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[Tpu pazpaboTke paboueit mporpaMMbl yueOHOM TUCIMIUIMHBI B OCHOBY MOJIOKEHBI:

1) ®I'OC BO no HampaBiCHHIO MOATOTOBKH (crieruanbHOCTH) TexHocdepHas 0e30macHOCTD
YTBEPKICHHBII MUHUCTEPCTBOM HAYKH M BbIciiero oopazoBanust PO 25.05.2020r., npukas Ne

680
2) VYueOHBI TUTaH OCHOBHOW oOpaszoBarenpHON mporpammbl  20.03.01 TexnochepHas
6e3onacHocTh 07100peH YueHsiM coBeToM ®I'BOY BO I'AY Cesepnoro 3aypaibst ot 31 mas

2023r. [Ipotokon Ne 14

Pabouass mporpamma y4eOHOW IMCHMIUIMHBI (MOIYJs) omoOpeHa Ha 3acedaHuu Kadenpbl

Texnocepnas 6e3onacuocts ot 31 mast 2024 . [Iporoxon Ne 10
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1. IlepeyeHb MJIAHUPYEMBIX Pe3yJAbTATOB 00y4YeHUsI 0 JUCHHUILINHE, COOTHECEHHBIX C
IUIAHMPYEeMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/bHOMH MPOrpaMMbl

Koo [lepeueHp MIaHUPYEMBIX
WNHpukaTop AOCTHKEHUS
komne- | Pe3ynbTaTsl OCBOCHHUS pe3yabTaTOB 0Oy4EHUS 110
KOMIIETEHIINH
meHyuu JVICTIATUTAHE
3Hamb:
- TpeOoBaHus,
peabsaBIsieMble K
TEXHOJIOTHIECKOMY
000pyI0BaHUIO, CTIOCOOBI
o0ecrne4yeHus ero
Oe3onacHoil u
Oe3aBapuiiHOl paboTHI,
METO/bI PACUETHOTO
000CHOBAaHHS OCHOBHBIX
apaMeTpOB CUCTEM
oOecrneyeHus MokapHou
0e3onacHoCcTH
TEXHOJIOTUIECKUX
Cniocoben IPOLIECCOB.
MJIAaHUPOBATH - CII0COOBI U OCOOEHHOCTH
MIpOBEICHUE HOJTOTOBKH
MIOYKapHO- TEXHOJIOTUIECKOTO
TEXHUYECKOM 000pyI0BaHUS C
MTOJITOTOBKH MOYKapOB3PHIBOOTIACHBIMH
N/1-1nk-4 ObecnieunBaer POB3P
(oOyueHus, cpelamMy K MpOBEICHUIO
. MOXKapHY0 0€30MacCHOCTh
MIPOBEPKH 3HAHUH, ox pErTaMeHTHBIX U
MHCTPYKTaXeH u P aBapUHO-PEMOHTHBIX
MIPOBEACHUHU
MIPOTUBOMOXKAPHBIX pabor.
IK-4 TEXHOJIOTUYECKHX
TPEHUPOBOK) -- METO/IUKY OLIEHKH
MPOLIECCOB, IKCILUTyaTalluu
TepcoHarna, COOTBETCTBUS
o0opyI0BaHus, IPH
a TaKkxe TEXHOJIOTUYECKUX
HPOU3BOJICTBE
pa3paboTKu U MIPOIIECCOB U
[10’KapOONacHbIX padboT
nepecMoTpa MPOM3BOJICTBEHHOTO
WHCTPYKIUN 00opya0BaHUS

0 Mepax IOKapHON
0€301acHOCTH U
odopmieHus
JOKYMEHTaIu!

TpeOOBaHUSM HOPMATHBHBIX
IIPABOBBIX aKTOB U
HOPMAaTUBHBIX JOKYMEHTOB
10 TIOKapHOM
0€30ITaCHOCTH.

yMemb: OTICHUBATH BIIUSTHUE
TEXHOJOTHUYECKHUX
nmapaMeTpoB Ha
MOXKapOB3PBIBOOIACHOCTh
MIPOIIECCOB U
o0opyaoBaHus,
HCIIOJIb30BaTh METOIUKHU
pa3paboTKU CHCTEM
oOecrieyeHus MoKkapHOu
0e30macHOCTH
TEXHOJOTHUYECKHUX
IPOIIECCOB

- HCIIOJI30BAaTh CIIOCOOBI




MOJITOTOBKU
TEXHOJIOTUYECKOTO
000py1I0BaHHUS C
MOXapOB3PHIBOONIACHBIMU
cpellaMu K IPOBEJCHUIO
periIaMeHTHBIX U
ABAPUIHO-PEMOHTHBIX
pabot

- UCII0JIb30BATh METOJIUKY
aHaJIM3a MoXapHOU
OIACHOCTH
TEXHOJIOTUYECKUX
IIPOLIECCOB MPOU3BOJICTB U
pacueTHbIE METOJUKH JUIs
OLICHKH COOTBETCTBHUS
TEXHOJIOTUYECKUX
IIPOLIECCOB U
HPOM3BOJICTBEHHOT'O
00opy10BaHuUs
TpeOOBaHUSAM HOPMATHUBHBIX
IIPABOBBIX aKTOB U
HOPMAaTHBHBIX IOKYMEHTOB
10 TIOYKApHOM OE30MaCHOCTH

e1aoemon:

- HaBBIKaMU TIPAKTHYECKOTO
PUMEHECHHUS METOIOB
pacdeTHOro  O0OOCHOBaHUS
YCTPOMCTB, CHCTEM
obecrieueHust 6e30MacHON U
Oe3aBapuUiiHOMN paboThI
TEXHOJOTUIECKOTO
000py/TIOBaHUsI, OCHOBHBIX
napaMeTpoB CUCTEM
obecrieueHus MOXKapHOU
0€30MacHOCTH
TEXHOJIOTUIECKUX
MIPOIECCOB

- HaBBIKAMH TPUMEHCHHS
croco0oB MOATOTOBKHU
TEXHOJIOTUYECKOTO
000pyTI0BaHuUs c

II0KapOB3PBIBOONIACHBIMU
cperaMu K MPOBEACHUIO
pErIaMeHTHBIX "
ABAPUIHO-PEMOHTHBIX
pabor

2. MecTo AUCHMILUINHBI B CTPYKTYpe 00pa30BaTe/bHON MPOrpaMMbl

JlaHHas! TUCIUIUTMHA OTHOCUTCS K Boky 1 uacmsb 00s3aTebHOM 00pa30BaTEeIbHOMN MPOTPaMMBI,
dopmupyeMas ydacTHUKaMH 00pa30BaTEeIbHBIX OTHOLICHUH.




JIist u3y4eHus JUCIUILTAHBI HEOOXOAMMBI 3HAHUSI B OOJIACTH: meopuu 20peHusi U 83puléd,
Hao030pa u KOHMpOJis 8 chepe bezonacnocmu.
JlaHHas auCUMIUIMHA SBIIAETCS MPEAIECTBYOLIEN ISl TOCYIapCTBEHHOM UTOIOBOM aTTECTALINH.

JucuumnHa u3ydaetcs Ha 4 Kypce B 7 U 8 ceMecTpax I0 04HOM opme oOydeHus, Ha S
kypce B 9 u 10 cemectpax — 3a0uHO# hopme

3. O0beM JUCUMILIMHBI M BUJbI Y4eOHOH padoThI
OO11ast TPYA0EMKOCTh JUCIUILIAHBI COCTaBIsieT 216 yaca (6 3a4eTHBIX €TUHHIIbI)

3. O0beM AUCHHMILVIMHBI M BUABI Y4eOHO# padoThl

OO0m1ast TpyA0EMKOCTh AUCIHUILUIMHBI cocTaBisieT 216 yacoB (6 3a4eTHBIX €UHULT).

Ounas dhopma 3aounHas hopma
Bun yueOHoOM paboTh BCETO ceMecTp BCETO ceMecTp
4acoB 7 8 4acoB 9 10

AyJIHMTOpHbBIE 3aHATHS (BCEro) 216 108 108 216 108 108

B mom uucne: - - - -

JIeKIMOHHOTO TUIIA 50 26 24 12 6 6
CeMHHApCKOro THIIA 54 28 26 16 8 8

CamocrosiTesibHasi padoTa 94 36 58 170 76 94

(Bcero)

B mom yucne: - - - - - -
[TpopaboTka MaTepuaa JIeKIHH, 48 18 30 112 38 74
MOJITOTOBKA K 3aHSATHIM
CaMoCTOsITeIbHOE N3YUEHHE TEM 6 2 4
KypcoBotii ipoekt (paboTa) -

WuauBuayanbHOE 33aHKE 40 16
KoHTposibHbIE paboThI 40 20 20

IK3aMeH 18 18 18 18

Buna npomexyroyHoi JK3. 3a4eT 9K3. 3a4eT

aTTeCTAIHHU

Oo0mast Tpy10eMKOCTh:

4acoB 216 108 108 216 108 108

3aUYCTHBIX CIMHUIL 6 3 3 6 3 3

4. ConepskaHue QU CHUANINHbBI

4.1. Conep:xxanue pa3iesioB IUCHUITHHBI

Ne HaumenoBanue pasnena Conepsxanue pasniena
/1 JUCUHUTITUHBI
1 2 3
Brenenne B kypc «llokapHas 0€30MacHOCTh TEXHOJIOTHUECKHX
1. MIPOIIECCOBY.

[TpuumHbI U ycia0BUs 00pa3oBaHMs TOprOUYeii cpellbl BHYTPH
TEXHOJIOTHYECKOT0 000PYAOBaHMUS.
IIprunHEI ¥ OKapHas OIIACHOCTH BBIX0/1a TOPIOYNX BELIECTB

TeOpCTI/I‘-ICCKI/Ie OCHOBBI nu3 HOpMAJIbHO pa60Ta}01uer0 TEXHOJIOTHUYECCKOI'O
0apoB3phIBOOe3onacHocT | 000pyRoBaHus. IIpHUnHBI NOBPEXKAEHHUS TEXHOIOIHUECKOTO
TEXHOJIOTHI NIpOU3BOJICTB O60py,I[OBaHI/I$I. MepOHpI/IHTHH N TCXHUYCCKUE PCHICHUA I10

IIPEAOTBPALIECHUIO ABAPUMHBIX U YPE3BbIYANHBIX CUTYaLUN.
IlocxapHast OMACHOCTH BBIXOAA TOPIOYMX BEIIECTB U3
MOBPEXICHHOTO TEXHOJIOTUYECKOTO 000PYAOBaHUS.
[TpuunHbI 00pa30BaHKs B3PHIBOOIIACHBIX KOHIIEHTPALUI.
OrnpezenieHus KaTeroOpyuii NOMEIICHUH, 3JaHUN U HAPYKHBIX




YCTAaHOBOK IO B3PBIBOMOKAPHON M MOKAPHO OMacHOCTH.
IIpon3BoCTBEHHBIE ICTOYHUKY TEIIOBBIACIEHUS U YCIOBUS
BO3HHUKHOBEHUS MTOKapOB.

[ToxxapHast 0e30MacHOCTh NPOBEIEHUS OTHEBBIX PpaldoT.
OrpanuueHue pa3BUTHS MOXKAPOB Ha MPOU3BOJICTBE.

MeTtob! aHanM3a
105KapOB3PbIBOOIIACHOCTH
TEXHOJIOTHI MPOU3BOJICTB

MCTO,I[I/IKa aHaJIn3a MMOKapOB3pPBIBOOIIACHOCTH
TCXHOJIOTMYCCKUX MMPOICCCOB.

Pemenne BOIIPOCOB HO)K&pHOﬁ 0€e30IIacHOCTH Ha cTaanun
IMPOCKTUPOBAHUA TEXHOJIOTUYECKOM 4YacTu IIPOU3BOACTB.

TEXHOJIOTMH IIPOU3BOJICTB
BEAYIIUX OTpacieit
ITPOMBIIITIEHHOCTH

2. Pemenne BOmpocoB  MOXKapHOW ~ OE30MACHOCTH  MPH
HKCILTYaTaIllMH TEXHOJIOTHYECKOTO 000PYIOBAHMSL.
[Toxxapnast 0€30MaCHOCTh TPOLIECCOB  TPAHCHOPTHPOBKHU
rOpIOYHX BEUIECTB U MAaTEPHUAJIOB.
[ToxxapHasi ~ 06€30MaCHOCTh  TNPOLIECCOB  MEXaHUYECKOM
00pabOTKH BEIIECTB U MAaTEPHAIIOB.
[ToxapHas 6esonacHocts | [lokapHas 0€3011aCHOCTh IIPOLIECCOB Harpesa U
3. | THIOBBIX TEXHOJOTMYECKUX | OXJIAXKICHHS. [locxkapHast 6e30MacHOCTh  MPOLECCOB
IPOLIECCOB peKTH(HKAINY IEPBUYHOM nepepaboTku HePTH.
[ToxxapHast 6e301acHOCTb COPOIMOHHBIX MTPOLIECCOB.
[Toxxapuast 6e301acHOCTb MPOIECCa OKPACKH.
[ToxxapHast 6€30MacHOCTD MPOLECCca CYIKH.
[ToxapHasi 6€300aCHOCTh XMMUYECKHX MPOLIECCOB.
OCOoOeHHOCTH TPOBENEHHSI MPOBEPOK HPOTHBOIOKAPHOTO
COCTOSIHUS TEXHOJIOTUH JIeWCTBYIONINX TPOU3BOICTB.
[loxxapHast ~ 0€30MacHOCTb  OOBEKTOB  XpaHEHHS U
nepepabdoTKH 3epHa.
4, | Hoxapuas v6 C30MACHOCTH [locxxapHast ~ 0€30MacHOCTb  OOBEKTOB  XpaHEHHUS WU
TEXHOJIOIUU MMPOU3BOJACTB
BeTymIX oTpacyed nepepaboTKH TPEBECHHBI. § }
IPOMBIIUIEHHOCTH [ToxxapHast  Ge30MacHOCTh  MPEANPHUSATHA  TEKCTUIBHOM
MIPOMBIIIJIEHHOCTH.
[ToxapHast 6e301acCHOCTb 0OBEKTOB YPHEPTETHKH.
[ToxxapHas 0€301MacHOCTb TEXHOJIOT U
MAIIMHOCTPOUTEIBHBIX TPOU3BOJICTB.
4.2. Pa3nenbl IMCHMIJIMHBI U BUABI 3aHATHIA
o4Hasi popMa 00yUeHUs
Ne HanmenoBanue pasnena JlexunonHoro | CeMUHapCKOro CP Bcero,
/o JMCLUTUIMHEI TUIA TUIA 4acoB
1 2 3 4 B 6
1. | Teopernueckue OCHOBBI 12 14 18 44
MI0YKapOB3PHIBOOE30ITACHOCTH
TEXHOJIOTUI IPOU3BOICTB
2 | Merons! ananusa 14 14 18 46
M0KapOB3PBIBOONIACHOCTH
TEXHOJIOTHI TPOU3BOJICTB
DK3aMeH 18 18
Hroro yacos B cemecTpe 26 28 54 108
3 | lloxapHas 6€30TTaCHOCTh THITOBBIX 12 12 28 52
TEXHOJIOTHYECKHUX MPOIIECCOB
4 | IMoxapHas 6€30MacCHOCTh 12 14 30 56




HToro yacoB B ceMecTpe 24 26 58 108
Hroro: 48 54 96 216
3a04Has popma oOydeHHS
Ne HaunmenoBanue pasnena Jleknmonnoro | CeMUHApCKOTO CP Bcero,
/i JIUCHUTITUHBI THUIIA THUIIA 4acoB
1 2 3 4 5 6
1. | Teoperuueckue OCHOBBI 2 4 38 44
MOKapOB3PHIBOOE30MACHOCTH
TEXHOJIOTHI TPOU3BOJICTB
2 | Meronasl ananusa 4 4 38 46
M0KapOB3PHIBOOTIACHOCTH
TEXHOJIOTMI POU3BOJICTB
DK3aMeH 18 18
Hroro yacos B ceMecTpe 6 8 94 108
3 | [ToxxapHast 6€30MacHOCTh THUITOBBIX 12 12 28 52
TEXHOJIOTHUECKHUX MPOIECCOB
4 | IToxapHas 6€30MaCHOCTb 12 14 30 56
TE€XHOJIOTHM IIPOU3BOJICTB
BEIyIIUX OTpaciei
MIPOMBIIIIICHHOCTH
Hroro yacos B ceMecTpe 24 26 58 108
Hroro: 48 54 96 216
4.3. 3aHsiTHS CEMMHAPCKOI0 THIIA
No Ne paszena ) TpynoemMkocTb
. JRE—— TemaTnka MpakTHYECKUX 3aHATUN (CEMHUHAPOB) (dac.)
OYHas | 3a04YHas
1 2 3 4 5
1 Pazgen 1 Tema 1.TeopeTudeckre OCHOBBI
HO)I(apOB3pBIBO6e30HaCHOCTI/I TEXHOJIOTHH 4 -
MIPOU3BOJICTB.
2 Tema 2 PacueTHble METOBI OIIpEIENEeHUs KaTerOpuit
MMPOU3BOJACTBECHHBIX HOMCI]_IGHI/Iﬁ TCXHOJOIHYCCKHUX 4 2
TIPOU3BOJICTB.
3 Tema 3 PacueTHble METOBI OMpEIENEeHUs KaTerOpuit 6 2
3AaHUN TCXHOJIOTMYCCKUX NPONU3BOACTB.
4 Paznen 2 Tema 4 PacueT n30BITOYHOTO AaBIICHUS B3phIBA
I roprounx rasos, napos, JIBXK u [K, nns 4 2
TOPIOYUX MBUIEH.
S Tema 5 Merox pacdyera HMHTCHCUBHOCTH
TEIUIOBOTO U3IYUYEHHS TPH MOXkKapax, MIPOITUBOB 6 2
JIBXK u I'K.
6 Tema 6 Merong pacuera pa3MepoB 30H 4 )
OTPAaHWYCHHBIX HIKHHUM KOHIIEHTPAIMOHHBIM




IpeJIeSIOM PACIPOCTPAHCHUS TUIAMCHH T'a30B U
1apoB.

Hroro yacos B cemecTpe 28 8
7 Pasznen 3 Tema 7 IloxxapHast 0€30ITaCHOCTh TUTIOBBIX )
TEXHOJIOTHYECKHUX MPOLIECCOB
8 Tema 8 Meton pacuera pa3MepoB 30H
pacrpocTpaHeHus 00J1aka TOPIOYUX ra30B U 4 2
11apOB IIPY aBapuu
9 Tema 9 Metop pacuera napameTpOB BOJIHBI
JIaBJICHUS IIPU B3PbIBE pe3EpByapa C eperperon 6 2
JKUJIKOCTBIO WJIM COKMKEHHBIM Fa30M MpPHU
BO3JECMCTBUM HA HETO Ovara rnoxapa.
10 Tema 10 MeToz pacuera mapamMeTpoB HCHAPEHUS
TOPIOYUX HE IPETHIX JKUJKOCTEN U CIKUKEHHBIX 4 2
YIJICBOAOPOHBIX Ia30B
11 Pasnen 4 Tema 11 IoxxapHast 6€30MaCHOCTH TEXHOJIOTHIA 6
MPOU3BOJACTB BEAYILMX OTPACIEN IPOMBILIIICHHOCTH
12 Tema 12 Ananu3 noxapHoi OIACHOCTH
YCTaHOBKH NEPBUYHOMN NepepaboTKu HEPTH U 6 5
pa3paboTKa Mep M0 00eCIeYeHUI0 OXKapHOU
0€30MacHOCTH
13 Tema 13 OGecneueHne NoxapHOil 6€30MaCHOCTH
IpH PA3IHYHBIX COCO0ax HarpeBa
Hroro yacor B ceMecTpe 26 8
Bcero yacos no qucuumnInHe 54 16

4.4. Y4yeOHble 3aHATHS, pPa3BHBaKOIIMe Yy OOYYAIOIIMXCS HABBIKM KOMAaHIHOM
padoThl, MEKJIUYHOCTHbIC KOMMYHUKALMH, IPUHATHE PellIeHU, JTUIepPCKHe KauyecTBa

/m

1
oMmep
TEMBI

Mertoxa oOyueHus

Onucanue Merosia oOy4eHus

¢ poJseBas urpa PoneBass wurpa
HeOobIKX Tpymmnax (3-5 y4acTHUKOB).
Y4YacTHUKH — TOJIy4YaroT
KapTovkax (Ha JOCKe, JUCTaX Oymaru u
T.J1.), PACHpPEIeNsioT PO, OOBIIPHIBAIOT
CUTYaLlMIO U TMPEACTaBISAIOT BCEU IpyMIIe.
CBOOOJTHO
MUMIIPOBH3MPOBATh B paMKaX BBIOPaHHBIX
NPaBUJI, ONPEAEIss HApaBICHUS U UCXO]
Urphl. B ponieBbIX Urpax oJiHy U Ty>K€ pOJib
CUTYyaluu

MIPOUTPHIBATH
HECKOJIBKO YYaCTHHMKOB, 4YTO I103BOJISIET
BapUaHTHI

OO6yuarormuecs

B 3aJITaHHOU
IIOCJIEA0BATEILHO

aHAJTM3UPOBATh

MOTYT

pasHbIe
MOBeICHUs U MX 2((HEKTUBHOCTD.

MMpOBOAUTCA B

3aJaHuc Ha

MOTYT

4.5. KypcoBoii npoekTt (padora) - He npeaycmorpen YII




5. Opranmsanusi caMoCTOSITeIbHOI PadoThl 00y4arOIIUXCS MO0 TUCHUIINHE

5.1. Tunbl caMOCTOSATEILHOM PA0OTHI U €€ KOHTPOJIb

Tun camocTosATeJIbHON PadoOTHI dopma o0yueHus Tekymuii KOHTPOJIb
OYHasl 3a04Hast

[TpopaboTka MaTepuana JeKUUH, 48 112 TECTUPOBAHUE
MOJIFOTOBKA K 3aHSITHUSIM

CaMOCTOATEIFHOE N3YICHHE TEM 6 TECTUPOBAHUE
KonTtponbHbie paboThl - 40 cobece0BaHUE
NHauBHyanbHOE 3a/1aHHE 40 - cobecenoBanne

Bcero yacoB Ha CP: 94 170 -

5.2. YueoHO-MeTOANYECKHE MaTepHuaJbl 1Jsd CaMOCTOSITEJIbLHOI paﬁon:

Metoanyeckie yKa3aHust W KOHTPOJBbHBIE 3aJaHUs IO BBITOJHEHHIO KOHTPOJIBHOM
paboThl Ui cirymaTenei pakyiapTeTa O4HOTO U 3209HOT0 00y4eHus no nucturminae «lloxxapras
0€30MaCHOCTh TEXHOJIOTHYECKUX TmporeccoB» mno HampasineHuo 20.03.01 — Texnocdepnas
6e3omacHOCTh (Mpoduits moaAroToBku «lloxapHast 6€30MacHOCTEY)

5.3. TeMbl, BBIHOCHMbIE HA CAMOCTOAITE/ILHOE U3yYeHHe:

1. TlpuumHbl W yclOBUS O00pa3oBaHHMs TOPHOUEH cpelbl BHYTPH TEXHOJIOTUYECKOTO
000py1I0BaHMUS.

2. ToxxapHasi OMAaCHOCTh BBIXOJIa TOPIOYMX BEIIECTB M3 TOBPEKICHHOTO TEXHOJIOTHYECKOTO
000py1I0BaHMUS.

3. [loxxapHast 6€30MacHOCTh MPOBEJICHUSI OTHEBBIX PadoT

4. Pemienue BONPOCOB TOXKAPHOW O€30MACHOCTH TPH OSKCIUTyaTallMd TEXHOJIOTUYECKOTO
000pyT0BaHUS.

5.4. Tembl pepepaToB: - ne npedycmompeno OIIOIT

6. DOoHI OIEHOYHBIX CPEICTB /IS TPOBeJAEHUS] NPOMEKYTOYHOWH AaTTeCcTANNU
00yYaKOIIUXCS MO TUCIHIJIMHE

6.1 IlepeyeHb KOMNETEHIHIi M ONEHOYHbIE CPEACTBA HMHIUKATOPA TOCTHKEHUSI
KOMIIeTeHI N

Koo [Iepedens ruraHnpyeMbIX HanmenoBanue

WNHpukaTop OCTHKEHUS

Komne- pe3yJabTaTOB OOYUYEHHUsS IO | OIIEHOYHOTO CPEACTBA
KOMIIETCHIINH

menyuu JVCHUATIIINHE

3Hamb: Tecr
- TpeboBaHUs,
Hpel[’bﬂBHHeMLIe K
- Linca TEXHOJIOTHYECCKOMY
000pyA0BaHHUIO, CITIOCOOBI
IIK-4 obecrieuyeHus ero
Oe3omacHoi u
Oe3aBapuitHON pabOTHI,
METOAbI pacquHoro
000CHOBAHHMS OCHOBHBIX
11apaMeTPOB CUCTEM




oOecrnieyeHus MoKkapHoOu
0e30MacHOCTH
TEXHOJIOTUIECKIX
TPOIIECCOB.

- CITOCOOBI U OCOOCHHOCTH
MOJITOTOBKU
TEXHOJIOTUIECKOTO
000pyI0BaHUS C
M0KapOB3PHIBOOIIACHBIMH
cpelaMu K IPOBEICHUIO
pEeTIaMEeHTHBIX U
aBapUHHO-PEMOHTHBIX
pabor.

-- METO/IUKY OIICHKH
COOTBETCTBUS
TEXHOJIOTUYECKUX
MPOIECCOB U
IPOM3BOJICTBEHHOTO
00opy10BaHUs
TpeOOBaHUSM HOPMAaTHBHBIX
MIPABOBBIX aKTOB U
HOPMATHUBHBIX JIOKYMEHTOB
10 TTOKapHOU
06e301acHOCTH.

yMemb: OTICHUBATH BIUSHUE
TEXHOJIOTUIECKUX
napaMeTpoB Ha
TI0XKapOB3PHIBOOTIACHOCTh
MIPOIECCOB U
obopynoBaHus,
UCTIOJTE30BaTh METOTUKH
pa3pabOTKU CHCTEM
oOecrnieueHns MoKkapHOu
0e30MacHOCTH
TEXHOJIOTHUECKHUX
IPOIIECCOB

- ACIIOJIB30BATh CIIOCOOBI
MOJITOTOBKH
TEXHOJIOTHIECKOTO
000py1I0BaHHUS C
M0KapPOB3PHIBOOIIACHBIMH
cpelaMu K IPOBEICHUIO
perJIaMeHTHBIX H
aBapUHHO-PEMOHTHBIX
pabot

- UCTIOJIB30BATh METOIUKY
aHajau3a MoXKapHOU
OIMaCHOCTH
TEXHOJIOTUIECKIX
IPOIIECCOB MPOU3BOICTB U
pacYeTHbIC METOUKH TSI
OILICHKU COOTBETCTBUS
TEXHOJIOTHICCKIX




IPOIIECCOB U
TIPOM3BOJICTBEHHOTO
00opyIoBaHus
TpeOOBaHUSIM HOPMATHBHBIX
IMPAaBOBBIX AKTOB U
HOPMATUBHBIX JJOKYMEHTOB
0 TIOYKapHOU 0€30MacHOCTH

enademsp:

- HaBBIKaMU TIPAKTHYECKOTO
NPUMEHECHHUS METOIOB
pacdeTHOro  O00OCHOBaHUS
YCTPOMCTB, CHCTEM
obecrieuenust 6e30MacHON U
Oe3aBapuiiHON paboThI
TEXHOJIOTHIECKOTO
000pyIOBaHUsI, OCHOBHBIX
napamMeTpoB cCUCTEM
obecrieueHHs HOXKapHOU
0e301macHOCTH
TEXHOJIOTUIECKUX
MIPOIECCOB

- HaBBIKAMH TPUMCHCHHS
croco0oB MOATOTOBKHU
TEXHOJIOTUYECKOTO
o0opy10BaHus c

I10’KapOB3PBIBOONIACHBIMU
cperaMu K HPOBEACHUIO
pErIaMEeHTHBIX "
aBAPUIHO-PEMOHTHBIX
pabor

6.2. HIkajanl oeHUBAHUSA

HIkaja oneHMBaHWSI TECTUPOBAHMS HA IK3aMeHe

% BBLINOJHEHUS 3aaHUA Bana no 5-0aabHO# cucTeMe
86— 100 5
71-85 4
50-70 3
Mmenee 50 2

IlIkasa oneHUBaHKWs TECTUPOBAHMS HA 3a4eTe

% BBINOJIHEHUS 32JaHUS PesyabTar
51-100 3a4TeHO
menee 50 HE 3a4TEHO

6.4. TunoBble KOHTPOJIbHbIE 32IaHUS UJIH MHbIEe MATEPHAJIBI:

VYkazaHbl B IpUjIoKeHUu 1.




7. IlepeyeHb OCHOBHOW W JONMOJHHUTEJIbHOH Y4yeOHOM JIMTEpPaTypbl, HEOOXOAMMOI
AJIsl OCBOEHMS THCIUTIITHHBI
a) OCHOBHasl IUTEpaTypa
1. be3omacHOCTh TEXHOJOTHYECKUX IPOIECCOB U TPOU3ZBOJACTB [DIICKTPOHHBIN
pecypc] : yuebnuk / C.C. boprosa [u ap.]. — DJeKTpoH. TeKCTOBbIe AaHHbIE. — M. : Jloroc,
2016. — 608 C. — 978-5-98704-844-3. — Pexum JOCTYTIA:
http://www.iprbookshop.ru/66320.html

2. YyeOHO-MeToanueckoe nocodue no aucuuminHe [Iporpammuoe obecriedeHre cuctemM
yhpaBieHUs. ABTOMATH3ALMS TEXHOJIOTHYECKHUX NMPOLECCOB U MPOU3BOICTBA
[DaexkTpoHHBIH pecypc] / . — DIEKTPOH. TEKCTOBbIE JJaHHbIE. — M. : MOCKOBCKHit
TEXHUYECKUN YHUBEPCUTET CBSA3H U HH(popmaTuku, 2016. — 64 ¢. — 2227-8397. — Pexum
noctyma: http://www.iprbookshop.ru/61530.html
0) /lonoJiHUTeIbHAA JIUTEpaTypa:

1. AsepuenkoB B.W. ABTomartu3anus npoeKTUPOBAHMS TEXHOJIOTHYECKHX MIPOIECCOB
[DnexTpoHHBIH pecypc] : yaeOHoe mocooue st By3oB / B.U. ABepuenkos, HO.M. KazakoB. —
DJIEKTPOH. TEKCTOBBIC TaHHBIE. — BpsiHCK: BpAHCKUIA rocy1apCTBEHHBIM TEXHUYECKHUI
yHuBepcureT, 2012. — 228 ¢. — 5-89838-130-9. — Pexxum nocryna:
http://www.iprbookshop.ru/6990.html

2. TexHonoru4eckue mporecchl annapaTocTpoeHus [ INEKTPOHHBIN pecypc] :
METOJIMYECKHE YKa3aHHsI K MPAKTUYECKUM 3aHATUSAM / . — DIIEKTPOH. TEKCTOBBIE JaHHbIE. —
Kazanp: KazaHckuil HallmOHaAJIBHBIN HCCIIE10BATENbCKUI TEXHOJIOTHUECKUM yHUBEpcUTeT, 2016.
— 24 c.— 2227-8397. — Pexxum pocryna: http://www.iprbookshop.ru/63491.html

3. O®enepanbubiii 3akoH Poccuiickori @enepanun ot 22 urons 2008 r. Ne 123-03
«TexHnueckuii perinamMeHT o TpedoBaHMIX MokapHOi 6ezonacHocT» Penakius ot 30.04.2021 (c
usMm. U gom., Berym. B cuity ¢ 30.04.2021) [Dnextponusiit pecype]. — URL:/ http://docs.cntd.ru/

8. IlepeueHb pecypcoB HHGPOPMALNHOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH
"Unrepuer"
1. CipaBouHo-mpaBoBas cucrema «Koncynprant+» http://www.consultant.ru
2. CnipaBouHo-1ipaBoBas cuctema «["apant» http://www.garant.ru

9. MeTonnyeckue yKkazaHusi Jisl 00y4aOMMXCcs 10 OCBOEHUIO TUCHMIITIUHBI
be3onacHOCTh TEXHONIOTMUECKUX MPOLIECCOB M MPOU3BOJCTB [DNEKTPOHHBIN pecypc] :
yueOHuk / C.C. boprosa [u ap.]. — DaekTpoH. TekcToBble nanHbie. — M. : Jloroc, 2016. — 608 c.
— 978-5-98704-844-3. — Pexum nmoctyna: http://www.iprbookshop.ru/66320.html

10. ITepeyenb MHPOPMALMOHHBIX TEXHOJIOT M
ABTromartuzupoBaHHas nHpopmanroHHo-rpadpudeckas cucrema AUI'C I'pa®uC —TakTuk -
https://www.graphicalfiresets.ru /

11. MaTepuajibHO-TeXHUYECKOe o0ecneuyeHue TUCIHIIMHBI

Jnst uTeHus ek UMEIOTCS ayAUTOPUU JJISl HCTIOJb30BaHUS MYJIbTUMEAUIHBIX CPE/ICTB,
noka3a y4eOHBIX KHHO- M BHJAEOMATEpUAOB CIAiiIOB, AJEKTPOHHbIE MPE3EHTAMU 10 TeMam
JIEKIIUH.

12. OcobeHHOCTH OCBOEHUS JUCHHUILIMHBI 1JI1 HHBAJIUAOB M JIUI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 3710POBbSI

OOyyenne oOyyaroUMXcsd C OrPAaHUYEHHBIMH  BO3MOXHOCTSMHU  3J0pPOBbsSl  IpHU
HEOOXOMMOCTH OCYIIECTBIISIETCSI Ha OCHOBE aJalNTHPOBAHHOM paboyeil mnporpamMmsl ¢
UCIIOJIb30BAaHUEM  CHELMATbHBIX METOAOB OOy4YeHHMs U JAMJAKTUYECKUX MaTepHalioB,


http://www.iprbookshop.ru/66320.html
http://www.iprbookshop.ru/6990.html
http://docs.cntd.ru/
http://www.consultant.ru/
http://www.garant.ru/
https://www.graphicalfiresets.ru/

COCTaBIICHHBIX C YYETOM OCOOCHHOCTEH NCUXO(MU3MYECKOTO Pa3BUTHUS, WHIUBUIYATBHBIX
BO3MOYKHOCTEH M COCTOSIHUS 3/I0POBBS TAKKX 00ydaromuxcs (00ydaromnierocs).

B niensix ocBoeHus y4eOHOM TpOrpaMMBbl JUCIUILTAHBI MHBAIUIAMU U JIMIIAMU C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbsI 00€CIIeUnBaETCS:

* JUIS WHBAJIWIOB W JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3J0POBbS IO 3PEHUIO:
pa3MelieHne B JOCTYIHBIX JJisi 00y4YarouIuXcs, SBISIONIMXCS CIENbIMU WIH CIa00BUASIIUMU,
MeCTax ¥ B aJalITHPOBAHHON popMe CIIpaBOYHON MH(DOPMALIUY O PACTIMCAHUY YICOHBIX 3aHATHUI;
MPUCYTCTBUE ACCUCTEHTa,  OKa3bIBAIOILIET0 O0yUaroleMycsi HEOOXOIUMYI0  TIOMOIIb;
BBIITYCK aJIbTEePHATUBHBIX ()OPMATOB METOJIMYCCKUX MATEePUAIOB (KPYMHBIA MIPHPT HIN
ayauodaiiniel), ucnosb3oBaHue Bepcuu caita mua ciadoBupanmx OBC IPR BOOKS u
cnenuanbHOro MoominbHoro npusioxenus IPR BOOKS WV-Reader (mporpamMMbl HEBU3yaabHOTO
noctyna K WHQOpMAIMH, MpelHa3HaYeHHOW i MOOWJIBHBIX YCTPOMCTB, pabOTaloluX Ha
omeparmonHoii cucreMe Android u 10S, kotopas He TpeOyeT CHEUalIbHO OO0yYEHHOTO
accucTtenrta, T.K. Jogu ¢ OB3 mo 3peHuio paboTalOT cO CBOMM YCTPONCTBOM MPHUBBIYHBIM
CrocoO0M, UCTIOIB3Ys CHEIHUATLHBIC MTATHBIE TPOTPAMMBI JUISI HE3PSYUX JIOJCH, ¢ KOTOPBIMH
IPR BOOKS WV-Reader nmeeT moaHyr COBMECTUMOCTH);

* JUISl WHBAIUIOB M JUI[ C OrPAaHUYCHHBIMU BO3MOXXHOCTSIMH 3I0POBbSI IO CIYXY:
Ha/JIeXKAIIMMHU 3BYKOBBIMH CpPEJICTBAMH BOCIIPOM3BEIEHUE HH(POPMAIUH;

* JUISl WHBAIUIOB W JUI[ C OrPAHMYCHHBIMA BO3MOXXHOCTSIMH 3[I0OPOBBS, HMEIOIINX
HapyLICHUs OMOPHO-JBUTATEIBLHOTO ammapaTa: BO3MOXHOCTb OECHpensTCTBEHHOrO J0CTyma
00ydJarmuxcsi B y4eOHbIE TOMEIIEHUS, TyaJleTHbIE KOMHATHI U JIPyTHe MOMEIIEeHUsT Kadeapsl, a
Tak)Ke NpeObIBaHNE B YKA3aHHBIX  MOMEIICHUSX.

OOpazoBanue 0OYyYaArOIIUXCS C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI MOXKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOYYaIOLIUMUCS, TaK U B OTIEJIbHBIX IPyIIax WIH B
OTJICTBHBIX OPTaHU3AIUIX.



npuioxkeHue 1
MuHuCTEpCTBO HAYKH U BhICIIEro oOpa3oBaHusi PO
OI'bOY BO «l'ocynapcTBeHHBIN arpapHblii yHUBEpcUTET CeBEPHOTO 3aypalibsi»

WHXeHepHO-TEXHOIOTHUECKUN HHCTUTYT
Kadenpa «TexnocdepHass 6€301MacHOCTH

®OH/J ONEHOYHbLIX CPEJACTB

no yueoHoi gucuumivae IIOZKAPHASA BE3OITACHOCTD
TEXHOJOI'MYECKUX ITPOLECCOB

1utst HantpasiieHnst noarotoBku 20.03.01 TexnocgepHasi 0e3o0macHOCTh

npoduins [oxapHas 0e30macHOCTb

ypOBCHB BBICIHIECTO 06p330BaHH$I - 6aKaJIaBpI/IaT

®dopma o0ydeHus - OUHasi, 3a09Has

Paspadoruyuk: Crapmuii npenogasarens b.H.Kypoukun

VYTBepxIeHO Ha 3acelaHiH Kadeapsl

npotokoi Ne 10 ot 31 mas 2024r.

=

W\
KR\
|ANR\

3aBenyronuii kapeapoinr — / C.B.Pomanos

Tromens, 2024



KOHTPOJIBHBIE 3AJJAHUSI U UHBIE MATEPUAJIBI OHIEHKH
3HAHWIi, yMEeHN, HABBIKOB M (MJIM) ONBITA AeSITeIbHOCTH, XapaKTepu3ylolue
3Tanbl (OPMUPOBAHUA KOMIIETEHIMIA B Mpouecce OCBOCHUSI TUCHMILTHHBI
Hoowcapuaa d6e3onacnocmos mexHo102UUEeCKUX RPOUECCO8

KommiekT 3ajaHuii 1Jisi KOHTPOJIbHOM padoThl
TEMA: OIIPE/JIEJIEHUE KATETOPUM IIOMEILLEHU 110
B3PbIBOIIOKAPHOM U NOKAPHOH OIMACHOCTH
Bce mnomenieHuss TPOM3BOACTBEHHOIO M CKJIAJICKOIO Ha3HA4YEHHUS TI0
B3PBIBOIIOYKAPHOU M MOXKapHON OMACHOCTH MOAPa3ICIISIIOTCS Ha:
® TIOBBIIICHHON B3PHIBOMOKAPOOMACHONW OMACHOCTH, OTHOCSIIHUECS K KaTeropuu
A;
® B3PBIBONOKAPOOMNACHBIE MOMEIIEHUsI, OTHOCAIINECS K KaTreropu A u b;
e [0KapoomacHbIE MOMEIIEHUsI, OTHOCsIUECs K kareropusiMm B1, B2, B3 u B4;
® TIOMEUICHUs, OTHOCAIIMECS K kaTteropusim [ u [1.
[Ipu kaTeropupoBaHUU MOMELIEHUN IO B3PBIBONIOKAPHOU U IMOKAPHOU
OTMACHOCTH YUUTHIBACTCS:
1. ArperaTHOe COCTOSIHUE 00OpalllatoIIMXCs BEIIECTB U MAaTEPUATIOB.

2. B3peiBonoxkapooracHble CBOMCTBA TOPHOYMX BEIIECTB U MaTepUaioB
(TemnepaTypa BCHBIIIKH JKUIKOCTEN; BOBMOKHOCTh BEILIECTB B3PBIBATHCS HIIH
rOpeTh MPU B3aUMOJECUCTBUM C BOJIOM, KHUCIOPOJOM BO3AyXa WIM APYr C
JIPYTrom).

3. KomuyecTBO  B3pHIBOMOXKAPOOMACHBIX  BEIIECTB, BBIPAKEHHOE B
U30BITOYHOM JaBJICHUM B3pbiBa AP uiaM BenuyMHE yAENbHON MOXKapHOU
Harpy3ku g.

4.  OcoOEHHOCTh TEXHOJIOTHH (C)KUTAHUE BEIIECTB, TUIABJICHHUE U T.I1.).

HUcxons w3 BbIIE yKa3aHHBIX MOJIOKEHUM, KATErOPUM MNOMEMICHUM II0
B3PBIBOMOKAPHON U MOKAPHOU OMACHOCTHU CJEAYET MPUHUMATh B COOTBETCTBUE C
tabmuueir  3.1. Ilpy 53TOM HEoOXOAMMO  MOCIEAOBATEIBHO  MPOBEPSTH
MPUHAJICKHOCTh TOMEIIEHUS K YKa3aHHBIM KaTEropusiM, CUMTasi OT BbIcIIeH (A)
1o Husmei ().

Onpez[eneHHe KaTCropun KaXao0ro Ipou3BOACTBCHHOI'O HIIM CKJIaACKOI'O
IMOMCHICHUA PCKOMCHAYCTCA IIPOU3BOJANTD B cnenymmeﬁ IIOCJIACAOBATCIIbHOCTH:

O6ocHOBaTh BEIOOP pacueTHOTO BapHaHTa aBapUIMHON cuTyanun. B kadecTBe
PacyYeTHOrO CJIeIyeT BHIOMPATh HauboJee HeOIaronpusITHBIM BapUaHT aBapuu UITU
NepuoJi HOPMaJbHOM paboOTHl ammapaTtoB, HpU KOTOPOM BO B3pbIBE OyIeT
y4acTBOBAaTh HAMOOJIbIIIEE KOJTMYECTBO BEIIECTB M MAaTEpUAJIOB, Han0OJIee OMMACHBIX
B OTHOIIIEHWUH TTOCJIC/ICTBHUIA B3PHIBA.

CobOparb HeOOXOIMMBbIE JaHHBIE JIsi pacyeTa U30BITOYHOTO JaBJICHUS
B3pbIBa AP, a UMEHHO:



a) ONPEACIUTh pa3Mephbl MIOMEIICHHS U €ro CBOOOAHBIN 00heM. CBOOOTHBII
00BbEM IMOMEIIEHUSI ONPEAEAeTCs] KaK Pa3HOCTh MEXAy 00bEMOM IOMEIIEHUS U
00bEMOM, 3aHHMAEMBIM TEXHOJOTHYECKHM o00opyaoBaHueM. Eciau cBOOOIHBINM
00bEM IMMOMEUIEHUSI ONPEAEIUTh HEBO3MOXKHO, TO €ro JOIyCKAaeTCsl NPUHUMATh
paBHbIM 80% reoMeTpuyecKkoro o0beMa MoMeIeHus;

Ta6mumal.l YcnoBust onpeeneHus KaTeropuy MOMEIICHUH B 3aBUCUMOCTH OT
arperaTHoro COCTOSIHUS BEIECTB, UX MOXKAPOB3PHIBOOMACHBIX CBOMCTB,
M30BITOYHOTO JAaBJICHUS B3phIBA U OCOOCHHOCTEHN TEXHOJIOTUU

No | Xapakrepucruka Kareropuu nomenienuit 1 OCHOBHbIE (PaKTOPBI UX
H/ BEILIECTB U ONIpCACIIAOIINC
I ImaTepuanon A b B1-B4 I |
Coxurarorcs Wi
TAJTU3UPVIOTCS
1 | Toproune razer |AP>5 klla AP<5 klTa |” by
B Ka4eCTBE
TOILIUBA
JlerkoBocrame-
) HAIOIIAECS 5 <5
>
SKHI-KOCTH C AP>5 klla AP<5 klla
taen < 28 °C
JlerkoBocramMe-
HAIOIIHECS AP>5
3 AP<5 kIla
JKUJIKOCTH C kI1a
tBCl'[ > 28 OC
Coxurarorcst Win
I'oproune AP>5 THITU3UPYIOTCS
4 AP<5 kITa |” Py
JKUIKOCTH klla B Ka4yecTBE
TOILIUBA
TpynHoroprouune
K +
JKUIKOCTHA
TBepasie He CoxuraroTcs uin
6 TOPIO-4ue WCNOJIb-3y |YTHIM3UPYIOTCA
BEIIECTBA U IOTCS KaK |B Ka4eCTBE
MaTepHUaIbI TOIUIMBO  |TOILIWBA
TBepapie
TPYJAHO-TOpPIOYHE
7 BEIlle-CTBA U +
MaTepUAIIbI
["'oprouue UM 1 AP>5
8 p AP<5 xITa
BOJIOKHA klla
9 BemectBa, AP>5 |Toabko
B3aN-MOJICHCTBY klla rOpST




00110505

C BOJIOM,
KHUCJI0-POJIOM
BO3AyXa U APYT C

JIPYyTOM
B ropsuewm, B
Heroproune PaCKaJIEHHOM X0JO0A-HO
10 |BemiecTBa AU M
1 MaTepHuabl pacIUIaBICHHOM |COCTO-STHU
COCTOSIHUU u

0) ompenenuTh KIMMATHYECKUE YCIOBHS B IIOMCIICHHM U YCIOBHS,
CIIOCOOCTBYIOIIME HAKOIJICHUIO TOPIOYMX BEHIECTB (TeMmmepaTypa BO31yXa;
KpaTHOCTh BO3yX0OOM€Ha  aBapuWHOW  BEHTUJISIIUU, MHTECHCUBHOCTD
MBUICOTIOXKEHUSI HA JOCTYHHBIX M TPYAHOJOCTYHHBIX MOBEPXHOCTSIX, a TaKXKe
IJIOIIAb IMOCICIHUX U T.I1.);

B) BBINIKMCATh WM ONPEACIUTh PAacdeTOM OCHOBHBIE (DU3MKO-XUMUYECKHUE
NOKa3aTeJM W  TOKa3aTeld  MOKapOB3PHIBOOIACHOCTH  OOpallalomuxcs B
TEXHOJIOTUYECKOM  OJIoOKe  BemlecTB  (MakCHUMaJlbHOE  JaBJI€HUE  B3pbIBA,
CTEXMOMETPUYECKYIO KOHIIEHTPALUIO, INIOTHOCTD, MOJIEKYJISIPHYIO MACCY, TEIUIOTY
CropaHusi, 1aBJI€HHE HACBIIIEHHBIX IAPOB U JIp.);

T') OIPEIETUTH OCHOBHBIE XapaKTEPUCTUKH TEXHOJIOTUYECKOTO 0JI0Ka (00BeM
anmapaTta, CTENeHb 3aloJIHEHWS WJIM Maccy IMbUIM B ammnapare, padouylo
TEMIIEPATYPY, NPOU3BOJUTEILHOCTh HACOCA WM KOMIIPECCOPA, JIMHY U JTUAMETP
OTBOJAIIETO W TOJBOJSIICTO TPYyOONpOBOAa, TUIOMIANb CBEKEOKPAIIEHHBIX
MOBEPXHOCTEHN, MPOJIOTKUTENHHOCTh OJTHOTO ITUKJIA MBUICBBIACICHUS U T.11.).

IlpouszBecTn  pacyer HU3OBITOYHOrO [JaBjieHMsi  B3pbiBa. g
WHIMBUyaIbHBIX TOplounx BemiecTB (Ta3zoB u napos JIBXK u [7K), cocrosmux u3
atomoB C, H, O, N, Cl, Br, I, F, uz6sitounoe naBnenue B3psiBa AP onpezensiercs mo
bopmyiie:

max o

) m-Z 100 1

AP =(P,. —P,) ,
Ve Prum. Cor Ky

(1.1)

ra€ Pmax - MakCUMalbHOE [ABJICHHE B3pbIBA, OINPEICIAEMOE IO CIPABOYHBIM
NaHHbIM. [Ipym OTCYTCTBMM JAHHBIX [OIYCKAETCS NPUHUMATH Pmax
paBabIM 900 klla;

P, - navanbHOe naBnenue, klla (nomyckaercs mpuHumath paBHbiM 101,3
klla);

M - Macca roprouero rasa Wiy napoB JETKOBOCIJIAMEHSIOIIUXCSI U TOPIOYUX
JKUJIKOCTEH, KT

Z - x03(p(ULMEHT y4acTHUsl TOPIOYEro BO B3pPbIBE (JOMYyCKAeTCsl IPUHUMATh
o Tabmaute 5.2);

Vs - CBOOOIHBINA 00BHEM TTOMEIICHUS, M,



O-n - IUIOTHOCTh Ta3a MJIM IIapa IIPM PacdeTHOW Temieparype tp, Kr/m3,
BBIYHCIIsieMast o0 popmyie:

B M
vV, -(1+0.00367-¢,)’

Pro. (1.2)

rae M - MoJsipHas Macca ra3a Wiy napa, Kr/KMOJib;
Vo - MONAPHBIA 00beM, paBHBIH 22,4 M3/KMOJIb;

Ip - pacueTHas TeMIlepaTypa, paBHass MaKCUMaJIbHO BO3MOYKHON TeMIlepaType
BO3/yXa B nomMenieHuu, °C;

Cem - CTEXMOMETPUYECKAS] KOHIEHTPALIMS TOPIOYETO BEIIECTBA B BO3ayXe, %
(0OBEeMHBIX), BbIUKCsIEMad 110 (hopmyie

B 100 13
T 14+4.76- 4 (1.3)
ng —ny no o
rne f=n.+ - - CTEXHOMETPUYECKUI KO3(PPUIMEHT KUCIOPO/Ia B

4 2
pEaKLUU TOPEHU;

Ne, Ny, No, Ny - gucio aromoB C, H,O 1 rajionioB B MOJIEKYJI€ TOPIOYETO;

Kr - xoadduimeHTt, yIUTHIBAIONINN HETEPMETUIHOCTh TOMEIICHUS W
HeaMabaTUYHOCTh MPOoIecca TOPEeHUs (I0MyCKaeTCsl MPUHUMATh PaBHBIM 3).

JUist cMecell TOproYMX BEIIECTB M MbUIEH pacyeT M30bITOYHOTO JABJIEHUS
B3pbIBA TPOU3BOAUTCS MO (hopmyJie:

m-Q, -P,-Z 1

AP = : ,
VCB “Ps 'CP 'To KH

(1.4)

rae M - macca NbUIA WKW CMECU TOPIOYMX BEHIECTB, BBIIEAIINX B MTOMEIICHUE B
pe3yJibTaTe aBapuu, Kr;

Q. - TemoTa cropaHusi TOPIOYUX BEIIECTB, OMpesesiemMasl o CIPaBOYHON
auTepatype wiud pacueroM, JDx/kr. Jlms BemecTtB HEW3BECTHOTO
CTPOEHMSI, HO U3BECTHOI'O COCTaBa (B TOM YHUCJIE IMbUIEH U BOJIOKOH), OHA
MOXET OBITh orpezesieHa mo ¢popmyse J[.M.Menaeneena:

On = 339,4C + 1257H - 108,9(0+N - S) - 25,1(9H + W), (1.5)

rne C, H, O, N, S u W — COOTBETCTBEHHO COJICp>KaHHE B BEIIECTBE YIJIEPO/a,
BOJIOPO/JIa, KUCIIOPO/Ia, a30Ta, CEPhI, U Biaru, % (MacCOBBIX).



Jliist cMeceil ra30B ¥ MapoB HU3ILAS TEIJIOTa CTOPAHUSI MOKET OBITh Haii/ieHa
KaK CyMMa IIPOMU3BEIECHUM TEIUIOTHI TOPEHUS KaKIOI0 FOPIOYEro KOMIIOHEHTA Ha
€ro 00ObEMHYIO JIOJI0 B CMECH :

C D,
Oy _iZ_I:(QH )z’ ﬁ1 (1-6)
rie (Q ») i - HU3IIast TerI0Ta TOPEHHUS 1-T0 KOMIIOHEHTa roproueii cmecH, JIK/KT;
@i - COACpIKaHUE 1-TO TOPIOYEro KOMIIOHEHTa B cMecH, %,
N - YUCJI0 TOPIOYHMX KOMITOHEHTOB B CMECH.

Jlist HeTenpoIyKTOB HU3IAS TEIUIOTa CTOPAHUS MOXKET ObITh paccunMTaHa
no Qopmyne bacca:

Hr = 50460 - 8,545 - p (1.7)

TI€ - INIOTHOCTD KHUAKOCTH, KI/M,

Z - x03(QGUIMEHT y4yacTHsl TOpIOYEro BellecTBa BO B3phiBe. Jljig cmeceit
TOPIOYUX Ta30B U MAPOB KUIKOCTEH €ro MOKHO OMPENETUTh M0 TabIuIe
3.2. Jlns B3BemeHHOW mbUM Kod(hduIMEeHT Z paccCUUTHIBACTCS I10

bopmyre:
Z=0,5 -F, (1.8)

rie F — maccoBas 10 4acTUIl TBUIM pPa3MEPOM MEHEe KPUTHYECKOIo, C
MPEBBIIICHUEM KOTOPOTO a3pPOB3BECH CTAHOBUTCS B3PHIBOOE30IIACHOM, TO
€CTh HE CIIOCOOHOW pacTIpOCTpaHsTh MmiiaMs. [Ipu oTCyTCTBUU TaHHBIX
noryckaercs s mbuied npuaumats Z = 0,5,

L s~ INIOTHOCTDb BO3aYyXa 10 B3phbIBa IIPpU Ha4vaJbHOU TeMIICpaType, KF/MS;

C, - TerioeMkocTh Bo3ayxa, JIx/(kr K). Jlomyckaercs mpuaumats C, = 1010
Jhx/(xr K).
T, - HauanbHAas TEMIIEpaTypa Bo3ayxa, K.

Tadauua 1.2. 3nauenus kodpduirenTa Z st pa3InyHbIX BUOB TOPIOYETO

Bua roproyero Bemecrsa 3Hauenus Z
Bonopon 1
["oproune rasel (KpoMe BOJIOPOIA) 0,5
JIBX u I'K, HarpeTsie 10 TeMnepaTyphl BCIBIIIKA U 0.3
BBILIIE

JIBK u 'K, HarpeTble HUXe TeEMIIEpaTyphbl 0,3




BCIIBILLIKH, IPU HAJTMYUU BO3MOKHOCTH
00pa3zoBaHHUs a3p030Jis

JIBK u 17K, HarpeTbie HUXke TeMIiepaTypsl
BCIIBIIIKH, IPU OTCYTCTBUHU BO3MOKHOCTHU 0
00pa3oBaHUsI a3PO30Jis

PacuetHoe n30bITOYHOE NaBiieHHE B3pbiBa AP i BEHIECTB U MaTE€pHAIOB,
CIIOCOOHBIX B3pBIBATHCA U TOPETh MPHU B3aUMOJICHCTBUU C BOJOM, KHCIOPOIOM
BO3/yXa WIU APYT C APYroM, HEOOXOAUMO TaKXKe OIpPENESATh 110 BbIIIE YKa3aHHOU
dopmyne (1.4). OgHako mpu 3TOM CIEIYET YUUTHIBATh HEKOTOPbIE OCOOCHHOCTH.
Benuuuna Q, B popmyie (3.4) npuHuMaeTcsi paBHOW SHEPTUH, BBIICIAIOIIEHCS IPU
B3aMMOJICMCTBUM BEILECTB C YYETOM HX CrOpaHMs A0 KOHEYHBIX COEIMHEHUM.
KoaddurnueHT yuactust Toprourx BEIIECTB BO B3pPbIBE ClEAYyET MPUHUMATh PaBHBIM
Z=1. Ecam BennuuHy uW30BITOYHOIO JaBlieHHs B3pbiBa AP omnpegenutrs He
IIPEACTABISAETCS BO3MOXKHBIM, TO JIOITYCKAETCS MPUHHUMATh €€ IMPEBBIIAIOIIEN 5
kl]a.

OcHOBHasi TPYAHOCTh MPHU pacuere HU30BITOYHOIO JABJIICHUS B3pbIBA IO
dbopmynam (1.1) u (1.4) cocTouT B OmNpeeNeHUH MAacChl TOPIOYUX Ta30B, MapoB
KAJIKOCTEW W TBUJIEH KOTOPBIE MOTYT BBIMTH B MOMEIICHHE B CIy4ae aBapyuH HA
OJIHOM M3 TEXHOJIOTHYECKUX OJIOKOB.

B cootBerctBue ¢ TpeboBanusimu CII konruuecmeo 2azoe, komopwie mozym
nOCHMYyRUmMb 8 noMeujeHue u o0pPa30eams 2a306030yuiHble cMecu, HeoOX0IUMO
OMPEACNIATh UCXOJIS U3 CIACAYIONIUX MPEANOChUIOK:

a) MPOUCXOJIUT pacu€THas aBapusi OJHOTO ammnapara, Mpu KOTOPOH UMeeT
MECTO CaMblii HEOJIAroNpUATHBIA BapHaHT, TO €CThb B IMOMEIICHHE IOCTyHaeT
HamOOJIbIIIEe KOJMYECTBO Ta30B, HAMOOJEE OMACHBIX B OTHOIICHUH ITOCIICICTBHIMA
B3pHIBA;

0) BCE copepKUMOE anmapara MoCcTymaeT B IOMEIICHUE;

B) OJIHOBPEMEHHO TMPOUCXOAUT yTE€YKa BEIIECTB U3 IMOJBOJAIIUX U
OTBOJAIIMX TPyOONMPOBOJOB B TEUEHWHM BPEMEHHU, HEOOXOJUMOTO IS UX
OTKJIFOYEHHS.

PacuérHoe BpeMst OTKIIOUEHUS TPYOOIPOBOIOB IPUHUMAETCS PAaBHBIM:

e BpeMeHU cpadaThIBaHMsI CUCTEMbI aBTOMATHUKH, 33/1€HCTBOBAHHOM JJIst
OTKJIFOYEHHS] TPYyOOIIPOBOJIOB, HO TOJBKO B TOM CIly4dae, €CIM BEPOATHOCTh
otkaza cucrembl He mnpeBbimaer 0,000001 B rox wumm  obecrnedyeHO
pe3epBUpOBAaHUE €€ DIIEMEHTOB. PacdyeTHOE BpeMsl OTKIIOUYEHHUS MPU ITOM
IIPUHUMAIOT 110 MACTIOPTHBIM JJaHHBIM YCTaHOBKH;

e 120 c, eciiu BEpPOSATHOCTh OTKAa3a CUCTEMbl AaBTOMATHUKH MPEBBIIACT
0,000001 B rox 1 He oOecrieyeHo pe3ePBUPOBAHUE €€ DIIEMEHTOB;

e 300 ¢ B ciydae py4dHOrO OTKIIFOUEHHS 3aIBUKEK.

HOI[ «BpPEMCHCM Cpa6aTI>IBaHI/I}I» H «BPCMCHCM OTKIIOUYCHUA» CIICAYCT
IMIOHUMATh IMIPOMCIKYTOK BPCMCHHU OT Ha4dalla IIOCTYIUICHHUSA IOpro4Y€Cro BCIICCTBA M3



TpyOOTIIPOBO/Ia 10 TIOJIHOTO MPEKPAIICHHS €T0 TOCTYIUJICHHUS B TIOMEIIICHHE.

KosmnuecTBo KuAKOCTEN, KOTOPHIE NPU MOCTYIUICHUH B MOMELIEHUE MOTYT
UCHapATbCA U OOpa30BBIBATH MMAPOBO3JAYIIHBIE CMECH, HEOOXOAUMO OIPENEIATh
UCXOs U3 CIEAYIOLUX IPEANIOCHIIOK:

a) MPOUCXOAUT pacy€THas aBapusi OJHOIO afmapara, Npu KOTOPOH B
IOMELIEHUE MOCTyNaeT HauOoblIee KOJIUYECTBO JIETKOBOCIUIAMEHSIOIUXCS WIH
TOPIOYMX JKUJIKOCTEW, HanboJiee OMacHbIX B OTHOUIEHUH MOCIECTBUI B3pPbIBA;

0) BCc€ copepKUMOE anmapara MocTymaeT B IOMEIICHUE;

B) OOAHOBPECMCHHO IIPOUCXOAUT YTCUHKA KHUIAKOCTH U3 IMMOABOAAIINX U
OTBOAAIINX Tp}I6OHpOBOIIOB B TCYCHHMHU BPCMCHH, HCO6XOI[I/IMOFO I HUX
OTKJItOUYeHUs. PacueTHoe BpCM:A OTKIIIOUCHUA IIPUHUMACTCA TAKIKEC, KaK U B CJIydac €
razamMmu.

') IPOUCXOAUT UCIIAPEHUE C IOBEPXHOCTH PA3IUBIICHCIKUIKOCTH.
[Inomanp ucnapeHus Npu OTCYTCTBUM CIIPABOYHBIX JTAHHBIX OMPEACIIICTCS UCXO IS
U3 pacuera, 4to 1 J1 cMeceil u pacTBopoB, coaepxkamux 70% u meHee (1o macce)
pacTBoOpUTENeH, pasnuBaerca Ha mwiomany 0,5 M2 a OCTalbHBIX KUIKOCTEH — Ha
IM?> monma momemenus. Ilpu ompeneneHMd IUIOMIAAU Pa3inBa HEOOXOAUMO
YUYUTHIBATh  HAJM4YM€ MPUSMKOB, OOPTUKOB U  TOJOOHBIX  YCTPOICTB,
MPENATCTBYIOUIUX PACTEKAHUIO KUJIKOCTH.

1) IPOUCXOIUT UCTIAPEHUE KUJIKOCTEN U3 EMKOCTEH, IKCIUTYaTUPYEMBIX C
OTKPBITBIM 3€pPKaJIOM (TO €CTh U3 almnapaToB C OTKPHITON MOBEPXHOCTHIO
UCIIapEHus);

e) MPOUCXOJUTHUCITIAPCHNEC CO CBCIKCOKPAILICHHBIX HOBerHOCTefI;

) JUIMTEIBHOCTh UCHAPEHUS KUJIKOCTH MPUHUMAETCS PABHOW BPEMEHH €€
MOJIHOTO ucnapeHusi, Ho He 6omnee 3600 cek.

Konuuecmeo nwvineii, komopvie mocym nocmyname 6 HOMeweHue Uu
00pazosvleams NvLIEBO30VUIHbIE CMecCU, HEOOXOIUMO ONPEACNSITh HCXOId U3
CIEAYIOIIUX MPEANOCHIIOK:

a)  pacyeTHOM  aBapuu  MPEIUIECTBOBAJIO  NBUICHAKOIJIEHUE B
MPOU3BOJICTBEHHOM TIOMEIIECHUU, MPOUCXOJAIIEEe B YCJIOBUSX HOPMAJIBHOTO
pexuMa paboThl (HampuMmep, BCIEJACTBUE NBUICBBIICICHUS U3 HETE€PMETUYHOTO
MIPOU3BOJICTBEHHOTO 000PYAOBaHNSA);

0) B MOMEHT pacyeTHOW aBapvy MPOU3OIILIA TTaHOBAs (PEMOHTHBIE pabOTHI)
WM BHE3amHasi pa3repMeTH3alusi OJHOT0 M3 TEXHOJIOTMYECKHX amnmapaToB, 3a
KOTOPOM MOceoBad aBapuiHbIA BBHIOPOC B MOMEIICHUE BCEW HaxoAsIIEHCS B
amnmnapare MbUIH.

Mertoauka onpeneneHus Maccel ra3oB, IIapoOB U IIbUIEW, KOTOPBIE B CMECHU C
BO3JyXOM MOTyT 00pa3oBBIBaTh B3pPHIBOOINACHBIE CMECH, MOJIPOOHO paclucaHa B
CII 12.13130.2009.

Ecau B IMPpOU3BOACTBCHHOM  ITOMCIICHHUUA 06pan1a}0Tc;1 I‘I/I6pI/II[HBIC
B3PBIBOOITIACHBIC CMCECHU, COACPKAIINEC TOPIOYNC I'a3bl (HapBI) " IIbIJIN, TO PACYCTHOC
M30BITOYHOE AaBJICHUC B3PbIBA B TAKOM ITOMCIHICHUU HGO6XOI[I/IMO OIIpCACIIATD 110

bopmyie:



AP = API + AP2, (1.9)

rae  AP1 - u30BITOYHOE JaBJICHHWE B3PbIBA JUIA Ta3a WM Iapa, BBIYUCICHHOE I10
dbopmyie (3.1) unu (3.4), xlla;
AP - ©30BITOYHOE JaBJICHHE B3PbIBA, BHIYMCICHHOE IS TOPIOYEH MbLUIN 110
dbopmymne (3.4), klla.
3Has BEJIMUMHY PACYETHOTO H30BITOUHOTO JABJICHHUS B3PbIBA, KOTOPOE MOXKET
BO3HUKHYTh B  IPOMU3BOJACTBEHHOM MM  CKJIQJACKOM  IIOMCIICHHH IIPH
BO3HUKHOBEHUHU aBapUHHOW CHUTyaIldH, MOKHO MPHUCTYIATh K CIEAYIOIIEMY JTaIly
-onpeaeuTh NPHHAJJIEKHOCTh TOMEIIeHHS K B3PbIBONOKAPOONACHBIM
KATeropusim.

[IpuHaAJIe)KHOCTh MOMEIIEHUS K B3PBIBOIIOKAPOOMACHBIM KaTEropusiM A U
b omnpenensercs mo Tabnuue | B 3aBUCMMOCTH OT arperatHoro COCTOSIHHS
oOpalllaroluxcs TOpPIOYUX BEIIECTB, HMX B3PHIBONOXAPOOIMACHBIX CBOICTB,
U30BITOYHOTO /1aBJICHUS B3pbIBAa U OCOOCHHOCTEN TEXHOJIOTUU.

Ecnu nomenienre He MOXKET OBITh OTHECEHO K B3PBIBOIOKApOOMACHOM
KaTeropuu, TO HEOOXOJUMO MPOBEPUTH €r0 MPUHAIICKHOCTh K MOXKApPOOIACHOM
KaTeTOpHHU.

Omnpenenenne MoKapoonacHoOW karteropuu mnoMemenus. OnpeneseHue
MI0’KapOOITaCHONW KAaTErOpUHM TOMEIIEHUS OCYIIECTBISACTCS IYTEM CpPaBHEHUS
MaKCHUMaJIbHOT'O 3HAYEHUS yAEJIbHON BPEMEHHOMN MOKApHON HArpy3Ku Ha JH0O00M
U3 YYaCTKOB C BEJIMYUHOM YJ€IbHOU MOKapHOU HAarpy3KH, IPUBEICHHOMN B TaOIHIIE

1.3.

MakcumanbHOE 3HAUYEHUE YICIbHOW BPEMEHHOW IIOKAPHOM HArpy3ku g
omnpeaensieTcs mo hopmyiie:

_Q
g="=, (1.10)

raie  Q - moxapHas Harpy3ka B mpejenax mokapoomnacHoro ydactka, MJIx;
S - mIomaas pa3sMeIIeHuUs 0KAPHOI Harpy3Kku, M2 (HO He MeHee 10 M?).

[Toxapnass nHarpy3zka Q B dopmyne (1.10) BkirowaeT B cebsi pa3iIdyHbIC
codeTaHus (CMECh) FOPIOYHX M TPYIHOTOPIOYUX KHUIKOCTECH, TBEPABIX TOPIOYHX H
TPYJIHOTOPIOYMX  BEHIECTB W  MAaTepUajoB, HaXOIAIIMXCS B  Mpejesax
noskapoornacHoro ydyactka. Ona omnpejaensercs no hopmyre:

Q=36, H, (1.12)

rae  Gi - KOJIMYECTBO 1-TO MaTepualia MoKapHON HArpy3KH, KT;
Hr wi - HU31Ias TETUIOTA CropaHus 1-To MaTepualia MmokapHou Harpy3ku, MJIx/Kr.

Tabnuua 1.3. YcnoBus onpeneneHus NoxapoolnacHbIX KaTeropuil NoMeeHuH

Karero-p | Vnensnas nosxkapaas

[Ipumeyanue
nn Harpys3Ka Ha y4acTKe,




M]Tx/M?
BI He Gortee 2200 Crnioco0 pa3melnieHus: HoKapHON Harpy3Ku He
HOPMHUPYETCS
1. Cmoco0 pa3MmemieHuss TIOKApHOW HArpy3Kd HE
HOPMHUPYETCS.
B2 1401 - 2200 PPy
2. HeobxoauMo mpoBepHTh YCIOBHUE MPUHAIICKHOCTH K
kareropuu Bl (ycnosue 1.12).
1. Cnoco0 pa3MmeleHuss TOXKAPHONM HArpy3ku He
HOPMHUPYETCS.
B3 181 - 1400 PYPY
2. Heo0xomuMo poBepHTh YCIOBHE MPUHAICKHOCTH K
kareropun B2 (ycnosue 1.12).
1. TloxxapHas Harpy3ka JOJDKHA pa3MenaThesl Ha JII00OM
y4acTKe MoJia HOMEILeH s MIomabio He 6oiee 10 M2,
B4 1-180 2. Mexny ydJacTKaMH JOJDKHBI OBITh  COOJFOICHBI
MmpenebHble  PACCTOSHUS,  ONpENeNIIeMbIE IO
¢dopmynam (11), (12), (13).

3navenus Hr B popmyre (1.11) onpenensitorcst U3 cipaBoOYHON JTUTEPATYPbI
uiu 1o ¢popmysam (1.5), (1.6) u (1.7).

BpruncnuB 3HaueHME MAKCUMAJIbHOW YJIEJIbHOW BPEMEHHOM ITOKapHOM
Harpy3ku Ha JI000M u3 ydacTkoB 1o ¢opmyne (1.11), ero cpaBHUBAIOT cO
3HAUYCHUSIMU, TIPUBEACHHBIMU B Tabiuie 1.3 W onpenenstoT KaTEeropuro
NOMEILIECHHS.

Ecnu pacuer yaenpHOW IOXKAapHOW HArpy3Ku g IMOKaszaj, YTO IOMELICHUE
OTHOCUTCS K Kateropuu B2 wim B3, TO i moaTBep:KAeHUs] MPUHAMICKHOCTH
MOMEIIEHUS K ’TUM KaTEropusM HEOOXOAMMO MPOBEPUTH YCIOBHE:

Q >0,64 gn H?, (1.12)

rae g» =1400, ecnu 181<g<1400 u g, =2200, eciiu 1400<g<2200;

H - MUHMMaIBbHOE PACCTOSIHUE OT IMOBEPXHOCTHU MTOKAPHOU HATPY3KH 10
HUKHETO nosica epM MEePEKPHITUS WU MOKPBITHUS, M.

B tom ciyuae, ecnu ycnoBue (1.12) coGmomaercsi, TO OMEIIEHUS CIEAyeT
OTHOCUTh K Oo0Jiee BBICOKUM KaTeropusMm, TO e€cTh K Kkareropusm Bl u B2
COOTBETCTBEHHO.

B noxapoonacHeix nomemenusx kareropuii Bl, B2, B3 u B4 nonyckaercs
HAJIMYME HECKOJbKHX YYAaCTKOB C Pa3JIMYHOM TMOXKAPHOM HArpy3KoM, HeE
NPEBBIIIAIONICH 3HAYEHUM, NpuBeAeHHBIX B Tabmuue 3.3. Ho npu stoM B
NOMEIICHUIX Kateropuu B4 Mexy STUMU y4acTKaMH JOJIKHBI OBITH COOJIIOICHBI
IIPOTHUBOIIOKAPHBIE Pa3PhIBbI, B MPEeIax KOTOPHIX UCKIIOUAETCS (MIJIA CHUXKACTCS)



BEPOSITHOCTh PACIPOCTPAHEHUs TMOXapa OT OJHOTO ydacTka K apyromy. UToOsl
YCTAaHOBUTH TpeOyemble TMPOTHUBOIMOXKAPHBIE pa3pbIBBI  HEOOXOAMMO 3HATH
IpeeNbHO A0MYCTUMOE paccTosiHuE Iy MeX Iy ydacTkaMu.

JIns mnokapHOM HAarpy3Kd, COCTOSIIEM M3 TBEpPAbIX TOPIOYHUX U
TPYAHOTOPIOYMX  MaTEpUalOB TNPEACIIBHOE pAacCTOSHHUE  OINpEeNensercs B
3aBHCUMOCTH OT BEJIMYMHBI KPUTUUECKON MIIOTHOCTHU (xp JIYYUCTBIX ITOTOKOB. UeM
MEHbIIE BEIWYMHA (xp, TEM omacHee Mmarepual. [loatomy npu omnpeneneHuun
MIPECIIBHOTO PACCTOSIHUSI MEXKAY YYAaCTKAMHU, 3HAUYCHUE (xp MPUHUMAETCS IO
MaTepuaigy ¢ MUHUMAJIbHBIM 3HaYE€HUEM (xp HA OTHOM U3 ABYX YYaCTKOB.

JIiss  TeX TIOKApOOMACHBIX TIOMEIICHUH, y KOTOPBIX MHHHUMAIbHOE
paccrosiaue H OT MOBEpXHOCTH MOKApHOW HArpy3Kd 10 HIDKHEro mosica (epm
NIEPEKPBITHSI HIIM TTOKPBITUS TIPEBHIIIACT WM paBHO 11 M, ipenenbHOe pacCcTOsTHIE
l;p B 3aBUCHMOCTH OT KPUTHYECKOU IJIOTHOCTH (Jxp JIYIHCTOTO TIOTOKA HEOOXOUMO
ompenensaTh o tadnuie 3.4.

Tabauuna 1.4. PexkoMeHiyeMble 3HaUeHUS TIpeAeabHbIX paccTossHui (1np) B
3aBUCUMOCTH OT BEJIMUMUHBI KPUTHUECKOHN MIIOTHOCTH MAJAAI0IIUX JTYUYHUCTBIX
HOTOKOB (xp)

Qups KBT/M? 3) 10 15 20 25 30 40 50
lup, M 12 8 6 5 4 38 |32 |28

Ecnu 3nauenue H menee 11 M, To mpeienbHOE PACCTOSIHUE MEKY Y4aCTKaMu
omnpeaensieTcs o hopmyiie:

Unp = lup + (11 - H), (1.13)

B Tom cmydae, eciM mno)kapHas Harpy3ka Ha ydacTKaxX IIPEICTaBIICHA
MaTepuajaMM JUIsi KOTOPBIX HEHU3BECTHBI BEIIMYMHBI (xp, 3HAUEHUS MPEAEIIBHBIX
paccTostHAl HEOOX0IMMO PUHUMATH |rp = 12 M.

Jns moxapHOM Harpy3ku, COCTOSIIEH W3 JETKOBOCIUIAMEHSIOIIUXCA WU
TOPIOYMX KUJKOCTEH, MPEJEIbHOE PACCTOSHUE MEXIY Y4acTKaMHU HEOOXOJIHUMO
OTPEACIISAThH IO POopMyJIaM:

lpy=15m npu H>11 m, (1.14)
l,=26-H upuH<11lm. (1.15)

[IpoTuBOnOXKapHBIE pa3pbIBbl MEXKAY YYACTKAMM B I0KapOOIACHBIX
NIOMENICHUsIX Karteropuu B4 H0oDKHBI OBITH OoJiee MpeNeibHBIX PACCTOSHUUN |pp,
ONpeeNeHHBIX 10 Tabnuile 3.4 UM PACUETHBIM MYTEM.

Ecnu momenienne He MOXKET ObITh OTHECEHO HHM K B3PBIBOIOXKAPOOIIACHOMH,



HU K TIO)KapOOIaCHOM KaTeropuu, TO TOTrJa HEOOXOAMMO YCTaHOBHUTH €T0
IIPUHAIEKHOCTD K Kareropusm [ u 1.

Onpenesienne NpUHAAJIEKHOCTH NoMeenus: K kareropusim I' u J1. [Ipu
OnpeelIeHNN PUHAIJICKHOCTH MoMeleHus k kareropusm [ u J[ HeoO6xoaumo
YUUTBIBaTh YCJIOBUSA NPOBEACHUS TEXHOJOTHMUECKUX IPOLECCOB, YKa3aHHbIE B
tabmme 1.1.

YCJIOBME 3AJIAYH NIPaKTHYE€CKOI0 3a1aHUSA
Cymma OBY X nocnepnHMUX undp HomMepa

3aueTHON KHMNXKMN CTyneHTa onpenpenawnT
BapmaHT NpaKTMNYeCKOro 3aagaHMmAa.

Bapuanrt Ne 1.

Paccunrare kareropuro mHOMENICHUS, €CIM pasMephl ero: mnuHa 50 M,
mupuHa 23 M, BeIcOTa 7 M. B momemennn npuMeHsieTcsl TEKCaH, HaXOAAIIUNCS B
HAIOpHO# eMKocTH o0bemoM 2,5 M°. Crenenp 3amonnenus ammapara 0,85. B
HAIIOPHYIO EMKOCTh I'€KCaH II0JaeTCs HaCOCOM IIPOU3BOAUTENLHOCTRIO 30 M /u. U3
HAIlOpHOM €MKOCTH PacTBOPHUTEND MONAETCA CAMOTEKOM B OKPACOYHYIO BAHHY C
IJIOmaAbIo 3epkana 2 M? (okpacka okyHaHueM). OJHOBPEMEHHO B IOMEIIECHUH
MOTYT HaXOJIUThCS JIBa OKPAILIEHHBIX U3ENHS C OKPAIIEHHOM MOBEPXHOCTHIO 110 0,3
M? Kaxablid. [loaBomsimii TpyOONpoOBOa JIMHOW 4 M, auaMeTpoM 35 MM,
oTBOAAIIMH JutMHOM 2 M, auamerpoMm 35 mMm. Koaddunment csoboaHoro oobema
nomemieHuss 85 %, Temmeparypa B nomemeHun 21°C.  OtkiroueHue
MOBPEXKIEHHOTO y4acTKa Bpy4YHYI0. ABapuiiHasi BEHTHWIALMS obecnieunBaeT 10-Tu
KpaTHBINA BO3yX00OMEH.

Bapuant Ne 2.

Paccuutarh KaTeropuio NOMEIICHUS, €CJIM pa3sMepbl €ro: IjIuHa 55 M,
mupuHa 32 M, BbicoTa 6 M. B momemeHun mnpuMeHseTcs OyTuianerar,
HaXOJISIINICS B HATOPHOW €MKOCTH 00BEMOM 7 M3, CrerneHp 3amoTHEHS arnmnapara
0,8. B HanopHy0 eMKOCTh OyTHIIalleTaT MOIa€TCsl HACOCOM ITPOU3BOAUTEIHEHOCTHIO
45 M3/4. VI3 HanmoOpHOI €MKOCTH PACTBOPUTEID IIOJAETCA CAMOTEKOM B OKPACOUHYIO
BaHHy C IUIOIAAbI0 3epkana 1,5 m? (okpacka oxyHaHueM). OIHOBPEMEHHO B
MOMEUIEHUH MOTYT HaXOJUThCS JBAa OKPAIIEHHBIX H3JIeNUS C IMOBEPXHOCTHIO
ucnapenus 1o 0,8 M2 kaxiprit. [ToaBoasmmii TpyOONpPOBO JIUHOM 8§ M, AMAMETPOM
50 MM, oTBOASAIIMI AyMHOM 6 M, TuamerpoMm 75 MM. Koadduuuent cBoOoaHOTrO
obobema momemenuss 70 %, temmeparypa B momenieHun 22°C. OTkIO4YeHUE
MOBPEKIEHHOTO y4acTKa BPY4YHYI0. ABapuiiHas BEHTWISAIUS OOecrieunBaceT §-MU
KpPaTHBIN BO3AyX000MEH.

Bapuant Ne 3.

Paccuurare kaTeroputro NOMENICHUS, €CIM pa3sMepbl €ro: mmuHa 45 M,
mupuHa 25 M, BeicoTa 8§ M. B nomenieHnn npuMeHseTcs aleToH, HaXOAAIUNCS B
HAIIOpHO# eMKkocTu obbemoMm 3,5 m°. CremeHnsb 3amonHenus ammapara 0,8. B
HAIIOPHYIO EMKOCTb all€TOH IOJAETCs HACOCOM MPOU3BOAMUTENBHOCTBIO 90 M%/u. U3



HAIlOPHOM €MKOCTH PacTBOPHUTEINb MOJAETCS CAMOTEKOM B OKPAaCOUYHYIO BaHHY C
mwIomankko 3epkana 1,4 m? (okpacka okyHanueM). OJHOBPEMEHHO B IIOMELICHUH
MOTYT HaxOJUTbCS TPU OKPAIIECHHBIX U3JEIHS C OKPAaIIEHHON MOBEPXHOCTBIO IO
0,5 M® kaxapid. [ogsomsammii TpyOGonpoBoa MHOM 8§ M, muamerpom 70 Mwm,
oTBOAsAIIMHN nnuHOM 6 M, nuameTpoM 100 mm. Koaddumment cBodbogHoro oobema
nomemiennss 70 %, Temmeparypa B nomemeHnn 19°C.  OtxiroueHue
MOBPEXKIEHHOTO y4acTKa BpYUYHYI0. ABapuiiHas BEHTWISIMS oOecrieuuBaeT 6-Tu
KpaTHBIN BO3AyX000MEH.

Bapuant Ne 4.

Paccuutarh kaTeroputo NOMENICHUs, €CIM pa3Mepbl ero: amuHa 70 M,
mupuHa 28 M, BeIcOTa 9 M. B momMemenun npumMeHseTcs NeHTaH, HaXOIAIINNCS B
HATopHo#i emkocth o0bemMoM 3 M3, Crenenp 3amonHenms ammapara 0,7. B
HATIOPHYIO EMKOCTh IIEHTaH I10/Ia€TCs HACOCOM MTPOU3BOAUTENBHOCTEIO 70 M3/u. U3
HaropHOW €MKOCTH PAaCTBOPHUTEIb MOJAETCS CAMOTEKOM B OKPACOYHYIO BaHHY C
nomanso 3epkana 1 M? (okpacka okyHanueM). OJHOBPEMEHHO B IOMENICHUH
MOT'YT HaXOJIUThCA JBA OKPAILICHHBIX U3/EIHUs C OKpPAIIEHHOW MTOBEPXHOCTHIO 10 0,2
M% Kaxaplid. 11omBOSTITHI TpyOomnpoBoa aiuHOW 2 M, auamerpoM 30 Mwm,
otBoAsMi muuHOM 1 M, nuamerpom 30 mMm. Koaddunment ceoboaHoro oobema
nomemenus 80 %, Temmeparypa B mnomemienuu 20°C.  OTkiIoYeHHE
MOBPEXKJIECHHOIO y4acTKa Bpy4YHYI0. ABapHiiHas BEHTWISIIUs oOecrieuuBaet 12-tu
KpaTHBINA BO3yX00OMEH.

Bapuant Ne S.

Paccunrarh Kareropuro NOMENIEHUS, €CJIA pa3Mepbl ero: amuHa 60 M,
mupuHa 30 M, BeicoTa 5 M. B momemieHMM HPUMEHSIETCS STUIIOBBINA CIHPT,
HaXOJISIIIMICA B HAMOPHOM eMKOCTH oObemMoMm 18 M3, CreneHb 3aroNHEHUS
anmapata 0,8. B  HamopHyro €MKOCTb COHPT TIOAAETCS  HACOCOM
IpoM3BOANTENLHOCTEI0 100 M%/4. M3 HanopHOM €MKOCTH PacTBOPHUTEND MOAAETCS
CaMOTEKOM B OKPAacOYHYI0 BaHHy ¢ IUIOIIAAbI0 3epkana 2,5 m? (okpacka
okyHaHueMm). OTHOBPEMEHHO B MOMEIIEHUH MOTYT HaXOJUThCS ABAa OKPALIEHHBIX
M3JIENHS C IOBEPXHOCTHIO HCIIAPEHHS 0 2 M? KaK(bli. I10aBoAsIImi Tpy6OIIPOBO
nnuHou 18 m, nuamerpom 150 MM, oTBOdIME AnuHOM 3 M, nuametpoM 100 mm.
Koapdpunment ceoboanoro oobema nomenienus 60 %, remmneparypa B HOMEIICHUH
24°C. OTxiIIO4YeHHE TOBPEXKICHHOTO Y4YacTKa BPY4YHYIO. ABapuiiHasi BEHTUJISIUA
obecnieunBaet 12-Tu KpaTHBIN BO31yXOOOMEH.

Bapuant Ne 6.

Paccunrare kareropuro mnomeunieHus, €ciu pasMmepsl ero: mnmHa 50 M,
mpuna 20 M, BeicoTa 6 M. B nomMemennn npuMmensieTcs 0eH30J1, HaXOASAIIMICS B
HamopHoit emkocth o0bemoM 3 M3, Crenenp 3amonHenms ammapara 0,7. B
HAMOPHYI0 €EMKOCTh OEH30JI TMOJAETCS HACOCOM IIPOU3BOAUTENLHOCTBIO 110 M%/4.
M3 HannopHO¥M €MKOCTH PaCTBOPUTEIb MOJAETCS CAMOTEKOM B OKPACOYHYIO BAaHHY C
Iomaapio 3epkana 1,5 m? (okpacka okyHanuem). OJHOBPEMEHHO B MOMELIEHUH
MOTYT HaxOJUThHCS BA OKPALIEHHBIX U3EIINS C OKPAIIEHHON IOBEPXHOCTBIO 110 2,1



M? Kaxabid. [logBomsiuii TpyOONIpOBOA IMHOW 7 M, JUAMETpOM 75 MM,

oTBoAIIMN niuHOM 5 M, tuamerpom 100 mm. Koaddunment csobomnoro oorema
nomemenuss 70 %, Temmeparypa B nomemeHun 22°C.  OTkIo4YeHUE
MOBPEKICHHOTO y4acTKa BPYUYHYIO. ABapuiiHas BEHTWISAIMSA oOecrieyuBaeT 8§-TH
KpaTHBIN BO3AYyX000MEH.

Bapuaunrt Ne 7.

Paccunrarh KaTeropuro NOMENIEHUsA, €CIIM pa3Mepbl ero: miuHa 50 M,
mupuHa 23 M, BeicoTa 7 M. B noMeneHn npuMeHsieTcs KCUII0J, HaXOIAIIUNCS B
HanopHOU eMKocTH o6bemoM 1,5 m°. Cremens 3anonHenust ammapara 0,75. B
HAIIOPHYIO EMKOCTB KCHJIOJ MOJAETCS HACOCOM IIPOU3BOUTENLHOCTHIO 30 M%/u. U3
HAIlOPHOM €MKOCTHU PacTBOPHUTEINb MOJAETCS CAMOTEKOM B OKPACOYHYIO BaHHY C
mIomanso 3epkana 1 M? (okpacka oxkyHanueM). OJHOBPEMEHHO B IOMEIICHUH
MOTYT HaXxOJUTbCSI TPU OKPAIICHHBIX U3JEIHS C OKPAIIEHHON MOBEPXHOCTHIO 1O
0,1 M® kaxaeii. [logBomsammii TpyOGOIpOBOM JUIMHOM 3 M, IUaMETpOM 25 MM,
oTBOAsIIMHN JuHOM 2 M, auametrpoMm 30 mMm. Koaddunment ceobogHoro oobema
nomemeHuss 80 %, Temneparypa B nomemeHun 20°C.  OtkiroueHue
MOBPEXKIEHHOTO yJacTKa BPY4YHYIO. ABapuiiHasi BeHTHIANMS oOecnieunBaeT 10-Tu
KpPaTHBIN BO3AYyX0O0OMEH.

Bapuant Ne 8.

Paccuurare kateroputo mHOMENIEHHUs, €Clid pa3Mepbl ero: jimHa 40 M,
mupuHa 25 M, BbicoTa 6 M. B momemieHuu TPUMEHSIETCS IHUKJIOTeKCaHOH,
HAXOJIAIIUICS B HATIOPHOH eMKOCTH 06beMoM 9 M3, CTeneHs 3amonHenys annapara
0,7 B  HamopHyl  €MKOCTb  ILHMKJIOT€KCAaHOH  IMOJAeTCd  HAaCOCOM
IPOM3BOAMTENLHOCTEIO 80 M3/4. M3 HANOpPHON €MKOCTH PacTBOPUTENb MOAAETCS
CaMOTEKOM B OKPacOYHyI0 BaHHy ¢ IUIOIAAbI0 3epkaina 2,3 M2 (OKpacka
okyHaHHeM). OTHOBPEMEHHO B MOMEIIEHUH MOTYT HaXOJUThCS ABA OKPALIECHHBIX
M3/IEJIUs C TIOBEPXHOCTBIO Hcnapenus 1o 1 M2 kaxaplit. [Toasoasimuii TpyOoonpoBoz
nauHou 10 M, nuamerpom 75 MM, OTBOASIIUN JyIuHOW 4 M, auameTpoM 90 MM.
Koadpumment ceoboaroro oobema nomernierns 60 %, TeMmepatypa B TOMEIICHAN
24°C. Otkiiro4eHue MOBPEXKJACHHOTO y4yacTKa BpYy4YHYIO. ABapuiiHas BEHTHIISAIIUS
obecrieunBaeT 6-TH KPaTHBINA BO3TyXO0OMEH.

Bapuant Ne 9.

PaccuuTath KaTeropwio IOMEIICHHUS, €CIM pa3Mepbl ero: ajauHa 45 M,
mupuHa 18 M, BeicoTa 7 M. B moMeleHnn npuMeHseTcs STUlaleTaT, HaXoIaIuics
B HAIOpHOM eMKocTu oObemMoMm 2 M°. CremeHnn 3amonHenms anmaparta 0,85. B
HaloOpHYK) €MKOCTh ITHJIALETAT IIOJAETCs HACOCOM IPOU3BOAUTEIBHOCTHIO 75
M3/u. VI3 HANOpHON €MKOCTH PACTBOPUTEND IHOJAETCS CAMOTEKOM B OKPACOUHYIO
BaHHY ¢ IUIOINAAbI0 3epkana 1,8 M? (oxpacka oxyHanueM). OIHOBPEMEHHO B
MOMEIIEHUH MOTYT HaXOAUThCA JBa OKPAIIEHHBIX W3JCIUS C OKpPAIICHHOU
MOBEpXHOCTHIO 1o 0,7 M? Kaxblid. [lomBoasuii TpyOOIIPOBOA JUTMHOW 5 M,
auaMeTpoM 55 MM, oTtBosIMi ainuHoN 4 M, auamerpoMm 90 mm. Koaddumument
cBoboaHoro obwema mnomemeHus 80 %, Temmeparypa B nomerieHun 24°C.



OTkiIOueHHE TOBPEXKICHHOTO YyYacTKa BpPYYHYIO. ABapuiiHas BEHTUJISIUA
obecrieunBaer 10-TU KpaTHBIN BO3TyX000MEH.

I'OPIOYHE I'A3bI

Bapuant Ne 10.

PaccuutaTh KaTeropuio MNOMEILEHHUS, €CIU pa3Mephl €ro: JJInHa 25 M,
mupuHa 12 M, BeicoTa 5 M. B momenieHun HaXOAUTCs Ta3rojbiep MOCTOSHHOTO
o0beMa ¢ razoM 6yranoM. O6beM rasroapaepa 5 M3, ra3 HaXoAUTCS 110/ AaBICHUEM
4 atm. U Temneparypa ero 30°C. I'a3 B rasroiibjiep moAaeTcsi KOMIPECCOPOM C
IPOM3BOAMTENLHOCTEI0 120 M3/uac. Kommpeccop COEIMHEH € TrasroybIepoM
TpyOonpoBoaoM, anuHa kotoporo 10 M u auamerp 100 mm. U3 rasronpaepa ras
MOCTYMNAaeT B CMECUTENb 10 TPyOOIPOBOAY, AJIMHA KOTOPOro 5 M, Auametp 70 mMm.
[Tpou3BOACTBO  aBTOMATHU3UPOBAHHOE, BEPOATHOCTh  OTKa3a  aBTOMATUKHU
npesbimaer 0,000001 B rom u He o0eclneueHO aBapuilHOE pe3epPBUPOBAHUE €€
anemMeHTOB. TemnepaTtypa Bo3nyxa B nomemnieHun 21°C. ABapuilHas BEHTUJIALIMS
obecneunBaer o6Men 10 vac™,

Bapuanr Ne 11.

Paccunrare kareropuro NOMENIEHUS, €CIH pa3Mephl €ro: anuHa 45 M,
mupuHa 10 M, BeicoTa 4 M. B momenieHun HaxOAWUTCs Ta3rOJbAEP MOCTOSHHOIO
0o0bemMa ¢ rasoMm BogopogoM. OObeM rasrojpaepa 3 M3, ras HaxOOWTCS IO
naBieHneM 2 at™M. u npu temmneparype 20°C. I'a3 B rasronpaep mnopaercs
KOMITPECCOPOM C MPOU3BOAUTENBHOCTEIO 199 m%/uac. Kommpeccop coeauHeH c
rasrojbAepoM TpyOONpOBOAOM, [JIMHA KOTOporo 5 M u auamerp 50 wmm.
[Tpou3BOACTBO  aBTOMATHM3UPOBAHHOE, BEPOATHOCTh  OTKa3a  aBTOMATUKH
npesbimaer 0,000001 B rog u He oOecrnedyeHO aBapUilHOE PE3EPBUPOBAHUE €€
saneMeHToB. Temmneparypa Bo3ayxa B nomenieHuu 21°C. ABapuiiHas BEHTUIIALMS

obecneunBaer oomen 10 wac™t.

Bapuant Ne 12.

Paccunrarh kateroputro NOMENIEHUS, €Cld pa3Mepbl ero: anuHa 40 M,
mupuHa 20 M, BeicoTa 9 M. B momenieHnn HaxoAUTCA Ta3rojbIep MOCTOSHHOTO
00beMa ¢ razom MmetanoM. O6beM rasroibaepa 7 M°, ra3 HaXOAUTCS 10 JaBICHHEM
16 atm. u npu temneparype 18°C. I'a3z B ra3zroybaep NOAAETCS KOMIIPECCOPOM C
IPOM3BOAMTENLHOCTEIO 420 M3/uac. Kommpeccop COEIMHEH € Tras3roibIepoM
TpyOomnpoBogoM, ninuHa kotoporo 50 M u auametp 400 mm. U3 rasronpaepa ras
MOCTYIIaeT B CMECUTEIh IO TPYOOIIPOBOLY, JuTMHA KOTOporo 20 M, tuameTtp 450 Mm.
[Ipon3BOACTBO  aBTOMATU3UPOBAHHOE, BEPOSTHOCTh  OTKAa3a  aBTOMAaTUKHU
npeseimaer 0,000001 B rom m He oOecredeHO aBapUHOE PE3ePBUPOBAHUE €€
aneMeHTOB. TemmnepaTtypa Bo3ayxa B nomenieHun 19°C. ABapuiiHas BEHTWISIIUA
obGecnieunBaer 06Men 15 vac™,

Bapuant Ne 13.
Paccuntarh Kateropuro NOMENIEHUS, €CJIM pa3Mephbl €ro: amuHa 45 M,



mupuHa 15 M, BeicoTa 6 M. B momenieHun HaxOAMTCsS Ta3rojbJAep MNOCTOSHHOTO
o0bema ¢ razom sranoM. O6beM rasronpaepa 5 M3, ra3 HaXOAUTCS MO AaBICHUEM
12 atm. m npu temneparype 20°C. ['a3 B razronpaep NoAaeTcsi KOMIPECCOPOM C
npoussoauTenbHocThI0 200 M3/uac. Kommpeccop COeIMHEH € TrasroibIepoM
TpybOompoBoaoM, mirHaA Kotoporo 30 M u auametp 200 mMm. M3 rasronpaepa ras
MOCTYIIaeT B CMECUTENb 110 TPYOOIIPOBOLY, JUTMHA KOTOpOro 15 M, nuametp 400 mm.
[Ipon3BOACTBO  aBTOMATU3UPOBAHHOE, BEPOSTHOCTh  OTKAa3a  aBTOMAaTUKH
npesbimaer 0,000001 B rom m He 00ECIIEUCHO aBapHHOE pPE3CPBHUPOBAHHE €€
aneMeHToB. Temmneparypa Bo3ayxa B nomemieHun 20°C. ABapuiiHas BEHTUJIALMUS
obecnieunsaer oOmen 10 gac™.

Bapuant Ne 14.

Paccuntarh Kateropuro NOMENIECHUS, €CJIA pa3Mephbl €ro: AjauHa 35 M,
mupuHa 12 M, BeicoTa 6 M. B momenieHun HaXOAWUTCS Ta3rojabAep MOCTOSHHOTO
00bema ¢ razoMm cepoBogoponoM. O0bEM rasronbaepa 2 M°, ra3 HaXOMUTCS IOJ
napieHueMm 1,5 arm. u npu temneparype 20°C. I'a3 B rasroipaep noaaeTcs
KOMIIPECCOPOM C MPOM3BOAMTENBHOCTEIO 100 M%/uac. Kommpeccop coemuneH c
rasrojipAepoM TpyOONpoOBOAOM, JJIMHA KOTOporo 5 M u auamerp 50 wmwm.
[Tpou3BOACTBO  aBTOMATHU3UPOBAHHOE, BEPOATHOCTh  OTKa3a  aBTOMATUKHU
npesbimaer 0,000001 B rom u He 00eCIEUCHO aBapHilHOE pPE3epPBHUPOBAHHE €€
sanemeHToB. TemnepaTtypa Bozayxa B nomemienun 20°C. ABapuiiHas BEHTUIIALIMS
obGecneunBaer 0OMeH 8 yac™.

I'OPIOYME IIBIJIN

Bapuant Ne 15.

OnpenenuTh KaTeropuio MOMEIICHUS B cllydae aBapUWHOW CUTyallMd B
TEXHOJIOTUYECKOM TPOIIECCE C UCIOJIb30BAaHUEM Toprouel mbut Tabaka,
mucniepcHoctbio 250 mxM. Temnora cropanusi mbutn Tabaka 14727 xJx/kr.
[Tomemenune: nnuHa 24 M, mmpuHa 14 M, Beicota 6 M. Temneparypa Bo3nyxa B
nomemennu 25 °C. Macca mputn B amrapare cocTaBisgeT 15 Kr, mbUIb MOAAETCS B
anmapar ¢ mpousBoautenbHOCTRI0 0,18 Kr/C, Bpems oTkimrouenus 3aaBmxek 300 c.
VHTEHCHMBHOCTD TBUIEOTIOKEHUS HA JOCTYIHBIX HOBEPXHOCTAX 2,5 - 107 kr/c-m?,
IJIOaAb JOCTYIMHEIX IOBEPXHOCTEH INpu ybopke mbUIM cocTaBisger 320 M2,
[Tn0mans TPYAHOAOCTYIHBIX IOBEPXHOCTEH cOCTaBiIseT 32 M2, MHTEHCHBHOCTD
TBUIEOTI0KEHUS HA TPYAHOMAOCTYHBIX MOBEPXHOCTsX cocrasuser 1,15 - 10 kr/c-
M2, TIpOJOIIKNTENFHOCTS OJHOIO LUKJIA IbUIEBBIEIEHUS (CMEHBI) - 6 YacoB.
KonuuecTBO 1UKIOB pabOThl MEXKIy TEKyIIMMU yOopkamu - 4, a MEXIy
reHepajabHbIMU yOoopkamu - 21. Y6opka BraxkHas.

Bapuant Ne 16.

OnpenenuTh KAaTeropvio MOMEIIECHUS B Cllydae aBapUMHOW CUTyalluu B
TEXHOJIOTUYECKOM TMPOIECCE C UCIOIB30BAHUEM TOPIOYEH MBUIH APEBECHOTO YTJIs,
nucnepcHoctbio 300 mxM. Teruora cropanusi nbuik JapeBecHoro yrisg 33890
k/x/kr. Tlomemenue: amuua 36 M, mmpuna 14 M, Beicotra 8 M. Temmeparypa



Bo3myxa B nmomemenuu 22 °C. Macca nbuin B anmapare cocrasiger 11 Kr, Obuib
nojiaeTcs B ammapar ¢ npousBoauTenbHOCThIO (0,09 Kr/c, BpeMsi OTKIIIOUEHHUS
3aaBkKeK 120 ¢. IHTEHCMBHOCTh MBUICOTIIOKEHUS HA JOCTYIIHBIX IMOBEPXHOCTIX
1,6 - 10° xr/c-M?, momamp MOCTYNHBIX IIOBEPXHOCTEH NHpH yOOpPKE MBI
cocrapisier 120 M2 Ilnomans TpyAHOMOCTYIHBIX HOBEPXHOCTEH COCTaBISAET 25

M2, HHTCHCUBHOCTDL IIBUJICOTIOXKCHHUA Ha TPYAHOAOCTYIIHBIX IMOBCPXHOCTAX

cocrapnger 0,5 - 10%  kr/cc Mm% IIpomO/KMTENBHOCTH OJHOTO IUKJIA
nbUieBbIICNIeHUsT (cMeHBI) - 8 wuacoB. KonnuecTBO HMKIOB pabOThl MEXIY
TEKyIIUMU yOopkamu - 6, a Mexay reHepaibHbiMH yOopkamu - 18. YOopka

MCXaHHU3HWPOBaHHasi.

BapuanTt Ne 17.

OnpenenuTe KaTeropyui0 MOMEUIEHUS B CIIydae aBapHilHON CUTyaluu B
TEXHOJIOTUYECKOM IMPOLECCE C UCITOIB30BAHUEM TOPIOYEH MBUTH NIIEHUYHON MYKH,
nucnepcHoctbio 280 mkm. Terora cropaHus NbUIM MyKH cocTtaBisier 16807
k/[x/kr. Tlomemenune: mmuna 34 M, mmpuna 17 M, Beicota 8 M. Temmeparypa
Bo3myxa B nmomemenuu 22 °C. Macca IbUIM B anmapare COCTaBiaseT 12 Kr, HbUIb
MoJAaeTCsA B ammapaTr ¢ Ipou3BOAUTeIbHOCTHIO 0,16 Kr/c, Bpems OTKIIOUYCHHS
3a1BUKeEK 3 ¢. IHTEHCUBHOCTD MBUICOTIIONKEHUS Ha JOCTYIMHBIX TOBEPXHOCTSX 2,3 -
10 kr/c-mM?, mmomans IOCTYHMHBIX MOBEPXHOCTEN IPH yOOpPKE MBLIA COCTABJIAET
180 M2 Ilnomans TPYyAHOOOCTYIHBIX IIOBEPXHOCTEH  cocTaBiuseT 28 M2,
WHTEHCUBHOCTb MBUICOTI0XKEHUS HA TPYHOAOCTYIHBIX MOBEPXHOCTSAX COCTABIISET
1,13 - 10 xr/c- M?. TIpoJ0IIKUTENBHOCT OJHOTO LUKJIA MBUIEBIACICHUS (CMEHBI) -
6 gacoB. KonnyecTBO HHUKIOB pabOThl MEXKIY TEKYIIMMH YOOpKaMH - 5, a MEXKIy
reHepalibHbIMU yOopkamu - 15. YOopka BraxHasl.

Bapuant Ne 18.
OrnpeaenuTh KaTerOpuIo MOMEIIICHUS B Clydyae aBapUWHOW CUTYyallud B
TEXHOJIOTUYECKOM MPOILIECCE C UCTI0JIb30BAHUEM TOPIOUECH MbLITM MarHus,
nucrnepcHoctbio 320 Mkm. Terora cropanus nbUIM MarHus cocrasisiet 25104
k/[x/kr. [lomemenue: nmuna 40 M, mmpuna 15 M, Beicota 6 M. Temnepatypa
BO3/yXa B IoMelieHuu 17 0C. Macca mibuTH B anmapare cocrasisier 10 kr, nbUIb
MOJAeTCs B anmapar ¢ npou3BoAuTeabHOCTRI0 0,10 Kr/c, BpeMs OTKIIFOUeHUS
3aaBuxkeK 120 c. THTEHCUBHOCTH MBUICOTI0KEHUS HA IOCTYTHBIX MOBEPXHOCTAX
1,7 - 10 kr/c-M?, momaaps JOCTYIHBIX IIOBEPXHOCTEN NPU yOOPKE IBLIN
cocrasysier 120 M2, TInomaas TPy IHOJOCTYIHBIX IOBEPXHOCTEN cocTapiser 19
M2, HHTEHCUBHOCTb MBUICOTIIOAKEHHS HA TPYIHOJOCTYHHBIX MOBEPXHOCTSX
cocrasnser 0,7 - 10 xr/c- M. [Ipo0IHKUTENEHOCTS OHOTO LUKIIA
nbUIEBBIEICHHS (CMEHBI) - 8 yacoB. KomudyecTBo UKIOB pabOThI MEXKITY
TEeKyLUIUMHU yOOpKaMu - 3, a MeX1y reHepaibHbIMU Yoopkamu - 10. YOopka
BIIQYKHAS

Kpurepum ouenku:

- OLICHKAa «3a4YTCHO»
BBICTABJIACTCA CTYACHTY, CCJIM IIPAaBHJIBHO paCCUMTAaHA KaTCropus IIOMCHIICHHUA,



000CHOBaH BBIOOpD pacyeTHOrO BapwaHTa aBapuitHOW cutTyaruu. CoOpaHbl
HEOOXONMMbBIE JaHHBIC A pacdyera W30BITOYHOTO MdaBieHHS B3pbhiBa AP,
OTPEICNICHBI Pa3MEPhI MOMEILEHUS U €r0 CBOOOHBIN 00BEM.

- OIICHKA «HE 3a4TCHO» BBICTABJISAETCS CTYACHTY, €CIIM HE TMPABHIBHO
paccuyMTaHa KaTeropus ITOMEIICHHUS, pa3Mephl IMOMEIIEHUS W ero CBOOOIHBIN
00BEM.

3. UaauBuaya bHbIe 32 1aHUA

1. Dens u 3anaun kypca «IloxxkapHast 0€3011aCHOCTb TEXHOIOIMUECKHUX IIPOLIECCOBY.

Cs3b kypca «lloxkapHas 6€30MacHOCTh TEXHOJOTUYECKUX MTPOLIECCOBY CO CMEKHBIMU

MpOoGUITAKTUICCKUMU TUCITUTUTHHAMH.

EcTecTBeHHbIE, TEXHOJIOTHYECKHE MTPOLIECCHI.

OTpuiaTesibHbIe CTOPOHBI Pa3BUTHUS IPOMBILIIICHHOTO MPOU3BOJICTBA.

CymHOCTh aHaNu3a MOKapHON OMAaCHOCTH.

IlonsTHe oxpaHa Tpyna.

B3aumocBs3p Mex 1y mpobaeMamMu TEXHOJIOTHH, ITOKApHON 0€30MaCHOCTH M OXPaHBI

OKPYXKaroIlEeH Cpeabl.

Omnpenenenue aBapus U KpyIHas aBapusi.

OcCHOBHBIE IPUYKHBI aBAPUH U MOKAPOB B IPOMBIIINIEHHOCTH.

10. Cratuyeckuit aHamu3 MOKapOB U aBapHil Ha MPOMBIIIJICHHBIX 00bEKTaX.

11. Conepxanue ctateit 20 u 21 deaepanbHoro 3akoHa «O MoxapHOU 6€30MaCHOCTHY,
npuHsATOro I'ocynapcTBeHHoi aymont 18 HosOpst 1994 rona, ¢ TOukH 3peHHs 00ecIeueHus
HOKapHOH 0€30MaCHOCTH TEXHOJIOIMUECKHUX IPOIIECCOB.

12. TloHsTHE TEPMHUHA KTEXHOJIOTUYECKOE 00OPYIOBAHHEY.

Kpurepuu ouenku:
- OLICHKA «3a4YTE€HO» BBICTABIISIETCS CTYNEHTY, €CIM IMPABUJIBHO U B IMOJHOM
00bEME PacCKpbLUI TEMY 3aJJaHUsl ,IPAMOTHO M YBEPEHO M3JI0KHII BOIPOC;
- OLICHKA «HE 3a4TE€HO» BBICTABIISIETCS CTYACHTY, €CIIM HE pacKpbiTa Tema
3aJJaHHUS.

NoOUR® N

©

4. Bonipochbl K 3a4éTy

Komnerennust Bormpocsl

=

[1K-4 buMeraiuinueckue crany U UX IPUMEHEHHUE.

2. Baxnple mokazaTenu, XapakTepH3yIOIIHe
MEXaHUYECKHE CBOMCTBA KOHCTPYKIIMOHHBIX
MaTepHaoB.

3. OTnuyme MIaCTUYHBIX OT XPYMKUX

KOHCTPYKIMOHHBIX MaTe€pHasoB.

Buasl KOppO3UIHBIX pa3pyLLICHUN.

CKOpOCTh KOPPO3UH METAJIOB.

Pa3HOBUIHOCTH DIEKTPOXUMHUUECKON KOPPO3HUH.

BinsiHMe naBiieHHs mporecca Ha CKOPOCTh

KOpPpO3HH.

8. BuusHue Temnepatypsbl poiiecca Ha CKOPOCTb
KOPPO3HH.

No ok




9. TloHsTHE TEPMUHOB «aNMapaThDy, «MAITHHBD).

10. Mexannueckasi IpOYHOCTh O0OPYIOBaHUSI.

11. I'epMeTUIHOCTH OOOPYTOBAHUS.

12. YcroiunBoCTh 000pYTI0BAHUSA.

13. Pabouee, pacueTHOE U YCIOBHOE JJaBIICHUE.

14. PaGouas 1 pacueTHas TeMIieparypa.
[TpoBepouHbIEe pacyeThl TEXHOJIOTHIYECKOTO 000PY10BAHHS
Ha MPOYHOCTb.

Kpurepuu ouenku 3ayera:

llkanaoueHnBaHNA TecTnMNpoBaHMA Ha 3a4vyerTe

% BbIMONHEHNA
3agpaHmnA

PesynbTar

51-100 3a4TEHO
menee 50 HE 3a4TE€HO
5. Borpocsl K 3K3aMeHy
Komnerenmms Bormpocsl

[1K-4

1. YcnoBus u npuUMHBI 00pa3oBaHUs TOpIOYel cpeabl B
anmapaTax ¢ JKUAKOCTSMH. YKa3aTb OCHOBHBIE MEPOIPUSATHS U
TEXHHUYCCKHE PEIICHHs, HAIPaBICHHbIE Ha TNPEIyNpeXIcHUC
oOpaszoBanus roproueii cpeasl B anmaparax ¢ JIBXK u K.

2. YcmoBus W TPUYMHBI OOpa3oBaHHA TOpPIOYEH cpeasl B
ammapatax C TOpPIOYMMH Ta3aMd. YKa3aTb OCHOBHBIC
MEPOIPUATHA U TEXHUYCCKHUC PCHICHHUA, HAIIPABJICHHBIC Ha
npeaynpexaeHue o0pa3oBaHus TOproyeii cpe/ibl B armnaparax ¢
ra3amu.

3. YcioBus M TpUYMHBI 00pa3oBaHHsS TOpIOYEil cpeabl B
ammapaTax ¢ IbBUISIMH, MOpPOIIKaMU M BOJIOKHAMHU. YKa3aTh
OCHOBHBIE ~ MEpONPHATUS U TEXHUYECKHE  pEIlEeHMUs,
HalpaBJeHHbIE HA TpeaynpexIeHHe o0pa3oBaHUs Troproder
Cpe/bl B TAKHX almaparax.

4. OcoOeHHOCTH TIOKAPHOW OMMACHOCTH allapaToB B MEPHOJ FX
IycKa ¥ OCTAHOBKH. YKa3aThb OCHOBHBIE MEpONpPUATHA U
TEXHHUYECKHE DPELICHUs, IO3BOJAIONINE CHHU3UTH MOXKapHYIO
OIIaCHOCTB aIIapaToB B MEPUOJ ITyCKa M OCTAHOBKH.

5. llpuunHbl 0Opa3zoBaHMA TOpIOYEH Cpeasl TPH BBIXOXE
BEILLECTB HAPY)Xy W3 HOPMAJIbHO JEHCTBYIOIIMX AallapaToB.
VYkazaTb OCHOBHBIE MEpONPHITHS U TEXHUYECKHE PELICHMUS,
HalpaBJeHHbIE Ha MNpeaynpexieHue o0pa3oBaHUsl Troproyer
Ccpeasl MpH BBIXOJE BEIIECTB HApyKy M3 HOPMaJbHO
JIeHICTBYIOIIMX aNnapaToB.

6. [TloBpexneHus TEXHOJIOTMYECKOro 0OOpyHOBaHUS B
pe3ynbTare MEXaHWYECKUX BO3ACHCTBUN. YKa3aTb OCHOBHBIC
MEpOIIPUATHS W TEXHWYECKHE pEIICHUsS, WCKIIOYaoye
BO3MOXKHOCTb ITOBPEKACHHS TEXHOIOTHUECKOTO 000pYyI0BaHMS
B PE3YJBTATE MEXAHUYECKUX BO3IACHCTBHIMA.

7. lloBpexaeHHS TEXHOIOTHYECKOTO 000OpyHOBaHHSA B
pe3ynbTare TeMIIEpaTypHbIX BO3AECHCTBUNA. YKa3aTb OCHOBHBIE
MEpPOINpUATHUA U TEXHHUYCCKUEC PCHICHHA, HCKIIOYaroIue
BO3MOXKHOCTH ITOBPEXKAECHHS TEXHOJIOTUYECKOT0 000py 10BaHHS
B pe3yJIbTaTe TEMIIEPATyPHBIX BO3EHCTBUII.

8. TloBpexaeHus TEXHOJOTHYECKOro o0OpymoBaHUS B




pe3ysibTare XMMHUYECKHUX BO3ACHCTBUNA. YKa3aTb OCHOBHBIE
MEpPOINpUATUA U TEXHUYCCKUEC PCHICHHA, HCKIIOYaroIue
BO3MOXKHOCTb ITOBPEKIECHHST TEXHOIOTHUECKOTO 000pYI0BaHNUS
B PE3yJIbTaTe XUMHUYECKHUX BO3/ICHCTBHIA.

9. OTKpBITHI OrOHb M BBICOKOHAIPETHIE HPOIYKTHI CrOPaHMs
KaK IIPOM3BOJICTBCHHBIC HCTOYHHKH 3aKuraHus. OCHOBHBIC
HAaIpaBJIeHUs 110 IPEITYTPEXICHNIO OT HUX ITOKapoB.

10. Vka3aTe NpUYMHBI BO3ZHHKHOBEHHUS HCKp B TONKax M
JBUTATENAX BHYTPEHHETO CrOpaHHA. YCIOBUS 3a)KUTaHHA
uckpoi. OCHOBHBIE TEXHHYECKHE PEIICHUS, HCKIIOYAOIINe
IIPOSABJIICHUE UCKP TOIIOK U I[BHFaTeJ'[eﬁ BHYTPECHHET'O CTOpaHUA
KaK UCTOYHHUKOB 32)KUT'aHUSL.

11. TemnnoBoe mnposBICHHE MEXaHHYECKOM DSHEPruu Kak
MIPOM3BO/ICTBEHHBI MCTOYHHMK 3a)KMI'aHUsS. YKa3aTh YCIIOBHS
3aKHIaHUsl B KaKAOM KOHKpeTHOM ciydae. OCHOBHBIE
MEpOIpUSTHS W TEXHWYECKHE pEIIeHUs, HCKIIoYaronye
NPOSIBICHWE HMCKP MEXaHWYEeCKOTO IPOMCXOKICHUS Kak
WCTOYHHKOB 3aKUTaHH.

12. TemnoBoe NpPOSBIEHUE XUMHUYECKUX PpEaKUUH Kak
MIPOU3BOJACTBEHHBI  MCTOYHMK  3akuranumsi.  OCHOBHBIE
MEpOIPUATHS W TEXHUYECKHE PEUICHUS, HCKIIOYaoye
BO3HMKHOBEHHE IIOKapOB  OT  TEIJIOBOTO  INPOSIBICHUSA
XUMHUYECKUX PEaKIi.

13. CymHOCTh  TpPOIECCOB  CaMOBOCIUIAMEHEHHS U
CaMOBO3TOpaHus. OcHOBHBIE MEPOINPUATHA W TEXHUYCCKUC
pemieHus,  NpeayNpeXIalonie  CaMOBOCIIAMEHEHHE |
CaMOBO3TOpaHHE TOPIOYMX BELIECTB U MaTEPHAJIOB.

14. TIpyunHBI BOCIZIAMEHEHHS BEUIECTB IPH KOHTAKTE JAPYT C
JIPyTOM, C BOJOW WJIM BJIAroi BO3/yXa, a TaKKe B pe3yJbTaTe
CaMOpa3NIOKeHNsI TPU  HArpeBaHWM WM  MEXaHWYECKUX
BozzeicTBUAX. [IpuBeCTH pUMepHI.

15. TemyoBoe TmpOSBICHUE DSIEKTPUYECKON HSHEPrHUH Kak
MIPOM3BO/ICTBEHHBI MCTOYHHK 3aXHIaHUS. YKa3aTb YCIOBHS
3a)KHraHUsT B KaXAOM KOHKpETHOM ciydae. OCHOBHBIC
MEPOINPUATHA U TEXHUYCCKUC PCHICHHA, HCKIIOYAOIUC
BO3HUKHOBCHUC T1oXKapoB oT TCIIJIOBOT'O TIPOSABIICHUA
NEKTPUUECKON SHEPTHUH.

16. [IpuumHBI OBICTPOTO PACHPOCTPAHEHHS TOXKapa B YCIOBUAX
npousBojcTBa. OCHOBHBIC HaNpaBJICHHUsS HPOTHBONOXKAPHOU
3aIIMTHI IPOMBIIUICHHOTO OOBEKTA.

17.  OrHenperpakparmolye  yCTpOWCTBA OIS 3aILUTHI
TEXHOJOTUYECKOTO O00OpyIOBaHMS M KOMMYHHMKAIMd OT
pacIpocTpaHeHus ToXKapa. 3aluTa anmnapaTroB OT Pa3pyIICHUs
IIPU B3pHIBE.

18. TloxapHO-TeXHHYECKass OSKCIIEPTHU3a TEXHOJOTHYECKIX
MpPOLIECCOB  HAa  CTaJuM  INPOSKTHPOBAHUS  MPOHM3BOJICTB.
OCHOBHBIE IPOEKTHBIE PELICHUS, 00ECTICUNBAIOLIHIE TTOXKAPHYIO
0€3011aCHOCTh TEXHOJIOTHH.

19. OcoOeHHOCTH TMOXAPHO-TEXHUYECKOTO  00CICIOBaHUS
TEXHOJOTUYECKHX MTPOIIECCOB JICHCTBYIOMINX TIPOU3BO/ICTB.

20. Ipotiecchl TPaHCIOPTUPOBKH JIETKOBOCIIIIAMEHSIOIIUXCS U
roprounx Skuzakocteil. [loxkapHas oOmacHOCTb W OCHOBHBIC
IIPOTHUBOIIOXKAPHBIE MEPOIIPHUSTHSI.

21. TexHonormdeckoe 0OOpPYOOBAaHWE IS TPAHCIIOPTUPOBKH
roproynx ra3oB. IlokapHas OIACHOCTh KOMIPECCOPHBIX
CTaHIMH ¥ OCHOBHBIE IPOTHBOIIOKAPHBIE MEPOTIPUAITHSI.

22. CnocoObl TPaHCHOPTHUPOBKH TBEPIBIX TOPIOYMUX BEIIECTB.
OcobeHHocTH MOXKapHOM OTIACHOCTH MIPUMEHIEMOTO
TEXHOJOTUYECKOTO 00OPYNOBAaHUSI M OCHOBHBIE HAIPaBICHUS
10 00eCIeueHnIo ero 0e30MacHON IKCILTyaTallky.

23. TlIporeccsl HarpeBa IOPIOYMX BEIIECTB BOASHBIM IapOM.
OCOOEHHOCTH  TOXAPHOW  ONACHOCTH  TEXHOJOIMYEeCKOTro
000pysOBaHus IIPY HarpeBe BEIIECTB OCTPHIM U TIyXHM I1apoM.
OCHOBHbIE  MEpOIIPUSITHS M TEXHHYECKHE  pEeUIeHWUs,




o0ecrieunBaromye M0XKapHy0 0€30MacHOCTb.

24. Oco0EHHOCTH NOXKAPHOW ONACHOCTH IPH HarpeBe roprYuX
BEIIECTB IUIAMEHEM M TONOYHbIMH Tazamu. OCHOBHBIE
IIPOTHUBOIIOXKAPHBIE MEPONPUSATHS M TEXHHYECKUE PELICHUS,
HalpaBJeHHble Ha oOecrieueHne Oe30MacHON JKCILTyaTalun
TEIUIOTEHEPUPYIOIINX YCTAHOBOK M TPYOUaThIX IeUeH.

25. YCcTaHOBKH JUIS HarpeBa BEIIECTB BEICOKOTEMIIEPaTypHBIMU
OPTaHWYECKUMH TeIIOHOCHTENIMA. OCOOEHHOCTH TOXKapHOU
OTNIaCHOCTH M OCHOBHBIE HANPABIECHUS MTPOPUIAKTUKH MTOKAPOB
26. KOHCTpyKTHBHBIE OCOOCHHOCTH PEKTHU(PHKAIIMOHHBIX
kooHH CyIIHOCTh mpoiiecca peKTU(GHUKAIMH ¥ OCOOCHHOCTH
ero moxapHOWH omacHOCTH. OCHOBHBIE MEpPONPUATHI U
TEXHUYECKHE  PELICHUs, O00ecHe4yHBaloliie  MOXKapHYIO
0e301acHOCTb PeKTH(PUKAIIMOHHBIX YCTAHOBOK.

27. IlpuHIMNHaNbHas TEXHOJIOTHYECKas cxeMa abcopOIMOHHON
ycraHOBKM.  KOHCTpyKTMBHOE  ycTpoiicTBO M paboTa
abcopOepos. IloxapHast OIMacHOCTH TPOIECCOB aOCOpOIMH U
OCHOBHBIE HAIPaBIJICHNS IPOGIIAKTHKH TTOKapOB.

28. [IpuHIMTIaTBHAS TEXHOJIOTHYECKAs cXeMa aIcOpOIMOHHON
ycTaHOBKH.  KOHCTpykTHBHOE  ycTpoiicTBO u  pabota
ancopOepos. [lojkapHas OmacHOCTH MPOIECCOB aICOPOIMHU U
OCHOBHBIE HalpaBJICHUS POGHIAKTUKY TT0KapOB.

29. CrocoObl OKpacKd MPOMBIIIICHHBIX HU3ICIHA. YKa3arh
0COOEHHOCTH

MOXAPHOW  OINMACHOCTH KaXJOro crnocoda W  OCHOBHBIC
MIPOTHUBOIIOXKAPHBIE MEPOIIPHUSTHSI.

30. OcHOBHBIE CHOCOOBI CYHIKH IPOMBIIUICHHBIX H3/EIHH,
KOHCTPYKTHUBHBIC 0COOEHHOCTH TEXHOJIOTUIECKOTO
obopynoBanus. IloxkapHas OHacHOCTh MPOLECCOB CYNIKH M
OCHOBHBIE HaIPaBJICHUS IPOGHIIAKTHKH TTOKapOB.

31. Dx3oTepMmUecKHe XHMHYECKHe mporecchl. [lokapHas
OTIACHOCTB M MEPBHI OE30MIaCHOCTH NP UX OCYIIECTBICHUN

32. Ha3snayeHne m KiacCHPUKANNA XUMHUYECKHX PEaKTOPOB.
YcrpoiicTBO M mpuHIMI paboThl peakTopa THma "KOTen ¢
Memaiakon" OcoOEHHOCTH MOXApHOW OMACHOCTH IIPHU  €ro
OKCILTyaTalluu u OCHOBHBIC TEXHHUYCCKUC peuICHuA,
o0ecrieunBaromye MoXXapHyo 0€30MacHOCTb.

33. DOuporepmuueckue XxuMudeckue mpouecchl. IloxkapHas
OIaCHOCTh M MephI 0€30MaCHOCTH NP UX OCYIIECTBIICHHH.

34. OcHOBHBIE YCTaHOBKHM II€PBUYHOW TIEPErOHKH HE(PTH.
[IpuHnunuaneHas TexHonoruyeckas cxema ycraHoBku ABT.
OcoOeHHOCTH ~ TOXKapHOW ~ OMAacHOCTH M OCHOBHBIC
MIPOTHUBOIIOXKAPHBIE MEPOIIPHUSITHSI.

35. OcHOBHBIE TEXHOJOTHYECKIE YIacTKU HepTeOa3 U CKIaI0B
I'CM.

OCOOEHHOCTH TIOXKapHOW OMACHOCTH Ha CIIMBO-HAJIMBHBIX
3CTaKa/aX, B HACOCHBIX CTaHILUSIX M PE3EPBYapHBIX MapKax.
OcHoBHbIE TpeOOBaHHS OXKaPHOU 0€30MaCHOCTH

36. IlpuHIMNUaIbHAs TEXHOJIOIMYECKasi CXeMa MyKOMOJIBHOTO
npousBojcTBa OCHOBHOE TEXHOJIOTMYECKOE O00OpYyH0OBaHUE.
OcoOeHHOCTH TOKapHOW OMacHOCTM Ha JJleBaTopax u
MENbHHIAX. MeponpusiTHs W  TEXHWYECKHE  peUIeHUs,
HalpaBJeHHbIE Ha IPEAYNpEeKACHHE BO3HUKHOBEHHS W
pacIpocTpaHeHus IT0KapoB.

37. OcHOBHBIE NMPEANPHUATHS TEKCTUIBHONH HPOMBIIIIIEHHOCTH.
IToxapHast OHMAcHOCTh  XJIONKONPSIIMJIBHBIX M TKAIIKUX
MPOU3BOJICTB. MeponpusTus

U TEXHUYECKHE PEILCHMUS, HAlPABICHHBIC HA NMPEAYyIPEKACHHE
BO3HMKHOBEHHS U PACHPOCTPAHEHHSI TOXKAPOB.

38. [IpuHuMnuanbHast TEXHOJIOTHYECKast cxema
JIepeBO0OPaOATHIBAOIICTO MPOM3BOJICTBA OcobenHocTr
MOXAPHOW  OMACHOCTH CYUIMJIOK, I[€XOB MEXaHM4YeCKOU
00paboTKH u OTHEIKH JIPEBECHHBI. OcHoBHBIE
IPOTHUBOIIOXKAPHBIE MEPOIPHUSITHSI.




WlkanaoueHnBaHMA TeCcTNpoOoOBaAaHMA Ha 39 K3 aMeHEe

% BbIMONHEHWSA Bannnob-6anbHON
3afnaHwmMaA cnmcrteme
86 — 100 5
71 -85 4
50-70 3
meHee 50 2

6. TecToBbIC 3alaHMA 1JIAd TCKYHIETro KOHTPOJIA
1. Ilokazarenb  «remmeparypa  BCHBIIMIKH»  NPUMEHSETCS IS XapaKTePUCTUKU
MO>KapOB3PHIBOONIACHOCTH. . .
2. Uem pocturaetcsi CUCTEMa IIPEIOTBPAICHHUS TT0Kapa
3. BeicoTa 00BaioBaHUs HIIM OTpaXKAAroIIel CTEeHbI KaX/10i TPyl pe3epByapoB HOMHUHATBEHBIM
o6semom caeimre 10 000 M3 fomkHA OBITH He MEHEE ...
4. Kakum 00pa3oM MpOU3BOIUTCS UCKIIIOUEHUE YCIOBHM 00pa30BaHuUs TOPIOYEH Cpeibl
5. Kakas texHosoruueckasi cpeia OTHOCUTCS K M0KapOB3PHIBOOTIACHOM?
6. Ha xakue kateropuu o B3phIBONOXAPHOW M MOKaPHON OMACHOCTH MOJAPA3CNIAIOTCS 3aHMs,
COOPY>KEHHSI, CTPOCHUS U TTIOMEIICHHS IPOU3BOJICTBEHHOTO M CKJIAJICKOTO Ha3HAYEHUs1?
7. Kakue TpeOoBaHMS NPEIBSIBISIIOTCS K YCTAHOBKE CHCTEMBI MPOTUBOJABIMHON 3alllUTHI
00BEKTOB?
8.ITpubops! u cpencTBa aBTOMAaTH3AIMH Ha CENapaTopax, MpeaHa3HaueHHBIX A7 OTJEICHUS
KUAKOH (ha3bl U3 IepeMelaeMoi ra30Boi Cpe/ibl Ha BCAChIBAIOIIEH JTMHUM KOMIIpECCOpa :
9.TexHuueckue cpencTBa U OJOKMPOBKH OCHAIIAOIINE HACOCHI, IPUMEHSEMBIE /ISl HAarHEeTaHHs
CKUKEHHBIX TOPIOYUX Ta30B, JIETKOBOCIIAMEHSIOIIUXCS U TOPIOYUX JKUJIKOCTEH:
10.KonoHHBI peKTU(DHUKAIINNA TOPIOYUX KUIKOCTEH OCHAIIAIOTCS:
11.Ha3Ha4eHHBIH CPOK IKCILTyaTAlUU JJII TPYOOIIPOBOJIOB YCTAHABIINBACTCS:
12.Temniepatypa Hapy>KHBIX IIOBEPXHOCTEH 000PYIOBAHHS U KOXKYXOB TEIIIOU30ISIIMOHHBIX
MOKPBITUIM BHYTPU MOMEIICHUI B MECTaX, TOCTYIHBIX JIJIsi 00CITY>KHBAIOILIETO MePCOHAA :
13.TpeboBanus K pa3MeNIeHUIO TEXHOJIOTUYECKOTO 000pY10BaHMs, TPYOOIPOBOIHOM apMaTyphl
B [IPOM3BOJICTBEHHBIX 3/IaHUSX U Ha OTKPBITHIX TUIOMIAAKAX :
14 Marepuan apmaTypa IJi TEXHOJIOTUYECKUX CUCTEM C OJIoKaMu | kaTeropuu B3pbIBOOIIACHOCTH
15.ITpoTtruBOaBapuiiHbIe YCTPONCTBA TPUMEHSIEMBIC B TEXHOJOTUUECKUX CUCTEMAaX JJIs
npeIynpexaeHUs aBapHil, MPeIOTBPALICHUS UX PA3BUTHS :
16.TpeboBaHus K TTOMEUICHUSM YIIPABICHUS :
17.Pa3mernieHre moMeIIeHUH YIIPaBICHUS U aHAIM3aTOPHBIX B 3/IaHUSX CO B3PHIBOOTIACHBIMU
30HaMH HE JIOJKHO OBITh:

IMIkana oneHUBaAHUS TCCTHPOBaAHHS HA 3a9€TC

% BBINOJHEHNUS 3aJaHUS PesyabTar




51-100

3a4TCHO

menee 50
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