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A.®. EropoB, T.B. CaBuukas, A.A. Aranos,
J-p TEXH. Hayk, J-p TeXH. Hayk, KaH[. TEXH. Hayk,
npoo., npod. LMPEKTop Mo
3aB. Kadenpon UHGOPMALMOHHBIM
TEXHONOTMSIM
Poccuiickuii XMUKO-TEXHONOrNYeCKMit 3A0 HTLL N6

yHusepcutet um. [1.W. MeHpeneesa

PaccMmoTpeH onbIT HCIIO/IB30BaHHUSA IIPOrpaM-
MuOro komiuiekca TOKCHU+8 ms 00yuenus
CTYAEHTOB XMMHUKO-TEXHOJIOTHYECKHX HAIIpaB-
JI€HU# HaBBIKaM MOJEeTHMPOBAaHUS U OLIEHKH
IOCIeICTBUH aBapHil M aHaIN3a PUCKa

Ha OIACHbBIX IPOU3BOJACTBEHHBIX 00bEKTaX.
IIpuBeneHO KpaTKOe OIMCAaHNE CONepP>KaHus
METOIUYECKOro nocodus mo padore ¢ nporpam-
MHBIM KoMmIiuteKkcoM TOKCH +Risk,

The Article reviews the experience of

using TOXI+** software for chemical and
technological departments students teaching
of skills of modeling, accidents consequences
assessment, and risk analysis at hazardous
production facilities. Brief description of
content of the Methodical Guidelines on the
work with TOXI+** software is given.

KmioueBbie cnoBa: 663011aCHOCTD OMTACHBIX TPOU3BOJICTBEHHBIX 00BEKTOB, MOATOTOBKA CIIEITUATUCTOB, TIPO-
rpammusbiin kKommwiekc TOKCU Rk, raboparoprbie paboTs, aHAIM3 PUCKa, OTI[EHKA ITOCTIEeCTBU aBapuii.

a nocienHue 20 jiet 6oJbII0e 3HAYeHUE IS MPO-

(beccuoHaIbHOM MOATOTOBKM CIELIMAIUCTOB BCEX

HanpaBJeHU U CrIelMaIbHOCTEN B 00JACTU TeX-
HUKM U TEXHOJOTW cTaja MMeTh oO0lenpodeccro-
HaJIbHasI NTUCUUTUIMHA «be3omacHocTh Ku3HenesaTenb-
HOCTW». B CcOOTBETCTBUM C HOBBIMU (henepaibHbIMU
rOCyIapCTBEHHBIMU OOpa30BaTe/IbHBIMU CTaHIAPTAMU
(®PI'OC) tpeTbero nmokosieHus: «bezonacHoCThb KU3HE-
JIesATeIbHOCTU» — €AUHCTBEeHHas penepaibHasi TUCIM-
MJIMHA TPO(eCCuOHANTBHOTO 1IMKIIa, 00s3aTe/IbHAs s
peanuzannu B 00pa3oBaTeIbHBIX IIPOrpaMMax BCeX Ha-
MpaBJieHUI MOATOTOBKHU.

B coorBerctBuu ¢ ®I'OC B By3ax Poccum Havanu
TOTOBUTH 0aKaJaBpOB M MAarucCTPOB IO HAMpaBICHUIO
«TexHochepHas 0e30IMaCHOCTD».

Ilepexon Ha IOBYXCTyIEHYaTylO CHCTEMY OOydYe-
HUs (OakajxaBpbl U MAarucCTPhI), a TakKKe MPOBOAMMAs
B HacTosiliee BpeMmsi B By3ax paboTa IO TMOATrOTOB-
K& OCHOBHBIX 00Opa3oBaTeJIbHBIX MPOrpaMM BBICIIETO
MpoheCCUOHATBEHOTO 00pa30BaHMs, IMOCTPOCHHBIX Ha
KOMIIETeHTHOCTHOM MOJX0Je, TPEeOYIOT 00beAMHEHUS
U KOHLEHTpAllMU YCWIMM TIpernonaBaTesieli BY30B U
OIBITHBIX CMEIMATUCTOB OpraHU3alMi, 3aHMMAOIIINX-
Cs1 TIOBBILLIEHUEM KBIMGbUKALIMU W TEePENOAroTOBKOM
KaJpoB PYKOBOASIIIMX PAOOTHUKOB M CIEIHATUCTOB
MPOMBIIIIJIEHHBIX — Ipeanpusatuii.  [TogoxuTenbHbII

OITBIT TAKOM MHTETpAllUM YCUIUN B 00J1aCTH MOATOTOB-
KU CITeIIMAJIMCTOB HAKOILJICH B pe3yJIbraTe COTpYAHUYC-
cTtBa Mexay PoccuiickuM XMMMKO-TEXHOJOTUYECKUM
yausepcuteToM (PXTY) um. JI.M. Menneneena u 3A0
«HayuHo-TexHu4eCcKuii LIEHTP UCCIIeOBAHUI MTPOOIeM
MpOMBIIIITIeHHO# 6e3omacHocTr» (3A0 HTLI I16).

B 2010—2011 rr. oi1s opraHu3auMy U MPOBEACHUS
COBMECTHBIX YU€OHBIX U MPAKTUIECKUX pabOT 1O BHE-
IpeHuio mporpamMMmHoro komiuviekca TOKCH+Risk g
yaeonsbIit ripouiecc 3A0 HTILI IT1b nepegano PXTY uwm.
J.A. MeHneneeBa CETEBYIO BEpPCUIO MPOrPaMMHOIO
komriekca TOKCH R (Bepcust 4.1) Ha 10 KoMITbIO-
TEpPOB' CPOKOM Ha oauH rof. JlaHHast BepCHUsl UCTIOJNb-
30BajIach IS IIOATOTOBKM JIAOOPATOPHOTO MPAKTUKyMa
U TIPOBEACHUS JJA0OPATOPHBIX pabOT B COOTBETCTBUU C
IUIaHOM-TparKOM COBMECTHBIX padoT Mmexny PXTY
nm. JI.1. Menneneea u 3AO HTLI I1b.

ITo pesynbratam 1abOpaTOPHBIX PadOT U C y4yeTOM
amantanuu HoBoi Bepcun TOKCU AR (Bepcun 4.2)
IOJATOTOBJICHO METOAMYECKOe Imocodue — yrabopaTop-
HbBII TPAKTUKYM, BKJTIOYAIOIIUN KOMILUIEKC paboT 1o

' Tlo cocrossHuio Ha ampeidb 2012 T MporpaMMHBIA KOM-

miekc TOKCU+R* pcrmonb3yercst B yue6HOM mporiiecce B PXTY
um. JI.1. Menneneesa, HUTY MUCuC, MATU, HUAY MUDU,
Axanemuu I'TIC MYUC Poccun, PTY HedTH 1 raza um. U.M. [yOkuHa,
Camapckom I'TY, YbumMckom rocynapcTBeHHOM HE(PTSIHOM TeXHUYE-
CKOM YHUBEPCHUTETE.
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MOJICIMPOBAHMIO pacCEeMBAHMSI OITACHBIX BEIECTB B
aTMoc(epHOM BO3IyXe IPU aBapusIX Ha XUMHUIECKU
OITACHBIX O0BEKTaX; MOICIMPOBAHMIO U OLIEHKE IIO-
CJICICTBUIA B3PBIBOB 1 II0XAPOB HA ONACHBIX IIPOU3BO/I-
CTBEHHBIX 00BbEKTaX; OLICHKE U pacyeTy MOXKapHOTO pU-
CKa IUIST HapY>KHBIX YCTAHOBOK M HEITPOU3BOICTBEHHBIX
3IaHUN.

B xaxknmplii KOMILIEKC BXOIST OT TPEX JIO IISITH J1abo-
paTopHbIX paboT. Mx omucaHue COmEpKUT: BapUaHThI
3alaHuii, TEOPETUYECKUE IMOJOXEHUS, X0 BBIITOJIHE-
HUs paOOTHI B IporpaMme (3aJaHre UCXOMHBIX JaHHBIX,
MPOLIeAYPHl PACYETOB, BBIBOM PE3YJBTATOB PACYeTOB, B
TOM YKCJIe HAHECEHME 30H MOpakeHMsT Ha KapTorpacu-
YeCKyl0 OCHOBY (ITOJJI0XKY), COXpaHEHUE TaOJUYHbBIX
U TEKCTOBBIX IIPOTOKOJIOB PACYETOB U rpachMuecKuX 3a-
BUCHMOCTEH Mo BbIOOPY noJib3oBatesst). Kpome Toro, B
Kax/oii paboTe MpUBEACHBI ABa-YEThIpe TTpuMepa pe-
IIEHWS TUTIOBBIX 331124 JUIs1 00OPYIOBaHUS U YCTAHOBOK
XUMHUUYECKMX, He(Te- U razornepepadaThIBaOIIMX IIPO-
MU3BOICTB.

B niepBblii KOMIUIEKC — 10 MOJCIMPOBAHUIO pacce-
WBAHMUSI OMTACHBIX BEILIECTB B aTMOCHEPHOM BO3IIyXe MPU
aBapugIX Ha XMMUYECKHU OIMACHBIX O0BEKTaX — BXOISAT
JlabopaTopHbie PabOTHI MO HACTPOMKE MPOrpaMMHOTO
koMmiuiekca TOKCHU R MmogenmpoBaHUIO paccestHUs
BBIOPOCOB OITACHBIX BEIIECTB B aTMocdepy Bo3myxa
10 MOJIEJISIM «JIETKOTO» U «TSDKEJIOTO» raza U ImocCTpoe-
HUIO MOJIeW KOHLIEHTPAILIUI ¥ TOKCOMA03 MO METOAUKAM
TOKCH-2 [1] u TOKCHU-3 [2]. PaccmoTpeHbl Tipu-
Mepbl aBapuii IMPY MOJHOM pa3pylieHUH U 4aCTUYHOI
pasrepMeTH3aly €MKOCTU C ra3000pa3HbIM aMMHUa-
KOM, TIpY IIOJIHOM Pa3pyLIeHNH eMKOCTH C XKUIKIM aM-
MHAKOM M XpaHWIMILA C Ta3000pa3HbIM XJIOPOM.

Bo BTOpOii KOMIUIEKC — MO MOJAEIUPOBAHUIO U
OLIEHKE TIOCJIEICTBUI B3PHIBOB U TTOKAPOB HA OIMAaCHBIX
IIPOM3BOACTBEHHBIX 00hEKTaX — BOIIUIM JJa0OpaTOPHBIE
paboTHI IO OMPEASICHUIO MAacChl OITACHOTO BEIECTBA
BO B3PBIBOOIIACHBIX IIpeAeiaX, pa3MepOB 30H HUKHETO
U BepXHEro KOHIEHTPAIMOHHBIX MPeeI0B BOCIIIaMe-
HEHUS ¥ TTapaMeTPOB OITACHOTO BEIIECTBA B TEXHOJIOTH -
yeckoM o0opynoBaHuu [2] (pacCMOTPEHBI IPUMEPHI CO
B3PLIBOM OAaJUIOHOB C alleTWJICHOM); MOAEIUPOBAHUIO
IOCJICACTBUI B3PHIBOB TOILIMBHO-BO3IYIIHBIX CMeCeil
(TBC) npu aBapusix Ha TUIIOBOM OOODPYIOBAHUU XU-
MHWYECKM OMACHBIX 00BEKTOB 1Mo MeTomnkaM TBC [3]
U TPUHUTPOTOIyos1a [4] (Ha mpuMepe B3pbiBa eMKOCTH
razoo0pasHoro anetmieHa M rereporeHHoii TBC —
IIPY B3PbIBE €MKOCTU C OCH3MHOM); MOJAEIUPOBAHUIO
U OLIEHKE MOCJICACTBUI MOXAaPOB IIPOJIMBOB, OTHEHHBIX
IIapOB, BCIBIIIKNA Ha TUTIOBOM OOOpPYIOBAaHWU U yCTa-
HOBKax OITACHBIX MPOU3BOJICTBEHHBIX 00BEKTOB [5—0]
(paccMOTpeHBI pa3IMUHbIE TTPUMEPHI IMOXapOB JIETKO-
BOCIUIAMEHSIIOIIMXCS XXKMIKOCTEel (OeH3MHA, MeTaHoIa,
rOpIOYEro rasza — IIpoIlaHa).

TpeTuii KOMIIJIEKC — MO OLEHKE PUCKA U paCyeTy
MOXapHOTO PUCKa /ISl HAPY>KHBIX YCTAHOBOK M HETIPO-
M3BOACTBEHHBIX 3MaHMIl — BKJIIOYAET JaOOpaTOpHBIE
paboTHI: CO CIPAaBOYHMKAMU M KaJIbKYJSITOpaMM, He-
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00XOIMMBIMU ISl OLIEHKH TTOTEHIIMAIbHOTO pUCKa Ha-
PYXHBIX YCTAHOBOK (ITOCTPOEHME JepeBa COOBITHIN); IO
TMOCTPOEHMUIO TTOJIEH MOTEHIIUAIBHOTO PUCKA U PacyeTy
rokasaTesiel TToXKapHOTO pucKa TIpU aBapusix Ha Ha-
PYKHBIX YCTaHOBKax [6] (Ha mpuMepe aBapuii Ha pe3ep-
ByapHOM U TPYOOIIPOBOIHOM O0OOpPYIOBAaHUU OITACHBIX
NnpousBoACTBeHHBIX 00bekTOB (OITO); ompeneneHuIo
pPacyeTHOIO BPEMEHM 3BaKyalluM W3 IPOU3BOACTBEH-
HBIX 1 HEITPOMU3BOACTBEHHBIX 3aHUIA 110 MHTErPaJbHO
Mozenu [6].

3A0 HTLI I1b roroBUT M3gaHue YIIOMSHYTOTO Me-
topuueckoro rmocodus B 11 kBapTane 2012 1.

B 2012—2013 yyeOGHOM roay IIaHUPYETCSI MAaCCOBOE
BHeapeHue B yueOHbIit npouecc PXTY um. JI.1. MeH-
JieJieeBa IOATOTOBIIEHHOIO KOMILIEKCa JIabOPaTOPHbBIX
paboT misg oOydeHHMs CTYACHTOB IO CIELMATbHOCTU
«be3onacHOCTh TEXHOJIOTUYECKHUX ITPOLIECCOB U MIPOU3-
BOJCTB», a TaKXe JJIsI IIOATOTOBKY CIIEIIMAIMCTOB BCEX
HaIpaBJIeHUI XUMMKO-TEXHOJOTUYECKOIO TPOhUIIs
MpY U3YyYeHUN KypcoB «be30ImacHoCTh KN3HeaeITeIb-
HOCTH» U «IpaxkmaHckass o00OpoHa», a B ITOCIEAYIONINE
JIBa-TpU Tojila — IPU MOATOTOBKE OaKajaBpOB U Maru-
ctpoB 1o HarpasieHuto 280700 — «TexHochepHas 6e3-
OITACHOCTb».

PXTY um. .. Mengeneesa u 3A0 HTL I1b
3aMHTEPECOBaHbl B PACIpPOCTPAaHEHUM IIePEIOBOTO
OIbITAa MCIIOJb30BAaHMS IIPOIPAMMHOIO KOMILIEKCa
TOKCU RS nj1s moaroToBKM CIIELIMAIMCTOB B CHUCTE-
M€ BBICIIETO TPO(ECCHUOHAIBHOTO 00pa3oBaHUs IO
rnpooyieMaM TPOMBIIIEHHOU 6e3omacHocTu. [Tocodue
OyIeT TakkKe MOJIE3HO CIeLMaIuCcTaM MPOSeKTHBIX U 9K-
CIIEPTHBIX OpraHMU3alLMii, 3aHMMAIOIIMXCS BOIIPOCAMU
JeKJIapupoBaHUSI IIPOMBIIIUICHHOW 0€30IIaCHOCTU U
OLIEHKM PHCKa, MTOBBIIIAIOIINM KBAIM(MUKALIMIO B 00-
JIaCTH ITpOoMBIIIIeHHO# 6e3omacHocTr OIT0.

CoBMeCTHBIC YCUJTHS BRICIITNX YICOHBIX 3aBEACHUI 1
pa3paboTYMKOB ITPOrPaMMHOIO 00eCTIeYeHMST, HATlpaB-
JICHHbIE Ha BHEJIPEHME COBPEMEHHBIX MH(pOPMALIMOH-
HBIX TEXHOJIOTUI B 00JIaCTU aHaM3a pUCKA U OLEHKU
nociaencrBuit aBapuit Ha OITO B mpoiecc MOArOTOBKU
CIIEIUAJIUCTOB, OYAyT CIIOCOOCTBOBATH ITOBBIIICHUIO
Mpo(eCCUOHATBHOTO YPOBHSI, KOMIIETCHIIMN BBIITYCK-
HUKOB M MX BOCTPeOOBAaHHOCTH Ha PhIHKE Tpy/a.

IIpenonaBarenu, COTPYIHUKM, aCIIMPaHTBl U CTy-
neHtel PXTY um. [I.1. Menaeneena 6yarogapst pyko-
BOJCTBO TpyIIbl KoMmmnaHuii «[IpombliieHHas 6e30-
MAaCHOCTb» B JIMIIE €€ Mpe3uJeHTa J-pa TeXH. Hayk,
npod. B.M. CumopoBa 3a mpeaocTaBIeHHYIO BO3MOX-
HOCTh MCHOJIB30BaHUs B y4eOHOM IIpoliecce IIporpam-
mHoro kKoMmrmuiekca TOKCU+Rsk iy gageroTcd Ha oaib-
HeWIIee COTPYIHUYECTBO.
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Baumanue!?
B usgameascmse 3A0 HTL NbB BoilwAN HOBbIe knuru
METOAUYECHOE NOCOBUE

No pacyerty nocneAcTBHiA BO3MOMHbIX aBapui M OLleHKe PUCKA Ha OnacHbIX _
Npou3BOACTBEHHbIX 00bEKTAX C UCNOJIb30BAHMEM NPOrpaMMHOro KoMnnekca TOHCU-+Rs«

o0BeKTaX

BOJICTBEHHBIX 3IaHUI

JlaHHOE IeYaTHOE U3JaHUE COAEPKUT IPUMEPHBI pEILIEHUST 3a1aU Ha OCHOBE IPOrPAMMHOIO
a komriekca TOKCHU R i BriiouaeT ciaeayolme pasaeibl:
* MOIEJIMPOBAaHUE PACCEUBAHKS OMACHBIX BELIECTB B aTMOC(hepe MPHU aBapusIX Ha OMACHBIX

* MOJEJMPOBAHUE U OLIEHKA MOCJIEACTBUI B3PBIBOB Y MTOKAPOB HA OMACHbBIX 00beKTax
¢ pacCyeT IMOXKApHOTO pUCKa IJIA HAPY>KHBIX YCTAHOBOK, IMPOU3BOJACTBECHHBIX W HEIIPOU3-

* MOCTPOEHUE TOJIEH MOTEHIMAIBHOTO PUCKA U pacyeT MoKas3aTeseil pucka

B xaxjoM u3 pa3naenoB JaHbl TEOPETUUYECKUE MOJTOXKEHHUSI K TTPOBEACHUIO PACUETOB, HA KOHKPET-
HBIX IPUMepax oIMcaH Xo BbirmosiHeHus: pacyeTtoB B TOKCU+Rs nmpuBeneHa Beprdukarms pe3yiib-
TaTOB pacyeTa, MOJYYeHHBIX B TPOrpaMMe U «pyYHbIM» CITOCOOOM.

Peknama

M3znaHue MoxeT ObITh MOJE3HO CIeHUaTUCTaM MPOSKTHBIX M 9KCIMEePTHBIX OpraHu3allnii, 3aHUMAaIOIIMXCSl BOIIPOCAMU
JIEKJIapUPOBAHUSI POMBIIILIEHHOM 0€30MaCHOCTH U OLICHKU PUCKA, a TAKXKe paOOTHUKAM BBICIIUX YUYEOHBIX 3aBEICHUI MPpH
BHEIPEHUHU B YU€OHBII MPOILIECC COBPEMEHHBIX MH(MOPMAIIMOHHBIX TEXHOJIOTHI1 B 00J1aCTU aHAIM3a PYCKa U OLIEHKU MOCIe/1-
CTBUI1 aBapuii Ha OMACHBIX MTPOM3BOACTBEHHBIX 00BEKTaX B KAYECTBE J1a0OPATOPHBIX MTPAKTUKYMOB.

Ha 3asBku, noctynuewimne go 01.09.2012, peiicTByeT NbroTHas LeHa.

C/IOBAPb TEPMWUHOB othHuManbHbIX A0KYMEHTOB N0 6e30MacHOCTH

CrioBaphb MOATOTOBJICH MO MaTepyaiaM IeHCTBYIONINX 3aKOHOB, akToB [1pe3uneHTa Poc-
cuiickoit @enepannu u [1paBurenberBa Poccuiickoit Menepaiiny, HaMOHAIBHBIX CTAHAAP-
TOB, IPYTUX HOPMATUBHBIX JOKYMEHTOB (henepaTbHbIX OPraHOB UCTIOJHUTEIBHON BIACTH,

OMSOIE A MepevyrCcIeHHBIX B yKa3artese UCTOYHUKOB (6osee S00 1OKYMEHTOB).

TEPMWUHOB

O®UIMAALHBIX
AOKYME B
10 BE30MACHOCTH

CrnoBapb cofepxXuT orpeaesieHus 6osiee 8000 TepMUHOB, UCITOIb3YEMbIX B 00J1aCTH TTPO-
MBILIJIEHHOM, TMOXAapHOM, paauallMOHHON 0e30MacHOCTH, 3JIEKTPOo0e30IacHOCTH, Oe30ra-
CHOCTH M OXpaHbl Tpy/Aa, 3APaBOOXpAHEHUsI, OXpaHbl HEIP M OKPYKAIOMIEH Cpeabl, reoio-
rO-MapKIIEHIEPCKOTO KOHTPOJIS, 3alIAThI OT YpE3BbIYAHBIX CUTYaLNii, a TAKXKE TEPMUHOB,
CBSI3aHHBIX C TEXHUYECKUM PETYIMPOBAHUEM, TOCYIapCTBEHHBIM KOHTpOJIEM (HaI30pOM),
JIMIICH3MPOBaHUEM, CTPAXOBAHUEM, U TEPMUHOB OOIIIETO M TEXHUUECKOTO XapakTepa, Heo0-
XOIUMBIX JIJTS TOHUMAaHUs OTIpeeICHUI IPYTUX TEPMUHOB.

OTU KHUTU U Apyrue HopmMmaTuBHbI€ JOKYMEHTbl MOXHO npuoﬁpecm no appecy:

Mocksa, lNepeBeneHoBCKMIA nep., 4. 13, cTp. 21, a Takke 3aka3aTb B OTAENE PacnpoCcTpaHeHus no Tesn/dakcam:
(495) 620-4753 (MHOrokaHabHsbli), 620-4747, 620-4746. E-mail:ornd@safety.ru.
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