT TeXHOJOruuyeckoro o000pyZoBaHUs B
pe3y/ibTaTe TeMrnepaTypHbIX BO3/IelCTBUM.

12. [ToBpexxaeHUss ~ TEXHOJIOTUUECKOTO  00OpyJoBaHWS B pe3y/bTare
XUMUUECKUX BO34eUCTBUHA. (OCHOBHBIE MEDOINPUATUSI M TeXHUYECKUe peLleHuUs,
WCK/TFOYAoIie BO3MOXXHOCTb TIOBPEXKAEHUs TeXHOJOru4yeckoro o000pyZoBaHUS B
pe3y/bTaTe XUMHUUeCKUX BO3/IeICTBUM.

13. MeToauka orpejie/ieHHsi pa3MepOB B3PbIBOOIACHBIX 30H B TOMEIEHUsAX U
Ha  OTKPBITBIX TEXHOJOTUUECKMX TUJIOLIQIKaX TMpPpU TOJHOM  [OBPEX/EeHUU
TeXHOJIOTUUeCKOTO 000py/I0BaHUS.

14. KaTteropupoBaHve mnomellleHUWHM TI0 B3PbIBOMOXKAapHOM U  TOXKapHOU
OMaCHOCTH.

15. KateropupoBaHue 37aHu1l 110 B3PbIBOMOKAPHOM Y TTOXKapHOU OMaCHOCTH.

16. KateropypoBaHve Hapy>XHbIX YCTAaHOBOK II0 B3PBIBONIOXKapHOU U
MO>KapHOU OTMAaCHOCTH.

17. OcCHOBHBIE  TIOKasaTe/M, XapaKTepu3yroljuhe T[I0XKapHyH OIlaCHOCThb
BellleCTB U MaTeprasioB

18. Camonpour3BOIbHOE BOSHUKHOBEHUE TOPEHHUS B YCJIOBUSIX IPOU3BO/CTRA.

19. @dakKTOphl, BAUSIOLIME HA yCJIOBUS CaMOBO3TOpDaHWsS BeLeCTB U

MaTrepuasioB. MeporpusiTUsi U TeXHUYECKHEe DeLleHUs IO MpeAyNnpeXAeHUI0 T0’KapoB
OT CaMOBO3rOpaHus

20. YcnoBus 3akuraHvs TOpPHOUMX CMecer U OTIoXKeHMM. Knaccugukanms
VICTOUYHUKOB 3@)KUT'aHUs. Mephbl 3al{UThl OT BOSHUKHOBEHUSI MHUL[MaTOPOB F'OPEHUSI.
21. Buapl orHeBbIX pabOT M OCHOBHbIE (AKTOPBI, XapaKTepU3yHoIlre WX

MOYKapHYI0 OMACHOCTh. MecTa MpoBe/jeHNs OTHEeBBIX pabOT M OCHOBHBIE TPeOOBAHUS K
HUM. TTOpsIIOK TTOTOTOBKHM TEXHOJIOIMUECKOro 000py0BaHUs K MMPOBEEHHIO OTHEBBIX
paboT.

22.  TIpuuWHBI W YC/IOBHS, CIIOCOOCTBYIOIIME OBICTPOMY PpacHpOCTPaHEHHUIO
M0)KapOB Ha MPOMBIIIEHHBIX 00beKTax. OCHOBHbIE HAIlpaB/ieHHsI MPOTUBOIOKAPHOM
3aIMThl TEXHOJIOTHUYECKOI0 000PY/0BAHUS U ITPOM3BO/ICTBEHHbBIX TOMEII[eHHH.

23. TumoBble CXeMbl CHCTEM AaBAPUMHOTO CJMBA, HCMOMb3YeMbIX Ha
MPOMBIIIJIEHHBIX 00BbeKTaxXx. MeToz pacueTa pa3Mepa C/MBHBIX OTBEPCTHUH B
YCTPOKNCTBAX, OrPaHUUUBAIOIIUX PO3/IMB TOPHOUNX KUAKOCTEH.

24, 3aujydra anmnapaTtoB OT pa3pylleHus T[Ipyd B3pbiBe. ABTOMaTHUYeCKUe
CUCTeMbl TIOJjaBJieHUsI B3DbIBOB. DB3pbIBHBIE TIpeOXpaHUTe/IbHbIEe KJarnaHbl U
MeMOpaHbI.

25. YcioBusi Ajig OBICTPOTO PA3BUTHS TI0KapOB IO KOMMyHUKaiysaM. Cyxue
OTHerperpajguTeny, THJpaBIdYeCcKMe ¢  MeXaHWYeCKhe  OrHe3ajilepKuBarolye
yCTPOWCTBa.

26. Knaccugukaiysi TexXHOJIOTMYeCKUX TpOLIeCCOB IO YPOBHIO T0’KapHOU
OIaCHOCTH.

27. MeToavka aHanu3a rMoXkapHOW OMacHOCTH TEXHOJIOTMYECKUX TPOLIeCCOB.

28. Buzbl TenioHOCHTeIeN U XJ1aiaT€HTOB, WX MOKapHasi OMacHOCTb.

29. Knaccudukaiisi W KOHCTPYKTMBHBIE OCOOEHHOCTH  TeII000MeHHBIX

dIll1apaToB. HO)KapHElH OIMIaCHOCTb M OCHOBHbIE TIPOTHUBOIIOXdPHBIE MEDOIPUATHUA TIPU
HX ITPOEKTHUPOBAHKWHK M SKCILTyaTdlHH.



30. Oco0eHHOCTH TI0KapHOM OIaCHOCTH U OCHOBHBIE TIPOTHBOIIO)KapHBIE
MepOIIPUSITHS NIPU HarpeBe BelLeCTB [JIaAMeHEeM U TOITIOYHBIMU ra3aMu.

31. YCTpOUCTBO, TPUHIUI [JeWCTBUS W TIOXKAapHasi OIMACHOCTb TPyOuUaThIX
rieyerd. OCHOBHBIE TIPOTUBOIIOXKapPHbIE MEPONPUSTUSA U TeXHUYECKUE DelleHUsl MPU UX
TPOEKTUPOBAHUM U IKCITyaTaLlvH.

32. ObecrieueHue MoXKapHOU 6€30MaCHOCTH TMPY HarpeBe BeleCTB «OCTPhIM» U
«TTyXUM» T1apOM.
33. YcraHoBKu AJ151 HarpeBa Bell|eCTB BBICOKOTEMIIePaTypPHbIMU

OpraHUYeCKUMU TeryiIoHOCUTesIsiMUA. OCOOeHHOCTU TI0’KapHOW OTMacHOCTH U OCHOBHbBIE
HaripaB/ieHUs1 TPO(UIAKTUKY TT0>KapOB.

34. CriocoObl  TPAaHCIIOPTUPOBKHM  JIETKOBOCIIJIAMEHSIOIIUXCI W TOPHOUMX
kuakocreii. OCHOBHbIE MephI TT0>KapHOU Oe30MacHOCTH.

35. Ob6opyzoBaHue, WCIOAb3yeMoe Jisi TPAHCIIOPTUPOBKH TOPHOUMX Ta30B.
OO6ecnieueHue 1oKapHO 6€301TaCHOCTH B KOMITPECCOPHBIX CTaHI[USIX.

36. CpeacTBa TpPaHCIIOPTUPOBKM TBEP/bIX TOPHOUMX MaTepuajoB U TMbLIeH.
[ToxapHasi 6e30MacHOCTb TPAHCTIOPTEPOB U CUCTeM MTHeBMOTPaHCIIOPTa.

37. OcHOBHble BHJbI TIPOIIECCOB MeXaHWUeCKoW 00pabOTKu BelljecTB U

MaTepuanoB. OOIrjass XapaKTepUCTHKA TII0XKapHOW OIMacHOCTA W MEePOTIPUSTHIMA
TIPOTUBOIIOXKapPHOM 3all[UTHI.

38. KOHCTpYKTHBHBIE 0COOEHHOCTH PeKTU(PHMKAI[MOHHBIX KOJIOHH. CyIHOCTb
nporiecca peKTU(UKALUU U OCOOEHHOCTU €ro TMOoXKapHOoW oracHOCTH. OCHOBHBIE
MEpOTIPUSTUS. U TeXHUUeCKUe pellleHus, obecrieunBarolfe MoXkapHyr 0e30MacHOCTh
pPeKTU(HUKALMOHHBIX YCTAaHOBOK.

39. [MpuHLMNUanbHasi TexXHOJorMyeckass cxeMa 3J/IeKTpoobecconuBaroleid
ycraHoBKY (3JIOY). IToxxapHasi 0riacHOCTb U MephbI T0KapHO# 6e3011acHOCTH.
40. [lpyHUMNUanbHasE TeXHOJOrMyeckasi cxeMa aTMoC(epHO-BaKyyMHOMU

TpyOuaTtku (ABT). ®akTopbl, XapakTepu3yollie T0XKapHyH ornacHoCTb. OCHOBHbIe
TpeboBaHUs IMOKapHOI 6€30TMaCHOCTH.

41. [IpyHLMNMaNIbHAsA TeXHOJIOrMYecKass CXeMa YCTaHOBKM TepMUYeCcKOro
KpekuHra. Ocob6eHHOCTH T0XKapHOM OTMAaCHOCTH TMPH KCIUTyaTalluy Teueid TsSHKenoro u
JIerKoro KpekrHra. OCHOBHbIe HarpaBJ/ieHusl TPOPUIAKTHUKY M0>XKapOB.

42. KoHCTpyKTHBHBIE 0COOEHHOCTH YCTAaHOBOK KAaTaJUTHUECKOTO KPEeKHHTa.
Oco0eHHOCTH TOXKapHOM OMAacHOCTH peakTOpOB U pereHepatopoB. (OCHOBHbIe
MepOTIPUSITUS U TeXHUUeCKHe pellieHusi, 00ecreurBaroliye rmokapHyro 6e30macHOCTb.

43. [puHIMnUanbHasi TeXHOJOTUuYeckasi cxeMa aJCcopOLMOHHOW YCTaHOBKHU.
KoHCTpyKTHBHOE yCTpOMCTBO U paboTa ajcopbepoB. IToxkapHasi 0racHOCTb TTPOL[eCCOB
aZicopOL[M1 U OCHOBHbIE HarpaB/ieHUs MPOPUIAKTUKY I10XKapOB.

44. [MpuHLMNUanbHasi TeXHOJOruueckass cxemMa abCOpPOLMOHHOM YCTaHOBKM.
KoHcTpyKTHBHOe ycTpoiicTBO U pabora abcopbepos. [ToxkapHasi OITaCHOCTb TIPOLIECCOB
abcopO1y 1 OCHOBHBIE HarpaB/ieHUs MPOPUIAKTUKY IT0XKapPOB.

45. Knaccudwukaiyss crmocob0B OKpacKd ITPOMBIIIUIEHHBIX w3zenuid. O61ias
XapaKTepPUCTHUKA MO>KapPHOM OMaCHOCTH TMPOLIeCCOB OKpacKu. OCHOBHbIE MEPOTIPUATHS U
TeXHUUeCKHe pellleHus TI0 00ecrieueHHI0 Mo>KapHOU 6e30MacHOCTH.

46. Oco6eHHOCTH TI0’KapHOM OTMAaCHOCTH TIpoLiecca OKPACcKU U3ZeNii MeTOI0M
pacribuieHus (MHEeBMAaTUUeCKOr 0, THIPaB/IAUeCKOrO U 37eKTpopachblieHus). OCHOBHbBIE
HaripaB/ieHUs1 TPO(UIAKTUKY TT0>KapOB.

47. OcobeHHOCTH TM0XKapHOW OTMAaCHOCTH MPOLiecca OKPaCKu U3Zie/iiii MeTo10M
oKyHaHusi. OCHOBHbIe HarlpaB/ieHuUs TPOPUIAKTHUKHU [10KapOB.

48. Oco0eHHOCTH TIO’KapHOW OMAacHOCTH TIpoljecca OKpacKW — W3Zenni



TIOPOIIKOBBIMH TOJTMMEPHBIMUA MaTepuanamMu. OCHOBHBIe HarlpaB/ieHHs MPOMUIaKTHKH
TI0>KapoB.

49.  ®dusnyeckas CYLIHOCTb Ipoujecca cymku. Kraccudukanms crocobos
CYLIKM TIDOMBIIIEHHbIX u3genuil. OOIjass XapakTepuUCTHKA T0XKApHOW OMacHOCTU
npotieccoB cymKu. OCHOBHbIE MEPOTIPUSITHS U TEXHUYeCKre pelleHus TI0 00ecrieueHHo
To’KapHol 6e30IacHOCTH.

50. KOHCTpYKTHBHBIE OCOOEHHOCTH ¥ TIPUHIMIT PabOThl KOHBEKTHUBHBIX
cymsiok. [ToykapHasi oracHOCTh U Mepbl 0€30MacHOCTH.

S51. Oco6eHHOCTH TIO)KapHOW OIMAacCHOCTU TepPMOPaAMALIMOHHBIX CYIIWIOK U
OCHOBHbIe Mepbl TI0yKapHOI 6e301acHOCTH.

52. JK30TepMUUeCcKre XUMHUUeCKUe TIpoLecchl. IToxkapHas OrmacHOCTb U Mephbl
0e30MacHOCTY TIPY UX OCYIL[eCTB/IEHUM.

53. OH0TepMUYeCcKre XMMruueckue rpoteccol. I1oxkapHas onacHOCTb U Mepbl
6e30MacHOCTH TIPU UX OCYI[eCTBIEHUU.

54. Criocobbl OypeHMs M 3KCIulyaTal[ud HedTsSHbIX CKBakKMH. OcoO6eHHOCTH

MOXKApPHOM  OIMACHOCTM W OCHOBHble  TIPOTHMBOIOXXApHble  MEpPOTpUSITUS  Ha
HedTernpombic/ax.

55. Knaccudukaiuss cknagoB HebTtd U HedTenpoAyKToB. (OCHOBHBIE
TeXHOJoThUeckre ydacTkKd. OOmme TpebOoBaHUSI TIOXKapHOW 0e30macHOCTH K
MPOEKTHPOBAHUIO CKJIaJ|OB.

56.  JKenesHO/OpOXKHbIE C/IMBO-HA/IMBHBIE 3CTakazbl. [lo)kapHas OmacHOCTb U
OCHOBHbBIE HallpaBJieHus TIPOGUIAKTHUKH TI0’KapOoB.

57. HacocHple cTaHOMM 110 TiepeKauke HedTernpoaykToB. Ocob6eHHOCTH
TI0’KapHOM OIMTaCHOCTH M OCHOBHBIE TIPOTHUBOIIOXKapHbIe MEPOIIPHUSITHSI.

58.  Tumbl pe3epByapoB /sl XpaHeHUss HeTU U He(dTeNpOAYKTOB, UX
No>KapHasi ornacHocTb. OCHOBHbIE TIPOTHUBOIIOXKApHbIe MEPOMPUSTUS U TeXHUUeCcKue
pellieHus B pe3epByapHbIX TapKax.

59. [To>kapHast OMacHOCTb U Mepbl 0€30T1aCHOCTH TIPH XPaHEHUM CKMPKEHHBIX
yIJIEBOJOPOJHBIX Ta30B B pe3epByapax.

60. [To)kapHasi OMacHOCTb W Mepbl 0e30MacHOCTH TIPU XPaHEHUM TOPIUNX
ra3oB B MOKPBIX rasroJibzepax.

61. [To>kapHasi OMacHOCTb W Mephbl 0e30TMaCHOCTH TP XPaHEHWHM TOPIOUNX
ra3oB B 0OaslyloHax.

62. [IpyHIMNIUanbHasgs  TeXHOJIOrMyeckasgs cxema  sjieBaropa. PakTopsbl

MOXKapHOU OINAaCHOCTA Y OCHOBHbIE TMPOTHMBOIIOKAapHbIE MEPOIPHUATUS B MpoLieccax
TIPUEMKU, XPaHEeHUs ¥ TIePBUYHOM OUMCTKU 3€pHa.

63. [IpuHUMIIHaIbHAS TeXHOJIOTUYeCcKass CxemMa MYKOMOJIBHOT'O TIPOM3BO/CTBaA.
Oco0eHHOCTH TIO’KapHOM OMACHOCTH TEXHOJIOTUH TIOJNyUeHHUSI MYKH W OCHOBHbBIE
TIPOTUBOIOKaPHbIE MEePOIIPUSITHS.

64. OcHoBHble TpeOOBaHMS TIO)KapHOW 0e30MacHOCTH TIpU  CKJIaJUPOBaHUU
jlecoMaTepyasioB Ha TpeJIpUsITUAX JIeCONPOMBIIUIEHHOIO KoMIulekca. HopmaTtuBHbIe
JIOKYMEHTHI.

65. [MpuHIMIIAANBbHAS TEXHOJOTMUeCKass CXeMa JiepeBooOpabaThiBaroIero
3aBofla. OcoOeHHOCTM TI0’KapHOM OMAaCHOCTH U OCHOBHbIE TIPOTHBOIIO)KApHbIE
MEpOTIPUSITHS B LleXaX MeXaHUUeCKou 00paboTKM [peBeCUHBI.

66. [To)kapHasi OMacHOCTb CbIpbSi W BCIIOMOraTe/IbHbIX MaTepuajioB Ha
TIpeNIPUSITUSX TEeKCTUTLHOMN TIPOMBIIILIEHHOCTH.
67. [TpuHIMIIHaTbHAs TeXHOJOTHYecKas: cxema repepaboTku JjibHa. [lo)kapHast

OINIaCHOCTb ¥ OCHOBHBI€ IMTPOTHUBOIIO>KdPHbIE MEPOITPUATHAA.



68. [IpuHUMTIUMaIBEHAA TeXHOJIOrh4YecKast cxema XJIOTIKOTIPSAAUIBHOT O
npousBo/icTBa. [lo)kapHasi OIACHOCTb TIPUMeHsieMOro 00Opy/ZoBaHUSI M OCHOBHbIE
HaripaBJ/ieHUs TTIPOGUIAKTUKHN TT0KapOoB.

69. [IpyHUMIIMaIbHAsS TEXHOJIOTMYeCKass CXema TKAalKOr0 U  OTAe/IOUYHOrO
npou3BoACTB. OcoOeHHOCTH TI0XKApHOW OMAaCHOCTU W OCHOBHBLIE ITPOTHBOIIOXKAPHbIE
MepOTIPUSITHS.

70. [IpyHLMNIUaNIbHasg TeXHOJIOTUUYeCcKass Cxema TII0/y4YeHus SHepruM Ha
TETUIOBBIX 3/IEKTPOCTaHIUsAX. OCOOEHHOCTH M0’KapHOU OTIACHOCTH B MAIlTMHHBIX 3a/ax.

71. Bupl IPUPOIHBIX TOTIUB, MCTob3yeMbix Ha TOL] u TOC. OcobeHHoCTH
T0>KapHOM OIMaCHOCTH TPOLIECCOB MOATOTOBKY TOTUIUB K CXKUTaHUIO.

72. Ob6ecrnieueHue MOKapHOM 6€30MaCHOCTH B IleXaX MeXaHHueCcKou 06paboTku
MeTasljIoB.

73. [To)kapHasi OMacHOCTb W OCHOBHbIE TIPOTHMBOIIOXKApHbIe MEepOIpUATUS B

YYT'YHOJTUTEMHBIX ¥ TEDMUUECKUX LieXaX.

IIpuMepHbIN NepeueHb 33/1a4 HA IK3aMeH:

1. OrnpefieUTh KaTeropyur0 MOMEIeHUsI TI0 B3PBIBOMOXXAPHOW Y MO>KapHOU
OMaCHOCTH.

2. OrnpefieMTh KaTeropyro 3[aHUSl MO0 B3PLIBOMOXKAPDHOM W TMOXKapHOU
OMaCHOCTH.

3. Ornpegenuts KaTeroputo ckaaga ['CM.

4. Oripefie/iuTh JOMYCTUMOCTh pa3smelleHus1 ckiazos ['CM Ha Tepputopumn
TIPOMITPEeATIPUSTHM.

S. PaccuuTtaTh He0OXOUMYIO BBICOTY 00Ba/ioBaHUs /1Jisl TPYMIbl pe3epByapoB
c JIBXK nnmm K.

6. OripefieIUTh  COOTBETCTBHE TEeXHUYECKOTO pelleHus [0 CUCTeMe
aBapuiiHOTO cyiBa TpeboBanusm CIT 155.13130.2014.

7. OrnpefieMT KaTeropuit0 Hapy’>KHOM TeXHOJIOTMYeCKOW YCTaHOBKU I10

T0>KapHOM OMaCHOCTH.

6.2. IIlkana oneHUBaHHUSA Ppe3y/JbTAaTOB MNPOMEXYTOUHOM aTTeCcTaluu |
KpUTepUM BbICTaB/IEHUS OLIEHOK
CucreMa OLleHMBaHUS BKJIOUAET:

dopma ITokasarenu Kpurtepuu BbiCTaB/eHUe OLeHOK IIxana
KOHTPOJIAA OLleHMBaHUA OL|eHUBaHUS
Kypcosoit cojiepxaHue, paboTa BbINO/IHEHA CAaMOCTOSITE/IBHO, MMeeT OTJINYHO
[POEeKT oopmieHue, HAyYHO-TIDAKTUYECKUH ~ XapakTep,  COJEp’KUT
TI0/IHOTA U 3alllUTa | 3/IeMeHTbl HOBU3HBL; O(OpM/IEHHWe OTBeyaeT
paboThI YCTaHOB/IeHHbIM  TpeOOBaHMSM;  I0Ka3aHO
3HaHWEe  TEeOpPeTMUeCcKoro  Marepudasa 110
paccMaTpyBaeMom TEMe, ymMmeHue

AHA/IM3UPOBATh, APIyMEHTUPOBATh CBOK) TOUKY
3peHust, Jenatb 0000IleHHe U  BBIBOJPBIL;
MaTepuaj  M3/laraeTcs TPaMOTHO, JIOTUUHO,
TIOC/Te/IOBATeTbHO; BO BPEMs 3allIUThI M0Ka3aHO
YMEHHe  KparKo, JIOCTYIIHO  IIPeCTaBUTh
pe3y/IbTaThl UCCIIEJOBAHNS, ajIeKBATHO OTBETUTh
Ha TOCTaB/IeHHbIE BOMPOCHL

paboTa BBbINOJIHEHA CaMOCTOSITE/TIHHO, HMeeT XOpOLIO
HayYHO-TIDAKTUYECKMI ~ XapakTep, COJEp KUT
5/1eMeHTbl HOBU3HBl, HMEIOTCSl HeJloueTbl B




odopM/IeHUM KYpCOBOM paboThl; TOKa3aHO
3HaHWEe  TeOpeTMYecKoro  Marepydaga 1o
paccmaTprBaeMoli Teme, yMeHue

aHa/IM3MPOBaTh, apryMEHTHUPOBATb CBOK) TOUKY
3peHust, Jenatb 0000IlleHMe U  BBIBOJBI;
Marepuasl He BCerJa W3/araercsi JIOTMYHO,
TI0C/Ie/IOBaTebHO; BO BpeMs 3alllMThl TOKa3aHO
yMeHWe  KpaTKo, JIOCTYITHO  Tpe/iCTaBUTh
pe3y/bTaThl UCC/IeI0BaHMs, OFHAKO 3aTpyJHEHBI
OTBEThbI Ha M10CTaB/IeHHbIE BOITPOCHL.

paboTa  BBINNOJIHEHA  CaMOCTOSITESILHO,  He
COZIEP)KUT  271IeMeHTbl ~ HOBM3HB,  HMMEOTCS
He/joueThbl B 0()OPM/IEHHH KypCOBOi1 paboThl; He
B TOJHOM Mepe B/afieHNe TeopeTHYeCcKUM
MaTepyasioM TI0 PaCCMaTPUBAEMOl TeMe, aHAJTH3
Y apryMeHTHPOBaHHe TOUKHY 3peHusi, 000011ieH e
Y BBIBO/IbI BBI3bIBAIOT 3aTPyJHEHUs; MaTepHal
He BCerja W3/1araeTcst JIOTHYHO,
TI0C/Te/IOBaTe/TbHO; BO BPEMsI 3alllUThI UMEHOTCS
3aTpy[HeHUss B TIPEICTaB/IieHUd pe3y/IbTaToB
WCC/IEZIOBAHMST M OTBETaX Ha IIOCTaBJIeHHbIE
BOITPOCKIL.

YAOBJIETBOPUTE/Ib
HO

paboTa BbINOJHEHA HE CAMOCTOSITENIbHO, He
VMeeT HayJyHO-TIDAKTUUECKM XapakTep, He
COJIEPKUT 371eMeHTbl HOBU3HBI; 0(hopMyIeH e He
COOTBETCTBYeT YCTaHOBJIEHHBIM TpeOOBaHUSIM;
OTCYTCTBYeT  TIOHUMaHWe U  BJ/afieHue
MaTepHasioM TI0 pacCMaTpPUBaeMOl TeME.

HeY/I0B/IeTBOPUTE
JIBHO

9K3dMeH

MpaBHU/IBHOCTDb U
I1OJIHOTA OTBeTa

JaH HpaBI/ITIbHBII‘/JI, TTOJIHBIN OTBET Ha
ITOCTaBJ/IEHHLIH BOIIpOC, ITOKAd3dHa
COBOKYITHOCTb  OCO3HAHHBIX 3HaHWII TIO
AUCHUITJINHE, A0Ka3aTe/IbHO PACKPBIThI
OCHOBHbIE TIIOJIOJKEHUA BOIIPOCOB; MOIYyT
OBITE AOIylieHbl HeAOYeThl, WCIIPpaB/IEHHLIE
CAMOCTOATEJ/IbHO B TIpO1jecce OTBEeTd.

OT/IMYHO

JlaH TIpaBWIbHbIM, HEJOCTaTOYHO TIOJIHBIM
OTBET Ha MOCTaBJ/IEHHbI BOIPOC, TOKAa3aHO
yMeHHe  BbIIeJIUTh  CYLleCTBeHHble U
HeCyIlleCTBEeHHble  TpPU3HAKW, MPUUUHHO-
C/ie[ICTBeHHbIe CBSI31; MOTYT ObITH
JOMYLLeHbl HeJOYeThbl, HWCIpPaB/Je€HHbIE C
TIOMOIIbIO TIPero/iaBaTeisi.

XOPOLIIO

JlaH HeJJOCTaTOYHO TMPAaBWU/IbHBIA U TOJIHBIM
OTBET, JIOTMKA M TOC/eJ0BaTebHOCTb
W3J/I0’KeHUSI MMEIOT HapyllleHus; B OTBeTe
OTCYTCTBYIOT BbIBOJIBI.

YAOBJ/IETBOPUTEJIb
HO

OTBET TMpe/ICTaB/IsseT CO00M pa3po3HEHHbIE
3HaHUS C CYIIeCTBeHHBIMHM OLIMOKAMU TIO
BOTPOCY; TPHUCYTCTBYIOT (hparMeHTapHOCTb,
HEJIOTUYHOCTDb M37I0KEeHHSI; IOTIO/THUTE/TbHbIE
¥ YTOUHSIOL[WEe BOMPOCHI He TIPUBOJSAT K
KOpPPEeKIMU 0TBeTa Ha BOTPOC.

Hey/l0B/IeTBOpUTE
JIbHO




7. PecypcHoe obecrieyeHHe JUCIMILUTAHBI

7.1. JIuueH3uoHHOe ¥ CBO0OOJHO PpacIpOCTPaHsieMoe TMPOrpamMMHOe
obecrnieueHue

[lepeueHb /ULIEH3MOHHOTO U CBOOOJHO PACIPOCTPaHsEMOr0 TPOrPaMMHOTO
obecrieueHus1, B TOM YKCJIe OTeUeCTBEHHOTO MPOU3BO/ICTBA:

1. Astra Linux Common Edition penu3 Open - orepaljioHHasi cucTeMa 0011ero
Ha3HaueHus. JIuteH3us Ne217800111-ore-2.12-client-6196

2. Astra Linux Special Edition - omeparjuoHHasi cuctema 00Ijero Ha3HaueHUsl.
JInnen3ust Ne217800111-alse-1.7-client-medium-x86_64-0-14545

3. Astra Linux Special Edition - orepaijioHHasi cucTemMa OOIIlero Ha3HaueHUsI.
JIntiensust Ne217800111-alse-1.7-client-medium-x86_64-0-14544

7.2. TIpodeccuoHanbHbie 0a3bl AAHHBIX M WH(OPMALMOHHBIE CIIPABOYHBbIE
CHCTEeMBI

1. [Toptan OTKpbITBIX AaHHBIX Poccuiickoii ®Pepepanmm https://data.gov.ru/
(cBoGOHBIM JOCTY);

2. denepanbHblii TIOpTan «Poccuiickoe o6pa3oBaHue» http:/www.edu.ru
(cBOGOHBIM JOCTYT);

3. CucreMa opULIMaILHOTO OMy0OIMKOBAHMS PABOBLIX aKTOB B 3/IEKTPOHHOM
BU/le http://publication.pravo.gov.ru (cBOOOHBIN JOCTYII);

4. ONeKTpOHHast bubsmoreka YHUBEPCUTETA http://elib.igps.ru

(aBTOpPU30BaHHBIN 1OCTYTI);

5. OneKTpoHHO-0MbIMoTeuHast cucTema «IBC IPR BOOKS»
http://www.iprbookshop.ru (aBTOpr30BaHHBIM OCTYII).

6. OnekTpoHHO-OMbOMMOTeyHass cuctema  "JlaHp"  https://e.lanbook.com
(aBTOpPH30BaHHBIN JOCTYII).

7.3. Jlutepatypa

OcHoBHas

1. Tlenex M.T., bywnes I'.B., CumoHoBa M.A., KagounukoBa E.H. IToxapHas
6e30MacHOCTb TUIIOBBIX TEXHOJIOTUUECKUX TPOL[ecCoB. YueOHOe mocobue / o obieit
penakimeid O.M. JlatbimeBa — CI16: Cankr-IletepOyprckuii yauBepcuret ['TIC MUC
Poccun, 2014. — 241c. (rpud YMO). Pesicum docmyna:
http://elib.igps.ru/?19&type=document&did=ALSFR-96b9072d-6cda-4a1d-8510-
d52fb3aalfe8

2. Tlenex M.T., bymnes I'.B., CumonoBa M.A., KagounvkoBa E.H. IloxxapHas
6e30MacHOCTb THUIOBBIX TEXHOJOTMUeCKUX TPOIeccoB (dacTh 2). YueOGHoe mocobue /
1o/ pefakiyier HauaibHUKa CaHKT-ITeTepbyprckoro yaueepcurera I'TIC MUC Poccun
UwxkukoBa J.H. //CI16, Caukt-Iletepbyprckuii yauepcuteT I'TIC MUC Poccumy, 2015.
8,75 T.JI. (rpud YMO). Pedxcum docmyna:
http://elib.igps.ru/?8&type=card&cid=ALSFR-447d2252-15b4-454c-a2ae-

d51fe217f6cb

3. Ilenex M.T., baiuapuueB A.B., iBaHoB A.B., byiines I'.B., CumonoBa M. A,
KamounukoBa E.H., CaBenweB [I.B., I'pemun FO.B. ITo)kapHasi 6€301aCHOCTh THUTIOBBIX
TeXHOJIOTUUECKHUX TipoijeccoB (uactb 3). YuebGHoe mocobue / Tiof peAakijue
HauanbHUKa CaHkT-ITeTepOyprckoro yuuBepcuteta I'ITIC MUC Poccum UmkukoBa
9.H. //CI16, Caukr-IletepOyprckuii yuusepcutet ['TIC MUC Poccuu, 2015. 8,75 ..
(rpudp YMO). Pexcum o0ocmyna: http://elib.igps.ru/?10&type=card&cid=ALSFR-
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http://publication.pravo.gov.ru
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http://www.iprbookshop.ru
https://e.lanbook.com
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http://elib.igps.ru/?19&type=document&did=ALSFR-96b9072d-6cda-4a1d-8510-d52fb3aa1fe8
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http://elib.igps.ru/?10&type=card&cid=ALSFR-54c941df-5e2a-43bd-827c-7e99101efc01

54c941df-5e2a-43bd-827c-7€99101efc01

4. Bymnes I'.B., Camwuryumn TI'.X., KazgounukoBa E.H. Ob6ecrnieueHue
nokapHOUW 0e30TMacHOCTU TeXHOJOTMUeCKUX TPOLIeCCOB M TIPOM3BOACTB / YueOHOe
nocobue. - CI16.: Cankr-Ilerepbyprckuii yauBepcuret ['TIC MUC Poccuu, 2019. - 638
c. Pexcum docmyna: http://elib.igps.ru/?14&type=document&did=ALSFR-0c03b479-
c428-4fa5-9b12-420d7d770c90

JlonmoiHuTe/IbHasA

1. baparoB A.H., Koponvruenko A.f., KpaBuyk I'H. u pgp. Iloxapo-
B3PBIBOOIIACHOCTh BeIeCTB U MaTepyuasioB M CpefcTBa ux TyuweHus: Cropas. u3f.: B 2
KHurax; kH. 1. — M, Xwumusg, 1990. - 496 c. Pexcum OJocmyna:
http://elib.igps.ru/?41&type=document&did=ALSFR-ef7206f6-755c-4{61-a2aa-
dd0d7f578e8c¢

2. baparoB A.H., Kopombuenko A.{., KpaBuyk ['"H. u gp. Iloxapo-
B3PBIBOOIACHOCTh BeIeCTB U MaTepyuasioB M CpejcTBa ux TyweHus: Cropas. u3g.: B 2
KHUrax; kH. 2. — M, Xwumusg, 1990. - 384 c. Pexcum Odocmyna:
http://elib.igps.ru/?44&type=document&did=ALSFR-0c1038a5-93a3-47d8-99f1-
05bfe178edb5

3. bymmnes I'.B., I'pemun FO.B. VBaHoB A.B. Metoguueckue peKOMeHZaLUU
[J/1s1 TIOATOTOBKMU K MPOBEJEHUI0 TPOBEPKU MPOTHUBOIIOKAPHOTO COCTOSIHUS OCHOBHBIX
TEXHOJIOTUUECKHUX yuaCTKOB MYKOMoOJibHOro mpeanpustus. - CII6.: CaHkr-
[Metepbyprckuit yauBepcuter I'TIC MUC Poccuwn, 2016. - 72 c. Pexcum docmyna:
http://elib.igps.ru/?17&type=document&did=ALSFR-bf8ae2b4-18c3-4eal-9254-
e672cd7325fe

4. bymue [I'.B., CumonoBa M.A., KagounukoBa E.H., Ilenex M.T.
ObecrieueHue To>KapHOM 0€30MaCHOCTH MPOLIECCOB HarpeBa U OXJaXKAeHusi / YuebHoe
nocobue. — CII6.: Cankr-IlerepOyprckuii yHuBepcuretr I'TTIC MUC Poccun, 2018. —
121 c. Pedxcum docmyna: https://elib.igps.ru/?125&type=card&cid=ALSFR-c1f5889a-
4acc-455¢-b115-4597b1db0e09&remote=false _

5. ByuneB I'.B., CumonoBa M.A. Tlo)kapHast 6€30MacHOCTb TeXHOJOTMUeCKUX
TIPOLIECCOB: MeTO/IMYeCcKHe YKa3aHUsl 10 BBIMOJIHEHUIO KOHTPO/IbHOM paboTsl. — CII6.:
Cankt-IletepOyprckuit ynuepcuter I'TIC MUC Poccuun, 2017. — 60 c. Pedcum
docmyna:  http://elib.igps.ru/?7&type=document&did=ALSFR-d823cc5c-e118-49ea-
8c59-7a58a2ac4a85

6. bymmne [I'.B., CumonoBa M.A., KamounukoBa E.H. IloxapHas
npodhrIaKTHKA TI0KapoB TIpY TIPOBeZIeHNH OTHEBBIX paboT: yueOHoe mocobue. — CII6.:
Caukrt-IletepOyprckuit yauBepcuter ['TIC MUYC Poccun, 2017. — 60 c. Pedcum
docmyna: http://elib.igps.ru/?16&type=document&did=AL.SFR-8d728a56-b18c-43ae-
8174-e/ca8ead2157

7. BonkoB O.M. INoxapHasi 6e30macHOCTb pe3epByapoB C HeTenpoJyKTaMu. -
M.: Heppa, 1984. — 151 C. Pedicum docmyna:
http://elib.igps.ru/?122&type=document&did=ALSFR-577fe1fa-9939-409a-be52-
9cb7f6022255

8. TopsiueB C.A., Monuanos C.B., Hazapog B.II. u zp. [To>kapHasi 6e30macHOCTb
TeXHOJIOTMYeCKUX mnpoueccoB. Y.2. AHaiM3 MNOKAapHOM OMAacHOCTU 3al[UTHI
TeXHOIOTUUeCKoro obopyzaoBaHus. YueOnuk / Ilox ob6mi. pexa. B.I[1.Ha3zapoBa wu
B.B.Py6uioBa; rpu¢ MUC Poccun — M.: Akagemusi I'TIC MUC Poccun, 2007. - 221 c.
Pexcum oOocmyna: http://elib.igps.ru/?79&type=document&did=ALSFR-a913515d-
5da0-4fb4-aec9-0f1ed894{693
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9. I'pemun FO.B., CkonuoB A.A., KamounukoBa E.H. Metoguueckue
peKOMeH/Ial[i| TI0 TIPOBePKe TIPOTUBOIIOKAPHOTO COCTOSIHUS 1jeXa COOPKM TPAKTOPHOM
TEeXHUKA (MalllMHOCTpOUTebHOe mpou3BosicTBo) - CII6.: Cankr-IleTepOyprckuii
yauBepcuter [TIC MUC Poccum, 2016. - 44 «c. Pexcum Odocmyna:
http://elib.igps.ru/?68&type=document&did=ALSFR-8ec234dd-bb7d-4df4-958d-
accbd8a707fa

10. iBanoB A.B., byunes I'.B., CumoHoBa M.A. MeTtoauueckue peKOMeHaluu
J/1s1 IOATOTOBKYU K MPOBEJEHUI0 MPOBEPKU MPOTHMBOIOKAPHOTO COCTOSTHUSI OCHOBHBIX
TeXHOJIOTUUeCKUX yuacTKOB HedTebasbl. - CI16.: CaHkT-IleTepOyprckuii yHUBEpCUTET
I'TIC MUC Poccun, 2016. - 47 C. Pesxcum docmyna:
http://elib.igps.ru/?24&type=document&did=ALSFR-336c27cb-56bd-424e-b6e4-
€932781be0bd

11. KagounukoBa E.H., bymnes [I'.B., CasemveB [I.B. Mertoanueckue
pPEKOMeHJAlMK [Jii TIOATOTOBKMA K TMPOBEAEHUI0 TIPOBEPKM MPOTHMBOIOXKAPHOIO
COCTOSIHUSI ~ TIPSIAWIbHO-HUTOUHOM — pabpuku. — CII6.: Caskr-IleTepOyprckuii
yauBepcuter [TIC MUC Poccuu, 2016. — 52 c¢. Pexcum Odocmyna:
http://elib.igps.ru/?166&type=document&did=ALSFR-e802af42-7dbb-4f14-959e-
49fafed3e5a7

12. Kucenes {.C., Xopowwunos O.A., Kucenes H.A., Kucenes B.{., byuines I'.B.
[IporHo3 yc/a0BUM TeIIOBOTO CaMOBO3rOpaHWs TBEPAbIX AWCIEPCHBIX MaTepuasnoB C
KWHETUUeCKH HeOJHOPOAHBIMU TOBEPXHOCTsIMU: YueOHoe rocobue. — CII6.: CaHKT-
[Metep6yprckuit uacturyT I'TIC MUC Poccun, 2003. — 64 c. Pexcum docmyna:
http://elib.igps.ru/?134&type=document&did=ALSFR-57166685-6aa4-4d9d-89ee-
4102e43ae441

13. Koponbuenko A. f. Ilo)KapOB3pbIBOOIACHOCTh BeLLeCTB WM MaTepuajioB U
cpeacTBa ux TylieHus. CripaBouHuk yacth II. [loxkHayka, 2000 . — 744 ctp. Pexcum
docmyna: http://elib.igps.ru/?66&type=document&did=AL.SFR-e12d8da7-206e-4d43-
b3aa-2f0f836b96f6

14. ManuauH B.P,, XOpoLIn/IoB O.A. Metopuka aHaiusa
TI0’KapOB3PLIBOOIIACHOCTA ~ TeXHOMOTWM:  YuebHoe mocobue.- CII6.: CaHKT-
[TetepOyprckuii yauBepcuretr MBJ] Poccum, 2000. — 274 c. Pedxcum docmyna:
http://elib.igps.ru/?42&type=document&did=ALSFR-23clafde-defe-4df0-84ed-
1bdc921e1551

15. CaBenweB [1.B., bymnes I'.B., I'pemun FO.B., TypceneB C.A. ObecrieueHue
roykapHOU 0e30mMacHOCTY XMMHUUeCKUX TIPOLIeCCOB U arlfaparoB: yueOHoe rocobue. —
CII6.: Cankr-Ilerepbyprckuii yHuBepcuter I'TIC MUC Poccuu, 2018. — 150 c.
Pexccum Odocmyna: https://elib.igps.ru/?148&type=card&cid=ALSFR-02eef3c3-859d-
4246-8be9-dc5a0b9ae9ab&remote=false

16. CaBenibeB  /1.B., bymne [I'.B., bamapuueB A.B. Meroauueckue
peKOMeHJAlMu /i1 TIOATOTOBKKA K TIPOBEJEHUI0 TIPOBEPKM TMPOTHMBOIIOXKAPHOTO
coctosinust mepeBoobOpabateiBarortiero mpearnpusatus. - CI16.: Cankr-ITeTepOyprckuii
yauBepcuter [TIC MUC Poccum, 2016. - 40 c. Pexcum Odocmyna:
http://elib.igps.ru/?10&type=document&did=ALSFR-930260a7-98b0-4d74-8493-
676823ba5514

17. CaBesnbes [1.B., bymnes I'.B., Cumonosa M.A., I'pemun FO.B., KagouHukoBa
E.H. TIloxapHas 0e30MacHOCTb TEeXHOJOTMUYECKHUX TIporieccoB: MeToauueckre
peKOMeH/Ial[uM TI0 BBLITIOJIHEHHWIO KypcoBbix TipoekToB / [loj ob6ieii pen. 3.H.
Uwxkukosa. - CII16.: Cankr-IletepOyprckuii yauepcuter I'TIC MUC Poccuw, 2017. -
72 c. Pexcum docmyna: https://elib.igps.ru/?153&type=card&cid=ALSFR-dbd80d19-



http://elib.igps.ru/?68&type=document&did=ALSFR-8ec234dd-bb7d-4df4-958d-accbd8a707fa
http://elib.igps.ru/?68&type=document&did=ALSFR-8ec234dd-bb7d-4df4-958d-accbd8a707fa
http://elib.igps.ru/?24&type=document&did=ALSFR-336c27cb-56bd-424e-b6e4-e932781be0bd
http://elib.igps.ru/?24&type=document&did=ALSFR-336c27cb-56bd-424e-b6e4-e932781be0bd
http://elib.igps.ru/?166&type=document&did=ALSFR-e802af42-7dbb-4f14-959e-49fafed3e5a7
http://elib.igps.ru/?166&type=document&did=ALSFR-e802af42-7dbb-4f14-959e-49fafed3e5a7
http://elib.igps.ru/?134&type=document&did=ALSFR-57166685-6aa4-4d9d-89ee-4102e43ae441
http://elib.igps.ru/?134&type=document&did=ALSFR-57166685-6aa4-4d9d-89ee-4102e43ae441
http://elib.igps.ru/?66&type=document&did=ALSFR-e12d8da7-206e-4d43-b3aa-2f0f836b96f6
http://elib.igps.ru/?66&type=document&did=ALSFR-e12d8da7-206e-4d43-b3aa-2f0f836b96f6
http://elib.igps.ru/?42&type=document&did=ALSFR-23c1afde-defe-4df0-84ed-1bdc921e1551
http://elib.igps.ru/?42&type=document&did=ALSFR-23c1afde-defe-4df0-84ed-1bdc921e1551
https://elib.igps.ru/?148&type=card&cid=ALSFR-02eef3c3-859d-4246-8be9-dc5a0b9ae9ab&remote=false
https://elib.igps.ru/?148&type=card&cid=ALSFR-02eef3c3-859d-4246-8be9-dc5a0b9ae9ab&remote=false
http://elib.igps.ru/?10&type=document&did=ALSFR-930260a7-98b0-4d74-8493-676823ba5514
http://elib.igps.ru/?10&type=document&did=ALSFR-930260a7-98b0-4d74-8493-676823ba5514
https://elib.igps.ru/?153&type=card&cid=ALSFR-dbd80d19-660d-4b17-b383-90a20618f19f&remote=false

660d-4b17-b383-90a20618f19f&remote=false

18. CumonoBa M.A., BbymneB [I'.B., KagounukoBa E.H., Casenber [I.B.
[To>kapHasi 6€30T1aCHOCTh TeXHOJIOTHUYeCKUX TIpoljeccoB. JIabopaTOpHBIM MTPAKTUKYM. /
[Tox penakieis HauanbHUKA CaHKT-ITeTepbyprckoro yaueepcurera ['TIC MUC Poccun
Uwxkukora J.H. /CI16, Cankr-ITetepbyprckuit yauBepcutet I'TIC MUC Poccuu, 2015.
4,25/3,0 m.a. Pexcum docmyna: http://elib.igps.ru/?14&type=document&did=ALSFR-
47611270-3338-4f05-869c-60adfdafaas3

19. CumoHoBa M.A., bamapuueB A.B., KamounukoBa E.H. Metoauueckue
pPeKOMeHJAIMK [Ji1 TIOATOTOBKMA K TPOBEJEHUI0 TIPOBEPKM MPOTHMBOIOXXAPHOTO
COCTOSIHASI ~OCHOBHBIX TexHo/iormueckux ydactkoB TOII. - CII6.: CaHKT-
[Metepbyprckuii ynusepcuter I'TIC MUC Poccuu, 2016. - 48 c. Pexcum docmyna:
http://elib.igps.ru/?75&type=document&did=ALSFR-aca811f1-c6c8-4d4a-ab0d-
d54c0e4elcce

20. ITenex M.T., Bymner I'.B., CumonHoBa M.A. IloxapHas 06e30MmacHOCTb
TeXHOJIOTUUeCKUX TipolieccoB. KaTteropupoBaHue TOMeIlleHUH, 37laHUN M Hapy»KHBIX
TeXHOJIOTUUECKHUX YCTaHOBOK TI0 B3PLIBOMOKApPHOM M MMOXKAapHOM OTMacHOCTH: YuebHOe
nocobue. — CII6.: Cankr-Ilerepbyprckuii yHuBepcuter I'TIC MUC Poccum, 2012.
Pexcum Odocmyna: http://elib.igps.ru/?14&type=card&cid=ALSFR-4bf23b58-b496-
4be2-9881-1ba88d3113de

21. CyukoB B.IL [TokapHas Oe3omacHOCTb rpu XpaHeHuU
nerKOBOCHHaMeHH}omHXCH Y TOPHOYMX KUJKOCTeU Ha MPOMBIIIEHHBIX TTPeANpPUATHSX.
M.: Crponusnar,1985. - 96 C. Pesxcum docmyna:

httD //elib.igps.ru/?127&type=document&did=ALSFR-fb97177e-7a61-45e0-8940-
802b2b168ecf
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7.4. MaTtepua/ibHO-TEXHHYECKOe o0ecrieyeHue

515 ipoBefieHus1 U obecrieyeHUst 3aHITUM UCIIOMb3YIOTCS TIOMeIIeHNs], KOTOpbIe
TIPe/ICTaB/ISIIOT COOOM yueOHbIE ayAUTOPUH [l TPOBeJeHUs YueOHBIX 3aHSATHH,
TIpelyCMOTPEHHBIX TIpOrpaMMoi 0OakajiaBpHaTa, OCHaAIlleHHble 000pyZOBaHWEM W
TeXHAYECKUMH Cpe[iICTBAaMM OO0yuyeHMs: aBTOMaTH3HMPOBaHHOe pabouee MeCTO
TIperiofiaBaTtesis, MapkKepHasi [OCKa, MY/JIbTUMeJUNHBIA TPOEKTOp, JOKyMeHT-KaMmepa,
MoCa/IouHble MecTa O0yuaroluxcsi, yueOHbIi KoMmruieKC «Ilo)kapHas 0e30racHOCTh
TeXHOJIOTUUeCKHX TPOLecCcoB»: MakeT HedTernepepabaTbiBaroiero 3aBozia, Mogaynb
«[To>kapHasi ©e30MMacCHOCTh TEXHOJIOTUUECKHUX IIpPOLeccoB» (C  KOMITbIOTEPHBIMU
pabourMy MecTaMH UM HeoOXOAMMBIM yueOHBIM TPOrPAaMMHBIM obecrieueHreM),
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KOTOpbIM BKMoYaeT: KommieKT 3/1eKTpU(UIMPOBAHHBIX AeMOHCTPALiOHHBIX
CTeH/|0B:

- TIPUHIIMITHAA/IbHAsI CXeMa MapoBOro KOT/a;

- PUHLMITHAA/IbHAsL TeXHOJIOTUYeCKasi CXeMa Teryi03/1eKTPOLIeHTpasIy;

- IPUHLMITMA/IbHAsE TEXHOJIOTUUeCKasi CXeMa MyKOMOJIbHOTO MPOM3BO/ICTBa;

- TIPUHIMITAA/IbHAs TeXHOJI0THYeCKasi cxeMa TpSiZIUIbHOTO TPOU3BO/ICTRa;

- TIPUHIUITHAA/IbHAs TeXHOJIOTUYeCKasi CXxeMa TePMUUYeCKOT0 KpeKUHTa;

- TIPUHIUITAA/TbHAs TEXHOJ/IOTHYeCcKasi cxeMa TpyouaToi reuw;

- TMpUHLUWIWA/IbHAs TeXHOJIOTMYecKasi CxemMa YCTaHOBKM KaTaJUuTUYecKOro
KPeKHWHTa C KUMSIIUM C/IOEM MbLIEBOr0 KaTaanu3aTopa;

- pe3epByap C IMOHTOHOM /I/Is1 XpaHeHus1 He(pTu;

- CXeMa rasrojib/epa;

- pe3epByap CO CTal[MOHAPHOM KpbIIlIew;

- pe3epByap C MiaBarollel KpbILIew;

- LIaPOBOM 371eKTPOIPUBO/;

- abcopO1oHHas yCTaHOBKa;

- BepTUKAa/IbHBIN azicopoep;

- cXeMa KOMavyKOBOU PeKTU(PUKALIMOHHOM KOJIOHHBI.

IIporpaMMHO-aHa/IMTUYEeCKMA MOAYJb IO OLleHKe WHAUBUAYAJbHOTO U
COLIMA/ILHOTO pUCKa TPOM3BO/ICTBEHHBIX 3[aHUM W HaAPYXKHBIX TEXHOIOTHUYeCKUX
yCTaHOBOK.

[TomelljeHUs1 [AJIT  CaMOCTOSITE/IbHOM  paboThl  0OyYaromuxcs  OCHAIl[eHbI
KOMITbIOTEDHOM TEXHUKOW C BO3MOJKHOCTBIO TIOAK/IHOUeHUs] K ceTUu «VIHTepHeT» U
obecrieueHreM JOCTyIa K 37eKTPOHHON WHGMOPMaIMOHHO-00pa3oBaTebHOM Cpejie
yYHUBEPCUTETA.

ABTopsI: K.1tef.H. [lanuioBa TaTtessHa BukTopoBHa



