Munucrepcrso o0pazoBanust 1 Hayku Poccuiickoii @enepanun
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHNUE
BBICILIET0 00pa30BaHuUs
«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHWHN NOJUTEXHUYECKWI YHUBEPCUTET»

WmKkeHepHas 1IKoJIa Hepa3pylarnero KOHTPOoJIs 1 0€30MacHOCTH
Hampasnenue nonrorosku 20.04.01 TexunocdepHas 6€30macHOCTb
OtaeneHne KOHTPOJIS U THATHOCTHKH

MATUCTEPCKASA INCCEPTALIUA

Tema paboTbl

O1ieHKa TEXHOTEHHBIX PUCKOB HA YIIIeJ00BIBAIONINX NPEANPHUITHIX

VJIK 504 05-47 43 622 333 012

CryneHt
I'pynna [25(6) Toanuce Jara
1EM61 KaTtkoBa Mapus ButanbeBHa
PykoBoaurens
JI0IKHOCTD dUO VY4yeHas CTeleHb, TToxmnucs Jata
3BaHHC
Jouent bopoaus 10.B. K.T.H.
KOHCYJIbTAHTBI:
ITo pazneny «®UHAHCOBBIN MEHEKMEHT, pecypcor((HEKTUBHOCTL U PECYPCOCOEPEKEHUE
JlomkHOCTD DdUO VYyenas cremneHs, Tloanuce Jlara
3BaHUC
JlomeHT Jankos A.T. K.3.H.
ITo pazneny «CornmanbHasi OTBETCTBEHHOCTH)
JlomkHOCTD DdUO VYyenas cremneHs, Tloanuce Jlara
3BaHUC
JlomeHT AwmenpkoBud FO.A. K.T.H.
JOIIYCTUTHD K 3AILIMTE:
PyxoBoaurens OOIT DdUO VdeHast cTeleHb, TTonmuce Jlara
20.04.01 TexuochepHas 3BaHHe
0e30IacHOCTh
ITpodeccop ITepmunoB B.A. J.¢.-M.H.

Tomck — 2018 1.




Pe3ynbTaTbl 0CBOEHUS1 OOpa3oBaTeNnibHOM NporpamMmbl No
HanpasneHuto 20.04.01 TexHocdepHasa 6e3onacHOCTb

Kon TpeGosanua ®I'OC,
Pe3yabTaT 00y4yeHus KpHUTepUeB H/WJIH
pesyaIb (BBINIYCKHHUK [10JI2KeH OBITh T'OTOB) 3aMHTEPEeCOBAHHBIX
“rard CTOPOH
Ilpogpeccuonanvrvie komnemenyuu
Hcnonb3oBaTh Ha OCHOBE 21yO0KUX u | TpeboBanuss ®I'OC (I1K-
1 NPUHYUNUATHHBIX 3HaHUH HeoOxomumoe | 3-7; OIIK-1-3, 5; OK-4—
000pya0BaHHE, MHCTPYMEHTHI, TEXHOJIOTHH, MeTonabl | 6), Kpurepuii 5 AMOP
U cpencTBa obecredeHus Oe30macHOCTH denoBeka u | (mm.5.2.1, 5.2.3),
OKpY)KalIlleh  cpeapl  OT  TEXHOTEHHBIX M | COTJIACOBAHHBIN c
AQHTPOTIOTEHHBIX BO3ICUCTBUI B YCIOBUSAX JHCeCMKUX | TPEOOBAHUSAMU MEXKTy-
HYKOHOMHYECKUX, DJKOJIOTMYECKHX, COIMAIBHBIX M | HAPOJHBIX CTaH/IapTOB
JIPYTUX OTPaHUYECHUH EUR-ACE u FEANI
[IpoBOaUTH UHHOBAYUOHHbBIE unxenepHsie | TpeboBanus ®I'OC (I1K-
2 MCCJICIOBAHMS OIACHBIX MPUPOIHBIX M TexHOoTreHHbIX | 8—13; OIIK-1-3, 5; OK-4,
IPOIIECCOB M CHCTEM 3alluThl OT HuX, Bkmowas |9, 10, 11, 12), kpurepuu
Kpumudeckui — anaius  OoamHvlx  u3  mupoevix | AUOP Kpurepuii 5 AUOP
UHGDOPMAYUOHHBIX pecypCo8, PopmMYTUPOBKY 66180006 | (TI. 5.2.2, 5.2.4),
8 YCHo8USAX HEOOHO3HAYHOCMU C TPUMEHEHUEM | COTJIacOBaHHBIM c
2ny6OKUX U NPUHYUNUATbHBIX 3HAHUNA U OpUSUHATIbHBIX | TPEOOBaHUSAMU
METOJIOB B 00JIaCTH COBPEMEHHBIX HHPOPMAIIMOHHBIX | MEXTYHAPOIHBIX
TEXHOJIOTUI, COBpEMEHHOW M3MepuTesnbHOW TexHUkH | crannaptoB EUR-ACE u
Y METO/IOB U3MEPEHUSI. FEANI
OpraHu3oBbIBaTh M PYKOBOAUTH JesrenbHOCThIO | Tpeboanus PI'OC (IIK-
3 nmoJpa3JeliecHuid 1o 3amuTe cpenbl obutamms u | 4, 6, 14-18; OIIK-1-5;
OesomacHomMy  pasmemieHuto  u npumenenuto | OK-1, 7, 8), Kpurepuit 5
TEXHHYECKHX CpPEACTB B pEruoHax, ocymectisath | AUOP (mmn.5.2.5, 5.3.1-2),
B3aWMOJICHICTBHE C TOCYNapCTBEHHBIMHU CIIY)KOaMH B | COTJIAaCOBAaHHBIN c
o0nactu 9KOJIOTUYECKOIA, IPOU3BOJICTBEHHOI, | TpeOOBaHUAMU
MOKapHOW 0E€30MaCHOCTH, 3allUTHl B UPE3BBIUANHBIX | MEXKTYHAPOIHBIX
CUTYallUsX, HAXOJUTh U NMPUHUMATh ynpasieHueckue | crangaptoB EUR-ACE u
pemieHus ¢ cobmoaeHneM npodeccuonanbHoii 3tuku | FEANI
U HOPM BEICHUS UHHOBAYUOHHOU WHKEHEPHOU
NEeSITETPHOCTH C YYETOM IOPHINYECKHX AacIeKTOB B
obsactu TexHocpepHor 6e30MacCHOCTH
OpraHu3oBbIBaTh ~ MOHMTOPUMHT B  TexHocdepe, | Tpeboanus PI'OC (IIK-
4 COCTaBISITh  KpPaTKOCPOUHble W gonrocpounsie | 2, 19, 21, 22; OIIK-1-5;
NOPOTHO3Bl pa3BUTUS cuTyauuu Ha ocHoBe ero | OK-2), Kpurepuii 5 AUOP
pe3yiIbTaToB C UCTIOJIb30BaHUEM enyookux | (1.5.2.5), cormacoBaHHBIN
Qynoamenmanvhublx U CHeyualbHblx  3HAHUH, | C TpeOOBaHUSIMU
AQHATUTHYECKUX METOAOB M CIOJNCHLIX MOJCICH 6 | MeXKIyHApOIHBIX




yciosusx H€0np€0€ﬂ€HH00mI/l,
OLICHUBATL IMOTCHLIUAJIBbHYKO OITAaCHOCTb 00BEKTOB

AHAJIIM3UPOBATL U

9KOHOMHKHU [JIA YCJIOBCKa U CpPCIAbL oOHUTaHUd H

cragnaproB  EUR-ACE wu

FEANI

pa3pabaTbiBaTh PEKOMEHIAMU IO  TOBBIIICHHUIO

YpOBHS 6€30M1aCHOCTH

[IpoBoUTH IKCIIEPTU3Y 0€301acHOCTH u | Tpeboanuss ®I'OC (IIK-
3KOJIOTMYHOCTH TEXHUYECKUX npoekTos, | 20, 23-25; OIIK-1-3, 5),
IIPOM3BOJCTB, IIPOMBIIUICHHBIX Ipeanpuatuii u | Kpurepuit 5 ANOP
TEPPUTOPHATBHO-TIPOU3BOJICTBEHHBIX ~ KOMIUICKCOB, | (11.5.2.5-6),

ayouT ~ cUCTeM  O€30MacHOCTH,  OCYLIECTBIISATH | COrJIaCOBAHHBIN c
MEpONPHUATHS 10 HAA30PY U KOHTPOJO Ha OOBEKTE | TpeOOBaHUAMU
SKOHOMHKH, TEPPUTOPUM B  COOTBETCTBUH  C | MEXKIYHAPOIHBIX

JEeiCTBYIOIIEH HOPMATHBHO-TIPaBOBOM 6a30i

crannaproB  EUR-ACE wu
FEANI

OO0ueKyJbTYPHBI KOMIIETEHIHU

PabGoTaTh B MHTEepHAIIMOHAIBHOU MPOGECCHOHATBHON
cpene, pa3paboTKy
MPE3CHTALUIO U 3aLIUTY PE3YJIbTATOB UHHOBAYUOHHOU
WHXKEHEPHOM

BKJIIO4as JAOKYMCHTallUH,

JACATCIIbHOCTH C UcCnoJjlb306arHuem

UHOCMPAHHOZO A3blKA

Tpeboanuss ®I'OC (OK-
5 6, 10-12; OIIK-3),
Kpurepuit 5 ANOP
(n.5.3.2), coriacoBaHHbBIN
c TpeOOBaHUAMU
MEXTyHAPOIHBIX
crangaptoB  EUR-ACE wu
FEANI

O¢ddexkTnBHO paboTaTh MHAMBHIYaTbHO, & TAKXKE B
Ka4eCTBE pyKOBoOUmeJis 2pynnvi ¢ OTBETCTBEHHOCTbHIO
3a paboty KOJIJIEKTHBA npu peleHnu
MHHOBAIlMOHHBIX WH)XEHEPHBIX 3a7ad B OO0JIACTH
TexHoc(epHOH 0e3011acHOCTH, IEMOHCTPUPOBATh MPHU
3TOM TOTOBHOCTH CIEOBaTh MPOQECCHOHATBHOM
ATHKE U HOpMaM, IOHUMATh HEOOXOIUMOCTh U YMETh
CamocmosamenbHo YUUmMbCsl u TIOBBIIIATH
KBATM(UKAMIO B  TEUEHHE  BCEro

npoecCHOHANBHOM NesTeNbHOCTH

rnepuona

TpeboBanuss DI'OC BO
(OK-1-3, 5, 8, 11, 12,

OIIK 1-4, [TK-18)
Kpurepnii 5 AHNOP
(mm.5.3.3-6),
COTJIaCOBaHHBIN c
TpeOOBaHUSIMU
MEXTYHAPOIHBIX

crangaptoB  EUR-ACE wu
FEANI




Munucrepcrso o0pazoBanust 1 Hayku Poccuiickoii @enepanun
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHNUE
BBICILIET0 00pa30BaHuUs
«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHWH NOJUTEXHUYECKHUI YHUBEPCUTET»

WmKkeHepHas 1IKoJIa Hepa3pylarnero KOHTPOoJIs 1 0€30MacHOCTH
Hampasnenue nonrorosku 20.04.01 TexnocdepHast 6€30mMacHOCTb
OtaeneHne KOHTPOJIS U THATHOCTHKH

YTBEPXIAIO:

PyxoBonutens OOII

20.04.01 TexnocdepHas 6€301aCHOCTh
B.A. IlepmunoB

05.02.2018 r.
3AJAHUE
HA BbINOJIHEHNE BbINYCKHON KBAJIN(QUKAIMOHHOM PadoThI
B dopwme:
Marucrepckoit ruccepTanuu
CryneHry:
0)%(0)
1EM61 KatkoBoit Mapuu ButanneBHe

Tema paboThI:

OI_IGHKa TCXHOI'CHHBIX PHUCKOB Ha er'Ie,I[O6BIBaIOH_[I/IX NpCaANpUATHUAX

VYTBepxkeHa NPUKa30M JUpPEKTopa (Aara, HOMep)

CpoK ciauu CTyIEHTOM BBIIIOJHEHHOM paOoThI: 04.06.2018 r.

TEXHUYECKOE 3AJIAHHUE:

Hcxonnbie nanHble K padore Llenv pabomvi: oyeHKA MEXHOLEHHbIX PUCKO8 Hda
yeneooobwiearoueli nPOMuLULLIEHOCMU

(HauMeHosaHue 0b6vexma uccie0068anus Uil NpOeKmupoeanusi, . o

NPOU3B0OUMENLHOCHIL UNU HASPY3KA; PEHCUM PabOTmbL Obvexm UCCIe008aHUS. np eanp uamue  ycolbHoOUu

(Henpepvlgnbiil, nepuoOUdecKuil, YUKIUYecKutl u m. 0.); 6uo NPOMBIULIEHHOCTIU.

CBIPbSL WU MAMEPUAT U30eusl; mpeboeanus K npooyKmy,
u30enUIo U npoyeccy, 0cobvle mpebosanus K 0COOEHHOCMAM
@ynxyuonuposanus (IKCnayamayuu) 06veKma unu u30eus 6
naame 6e30nacHOCMu SKCIYamayuu, GAUAHUSL Ha
OKPYHCAIOULYIO CPEOy, IHEP203AMPAMAM, IKOHOMUYCCKULL
ananuz u m. 0.).

IlepeyeHnb noaJIeKAMMX UCCIET0BAHUIO, — Coepemennoe cocmosiHue Yyanedoobvleaouell

NMPOEKTHPOBAHMIO U pa3paboTke npomviuinennocmu 6 Poccuu u mupe.

BOIIPOCOB —  Ananumuyeckuii 0030p npobnemul
N 603HUKHOBEHUS qcC Ha 20pHO-

(anarumuyeckuii 0630p NO UMEPAMYPHOIM UCTIOUHUKAM C

Yenvlo BbIACHEHUs OOCIMUICEHUTI MUPOBOU HAYKU MEXHUKU @ 0bocamumenvHvix npe@npuﬂmuﬂx.

paccmampugaemoti 061acmu,; NOCMAHOSKA 3a0aiu _

Uccnedo6anusl, NPOEKMUPOBAHIS, KOHCIPYUDOSAHUS, Xap akmepucmuxa 00vbeKma ucced06aHus.

codeparcanue npoyedypul UCCICO08AHUSL, NPOCKMUPOSAHUS, — Pa3pa6omka cyernapues pa3sumus asapuuHblx

KOHCMPYUpOosanus; 00cyxcoenue pe3yibmamos 6blnoIHEeHHOU
pabomel; HauUMeHO8aHUe OONOTHUMENbHBIX PA30el08,
noonexcawux paspabomxe; 3aKYeHue no pabome).




Ilepeyensb rpaguyeckoro marepuajia

(c MmoYHBIM YKA3aHUeM 00513amenbHbIX Yepmediceli)

UCCHEO08AHUSL  C
NPUYUH ux

obvexkme
OCHOBHbBIX

cumyayuii  Ha
YKa3aHuem
B03HUKHOBEHUS.
Oyenka puckos 00vekma uccied08aHusl.
Pacuem 8EPOSIMHBIX 30H Oeticmeust
nopaxcarouux ¢axmopoa.

IIpeonoocenus no  peanuzayuu mep,
HAanpasienHvlx Ha YMeHbluleHue pUcka asapuul.

KoHcyabTaHThI 10 pa3iesaM BbIIYCKHON KBAIN(UKALMOHHONH PadoThl

(¢ yxazanuem pazoenog)

Paznen KoncyabTant
DUHAHCOBBIM  MEHEIKMEHT, | [lankoB Aprem ['eoprueBuu
pecypcodhHeKTHBHOCTD u
pecypcocOepexeHme

COI_[I/IaJ'IbHaH OTBCTCTBCHHOCTDH

AwmenbkoBud FOmust AnexkcanipoBHa

I1o nHOCTpaHHOMY SI3BIKY

Hembsinenko Haranus BnagumuposHa

Ha3Banusi pa3nesioB, KOTOpPble AOJLKHbI ObITh HANMCAHBI HA PYCCKOM M HMHOCTPAHHOM

A3bIKAX:

JlutepaTypHblii 0030p

JlaTta BbI/1auM 32JaHUA HA BbINOJTHEHUE BBIITYCKHOM 05.02.2018 .
KBAJIH(HUKANMOHHOH! padoThI 10 JIMHCHHOMY rpadguky
3aganue BbIIAT PYKOBOAUTE/Ib:
JlomkHOCTD DdUO VYyenas creneHb, 3BaHue Tloanuce Jlata
JlotieHT Bboponun O0puit Kanaunar 05.02.2018 r.
Bukroposuu TEXHUYECKUX
HayK, JOICHT
3aganue NPUHSAJI K HCTIOJTHEHHIO CTY/1€HT:
I'pynmna [25(6) Toamnuce Jara
1EM61 KarkoBa Mapus ButanbeBHa 05.02.2018 .




Munucrepcrso o0pazoBanust 1 Hayku Poccuiickoii @enepanun
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE

BBICILIET0 00pa30BaHuUs
«HAIUOHAJIBHBIN UCCJIIEAJOBATEJIBCKUU
TOMCKHWH NOJUTEXHUYECKUI YHUBEPCUTET»

WnxenepHas 1IKoJa Hepa3pyLIaroiero KOHTPoJs U 0e30MacHOCTH
Hampasnenue nonrorosku 20.04.01 Texnocdepnas 6€30macHOCTb
YpoBeHb 00pa3oBaHUs MarucTparypa

OtneneHne KOHTPOJIS U IMArHOCTUKU

[Tepuon BeimonHEeHUs BecenHuii cemectp 2017/2018 yueOHoro romaa

®dopma npeacTaBieHus: paboThI:

Marucrepckas auccepranus

KAJIEHJIAPHBIU PEUTUHI -TIJIAH
BBINOJIHEHHS BBIIYCKHOI KBaTH(QUKALMOHHONH padoThI

CpoK cl1auul CTYICHTOM BBIITOJIHEHHOW PabOTHI: 04.06.18

Jara
KOHTPOJIsI

Ha3spaHnue pa3zgena (Moay.s) /
BHUJI paboThl (MCCIC0BAHUS)

MagkcumaJibHbIIi
0an1 pa3aena (MoayJis)

15.03.2018 r. | [TocTta”HoBKA LeiH U 3a7a4 UCCIIEAOBAHUS. 10
06.04.2018 r. | AHanM3 METOAOB OIIEHKH TEXHOT'CHHOTO pHUCKa 10
18.04.2018 r. | Pacuer TeXHOT€HHOTO PUCKA M COMATBHOTO PUCKA 30
30.04.2018 r. | CoumanbHast OTBETCTBEHHOCTD 10
03.05.2018r. | ®uHAHCOBBIN MEHEIKMEHT, pecypcor(HEeKTUBHOCTL U 10
pecypcocOepekeHue.
07.05.2018 r. | lHOCTpaHHBIH S3BIK 10
21.05.2018 r. | Odopmiienue u npeacrasienue BKP 20
CocraBul IpenoiaBaTelib:
JokHocTH [5(0] Yuenas cTenens, Moanuch Jlata
3BaHHUE
HomeHt boponun Opwuit Kanaumar 05.02.2018
BukTtopoBuu TEXHUYECKUX
HayK, TOIIEHT
COT'JIACOBAHO:
PykoBoautens OOIL DdPUO Yuenas creneHb, IMoanuco Jata
20.04.01 TexHocdepuas 3BaHHe
0€30IacHOCTh
[Tpodeccop [TepmunoB B.A. I.¢.-M.H. 05.02.2018




_ 3AAHME JUISl PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCO®®EKTUBHOCTD U

PECYPCOCBEPEXXEHUE)
Crygnenry:
I'pynna DPUO
1EM61 KartkoBa Mapusi BuraibeBHa
[Ixona NIITHKB Ortnenenue OKJ|
YpoBeHb 00pa3zoBaHus Marucrparypa Hamnpapnenune/crienaabHOCTh TexnocdepHas 6e30MacHOCTh

pecypcocoepeskeHmne):

Hcxonnbie nanHble K pasaeny «PHHAHCOBBIH MeHEIKMEHT, pecypcod(pGeKTHBHOCTD H

1. Cmoumocms pecypcog nayunozo uccredosanus (HHU):

Paboma ¢ ungopmayueil, npedcmagnennoi 6

MAMEPUATLHO-MEXHUYECKUX, DHEP2eMUUecKUX, poccuuckux u UHOCMPAHHBIX Hay4uHblX
unancoevlx, UHMOPMAYUOHHBIX U YET06EUCCKUX NYOTUKAWUAX, — AHATUMUYECKUX — MAMEPUanax,
cmamucmuyeckux — GlOINeMeHsx U UBOAHUSX,
2. Hopmbl u HOpMamusbl pacxo006anus pecypcos I ———— doxymenmax;
3. Hcnonvsyemas cucmema nanozoo6nosicenus, cmasku nabnodenue.
HAN0206, OMYUCTeHULl, OUCKOHMUPOEANUS U KPEOUMOEaAHUSL
Hepe‘leﬂb BOIIPOCOB, NOJICKAIIMUX HCCIACTO0BAHUI0, IPOCKTHUPOBAHUIO H pa3p360TKe:
1. Oyenka KoMMepPUECKO20 U UHHOBAYUOHHO20 NOMEHYUANA Onpedenenue  nNOMeHyUATbHO20 — HOMpedbUMens

HTHU pesynbmamos ucciedosanus, SWOT-ananus,

2. IInanuposanue npoyecca ynpasnenuss HTH: cmpykmypa u IThanuposanue smanos pabomel, onpedeneHue
epaghuk npogederust, OIONCem, PUCKU U OPSAHUIAYUSL Kanenoapnozo — epaguka U mMpyoOeMKOCmu
3aKYNOK pabomul, pacyem 6r00xcema

Hepeqeﬂb rpac[mqeclcoro MaATEPHAJIA (c mounvim ykasanuem obazamenshvix uepmedicetl):

1. Ceamenmuposanue poinka

2. Oyenka KOHKYPeHMOCNOCOOHOCIU MEXHUYECKUX PeuleHUll

3. Mampuya SWOT

4. Bpemennvie noxasamenu nposedenus HayuHo20 Uccied06anusl

5. I'pagux nposedenus u 6100xcem HTH

‘ JlaTta BbIIauM 3aJaHUA /ISl pa3/iena 1o JuHelHoMy rpaduky ‘ 07.02.2018

3ana}me BbI1AJ KOHCYJbLTAHT:

J0KHOCTH [%(0] Yuenasi cTeneHnsp, 3BaHne Hoanuch JlaTa
Jouent [JankoB Aptem ['eopruesnd Kangunar
OKOHOMHYCCKHUX HAYK

3az[alme NMPUHAJ K UCIIOJTHEHUIO CTYAECHT:

I'pynna ()7 (0] Hoanuck Hara
1EM61 Kartkosa Mapus Buransesna




3AJJAHUE JIJISI PA3JIEJIA
«COLUAJIBHASI OTBETCTBEHHOCTb»

CTyneHry:
'pynna D®UO
1EM61 KarkoBa Mapus ButanbeBHa
[Ixona NIITHKB Ortnenenne OKJ]
YpoBeHb 00pazoBaHus Marwuctparypa Hanpasnenue/crienuaibHOCTh TexunochepHas
0€e30MacHOCTh

Hcxonnblie 1anHble K pa3neay «CouuaibHAas OTBETCTBEHHOCTHY!

1. XapakteprucTiuka 00beKTa HCCIICTOBAHMS
(BelecTBO, MaTepuai, Ipruoop, arOPUTM,
METO/IMKa, pabouasi 30Ha) U 00JIaCTH €T
MPUMEHEHUS

Oyenka npogeccuonanrbioco pucka npu  GblNOIHEeHUU
anekmpoeazoceapounvix  pabom 6 000 «Tyeunckasn
20PHOPYOHASL KOMRAHUSLY

[TepeyeHb BOMPOCOB, MOUICKAIIMX HCCISIOBAHHIO, TPOCKTUPOBAHHIO U Pa3pabOTKe:

1. ITpousBoacTBEHHAs 06€30MACHOCTH

1.1. AHa/1u3 BbISIBJIEHHBIX BPEAHbIX

(axTopoB npu pa3padoTke u

IKCILTYaTAIHH MPOEKTHPYEMOI0 pelieHus

B CJIeIyIOlIeil moc/Ieq0BaTeIbHOCTH:

- @usuxo-xumuueckas npupooa
8peoHocmi, eé c6:3b c
paspabamvleaemol memou,

—  Hecoomeemcmeue napamempos 8peoHbix
Ghaxmopos HOpMAMUBHBIM 3HAYEHUAM,

—  Oelicmeue  ¢hakmopa HA  OpP2AHU3M
yenoeexa,

—  npusedenue  OONYCMUMbBIX  HOPM  C
HEOOX00UMOU  PA3MEPHOCIbIO (co
CCBLIKOMU Ha cooOmeemcmeyouui
HOPMAMUBHO-MEXHUYECKUL OOKYMEHM);

1.2. AHa1u3 BBISIBJIEHHBIX ONIACHBIX

(akTopoB npu pazpadoTke u

IKCILTYATAIHM MPOEKTHPYEMOr0 peleHus

B CJIeIyIolIeil moc/Ie10BaTeILHOCTH:

—  MexaHuuecKue ondacHOCmu,

—  271eKmpobe30nacHoCmby;

HOACAPOB3PLIBOOE30NACHOCHID.

AHQ/U3 ONACHBIX U 8PeOHbIX (hAKMOPO8, OKA3bIBAOWUX
go30elicmeue Ha uccnedosamensa 80 8peMs MPo8edeHUs
OUEeHKU PUCKO8:

-MexaHu4YecKue onacHocmu;
-ypo8eHb ocgeueHHoOCMu;
-napamempel MUKPOKAUMAMaA;
-anekmpobe3onacHocme;
-mpasmoonacHocme;

AHanu3z mep 6e3onacHocmu npu
puckKos.

I'IpOSEC)EHUU OUEeHKU

2. DKoJiornyeckasi 0€30MacHOCTh:
- sawyuma CEJZHI’I’IE6HOIJ 30HblL
8030elcmeus

—  aHanuz obvexma  Ha
ammocepy (8v16pocul);

— aHamu3  e030elicmeusi 00beKma  Ha
euopocgepy (copocwi);

aHanu3 6030eticmeusi 06veKma Ha aumocgepy
(omxoouvl),

Ilepuoouueckoe nposedenue npoyeoypvl OYEHKU PUCKO
no380Jisem NOBbICUMb  YPOBEHb 0OE30NACHOCMU KAK Ha
CAMOM NpeOnpusmuY, max u O1s OKpydcarowel cpedvl 8
yenom.

3. bezonacHOCTH B Ype3BbIYAIHBIX

CUTYANMSAX:

—  nepeuyenb  BO3MONCHbIX 9C  npu
paspabomke u OKCHIYamayuu
NPOEKMUPYeMO20 PeUuLeHUsL;

—  gvlboop Haubonee munuunou 4YC;

Bosmooicnvie UC na obvexme:
-nooicap;,
-83pbl6 2A308bIX OANLIOHOE.




4. IlpaBoBbIe U OPraHU3alHOHHbIEC

BONPOCHI 00ecrieyeHust 6e30MaCHOCTH:

—  cneyuanvbHule (xapaxmepHvle npu
IKCHIyamayuy 00vbeKma UcCie008anUs,
npoexmupyemou paboueii 30Hb1)
npaeogvie HOpMbL mpyoo60co
3AKOHOOAMENbCMBA;

—  OpeaHu3ayuoHHble MEepONpUSMUS  Npu
KOMNOHOBKE pabouell 30Hbi.

OcHosoronazarowjue 30KOHOOAMesibHble aKkmel,
yCmaHasenueaujue npasosblie OCHOB8bI pe2ynuposaHus
omHoweHuli 8 obaacmu oxpaHel mpyobl Mexdy
pabomodamenamu U pabomHUKAMU, HANpassaeHHble Ha
co30aHue ycnosuli mpyoa, coomeemcmasyroujux
mpeboBaHUAM COXPAHeHUA HU3HU U 300p08bA 8 npouyecce
mpydoeoli desmesnbHOCMU HA pednpusmMuU.

| JlaTa BbIIa4H 3aIaHusA 1JI pa3jielia o JUHeHHOMY rpaduKy | 07.02.2018
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PE®EPAT

Brinmycknas kBanugpukannonHas padora 115 c., conepxur 4 puc., 30 tadmn.,
63 ucrounuka, 3 mpuI.

KiroueBbie ciioBa: yrosibHas IPOMBILUIEHHOCTh, oOoraTuTelbHas (aldpuka,
TEXHOTE€HHBII PUCK, COLUAIBHBIA PUCK, TEPPUTOPUAIBHBIA PHUCK, YrOJbHAs IbLIb,
METaH, B3pbIB, II0Kap, OTHEHHBIN 1Iap.

OOBEKTOM HCCIIEOBAHUS SIBIISIETCS MPOEKTUpyeEMasi yriieo0oraTuteabHast
dabpuka

Ilenp pa®oThl — aHanNM3 pUCKAa BO3HUKHOBEHUS aBAPUHHBIX CUTyallUd Ha
npoekTupyeMoil yriaeoOorarurenbHol (padpuke OOO «TyBuHCKas TOpHOpYIHAS
KOMITaHHSD.

B xome mnpoBeneHuss HCCIEAOBaHMS NPOBEIEH aHAIU3 COBPEMEHHOIO
COCTOSIHUA YTeAO0OBIBAIOIIMX NpeAnpusaTuii B Poccuu U mMupe; U3ydyeHbl METOHbI
OLIEHKHM TEXHOTE€HHBIX PUCKOB B YIJI€A00BIBAIOIINX NPEAIPUITUAX; IPOBEJIEH pacueT
TEXHOT€HHOT'O M COLMAJIBbHOIO PHUCKA; Ha OCHOBE aHAJIM3a BO3HUKHOBCHHUS aBapHH
OIpeJeNeHbl BO3MOXKHBIE MPUYUHBI aBapUU MyTEM MOCTPOEHUS «JI€peBa OTKA30BY.
[Io pe3ynpraTam  pacyeToB  TEPPUTOPHAIBHOIO M COLMAIBHOIO  PHUCKa
c(OpMYIMPOBAHbI BBIBOJBI M TMPEIIOKEHBl PEKOMEHJAIMU MO CHUXXEHUU YPOBHS
pucCKa.

Hayunas HOBM3Ha paboThl B mpoliecce uccneqoBaHusi 3aKOHOMEPHOCTEH
NPOSIBJICHUS] U PA3BUTHUSI UPE3BBIYAMHBIX CHUTyallMid TEXHOT€HHOTO XapakTepa Ha
npoekTupyemoit yriaeoborarurenbHoit (padpuke OOO «TyBuHCKasE TOpPHOPYIHAS
KOMITaHUS» PACCUUTAH MOTEHUUATBHO TEPPUTOPUATBHBI M COLMATIBHBIM PHUCK C
yuetoMm yriein Kaa-Xemckoro n HataHCKOTO yTOJIbHBIX MECTOPOKICHHI.

[IpakTrueckast HOBU3Ha pabOTHI 3aKJIIOUAETCS B TOM, UYTO OBLT OLIEHEH PHUCK
BO3HMKHOBEHHUSI aBapUMHBIX CHUTYyalMil, pa3paOoTaHbl CIEHApUU HX Pa3BUTUS U

paccuMTaHbl TOpaXkaroire HakTopsbI.
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BBEOEHUE

AKTYaJbHOCTh BOIIPOCOB B YIPAaBJICHUU TEXHOTEHHBIX PUCKOB B HACTOSIIEE
BpeMsl pe3Ko yBenuuuBaerca. Ponb ynpaBieHus puUCKaMH, Kak WHCTPYMEHTa
CHU)KEHUS TIOTEPb U MOBBIICHUS 3((HEKTUBHOCTH HATMOHAIBHBIX IKOHOMHK BO BCEM
MHUpE MOCTOSIHHO BO3pacTaeT. 3HAYEHHE STOT0 MHCTPYMEHTa BO3PACTaeT, MPEXKJe
BCETO, M3-3a pPOCTAa CAaMHUX PHUCKOB, YTO SBISICTCS OOIEMHUPOBON TEHACHITUCH,
OOyCJIOBJIEHHON yClIO)KHEHHEM BceX cdep (QYHKIIMOHUPOBAHUS COBPEMEHHOIO
obmiectBa. JIJis OIEHKH TEXHOTCHHBIX PUCKOB B HACTOSIIEE BPEMs HCIOJB3YIOTCS
pa3InyYHble METOJAUKH B CUITy OTCYTCTBUS €AHHOM.

OneHku pucka aBapuil MpeACTaBIsIET COOOW COBOKYMHOCTh HAy4dHO-
TEXHUYECKUX METOAOB HCCJIEJAOBAHUS ONACHOCTEH BO3HUKHOBEHHUS, Pa3BUTUSA U
NOCIEACTBUM  BO3MOXKHBIX  aBapuid, BKJIIOYANOIIYI IUJJAHUpOBaHUE  padoT,
UJCHTU(PUKAIIMIO OMAaCHOCTEM aBapuii, OILIEHKY pHUCKa aBapuil, YCTaHOBJICHHUE
CTENIEHU ONMAaCHOCTH BO3MOXKHBIX aBapuid, a TaKXKe Pa3padOTKy M CBOEBPEMEHHYIO
KOPPEKTUPOBKY MEPOIPHUATHH 110 CHUYKEHUIO pUCKa aBapuil.

OddexkTuBHOE PYHKIMOHUPOBAHUE CHUCTEMbI YIPABJICHHUS MPOMBIIUICHHON
0€30MacHOCTH Ha MPEANPUATHU TO3BOJSET KOHTPOJIUPOBATH M YIPABIATH
TEXHOJIOTMUECKUMU TPOLECCaMH C TOYKH 3pEHUs Oe30MacHOCTH, TEM CaMbIM
Npeaynpex/ias aBapuu U COXpaHss KU3HU CBOUM COTPYIHUKAM.

Llenv pabomul: aHanM3 pHUCKa BO3HUKHOBEHUS aBapUMHBIX CUTyallUd Ha
npoekTupyemMoi yrieodoratutenbHoit (padbpuxke OOO «TyBUHCKass TOpHOpYIHAs
KOMITaHUSD.

Obvexm ucciedo8arus: IPOEKT YIIeo00TaTUTEILHON (haOpUKH.

IIpeomem uccnedosanus: oboraTutenbHas Gpadpuka.

JUis AOCTMXKEHUS TOCTaBJICHHOW II€JIM HEOOXOAMMO PEIIUTh CIEAYIOLINe
3aJlayu:

1. V3yuuTh MeETOABI OIEHKH TEXHOTCHHBIX PHUCKOB B YIJIEIOOBIBAIOIINX
MPEINPUSITUSX.
2. IlpoBectu pacuer TEXHOT€HHOTO PUCKA.

3. TIpoBectu pacuer cOIMAIBLHOTO PUCKa
14



4. Pa3paboTraTh MEpONPUATHS IO MUHUMHU3ALIUN PUCKOB
Hayunas u npakmuueckas HO6U3Ha: 3aKIIOYACTCA B TOM, 4YTO OCHOBE

W3YUYCHHs] 3aKOHOMEPHOCTEH IIPOSIBIICHUS W PA3BUTHUS YPE3BBIYAWHBIX CHUTYaLUU
TEXHOTEHHOTO XapaKTepa Ha MPOEKTUpyeMoH yrieoOorarurenbHoit ¢adpuxe OO0
«TyBUHCKast TOPHOpPYAHAsT KOMIIAHUS» PACCUUTAH MOTCHIUAIBHO TEPPUTOPHUATBHBIN
M couManbHbli puck ¢ ydyeroM yrierd Kaa-Xemckoro m YHamaHCKOroO yroJIbHBIX
MECTOPOKICHUN.

llpaxmuueckas 3uauumocmo pesyromamos BKP: llpakthueckass HOBH3HA
paboTbl B TOM, 4YTO OBLI OIICHEH PHUCK BO3HUKHOBEHHUS AaBapUUHBIX CHUTYaIlUi,

pa3pa60TaHLI COCHAPHHU UX PA3BUTHA U PpAaCCUHHUTAHBI ITIOPAXKAIOIIHUC Q)aKTOpBI
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1.JIMTEPATYPHbIA OG30P

1.1 YrnepoGbiBalowas npomMbILLSIEHHOCTb B MUpe

VYronpHas NPOMBILUIEHHOCTh - 3TO MeXAyHapoaHas TpyIa MpeAnpusTHid,
YUYacCTBYIOIIMX B 100bIY€ U IIEpepabOTKE YIS U €ro MOCIEIYIOIIEro UCII0Ib30BaHMsL.
VYronp ABISIETCS €CTECTBEHHBIM MHMHEPAJOM, KOTOPBIM BCTpPEYAaeTCsl BO MHOTHUX
MecTax 1o Bcemy Mmupy. OH JIErKO TOpHT, MO3TOMY OH HIMPOKO HMCIOJIB3YETCS B
IIPOM3BOJICTBE SHEPTUU. YTOJIb U MPOIYKTHI €r0 MEPEPA0OTKH UMEIOT MHOTO JPYIHX
IPOMBIIUICHHBIX TPUMEHEHWI, TakuX KaK MPOU3BOJACTBO CTaM. YTOJbHas
IIPOMBIIUICHHOCTh SIBJIIETCS CIIOPHBIM BO MHOTMX paiiOHax H3-3a 3arpsA3HEHUS U
JIPYTUX 3KOJOTHYECKHUX MTPOOIeM.

VYronp sBIAETCA WCKOMAEMBIM TOIUIMBOM, TO €CThb OH SIBJIIETCA MPOJYKTOM
pa3jIoXKEHUs OPraHM4ecKOoro BEUIECTBA, KOTOPBIA ObUT H3MEHEH B TOPIOYHUX
MOJIE3HBIX HCKOIMAEMBIX TI'€OJIOTMYECKUMHU MPOLEcCaMHU. DTH IMPOIECChl 3aHUMAIOT
MUJUIMOHBI JIET, U 332 3TO BPEMSI MHOTHE YTOJIbHBIE MECTOPOXKICHUS OCTAIUCH HA WU
BOJIM3M MMOBEPXHOCTH 3eMIIU

VYronp cxxuraercss B KauecTBE TOIUIMBA Ha MPOTSHKEHMH Thicsay jeT. Korna
Hayasnachk [IpomelnuieHHas peBomronuss B 18 Beke yrojib crajg OCHOBHBIM BHJIOM
TOIUIMBA, UCTIOJIB3YEMOT0 JUIsl MIUTAHUS 3aBOJOB M MAIlIKH.

AHanu3 MHUpOBBIX 3allaCOB M TEMIIOB JOOBIYU YIJI MO3BOJIIET Pa3/ieiuTh
reorpauyeckue pEeruoHbl MHUpa Ha JABE OOJBIIME TPYMIbL: C HUCXOAAIIUM U
pacTymuM ypoBHeM J100bluM yrig. K mepBoii rpynme otHocsatcs crpanbl CHIT
(Poccus, Ykpauna u Kazaxcran), rae B 1990-x romax npoucxoausio CylnIeCTBEHHOE
CHIDKEHHME YpPOBHSI JIOOBIUM YT, U CTpaHbl 3apyOexkHoi EBpombl (mpexae Bcero
I'epmanust u BenukoOputanus), riae nogoOHasi TEHAEHUUS TaKKe MPOCIEHKUBACTCA
noctatoyHo 4eTko. B ctpanax CHI' Ha mameHuu TeMIoB AOOBIUU YIS OTPA3UIIC
oOlee KpU3UCHOE COCTOSSHUE HSKOHOMHUKM, B CTpaHax 3apyoOexxkHoi EBpombl -
KOHKYPEHLUsI JpYrMX SHEProHOCUTeNel, OCOOEHHO UMIOPTHBIX. Ho HyXHO
YUUTHIBaTh M yXYyJALIEHHUE TEOJOTUYECKUX YCIOBMM 100bluM B OacceliHax,

pazpabarsiBatorcst yxe 100, unu gaxe 150 ner. B I'epmanuu, Hanpumep, riryOnHa
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JOOBIYM YTJIA CYHIECTBEHHO YMEHBIIWJIACh, U B PE3YyJbTaTe€ YPOBEHb €r0 MUPOBOI
n00bIYM Hayaj MOBBIIATHCS MeasieHHee. Tak, B nepBoil nonosuHe 1990-x romnos oH
kojebancs B mpenenax ot 4620 mo 4700 mMaH T B roa. Wrak, MpOrHO3HI,
npeaycMaTpuBalONIue yBeauyeHue MupoBo no0eum k 2015 1. mo 5900 muH T,
cCKopee Bcero He ocymiecTBATCA. O COOTHOUIEHUU MEXIY M00bIYeil KaMEHHOTo U
Oyporo yrisi, To OHO OyJIeT MEHSThCSI B CTOPOHY pOCTa JAOJHU MEPBOTO. 3a MOCIETHUE
JECATHIICTUS OHA yiKe BhIpocia ¢ 2/3 moutu 1o 4/5 [1] .

Pacnipenenenrie MupoBOW J0OBIYM YIUJIE MEXAY TpeMs TpylnamMu CTpaH
OTJINYAETCSI OT COOTBETCTBYIOIIUX Npomopiuid W 3a HedThio, U 3a razom: 48%
n00bIYM 00€CTIeUMBAIOT CTPaHbl C IEPEXOJHOM SKOHOMUKOM, 42% - pa3BHUTHIE
ctpanbl 3amama u Toiabko 10% - pas3BuBarommecss crtpanbl. OmHAKO OIS
Pa3BUBAIOILIUXCS CTPaH, B IIEJIOM UMEET TEHJECHIINIO K yBeluueHuto. Ctpansl EBporibl
MOCTENIEHHO TEPSIOT CBOM MO3MIIMU B JO0OBIUE YIUISI BCIEJCTBHME TOTO, YTO Ha MX
TEPPUTOPUM TOBEPXHOCTHBIE 3amachl 3TOr0 MHUHEpaja I[OYTH HCYEPIIaHBI.
BcenenctBue 3Toro B Takux rocyaapctbax, kak ['epmanus, @panius, riyOMHa MIaxT
nocturia 900 m, B Uexuu - 700 M, B BetukoO6puranuu u [lomsie - 550 m.

Ecnu yyecTh HE TOJIBKO TEMIIbI, HO U Ha 00BEMbI a0COTIOTHOTO pOCTa AOOBIUN
yTJIsi, TO MEPBOE MECTO 3aHUMAIOT CTpaHbl A3uu. UTOOBI CABUTH B paclpeeieHUH
TOOBIYM YTJII MEXKIY PErHOHAMM CTajM eile 0oJjiee HarJsIHBIMHU, CTOUT BCIIOMHUTD,
gto B 1950-1960-¢ rogst B8 CCCP u 3amannyro EBpomy mpuxommnocs moutu 60%
BCEI MUPOBOI TOOBIYH YTIISL.

Cy1iecTBeHHbIE U3MEHEHUSI MPOUCXOAWIN U MPOJOJDKAIOT MPOI0KAThCA B
COCTaBe TJIABHBIX yrieaoObiBatonux cTpaH. CHadalla WX MEpPEeYeHb BO3TJIABJISUIM
CIIA u CCCP, mocne mux - ['epmanuss m BenukoOpuranus. B 1970-x romax
Hayayuoch ObIcTpoe yBenuueHue n1o0buu B Kurae, yxxe B 1985 r. onepenun CLIA u
BBHIIIENI HA TiepBOe MecTo. Kurtaii okaszaics mepBod CTpaHOW, TZie Toj0Bas J00bI4a
yIJid CHayajga JOCTUT ypoBHS B | TpJIH T, a 3aT€M HAMHOTO MpeBbICHI €ro. B
MOCJICAHUE JIBA JIECATHIICTHS TaKKe ObICTpO pacteT AoObrya B MuHauu, ABcCTpayivu,
FOAP, Kanane, Torna kak B Ilombiie ero ypoBeHb OCTaeTcsl CTaOWIBHBIM, a B

I'epmanuu, BenukoOputanuu u ctpanax CHI' on 3ametrHo cHusumics. Bee ato
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IPUBEIO K TOMY, YTO COCTaB IEPBOM AECATKH CTpaH K KoHLy 1990-x ronos
CYILIECTBEHHO M3MEHUIICS.

OO0beMbl MUPOBOrO MOTPEOIEHUS YIS MPUMEPHO COBMHAAAIOT C 00bEMaMU
ero noObun. KpymHeimmmu moTpeOuTensMu KamMeHHoOro yris siBisiercss Kwuraid,
CIIA, Unaus, FOAP, VYkpauna, [lomema, Poccusi, Oyporo - I'epmanus, Kwurai,
Poccus, CIIA. 3HauumtenbHbld pOCT MOTpPeOJEHUS YIisl B TOCIEAHEE BpeMs
HaOmomasics B crpaHax Asumm, ocobeHHo B Kwurtae w WHmuu, TomimBHO-
JHEpreTUYecKue OanaHChl KOTOPBIX OPUEHTUPOBAHbI B OCHOBHOM Ha 3TOT BHJ

Toruusa [2].

1.2 YrnepoObiBarowas npomMbIlWNeHHOCcTb B Poccun

Yronp - paclHpOCTpaHEHHBIM B MUPE DHEPrETUUECKUN pecypc. YTOJb CTall
NEPBBIM BUJOM HCKOMAEMOT0 TOIUIMBA, UCIIOJIb3YEMbBIM YEIIOBEKOM.

[IpuMeHeHue yriss B COBPEMEHHOM MHUpE MHOrooopasHo. Ero ucnosb3yroT
JUTSL TIONMYYEHUS SJICKTPUUYECKON PHEPruu (IHEPreTUUECKUN YTroiib), KaK ChIpbe IS
METAJTyPruyecKorl (KOKCYIOIIUMCS Yrojib) U XUMHUYECKOW MPOMBIIIIEHHOCTH,
MOJIYYCHUSI PEAKUX W PACCESHHBIX DJIEMEHTOB MPOU3BOJACTBA  Trpadura.
[lepcnieKTUBHBIM HaIpaBICHUEM SIBIISICTCS CXKUTAHHWE (THAPOTEHM3AIUS) YIS C
oOpa3zoBaHUEM XUAKOTO TorumBa. [lo maHHbIM MeXIyHapOJHOTO MHCTUTYTa YIJIA,
€ro J10J1s1, KaK MIEPBUYHOIO SHEPrOHOCUTENS, B MUPOBOW dHEPreTUKE cocTaBisAeT 25%
(a0 BTOpOE MecTo mociie HedTH) [3].

B yronbHoO#M npombinuieHHOCTH Poccun Ha cepeauny 2010 roga nelcTBYIOT
228 yrnenobsiBaromumx npennpusatuii (91 maxra u 137 pazpeson). [Ipaktuuecku Bes
noObrya yriasi oOecrieurBaeTCsi 4YacTHhIMM mpeanpustusmu. IlepepaGotka yris
ocymiecTBisiercss Ha 49 oboratutenbHbIX (aOpukax W JBYX YCTaHOBKax
MEXaHU3UPOBAHHOMN MOPOIOBBIOOPKHU.

B nactosiee Bpemst 100b14a yIiisi BeAETCS B ceMU (pefiepalibHbIX OKpyTax, 25
cyorektax Poccuiickoit ®enepanmu, 16 yrompHbIX OacceiiHax u B 85

MyHUIMOAIBHBIX ~ oOpa3zoBaHusx Poccum, u3  KOTOphIX 58  sBISIOTCA
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YIJICTPOMBILIUIEHHBIMU  TEPPUTOPUSIMH  Ha 0a3ze TIpajooOpasyronIuX —YrOJbHBIX
npeanpusaTui. B orpacinu 3aaeictBoBano 0koio 200 ThIC. YeI0BEK.

JoObua yrist B Poccuu, Kak MIAXTHBIM CIIOCOOOM, TaK M B YTOJBHBIX
pa3pesax, MOCTOSHHO YBEIMYMBACTCA. SIBISAACH JUAEPOM IO YIOJBHOMY JKCHOPTY,
Poccust mocraBisger yrons B cTpanbsl EBpomneiickoro Coroza, B Kutait, Anonuro,
Typuuto u apyrue rocynaapctBa. IIpakTudecku B MOJHOM O0O0BEME yriaeaoObIua
BeJAETCSI YAcTHBIMU KOMIAHUSAMH, (QopMHUpYIOIIMMH crenuduKky pbiHKa. YTO
KacaeTcsl KauecTBa yruisi, T0ObIBAEMOI'0 B POCCUMCKUX YTOJBHBIX OacceilHax, ToO OHO
HeoaHopoiHO. B Poccuu cocpenoroyeno 6osiee TpeTn 0OIIEMUPOBBIX 3aM1acoB YIJid,
U3 KOTOpbIX 0K0I0 70 % mpuxoauTcs Ha 100 Oyporo yrisi. YTroyibHble 0acCEilHblI,
OpU 3TOM, SBIISIIOTCA BeChbMa JOCTYNHBIMHU, U HMX pa3pabOTKa B COYETAaHUU C
NPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUI HUYEM HE 3aTPyJHEHA.

VYroabHast 0Tpaciab UIpaeT OFPOMHYIO POJIb B dHEprodajgaHce CTpaHbl. YTOJb
IIMPOKO HCIIOJIb3YETCS B BBIPAOOTKE 3JIEKTPOIHEPrHH, cOcTaBisia Oonee 25 % B
OaslaHce TOIUIMBHO-PHEPreTUYECKOoro komiiekca. Ho mons yris B paboTe TEroBbIX
IIEKTPOCTAHLMK MPOAODKAET yBeNHUMBaThCs. COMNIACHO CTPATErMYECKUM ILIaHAM
Pa3BUTHS OTPACIU OHA JI0JKHA cocTaBuTh 31-38 % k 2020 roxay.

IToMuMO 3TOrO, Ha PHIHKE KOKCYHOUIETOCs YIUI IPOUCXOIHUT CYLIECTBEHHOE
Bo3pacrtanue crpoca. Okosno 57 % pbiHKa GOPMUPYIOT €r0 OCHOBHBIE YYaCTHUKHU, B
YHUCJIO0 KOTOPBIX BXOauT «EBpa3 rpynm», «Cudyriemer» u «tOxubiii Kysoacce». Onu
xe no6siBatoT 10 (70-80) % TBEPmOro W MOMYTBEPAOrO YIis, KOTOPBIH CUMTACTCS
Han0oJIee UEHHBIM J1JIs1 TPOMBIIIUIEHHOCTH.

IlepcnekTuBBl  pa3BUTHs YrOJdbHOW oTpacinu B Poccum  CBs3aHBl €
WHTErpalle yroJbHOrO0 IMPOU3BOACTBA M JHEPIETHKH, YTO IO3BOJIAT CO34aTh HA
0a3e maxT COBPEMEHHbIE IHEPTETUYECKHE O0BEKTHI. Pa3BUTHE JOIKHO MPOUCXOIUTH
N0 TNyTH TNEepeoOOpPYAOBaHMUS HUMEIOLIMXCA IMIAXT  3JEKTPOIHEPreTHUECKUMU
reHepaTopamMu s BBIpAaOOTKM JHEPruH. Takke BO3MOXXHO MEPEOCHAIIECHUE
nepepadaThIBAOLIETO TPOU3BOACTBA JIJISl U3TOTOBJIEHUSI CHHTETUYECKOTO MOTOPHOTO

Macijia.
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Oskupaercs, yTo B Ommkaiiime roasl Poccuu He yrpoxaeTr qeuiuuT yris, u
OaslaHC cpoca U NpeIoKEHUs Ha pbIHKE OyleT coxpaHsaThcsa. OgHaKo BHYTPEHHUE
LIEHbl Ha KOKCYIOUIMICS yrojib MOTYT CYIIECTBEHHO IOBBICUTHCS B OiMKaiiiiee

Bpems [4].

1.2 TeXHOreHHbIN PUCK

TeXHOTEHHBIM PUCK — OTO PHUCK, CBSI3aHHBIM C  XO3SAWCTBEHHOMU
NEeATEIbHOCTBIO YEJIOBEKA.

OcHOBHBIM M HauOoyiee pacHpOCTPAHEHHBIM TOHIATHEM, O0O3HAYAIOUIUM
Yype3BblYAlHOE TEXHOIC€HHOE COObITHE, SBIseTCs aBapus. B cooTBeTcTBUH C
OenepaibHbIM ~ 3ak0HOM  "O  TPOMBINUICEHHOW ~ 0€30MaCHOCTH  OMACHBIX
IPOM3BOJICTBEHHBIX 00BbekToB" [5] mon aBapuell MOHMMaeTCs pa3pylICHUE
COOPYKE€HUU W (WJIM) TEXHUYECKUX YCTPONCTB, HEKOHTPOJIHMPYEMBIM B3pPbIB U (HJIN)
BBIOPOC OIACHBIX BellecTB. JlaHHOE ompenieNieHue, OTHOCSIIEECS TOIbKO K OIMACHBIM
MPOU3BOJICTBEHHBIM OOBEKTaM, HE MCUEPIIBIBAET BCETO JMala3oHa aBapuii,
MOCKOJIbKY OHM MOTYT MPOUCXOJUTh HE TOJBKO HA OMACHBIX, HO Ha JIFOOBIX 00BEKTaX
TexHocdepbl. [loaTomy MokeT ObITh mMoONe3HOM W Oosiee oOmias (GopMyIHpOBKa,
ONPENENSIONIasl aBapuI0 KaK OMACHOE TEXHOTCHHOE NMPOMCLIECTBUE, CO3/AIOIIEE HA
00BEKTE, ONPENCICHHOW TEPPUTOPUU WIM AKBATOPUHU YIPO3Y KM3HU MU 3JI0POBBIO
JOJIed W TIPUBOJSINEE K pPa3pylIEHUIO 3JaHUM, COOPYXKEHUU, 000pYyIOBaHUSA U
TPAHCHOPTHBIX CPEACTB, HAPYUIEHUIO MPOU3BOACTBEHHOTO WJIM TPAHCIOPTHOIO
MpoIiecca, a TakKe K HaHECEHUIo yiiepOa okpyxkaromiei npupoanoit cpeae (I'OCT P
22.0.05-94) [6].

B Hacrosimiee BpeMsi MO OTHOIIEHUIO K TEXHOT€HHBIM OE€JCTBUSAM HIMPOKO
MpPUMEHSIETCS TePMUH "KaTacTpoda TEXHOTEHHOTO XapakTepa'" wiH '"TeXHOTreHHas
karactpoda". Ilom TexHOreHHoOW KatacTpodoil TNOHMMAeTcsl KpynHas aBapus,
MOBJIEKIIas 32 COOON YeI0BEUECKUE KEPTBbI, YIIepO 340POBBIO JIOJEH, pa3pyllieHue
aM00 YHHMUYTOXXEHHE OOBEKTOB, MATEpUATBHBIX IIEHHOCTEWM B 3HAYUTEIHHBIX
pa3Mepax, a TaKXke MpUBEIIIas K Cepbe3HOMY yHIEpOy OKpYKarouledl MpUpOIHOM
cpene (OCT P 22.0.10-96) [7].
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®enepanbHbiM - 3akoHOM "O  MPOMBINIIIEHHOW 0€30MaCHOCTH  OMACHBIX
MIPOU3BOJICTBEHHBIX OOBEKTOB" BBEJICHO TaKXKE MOHATHUE "MHIMACHT", MOJ KOTOPHIM
MMEETCS B BUAY OTKa3 WIIN MMOBPEKICHUE TEXHUUECKUX YCTPOUCTB, IPUMEHSIEMBIX HA
OIACHOM IPOU3BOACTBEHHOM OOBEKTE, OTKIOHEHHE OT PEKMMa TEXHOJOTHYECKOIrO
MPOIIECCA, HAPYUIEHUE HOPMATUBHBIX IPABOBBIX IIOJIOKEHUA WM HOPMATHBHBIX
TEXHUYECKUX IOKYMEHTOB, YCTAaHABIMBAIOIINUX MpaBUia BeJeHUsT pabOT Ha OMacHOM
IPOM3BOJACTBEHHOM OO0BekTe. MHIMIAEHT - MeHee MacmTaOHOe 4Ype3BbIUAHOE
cOOBbITHE, YeM aBapus W TEXHOIeHHas KaracTpoda, M dYalle BCEro He BeIeT K
BO3HMKHOBEHUIO YPE3BBIYAHON CUTYyaIlMU TaXKe JOKaJIbHOTO MaciiTaba [8].

Hcnons3ys Tepmunbl "uHOMEHT", "aBapusa" u "TexHoreHHas karactpoda',
ClleyeT UMETh B BHUJAY, UYTO BO MHOTHX OTPACIsX 3TH TOHATHS YNOTPEOISIOT C
ONpENECICHHBIMU OCOOCHHOCTAMM. Tak, Hampumep, HEKOTOpbIE OTpacieBble
Yype3BblYaiHbIE TEXHOTCHHBIE COOBITUS MMEHYIOTCS JIOPOKHO-TPAHCIIOPTHBIMU
IIPOUCIIECTBUSMH, KPYIICHHUSIMHU IIOE€3[10B, IMOKApaMHU PA3JIMYHON HWHTEHCHBHOCTU
(OTHoenbHBIA, CIUIOIIHOM, OrHEBOM IITOPM), aBapusiMH PA3JIMYHOM CTENEHU
XUMHUYECKOH OIACHOCTH, PAIUALMOHHBIMU aBAPHUSMHU U MPOUCUIECTBUSMHU U T.J.

B 3aBucumocT# OoT cTeneHu cBoei paboTOCIOCOOHOCTH TEXHOTEHHBIN 00BEKT
MOKET HaXOJUTHCA B PA3JIMYHBIX COCTOSIHUSX. BBIAEIAIOTCS HECKOJIBKO BO3MOKHBIX
JU1s1 0ObEKTa CUTYAITHM:

- HOpMaJIbHbIE YCIIOBUS pa0OTHI (3KCIUTyaTallln );

- HapyIlIeHUE HOPMAJIbHBIX YCIOBUH paOOTHI (IKCILTyaTalllH );

- IPOEKTHAsl aBapUiiHAsA CUTyalus;

- 33 IPOEKTHAsI aBapUIHAsl CUTYyaLUs;

- TUIIOTETHYECKAs aBapusl.

HopmasibHble yCIOBHSI 3KCITyaTallid COOTBETCTBYIOT MPOEKTHBIM PEXUMaM
OPOM3BOJACTBA WM MHOTO BHAAa (YHKIMOHMPOBAHHUS Ha JaHHOM OOBEKTeE,
OPEIyCMOTPEHHBIM  1€JE€BbIM  (IUIAHOBBIM)  PEIJIAMEHTOM  €ro  paboThlI.
Hapyiienne  HOpManbHBIX  YCJIOBMM  SKCIUTyaTalldd  BBI3bIBACTCA  JIHOOBIM
OTKJIOHEHHEM OT IUIAHOBOT'O perjiaMeHTa paldoThl, KOTOpoe TpeOyeT OCTAaHOBKHU

00BEKTa WJIM €ro 4acTH I JJUKBUJAlIUKX 3TOr'O0 OTKIOHCHHA, HO HEC CBA3aHO C
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3aJelICTBOBAaHMEM CHCTEM TEXHOJIOTUYeCKOoW Oe3omacHocTH. B wactHOCTH,
HapyIIeHHEM HOPMAJIbHBIX YCIOBHUH paOOThI (IKCILTyaTaIliK) SBISICTCS] MHITUICHT, HE
MIPUBEIIINNA K BOSHUKHOBEHUIO YPE3BBIYANHON CUTYAIUH.

[IpoekTHast aBapuiiHasi CUTyallds BO3HUKAET NPHU TMOSIBJICHUU HCXOIHBIX
COOBITHI (IIPEANOCHUIOK, YCIOBUM), BEIYIIMX K aBapHsM, BO3MOXKHOCTh KOTOPBIX
NpeaycMOTpeHa (BBbIsIBJICHA, Y4YTE€HA) MNpPU MPOEKTUPOBAHWU COOTBETCTBYIOILIETO
MIPOU3BOJICTBA (CIIOKHOW TEXHUUECKOW CHCTEMBI, TEXHOTEHHOTO 00bekTa). [Ipu aToM
Il TaKuX CIy4aeB NPEAyCMaTPUBAIOTCS  CIIEIUATU3UPOBAHHBIE  CHUCTEMBI
TEXHOJIOTUYECKON 0€30MaCHOCTH, PACCUUTAHHBIE HA MOCIEICTBUS 3TUX MPOEKTHBIX
aBapuii, UCXOAs M3 BO3MOKHOTO OJHOIO OTKa3a TEXHOJOTMYECKOrO 000pYIOBaHUS
WJIM OJTHOM OIITMOKH oreparopa.

3anmpoeKTHBIMU CUMUTAIOTCS aBapuH, BBbI3BAHHBIE HE YUYTCHHBIMH JJIsI
MPOCKTHBIX aBapuUil HMCXOJHBIMH COOBITHSIMHU  (TPEANOCHUIKAMH, YCIOBHUSIMHU),
BEPOSITHOCTh KOTOPBIX MEHBIIE, YEM BEPOSTHOCTb HCXOJHBIX COOBITUH IS
IIPOEKTHBIX aBapuil, a TaKKE€ HAJIO)KECHUEM JIOMOJHUTEIbHBIX OTKAa30B CBEPX OJHOIO
OTKa3a, B TOM 4YHUCJE€ B CHUCTeMax Oe3omacHOCTH. JlJig 3ampoOeKTHhIX aBapuil He
IIPEe1yCMaTPUBAIOTCS TEXHOJIOTMYECKUE MEphl 00ecrieueHrs 0€30MacHOCTH O0BEKTA.

I'mnoTeTnyeckre aBapuM OTHOCSTCA K YHCIY 3alPOCKTHBIX aBapHITHBIX
CUTYyallMi M XapaKTepU3YIOTCS BECbMa MaJIOW BEPOSITHOCTHIO TAKOTO COOBITHS, HO
3HAYUTEIHLHBIMU TTOCJICACTBUSIMHU.

BeposTHOCT BO3HUKHOBEHHUSI TUIIOTETUYECKUX M 3AMPOEKTHBIX aBapHil, Kak
npaBuiio, MeHee 10-8 , U UX pacCMOTpPEHHE UMEET OOBIYHO CMBICH, KOTJ]a BOSHUKIIIHNE
B HUX pe3yJbTaTe€  4Ype3BbIUAWHBIC  CHUTyalldd  HUMEIOT  HAIMOHAJILHBIN,
MEXTOCYIapCTBEHHBIN (TPAHCHAIIMOHAIBHBIN ) UITH TJI00ATBHBIN MacIITaObI.

Baxnoil kaTeropueit cepbl TEXHOTEHHONW OE€30MAaCHOCTU SIBJIICTCS MOHSITHE
OMacHOTO (WM TOTEHIMAILHO OMACHOTO) MPOM3BOJCTBEHHOTO O0BekTa. K HHM B
cooTBeTcTBUM ¢ DenepanbHbIM 3aKOHOM "O TPOMBITIUIEHHON 0€301aCHOCTH OTTAaCHBIX
MPOU3BOJICTBEHHBIX OOBEKTOB" OTHOCSTCS MPEANPUITHS WIM HUX IEXH, YYaCTKH,

IUIOITAAKH, a TAKKC MHBIC ITPOU3BOACTBCHHLIC 06”beKTBI, Ha KOTOPBIX:
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1. IToy4aroTcst, HCTIOIB3YIOTCA, TIEpepadaTHIBAIOTCS, O0PA3yIOTCS, XPaHSITCH,
TPAHCIIOPTUPYIOTCA, YHHAUTOXKAKOTCS CHENYIOLINE OIaCHbIC BEIIECTBA:
BOCIUIAMEHSIOIIMECS,  OKUCISIOIIME, T[OPHOYWE,  B3pPbIBYATHIE,  TOKCHUYHBIE,
BBICOKOTOKCUYHBIE, A TaKXe BEIIECTBA, NPEACTABISIONIME OMNACHOCTh  JJIs
OKPY KAIOIIEH MPUPOTHON CPEBI.

2. Ucnonwiyetcst 060pyaoBaHue, padoTaroliee noj1 JaBJIeHUEM.

3. Hcrmonp3yroTcs  CTallMOHAPHO  YCTAaHOBJICHHBIC  TPY30IOTbEMHBIE
MEXaHU3MBbI, 3CKaJIaTOPhl, KAHATHBIE JOPOTHU, QYHUKYIIEPHI.

4. [Tomy4aroTcst pacruiaBbl YEPHBIX U [IBETHBIX METAJIJIOB M CILJIABbI HA OCHOBE
ATUX PaCIUIaBOB.

5. Benyrcs ropHble paboOThl, pabOThl MO OOOTAIICHUIO TOJIE3HBIX
HCKOMAaEMBbIX, a TAKkKe PabOTHI B MOJ3EMHBIX YCIOBHUSX.

Bmecte ¢ TeMm, NpUBEICHHBIM NEPEYEHb OIMACHBIX MNPOU3BOJACTBEHHBIX
OOBEKTOB HE MCYEpIIbIBAET WX IMOJIHBIA cocTaB. B Hero He BOIUIM, HampUMeED,
TPAHCIIOPTHBIE CHUCTEMBI, paJUAMOHHO-OMACHBIE W OHOJIOTMYECKU OIACHBIC
OOBEKTHI, THAPOJAMHAMHYECKH OMACHbIE OOBEKTHI, CHUCTEMBI >KU3HEOOECTIeUeHUs
MPOU3BOJICTBEHHBIX OOBEKTOB U HACEJICHUS U JIPyTHE.

bonee monHOW M mpuemiemol kKiaccudUKaIMed MOTEHIMAIbHO OMAaCHBIX
OOBEKTOB SIBJISIETCS UX KiacCU(UKAIUsS C JEJICHHEM Ha CEMb TPYII M0 MPHU3HAKY
XapakTepa Ype3BbIUaHBIX CUTYaIlUi, KOTOPhIE MOTYT HA HUX BOZHUKHYTh

K mepBoii rpynmne oTHOCATCA TPAHCHOPTHBIE CHUCTEMBI - KEJIE3HOIOPOKHbIE,
aBTOTPAHCIIOPTHBIC, aBUAITMOHHBIE, MOPCKUE, PEUHbIE, TPAHCIIOPTHBIE KOCMUYECKUE
U TpyOONPOBOJHBIC, aBAPUMU Ha KOTOPBIX YPEBAThI, MPEXKIE BCEro, pa3pylieHUEM
TPAHCIIOPTHBIX ~ CPEACTB, COMPOBOXKIAEMBIM  YEJIIOBEUECKUMH  KEPTBAMH U
MaTepUaIbHBIM YIIEPOOM.

Ko BTOpOI1 Tpymme oTHOCATCS TT0KapOB3PHIBOOIIACHBIE 0OBEKTHI, HA KOTOPBIX
MPOU3BOJATCS M XPAHATCS. TPAHCHOPTUPYIOTCS B3PHIBOOMACHBIE BEIIECTBA H

BEILECTBA, CIOCOOHBIE MPU OMPEIETICHHBIX YCIOBUAX K BOSTOPAHUIO UJIH B3PBIBY.

23



Tperbss rpynma COCTOWT W3 XWMHYECKH OITACHBIX OOBEKTOB, aBapvH Ha
KOTOPBIX MOTYT CONPOBOXKJIATHCSA BBIOPOCOM aBapUHHO-XUMHUYCCKH  OIACHBIX
BCIIICCTB.

YerBepTas TpyIia COCTOMT U3 PaJHAMOHHO OIMACHBIX 00BEKTOB, aBapuu Ha
KOTOPBIX MOTYT BBI3BaTh yTEUKY (BBIOPOC) PaIMOAKTUBHBIX BEILECTB.

K mnsroii rpymme OTHOCATCS OHOJOTMYECKH OMAcHbIe OOBEKTHI, HECYIIHE
MOTCHIIUATBHYIO YTPO3y YTCUKH OMOJIOTUIECKH OMACHBIX BEIIIECTB.

[llectas rTpymma BKIHOYACT THAPOJUHAMUYCCKH OMACHbIE OOBEKTHI, Ha
KOTOPBIX TPH Pa3pyIICHHH THAPOTEXHUICCKUX COOPYKCHHI BO3MOYKHO 00pa30BaHUe
BOJIH ITPOPHIBA U 3aTOIICHUE OOIIMPHBIX TEPPUTOPHUH.

K cenpMmoii rpymme oTHOCATCS 00BEKTHI HHPPACTPYKTYPHI MO 00SCIICUCHUTO
KU3HEJCATCIIbHOCTH XO3SMCTBEHHBIX OOBEKTOB W JKM3HEOOCCIICUCHHIO HACCICHHS,
aBapUH Ha KOTOPBIX MOTYT Mapau30BaTh XO3IMCTBEHHYIO JCSITEILHOCTD, OCIOKHUTH
YCIIOBUSl JKWU3HW HACEJCHHWS] W BBI3BaTh Pa3IMYHOTO pOJia IKOJIOTHYCCKHE
3arpsi3HeHus [9].

ABapuM W TEXHOTCHHBIC KAaTacCTPO(bl, MPOUCXOASIINE HA TEXHOTECHHBIX

00BEKTax MEPCUUCIICHHBIX I'PYIIT, MOT'YT UMCTb ITOCJICACTBUA PA3JIMYHBIX MacITadoB

(tabmuna 1.2).

Tabnuya 1.2. Xapakxmepucmuku macuimab0o8 4pe38bluyaiiHblX CUMyayuli mexHo2enHo2o xapaxkmepa

Macmirab Ilepnonnunocts | IIpennonoxxurensHbie 30Ha
YpE3BBIYANHON BO3HUKHOBEHUS | MOCJIEACTBUA YpE3BBIYANHOMN
CUTyallu Oxonomuuecknil | KomndecTBo CHUTYaIUH
ymep0, O | MOCTpaJaBIIeTro
CIIA HACEJICHUS
I'mobanbHbIi Upes3BbluaiiHble CUTYallMd TEXHOTEHHOI'O XapakTepa, | 3eMiid B ILIEJIOM,
(myaHeTapHBbI) KpOMe MOJHOMACHITa0HOH MUPOBOM BOWHHBI KOHTHUHEHT
Tpancuanmonaneubiii | 30-40 ner 1-10 mutpa. 10 teIc. — | CompenenbHbIe
(MEXrocynapCTBeHHBI, 2MIIH. rocyzapcraa
KOHTHHEHTAJIbHBIN)
HaunonaneHblit 10-15 net 100mn.-1mapa. | 1-100 Teic. l'ocynapctBo
MexpernoHanbHbIN 5-10 mer o 100 mmH. Ho 50 TeIc. Hnst Poccuu-
TEPPUTOPUU
coTpeaeNbHbIX
cyonexToB PD
PernonanpHbIi 1-5 mer 10-100 mutH. 10-10 TeIC. Hns Poccunm  —
TEPPUTOPUS
cyonekra PO
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MecTHBIH 1-6 mecseB 1-10 muH. 10-1000 Hna Poccunm —
TEPPUTOPHS
MECTHOT'O
CaMOYTIPaBIICHUS

OOBEKTOBBIN 1-30 nmeit 100 teIc.-1MimH. | 1-100 OO0BEKT
XO3SMCTBECHHOTO
5 R0
COI[UATILHOTO
Ha3HA4YEHUS

JloxanpHbII ExemunyTHO o 100 TbIC. Ho 10 Pabounii
y4acToK,
pabodee MecTo,
y4acTOK J0pOrH,
HOMEIIeHUE

JlaHHble, NPUBEJEHHBIC B TA0JINLIE, CBUAECTEIBCTBYIOT O JOCTATOUHO BBICOKOM
4acTOTE aBapvil M Jake TEXHOTEHHBIX KaTacTpo(, 3HAYUTEIHLHOCTH HAHOCUMBIX UMH
HYKOHOMUYECKUX YIIEPOOB M OONBIINX MOTEPSAX CPEAM HACEICHUS - CAHUTAPHBIX H
0e3Bo3BpaTHbIX. OHM MOTYT CIYKUThb HPUOIMKEHHBIMA OpPUEHTHpPAMHU IpHU
IUTAHUPOBAHUM HEOOXOIMMBIX PECYPCOB [JIsl TPOTHUBOJCHUCTBUS UpPE3BBIYANHBIM
CUTYaLUsIM.

VYnpaBieHue  TEXHOTEHHBIM  PHUCKOM,  YIpaBieHHE  0e30MacHOCTHIO
po(eCcCCUOHANIBHON AESITENBHOCTH MO OOJIBIIOMY CUETY CBOJAMTCS K pa3paboTke U
pealin3alyy NporpaMM JAEATEIbHOCTH MO MPEJOTBPAIICHUIO aBapUid, CHUKEHHUIO UX
BO3MOXKHBIX TOCJIEICTBUN, 00E€CTIEYCHHI0 MOHUTOPHHTA, OTPAHHMYEHUIN W 3aIlUTHI B
npoliecce MPOU3BOACTBEHHOHN JesTeabHOCTH. Llenb 3Toro ynpasineHus - JOCTHXKEHHE
IPUEMJIEMOTO YPOBHS PHUCKa.

B kauecTBe mpuUMEpPOB pEANBHBIX MEp, OCYIIECTBISIEMBIX C IIEJBIO
yIpaBJICHUS TEXHOTEHHBIM PUCKOM, MOTYT OBITh HAa3BaHBI:

- MOHUTOPHHT COCTOSTHUSI TEXHOTEHHBIX 00HEKTOB;

- TIPOTHO3MPOBAHHUE YPE3BBIUANHBIX CHUTYAIlM TEXHOTCHHOTO XapakTepa H
OLIEHKA UX PUCKA;

- PpalMOHAILHOE pa3MEIIeHHUE MPOU3BOIUTENBHBIX CHII IO TEPPUTOPUHU

CTpaHbl C TOYKH 3PEHUS TEXHOICHHON OC30I1aCHOCTH;
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- MpEeAOTBpAIllEHUE aBapHil M TEXHOTEHHBIX KaTacTpOo( IMyTEeM MOBBIIICHHUS
TEXHOJIOTUYECKOU Oe3omacHoCTH IPOU3BOJICTBEHHBIX IPOLIECCOB U
HKCILTYyaTallMOHHON HAJEKHOCTU 000PYI0BaHUS;

- pa3paboTKa M OCYIIECTBIEHNE NHKEHEPHO-TEXHUYECKUX MEP IO CHU>KEHHIO
BO3MOXHBIX TOTEPh U yiepda OT Ype3BbIYAWHBIX CHUTyalUd (CMSITYEHUIO HX
BO3MOYKHBIX MTOCJIE/ICTBUI ) HA KOHKPETHBIX 00BEKTaX U TEPPUTOPUSIX;

- IOJArOTOBKA OOBEKTOB IKOHOMHUKHU U CUCTEM KU3HEOOECTICUEHH S HACETICHUS
K paboTe B YCIOBUSIX YPE3BbIYANHBIX CUTYAIINIA;

- JI€KJIapUpOBaHNUE POMBIIUICHHON 0€30MaCHOCTU U JTMUEH3UPOBAHUE BUJIOB
JEATEIIbHOCTH B 00JIaCTU MPOMBIIIUICHHOW 0€30MaCHOCTH;

- IPOBEJICHUE TOCYJaPCTBEHHOMN 3KCIEPTU3bI B 00JIACTH 3alIUThl HACEJICHUS U
TEPPUTOPHUN OT YPE3BBIYANHBIX CUTyaLUH;

- NPOBEJIEHUE TIOCYJapCTBEHHOTO HAJ30pa W KOHTPOJII IO BOIpOCaM M
TEXHOT'€HHOM 0€30I1aCHOCTH;

- CTPaXOBAHHE TEXHOT€HHBIX PUCKOB;

- UH(OpMHpPOBaHUE HACENEHUS O MOTEHIMAIBHBIX TEXHOT€HHBIX yrpo3ax Ha
TEPPUTOPHUH MPOKUBAHUS;

- OCYILECTBIICHHE MEp 3allUThl IEPCOHANA U HACEJIEHUs, IPOKUBAIOIIETO Ha
TEPPUTOPUSX, MPUIIETAIOIINX K TOTEHIUAIBHO OMAaCHBIM 00BbEKTaM;

- TojAJepKaHWE B TOTOBHOCTH OpraHOB YIpaBJ€HUS, CHJI M CPEICTB,
IIPEIHA3HAYEHHBIX B Clly4ae aBapHuil Uil MPOBEICHUS aBAPUHHO-CHACATENBbHBIX U

JPYTrUX HEOTIOXKHBIX padot u T.1 [10].
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2 OBBEKT UCCNNEAOBAHUA

2.1 MNMpoekT o6oratutenbHoun abpuku

B Hacrosimee Bpemsi YroJjibHas NMPOMBIIIIEHHOCTh HAXOAMTCS HA CTaguu
WHTEHCUBHOTO pa3Butus. Oco0oe BHUMaHHUE MOTpeOUTENel ylenseTcss K KauecTBY
yras. B cBs3um ¢ 3TUM ponb oboratutenbHBIX (HaOpUK MO MepepadOTKH YIS
3HAUMTEIHLHO BBIpAcTaeT. YBEIWYMBAETCA HArpy3ka Ha JedcTByromue (Gadpukw,
OTKpPBIBAIOTCSI HOBBIE, U OXHUJACTCS, YTO B IMEPCHEKTUBE NepepadoTka yris Oyner
BECTHUCH ONEPEKAIOIIMMH TEMIIaAMHU.

VYiydieHue KauecTBa yrisl JOCTUraeTcsl ero oboramenuem. OboraiieHue —
COBOKYNMHOCTh MPOLIECCOB NEPBUYHOM OOpaOOTKH yIisl C LEIbI0 OTAEIEHUs
IIPUMECEN, NPENATCTBYIOIIMX €r0 NajJbHEWIIEMY HCIOJIb30BaHMI0. [Ipogykramu
oOoramieHust sIBJISIFOTCS: KOHIEHTPAT, UMEIOUINI HauOoublee coepKaHue YUCTOrO
YIS, TPOMIIPOAYKT, COJAEPKAIMKA CPOCTKHA YISl ¢ MOPOAOM; XBOCTHI (mopoaa) —
OPOAYKT C HaumOOJBIIMM COJIEp’)KaHUEM MMHEpalbHbIX HpuMecedd. OOoramieHue
MPOU3BOAMTCS Ha OOOTaTuTeNnbHbIX (abpukax —  CHENHUATBHBIX  TOPHBIX
OPEINPUITUSIX, TPETHASHAYECHHBIX ISl IEPBUYHON MEpepadOTKU TBEPABIX MOJIE3HBIX
UCKONA€MbIX, B YAaCTHOCTU YIS, C UENbI0 MOJYYEHUs] TEXHUYECKH IIEHHBIX
npoaykTos [11].

Ha o6orarutenbHbIx GhadprKkax UCHOIB3YIOTCS PA3IMYHbIC TEXHOJIOTUYECKUE
IOPOLECCHl:  NOJArOTOBUTENbHbIE  (ApoOJeHHE, TIpPOXOUEHUE,  HU3MEJbUCHUE,
KJaccuduKaiys), OCHOBHbIE — COOCTBEHHO OOOTaIllEHUE YT, BCIOMOTrAaTeNbHbIC
(oOecnbuIMBaHME, TMbUICYJABIUBAHUE, OOE3BOXKUBAHUE, CTYIICHHE, CMEIIMBAHHE,
cymka). OCHOBHBIE METO/IbI O0OTaIIEHUSI — TPABUTALIMOHHOE U (PIIOTAIMOHHOE.

CymiectByer Tak ke oOoraimieHde 1O BHEIIHMM TpU3HaKaM |
aneKkTpoctatndyeckoe. OOoraiieHue no BHEIIHUM MPU3HAKaM — 3TO py4yHasi BIOOpKa
MOPOJIbI M3 YTJISA, ABMIKYIIETOCS Ha JICHTOYHBIX WM TJIACTMHYATHIX KOHBEWepax u
peke — Ha BpalllaloluXxcsi Kpyriablx cronax. [lopogy oTnu4aroT OT yriis mo LUBETY U
Onecky. OTU pa3Iuuus YCUIIMBAIOTCSA CIEUHUAIbHO MOJOOPAHHBIM OCBEHICHUEM.

BHCKTPOCTaTI/I‘IeCKOC O6OF3.H.I€HI/IC YA OCHOBAHO Ha PA3JIMYHOM 3apsaac 4acTull
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VI W TOPOJLI TPH JEWCTBHHM AJICKTPUYECKOTO IOl BBICOKOTO HAMPSIKCHHUS.
DddexTuBHOCTH 0OOTAICHUS ITUM METOJIOM HEBBICOKAs, IO3TOMY €T0 IPUMEHSIOT B
KaueCTBE MpeABAPUTEIILHON OATOTOBKHU MPU MHEBMATUYECKOM O0OTalllEHUH.

K metomam mepepabOTKM YIJii OTHOCHTCS OpUKETHPOBAHHE M KOKCOBaHHE
yriasi. bpuketupoBaHue - mpoliecc MEXaHMYECKOW MepepabdOTKH YroJbHOW MEIOoYH
JUIsL TIOy4YEHUsI M3 Hee TOIUIMBa B BHUJE KYCKOB. BpHUKeThl - KyCKH TOIUIMBA
TeOMETPUUYECKH TPABHIBHON (QOpMBI, OJMHAKOBOro pasMepa u Macchl. Dopma
OpuKeTOB 3aBUCUT OT (OPMOBOYHBIX JeTaneil oOopynoBanus. OCHOBHBIM
TEXHOJIOTHUECKHUM TIPHEMOM OpHUKETHpPOBAaHUS SIBJISETCS TpeccoBaHue. [lpwm
OpUKETUPOBAaHUH KaMEHHBIX YIJIed B YTOJBHYIO MEJIOYhb J00ABIISCTCS TOPIOYHC
CBSI3YIOIIME BeliecTBa (OUTyMm, nek). bypsie yriu, kak npaBuiio, OpuKeTUpyOTCs 6€3
T00ABJICHHSI CBSI3YIOIINX BEIIECTB.

KokcoBanue — mporiecc MOJIy4YeHUsS TBEPJOrO TOIIMBA MOBBIIICHHON
MEXaHUYECKOM MPOYHOCTH (KOKCA) NpH HArpeBaHUM TMPUPOJHOTO TOIUIMBA [0
temmeparyp 950-1100°C 6Ge3 moctyma Bo3myxa. OCHOBHO#M TOTpeOHTENs KOKCA —
YepHasi ¥ LBETHAas METaUTyprusi. B TEXHONIOTMYECKUH KOMIUIEKC 00OTaTHUTEIbHOU
(babpuKy BXOAT: YTOJbHBIC SIMBI U OYHKEpa TS IpUeMa U XpaHEHUs YIIJIeH, 3MaHus
JTPOOMIBLHO-COPTUPOBOYHOTO, OOOTATUTEIHLHOTO U CYIIMJIHBHOTO [EXO0B, IOTPY30UYHbIE
OyHKepa, YroJibHbIE CKJIaJbl, IIUIAMOBBIE OTCTOMHMKKM © Ap. 2. Kpatkas
XapaKTepUCTHKA TEXHOJIOTHMUECKUX TpoIeccoB oboramienus. [pobienue — mporecc
paszieleHus KYCKOB yrisi Ha OTHEIbHBIE YacTU TMOJ JEHCTBUEM BHENIHUX
MEXaHUYECKUX CHJI JUTSl TTOTYYCHHS MPOAYKTA 33JJaHHON KpymHOCTH. B 3aBHCHMOCTH
OT BEpXHEro mpejena KPYMHOCTH APOOJIEHOrO MPOAYKTa YCIOBHO pa3NYaroT:
kpynHoe (mo 100-150 mm) u cpemnee (mo 6-25 mm) npoOneHuEe W W3METLUYCHHE
(menee 6 wmm). JlpoGneHue yriisi Ha OOOTaTUTENBHBIX (aOpuKax SBISACTCS
MpeIBapUTENILHON omepaleil mepes oboramieHueM. PsgoBoi yroib MpU MOKPOM
criocobe oboramenust Apooutcs 10 100-200 mm, mpu mHEBMaTudeckoM — 110 50-75
MM. JIpobrieHne mporu3BOIUTCS TAKXKE I pa3beTUHEHHs] CPOCTKOB YISl C TIOPOION.
st kpymHOTO npOoOJieHUs yriiedl NPUMEHSIIOT IIEKOBBbIC, KOHYCHBIC, BaJIKOBBIC

JTPOOUIIKH.
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«TyBUHCKAA TOPHOPYAHASE KOMIAHUSY, 1oObIBatouii B roa 6onee 900 Toic.T
PHEPreTUYECKUX M KOKCYIOIIMXCS yried, — OAWH M3 KpynHenmux B PecryOinke
Tysa.

B 2016 r. Obul0 NPUHATO pELIEHHWE HA 3TOM K€ MPOMIUIONIAJIKE HayaTh
CTpOUTENLCTBO (haOpUKK It oOoramieHus: Kokcyrommxcest yriaed mapku «IK»,
npoeKTHOW MOIHOCThI0 300 ThIc.T B roa. Takoe KOMIIOHOBOYHOE pEIICHHUE C
pacueToM Ha AAIBHEHIIYI0 MepCreKTuBy ObUIO0 mpuHsATO eme B 2015 r. Ilpwm
MPOEKTUPOBaHUM (PAOPUKH, IIIAHUPYETCS TOTPY304YHBIM KOMILUIEKC, WH)KEHEpPHBIC
cetd u T.7. Claenyer OTMETUTh, YTO PACUET MOJHOCTHIO ce0s OmpaBAall KaK C TOYKU
3pE€HUs  KanuTalbHBIX  BJIOXKEHHUW (KOMIIAKTHOCTb BCEro  00OraTUTEIBHOIO
KOMILJIEKCa,  OTCYTCTBHE  KaKOro-mmbo  JAyOiaupoBaHMs — 37aHUM), TaKk W
AKCILTYyaTALIMOHHBIX 3aTpaT (€AMHOE yInpaBieHUE, CHAOKEHHE, peMOHTHAsA Oasza u T.
I1.).

Texnonoruyeckas cxema (HaOpUKA TO3BOJUT  OTIPYX,aTh TOTOBYIO
NPOIYKIHIO 0€3 TEPMUYECKOM CYIIKH, @ BOJHO-LIIAMOBAs CXeMa 3aMKHYTa BHYTpPH
babpuku. IT0 CBEJET K MUHUMYMY BPEIHOE BO3JIEUCTBHE HA OKPYXKAIOIIYIO CPEIy.
[Inanupyercs HoOBellllee HMIIOPTHOE OOOpYJIOBaHHWE, a TaK K€ MPUBJICYECHHUE
OTIBITHBIX CTIEIHAIUCTOB PECIyOIUKH Y MPUTIIANIATh HOBBIX CHEIIHAIMCTOB C APYTHUX
pecnyOuK.

Texnonoruyeckass cxema (aOpuku  mpeaycMaTpuBaeT  oOoraiieHue
Kokcyromerocs  yria.  Kmace  25-200 mwm IIaHUpyeTcss  oboramiaercss B
TSKEJIOCPEAHOM cemaparope, 2-25 MM — B TSDKEJIOCPEAHBIX THAPOLMKIOHAX
auamerpoM 610 mm. VYroms knacca 0-2 MM pa3gensercss Ha THUAPOIMKIOHAX
arameTpoM 610 MM TIepBOM CTaguu THAPABIMYECCKON KiaccuUKalid Ha JBa
MAIIMHHBIX KJacca: kjaacc 0,3-2 MM Ha CMpalibHBIX cemnapaTtopax, a nuiam 0-0,3 MM
— B MEXaHHYECKOU MECTUKAMEPHOH (hJI0OTOMAIITHHE.

O06e3BokMBaHKWE TPOMYKTOB KiacCa 25200 MM OyneTr TpOW3BOAMUTHCS Ha
BUOpAIIMOHHOM TPOX0Te, 00€3BOKMBATLCA Ha LIEHTpU(yTrax, BIaxxHOCTh 6,3-7,5 %, a
kiacc 0,3 2 MM — B o0cCaguTeIbHO-(PHIBTPYIOMINX IEHTPU(DyTaxX, BIAXKHOCTH

coctasisieT 8-10 %, a mpu 00€3BOKUBAHUYU UCXOJHOTO IIaMa 6e3 paboThl GiioTauu
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— 11,6—13 %. OO6e3BoxkuBanue (QIOTOKOHIIEHTpATA KpymHOCTHIO 0-0,3 MM
OCYIIECTBIISIETCSI Ha TUCKOBOM BaKyyM(MUIbTpe, 00mIeH miomaasio huabTpamun 225
KB. M. B1axkHOCTh KeKka npu paboTe Ha KOHIIeHTpaTe (uiotamuu cocrasiuset 23-25 %,
YTO SBJISICTCS JIYIIIAM TTOKa3aTeNeM JIJIsl JAHHOTO BHIa 00OPYIOBaHMS.

B urtore, BIa)XHOCTh KOHIICHTPATAa HA CKJIAJE TOTOBOM MPOAYKIIMH COCTaBUT
8,0-8,5 %. KoHcTpykuus ckiiajzia roTOBOM MPOIYKIIMM — 3TO YKPBITHIM, ¢ OOKOBBIM
MPOBETPUBAHNEM — TMPEJIOJIAraeT MOTEPI0 BIarW MpPHU BPEMEHHOM XpaHEHUU U
orrpy3ke eme Ha 1,0-1,5 %, 9YTO ™MO3BONMHMT TPAHCIOPTHPOBATH TOBAPHYIO
MIPOIYKITAIO TIOTPEOUTEISIM B 3UMHEE BpeMs ToJ1a.

B 000oraTuTenbHON babpuke TJTAHUPYETCS COBPEMEHHAs
aBTOMATU3UPOBAHHAs CHUCTEMa OINEPaTHUBHO-IMCIIETYEPCKOTO YIpaBlieHUs (CUcTeMa
ACOY), ¢ mnoMompl KOTOPOM MOXHO OyAeT KOHTPOJUPOBATH  BECH
TexHoJoruueckuit mporecc. Cucrema gact 3¢PpQGEeKTUBHOE EHTPAIU30BAHHOE
ynpasienue GpadbpuKou.

Cucrembl ACO/1Y, obecrieunT BH3yalM3alMI0 TEXHOJIOTHYECKOTO Mpolecca
0 BCEM TEXHOJIOTHYECKUM TipouieccaM (HaOpuku ¥ TO3BOJUT JIUCTAHIIMOHHO

YHOPaBIIATh TCXHOJIOTHYCCKHUM IIPOLECCOM 06OFaIII€HI/I$I YT € HCHTPAJIBbHOTO ITYJIbTAa

[12].

2.1.1 OcHoeHble rnpouecchl nepepabomeku yarnsa Ha obocamumeribHoU

pabpuke

Ha  ¢abpuky mocTymienue yrias IUJIAHUPYETCS  aBTOTPAHCIOPTOM
Ob6oramenne kiacca OyJeT TMPOU3BOAUTCS B OTCAMOYHBIX MamuHax. [lpu
060FaH.ICHI/II/I pAAOBOro yrid ImoJiydaT JABa KOHCYHBIX IIPOAYKTA: KOHICHTpAT U
orxozpl. [lomydaemplii MPOMIIPOAYKT MOCTYIIAET CHOBA B OTCAJOYHYIO MAIIMHY Ha
nepeoOoraiieHue.

KOHHGHTpaT OTCaAO04YHbIX MAIIHWH IIPOXOAUT CTAIUIO 0663BO)KI/IB3HI/I}I Ha
CUTax TMpeABapUTEIIbHOTO cOpoca, Ha TPOXOTaX THUMA U O0OE3BOKHBACTCS Ha

HEeHTpU(yrax TUMa, 3aTEM OTTPYKAETCS HA CKJIAJ CUJIIOCHOTO THIIA.
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Konnentpar mapku «IK» ¢ oTcagouHbix MamMH 00€3BOKMBAETCS Ha
rpoxotax u neHrpugyrax. [locne konBeliepamu nepegaercs B OyHKepa ChIpOro YIJIs.
[lepenuBbl HUKHUX, BEPXHUX MHUPAMUAAIBHBIX OTCTOMHUKOB CTYIIAKOTCS B YETHIPEX
panuaIbHBIX CTYCTHTENSX M CTYIIEHHBIM HUIaM obOoramaercss Ha (hIOTalMOHHBIX
ManruHax. OI0TOKOHIIEHTpAT 00E3BOKUBACTCS Ha BaKyyM-(QUIIbTpax.

Konuentpar mapku «I'K» u3 GynkepoB chkiporo yris. O0e3BOKEHHBIN Ha
neHTpudyrax u (IOTOKOHILIEHTPAT JICHTOYHBIMH KOHBEHEpaMM TMOJaeTcs Ha
CKpEOKOBbIE KOHBEWEphl W pachlpenessercss Mo OyHKepam, Mepell CYHIMIbHBIMU
O0apabanamu. Cynika yriisi IpOU3BOJUTCS TOPSYUM ra30M, KOTOPBIM MOTYYaroT IIyTeM
C)KUTaHUS TBUICYTOJBHOM CMECH. OJTYy CMECh IIOJy4YaroT Ha MenbHunax. Ha
MEJIbHHIIAX MPOU3BOAAT Pa3MOJl KOHILIEHTPATA.

Becp BrICYIIEHHBIN KOHIEHTPAT MOJAETCSI CUCTEMOW JIEHTOUHBIX KOHBEHEPOB
B CKkiaja cwiocHoro tuna. CymuiabHBIM Ta3, MpPONAsS TPU CTYNEHU OYHMCTKHA OT
YTOJBHOM TBUIM, BBIOpAachIBaeTCcsl B atMocepy. A yrojbpHas MbUIb U3 IMKJIOHOB
BBITPY>KAETCSI B CKPEOKOBBIE KOHBEWEPHI U, MPOWJIA Yepe3 CMECUTENIbHYIO MalIUHY,
UJIET B IPUCAJIKY K KOHILIEHTPATY, BBITPYKEHHOMY W3 pa3rpy304HbIX KaMmep.

EMKOCTB CKaja CHJIOCHOTO THIa 00enx Mapok mnpenmnoiaraercs Ha 11000
TOHH. OTrpy3Ka KOHLIEHTpATa OCYECTBIAThCA nuTaTessiMu tuna KJI-10 u cucremont
KOHBEHEPOB HA Cl1aj]

OTX0/bl OTCaIOYHBIX MAIIUH 00€3BOKHUBAIOTCS 3JIEBATOPAMU U JIEHTOYHBIMHU
KOHBEMepaMu TPaHCIIOPTUPYIOTCS B OyHKep eMKOCThi0 200 TOHH. ABTOTPaHCIOPTOM
OTXO0J1bl OYZyT BHIBO3UTCS HA MOPOHBII OTBAJL.

Pexxum pabotsl mianupyercs 365 pabouux JHEH B roay, YUCIO CMEH B CYTKH
— 2, YHACJIO0 MAIIMHHBIX YyacoB — 20.

bmkailiiimMy ~ HaceNeHHbIMM  IIYHKTaMu — sIBJSIOTCS  mocenok  Kaa-Xew,
pacrionioxkeHHbIi B 10 kM 1 ropo KbI3b11 - cTONMMIIA PecTyOIUKH, PACIONIOKEHHBIN B 17
KM K 3a11a/1y OT MECTOPOXKICHHUSL.

B cocraBe oOoratutenbHON  (DaOpuUKK  IJIAHUPYIOTCS  CIEAYIOIIUE
IIPOU3BO/ICTBEHHBIE IOMELEHUS:

- 3AaHUC BarOHOOIIPOKHUABIBATCIIA,
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- 3[IaHAE AKKYMYJISTOPHBIX OYHKEPOB;
- 3IaHKE IPOOUITLHOTO OT/ICICHUS;

- [JIaBHBIN KOPILYC;

- KopItyc (IOTaIuu;

- 3JJaHUE paJAUaJIbHBIX CTYCTUTEIIEH;

- 3panue [HIMY;

- CYIIMJIBHOE OTAECIICHHUE;

- IEPErPY30YHBIE CTAHLIUY;

- 3JJaHNE MEXaHUYECKUX MACTEPCKHUX;
- Tapax;

- KOHTOpa U APYIruc 1noapa3aciaCHusd .

Pucynok 1- IIpoexT oborarurenbHoii padpuku
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PucyHnok 2 - OcHOBHBIE IpOLEeCCHI epepadoTKH HA 000raTUTEIbHON (padpuke

2.1.2 MemoOsbI uccnedosaHusi

OCHOBHBIMM 3TallaMy IPOBEAECHUS OLICHKU PUCKA YPE3BbIYAWHBIX CUTyallul B
MPOLIECCEe AKCILTyaTalliu OMACHOIO MPOU3BOJCTBEHHOTO OOBEKTA SIBISIIOTCSA:

- PHUCKHM YYUTHIBAIOIIKE BO3ACHCTBHE MOPAXKAIOUIUX (DAKTOPOB aBapuH Ha
COTPYAHUKOB, )KUTENEHN, UMYIIECTBO U OKPYKAOLIYIO CPENY;

- BBISIBJICHUE UCXOIHBIX IPUYMH BOSHUKHOBEHUS aBapHUil U KaK CJIEICTBUE
YpE3BbIYANHBIX CUTYAILIUM;

- yTOYHEHHE UH(OpPMAIIMU 00 OCHOBHBIX OMACHOCTSAX M PUCKAX;

- pa3paboTKa MEpONpPUATUI IO YMEHBILIEHUIO PUCKA;

- 3a/1a4aMU OLICHKH PUCKa SIBIISIIOTCS;

- 4acTOTa BOBHUKAIOIIMX UHUIIMUPYIOIIUX U BCEX HEXKEIATEIbHBIX COOBITHIA;

- pe3yabTaT MOCIEICTBUN HEXKENATeIbHBIX COOBITHIA;

- UTOTOBBIE OLICHKU PUCKA.

OneHka pucka BbIABIISIETCS MO OLIEHKE MOHUTOPUHIA IPUYMH (OTKa3bl
TEXHOJIOTUYECKOT0 000PYyI0BaHUS U YCTPOUCTB, omuOku padbounx u UTP

NPEANPUATHS, BO3ICUCTBUS U3BHE) BOSHUKHOBEHHUS YCIOBHI pa3BUTHUS aBapui,
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MOpaXeHUsI MPOU3BOJICTBEHHOTO MEPCOHANA, HACEICHUS, TPUYUHEHHS yiepOa
MMYILECTBY OpraHu3alliy, Bpeia OKpy Karollel npupoaHoil cpene. CTeneHp pucka
aBapuil Ha 00BEKTE OMPEIEIAETCS HA OCHOBE yueTa COOTBETCTBYIOIIMX MOKa3aTeNeH
pucka. [lokazaTenu prcka BbIpa)katoTcsi B BUAE coueTaHusi (KOMOUHAIINN)
BEPOSITHOCTU UJTU YACTOTHI U TSXKECTU MOCIEICTBUM pacCMaTpUBAEMbIX COOBITU.

Kparkumu XxapakTepuUCTUKaMU KOJMYECTBEHHBIX MMOKA3aTENIEH SABISIOTCS:

1.IIpu aHanu3e onacHOCTEN, MPOUCXOALIMX C OTKA3aMU TEXHOJIOTHYECKOTO
000py0BaHUs, BBIIETSIOT TEXHUYECKUN PUCK, TTOKA3aTeNId KOTOPOTO ONpe/IeIeHbI
ONPEIECIICHHBIMU METOIAMU TEOPUH HAZECKHOCTH.

2.lHnMBUyaIbHBIN PUCK - XapAKTEPU3YET YACTOTY MOPAKEHHS OTIEIBHOTO
pabOTHUKA B pe3yJIbTaTe BO3IECHCTBUS IPOTHO3UPYEMBIX (DAKTOPOB OMACHOCTH.
KonruecTBeHHBIN MHANBUIYQIBHBIA PUCK BBIPAKAECTCS OTHOLICHUEM YHUCIIA
NOCTPaIABILUX JIFOJEH K 00IIeMy YKCTy NOMABIIMX B 30HY PUCKA 3a OIPEIEICHHBIHI
nepuoj BpeMeHu. IHIuBUyalIbHBIN PUCK OIpenesseTcs] KBaaupuKkauuen 1
ITOATOTOBKOM YEJIOBEKA K IEUCTBUSAM B OIIACHOM CUTYAIUH, €r0 3alIUIIEHHOCTHIO.
NHauBryUIbHBINA PUCK PACCUATHIBAIOT HE JUISl KAXA0T0 YEJIO0BEKA, a Uil TPy
JIIOJIEW, ONIPENENSAIOTCS TPUMEPHO OJIMHAKOBBIM BPEMEHEM ITPUCYTCTBHUS B
PA3JIMYHBIX OIACHBIX 30HAX U UCIIOJIB3YIOIIUX UACHTUYHBIE CPEICTBA 3alIUTHI. PUck
OIICHUBAIOT 000COOJIEHHO /IJIsl IEPCOHAIa 00BbEKTA U JIJIS JKUTEIICH MPpUiIeraolen
TEPPUTOPHH.

3.Puck TeppuTOpHANIBHBIN - ONIPENEIET IPOCTPAHCTBEHHOE PACIPEAEICHUE
OMACHOCTH MO O0BEKTY U OJM3JEKAIICH peann3alny MOpakaollero Bo3ACCTBUS B
paccMaTpUBaeMOMN TOUYKE TEPPUTOPUH.

4 TloTeHUMANIBHBIA PUCK OMPEEISAET MPOUCXO0XKICHIUE MAKCUMAIbHO BO3MOKHOU
OMMACHOCTH ISl ONIPEIEIIEHHBIX 00BbEKTOB BO3JEHCTBHUSA, HAXOIAIUXCS B JAHHOU
TOYKE IpocTpaHCcTBa. [I0TEeHIIMaNBHBIN PUCK AEHCTBYET KaK IPOMEKYTOYHAS
Mepa OMacHOCTH, He0OX0IMMast AJisl OLIEHKH 2 PUCKOB COLIMAILHOTO U
WHMBUyaJIbHOTO MPU MacIITaOHbBIX aBapUsX.

5.ConmanbHbIN PUCK - OTIPEACIIIET 00bEM aBapUH U BEPOSITHOCTH (YACTOTY)

Bo3HMKHOBeHUs1 YC u onpezensieTcss GpyHKIMENH pacnpeieIeHUs: HOTepb.
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6.PrcK KOMIEKTUBHBIN - pACCUUTHIBACT 0XKHIaEMOE KOJMYECTBO KEPTB B

pe3yibTare aBapuil Ha 00BEKTE 3a ONpPEIETICHHBIN NeproJl BPEMEHH.

7.0xxuaeMsblil yiep0 - 3TOT METOJI PUCKA XapaKTEPU3YETCsl B CTOMMOCTHBIX UITU

HaTypaJIbHBIX IMOKA3aTEIAX.

HOI[ AHAJIN30M PHUCKA ITIOHUMACTCS ITPOLCCC BbIABICHUA OITaCHOCTEH OLICHKH

PHUCKaA IJIA OTACIIBHBIX I'PYIIII HACCIICHUA, UMYIICCTBA OJIA Opr}KaIOIHCfI CpCIHhI.

AHanu3 prucka 3aKII04aeTcs B UCMOJIB30BaHUH BCEH TOCTYITHOM HH(OpMaLUU

(BBISIBJICHUST) OMTACHOCTEH M OLIEHKHU pUCKa aBapuil U CBA3aHHBIX C HEM CUTYyallUH.

CpaBHUTEIBHBIN 0030p Pa3IMUHBIX METOJOB aHAIN3a PUCKA, IPEICTABJICH B

tabymue 2.1.2.1.

Tabmuma 2.1.2.1- MeTtoapl aHanu3a pucKa

Ananus XapakTepucTuka IIpenmyiecrsa Henocrarku
[Ipenasaputenbubiii | OmnpenensieT onacHOCTH | SBisieTcs nepsbiM | Her
CHUCTEMBI JJIs1 HEOOXOIUMBIM IIArOM
MOCTPOEHUS JIepeBa
OTKa30B
IlocaencTBus 1o N3yuaer Bce BUABI ITonsgreH u nerok B PaccmarpuBaer

BUaaM OTKa30B

OTKAa30B I10 KaXXJA0OMY

pabote, ITMPOKO

0e30macHbIe OTKa3HkI,

DJIEMEHTY. MIPUMEHUM TpeOyeT OonblIne
OpueHTHpOBaH Ha CTaHJapTU3UPOBAaH, 3aTparhl BpEMEHH, HE
TEXHUKY HenpoTuBopeunB. He | Bener yder coueraHus
TpeOyeT NpUMEHEHUs OTKAa30B U
CTaTHUCTUYECKOTO 4eJI0BEYECKOr0
aHaJIn3a. daxTopa.
KputnanocTs Omnpenensier u CrangapTu3upoBaH, He yuutsiBaer

KJaccuuuupyer
AIIEMEHTHI JUIs
YCOBEPILIEHCTBOBAHUS
CUCTEM

MPOCT JAJIsl TOHUMaHUs
" UCcHoab30BaHus. He
TpeOyer
CTaTHUCTHYECKOTO
aHaIM3a

YCIIOBHS TPyAA,
OTKa3blI ¢ 00IIei
MIPUYUHON U
B3aHMOJCHCTBIE
CHCTEM
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[Tponomxenne Tabmumpt 2.1.2.1

BapHUaHTbl OTKAa30B,
KOTOPEBIC €T'0 BBI3LIBAIOT

Ananus XapakTepucTuKa [Ipeumyiecta Henocrarku
JlepeBbs OTKa30B Hauunaercs ¢ [[Iupoxo npumMeHuM, bonbpmue nepeBbs
VHULIMUPYIOLIETO s dexTuBeH 11 OTKa30B TPY/IHbI B
cOOBITHS, 3aTEM OIMCAHUS OHMMAaHUHU, HE
OTBICKUBAIOTCS B3aUMOCBSA3€H OTKA30B

OpPHUCHTHPOBAH HA
OTKa3hbI. IIO3BOJISCT
OTBICKATh IMYyTU
Pa3sBUTHA OTKA30B
CHUCTCMBI

COBIIAJAIOT C
OOBIYHEIMH CXEMaMU
MIPOTEKAHUS
MPOLIECCOB U
MaTeMaTHYECKU
HEOJHO3HAYHEL. MeTox
TpedyeT
HCIOJIb30BaHUS
CIIOKHOM JIOTHMKH

JlepeBbsi cOObITHI

Haunnaercs ¢
MHUIUUPYIOIIETO
COOBITHS, 3aTEM
OTBICKHBAIOTCS
BapI/IaHTBI OTKa30B,
KOTOPBIC €TI0 BHI3BIBAIOT

JlaeT BO3MOKHOCTh
ONPEICTUTh OCHOBHBIC
MOCJIEIOBATEILHOCTH
U abTCPHATHBHBIC
pe3ynbTaThl OTKA30B

Henpuronen npu
napasuiebHON
MOCJIeI0BATEILHOCTH
COOBITUH U IS
NETANBHOTO U3YYCHUS

OmnacHoCTH 1

TlocnencTBus

Pexomennyercs miis

Hyxnaercs B

U UCCIIEYETCs C
MIOMOLLBIO IEpeBa
IIOCJIEICTBUM B IIPSIMOM
IIOCJIEI0BATEIBHOCT U C
IIOMOUIBIO J€PEBa
OTKa30B B 00paTHOH
IIOCJIE0BATEIBHOCTH

paboTOCIIOCOOHOCTH | H3MEHEHHMH OCHOBHBIX | KPYMHBIX XMMHUYECKHX TEXHUYECKON
I1apaMeTPOB TEXHOJIOTUU IPEANPUITHI JOKYMEHTAIUH, c1abo
OIMCAaH B JINTEPATYpE
[Ipnunna- Hauunaercs ¢ Upe3BbIyaitHo THOOK JuarpamMma tuma
IIOCJIEAICTBHE KPUTHYECKOI'O COOBITHSI | HAachIllEeH, oOecreueH IIpUYMHA-

JIOKYMEHTaJIbHON
6a30H, xopouio
JIEMOHCTPHUPYET

nocje10BaTeNbHbIe
enu COOBITHIA

MOCJIEICTBHE OBICTPO
BBIPACTaET 10
SHAYUTCIBbHBIX
pa3MepoB. ObnagaroT
MHOTUMHU
HEJOCTaTKaMH,
MIPUCYIIUX METOIaM
aHaJIM3a ¢ MTOMOIIBIO
JiepeBa OTKa30B.

Puck upe3sBblUaliHBIX CHUTyalMid, CBS3aHHBIX CO B3PBIBOM, pPa3pyLICHUEM

TEXHOJIOTUYECKUX TOMEIICHUM W KOHBEHMEPOB, OIPEAEICHbI HA OCHOBE aHaJM3a

OMACHOCTH aBAPHIHBIX B3PHIBOB W OIPEICICHHIO MapaMETPOB U MEXAHUYECKOTO
neiicrus (PBI'-05-039-96).

Tabnuma 2.1.2.2 - BeposITHOCTh BO3HUKHOBEHUS aBapuun

ABapuiiHas Bune! aBapuii
CUTyalus B Karactpoduueckas | Kpurtnueckas | He xputmueckas C ManbiMu
TE€YEHUE roja MIOCJIEICTBUSIMU
Yacras aBapust >1 A A A C
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[Iponomxenne Tabnuipt 2.1.2.2

ABapuiinas Bune! aBapuii
CUTYyalHus B Karactpoduueckas | Kputuueckas | He xputmueckas C manbiMu
TE€YECHHE roja NIOCJIEACTBUSIMU
BepositHas aBapus A A B C
1-10°
Bosmoxnas A B B C
aBapus
10 -10"
Penxas aBapus A B C Ji|
10" -10°
[TpakTruecku B C C i
HEBEpOATHAs
aBapus < 10-6

[Ipu 5TOM IPUMEHUMBI CIIETYIOIINE KPUTEPUU:

a) Kpurtepuu aBapuii 10 TSHKECTH MOCIISACTBUI:

Karactpoduueckas moxxeT npuBectu k cMeptu 6osee 10 yenoBek u
CYIIECTBEHHOMY YIIepOy MPOU3BOJICTBA

Kputnueckass — MOXeT MpUBECTH K CMepTH OT 1 70 5 uyeloBeKk u
CYIIIECTBEHHOMY YIIepOy MPOU3BOJICTBA.

He xputHueckas — He yrposkaeT KU3HHU JIoAeH, yiepOy Nporu3BOACTBY.

C npeHeOpeXkUMO MajbIMHU MOCTEACTBUSIMU — aBapus, HE OTHOCAIIASACS IO
CBOMM IIOCJICJICTBUSIM HU K OJJHOW M3 TIEPBBIX TPEX KATETOPHUH.

b) Kareropust pucka (cTerneHb pHUCKA) aBapuu, ONpEACIieM IyTeM
COYETAHMSI YACTOTHI U TIOCTIEACTBHS:

A — TMIOBBITIIEHHBIA PUCK, B TIEPBYIO OYepeIb TPEOYET BHIMOTHEHUS MEP
CHELMAILHOTO KOHTPOJISl 0€30M1aCHOCTH.

B - 3HaunTenbHBIN 0053aTENbHBI MEPHI KOHTPOJISI U O€30MACHOCTH;

C - yMepeHHBIH pUCK, jKeJlaTeIbHbI Mephl 0€301aCHOCTH;

J1 - (mpreMyIeMblii pUCK, Mepbl 0€30IaCHOCTH HeoOs3aTenbHbI [18].

[Ipumeuanue: A — o00s3aTeNieH KOJWYECTBEHHBIM aHAIW3 pHCKA WM
TpeOytoTcst ocoOble Mephl 1O oOecredeHuto Oe3omacHocTH; B — Tpelyetcs
KOJIMYECTBEHHBIN aHAIN3 PUCKA WK MPUHATHE ONpeeJeHHbIX Mep Oe3omacHocTH; C

— PEKOMCHAYCTCs IPOBEACHHUEC KAYCCTBCHHOI'O aHAIM3a OITIACHOCTEM WU IIPUHATHUC
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HEKOTOpPBIX Mep mno obeCneueHuto Oe3omaCHocTH; J| — aHanu3 U MpUHITHE

CHEIHAIILHBIX Mep Oe30macHOCTH He TpeOyeres [13].
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3 AHAJIU3 N OLUEHKA TEXHOITEHHOIO PUCKA

3.1 CueHapui aBapMMHON cUTyaL U

Ha ocHoBaHuu aHanm3a, OMbITa S3KCIUTyaTanuu (QaOpUKd, CHEIHATbHOMN
JUTEpaTyppl W AaKTOB paccieloOBaHUIl aBapuil M HMHLIMIEHTOB, pa3paboTaH
CIIEAYIOIINI CLEHAPUN Pa3BUTHSI ABAPUNHON CUTYaALIUH.

CueHapuii: B3pbIB YTOJIbHOM MBUIM B CYIIMIBHOM OTJEICHUU.

Haubonee omacHbIM yyacTKOM ()aOpUKM IO CKOIUIEHHIO YTOJBbHOW IHBLIH
ABJIAETCS 1€X CYWIKH. TaKk Kak MPOXOXKJIECHHUE MbUIM 4Yepe3 30HY MOBBILIEHHOM
TEMIIEPATYPBI, SIBISIETCS JIEMEHTOM TEXHOJIOTHUU.

Cymika yrias OpoOW3BOAUTCS TOPSYMM Ta30M, KOTOPBIM IMOMYy4arOT IMyTeEM
C)KUTaHUs TBUIEYTOJIbHOM CMECH, €€ MOoy4yaroT Ha MenpHuuax. Ha menpHUIax
IPOU3BOAAT pa3Moi KoHleHTpaTa Il cekuuu. B xauectBe moctossHHOTO (hakena s
pPO3KNTa CMECH HCIOJB3yeTCsl KOKCOBBIM Ta3. Bech BBICYNICHHBIM KOHLEHTpAT
IIOJIAETCS. CUCTEMOM JICHTOUHBIX KOHBEHEPOB B CKJIAJ CWIIOCHOTO THHA. CymIMIbHBINA
ra3, MOpoilns TpU CTYNEHM OYUCTKM OT YrOJbHOW IbUIM, BbIOpachiBaeTcs B
atMmocdepy.

— Bo3MoxHasi MOCIenOBaTENbHOCTh COOBITUM (32 OCHOBY  B3siTa
MOCJIEIOBATEIbHOCTD aHaIOTHYHOM aBapun 1972 roxa):

— HEYJOBJETBOpUTEIbHAs pab0Ta MPOMBEHTHIISLINM;

— BBICOKas 3allbUICHHOCTb ITOMENIEHUH U3-3a NIepECYIINBAHUS YIJIS;

— HEpPUTMHYHAas paboTa CyIIMIbHBIX arperaTos;

— CKOIUIEHHE B TPAKTE MEPECYIIEHHOI0 MEJIKOTrO yIiis Kiiacca -S0MK;

— HaJIWYUE B TPAKTE CYIIUIBLHOTO OapabaHa oyara rOpeHus;

— BKJIIOYEHHUE CYIIMILHOTO OapabaHa B paboTy;

— BKJIFOYEHHUE JBIMOCOCA;

— TEpPBUYHASI BCIIBIIIKA YTOJIBHON MBLIH;

— B3pBIBHOM BOJHOW IpPUBEJEHA BO B3BELIEHHOE COCTOSIHUE IIbLIb,

HaxOoJsIIasCs Ha IEHTOYHOM KOoHBelepe 540 BHyTpU TOHHENS;
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— TMOBTOPHBIN B3PbIB MbUIH;
— pa3BUTHE NOKapa

Jnsa  gaHHOro  creHapusi Obulo  MOCTpoeHO  «/JlepeBo  coObITHINY,
MPEACTABICHHOE B MPWIOKEHNHU b, «/lepeBo 0Tka30B» B puiiokeHuu B.

JUiss  1aHHOrO CLEHapus pa3BUTHS aBaApUU  I1OCIIE  BO3HUKHOBEHUS
WHULMHAPYIOMIETO COOBITHS OlLICHEHAa HMHTEHCUBHOCTH BO3MOKHOTO BO3/ICHCTBUS U €TI0
NpPUHAIIIEKHOCTh. VcXoas M3 CBOMCTB BelIeCcTBAa W YCJIOBHM BbIOpoca, BbIOpaHa
COOTBETCTBYIOIIass MOJENb (METOAMKA pacyerd) AJsl OINpEeAesieHHs 30H JEHCTBUSA
nopaxxaronux gpaxtopos [14].

JIns pacdyeToB B3ST CUEHAPUU B3PBIB YTOJIbHOM IIBUIH.

Macca yroiabHOW MbUIM YYacTBYIOLIasi BO B3pPbIBE NMPUHUMAETCA HUCXOMS W3
0COOEHHOCTEH TEXHOJOTMYECKOro Mpoliecca CylKu. MakcuManbHasi Macca COCTaBUT
6,4%(KOIMYECTBO MbUIA C JIMHEHHBIMU pa3mMepamMu 3(PPEKTHO YyHACTBYIOIIMMH BO
B3pbIBE) OT MAacChl YIJII HaxoOJsALIErocsi €IMHOBPEMEHHO B OJHOM CYIIHUIbHOM
Oapabane u Oyaet paBHa 4275 Kr.

Conepxanue B Bo3nyxe MeTaHa oT 5 % 1o 16% co3gaer cMmech, KoTopas pu
B3aMMOJICUCTBUM C IUIAMEHEM WJIM HMCKPaMHU BbI3BIBAET B3phIB. [leTOHALMOHHAA
BOJIHA MPEJICTABIIACTCA KaK yAapHasi BOJIHA, COIPOBOXKAAeMasi BOJHOW rOpeHust. ITOT
IPOLIECC CBSI3aH C Pa3oTrPeBOM rasza JI0 TeMIIepaTyphl, 00ECIeUnBaOIIEH BBICOKYIO
CKOPOCTh pPEaKkUWHd W PACHPOCTPAHECHMS IUIAMEHH, COU3MEPUMYID CO CKOPOCTBIO
yaapHoit BoaHbl. Ckopocth neroHauuu [TIBC pocturaer 2000-3000 m/cex. B
pe3ynbTare B3pbIBA IPOM30MAET pA3PYLICHUE TEXHOJOTMYECKUX IOMELICHU,
3maHuil, ooopynoBanus. CteneHp nopaxeHus rnokasana B Tadsmiie 3.1.

Cdepuueckas 1eTOHAMOHHAS BOJIHA MOKET BOSHUKHYTh U HEMIOCPECTBEHHO
B TEXHOJOTMYECKUX MOMEUIEHUSAX OT SHErPETUYECKOr0 MCTOYHUKA, IPH COYETAHWUU
CJIECIYIOLINUX YCIOBUM:

— ecJM pa3Mep o0Jiaka MPEBBIIIAET HEKOTOPOE KPUTUYECKOE 3HAUCHUE;
— MpU ONPENEICHHON SHEPTHUH HCTOYHUKA;

— B IIpeaeax onpeeaeHHbIX 00bEMHBIX KOHIICHTPAITHIA;
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[Toxxapbl MOTYT BO3HMKATh B PE3YJIbTATE CAMOBO3IOpPaHUS YIUISI U YTOJIbHOU
NbUIM TpPU KOHJAEHCATE, IONAaJaHUH COJHEYHOIO CBETAa, IpPU HENpaBUIbHOU
HKCIUTyaTallMM DJIEKTPOMEXAHHUYECKOTr0 O00OpyAOBaHMS, MOCTOPOHHETO0 HMCTOYHHUKA
BOCIUTaMeHeHus [15].

Crenenb MopakeHUs 3[aHUN, 00OpPYIOBAaHMS MPHU B3PbIBE YrOJBHOWU MBLIU
paccunTansl corinacuo PJ1 03-418-01[16].

[Tepexoay K A€TOHAIIMU CIOCOOCTBYIOT Pa3JIMUHbIC MPEHSATCTBUS (IPEIMETHI,
CTpOEHUSI) Ha pacTpOCTPaHEeHUE IJIaMeHU. BhI3bIBarolye TypOynu3aiuio.

Cdeprueckass AeTOHAMOHHAs BOJHA MOXXET BO3HUKHYTh KaK Ha y4acTKe
CYWIKM YTJs, TaK U HA KOHBEWEpPAxX IOAAYM YIJIEW, U CHJIOCAX XPAHCHHS YIVIEM OT
MCTOYHUKA BOCIUIaMEHEHHUs. [Ipu coueTaHnu clienyommnx yCIOBUM:

— eclid pa3Mep o0Jaka MPEBBIIAET HEKOTOPOE KPUTUYECKOE 3HAUCHUE;
— MpU ONPEIEICHHON 3HEPTUH HCTOYHUKA BOCIIJIAMEHEHUS;

— B Ipelenax OnpeaeseHHbIX 00beMHBIX KOHIICHTpAIIHi;

— ILUIOXOM BBITSKHOM BEHTUJIALIUU.

BeposiTHOCTh aBapuii, CBSI3aHHBIX C YTOJBHOM MbUIBIO (ra3oM METaHa),
npumepHo B 30 pa3 BbllIe, YEM C JU3EIbHBIM TOIJIMBOM (B pacdeTre Ha OAHY TOHHY
MPOIYKTA)

Meran B TIpOCTpaHCTBE B3pbIBAECTCS BechbMa penko. I[lockonbKky OH He
oOpasyeTt cTabMIBHBIX 00JIAKOB BOJIM3HM TTOBEPXHOCTH 3EMJIH.

JleToHansi MeTaHa BO3MOXXHA B OTPaHMYEHHBIX OOBEMax B pe3yJbTaTe
pa3BUTHs BOCIUIAMEHEHHUS, B JAHHOM CIy4yae B IUIOXO MPOBETPUBAEMBIX 3aKPBITHIX
MOMEIICHUSX.

Pacuer nopaxatomux (pakTopoB B3pbIBa YIoJIbHOM MUK (Ta3a METaHa):

JleToHallMOHHAss ~ BOJHA  MPEJCTaBIsETCSs KAk  yJapHas  BOJIHA,
COMPOBOXK/Ia€Masl BOJIHOM TOpEHMs. OJTOT IMPOLECC CBSA3aH C Pa3orpeBOM rasa
yAApHOH BOJIHBI IO TEMIIEpaTyphl, 00€CIIEYNBAIOIIEH BHICOKYIO CKOPOCTh PEAKIIUU U
pacnupoCTpaHEHUsl IUIAMEHH, COU3MEPHMYIO CO CKOPOCTBIO YAApPHOM BOJIHBI.
Ckopocte geronaruu I'TIBC pmocturaer 2000-3000 m/cex. B 30He npeicTBus

JIETAaHAIIMOHHOM BOJIHBI TpUHUMAaeTcs paBHbIM 1,7 MITa.
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Hcxonnpie naHHbIE PU pacyeTe B3pbIBA YTOJIbHOMN IBUIN:

VN - 06beM yriis B cymuiasHOM 6apabane - 4275 1 umu 3510 M3 ;

Dems - TNOTHOCTD - 1, 23 kr/M3;

Ocmx
MJIx/KT;

OHeprusi B3PBIBYATOrO IMPEBpaAIllCHUs] €IWHUIBI Macchl - 2,763

C - KOHIEHTpaLys raza no oosemy - 6,54 % or 3510 m3

OmnpenenseM naBiieHue yapHoi BoJiHbI Ha pacctosiHuu 100 m.

3D - BHeprus B3pbIBa.

= 100'V0'P2TX'QCTX (3.1)
re = 1/243/3 (3.2)

IJIe Ty - 30Ha JSTOHAITMOHHOMN BOJIHBI

an (3.3)

Tabnuya 3.2 - Pe3ynemamul paciema 63pbléa

D sHEprus B3pbiBa 6,57 * 10 xIla

Ty 30HA JCTOHAIMOHHOMN BOJHBI 9,0 m

N30bITOUHOE TaBJI€HKE MPU B3PbIBE YTOJIbHOM NblIM cocTaBuT 43 klla

KonuyectBo morubmux, cpeau Jojaed, HaXOIAIIMXCs Ha OTKPBITON

MecTHOCcTH KM, onpenernsieTcs o dopmyiie:

Nm = (Ilim « piy;)/100 (3.4)

rae Nim - KOJWYECTBO JIFOJCH, HAXOMSIIMXCA B 30HE (ONPEHEISIOTCS I10

KapTorpaMMe pacripeieseHus aroei);

Pim - MPOLIEHT JIt0/Iel MOTHOLINX B 30HE.

. 2
[Ipu cpenneit motHOCTH TiIepcoHana oOwvekTa - 0,0033 yen/m®, KOTMUIECTBO

MOTHUOIINX JIIOJIEN COCTAaBUT 9 UEIOBEK.

KonuduecTtBo moruOmmx cpeaun J'IIOI[Gﬁ, HaXOJAINUXCA B IIPOMBIIIJICHHBIX

3IaHUSX U coopykeHusax Ne, onpenensercs rno popmyie:

N3= ne(1- B»/100)+-Ifn(1- Pin/100) (3.5)
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rae Nix - KOJUYECTBO JIOJICH, MOMABIIMX B JKWJIbIE U aJIMUHHCTPATHUBHBIC
3JIaHUs, HAXOMSAIIUMecs B 30HE | (OmpeaenseTcs 1O KapTorpamMMme pachpe/IeICHUs
JOJIeH);

Pix - mponeHT mro/iel BRKUBIIUX B KUJIBIX U aJIMUHUCTPATUBHBIX 3AaHUSX,
NIOTIABIIKX B I-yIO 30HY;

Nim - KOJMYECTBO JIFOAEH HAXOMSIIMXCS B NPOMBILIIEHHBIX 3JaHUAX U
COOPY)KCHHSIX, TIONABIIUX B I-yl0O 30HY (ompemeisercs 10 KapTorpaMMe
pacrpeienieHus Joiei);

Pin - MOPOLEHT JIOJIe, BBDKUBAIONIUX B IMPOMBIIUICHHBIX 3JaHUAX W
COOPYKCHHSIX, TOTABIINX B I-yIO 30HY, P4y = 90%; pan= 40%.

C ydeTroMm TOro, 4TO B 30HaX MOPAKEHUS YJAPHOM BOJIHOM >KWIBIX 3/IaHUM
HET, KOJIMYECTBO MOCTPAJABIINX JIOJICH, HAXOMSIIMXCS B 3JaHUAX M COOPYKEHUSIX
COCTaBUT 36 YEIIOBEK.

[TonyueHHast BeIMYMHA 3HAYUTEIBHO MPEBBIIIAET PEATHBHO BO3MOKHOE YHCIIO
NOruOIIMX T. K. HE YYTEHO J3KpaHUpYIOllee NEHWCTBHUE 3MaHUi U coopyxkeHuid. C
y4eTOM JaHHOTO (akTopa YHCIO TOTHUOIIMX BHE 30HBI MPSMOTO BO3JEHCTBUS
OTHEBOTO mapa OyzaeT B 4-5 pa3 MEHBbIIIE.

[Ipu wusObiTounom paBiaenuu 43 klla momHOoe paspyiieHue 37aHUN HE
HacTynut. Mcxoass W3 3TOro, pacCuuTaHbl OCTaJbHBIE 30HBI Pa3pylICHUs
MIPOMBIIIJIEHHBIX 3JJaHU. DTO MOATBEpKAaeTcs aBapuer 1972 roaa, Korjaa MOIHBIX
paspylieHui 31aHu He mocieaoBaio. OCHOBHBIE TTOKa3aTEIu OIEHKHU TMOCIEICTBUM
npecTaBieHsl B Tabiumax 3.3 u 3.4.

Pacder crenenu paspyuieHus 37aHUN U MpeeSIbHOE M30BITOYHOE JIaBJICHUE
MpU CTOPAHHUM NBUICBO3YIIHOW cMecH (ra3a MeTaHa) B COOTBETCTBUM C METOIMKOMN

P/1 03-409-01 npexacrasineH B Tabdauie 3.3.

Tabnuua 3.3 - CreneHs pa3pylieHus 31aHui

CreneHs pa3pylleHUs 30aHUN U PaccrosiHne ot neHTpa N30bITOUHOE HaBiieHueE,

COOPYKEHHI MPOMBIIIEHHON B3pBIBA, M klla
3aCTPOVKH

CunpHOE pa3pylLIeHHE 31aHNN 56 43
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[Iponomxenue Tadbnuist 3.3

CreneHp pa3pylieHUs 30aHUN U PaccrosiHue ot nieHTpa N36pITOuHOE NaBJICHNE,
COOPYKEHHI IPOMBIIICHHON B3pBIBA, M klla
3aCTPOMKH

CpenHee pa3pylieHre 31aHAIA 112 21

Cnaboe pa3pylieHul 31aHui 356 10

BennuuHa rpaHynbl 30HBI PACCTEKIICHUS PACCUMTAaHA HA OCHOBE METOIMKHU
OLICHKHM TIOCJIEICTBUI aBapui Ha MOKapO-B3pPBIBOOIIACHBIX 00beKTaXx MHUHHCTEPCTBA

Poccuiickoit  ®eneparuu  mo  genaM  TPaKJaHCKOM  OOOpPOHBI,  JIMKBUALIUH

MMOCJIEACTBUIN CTUXUHHBIX O€ICTBUM.

Tabnuma 3.4 - 30Ha pacCTEKJICHUS

[Tpu Hanbosee OMacHOM CIICHAPHH Pa3BUTHS ['paHuIBI 30H pacCTEKICHUS, M
qcC
Pexuml, o0bem yronpHOU mbuu 22, 8 M 630

BennunHa rpaHdnl 30H NOpPaKEHHS JIIOAEH IPU B3PBIBE YIOJBHOW IBUIU
paccuuTaHa COIVIACHO METOJMKHM OLEHKM IIOCJIEACTBUI aBapuil Ha I0Xapo-
B3pBIBOONACHBIX 00bekTax MunucrepctBa Poccuiickoit ®enepanuu no npenam

IpaXIaHCKON 00OPOHBI, TUKBUIAIIUH ITOCTEICTBUN CTUXUIHHBIX O€ICTBHUI

Tabnuua 3.5- 30HbI MOpaXxeHus

[Toporu mopaxeHus I'panutel 30H NopakeHus
1-nopor 53m
2- 1% 35m
3-10% 32m
4-50% 31m
5-90% 29m
6-99% 21m

[IpenensHO nomMycTHMass WHTEHCUBHOCTH TEIUIOBOTO M3JIYYECHHUS MOXKapOB
MPEICTABJIEHA B MPUIOKEHUU [

JIro6oii crieHapuii, OMUCHIBAIOIINI aBAPUI0, HAUYMHACTCS C MHHUIIMUPYIOMIETO
COOBITHS, KOTOPOE MOKET BO3HUKHYTh C HEKOTOPOU YaCTOTOM.

Kaxk onpeneneno B PJI 03-418-01 yacToTa OCHOBHBIX COOBITHH, MPUBOISIIINX

K B3BIBY YrOJIbHOM MBUTH M 06PA30BAHHIO OPAKAIOMIIX (haKTopoB, pasHa 1,5 X 10
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4 AHAJIU3 N OLLEHKA COUUAJIBHOIO PUCKA

Hacrosimmii Meron mNpuMEHMM JIsi pacyeTa COLMAJIBHOrO pPHUCKAa Ha
TEXHOJOTHUECKUX YCTAaHOBKAX MPH BO3HUKHOBEHHH TAKUX MOPaXKAIOIMUX (PaKTOPOB,
KaK M30BITOYHOE JABJICHHE, pa3BUBAEMOE IMPU CrOpPaHUM MbUICBO3YIIHBIX CMecel
(raza MeTaHa), U UHTEHCUBHOCTD TEIIOBOT'O U3JIyYCHUSI.

OueHKy pucKa HPOBOJAT Ha OCHOBE IOCTPOEHHUS JIOTUYECKOHM CXEMBI, B
KOTOPOM YYHUTBHIBAIOTCA pa3UYHble WHULUUPYIONINE COOBITUS U BO3MOXKHBIC
BApUAHTHI UX PA3BUTHUS.

PaccunTheiBalOT  BEPOSATHOCTH Q(Ai) peanu3anuyd  KaXIOd U3
paccMaTpUBaEeMbIX BETBEH JIOTHYECKOW CXEMBI.

JIns KaxIOM BETBU JIOTUYECKOW CXEMbI MPOBOAAT pPACUEThl 3HAYEHUU
nopaxaromux (pakTopoB (MHTEHCUBHOCTH TEILJIOBOI'O M3IyYEHUSs, NJTUTEIBHOCTh €r0
BO3JICHCTBHSI, M30BITOUYHOE NABJICHWE W HMMIYJbC BOJIHBI JaBJICHHS). BbrauciieHus
OPOBOJAT ISl  3aJaHHBIX PACCTOSIHMM OT MeCTa WHULMHUPOBAHUS AaBapHH.
KonuyecTBo BemiecTBa, NPUHUMAIOLIETO Y4YacTUE B CO3JaHUM IOPAXKAKOUIUX
(aKTOpOB, OLIEHUBAIOT B COOTBETCTBUM C PACUETHBIM BAPUAHTOM aBaApPHHU.

Onpenensitor  yCIOBHbIE BepoATHOCTH Q,; TMOpaXKeHHs] ueJIoBEeKa Ha
Pa3IMYHBIX PAcCTOSHHUSAX li-ii OT TEXHOJOTHYECKON YCTAaHOBKH MPH peau3anuu i-i
BEeTBU Jormdeckor cxembl. Crtpost rpadpuueckue 3aBucumoctu Q,; = f(r). Ha
TEHEPAJIBHOM IUJIaHE MPEANPUATHS BOKPYT TEXHOJIOTMYECKOW YCTAHOBKU CTPOST
30HBI OPAKEHUS, U 111 KAKION U3 3TUX 30H ONPEEISAIOT:

- cpeanue (10 30HE) YCIOBHBIC BEPOSITHOCTH Oni,j , IOPOKEHHS YeaoBeKa (]
— HOMED 30HbI);

- CpeIHEee YKCIIO . JIFOICH, TIOCTOSHHO HAXOISAIIMXCS B -1 30HE.

Boruncnstor oxxugaemoe ynciio Ni morudmmx grofei npu peaiusariu
I-ii BETBH JIOTHYECKOM CXEMBI 110 popmyJie:

N; = 251 Qu,jny (4.1)
rae K - 9uciio pacCMaTpuBacMbIX 30H TIOPAKEHHUSI, BBIOMPAEMOE UCXOS U3 TOTO, YTO
BHE k-1 30HBI BCE 3HAUCHUS

45



Onik <1 -102rox™1, a B k-ii 30He X0Ts1 6b1 071HO M3 3HaueHuit Onik > 1 102rog !
CouuanbHbIi pUCK S pacCYUTHIBAIOT IO (PopMmyIie:
S = Zl':l Q (4.2)
rae 1 — umcmo BeTBel Jiormueckoit cxemsl, st KoTopeix Ni > NO (NO —
0’KHMJIA€MO€ YHCJIO MTOTUOIINX JIFOJIEH, /11 KOTOPOTO OI[EHUBAETCSI COLMATIbHBINA PUCK.
Honyckaercs nmpunuMare NO = 10). Ecim ayis Bcex BeTBeH JIOTMUECKOH CXEMBI
BbInosHseTcst ycnoBue Ni < NO, To pacCMaTpuBalOT MOMAapHbIE COYETAHUS BETBEU
JIOTUYECKOM CXEMBI (peain3alys B TE€UEHUE roja ABYX BETBEH JIOTMYECKOW CXEMBbI),

JJIs1 KOTOPBIX BBIITOJHACTCS YCIIOBUC!

Ni1,i2 = Nig + Nip 2 N (4.3)
[Ipu 3TOM Sr pacCUUTHIBAIOT MO PopMyJIe:
Sy = Zil,iz Q (A4;1)Q(As2), (4.4)
raie Q(Ai1)Q(Ai) — BepoOSATHOCTH peanu3anuu BeTBeW 1l u 12 nmepera

COOBITHII COOTBETCTBEHHO. B naHHOW (hopmyse CyMMHpPOBAHHE MPOBOASAT MO BCEM

napamM BETBEH JJorudeckoi cxemsl [18].

4.1 Pac4yeT coumanbHOro pucka npu B3pbiBe YrofibHOM Nbifv Ha
obGoratutenbHoun cpabpuke

Oo6oratutenbHas (padpuka pacnoyiokeHa Ha TEPPUTOPUM YTOJBHOTO pa3pes3a
PSAZIOM C aBTOTPAHCIIOPTHBIM IIEXOM W MMEET 00BhEM YIJiA B CYNIMILHOM OapabaHe
4275 T uim 3510 m3 . Temneparypa 20 °C. ITnotaocts Metana 1.23 xr/m3. Crenens
3amonHeHus1 pe3epByapa 80 % (mo oObeMy). YaenbHas TEMIOTa CrOpaHHs MeTaHa
4,6 107 JIx/xr. UuCIEeHHOCTH MepcoHaa, 00CIyKHUBAIOIIEr0 aBTOTPAHCIIOPTHBIN 1IEX,
—65 dgen. Pexum paboTel — aByXcMeHHBINH. C OAHOW CTOPOHBI aBTOTPAHCIOPTHBIN
LI€X OT €r0 BHEIIHEW TI'PAHULBI PACIOJIOKEH PEMOHTHO-MEXaHMYEeCKHM uex. [lanee
HAXOJUTCS Jopora Beayulas Ha kapbep (pucyHok 4.1). BepositHocTh BBIOpOCca MeTaHa
cocrasisier 1 10~ 3rog 1.

Pacuem
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BeposiTHOCTM  cropaHusi MNbUIEBO3AYIIHOM cMecH (ra3a MeTaHa) C

00pa30BaAHMEM BOJIHBI JIaBIICHUS, 00Pa30BaHUS «OTHEHHOTO IIApay» COCTABIISIIOT:
Qc.n=1,19 10 °rog™!;
Qo.mr=7,03910* rog 1!

BepositHocTH pa3BUTHSI aBapUU 1O OCTAJIbHBIM BapHAHTaM MPUHUMAIOT
paBHbIMH O.

PaccunthiBaeM 3HaueHHs TOpa)karomux (HaKTOPOB, COOTBETCTBYIOIIUX
paccMaTpUBaE€MbIM BapUaHTaM JIOTMYECKOW CXEMbl, W 3HAYEHHs YCIOBHBIX
BEPOSITHOCTEH MOpakeHHsI yenoBeka QI Ha pa3IUYHbIX PACCTOSHUSX OT aBapHH.

Bribupaem paccrosiaust ot 100 1o 1000 M yepes kaxasie 100 m.

Beraucnennsie  3Hauenuss Qmi HaHocuM Ha rpaduk  (pucyHok 4.2).
[TpousBogum paszgeneHue TEpPpUTOPUU Ha 30HBI mHopaxeHus. lLlenecoobpa3Ho
IPOBECTH pa3zeieHne Ha Tpu 30H6I — A, b, B, a umeHHo:

- 30Ha A — TeppUTOpUsl aBTOTPAHCIIOPTHOTO IeXa (KOJIUYECTBO YEIIOBEK,
MOCTOSIHHO MpeObIBatoONUX B 30He A, — NA 66/2 = 33 yenoBek);

- 30Ha b — Teppuropus, Ha KOTOPOH HAXOIATCS PEMOHTHO-MEXAHUYECKHI
ex,

- 30Ha B — TeppuTopus, HA KOTOPOM HAXOAUTCS AOPOTa
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" OborarturensHasa
thabpmxa

HucaeHHOCTE
1 OepCcoHANA
66 "emoBeK

PeMoOHTHO-
M EXAHITH SCEHH ITeX

\ 100 m

200

ABTOTpPaHCIIOPT
HEIT Iex

ArvTomopora

MECTHOCTH.

Jlist Gonblieil TOYHOCTH pacyeTa pasjeisieM Tepputopuio 30H b u B Ha

npuioxennu /] [19].

Ha ocHoBanuu IMOJIYUYCHHBIX PE3YJIbTATOB OIIPCACIIACM COI_II/IaJ'IBHBII\/'I PHUCK:

3oHa b

3o0Ha B

Pucynok 4.1.1 — Cxema TeppuTOpuH 060raTuTeIbHON (aOpUKU M NpUIIerawilei Kk Hei

noazousl (¢ 11 mo VIII), cnenyromnue oana 3a apyrou uyepes kaxasie 100 M (prucyHOK
4.2), m ompenensieM YHUCIO JOJed ns, NB, MOCTOSHHO MNPEObIBAIOIIUX B ATUX
noa3oHax (tabdnuma 4.1). C moMoristo rpaduka (pUCYHOK 4.2) omnpeensieM CpeaHue
no noja3oHam [—VIII ycioBHbIE BeposTHOCTH mopaxenus 4deiaoBeka ( Oc n.0 , Qo
nw , On n ) W oxumaemoe uyucio noruOmumx mogeil Ni mpu peanuzanuu
COOTBETCTBYIOIIUX BAPUAHTOB JIOTUYECKON CXeMmbl ([uisi MOoA30HBI | ompexneneHue

IPOBOJAT IO BHEIIHEW TIpaHHIle 30HBI). Pe3ynpTarbl omnpeneneHus NPUBEACHBI B

$=11910"° +7,03910™* =7,2107*
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Pucynok 4.1.2 — 3aBHCHMOCTD YCJI0BHO# BepOSITHOCTH NMOPa:KeHHUs yesioBeka Oni Ha
Pa3JHYHBIX PACCTOSTHUAX OT 000raTUTEILHON (padpuKHu.

1- «orHeHHBIN map»; 2- cropaHvue ¢ pa3BUTUEM H30BITOYHOTO JABJICHHMS; 3-

noporosoe 3HaueHne Oni = 1 * 10~ 2rog ™1

4.2 Pa3paboTka 3almUTHbIX MEPONPUATUN

Jls mpeAynpeskIeHUs] BOSHUKHOBEHUSI B3PBIBOOIIACHBIX KOHIIEHTPAIUN MBLIIN
Y Ta30B MPEyCMOTPETh CIEAYIONINE OPTaHU3alMOHHO- TEXHUYECKUE MEPOTIPUSTHS:

1. TlpenorBpaiieHue BBIACICHUS YTOJbHOM TBUIM MPH TEXHOJOTHYECCKUX
nporieccax (yCTaHOBKA YKPBITUN, TePMETUUYHBIX YCTPOMCTB, aCIUPAIIUOHHBIX CUCTEM
BEHTHJISIINN ).

2. IlpenoTBpaiiieHUE BBIACICHUSI B3PHIBOOMACHBIX Ta30B B MPOU3BOJICTBEHHBIE
MOMEIIEHUSI CYIUIbHOro otaeneHns YO® (OocHallleHWE almapatoB CyXxoro
NbUICYJABIUBAHUSA  MOPEIOXPAHUTEIBHBIMU  KJIalaHaMU U TePMETHUYHBIMU
pa3rpy30YHbIMU YCTPOMCTBAMM).

3. IlpumeneHue yCTpOWCTB, TO3BOJSIONIUX HCKIIOYUTh BO3HUKHOBEHHE
OMACHBIX CUTYyaIlui MPU MOJHOM WJIM YaCTUYHOM MPEKPAICHUH YHEPTOCHAOKEHUS U
MOCJIEAYIOIIEM €ro BOCCTAaHOBJICHUMU.

4. IlpuMeHeHHE YCTAaHOBOK KOHJMIIMOHUPOBAHUS BO3JyXa C LEJbIO
obOecrnieueHus: HOPMaJIbHOTO TEIIOBOT'O PEeKUMa M MUKPOKJIUMATa.
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5. Ilpumenenne npuOOPOB KOHTPOJSI 3aAMBIIICHHOCTH W 3ara30BaHHOCTH
BO3/1yXa MPOU3BOJICTBEHHBIX nomMetnieHuit Y OO.

6. Opranuzanuio U MPOBEACHHE MPOU3BOJCTBEHHOTO KOHTPOJS B TOpPSJIKE,
YCTAHOBJICHHOM JICUCTBYIOIIUM 3aKOHOIaT€IIbCTBOM.

7. OtcacbiBacMblil 3anbUICHHBIA BO3AyX IMepell yIaleHueM B aTtMmochepy
MOICKUT 00s3aTeapHOoN ouncTke 10 [T/IK yronbpHOM nbuIy.

8. B kopnycax cymku YO® nns ramieHds B3pHIBHOTO JABJICHHS U OTBOJA
ra3oB IMOBEPXHOCTh MPOAOJBHOW HAPYKHOW CTEHbl €O CTOPOHBI CHUCTEM
NbUICYJIABIUBAHUS (TA300YMCTKHU) JOJIKHA UMETh OJMHAPHOE OCTEKIJICHUE TUIOMIA IBIO
He MeHee 30 % MOBEPXHOCTH.

[TJK meun B Bo3myxe paboueit 30HbI HE JIOJDKHBI MPEBBIIATE ISl YTOJIBHOM
Y YTJIENOPOIHON MBUIN C COJIEPKAHUEM JHUOKCUIA KPEMHUS:

6 mr/™m (aaTpauut) u 10 Mr/m (yross, ciasisl) — 10 5 %;

4 mr/m — 5-10 %;

2 mr/m — 6onee 10 %.

B nanpHeitmem  oObembl  100BIMM  yriig  OyIyT — BO3pacTarh,
COBEPIICHCTBOBAThCA TEXHUKA M TEXHOJOTHS, a 3HAYUT JIOJAU JIOJDKHBI OBITh
0Oy4€HbI, KOMIIETEHTHBI U B KOMITJIEKCE TPAMOTHO BBITIOIHATH BCE TEXHOJIOTHYECKUE
nporecchl. Kaxapiii paboTHUK M paboTodaresib JOJKEH ObITh OOy4eH MpaBuUiiaM

0€30IacHOCTH Ha MPEANPHUIATHU U YMETh MPUMEHSTh UX Ha npakTuke [17].
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5.®UHAHCOBbIN MEHEXMEHT,
PECYPCOJ3®DEKTUBHOCTb U PECYPCOCBEPEXEHUE

Ha yrmenoObiBaomux  MOPEANPUATHSIX  CYHIECTBYET  HEOOXOJIMMOCTh
IIPOBEICHHSI OLEHKH TEXHOTE€HHBIX PHUCKOB, C ILEJIbI0 OOecredeHus: 0e30MacHOCTH
pPaOOTHHKOB ITyTEM BBISIBIICHHSI PUCKOB CBSI3aHHBIX C pa0OTOM NPEIPUATHS.

B nmanHOM  BBIMYyCKHOM  KBadu(UKAIIMOHHONW  paboTe  HCCIEIYIOTCS
CYLLECTBYIOIIME METOAbl IPOTHO3UPOBAHUS TEXHOTEHHBIX pPHUCKOB. OOBEKTOM
uccnenoBanus spisiercs npeanpustue OO0 «TyBuHCKas TOpHOPYIHAs KOMITAHUS.
OTcroa MOXHO C/I€JIaTh BBIBOJI, YTO NOTEHUUATbHBIMU OTPEOUTEISIMU PE3YIbTATOB
VCCJIEIOBAHUS SIBISIOTCA MPEANPUITHS YIIIe100bIBAIOIIEH MPOMBIIIIIEHHOCTH.

[IpoBenemM CErMEHTHPOBAaHUE PBIHKA YCIYr IO HMCIIOJIB30BAHUIO METOIUKH
OLICHKM PHUCKOB IO CJIEAYIOIIUM KPUTEPHUSIM: MpeIHA3HAYCHHE METOJUKH aHaju3a

PHUCKOB — pa3Mep IPEeANPUSITHS.

Tabnuya 5.1 -Kapma ceemenmupogarnus pvinka yciy2 no UCNOIb308AHUI0 MEMOOUKU OYEHKU PUCKO8

[IpenHa3HaueHHE METOAUK OIICHKH Pasmep npennpusitust
TEXHOTEHHOT'O PHCKa
Menxkoe Cpennee Kpynnoe
Omnpenenenue onacHbIX (PaKTOPOB
1,2, 1,2, 1,2,

Ha paboueM mecTe
Onpenenenue TAKECTU

P ) 1,2, 12, 1,2,
MOCIIEACTBHM
[Ipumenenue cpeacTs
VHJIMBU1yaJIbHOU U KOJIJIEKTUBHOM 1,2, 1,2, 1,2,
3aIUTHI

1 — yronbHbIe pa3pesbl, 2 — IIaxXThI,

Kakx BUAHO M3 KapThl CErMEHTHPOBAHUS TMPEANPHUATHS  YIIIeT0OBIBAIOIICH
IPOMBIIIJICHHOCTH — MPEACTaBISAIOT  OOJBIIYI0 OMACHOCTh JUIsl BCEX BHUIOB
noTpeduTeNnei, Tak Kak UMEIOT OMacHble MPOU3BOACTBEHHBIE OOBEKTHI, UCHIOIB3YIOT

B3PBIBOIIOKAPOOIIACHBIC K BPCIHBIC BCIIICCTBA.
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https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C#.D0.A5.D0.B8.D0.BC.D0.B8.D1.87.D0.B5.D1.81.D0.BA.D0.B0.D1.8F_.D0.B8_.D0.BD.D0.B5.D1.84.D1.82.D0.B5.D1.85.D0.B8.D0.BC.D0.B8.D1.87.D0.B5.D1.81.D0.BA.D0.B0.D1.8F_.D0.BF.D1.80.D0.BE.D0.BC.D1.8B.D1.88.D0.BB.D0.B5.D0.BD.D0.BD.D0.BE.D1.81.D1.82.D1.8C

OueHka pHUCKOB MPOBOJUTCS B UEIAX MUHUMM3AIMM  BO3MOKHBIX
HETAaTUBHBIX TMOCJIEACTBUM, a TakXke B  IEJISIX OO0eCHeueHHUs] KOHKYPEHTHOTO
PEeUMYIIECTBA.

Br16op MeTona OIIEHKH PUCKOB 3aBHCHT OT psiga (DaKTOpPOB - IeNIel OIEHKH
PUCKOB, KOJIMYECTBA CTATHCTMYECKOW HMH(POpMAIMK, TOYHOCTH PE3YyJbTaTOB,

PECypcoB U T.JI.

5.1 AHanu3 KOHKYPEHTHbIX TEXHUYECKNX peLleHUn ¢ No3nummn
pecypcoacdheKTUBHOCTU N pecypcocbepexeHuns

IIpoBeneM naHHBIM aHAIW3 C MOMOIIBIO OLEHOYHOM KapThbl, MPUBEICHHON

HMIKC.

Tabnuya 5.1.1 -Oyenounas kapma 015 CpagHeHUs. KOHKYPEHMHBIX MEeXHUYeCKUX peuleHull

Bec bausr KonkypeHnTocnocoOHOCTb
Kpurepun KpUTe-
pui Bd3 BKl BK2 BK3 K(b KK 1 KK2 KK3

1 2 3 4 5 6 7 8 9 10

TexHuyeckue KpUTEPUH OIIEHKU pecypcodPPeKTUBHOCTH

[Tpocrora 0,05 5 3 2 1 0,25 | 0,15 0,1 0,05

Manast TpyZ10€MKOCTh 0,2 3 2 3 5 0,6 0,4 0,6 1

YeTKOCTh  CUCTEMBI
KpUTEpUEB U 0,2 4 2 3 4 0,8 0,4 0,6 0,8
(haKkTOpOB OIIEHKH

TouHOCTH MeTOA 0,25 5 2 4 4 0,75 | 1,25 1 1

HanexuocTts MeTona 0,05 5 3 2 3 0,25 | 0,15 0,1 0,15

DKOHOMUYECKHE KPUTEPUU OLIEHKU 3PPEKTUBHOCTH

CTOUMOCTD 0,15 5 4 2 1 0,75 0,6 0,3 0,15
Konkypenrocnocobx

0,1 5 4 3 5 0,5 0,4 0,3 0,5
OCTh
Hroro 1 32 20 19 23 3,9 3,35 3 3,65

I'e coxpaienus: by- SKCepTHBIA METOX; by — cTaTUCTHYECKUI METO; bo-

AHATUTHYECKUI METO/I.; by3- KOMOMHUPOBAHHBIN METOS.
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AHann3 KOHKYPEHTHBIX TEXHUUECKHUX PELICHUN Onpeaeuiu no GopMmyie:
K=>'B 5,

rae K — KoHKypeHTOCOCOOHOCTh HayYHOU pa3padOTKH;

(5.1)

Bi — Bec moka3zatens, B JOISIX €AUHUIIBL;

bi — 6aJn i-ro mokasaress.

DOKCnepTHBIN METOJ OCHOBBIBAETCS Ha 00paboTKe MHEHUI
IpeIpUHUMATENIEN WU CIIEUAINCTOB C ONBITOM B JaHHOW 00JIaCTH 3HaHUH.

Onupasch Ha MOJIyYECHHbIE JaHHbIE, CIEAYET CKa3aTb, YTO MPEUMYIIECTBO
JAHHOTO METO/Ia OLEHKH PUCKA 3aKJII0YAETCS] B BOBMOXHOCTH €r0 MPUMEHEHUS IS
HEMOBTOPSIIOIIMXCSA COOBITMM M B YCIOBUSX HEIOCTATOYHOIO  KOJMYECTBA
CTaTUCTUYECKUX JAHHBIX, TpeOYIOLMXCS IJis BBISBICHUS BeposiTHOCcTe. Tak Kak
3TOT METOJ 3aTPauyMBacT MUHHMYM BPEMEHHM Ha CBOKO PEAlM3aLUI0, OH SBISAETCA

OCHOBHBIM [T poccHiickux kommanuit [20].

5.2 SWOT-aHanus

SWOT - Strengths (cumpHbIe cTOpOHBI), Weaknesses (cimaOble CTOPOHBI),
Opportunities (Bo3moxkHocTH) W Threats (yrpo3sl) — TPEACTaBISIET COOOM
KOMIUIEKCHBIA ~ aHAJIM3 HAy4YyHO-HUCCIeAoBaTelbckoro mpoekra. SWOT-ananus
MPUMEHSIOT JIJIs1 UCCJICIOBAHUS BHEIIIHEW U BHYTPEHHEH CpeJIbl MPOEKTA.

[TepBbrit aTanm — OMUIIIEM CHUIIBHBIC B CIA0bIE CTOPOHBI TIPOEKTA, B BHISIBICHUN

BO3MOXKHOCTCH M yrpo3 JUIs peanu3aluu npoekra (tadbmumna 5.2.1)

Tabnuya 5.2.1 — Mampuya SWOT

CunbHble CTOPOHbI HAy4HO- Cnabble CTOPOHbI Hay4YHO-
nccnen0BaTeIbCKOro NPoeKTa: MCCNep0BaTeIbCKkoOro NPoeKTa:
C1. MporHosnposaHue n Cnl. HeBO3MOKHOCTb
BbIAB/IEHWE ONacHocTel B npeasuaeTb BCe PUCKM.
LUMPOKOM MacLuTabe. Cn2. BonbluOl CPOK NpoBeAeHMUA
C2. CnocobHoCTb 0XBaTbIBATb nccnenoBaHua.

pa3/NinyHble BUAbI OTPACNEN. Cn3. Ona kaxkporo notpebutens
C3. MNoTpebHOCTb NpeanpuaTUin B | TpebyeTcs MHANBUAYANbHbLIN
npoBeAeHNM OLLEHKN PUCKOB. noaxoAa.

C4. MNMocToAHHaA Cn4.HepoctaToK
NHPOPMALMOHHAsA bUHAHCMPOBaHUA Ha
HaCbILLEHHOCTb yCOBEpPLUEHCTBOBAHNE NMPOEKTA.

53



[Iponomkenne Tadbmwmim 5.2.1

Bo3smorKHOCTU:
B1. Co3pgaHune napTHEepPCKUX
OTHOLLEHWUI Co BCEMM BUAAMM
OTpac/eBoi NPOMbILLIEHHOCTH.
B2. bonbLuon noTeHumnan
YCOBEPLUEHCTBOBAHMA METOANKMN
OLEHKU PUCKOB.
B3. Co3paHune HOBbIX BUAOB
METOAMK OLEHKM PUCKOB.
B4. NosasneHune
[OOMNO/IHUTENILHOIO CNPOCa Ha
pa3paboTKy 1 OLEHKY PUCKOB.

Yrpo3sbi:
Y1.He BocTpeboBaHHOCTb
NPOEKTA B CBA3U C UCTOLLEHNEM
pecypcHon 6a3on.
¥Y2.HeTo4HOCTb NpoBeaeHmUA
OLLEHKM pUCKa.
Y3.CHUXKEeHUE LeH Y
KOHKYPEHTOB.
Y4.01cyTCTBME CNPOCA HA HOBblE
TEXHO/I0MMKW NPOU3BOACTBA.

Onucanue CHJIBHBIX U CIa0BIX CTOPOH HAYYHO-HUCCIICIOBATCIbBCKOI'O IIPOCKTA,

€ro BO3MOKHOCTEH M yIrpo3 TIpOU3BCACHO Ha OCHOBC PpCE3YyJIbTATOB aHaIn3a,

NPOBEICHHOTO B MPEABIAYIINX pa3/eiiaX HacTosIIed paboTsl [21].

BTOpOfI 9Tall — BBIABUM COOTBETCTBHE CHIIBHBIX M CIIA0BIX CTOPOH HAY4YHO-

MCCJIEIOBATENBCKOrO MPOEKTAa BHEIIHUM YCJIOBHUSIM OKpY’Karollel cpenbl (TaOauibl

5.2.2-5.2.5).
Tabnuya 5.2.2 — Humepaxkmugnas mampuya npoekma (603MOACHOCMU U CUTbHbLE CHLOPOHbBL
npoexma)
CunbHble CTOPOHbI NPOEKTa
Bo3moxkHocTH C1 C2 C3 C4
npoekKTa B1 + + + +
B2 - - + 0
B3 0 0 + -
B4 0 + - -
BeiBom mno Tabmume 5.2.2: KOpPpENMUPYIOIIME CWIBHBIX CTOPOH U

Bo3MoOkHOCTeH npoekTa — B1IC1C2C3C4, B2C3, B3C3,B4C2.
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Tabauya 5.2.3 — Unmepakmusras mampuya npoekma (803MONCHOCIU U ClaOble CHOPOHDI

npoexkma)
Cnabble cTOpOHbI NpPOeKTa
Bo3moXKHOCTU Cnl Cn2 Cn3 Cn4d
npoekKTa B1 - - 0 -
B2 + + + +
B3 - + + -
B4 + + + +

BriBog 1o Tabimiie 5.2.3: koppenupyronme ciadbix CTOPOH U BO3MOKHOCTEH
npoekta — B2Cnl1Cn2Cn3Cn3,B3Cn2Cn3,B4Cnl1 Cn2Cn3Cné4.

Tabauya 5.2.4 — Humepaxmusnas mampuya npoekma (Yepo3vl U CUilbHble CHOPOHbl NPOEKMa)

CunbHble CTOPOHbI NPOEKTa
Yrpo3bl npoeKTta C1 C2 C3 C4
y1 - - 0 -
Y2 - + + -
Y3 + + - -
Y4 - - + -

BriBog 1o Tabimie 5.2.4: koppeaupyronme ciadbiXx CTOPOH U BO3MOKHOCTEH
npoekta —Y2C2C3, Y3C1C2,Y4C3.

Tabnuya 5.2.5 — Humepaxkmusnas mampuya npoekma (yepo3si u ciadvle cmopousbl npoeKma)

Cnabble CTOPOHbI NpPOeKTa
Yrposbl npoeKTta Cnl Cn2 Cn3 Cn4d
y1 - - 0 0
y2 - - - 0
y3 + - + +
Y4 - + - -

BriBoj 1o Tabnuiie 5.2.5: koppenupyroime ciadbix CTOPOH U BO3MOKHOCTEH
npoekra — Y3CnlCn3Cn4, Y4Cn2.

Tpetuii sTan — copmynupyem BeIBOJ 110 npoBeaeHHoMy SWOT-ananuzy:

C KaxapIM TOJIOM KOJUYECTBO HOBBIX MOTEHIIMAIBHO OMACHBIX OOBEKTOB
YBEJIMYUBACTCS U, MOATOMY, YBEJIMUUBACTCS HEOOXOAUMOCTh B MPOBEIACHUU OIICHKU
PHUCKOB, CJI€I0BATEILHO, PACTET BOCTPEOOBAHHOCTH METOIUKH.

CnocoOHOCTh METOJIMKM OXBaThIBaTh pa3jIMUHbIE BHJBI OTpacieH, e
BBITIOTHSIOTCS pabOThl MO AOOBIYM YIUIS,, MPOTHO3WPOBAHUE W BO3MOXKHOCTH B
BBISIBICHUM OMACHOCTEH B MIMPOKOM MacmiTabe aroT OOJBIIYI0 BO3MOXKHOCTH
CO3/1aBaTh MAPTHEPCKHE OTHOIICHUS C APYTUMU OTPACISIMHU MPOMBIIIJIEHHOCTH, TEM
CaMbIM COXPAHSITh YCTOMYHBOCTH (PMHAHCOBOTO MOJIOKECHUS.

HecMoTpst Ha OoJiblline BO3MOXHOCTH MPOEKTa, MUMEETCS IMOTEHUHUaIbHas

BO3MOKXHOCTb HCTOYHOCTH IPOBCACHUSA OLCHKH PHUCKOB. HOC—)TOMy METOAMUKA
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HYXOACTCs B YCOBCPHICHCTBOBAHNHN, T.K. B HEH eCTh HCKOTOPBIC MOMCHTLI, TAKHMC KaK

HCBO3MOXHOCTb IMPCABUJCTL BCC PUCKH, OOJIBIION CPOK IPOBCACHUA UCCICAOBAHNA,

IIPY 3TOM TSI K&KIAO0TO TOTpeOuTes sl TpeOyeTcss MHIUBUAYaIbHBIN TI0aX01 [22].

5.3. NnaH npoekTa

B pamkax mimaHUpoOBaHUS HAYYHOTO MPOEKTa OBLI MOCTPOEH KaJCHIAPHBIN U

CEeTeBOI rpauk NpoeKTa.

Tabauya 5.3.1 — Ilepeuens ochosHbIX 5manos u pabom, pacnpeoeienue UChoIHumernell

OJDKHOCTB
OcCHOBHBIE 3Tanbl NePa6 | Conepsxanue pabot A
VCIIOJTHUTEIS
CocraBnenue U TBEPKJIEHUE
Pazpaborka TEXHHYECKOroO | q YTBCPAKA PyKOBOHTEID
3a1aHus TEXHUYECKOTO 3aJJaHHs
2 Beinaga 3aganus Ha TeMy PykoBogurens
3 [TocranoBka 3amaun PykxoBoauTens
4 Onpenenenue craauid, »stanoB u | MHxeHep,
Br16op HaNpaBICHUS CPOKOB Pa3pabOTKu PYKOBOJHUTEIb
HCCIICI0BAaHUI 5 [TonGop nuteparypbl Crynent
COop MaTepuanoB M CTATUCTHYECKHUX
6 PykxoBoauTens
JTAHHBIX
IIpoBenenue TEOPETUYECKHUX
7 P . p Crynent
000CHOBaHUH
Teopetnueckne
8 Omnpenenenne ypoBHS prUCKa Crynent
UCCIIETOBAHUS
9 CornacoBaHue MoJy4eHHbIX JaHHBIX | MHxeHep,
C PYKOBOJIUTEIIEM PYKOBOJIUTEIH
Onenka 3P EKTUBHOCTH
O6oOmenne u  ouenka | 10 o Wnxenep
MOJTyYCHHBIX PE3YIIbTaTOB
pe3yIbTaToB
11 PaGota Hajx BEIBOIOM Wuxenep
Odopmienne ordera 10 CocraBnenue HOSICHUTEITbHON
12 CryneHt
HIP 3aMUCKU

5.3.1. OnpedeneHue mpydoemMKocmu 8bInosIHeHUsi pabom

B OosbmMHCTBE Cilydasix TPYAOBBIE 3aTpaThl OOpa3ylOT OCHOBHYIO 4YacTh
CTOMMOCTH Pa3pabdOTKH, TOITOMY OYEHb BaXKHBIM DJIEMEHTOM SIBJISIETCS OTIPEICIICHHE
TPYJIOEMKOCTH PabOT KaXJq0ro, YIaCTBYIOIIETO B HAYYHOM MCCIICIOBAHUMU.

Tpyn1oeMKOCTh  BBINIOJIHEHUSI HAy4HOTO  HCCIEIOBAaHUSI  OLICHUBACTCS
AKCHEPTHBIM METOJOM B YEJIIOBEKO-AHSX M HOCHUT BEPOSITHOCTHBIN XapakTep, T.K.

3aBUCUT OT MHOXCECTBA TPYAHO YUYHUTBIBACMBIX q)aKTOPOB. I[J'I}I OIIpCACIICHUA
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OKHJIAa€MOTO (CpPEIHEr0) 3HAYEHUS TPYAOCMKOCTH tOKi MCIOJIB3YeTCS CIemyIomas

dbopmymna:
3t

— T mini + 2tmaxi

o 5 (5.3.1)
rae toxi — oKuaaeMasi TpyI0eMKOCTh BBITTOTHEHUS 1-0i paOOTHI Yeil.-/H.;
tmin | — MEHEMAaTEHO BO3MOKHAS TPYJAOEMKOCTh BBITIOJHEHUS 3aJaHHOU 1-0H
paboTHl (ONTUMHUCTHYCCKAS OIEHKA: B MPEIIOJIOKCHUN Hauboyiee 0JIaronpusaTHOTO
CTEUYCHUS 0OCTOSTEILCTB), Y.~ JIH.;
Ucxons w3 oxumaemMoll — TPyZOEeMKOCTH  paboT,  ompeaenseTcs

IMPpOaAO0JIZKUTCIIbBHOCTD Ka)KI[Oﬁ pa6OTBI B pa6oq1/1x JHAX Tpi )

YUYUTBIBAIOLLIAS
NapaJyieIbHOCTh ~ BBIMOJTHEHUSI Pa0OT HECKOJBKMMU HCIOJHHUTEIAMH. Takoe
BBIYHCIICHHE HEOOXOAMMO JJIs 00OCHOBAaHHOTO pacyeTa 3apaboTHOM IIIaThl, TaK Kak
YVACNbHBIN BeC 3apruiatbl B OOIIEH CMETHOM CTOMMOCTH HAy4YHBIX HCCIETOBaHUMA

COCTaBJIAET 0KOJI0 65 %.

Loxi
Ty = ", (5.3.2)

rae Tp,; — IPOIOIDKUTENBLHOCTD O/IHOM paboThI, pad. JIH.;
i — OKHUAACMas TPYJOCMKOCTh BBITIOJTHEHUS OJTHON paOOThI, YEII.-H.;
Y, — 4MCIEHHOCTh UCTIOIHUTENICH, BHIMOIHIIONUX OJHOBPEMEHHO OJHY U TY

e paboTy Ha JaHHOM JTarie, Yel.

5.3.2 Paspabomka epachuka rpoeedeHusi Hay4Ho20 uccriedoeaHusi

Jlns ynoOctBa moOCTpoeHUs] Tpaduka, IIUTETBHOCTh KaXJO0TO W3 JTaIloB
paboT u3 pabouux JHEW cieayeT MEepeBecTH B KajeHAapHble AHU. st 3TOTO
HE0OXOMMO BOCIIOJIb30BAThLCS CieayIomen Hhopmyoit:

T = Ty Kyan » (5.3.3)
rae Ty;— TPOI0KUTEILHOCTD BBITIOTHEHHUS 1-i paOOThI B KaJICHIApHBIX JTHSIX;

T

pi — MPOJIOJDKUTENILHOCTD BBITIOJIHEHHUS 1-1 pabOTHI B pabOYnX HAX;

ko — K0OOPOUTIMEHT KaJlEeHJAPHOCTH.

KoaddurumenT kanenmapHOCTH onpeAessieTcs mo cienyomei hopmyre:
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Kooy = ——2an (5.3.4)

Tyan—Tsbix _Tnp
r1ie Ty,,; — KOJ-BO KaJICHIAPHBIX JHEH B oy,
Ty1x — KOJI-BO BBIXOJIHBIX JIHEH B TOAY;

Tup

— KOJI-BO MPA3THUYHBIX THEH B TOJY.

CornacHo MOpOU3BOACTBEHHOMY M HajoroBomy kanenaapto Ha 2001 ron,
KOJIMYECTBO KaJleHTapHBIX 365 maHel, Koi-Bo paboumx JgHEH cocTaBisieT 247 maHEH,
KOJ-BO BbIXOJAHBIX 104 nHel, a KOJ-BO Mpeanpa3AHUYHBIX JIHeW — 14, Takum
obpasom: x,,,—1,48.

Bce paccunTannble 3HaU€HHS BHOCUM B Tabnuiy 5.3.1

[locne 3amonmuenust Tabmumpl 5.3.1 cTpouM KaneHAapHBIA IUTaH-Tpaduk
(rabmuna 5.3.2). I'paduk cTpouTcs Ui MaKCUMaJIbHOTO TIO JJIUTEIHLHOCTU
UCIIOJTHEHUS paboT, B paMKaxX HAy4YHO-UCCIIEI0BATEIILCKOTO MPOEKTa ¢ pa30MBKOM 1O
MecsiIaM U JIeKajaM 3a Mnepuoj; BpeMenu Hanucanuu auruioma (10 gueit). Ipu stom

paboTbl Ha TpaduKe BBIJICIUM PA3IWYHOM IITPUXOBKOW B 3aBUCUMOCTH OT

ucnojauTenei [23].
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Tabauya 5.3.1. BpemernHvle nokazamenu npo8edenuss HaAy4Ho20 Uccied08anus

TpynoeMkocTs pabot JTUTenbHOCTh
HasBanue paboTsr tmin. tmax. tooci. WUcnonnunre AmurensHocts pabor pabor B
S S S . B PabOUMX JTHAX KaJICHIapHBIX
ITHSX
CocraBiieHHE U YTBEPKICHUE 5 4 3.4 PykoBonuTe 3 4
TEXHUYECKOI0 3aJaHNs b
Brinava 3aganust Ha TeMy 1 2 1,9 CryneHt 2 3
ITocra"oBka 3amaun 1 2 15 CryneHnt 2 3
Onpenenenue cTaaui, 3TarnoB U 3 5 3.2 Pyk-nb — 4 4
CPOKOB pa3pabOTKu CTY/I.

[TonGop nuTeparypbl 7 10 91 CryneHt 8 12
COop MaTepuasoB U aHAJIN3 14 17 16.2 Crynent 15 21
CYIIECTBYIOIIUX Pa3pabOTOK
[TpoBencHue TeopeTfIquKHx 7 9 8.2 Crysent 8 11

000CHOBAHMIT

AHau3 CTaTUCTAYECKUX JTaHHBIX 5 7 6,3 CryneHt 6 9
CornacoBaHHe€ MMOJTY4EHHBIX 5 4 3.4 Pyk-np — 9 4

JTAHHBIX C PYKOBOJHUTEIIEM CTYJICHT
Onenka 3¢ (eKTUBHOCTH 2 4 2.4 Crysent 3 4

TIOJTYYEHHBIX PE3yIhbTaTOB

Pabora Hajg BEIBOIOM 1 2 15 CryneHt 2 3
CocraBieHue MOSICHUTENLHON 4 7 5.8 Crysent 5 7

3alIuCKH
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Tabauya 5.3.3 .Kanenoapuwiii nian-epaghux nposedernus HUOKP no meme

Ne Bug pabot UcnonHutenu Tki, MpoAoNKNTENBHOCTb BbINONHEHUA paboT
pabo Kan. aH mapT anpenb Mmali
T 2 2 2
1 CocTtasneHue u
yTBEpKAeHne Pykosoautesnb 4
TEXHWUYECKOro 3a4aHunA
2 Bblaaya 3agaHua Ha Temy | CTyaeHT 3
3 MocTaHOBKa 3a4a4mn CrypeHT 3
4 OnpegeneHune ctaguit
PeA AM, PykoBoauTtenb —
3TanoB u CPOKOB 4
CTYOEeHT
pa3paboTKu
5 MNoabop nutepaTypbl CryaeHT 12
6 C6op maTepunanos u
aHaN3 CYL,EeCTBYIOLLUX CryaeHt 15
pa3paboTok
7 MpoBeaeHune
TeopeTnvecKkunx CryaeHT 11
060CHOBaHNM
8 AHanun3 cTaTUCTUYECKUX
CryaeHT 9
AAHHbIX
9 CornacoBaHue
Pykosoautenb —
NONYYEHHbIX AAHHbIX C 4
CTYOEHT
pykosoauTenem
10 | OueHKa apPeKTUBHOCTH
NOJIyYeHHbIX CrypeHt 10
pesynbLTaToB
11 PaboTta Hapg BbIBOAOM CtyaeHT 5
12 CocrasneHue
CryaeHT 7

NOACHUTEIbHOM 3aNMUCKK




5.4. BrogXeT Hay4YHOro nccrnenoBaHus

[Ipu nmanupoBaHuu Oro/KeTa HEOOXOJUMO OOECHEUUTh IOJHOE U BEPHOE
OTpaKEHHE pa3IMYHbIX BHJIOB pacxonoB. B mponecce (opmupoBanus Oroxera,

IJIAaHUPYEMBIE 3aTPaThl TPYNIUPYIOTCS MO CTATHSM.

5.4.1 MamepuarnbHbie 3ampamabl

Pacuer maTepHalIlbHBIX 3aTPAT OCYILECTBIIACTCA MO cienyromei hopmye:

m
3, =Q+kp) - D N s (5.4.1)
i=1
rae M — KOJWMYECTBO BHUJOB MATEPUAIBHBIX PECYpPCOB, HCIIOIB3YEMBIX IS
HAy4HOI'O UCCIIEAOBaHUS;
Npacxi — KOJIMYECTBO MaTEPUAIbHBIX PECYPCOB I-ro BHUJIA, IUIAHUPYEMBIX K
HCTI0JTb30BAHMIO TIPH HAYIHOM HCCIIEIOBAHMH (IIIT. KT, M, M°);
L]~ nieHa IpHOOPETEeHUsT SAMHUIIBI I-TO BHJA TIOTPEOJIIEMBIX MaTePHAIBLHBIX
pecypcos (py6./wT., py6./Kr, py6./Mm, py6./M° 1 T.1.);
K7— k03 pUIMEeHT, yUUTHIBAIOIIUI TPAHCIIOPTHO-3arOTOBUTEIBHBIC PACXOIBI.
TpaHcnopTHBIE pacxonbl MPUHUMAKOTCS B mpenenax 15-25% ot croumocTtu
MaTepuasoB. B Ty xe cTaThio BKIIOUAIOTCS 3aTpaThl HA OPOpMIIEHUE TOKYMEHTALIUN

(KaHUENSAPCKUE TPUHAJIEKHOCTH, TUPAXKUPOBAHUE MaTepuanoB).Pe3ynbTaThl MO

JTAHHOM cTaThe 3aHeceHbl B Tabnuiy 5.4.1

Tabnuya 5.4.1 — Pacuem mamepuanbHulx 3ampam

HanvmeHoBaHue EanHunua Konuuectso LleHa 3a ea., pyb. 3aTtpaTtbl Ha

n3mepeHun mMmaTepuanbl (3m),
py6.
bymara anet 100 2 250
NHTepHeT M/6uT 3 450 1350
Pyuka WTYK 3 30 100
TeTpagb WTYK 2 50 150
Utoro 1850




5.4.2 OcHogHas u OornonHumersbHas 3apabomHas rniama

ucriofiHUmerneu

BenuunHa pacxomoB 1o 3apa0OTHOM IUJIaTe OINpEneseTcss HCXOnsd U3
TPYAOEMKOCTH BBITIOMHSEMBIX pabOT M JEHCTBYIOIIEH CHCTEMBI OIIaThl Tpyaa. B
COCTaB OCHOBHOW 3apa0OTHO IUIaThl BKJIKOYAETCS MPEMUS, BbIIJIaUMBacMas
eXeMecayHO U3 (poHaa 3apabOTHOM MIaThlI.

Heobxonumo, nmpoBecTu pacdeT 3apabOTHOM IIaThl OTHOCUTEILHO BPEMEHH,
B TEUEHUE KOTOPOTro padoTan pyKOBOAWUTEIb M CTyAEHT. 3a 1 wyac paboThl
PYKOBOJUTENb MOJydaeT cymMmy B pasmepe — 450 py0O., a cryment — 100 py®.
(IpOAOIKUTENBHOCTD PAO0YEro AHS COCTABIISIET 8 YACOB).

MaxkcuMmaibHasi OCHOBHAs 3apa0OTHAsl IUlaTa pyKOBOAUTENS (KaHAUIAT HAYyK)
paBHa, npumepHo, 40000 py6., a crynenta — 18000 pyo.

Pacuer HOHOHHHTGHLHOﬁ Bapa60THOﬁ IJ1aTbl BEACTCA IIO CJ'IGI[YIOHIGﬁ
bopmyie:
30071 — Kdon ) 306‘7—[ ’ (542)

rae Kin — Kod((HIMEHT JOMOJHUTEIBHON 3apa0OTHOM TUIAThI (HA CTaIuH
NPOCKTUPOBAaHUsS puHUMaeTcs paBHbiM 0,12 — 0,15).
Takum oOpa3zoM, 3apaboTHasi 1uiata pykoBomuTesiss paBHa 44800 pyOnei,

ctynenTa — 21450py0nei.

5.4.3 OmyucnieHusi 80 8HEbGIOOXXEMHbIU GPOHO

Benuunnaa otunciiennit BO BHEOOHKETHBIC (DOHIBI OMPEASISICTCS UCXOs U3

cieayronieit hGopmyIb:
361-166 - K6H€6 ) (3001-1 + 36011 )’ (543)

7€ Kynes — KOOPPHUIMEHT OTYNCIICHNI Ha YIUIATy BO BHEOIOKETHBIC (DOHJIBI
(mencuonnbId HoHA, HOH 003aTEITHPHOTO METUIIMHCKOTO CTPAXOBAHUS U TIP.).

Ha 2018r. B coorBerctBuu ¢ HamoroseiM komzexkcom P® ortumcieHus Ha
COITMAJIbHBIE HYXKJIBI COCTOSIT U3:

1. TlencuonHsIit GpoH HA 00SA3ATENHHOE IEHCUOHHOE cTpaxoBaHue =26%

2. ®oHp conuanbHOro cTpaxoBaHusa=2,9%

62



3. ®oHp 0053aTEIBHOTO METUITMHCKOTO cTpaxoBanusi= 5,1%

Taxum oOpa3omM, OTUYUCIICHUS BO BHEOIOKETHBIE (DOHIBI COCTABISIOT 34%

Omuucnenus 60 eHebr0Ncemuvle Ponovl ceedeHbl 8 maobauyy 5.4.3

Ucnonuutenn OcHoBHas JononHuTtenpHast Koaddunuent Benuuuna
311. pyo. 31.pyo OTUUCIICHUS OTUUCIICHUH,
pyo.
PykoBoauTens 40000 4480 0,34 15232
CtyneHt 18000 3450 7293
Uroro 22525
5.4.4. HaknaOHble pacxoosl.
Pacdet HaknagHBIX pacxoJ0B BEAETCA MO cieayomiei Gopmye:
3 .. = (Z cmameil) - K, (5.4.4)

rae Ky, — KodpQuIMeHT, yuyuThIBAIONIMI HAKJIaJHBIE PAcXoibl (BO3BMEM B

pasmepe 16%)

Takum 00pazom, HaMOOIbIINE HAKIAIHBIE PACXOABI IPU IEPBOM HCIOJTHEHUU

PaBHBI:

3y = 0,16:90305=14448,8

Ha ocHoBanuu IMOJIYUCHHBIX JaHHBIX II0 OTACJIBbHBIM CTAaTbAM 3aTpatr

COCTaBUM KaJIbKYJIAIUIO TNIAHOBOM cebecTonmocTr [31].

Tabauya 5.4.4 — Pacuem 610021cema 3ampam HA 8bINOJIHEHUE OYEHKU PUCKOB

HaunmeHnoBanue cratbn CymmMma, pyo. ITpumeuanue
MatepuanbHble 3aTpaThl 1850 n.1
3arpathl M0 OCHOBHOM 3apa0OTHOM TIaTe 58000 n.2
VCIIOJIHUTEIICH
3arpatsl 1O JOMOJHUTEIHHOM 3apaboTHOM 7930 n.2
IJIaTe UCIIOJHUTENEN
OTuuciieHus: BO BHEOIDKETHBIE (POHIBI 22525 n.3
Haxkutannbie pacxopl 14448,8 n.4
Hroro 104753,8

5.5 BbiBOL

B xome BeimosHenuss jganHoro pazgena  BKP 01 paspabotan

IIPEANPOECKTHBIN aHAJIU3 B KOTOPBIA BXOUJIO:
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1. Paszpabotka FAST-ananu3za

2. Tloctpoena wuHTepakTuBHas wmatpuna SWOT-ananuza, B KOTOpOii
NIOKa3aHbI clabble U CHIIbHBIE CTOPOHBI, BO3MOXKHOCTHU M YTPO3bI MPOEKTA.

3. OrmpeneneHbl BpeMEHHbIE MOKa3aTeNIM IPOBEJACHUS pabOT U IMOCTPOEH
KaJeHJapHBINA rpad UK MpOBEIEHUS UCCIEIOBAHNUS.

4. PaccuntaH OIO/PKET Ha OCHOBAaHUM KOMMEPHYECKOTO IMPEJIOKEHUs Ha
BBITIOJTHEHUE OIEHKA TEXHOTCHHBIX PHUCKOB, KOTOPBIA BKJIIOYAET MaTepHalbHBIC
3aTpaThl, 3aTPaThl 10 OCHOBHOM U JTOTIOJIHUTENIFHON 3apa0OTHOMN TIaTe, OTYUCICHHUS

BO BHEOIOKeTHBIE (DOH/IBI M HaKJIaHbIE pacXoibl cocTaBuio 104753,8 pyo.
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6 COUUAIIbHAA OTBETCTBEHHOCTb

CoumanpHass  OTBETCTBEHHOCTh  —  3TO  JCUCTBUSA  IPEANPUATHA,
npeanpuHUMaeMble BO Oiaro oOmiecTBa JOOPOBOIBHO M MO TPEOOBAHHMIO 3aKOHA.
JlanHble JEHCTBUS JOJDKHBI OBITh HAmpaBlieHbl, B IMEPBYIO Ouepenb, Ha
MUHUMH3ALUI0 MOpAJIbHBIX, OOIIECTBEHHBIX, JIKOHOMHUYECKHX, 3KOJOTHYECKHX
BO3MOXKHBIX HETATUBHBIX MOCIEACTBUM M yHIepO 370pOBBIO YEJIOBEKA B PE3yJIbTaTe
ux BHeApeHus. ConuaiibHas OTBETCTBEHHOCTh JOJIKHA OOECHEUMBATH: MCKIIOUYEHNE
HECYACTHBIX CJIy4yaeB, 3allUTy 3/J0pPOBbS PpPaOOTHHUKOB, CHIDKEHHE BPEIHBIX
BO3/ICICTBUI Ha OKPY)KAIOIIYIO Cpely, SKOHOMHOE pPacX0JOBaHHE HEBO30OHOBUMBIX
IPUPOAHBIX pecypcos [32].

OCHOBHOM LENBIO HCCIECIOBAaHMS, IPOBEACHHOIO B pPAMKAaX JTaHHOU
BBIIYCKHOM KBaJM(UKALIMOHHOW pabOThl, SBISETCS OLIEHKAa NPOQECCHOHAIBHOIO
pUCKa TMpHU BBIIOJHEHUH 3JEKTpora3ocBapounsix pador B OO0 «TyBuHCKas
TOpHOpPYAHas KoMIaHus». OOBEKTOM UCCIIEIOBAHUS SABIISIIOTCSA PaOOThI MOBBIIEHHOM
OIMAaCHOCTU (3JIEKTPOra3ocBapouyHble padboThl). Takum o0pa3om, B JaHHOM paszeiie
BKP paccMoTpeHbl OmnacHble W BpEIHbIE MPOU3BOACTBEHHBIE (DAKTOPBI, KOTOPHIE
MOTYT OKa3bIBaThb BO3JCHCTBUE HAa HCCIENOBATENS BO BpeMs IPOBENCHHS OLEHKU
PUCKOB TpHU BBIMOJIHEHUH 3JIEKTPOTa30CBapOYHBIX padoT; oOImpezesieHa CTENeHb
BO3JIEUCTBUS TakuxX (PaKTOPOB HA MCCIEAOBATEN U MPEJI0KEHbI CPEICTBA 3aLIUThI
OT HHX; PACCMOTPEHO, KaK MPOBEIECHUE OLEHKH PUCKOB M NPUMEHEHHE METOIUKU

MO>KET MOBJUATh HAa SKOJIOTHYECKYI0 Oe30nacHOCTh U Oe3omacHocTs B UC.

6.1 MNMpodheccnoHanbHana coumanbHaa 6€30nNacHOCTb

Bo Bpems mpoBeneHHsI OIICHKM PUCKOB TPH BBIMOJHEHWU TAaKUX pabOT Ha
MCCIICIOBATENA OKa3bIBAIOT BO3JICHCTBHE OIMACHBIE W BPEIHBIC MPOU3BOIACTBEHHBIC
daxTopsl, koTopsie, B coorBeTcTBUM ¢ ['OCT 12.0.003-2015 «MexrocynapcTBEeHHbBIH
cragmaapt. Cuctema craHmapToB Oe3zonmacHOCTH Tpyaa. OmnacHble W BpEIHbBIC

POM3BOACTBEHHBIE (hakTopbl. Kitaccudukanusy, npeacrabieHsl B Tadmuie 6.1 [33].

Tabauya 6. 1-Kraccuguxayus onacHulx u peoHuIx paxmopos
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Uctounuk DaKkTOphI HopMmaruBHbie
¢axropa, (mo 'OCT 12.0.003-2015) JTOKYMEHTBI
HAUMCHOBAHU | Bpenppie OrmacHble
€ BUJ1I0B padoT
Brinonuenue 1. HeynoOnas 1. OCTphIe kpomku, | 1. CanlluH 2.2.4.548-
3JIEKTPOra3ocB | pabouas mosa 3ayCEHLbl, MIEPOXOBATOCTH | 96 «l'MrueHnueckue
apPOYHBIX 2. MOBBIIICHHAS Ha MOBEPXHOCTH | TPEOOBAHUS K
pabot 3ara3oBaHHOCTb CBApUBAEMBIX JeTalIeh MHUKPOKJIUMATY
BO3/yXa paboyeii 30HbI | 2. 3JEKTPUUYECKUNA TOK, | MPOU3BOJCTBEHHBIX
3. BBICOKast IyTh KOTOPOrO B Cilydae | momeineHui» [34].
SPKOCTb 3aMbIKaHus MoxeT npoitu | 2. CanlluH
AIEKTPUICCKOMN JTYTH; gepes Tello YeioBeKa 2.2.2/2.4.1340-03
4. MOBbILICHHAA 3. HarpeTbie 1o | «'uruennyeckue
TeMIlepaTypa BO3JyXa | BBICOKOU TEeMIEpaTypsl | TpeOOBaHUS K
paboueii 30HHI ; MMOBEPXHOCTU CBAPUBAEMBIX | IEPCOHAIBHBIM
5. MTOHUKEHHAas JeTanei ; 3JIEKTPOHHO-
Temrieparypa paboueit | 4. B3peiB ra3oBbIX | BBIYHACIUTEIbHBIM
30HBIL; 0aJIOHOB . MalluHaM 1
6. JnurenbHOCTh 5. VYrnepona okeun, OpraHu3aLHx
COCPEIOTOYECHHOTO 6. Maprasnert B | pabote» [35].

HaOmonenus (B8 % OT
BPEMEHH CMEHBI)

7. OCBEIICHHOCTD;
8. Tym-
3JIEKTPOCBapKa

9. [ITym -
razocBapka

10. CxkopocThb
JBU)KEHUS BO3yXa

11. BrnaxHocTb
BO3/IyXa

CBApOYHBIX a3pO30JIIX MpHU
ero coaepxanuu: 10 20%;

7. HeocBoOoskaenHas ot
U30JI0UU 4aCTh CBapO‘IHOI‘O
Kabens  JODKHA  BXOIUTH
BHYTpb PYKOATKHA
BIIEKTPOIOIEPIKATEIS Ha
ryOuHy,  paBHYIO  JIByM
Hapy)KHBIM JHaMeTpam
Kkabens, Ho He MeHee 30 MM.

3.T'OCT 12.1.030-81
«CCBT.
DneKkTpoOe30nmacHOCT
b. 3aIIUTHOE
3a3eMIJICHUE.
3anysenue» [36].
5.TOCT 12.1.038-82
«CCBT.
DneKkTpoOe30macHOCT
b. [IpenensHo
JOMYCTHUMbIE YPOBHH
HaIpsHKEHNUN
MPUKOCHOBEHUS U
TOKOB» [37].
6.OCT P 12.1.019-
2009 «CCBT.
DnexkTpoOe30macHoCT
b. O6mMe
TpeOOBaHUS U
HOMEHKJIaTypa BUJIOB
3anuThi» [38].

BozaeiictBue omacHbIX (aKTOpOB Ha HCCIENOBATENS BO3HHKAET IPHU
HETMOCPEJCTBEHHOM HAXO0XXJICHMM Ha CBApPOYHOM Y4YacTKE BO BpPEMs BBITIOJTHEHUS
AJIEKTPOTa30CBAPOYHBIX PAbOT, YTO SBISETCA HEOOXOJUMBIM TPU TPOBEICHUU
OIICHKH PHUCKOB. Bpemnbie (pakTophl, XapaKTepHbIE ISl AJIEKTPOra30CBapIlIvKa, Ha

HCCICaA0BATECIIA BO3JICI>’ICTBOB3,TB HE 6y,21}7T H3-3a KPAaTKOBPECMCHHOCTH HAXOXICHHWA Ha

CBapO4YHOM IIOCTY.
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Paccmotpum ¢akTopsl, npuBeaeHHbIe B Ta0auie 6.1 moxpobHee.

6.2 AHanu3 BbISIBNIEHHbIX ONACHbIX (paKTOPOB, KOTOPbLIe MOryT
BO3HUKHYTb NPy NpoBeAeHUN uccregoBaHumn

6.2.1. Ocmpeble KpOMKU, 3ayCeHubl, wepoxoeamocmu Ha

rnosepxHocmu ceapusaemMbix 0emared.

[Ipu BBIMOTHEHUH JIEKTPOTra30CBAPOUHBIX PAOOT BO3MOXKHBI OCTPbIE KPOMKH,
3ayCEHIIbI, MIEPOXOBATOCTH HA TOBEPXHOCTH CBApUBAEMBIX JETajiei, 4TO HECET B
cebe pUCK MOJTyUYeHUs: TPaBMbI HCClIeIoOBaTENs (MTOPE3bl, YIIUObI, CCAANHBI U T.11.).

J{nst 3amuThl OT BO3ACHCTBHS JAHHOTO (DaKTOPhl MPUMEHSIOT CIETYIOLINE
CIIOCOOBI:

1. Cobntogenue TpeOOBaHUM 10 OXpaHE TpyAa U MEp JIMYHOU 0€301MacHOCTH.

2. HepocTymHOCTh I HMCCIENOBATENsl OMAcHBIX OOBEKTOB (yCTaHOBKA
3aIUTHBIX YCTPOWCTB, HAIIPUMEDP, OTpa)kJACHUIN; HAHECEHUE HAa HAPY>KHOW CTOPOHE
orpaXKAeHU mpeaynpexaatommx 3HakoB omacHoctu mo ['OCT P 12.4.026-2001
«CCBT. Ilpera curHajgbHble, 3HAKH O€30MACHOCTH M pa3METKa CHUTHAJIbHAI.
Hasnauenne wu mpaBuia mnpumeHeHus. OOmme TEXHUYECKHWE TpeOOBaHUS U
XapaKTepUCTHKU. MeTo bl ucnbiTanuin» [39]);

3. IlpumeHeHne CpeacTB MHIMBHAYATbHOM 3alUTHI (CHEIUaIbHas OACKIA,

o0yBb U JIp.).

6.2.2 B3pbie 2a308bix 6asiyioHo8

[Tpu BBITTOJTHEHUH DJICKTPOTa30CBAPOYHBIX pabOT BO3MOYKEH B3PBIB Ta30BOTO
Oannona. B ra3oBpix OamioHax HaXOAuThCs areTwieH. K mpuymHam B3pbiBa MOTYT
OTHOCHTCS: PE3KHEe TONYKH, YIAapbl WM MaJeHHe OalioHa, KOPPO3Ws ero Kopiyca,
n30BITOYHOE JaBJICHHE B OauioHe (M30BITOYHOE 3amoJiHeHHE OayuioHa WJIM Harpes
€r0), a TAK)KE HAIMYHE B3PHIBOOMIACHON CMECH COBMECTHO C HICTOYHUKOM 3a)KUTaHUS,
Mo’kap, BHEIIHUE MPUYUHBI (Hampumep, (HaKTOphl MPUPOTHOTO XapakTepa) W T..
[40].

B3peiB OayuioHa TPUBOAWT K TMOJYYEHHUIO TPaBMBI (0XKOTH, MEXaHUYECCKUE

MOBPEXJICHUS ), OTPaBICHUIO U rudenu moaei. OT B3pbIBa MPOUCXOAUT pa3pyllieHue
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OKOH M  pPacKpbITHE JBEpel, UYTO CHOCOOCTBYeT  OeCHpensTCTBEHHOMY
pacmlpoCTpaHEHUIO IUTaMEHH, a (GPOHT IUIAMEHH MPHUBOIUT K BOCIUIAMEHEHHIO
JIETKOrOpIOYMX IpeaMeToB. [Ipu B3phIBE ra30BbIX OAIJIOHOB Pa3pyIIAIOTCS HE TOJIBKO
CaMU €MKOCTH M PAJIOM PaCIONIOKEHHOE 000pYIOBAHKE, HO 3a4aCTYIO0 Pa3pyLICHHIO
II0JIBEPIaeTcs BCE 3/JaHUE.

K mepam, oOecrieunBaromyM OpeJOTBpAIICHUE pealu3ali Takoro poja
OITACHOCTEM, OTHOCSTCS:

— 3aIpelleHUe PUMEHEHHS OTKPBITOTO OTHSI, KYpEHHS;

— o0ecIieyeHune cpeiCTBaMH MOKAPOTYIICHHUS;

— TMPOBEIEHUE DSKCIpEecC-aHallh3a BO3AYIIHOW Cpelbl Ha COJAEpKaHUE
BPE/IHBIX BELIECTB; — NEPUOANYECKAsl IPOBEPKA BEHTUIIEH, 11IJIAHTOB;

— cobuiroieHue Mep O€30MacCHOCTH MPU OOpaIIeHUU ¢ OaJIOHAMH.

BaxHpIM MOMEHTOM, NPENATCTBYIOUIMM B3pbIBY T'a30BOro OajioHa, TakxkKe
SBJISIETCSL COOJIIOJIEHNE HOPM HarosiHeHus. Ecnu 6aminoHsl OyAyT MepenoaHeHbl, TO
NOJI BO3JICMCTBUEM HarpeBaTeNbHbIX MPUOOPOB (MPUOOPOB OTOILJIEHUSI) OHH MOTYT
B30pBATHCS.

B mpow3BOACTBEHHBIX TMOMEIICHUSAX, TAE€ BBIMOJHIIOTCS PabOTBI C
UCIOJIb30BaHUEM Ta30BbIX OaUIOHOB, JOJDKHA OBITh YCTaHOBJIEHA XOpollas
BEHTUJISILIMSL, TTO3BOJISAIONIAs TIPOBETPUBATh MOMEILIEHUE U B padouee, U B Hepabouee
BpeMs. be30macHOCTh UCMONb30BAaHUS EMKOCTEH C Ta30M TakXe 3aBUCUT OT

TepMETUYHOCTH BCEH ammaparyphl, [IJIaHroB, TpyOompoBo10B [41].

6.2.3 Bo3delicmeue 35ieKmpu4ecKko20 moka

M cTOYHMKOM OINACHOCTH JJISl MCCIIEIOBATENsl B CBAPOYHOM LIEXY SIBIISFOTCS:
HAXOXKJEHUE HAa TOKOMPOBOSIIEM OCHOBaHUM (HAa METAUIMYECKOM IOJY); KacaHue
3a3€MJIEHHBIX 3JIEMEHTOB; IPUKOCHOBEHHE K TOKOBEAYIIMM YaCTAM, HAXOISIIAMCS
MO/ HamNpsKeHWEM; TMOMaJlaHue T10J] IIaroBO€ HampsiKeHUE; OTCYTCTBHE WIIU
HenpaBwibHOE puMeHeHne CU3 u ap. [42].

JIeficTBUE 3JEKTPUYECKOTO TOKA MOKET IPUBECTH K TPAaBME, OXKOTY WIIHU

CMCPTCIBHOMY HCXONY. HpI/I MNOPpAXKCHHUHN JJICKTPHYCCKMM TOKOM H€O6XO,III/IMO
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HEMEJJICHHO BBIKITIOYUTH TOK MEPBUYHOM IEMH UM OCBOOOIUTH OT €0 BO3/ICHCTBHUS
MOCTpaJaBIlIero, o0ECneYnTh K HEMY JOCTYIl CBEKErO BO3/yXa, BbI3BaTh Bpaya, a
Opyu HEOOXOJUMOCTH [0 TMpHUXO0Jia Bpaya cJieJaTh HCKYCCTBEHHOE JIbIXaHHE,
COOOIIUTH PYKOBOAMUTEIIO O CITYIHBIIIEMCH.

OcnoseiBasice Ha ['OCT P 12.1.019-2009 «CCBT. DnexTpo06e30macHOCTb.
OO6mue TpeOoBaHMS W HOMEHKJIATypa BHUIOB 3alllUThD», CTENEHb OMNAcHOTO U
BPEIHOTO BO3JEHUCTBHUS HA YEIOBEKA AJIEKTPUUYECKOTO TOKA 3aBUCUT OT:

— POJla U BEJIMYHMHBI HATIPSHKEHUS U TOKA;

— YaCTOTHI AJIEKTPUYECKOTO TOKA;

— IIYTH TOKa Yepe3 TEJO YEIIOBEKA;

— MPOJOJKUTEIIBHOCTH BO3JICUCTBHS DJIEKTPUYECKOTO TOKAa HA OPraHU3M
YEIIOBEKA,

— YCJIOBUM BHEIIHEN CPEJIBI .

Jnsg npenynpexnacHuss BO3MOXHOIO MOPAXKEHUSI JJIEKTPUUYECKUM TOKOM
ucclieaoBaresiss He00X0IUMO COOII0/IaTh OCHOBHBIE MpaBuUIIa;

— BCE JIEKTPUYECKHE MTPOBOJIA, UAYIIUE OT PACHPEAECIUTEIbHBIX IIIMTOB U HA
paboure MecTa JOKHBI OBITh HAJEKHO HW30JUPOBAHBl U 3aIlUIIECHBl OT
MEXaHUYECKUX MMOBPEKICHUM;

— IPUMEHEHHE 3aITUTHBIX OTPaXKICHUN (BPEMEHHBIX WU CTAIlMOHAPHBIX);

— 0€30IacHOE PACIIOI0KEHUE TOKOBEIYIIIUX YacTel;

— UCTOJIb30BaHUE 3HAKOB 0€30I1aCHOCTH;

— mnpuMmenenue CU3 (cmenuanbHas oOJeXkaa, CHelHalbHas OOYBb,
JMRJICKTPUUYECKUE TIepYaTKU U IPYTUE CPEICTBA MHIUBUAYATbHON 3aIUThI);

— co0JTI0IaTh MEPBI IMYHOM Oe3omacHocTH [43] .

6.2.4. Tsxxecmb

[Ipu BBIMIOJIHEHUH SJIEKTPOra30CBApOYHBIX PabOT HA CBapIIMKa JIEHCTBYIOT
OMAaCHbIE U BpPEIHbIE MPOU3BOACTBEHHBbIE (AKTOPHI TsDKECTH TpyAa. B kaxaom

TPYAOBOM IIPOHECCC OTPAXKACTCA MNPCUMYIINCCTBCHHAA HAIPy3Ka Ha OIIOPHO-
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JBUTATENbHBIA anmapaT M (QYHKIMOHAIbHBIE CHCTEMbI OpraHu3Ma (CepaedHO-

COCYIUCTYIO, IBIXaTENbHYIO U JIp.), 00E€CIEeUNBAIOIINE €r0 ACSITEIbHOCTb.

YpoBHU (PAKTOPOB TSHKECTH TPyJa BBIPAKEHBI

IProMETPUICCKUX

BCIIMIMHAX, XaPAKTCPHU3YIOIIHUX pr,[[OBOﬁ mpouecC HE3aBUCUMO OT MHANBHUAYAJIbHBIX

0COOCHHOCTEM YCJIOBCKA, YUACTBYIOIICTO B IIPOLCCCC.

OCHOBHBIMHM TIOKA3aTEIISIMU TSKECTU TPYZOBOI'O IIpoHcCCa ABJIAOTCA:

e (m3myeckas TUHAMUYECKAs Harpy3Ka;

¢ MaccCa NOJHUMACMOI'0O U IICPEMCIIACMOI'0 I'py34a,

e 00IIIee YMCIIO CTEPEOTUITHBIX PA0OUUX JIBIXKCHHUI;

® BEJIMYMHA CTaTUYCCKOM Harpy3KH;

e paboyas 1o3a;

® CTEIEHb HAKJIOHA KOPIYCa;

e TepeMeneHus B pocTpaHcTBe[44].

6.2.5 OcseweHHoOCMb

[Ipy BO3HEHCTBHM CBETOBOW CpPEIbI

OCBEIICHHOCTH paboyeil MOBEPXHOCTH.

OCYHICCTBIIACTCA IIO0 IIOKa3aTClIIo

Tabnuya 6.2.5.1 @akmuueckue u HOpMamMuHble 3HAYEHUS USMEPAEMBIX NAPAMEMPOSB:

HaumeHoBaHne n3MeEpsEMbIX TapaMeETPOB PakTuveckoe 3HaueHue Kiace Bpewms
paboueii MOBEpXHOCTH 3Ha4YCHUE 10 HOpMaM YCIOBUM | peObIBaHU
Tpyaa s
PMY (cBapouHblii ocT) paszpsn - VII
KEO, % 0 0.6 3.2 10
OcBemeHHOCTSH (00111as1), JIK 130 200 3.1 10
Koaddunment nmynbcammn, % 59 20 3.1 10
PMY paszpsn - VII
KEO, % 0 0.6 3.2 40
OcBemeHHOCTSH (00111as1), JIK 80 200 3.1 40
Koadduuuent nynscauuu, % 58 20 3.1 40
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6.2.6 Lym

[Tpu Bo3aEHCTBUM B Te€UEeHUE pabOYero JHS (CMEHbI) Ha paOOTHHUKA LIYMOB C
pPa3HbBIMU BPEMEHHBIMHU (ITOCTOSIHHBIA IIIyM, HEIIOCTOSIHHBIA IIYM - KOJIEOJIIOLIUICH,
OPEPBIBUCTBIN,  HUMITYyJbCHBIM) W CIHEKTPajlbHbIMU  (TOHQJIBHBIA  ILIyM)
XapaKkTEpUCTUKAMHM B PAa3JIMYHBIX COYETAHUAX M3MEPSIOT WIM PACCUUTHIBAIOT
DKBUBAJICHTHBIM ypOBEHb 3ByKa. [l TMOJIydYeHUS CONMOCTABUMBIX JAHHBIX
WU3MEPEHHBIE WJIM PACCUMTaHHBIE JKBHBAJICHTHBIC YPOBHM 3ByKa HMIIYJIbCHOTO U
TOHAJIBHOTO IIYMOB yBEIMYMBAIOTCA Ha 5 IBA, mocie 4ero nojsy4eHHbI pe3ysbTaT

MOJXHO CpaBHUBATH C Hﬂy IJIA ITyMa 0e3 BHECCHMS B HETO HOHI/I}KaIOIHef/'I IIOIIPpAaBKHU

[45].

Tabnuya 6.2.6.1 Hzmepennvle genuuunvl nokazameneu wyma Ha pabouem mecme:

Haumenosatue pabouei 30HbI VYposens 3Byka, | Bpems Bo3apeiicTus,
EA o Xapakrep nryma
(TOUKHM U3MEpEHUs) A 0
PMY (cBapounblii 11OCT) 84 5 HETOCTOSIHHBII
(ameKTpocBapka) IIMPOKOIIOJIOCHBIN
PMY (cBapousblii TOCT) 95 5 HETOCTOSIHHBIN
(razocBapka) IIUPOKOTIOJIOCHBIN
HETOCTOSIHHBIN
PMY (anextpocBapka) 83 20 .
HIMPOKOTOIOCHBIN
HETOCTOSIHHBIN
PMY (ra3zocBapka) 93 10 .
HIMPOKOTIOJIOCHBIN
HETOCTOSIHHBIN
PMY 66 10 .
HIMPOKOTIOJIOCHBIN
Teppurtopus (paspes) 78 95 HETIOCTOSTHHBIN
(a7eKkTpocBapka) IIMPOKOTIOJIOCHBIN
HETOCTOSIHHBII
Teppuropus (pa3pes) (razocBapka) 84 15 .
HIMPOKOTIOJIOCHBIN
HENOCTOSIHHBIN
Teppuropus (paspes) 69 10 .
HIMPOKOTIOJIOCHBIN

Tabauya 6.2.6.2 @axmuueckue u HOpMAMUBHbIE 3HAYEHUS USMEPIEMBIX NAPAMEMPOB:
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o dakTudeckoe HopmatusHoe Krnacc ycnosuit
aKTO
P 3Ha4YeHUe 3Ha4YeHUe Tpyna

OKBUBAJICHTHBI YPOBEHD 3BYKA,

1BA 87 80 3.2

6.2.7 Mukpoknumam

[Ipu BO37EHCTBUM TMapaMETPOB MHUKPOKIMMATAa OCYIIECTBIAETCS C Y4ETOM
UCIIONB3yeMOro Ha pabodyeM MecTe dJIEKTPOra3oCcBapOvYHOr0  00O0pyI0BaHMUS,
SBJISIIOIIETOCS. MCKYCCTBEHHBIM MCTOYHMKOM Terjia W (MJIM) XO0JIoJa, U Ha OCHOBE
U3MEPEHUN TEMIIEpATyphl BO31yXa, BIAXXHOCTU BO3yXa, CKOPOCTU JBHUKCHHS
BO3/yXa U (WJIM) TEIUIOBOT'O U3IYyYEHHUs] B IPOU3BOJCTBEHHBIX MOMEIIEHUSIX Ha BCEX
MecTax MpeObiBaHUS pa0OTHHKA B TeueHUE paldodero 1HsA (CMEHBI) C Y4YETOM
XapaKTEepUCTUKU  MUKpPOKIMMAara  (HarpeBarolui,  OXJaXJAIONMi)  MmyTeM
cornocTaBjeHUs (PaKTUYECKUX 3HAUCHUHN MapaMeTpOB MUKPOKIMMATA CO 3HAYCHUSIMHU

napaMeTpoB MUKpoKinMmaTa [46].

Tabauya 6.2.7.1 Hzmepenue napamempos MuKpoKIiumMama Ha pabouem mecme

HaumenoBanue dakropa | H, dakTUUeCKUil Cpenne- | HopmatuBHog Kiacc | Bpems
(paboueii 30HbI) M3MepEHHbIIA CMCHHOE 3Ha4YE€HME |yCJIOBHUit | IPEObI-
M 3Ha4YCHUE Tpyaa | BaHUs

ypoBeHb (hakTopa (%)

8-11 | 11-14 14-17

1 2 3 4 5 6 7 8
PMY Kareropuss — | 2.0 50
116

Temneparypa Bo3ayxa, | 1.5 | 17.7 | 189 | 195

rp.C 0.1 18.6 i
175 | 187 | 194 16-27 20

CKOpPOCTh JIBHMIKECHUS 15 |<01| <01 | <01

BO3JyXa, M/C 0.1 <0.1 3 1.0
<01]| <01 | <01 0.2-0.5

BnaxnocTs Bo3ayxa, % | 1.5 30 29 28 29 15-75 20
Teppuropus (paspes) Kareropwus - 2.0 50
116
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[Iponomxenne Tadbauist 6.2.7.1

Haumenosanue akropa | H, DaKTUYECKU Cpenne- | HopmatuBHog Knacc | Bpems
(paboueii 30HbI) M3MepEeHHbIIt CMCHHOE 3Ha4YE€HME |yCJIoBuUii | IPEObI-
M 3HaYECHHUE TpyJia BaHUS
ypoBeHb (hakTopa (%)
8-11 11-14 14-17
1 2 3 4 6 7 8
Temneparypa Bozayxa, | 1.5 | 156 | 16.9 | 18.6 17.0 <25 2.0
rp.C
CpennecMeHHbIE 2.0 2.0
3HAYEHUS 10
PaHXUPOBAHUIO:

6.2.8 Xumuyeckut chakmop

[Ipy BO3ACHCTBMM XHUMHUYECKOTO (PaKTOpa OCYHIECTBISETCS Kak 10

MAaKCHMAJIbHBIM, TdK U II0 CPCAHCCMCHHBIM KOHICHTPAIUAM BPCAHBIX XHMMHUYCCKUX

BelecTB, sl koTophix yctaHoBieHbl [1/IK u ITJIK. Tlpu sTtom kiacc (moakiacc)

YCJ'IOBI/Iﬁ Tpyda YCTaHaBJIMBACTCA IIO 0ojice BBICOKOH CTEIICHU BpCOHOCTH,

NOJIy4eHHOW M3 CpaBHEHUA (PAKTUYECKOW KOHIIEHTPAUU BPEIHBIX XUMHYECKHX

BeliecTB ¢ coorBercTByrome [TIK [47].

Tabnuya 6.2.8.1 @axmuueckue u HOpmamugHvlie 3HAYEHUS UIMEPIEMBLX NAPAMEMPO8

Homyctun
MO€
HaumenoBanue daxTu4eckoe 3HAYEHH Knacc Bpewms Kiacc
e YCJIOBUU
BEIIeCTBa (pa6oqe171 30HI>I) 3HAUYCHUC OIIaCHOCTH BOS,Z[efICTBHH Tpyaa
KOHICHT ' %
KOHIICHTPAIVH, — BEIIECTBA
PMY (cBapouHslii mocT),
AIIEKTPOCBApKa C BEHTUIISIIINEH
(30HA JBIXAHUS)
Azoma ouokcud, me/m° <l:<1:<1l 2 3,0 5 2
Venepooa okcud, me/m° <5,8;11,7;11,7 20 4,0 5 2
owKenezo mpuokcud, me/m° 5,5;5,4;4,8 - 4,0 5
Mapeaney 6 ceapounvix
D o b 058025035 | 06 2 5 2
a’po301AX NpuU €20 ’
cooepxcanuu: 0o 20%, M/’
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Oson, me/m <0,1;<0,1;<0,1 0,1 1,0 5 2

PMY, anektpocBapka

C BEHTWISIIUEH, (30HA

JIBIXQHUS )
Azoma ouokcuo, me/m3 <111 2 3,0 20 2
Yenepooa oxcuo, me/m3 23,4:11,7:11,7 20 4,0 20 3.1
ouKenezo mpuoxcuo, me/m3 7,0:6,4:5,8 - 4,0 20

Mapeaney 6 ceapounvix
aA’p03071X NpU €20 0,64:0,50:;0,40 0,6 2 20 3.1

cooepoicarnuu: 0o 20%, me/m3

6.2.9 TpasmoornacHocmb

TpaBmoonacHocTb —  CBOMCTBO pabO4yMX MECT COOTBETCTBOBATh
TpeOOBaHUAM 0€30MaCHOCTU TPY/la, UCKIIIOYAIOIIMM TPaBMUPOBAHHUE Pa0OTAIOIINX B
YCIIOBUSIX, YCTAHOBJICHHBIX HOPMAaTHBHO-TIPABOBBIMH aKTAMHU.

TpaBmoOe3omacHOCT  pabounx MecT O00eCeuuBaeTCsi UCKIOYEHHEM
MOBPEXJACHUN YacTell Tea 4eoBeKa, KOTOPhIe MOTYT OBbITh MOJIyUYEHbI B pe3yibTaTe
BO3JICUCTBUS:

1. [BWXyHMXCS TPEAMETOB, MEXaHWU3MOB WJIM MAalluH, a TaKxke
HEMOJBIKHBIMA WX DJJEMEHTaMH Ha paboueM wMecTe (MpH MEXaHUYECKOM
BO3/eiicTBUM). TaknuMu TIpeIMeTaMu SBJISIOTCS: 3yOuaThie, [eMHbIe, KITHHOPEMEHHBIS
nepesayy, KpUBOLIUIIHBIE MEXaHU3MbI, TIOJIBUYKHBIE CTOJIbI, BpAIIAIOIIUECs JIETalH,
OpraHbl YIIPaBJICHUA U T.IL.;

2  DJIEKTPUYECKOTO TOKa (MCTOYHUKOM TIOPAXKEHUS MOTYT  OBITh
HE3alUIIEHHBIE W  HEM30JUPOBAHHBIE  DJEKTPOINPOBOJA,  MOBPEXKICHHBIC
AIIEKTPOJIBUTATENN, OTKPHITBIE KOMMYTATOPHBI, HE3a3eMIIEHHOE 000pyA0BaHUE U JIP.);

3 arpeccUBHBIX U SIIOBUTHIX XMMHUYECKUX BEIIECTB, HAPUMEP, XUMHUECKHE
OKOTH CHJIbHBIMH KHCIIOTaMH, C€IKHUMH IIeI0YaMUd U SIOBUTBIMA XUMHUYECKUMHU
BEI[ECTBaMHU (XJIOp, aMMHAK U T.J.) TP TOMAIaHUN WX Ha KOXKY WIHM B JICTKHE TPU

BABbIXaHHWU,
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4 HarpeTbIX 3JIEMEHTOB O00OpYyIOBaHUS, NepepabaTbIBAEMOTO ChIPbs, APYTUX

TeIUIOHOCUTENEeH (TIpU TEPMUYECKOM Bo3AeHcTBUM). [IprmepamMu Takux 3J€MEHTOB

SABJIIIOTCA

ropsiuue  TpyOOIpPOBOJIbI,

KPBIIIKHU

000pyIOBaHUS, IETATN XOJOIUIBHBIX YCTAHOBOK H T.1I.;

KOTJIOB,

TaHKOB,

KopIyca

5 MMOBPCKACHUA, ITOJTYYCHHBIC IIPpU IMAJICHUAX. HaI[eHI/IH moApa3aACIAOTCA Ha

ABa BHJA: IMaACHHUA Ha YCJIIOBCKA PA3JIMYHBIX IMPECAMCTOB MW IMAJACHHUA YCIOBCKA B

pE3YyJIbTAaTC IIOCKAJIb3bIBAHHWA, 3allMHAHWA, ITaACHUSA C BBICOTBI HWJIM BHE3AITHOTO

yXyALIeHus 310poBbs [48].

Tabnuya 6.2.9.1 Pe3yrvmamel oyenKu mpagmMoonacHoCmu paboue2o mecma.:

Onenka
dakTHUeCcKoe COOTBETCTBUSA
HopmatuBHBI COCTOSTHHE OOBEKTOB | TPABMOOIIACHOCTH
. . | TpeboBaHUsI HOPMATHUBHBIX MTPABOBBIX Heo6xonumele
i IpaBOBOA OIIEHKH paboyero mecta
aKTOB MEPOIPUATHS
aKT TPaBMOOIIACHOCTU Ha| HOPMATHUBHBIM
paboyem mecTe IIPAaBOBBIM aKTaM
0 OXpaHe Tpyaa
1 2 3 4 5
Paznien 2. TpeboBaHus K HHCTPYMEHTAM M MPUCTIOCOOICHUSIM
Bentuns pe3aka 1omkeH o0ecrieunBaTh TpeboBanue CooTBeTCTBYyET -
T'OCT 5191-79 |mepekpbiBaHHE Ia30BbIX KAaHAJIOB HE 00JIce, |BBITOJHCHO TpeboBaHUsIM
9yeM 3a 6 Cek.
FOCT 14651- PykosaTku anekTpopoaepkarenei JoOKHEI | TpeboBanue He He cootBercTByeT |3aMeHUTH
78 OBITh BBITIOJIHEHBI U3 TOKOHETIPOBO/ISIIIIETO |BBIIIOJIHEHO TpeOOBaHUAM AMEKTPOAO
MaTepHana. JiepKaTeIn
HeocBoOosxaeHHas OT U30JIALIUHU YacTh TpeboBanue He He cootBercTByeT |3amMeHUTH
FOCT 14651 - |cBapouHoro Kabest JOJDKHA BXOJUTh BBINOJTHEHO TpeOOoBaHUIM IIEKTPOIIO
78 BHYTPb PYKOSITKH 3JIEKTPOI0Jep KaTeNsI Ha Jiep KaTeIH
rIyOMHY, paBHYIO JBYM Hapy>KHBIM
JTraMeTrpaM kabens, Ho He MeHee 30 MM.
Paznen 3. OOyueHne M HHCTPYKTaX
O npoBeJieHNH BBOJTHOTO MHCTpYKTaxa U |YKypHai peructpannu [COOTBETCTBYET -
MPOBEPKE 3HAHUH JIeNIaeTCs 3aUCh B BBOJIHOTO rpeGoBaHUAM
I'oCT KypHaJIe PEruCTPaLUU BBOJHOTO HHCTPYKTaxa
12.0.004-90 |uHCTpyKTaXa (JIMYHON KapTOUKe) C BeneTcs

00s13aTeTbHON TOANHCHI0 HHCTPYKTH-
PYEMOr0o M HHCTPYKTHPYIOIIETO.
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[Iponomxenne Tadbauist 6.2.9.1

TpeboBaHust HOPMATHBHBIX IPABOBBIX dakrryeckoe Duenka coorBercTBr{HeoOxonumele
aKTOB COCTOSIHUE OOBEKTOB ~ [PaBMOOIIACHOCTH  |MEPOIPHUSTHUS
HopmarusHb1it OLICHKH pabouero Mecra
IIPaBOBOM aKT TPaBMOOIIACHOCTH HA  HOPMAaTHUBHBIM
pabouem mecte TPaBOBBIM aKTaM
10 OXpaHe TpyJa
1 2 3 1 5
WHCTpyKIMS IO OXpaHe TpyAa s Pa3paborana CooTBercTBYyeT -
pabotHuKa pazpabaTeiBaeTcs ucxons m3  [mHCTpyKuus mo OT Ne  ppeboBanmsM
€ro IOJDKHOCTH, MPO(ECCHH WK BUIA UITB-055-2010 o
BBITIOJTHSAEMOH pabOTHI. 0e30macHBIM METOZaM

paboT mpu pydHOU
ra3oBOM CBapKe, pe3ke,
TaiKke ¥ HarjIaBKe OT
29.03.2010r.; Ne UITb-

Meroanueckue 056-2010 npu

PEKOMEHAAINN MIPOBEJCHUH OTHEBBIX U
CBapOYHBIX paboT OT
29.03.2010r.; Ne UI1b-
150-2010 mo
0e30MacHbIM METOIaM
paboT ¢ pydHBIM
CJIECapHBIM
UHCTPYMEHTOM OT
29.03.2010r.

WHcrpykuus o oxpaHe Tpyaa st Pazpaborana CootBercTBYeT -
paboTHUKOB pa3pabarbiBaeTcsi Ha ocHOBe |[MHCTpYKUus o OT Ne  ppeGoBaHusIM
MEKOTpaClIeBOU U oTpaciieBoii TumoBoir  |MI15-055-2010 no
MHCTPYKIMH 110 OXpaHe TpyAa (a mpu ee  |0e30MacHbIM METOJaM
OTCYTCTBUH — IIPABHJI 110 OXpaHe TpyAa) |paboT mpu pydHOi
TpeboBaHMi1 0€30IaCHOCTH, N3JI0KEHHBIX B [Ta30BOI CBapke, pe3Ke,
9KCIUTYaTAlMOHHOW M PEMOHTHOM TaiiKe 1 HaljIaBKe OT
JIOKyMEHTallMU OpraHu3alui- 29.03.2010r.; Ne UITb-

MeTtoandeckue [M3roToBUTENEH 000pynoBanus, a Takxke B |056-2010 mpu
PEKOMEHAAINH |TEXHOIOTHYECKOI JOKyMEHTAIN MIPOBEJICHUH OTHEBBIX U

OpraHu3anuu ¢ yd€ToM KOHKPETHBIX
YCJIOBUH IPOU3BOACTBA.

CBapOYHBIX paboT OT
29.03.2010r.; Ne UITb-
150-2010 no
6e30MacHbIM METOaM
paboT ¢ pyuyHBIM
CJIECApHBIM
WHCTPYMEHTOM OT
29.03.2010r.

6.3 Jkonoruyeckas 6esonacHoCTb

Kak yxe OBLIO CKa3aHO BBINIE CaMO IPUMEHEHUE METOJAUKUA OIEHKHU

HpO(I)CCCI/IOHaJ'IBHBIX PHUCKOB HC OKa3bIBACT H€6HaFOHpI/I$ITHOFO BOSI[GI‘/JICTBI/IH Ha

OKpY’KalIlyto cpeny. BaxHo 31ech OTMETUTH TO, YTO MEPUOIUYECKOE MPOBENCHUE

npoucaypbl OLCHKH PHUCKOB IIO3BOJIACT IMOBBICUTH YPOBCHDb 0e30IacHOCTH KakK Ha

CaMOM IIPCAIIPUATHHN, TaK U OJIA 0pr>1<aI0meI71 CpCAbl B LICJIIOM. PGB}U’IBT&TOM OLICHKHA

PUCKOB ABJISICTCA OIMPCACIICHUEC €TO YPOBHA U BBISIBJICHUC €I'0 3HAYMMOCTH, €CJIIN PHUCK

OoKa3aJiCsi BBICOK JIMOO HCTIPUCMIICM, TO BHCAPAKOTCA HOBBIC WM OOIOJJHAKOTCS
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CyLIeCTBYIOIIME MepbI Oe30macHoCTU. Takum 00pa3oM, 3TO CIOCOOCTBYET CHUKEHUIO
BO3JICHCTBUS HA OKPYXKAIOIMIYIO cpeny. PaccmaTpuBast 6ojiee KOHKPETHO, MEpeiieM K
BO3JIEUCTBUIO 3JIEKTPOra30CBapOYHBIX pabOT Ha OKpYyXkarollyto cpeny. [IpoBenenue
TaKuX pabOT HEBO3MOXKHO 0€3 3arpsi3HCHUS] BO3AYITHOW CPEbl CBAPOYHBIM JTHIMOM.
B ero coctaB B OCHOBHOM BXOJSAT a’pO30JIM METAJIOB M UX OKHUCJIOB (Kenesa,
Maprasiia, Xxpoma, Bojib(pama, aTlOMUHHUS, THUTaHA, IUHKY, MEIU, HUKEIS U Jp.),
ra3000pa3HbIX (TOPUCTHIX COEAMHEHUH W MHOTHX JPYTHX 3JeMeHTOB. Kpome
a’po30Ji1 B COCTAB JIbIMa MOTYT BXOJUTh: OKHCH YIJIEpOJa, a30Ta U 030Ha. CHU3UTH
3arpsA3HEHUE MOXKHO TIYTeM BHEIPEHUS OUYUCTHBIX YCTAHOBOK (HaAmpumep,
¢bunbTpoB). [IpoBeneHue MOOBIX CBAPOUHBIX PA0OOT MOKET OBITh OMACHBIM B CBS3U C
TE€M, YTO MOTYT BO3HHUKATh BHE3AIHbIE BO3TOPaHUS WU B3PBIBBI. JKOJIOTMYECKAst
OMacCHOCTh MOXapa CBs3aHa C HU3MEHEHHEM XHUMHUYECKOTO COCTaBa, TEMIIEPATYPHI
BO3/1yXa, BOJIbI U TOYBBI, U KOCBEHHO, JIPYTUX MapamMeTPOB OKPYKAIOWIECH Cpeidsbl, a
TaK)K€ HCIOJIb30BAaHUEM OTHETYIIANUX BelecTB. B aTtmocdepy BbwIOpachiBaroTCs
SJIOBUTHIC U OIMACHBIC BEIIECTBA, KOTOPhIC, OyAyur B OOJBIINX KOJIMYECTBAX, MOTYT
CIIOCOOCTBOBATH BBITIAJICHUIO KUCIOTHBIX MOXIel. OrHeTyIanme BemecTBa Tak ke

HETaTHBHO BIIMSIOT HAa OKpYXKaroiiyto cpeay [49].

6.4 besonacHoCTbL B l-I[I)e3BbI‘-Ia|:/'IHbIX cutTyauumnsax

B OOO «TyBuHCKasi ropHOpyAHAas KOMIIAHHS» BBIICISIOTCS TPU TPYIIIbI
B3aMMOCBSI3aHHBIX IPUUYKH, CIOCOOCTBYIOIIMX BO3HUKHOBEHHIO U PA3BUTHIO ABAPHIA:

— OTKa3bl 000pynoBaHus (KOoppo3us, (U3UYECKHI H3HOC, MEXaHUUYECKHE
MOBPEXKICHUS, OIMMMOKHA TIPH MTPOCKTUPOBAHUH U U3TOTOBJICHUH, AE(HEKTHl B CBAPHBIX
COCIMHEHUSX, YCTaJOCTHbIe JAe(PEeKThl  MeTaljla, HE  BbISBICHHbIE TpHU
OCBHUJICTEIIbCTBOBAHNM, HApYLICHWE PEXKHUMOB JKCIUIyaTalud — I[EPENOJIHEHHE
€MKOCTEH, IPEBBILLICHUS JaBJICHUS U T.1.);

— omuOKM mepcoHana (IPOBEIECHHE PEMOHTHBIX, NPOYUIAKTHUECKUX,
CBapOYHbIX  paboOT, MNpeAHAMEpeHHble  JCHCTBHUS,  HEOCTOPOXKHOCTh U

HEBHUMATEJILHOCTh U JIp.);
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— BHEIIHWE BO3JCWCTBUS MNPUPOJHOTO M TEXHOINEHHOIO XapakTepa
(IITOPMOBBIE BETPHI M yparaHbl, CHEXXHbIE 3aHOCHI, JUBHEBBIE JI0KIH, TPO30BBIC
pa3psibl, MEXaHUYECKUE MMOBPEXKICHHUS, TUBEPCUU U JIP.).

K mnaubomnee duacThiM M THUNOUYHBIM aBapusM Ha MPEANPUSATUSAX, TIE
OCYUIECTBJISIIOTCS CBapOYHbIE PabOThI, OTHOCSTCS TOXKapbl W B3PBIBBI T'a30BBIX
OaJIJIOHOB.

[Tosxapo0Ge30nmacHOCT, — COCTOSIHUE OOBEKTa, MPU KOTOPOM HCKIIIOYEHA
BO3MOYKHOCTh BO3HMKHOBEHHUSI TOXKapa, a €CIM MPOM30iileT, To olecreynBaercs
CBOEBpPEMEHHAs dBAKyalUs JIFOJEH U MaTEPUATIbHBIX [IECHHOCTEM.

JIns TymieHus moxapoB UCIOJIb3YIOT:

— BOJLy, KOTOpasi MOKET MOJaBaThCs CIUIOIIHOM WM paclbUIEHHOU CTpyeH;

— TEHY, KOTOpas COCTOMT M3 IY3bIPbKOB BO3AyXa WM U3 IIy3bIPHKOB
nuokcuaa yriepoja (CO2);

— WHEPTHBIE Ta30Bble paz0aBuTENU (aproH, BOASHON nap, N2 U pa3indyHble
JILIMOBBIE Ta3bl);

— TOMOT€HHbIE HHTHOUTOPHI (XJIAJJOHbI);

— TeTepOTreHHbIE UHTHOUTOPBI (OTHETYIIAIME TOPOIIKH ).

Jnisa oOecriedeHust TMOXKapHOM O€30IMaCHOCTHM Ha MPEANPUSTHU HMEIOTCS
CpeICTBa TMOXKapOTyLIeHUs (IOXKapHbIE UIIUTHI, OTHETYLIUTENIH, MOKapHbIE
TUAPAHTBI), HUMEETCS CHUCTeMa oOmoBelleHusa. [Ipy BO3HUKHOBEHHMHM MOXapa
HEOO0XOUMO:

— HE MEUICHHO cooOmMThL 00 3ToM Mo Tenedony 01 B mokapHyro OXpaHy
(mpu 3TOM HEoOXOIMMO Ha3BaTh aApec OOBEKTAa, MECTO BO3HUKHOBEHUS MOXKapa, a
TaK)ke COOOIUTH CBOIO (DAMIITHIO);

— IPUHSATH MO BO3MOXXHOCTH MEPHI MO 3BaKyalluM JIIOJIEH, TYIIECHUIO MMOoXapa
U COXPaHHOCTH MaTepHalIbHBIX 1eHHocTe# [50].

3anpemaercs KypuTb B HEMOJOXEHHOM MECTE, MOJIb30BAaThCA OTKPBITHIM
orHeM. Ilpu oOHapyXeHMH HEUCIPaBHOM 3IEKTPONPOBOJAKH, COOOLIUTH MPU 3TOM

PYKOBOJIUTEIIIO.
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B3peiB — 3TO MrHOBEeHHOE W3MEHEHWE (U3UYECKOTO WIH XUMHUYECKOTO
COCTaBa BEIIECTBA, COMTPOBOKIAEMOE OBICTPBIM BBIJEIICHHEM 3HEPIHH.

HauOonpiryto ~ omacHOCTb  MpEACTaBisieT  coOOW  JeTOoHAMs — —
pacnpoCTpaHEHUE TOpPEHHs yaapHouM BoiaHOW. [Ipu B3pbIBE Ta30BBIX cMecen
MIPOUCXOJIUT MTHOBEHHOE XUMHYECKOE MTPEBPALLICHUE C PE3KUM BBIICIICHUEM YHEPTUH
U 00pa3oBaHMEM HarpeThiX CXKAThIX ra3oB, KOTOPhIE B CBOIO OuYepeab 00pa3yroT
YAApHYIO BOJIHY.

Hoctatrouno »¢d@exkTuBHBIMU MepaMHu, O00ecleunBaOIIMMHU 0€30MacHOCTh
npoliecca, SBISI0TCS: COOJII0ICHHE MPaBWil SKCIUTyaTallid U XpaHEHHs] OalJIOHOB C
razamu; OOECIeUeHUE HaJACKHOM TepMeTH3allMi U HUCKIIYEHHWE HCTOYHUKA
3QKUTAHUS; MCKIIOYEHHWE CO3/aHusl HW30BITOYHOTO  JlaBlieHUs  (M30BITOYHOE
3aroJHeHue OAJJIOHA U HAarPEB €ro) H Jp. .

Cornacuo CIT 12.13130.2009 «OmnpeneieHre KaTeropuid IMOMEILICHHM,
31aHUN W HAPYKHBIX YCTAHOBOK II0 B3PBIBONOKAPHOW M MOXApPHOW OMACHOCTH
MTOMEIIEHUS IO B3PBIBOMOKAPHON U MOXKAPHOW OMACHOCTH PA3ACISAIOTCS HA S TPYII.
Hcxons u3 TaOiMIBl KAaTErOPUU TMOMEIICHUN IO B3PHIBOMOKAPHONW U TMOXKAPHOU
OMACHOCTH, paboyee MOMEIICHHE 3JIEKTPOra3oCcBapllivKa MOMJICKUT Kateropuu I,
T.K. B TIPOLIECCE CBAapKU BBIAECISAETCA TEIUIO, HCKPbl, HAJIMYHE OTJIETAIOLINX

pacKalieHHbIX W paCIUIaBJICHHBIX YacTel meTama [51].

6.5 NpaBoBble U OpraHU3aLUMOHHbIEe BONPOChLI obecnevyeHus
6e3onacHocTHn

HopmatuBHo-ipaBoBasi 6a3za oOecrieyeHusi O€30MaCHOCTH B TexHOchepe
perjJamMeHTUpyeT 00sI3aHHOCTH U IpaBa T'OCYJapCTBEHHBIX OPraHOB, OOIIECTBEHHBIX
OpraHM3alyii, MOJDKHOCTHBIX JIUI[ W BCEX TPAXKIAH, 3aKPEIUIIET W PETyIupyeT
CTPYKTYpPYy ¥ Ha3Hau€HHWE CIEeNHaIbHBIX OPTraHOB yMPaBICHUs B 00JaCTH 3alIUTHI OT
Ype3BbIYAITHBIX CUTYallMi TEXHOT'€HHOTO XapakTepa, OIpelessieT OTBETCTBEHHOCTb
BCEX YPOBHEW BiacTu W TpaxknaaH. OHa HampaBlieHAa Ha TO, YTOOBI KaKIbIH

rpaxjaairMH CTpaHbl 3HAJI OCHOBHBIC ITOJIOKCHHA 3aKOHOAATCIILCTBA U OBLI 3alIuIIcCH
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UM, YTOOBI €ro TMOBCEJHEBHOE IIOBEIEHUE CTPOrO0 COOTBETCTBOBAIO IPAaBOBBIM
HOpMaM.

JIroboe mnpennpuATHe, B Kakoll Obl cdepe MpOU3BOJACTBA OHO HU
(GYHKIIMOHHUPOBAJIO, JOHKHO COOTBETCTBOBATH OINPEACICHHBIM IPABUIAM M HOPMaM,
KOTOpBIE IPONKUCaHbl B HOPMAaTUBHBIX JOKYMEHTaX II0 oXpaHe Tpyaa. HopmarusHbie
JOKYMEHTBhI 1O OXpaHe TpyJAa MpU3BaHbl OOECHEUYUTH CIEAOBAHHWE BCEM HOPMaM
0€30MacHOCTH Ha TPOU3BOJACTBE, 3AIIUTUTH PAOOTHUKOB U TMPOKOHTPOIUPOBATH
COONIOICHNs TpaBWUI OXpaHbl TpyJa, a TaKXKe BOOPYKUTh CIELUAINCTOB
TEOPETUYECKUMH U MPAKTUUYECKUMU 3HAHUSIMU B JAHHOU 00JIaCTH .

PaboTHuKHM Tpynmbl OXpaHbl TpyAa B CBOEH EATEIBHOCTH PYKOBOACTBYIOTCS
3aKOHOJATEIbHBIMHA U NHBIMU HOPMAaTUBHBIMH JOKYMEHTAMU 10 OXPaHE TPYJa.

B OOO «TyBuHCKass TOpHOpYAHas KOMITAHHS» UMEIOTCS OPTaHU3ALMOHHBIC
BONPOCHl  oOecrieueHusi OE30MaCHOCTH, pa3pabOTaHHbIE B COOTBETCTBHM C
3aKOHOJATEIbHBIMA HOPMATHBHBIMA IIPABOBBIMM AKTAMH, MHBIMM JOKYMEHTaMH U
yCTaHaBJIMBAIOIINE O0s3aTeNIbHbIE IS HEee TpeOOBaHMUS, HEKOTOpPbIE W3 KOTOPBIX
IIPUBEIECHBI HUXKE:

— KOJIJICKTUBHBIH oroBop [52];

— MHCTPYKIMK 0 oxpaHe Tpyda (mo mpodeccusim U mo Buaam padot)[53].
[IpoBeneHNM BBOJHOIO HWHCTPYKTaXa M IPOBEPKE 3HAHMM JenaeTcsl 3aluch B
KypHajie perucTpaluy BBOAHOTO MHCTPYKTaxka (JIMUHON KapTOUyKe) ¢ 00sS3aTesIbHON
HNOJANKCHI0 UHCTPYKTUPYEMOTO ¥ HHCTPYKTHPYIOLIETO. ;

— MporpaMMbl 00y4eHHs 10 oxXpaHe Tpyna. MHCTpykuus mo oxpaHe Tpyna
JUIsl paOOTHUKA pa3pabaThIBAETCS UCXOJI U3 €ro JOJDKHOCTH, Mpodeccu Wiv BUAA
BBIMOJIHsIEMOW  paldoThl. MHCTpyKIMss 1O oOxpaHe TpyAa [isi paOOTHUKOB
pa3pabaThIBacTCsl HA OCHOBE MEKOTPACIEBOM U OTPACIEBOM TUMOBOM MHCTPYKIIMU 1O
oxXpaHe Tpyla (a mpu ee OTCYTCTBUM — NPaBWJ IO OXpaHE Tpyda) TpeOOBaHUMN
0€30MMacCHOCTH, H3J0KEHHBIX B JKCIUTyaTallMOHHOM W PEMOHTHOM JTOKyMEHTaLUU
OpraHU3allMi-U3rOTOBUTENICH  O0OpYy/IOBaHUS, a Takke B  TEXHOJIOTHYECKOU

JOKYMEHTAIIMU OpPraHu3aliy ¢ Y9IeTOM KOHKPETHBIX YCIOBUM MPou3BoACTBa [54].
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B Tabnuue

JIOKYMEHTOB B 00JIaCTH OXpaHbI Tpya, KoTopbie ucrnonb3ytoTcs B OO0 «TyBuHCKas

TOPpHOPYAHAA KOMIIAHU).

6.5.1 mnpencraBieH mepeyYeHb

Tabauya 6.5.1 Hopmamughsie 00KyMeHmbl 8 001aCmu 0Xpansbl mpyoa

[TonmoxeHus 1o oxpaHe Tpyaa

HaunmMmeHoBaHue HOPMATUBHOI'O NOKYMCHTA

I'naBa 2, crates 37

Koncrurynus Poccuiickoit deneparmu [55]

I'mapa 2, crates 21

Tpymooii Koxgekc Poccuiickoii denepariuu [56]

I'mapa 1, ctatesa 3

denepanbHbIil 3ak0oH OT 28 nexadps 2013 Ne 426-D3
«O crnienuaabHOM OICHKE YCIOBHIA Tpyna» [57]

I'mapa 1,2,3

®enepanbHbli 3akoH OT 24 urosst 1998 roga Ne 125-
@3 «O6 00s13aTETHHOM COLMAIIBHOM CTPAaXOBAaHUHM OT
HECYaCTHBIX  CIy4aeB  Ha  HIPOM3BOJACTBE |
npodeccroHaIbHBIX 3a001eBaHmi» [58]

I/ICHOHBBYCTCH B IOCTOAHHOM PECKUME
BECb JOKYMCHT.

MexrocynapcrBennslii  crangapt ['OCT 12.0.230-
2007 «Cucrtema cTaHAapToB OE€30MACHOCTU TpY/a.

Cucrembl ympaBieHuss oxpaHod Tpyna. OOmue
tpeboBanus» [59]
Ucnons3yercs B nocrossHHOM pexkume | [OCT P 12.0.007-2009 «Cucrema cranaapToB

BECb JOKYMCHT.

Oe3onacHocTu Tpyaa. Cuctema yrnpaBieHHs] OXpaHON
Tpyna B opranumzanuu. OOmme TpeOoBaHUS IO
pa3paboTke, MIPUMEHEHUIO, OIICHKE u
COBepILEHCTBOBAHKIO» [60]

m.17

IIpuka3z MunucrepcTBa Tpyaa U COLUMAIBHON 3AIIUATHI
P® ot 9 nexabps 2014 r. Ne 9971 «O0 yTBepkaAeHUU
TunoBslx HOpPM O€ecIIaTHOM BbIIAYM CHELHAIbHON
OJIeK/Ibl, CHEUHMaTbHONH OOYBH W JpPYTrUX CPEICTB
WHAVBUAYAJIbHON 3aIIUThl pabOTHUKAM CKBO3HBIX
npodeccuit u JOJDKHOCTEN BCEX BUJIOB
HKOHOMUYECKOM JesATeNIbHOCTH, 3aHAThIM Ha padoTax
C BPEIHBIMHM U (WJIM) ONACHBIMH YCIOBHSMHU TPYAa, a
TaKkke Ha paboTax, BBINOJHIEMBIX B OCOOBIX
TEMIIEPATYPHBIX  YCIOBUSAX WJIH  CBA3aHHBIX C
3arpsisHeHueM» [61]

I/ICHOHBSyCTCH B MOCTOAHHOM PCKUME
BEChb JOKYMCHT.

[ToctanoBnenne MUHTpy/Aa U COLMANBHOTO PAa3BUTHUS
P® u Munucrepcra obpazoBanust PO Ne 1/29 ot 13
suBapst 2003 r. «O06 yTBep>KACHUU MopsaAKa 00ydeHus
M0 OXpaHe TpyJda W TMPOBEPKU 3HAHUU TpPeOOBaHHI
OXpaHbl Tpy/ia pabOTHUKOB OpraHu3anumy [62]
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[Iponomxenne Tadbauist 6.5.1

[TonoxeHust Mo oxpaHe Tpyna

HammMmeHnoBaHue HOPMATUBHOI'O NOKYMCHTA

[Tpunoxenue N 3

K [Ipukazy Munucrepcrsa
3IpaBOOXPAHEHHS U COLIMAIBHOTO
passutus Pocculickon @enepannn
ot 16 despamns 2009 r. N 451

IIpuka3z Munsnpascorpasputusi PO ot 16 deBpans
2009 r. Ne 451 «O0 yTBep)KIE€HUU HOPM U YCIOBHM
OecrulaTHOM BblauM  pabOTHHKAM, 3aHATBIM Ha
paboTax ¢ BpeIHBIMH YCJIOBUSMHU TPyZa MOJIOKA WU
JPYTUX PaBHOLICHHBIX MUIIEBBIX MPOAYKTOB, MOPSIKA
OCYILIECTBIICHUSI ~KOMIIGHCAIIMOHHOM  BBIIJIATHl B
pasmepe, SKBHMBAJIEHTHOM CTOMMOCTH MOJIOKAa WIH
JPYTUX PpPaBHOLIEHHBIX IHIIEBBIX TMPOAYKTOB U
HEepeYHsl BPEAHbIX IPOU3BOICTBEHHBIX (PAKTOPOB, IPU
BO3/ICUCTBUM KOTOPBIX B MPO(PUIAKTHUECKUX HEIAX
peKOMeHAyeTcs YNOTpeOJieHHe MOJIOKA WM APYrHX
PaBHOIICHHBIX IMUIICBBIX MPOAYKTOBY [63]

Takum 00pa3oM, NPEANpPUATHE PYKOBOJACTBYETCS [Jii CBOEH pabOThI

obOnacTn OXpaHbl TPpyda KaK 3aKOHOAATCIbHBIMH HOPMATHBHBIMHU aKTaMH, TaK

BHYTPEHHEN TOKYMEHTALIUEH.
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3AKINIOYEHUE

B mHacTosmiee Bpemsi yroiapHas MPOMBIIUICHHOCTh HAXOAWTCS B CTaIUH
BO3POXKACHUSI, KOTOPOE OCYIIECTBIISIETCS ¢ YIETOM TPEOOBAHUN PHIHOYHBIX METO/IOB
XO3SMCTBOBaHMsA. B CBI3M ¢ O3TUM poib 00OraTuTeNnbHBIX  (aOpuk B
TEXHOJIOTHYECKOM TIpoIiecce M00buM U TepepaboTKU yriisl 3HAYUTEIHLHO BO3pPACTacT
u 0ojiee OCTpO BCTaHET MpoOsemMa OXpaHbl TpyAa U 00ECTICUCHUs MPOMBIITUICHHON
0€30IMacHOCTH Ha OMTaCHOM MPOW3BOJICTBEHHOM OOBEKTE.

[Ipu mpoBeneHUM aHaidM3a «IEpeBa OTKAa30B» U «JepeBa COOBITHUIY,
YUUTHIBAJIUCh AaBapvM,  BCTPEYAIONIMECS paHee Ha TMOJ0OHBIX O0O0BEKTaxX IIOo
00OTaIlICHUIO YTJIS.

Ha ocHoBanum aHanm3a ombITa HKCIUTyaTalldid M aBapui, MPOU3OMIEANINX HA
aHAJIOTUYHBIX  yIiieo0oraTuTeNnbHBIX (padpukax pa3paboTaH clieHapuil B3pbIBa
YrOJAbHOM TbhUIM B 1exe cywmku. [lo pacueram B paboTe mpu cCpemaHel IUIOTHOCTH
nepcoHana o0bekTa. Koln4yecTBO MOCTpafaBIIMX COCTAaBUT 9 dYeloBeK, a paauyc
30HBI CJIA0BIX pa3pylIeHU COCTaBUT 356 M.

Ha ocHOBaHUM MOTYYEHHBIX PE3YIBTATOB ONPEAETIEH COIMATBHBIN PUCK —

7,2 107%, 4ro MeHbIIEe CpeAHEH BEIUYMHONW IPHUEMIIEMOTO pHUCKA B
npodeccuonansHol chepe — 2,5-10-4 rubGenn yenoBeka B ro/.

Ucxons w3 modydeHHBIX B paboTe  pe3ynbTaToB, pa3paboTaHBI
OpPraHM3aIMOHHO- TEXHUYECKHE MEpOMPHUSATUS HAMpaBJIEHHbIE Ha WCKIIOYCHHE

o0Opa3oBaHuUs IOKAJTLHOW B3PBIBOONIACHON KOHIIEHTPAIIMH YTOJIBHOM TBLIH.

83



CMUCOK NYBJIMKALIUN

1.KatkoBa M.B. AHanu3 HecuacTHBIX CJIy4yaeB M pa3paboTKa 3alUTHBIX
meponpusatus Ha OO0 «TyBuHckas ropHopyaHas kommnanus» / M.B.Katkosa, FO.B.
boponun // «3konorus u 6€30MacHOCTh B TeXHOC(EPE: COBPEMEHHBIE MPOOIEMBbl U
nyTu pemeHus», 17-19 nosops 2016 r. FOpra: Uza-so FOI1Y,2016. —T.4.- C.378-382.

2.KatkoBa M.B. Amnamu3 mnpuuuH TpoeCCHOHATBHBIX 3a00JeBaHUIA
pabotaukoB OOO «TyBuHCKas ropHopyaHas kommanus» / M.B.Katkoma, HO.B.
Bbopoaun // XXI| Bek Texnocdepnas Oe3omacHoCTh. ParroHanbHOE HCIIOIB30BaHKE
OPUPOIHBIX PECYPCOB, TEXHOJOTMH M CIOCOOBI 3alUTHI OKPYXKAIOIIEH Cpesbl.
«3eJIeH0e CTPOUTENBCTBO. TEXHOJIOIHH B TEXHOCPEPHOI Oe30macHOCTH», 29 HOS0ps
2016 r. Upkyrck: U3n-so UPHUTY, 2016-T3.- C.95-106.

3. KarkoBa M.B. Pacnpocrtpanenue 3arps3HAOIIMX  BEHIECTB  OT
aBTOTPAHCIIOPTa MpH OTKphITOM 100buM yria. / M.B.Kartkosa, FO.B. boponun //
Matepuanbl noknanoB XXI| Becepoccuiickoit cTyieHYECKONH HayYHO-IIPAKTHYECKOM
KOH(epeHIMn C MEXAyHapoaHbIM y4dacTueM «lIpoOiieMbl 3KOJOTMYECKOH U
MPOMBIIIUICHHONW 0€301acHOCTH COBpPEMEHHOro wmwupa», 24-27 ampens 2017r.
Upxkyrck: U3a-so UPHUTY, 2017 —-T.2.-C.63-68.

4. KatkoBa M.B. Vmopasnenue mnpodeccHOHAIBHBIMU pHUCKaMH Ha
yrienoosiBatomem mnpeanpusitud. /M.B.KatkoBa, H0.B. boponun // Marepuansi
noknagoB  XXII Bcepoccuiickoii  CTyJE€HYECKOM  HAyYHO-IPAKTHYECKOU
KOHQEpEeHIIMH C MEXKIyHapoaHbIM ydacTueM «IIpoGiemMbl SKOJOTHMYECKON U
MPOMBIIUICHHOW 0€30MaCHOCTH COBpEMEHHOro wmupa», 29-30 Hos6ps 2017r.
Upxyrck: U3a-so UPHUTY, 2017 —-T.4.-C.74-82.

5. KarkoBa M.B. Ananu3 mnpodeccrnoHaIbHBIX 3a00JIeBaHU PAaOOTHUKOB
O0OO «TyBunckas ropHopyaHas kommnanus» / M.B.Katkosa, 0.B. bopomaun//
«IIpobnembl TexHOoc(hepHOil Oe3omacHocTH» 3 MexayHapoaHas 3a04Hasi HAy4YHO-
npakTuyeckas koHpepeHuus,l5 nexadps 2017r. bapnayn: U3a-so Antl'TY, 2017 —
T.4.- C.166-169.

84



CMNMNCOK UCNOJIb3OBAHHbLIX NICTOYHUKOB

1. YronpHass MNpOMBINIIEHHOCT, MHUpa [DnekTpoHHbId pecypc]. — URL:
http://worldofscience.ru/geografija-mira/59-geografija-promyshlennosti/4132-
ugolnaya-promyshlennost-mira-geografiya.html, 3ar.c skpana. — f3. pyc., anr. Jlara
obopamenwus: 20.04.2017r.

2. YroibHas MPOMBIIUIEHHOCTb [OnexktponHblii  pecypc]. - URL:
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BE%D0%BB%D 3ar.c
sKpaHa. — 3. pyc., anr. Jlara oopamenus: 17.05.2017r.

3. IlpombinienHocts B Poccum [DnexktponHblii  pecypc]. - URL:
https://sites.google.com/site/industryrussia/otrasli-promyslennosti/ugolnaa-
promyslennost 3ar.c skpana. — fI3. pyc., anr. [lata obpamenus: 17.05.2017r.

4. IToctanoBnenue IIpaBurensctBa PO ot 26.06.2013 N 536 "OO0 yTBepK1eHUM

TpeOOBaHU K  JOKYMEHTAIMOHHOMY  OOECIEYEHHUIO CHUCTEM  YINpPaBJICHUS
IPOMBIIUIEHHON 0e30macHoCThi0"  [DneKTpoHHbIHN pecype]. - URL:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102166179&rdk=&backlink=1  3ar.c
sKpaHa. — S3. pyc., anr. Jlara o6pamenus: 03.06.2017r.

5.TOCT 22.0.05-97 be3omacHOCTh B  YpE3BBIUAWHBIX  CUTYyallUsX.
TexHOreHHbIE Ype3BbIYAWHBIE CUTYyallMu. TepMHUHBI U ompenenaeHus (ayTeHTUYEH
['OCT P 22.0.05-94)  [Dnekrtponnsii  pecypc].—URL:
http://docs.cntd.ru/document/1200001536, cBoGoaHbIH, - 3ar.c 3kpaHa. — fI3. pyc.,
aur. Jlara oopamenus: 03.06.2017r.

6. ®enepanbHbiii  3akoH "O  MPOMBINIIEHHOW  0E30MaCHOCTH  OMACHBIX

PON3BOJICTBEHHBIX 00bekTOB" OoT 21.07.1997 N 116-®3 [DnekTpoHHBIN pecypc]. -
URL: http://www.consultant.ru/document/cons_doc LAW 15234/ cBoOoaHbIi, -
3ar.c skpana. — f3. pyc., aar. [lata oopamenus: 05.06.2017r.

7. YmpaBieHHWE TEXHOT€HHBIM pPHUCKOM [DneKTpoHHBIM pecypc]. - URL:
http://www.obzh.ru/eco/1-3.html, cBoGoaHbIi, - 3ar.c 3kpana. — 3. pyc., anr. Jlara
obpamenus: 11.09.2017r.

8. Anmudepona, T. E., bopoaun KO.B. OcHOBBI ynpaBiieHHs] pUCKaMu B CUCTEME

YIPABJICHHS OXPaHbI Tpyia [DIEKTpOoHHBIN pecypc] // Duepretuka: 3¢GhHeKTUBHOCTD,
HAJISKHOCTh, 0e30macHOCTh : Matepuainbl XXI Beepoccuiickoit HaydHO-TEXHUYECKOM
koHpepeniuu, 2-4 gexabps 2015 1., TomckB 2 T. / HarmonanbHBII
uccnenoBarenbekuii Tomckuii nonutexunueckut yausepcutet (TIIY) [u np.] ; pen.
xoit. B. B. JIutBak [u np.]. — 2015. — T. 2. — [C.257-260]. [ DnekTpoHHSBIH pecypc].
- URL: http://www.lib.tpu.ru/fulltext/c/2015/C15/V2/105.pdf, cBoGomusmii, - 3ar.c
sKpaHa. — 3. pyc., anr. Jlata oOpamenus: 11.09.2017r.

9. Xamunynuna E.A., Tumodeea C.C. DOxcmepTu3a MNPOMBIIIICHHON

0€30MacHOCTH U YCJIOBHM TpyAa. MeToaudeckre yKa3aHusl K IPaKTUYECKUM padoTaM

85


http://worldofscience.ru/geografija-mira/59-geografija-promyshlennosti/4132-ugolnaya-promyshlennost-mira-geografiya.html
http://worldofscience.ru/geografija-mira/59-geografija-promyshlennosti/4132-ugolnaya-promyshlennost-mira-geografiya.html
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BE%D0%BB%25D
https://sites.google.com/site/industryrussia/otrasli-promyslennosti/ugolnaa-promyslennost
https://sites.google.com/site/industryrussia/otrasli-promyslennosti/ugolnaa-promyslennost
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102166179&rdk=&backlink=1
http://docs.cntd.ru/document/1200001536
http://www.consultant.ru/document/cons_doc_LAW_15234/
http://www.obzh.ru/eco/1-3.html
http://www.lib.tpu.ru/fulltext/c/2015/C15/V2/105.pdf

[OnexTpoHHbIi pecypc] // [IporHo3upoBaHue 30H MOBBIIMIEHHOTO PUCKA HA IPUMEpPE
B3pPBIBOIOXKAPOOIACHBIX 00BEKTOB. M3aatenbcTBo MpKyTCKOro rocyaapCTBEHHOIO
TexHuueckoro yuusepcurera 2015r.// [C. 31-38].

10. TOCT P 12.3.047-98 «CCBT. [loxxapHast 6e30MacHOCTh
TEXHOJOTHUECKUX mporieccoB. Obmue TpedoBanus. MeToasl KOHTPOJIS».

11. Xamunynmuna E.A., TumodeeBa C.C. DOkcmepTu3a MNPOMBIILICHHON
0e30MacHOCTH U YCJIOBHM TpyAa. MeToaudeckre yKa3aHusl K IPaKTUYeCKUM padoTaM
[DnexkTponHbIi pecypc] // Pacuer u rpaduueckoe mpeacTaBieHUE MOTEHIIMATBLHOTO
TEPPUTOPHAIIBHOTO W COLMaJIbHOrO  puckoB. M3znmarensctBOo  MpKyTckoro
roCyIapCTBEHHOI'O TeXHUYecKoro yuusepcurera 2015r.// [C. 39-50].

12.  Tumodeea C.C. MeToapl M TEXHOJOTHUU OIEHKH IPOU3BOJICTBEHHBIX
PUCKOB [ DneKTpoHHbIN pecypc] // IIporHo3Has oneHka npopecCuoHaIbHbIX PUCKOB.

13. TumodeeBa C.C. MeToabl M TEXHOJOTHH OIICHKH MPOM3BOIACTBEHHBIX
pUCKOB [DneKkTpoHHbIN pecypc] // Ouenka npodecCHOHAIbHBIX PUCKOB Ha padouem
MECTE METO/I0M aHKETHUPOBAHUSI.

14. ®epnepanbHbIii 3aKOH 00 00s3aTEILHOM COIMAIBHOM CTPAaXOBAaHUU OT
HECYACTHBIX CJIy4aeB Ha TPOU3BOJCTBE M NpPo(ecCHOHaTbHBIX 3a00JeBaHUN
[OnexTponnbIil pecype] // @3 ot 24.07.1998 Nel25 ®d3 (pex. ot 25.12..2015) o6
00513aTeTbHOM COLIMAJIFHOM CTPaXxOBAHUU OT HECUACTHBIX CIy4yaeB Ha MPOU3BOJICTBE
U MpOQECCUOHANIBHBIX  3a00JIEBAHUIM - URL:
http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=L AW;n=181727,
CBOOOIHBIN, - 3ar.c 3kpana. — f3. pyc., anr. [lata obpamenus: 18.10.2017

15.  AmudepoBa, T. E., bopogun FO.B. OcHOBBI ymnpaBieHUs pHUCKaMU B

CHUCTEME YINpaBleHUs OXpaHbl Tpyda [DNEeKTpoHHBIH pecypc| // DHepreruxa:
3¢ (HEeKTUBHOCTH, HAAECKHOCTH, Oe3omacHOCTh : Marepuanbl XXI Bcepoccuiickoi
Hay4YHO-TEXHUUYECKOW KoHpepeniuu, 2-4 nexadbps 2015 r.,, TomckB 2 1. /
HannvoHanbHbll  HMCCIIENOBATENBCKAA TOMCKUN TOJUTEXHUYECKUA YHUBEPCUTET
(TITY) [u ap.] ; pen. koa. B. B. JlutBak [u ap.]. — 2015. — T. 2. — [C.257-260].—
URL: http://www.lib.tpu.ru/fulltext/c/2015/C15/V2/105.pdf ,cBoGomueIi, - 3ar.c
sKpaHa. — S3. pyc., anr. Jlara oopamenns:18.10.2017

16. IIporpammMa MOHHWTOpPWHTA COCTOSHUSI OKpYXaromend cpeabl (Hempa,
aTMocdepa, BOJHBIE OOBEKTHI, MOYBBI, OMOPECYpPCHl) B Tpenesax JTUIEH3MOHHOTO
yuacTka Ha Kaa-Xemckom u Uaganckom mectopoxaeHusx. — Koizbut, 2011

17.  OOO «TyBuHckas ['opHOpyIHas KOMIaHUS» PEKOHCTPYKIHUS YTOIbHOTO
pazpesza «Kaa-Xemckuid» ¢ yBEJIHMYEHHUEM MOIIHOCTH A0 1,5 MIIH. TOHH B TOJ.
[IpoexTHas nokymeHTtanus. Paznen 5. CBenenusi 00 MHXKEHEPHOM 000OpYIOBaHUU, O
CEeTSIX MHXEHEPHO-TEXHHUUECKOro 00eCleyeH s, epeueHb NHKEHEPHO-TEXHUYECKIX
MEPOIPHUITUN, COJIEPKAHNE TEXHOJIOTHYECKUX PELICHUM.

86


http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=LAW;n=181727
http://www.lib.tpu.ru/fulltext/c/2015/C15/V2/105.pdf

18. Ilonoxxenue 00 otaene oxpaHbl TpyAa [DnekTpoHHbIH pecypc]. — URL:
http://www.d-instrukciya.ru/polozheniya-ob-otdelach/polozheniya-ob-otdele-ochrani-
truda,cBoOoaHBI, - 3ar.c skpana. — S3. pyc., anr. Jlata oopamenus: 20.10.2017

19. IlpuuuHbl TpaBMaTU3Ma U BO3HUKHOBEHHUS HECYACTHBIX CIIy4aeB
[OnextpoHHbI pecypc]. - URL:  http://www.refbzd.ru/viewreferat-2599-2.html,
CBOOOIHBIN, - 3ar.c 3kpana. — f3. pyc., anr. [lata oOpamenus: 22.10.2017

20. TlpodeccuonanpHbie 3a00JICBaHUS HA TIPOWU3BOJICTBE [DIEKTPOHHBIN
pecypc]. - URL: http://www.refbzd.ru/viewreferat-2067-2.html cBoGomnsbIit, - 3ar.c
sKpaHa. — SI3. pyc., anr. Jlata o6pamenuns:01.11.2017

21. AwngpoxanoB B.A., Kymanuna E.Jl., KypaueB B.M. IlouBbl TeXHOT€HHBIX

nauamadToB: rene3uc u 3Boorua. — Hopocubupck: U3a-so CO PAH, 2004. — 151
C.

22. Oxpana Tpyda Ha TMPEAUPHATHIX YrOJbHOH MPOMBIIUICHHOCTH
[Onextponnbli  pecypc]. - URL: http://www.gornaya-kniga.ru/catalog/790
CBOOOIHBIN, - 3ar.c 3kpana. — f3. pyc., anr. [lata oopamenns: 03.11.2017

23. CanlluH 2.1.7.1287-03. CaHuTapHO-3MUJIEMHUOJIOTMUYECKUE TIpaBuiIa U

HOPMATUBBI

24.  CHull I1-7-81. CtpoutenpHbie HOpMBI U TpaBuia. CTPOUTEIBCTBO B
CEMCMHMYECKUX palloOHAX

25.  JlomkHOCTHAs MHCTPYKINS MH)KCHEPA 10 OXpaHe Tpy1a

26. TlocraHoBIEHHWE TIABHOTO TOCYAAPCTBEHHOTO CAHUTApHOTO Bpada P®D ot
25 centsops 2007 r. N 74 « O BBeneHuH B JeHCTBUE HOBOM peAdaKIMM CAaHUTAPHO-
snuAeMuonornueckux mpaBuin u  HopmatuBoB CAHIIMH 2.2.1/2.1.1.1200-03»
CaHuTapHO-3allIUTHBIE 30HBI W CaHUTapHas KiIaccuPUKaUsg MPEANPUITHH,
COOpPY)KEHH W  HMHBIX  OOBEKTOB»  [DnekTpoHHbIi  pecypcl.-  URL:
http://base.garant.ru/12158477/, ceoboaubIii, - 3ar.c skpaHa. — SI3. pyc., anr. [lara
obOpamenns:22.11.2017

27. Tlonoxenne "O (HyHKIMOHATHLHON MOJCUCTEME MOHHUTOPHUHTA COCTOSHUS

Henp (PocHenpa) enwHOM TrocyAapCTBEHHOM CHUCTEMBI  MOPEAYNPEKICHUS U
TuKBUauUu upe3BbuaiHbix cutyanui' (Ilpukaz ot 24.11.2011) [DnexTpoHHBII
pecypc] // llpaBoBasi KOHCyJdbTallMOHHasi Ciyx0a 3akoH mpoct [calT].- URL:
http://zakonprost.ru/content/base/part/462798, cBoOoxublid, - 3ar.c skpaHa. — 3.
pyc., anr. [lata oopamenus: 30.11.2018

28. BpemeHHOE TOJIOKEHUE O TOPHO-IKOJOTMYECKOM MOHUTOPHUHIE OT
16.05.1997. [DnextpoHHblii pecypc] // DnekTpoHHbIH (QOHI HAYYHO-TIPABOBOU
npoaykuuu [cait]. — URL: http://docs.cntd.ru/document/901957162, cBoOoaHBIH, -
3ar.c skpana. — 3. pyc., anr. Jlara oopamenus: 03.12.2018

29. TOCT 12.0.003-74 OnacHble ¥ BpeIHBIC MPOU3BOACTBEHHBIE (HAKTOPHI
[DneKTpoHHBI  pecypc]. - URL:

87


http://www.d-instrukciya.ru/polozheniya-ob-otdelach/polozheniya-ob-otdele-ochrani-truda
http://www.d-instrukciya.ru/polozheniya-ob-otdelach/polozheniya-ob-otdele-ochrani-truda
http://www.refbzd.ru/viewreferat-2599-2.html
http://www.refbzd.ru/viewreferat-2067-2.html
http://www.gornaya-kniga.ru/catalog/790
http://base.garant.ru/12158477/
http://zakonprost.ru/content/base/part/462798
http://docs.cntd.ru/document/901957162

http://dogma.su/normdoc/rospotrebnadzor/sredafactor/other/detail.php?1D=1327
CBOOOJHBIMN, - 3ar.c s3kpana. — f3. pyc., anr. [lata oOpamenus: 15.12.2017

30. @enepanbHbIl 3aKOH 00 00s3aTEIBHOM COIMAILHOM CTpPaxOBaHUU OT
HECYACTHBIX CJIy4acB Ha TPOM3BOJACTBE M MNPO(PECCHOHAIBHBIX 3a00JICBaHUMA
[DnexTponnsbIii pecypc] // @3 ot 24.07.1998 Nel25 ®3 (pen. ot 25.12.2015) 06
00s13aTEIPHOM COITMAIBHOM CTPaXOBaHWM OT HECUACTHBIX CITy4acB Ha MPOU3BOJICTBE
u npodeccuoHaNbHBIX  3a00JIeBaHUM - URL:
http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=L AW;n=181727,
CBOOOJHBIM, - 3ar.c skpana. — f3. pyc., anr. [lata oOpamenus: 20.12.2018

31. TlocranoBnenue ot 15 nekabps 2000 r. Ne 967 00 yTBepkICHHUH

MOJIOKEHUSI O paccieloBaHUU M ydere MpodecCHOHANbHBIX 3a00JeBaHUN
[OnexTponnsiil pecypc] IloctanoBnenust npasutensctBa PO ot 15.12.2000 Ne967
(pen. ot 24.12.2014) o0 yTBEpKICHUH TOJIOKEHUSI O PACCICIOBAaHUU U YyUeTe
po¢eCCUOHATIBHBIX 3a00JeBaHMI - URL:
http://base.consultant.ru/cons/cgi/online.cqgi?req=doc;base=L AW:;n=173366
CBOOOJIHBIN, - 3ar.c skpana. — f3. pyc., anr. [lata oOpamenus: 15.01.2018

32.  MUHHCTEPCTBO 3/IpaBOOXPAHEHUS U COLMAIIBHOTO Pa3BUTHS POCCUNUCKON
dbenepanuu npukaz ot 29 utons 2011 r. No 6241 00 yTBEepkKICHUH MOPSIKA BbIIAYU
JUCTKOB  HETPYAOCIOCOOHOCTH  [DNEeKTpOoHHBIM  pecypc] //  MHUHHCTEPCTBO
3IpaBOOXpaHEHUs W coluaibHoro pasputusi Poccum ot 29.06.2011 (pea. ot
02.07.2014) - URL:
http://base.consultant.ru/cons/cgi/online.cqgi?req=doc;base=L AW:;n=166192
CBOOOJHBIN, - 3ar.c akpana. — f3. pyc., anr. [lata obpamenns:09.02.2018

33. Kysemuna E.A, Ky3emua A.M. MeToibl TOMCKa HOBBIX UACH U PEIICHUIA
"Metonanl MeHekMeHTa KayecTBa' Nel 2003 1.

34. Kysemuna E.A, Ky3smun A.M. OyHKIIMOHATBHO-CTOMMOCTHBINA aHAJIN3.
DKCKypce B uctopuro. "Metonbl MeHeKkMeHTa kKadecTta' Ne7 2002 r.

35.  OcHOBBI (YHKIIMOHATFHO-CTOMMOCTHOTO aHanmm3a: YuyebHoe mocobue /
[Ton pen. M.I'. Kapniynnna u b.W. Maiinanumka. - M.: Dueprus, 1980. — 175 c.

36. CymHuocts mMetomuku FAST B obmactu ®CA [DnekTpoHHBIA pecypc]-
URL: http://humeur.ru/page/sushhnost-metodiki-fast-v-oblasti-fsa, cBoOomHbIHi, -
3ar.c skpana. — 3. pyc., anr. Jlara oopamenus: 04.04.2018

37.  PyKOBOJCTBO K CBOJYy 3HaHMI IO yIpaBieHUIo npoektamu (PykoBoacTBo
PMBOK), 4-¢ uznanue, 2008 r.

38. Mazyp U.N., lllanupo B./., Onbneporre H.I'. Ynpasnenue npoekramu:
VuyebHoe nocooune. — M.: Omera-JI, 2004. — 664 c.

39. TIlomosa C.H. Ynpasnenue npoexktamu. Yacts [: yue6Hoe mocodue / C.H.

IlormoBa; Tomckuii NONUTEXHUYECKHH YHUBepcuteT. — Tomck: M3n-Bo Tomckoro
noguTexHudeckoro ynusepcurera, 2009. — 121 c.

88


http://dogma.su/normdoc/rospotrebnadzor/sredafactor/other/detail.php?ID=1327
http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=LAW;n=181727
http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=LAW;n=173366
http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=LAW;n=166192
http://humeur.ru/page/sushhnost-metodiki-fast-v-oblasti-fsa

40.  Metoauueckue — peKOMEHIAMU MO  oOueHke  3¢pdekTuBHOCTU
WHBECTUIIMOHHBIX TPOEKTOB (BTOpasi pedaKius),yTBEpkKAeHO MUHUCTEPCTBO
skoHOMUKU PD, MunucrepctBo punancoB PO Ne BK 477 ot 21.06.1999 r.

41. Pomanenko C.B. Meroanueckue ykazaHusi IO pa3paboTKe paszaena
«CommanbHasi OTBETCTBEHHOCTHY BBIITYCKHON KBATM(PUKAIIMOHHON pabOThHl MarucTpa,
CHenuaircTa U 0akajaBpa BCEX HaAINpaBJICHUH (CrenualbHOCTEH) U GopM 00yUdeHUS
TIIY /C.B. Pomanenko, O.B. Amnwmmenko. — Tomck: MHW3a-Bo Tomckoro
MOJINTEXHUYECKOTO yHUBepcurtera, 2016. — 11 c.44.

42. TOCT 12.0.003-2015. MexrocynapcTBeHHbIii crangapT. Cucrema
cTaHAapToB Oe3omacHocTd Tpyna. OmnacHble W BpeIHbIE TPOW3BOJICTBEHHbBIC
daktopsl. Knaccuduxanus // Koncynaprant-Ihioc: cnipaBouHo-TIpaBoBasi CUCTEMA.

43. CanlluH 2.2.4.548-96. TI'mruennyeckue TpeOOBaHHS K MUKPOKIMMATY
MIPOU3BOICTBEHHBIX MTOMEIICHU I (yTBEepKICH [TocTanoBneHNEM
[Nockomcansmuananzopa PO ot 1 oktsaops 1996 Ne 21) // Koncynbrant-Ilmtoc:
CIPABOYHO-TIPABOBAs CUCTEMA.

44, CII 52.13330.2011. EcrtecTBeHHOE M HCKYCCTBEHHOE OCBeleHHue //
Koncynprant-Ilntoc: cipaBoyHO-1IpaBOBasi cCUCTEMA.

45. CaulluH  2.2.2/2.4.1340-03.  ['uruenuueckue  TpeOOBaHUA K
MIEPCOHAILHBIM 3JICKTPOHHO-BBIYMCIUTEILHBIM MallliHAM W OpTaHU3aIlud PabOTHI
(yrBepxaeH IloctanoBnenmeMm [ 7TaBHOTO TOCYIapCTBEHHOTO CAaHUTApHOTO Bpada
Poccuiickoit ®enepanuu ot 13 urons 2003 roma Ne 118) // Koncynwsrant-Ilmroc:
CIIPaBOYHO-TIPABOBAs CUCTEMA.

46. TOCT 12.1.030-81. Cucrema cranmaproB 6e3omacHocTH Tpyna (CCBT).
DnekTpoOe30macHOCTh. 3anuTHoe 3a3emiiecHue. 3anyineHue // KoncympranT-Ilmoc:
CIIPaBOYHO-TIPABOBAs CUCTEMA.

47. TOCT 12.1.038-82. Cucrtema cranmaptoB 6e3omacHocTH Tpyna (CCBT).
Onektpobe3onacHocTh.  lIpenenbHO  JOMyCTUMbIE — YPOBHU — HANpsKEHUN
pUKOCHOBeHUS U TOKOB // KoHcynbranT-I1mtoc: cipaBoyHO-1IpaBoBasi cucTeMa.

48. TOCT P 12.1.019-2009. Cucrema craHmapToB O€30MMaCHOCTH Tpyna
(CCBT). DnexrpobesomnacHocTs. OOmMe TpeOOBaHUS W HOMEHKJATypa BHJIOB
3amuThl// Koncynerant-Ilntoc: cipaBoyHO-1IpaBoBas cucTeMa.

49. TOCT P 12.4.026-2001/ Cuctema craHgapToB O€30MaCHOCTH Tpyaa
(CCBT). llBera curHambHble, 3HAaKH O€30IACHOCTH M pa3MeTKa CHTHAJIbHAS.
Hasnauenne wu mpaBuiaa mnpuMmeHeHHs. OOmmMe TEXHUYECKHE TPEOOBaHUS W
xapaktepucThuku. Metonbl ucnbiTanuii // Koncynbrant-Ilnoc: cnpaBouHo-nipaBoBas
cUcTeMa.

50. Kysuenos U.H. /lenonpou3BoactBo: yaeOHO-cripaBouHoe nocodue / M.H.
Ky3nenos. — M.: U3patenscko-Toproast kopnopanus «Jlamkos u K», 2006. — 520 c.

89



51. AnekcangpoBa FO.C. Xumuueckuili coctaB CBapOYHOTO a’3pO30Jisl U €ro
BIUsiHME Ha okpyxawmyto cpeny / FO.C. Anekcangposa, JI.I'. lemenkosa // 11
Bcepoccuiickast HayuyHO-TipakTHUecKasi KOH(EepeHIHs MOJIOIbIX YYEHBIX, aCTUPAHTOB
u cryaeHToB «COBpEeMEHHOE COCTOSHME M MpPOOJEMbl E€CTECTBEHHBIX HAYK».

FOprunckuii TEXHOJIOTUYECKUI UHCTUTYT (punuan) HammonansHoro
uccienoBarenbckoro ToMckoro monuTexHudeckoro ynupepcurtera. — 2015, — C.
106—111.

52. UYemnokoB A.A. Oxpana Ttpyna: yueObnuk / A.A. Yemnoxon, W.H.
KmpixoB, B.H. Ilan. — Munck: Beicmas mkona, 2010. — 481 c.

53. CII 12.13130.2009. OmpeneneHue KaTeropuil IMOMEIICHUH, 3JaHUA U
HapY>KHBIX YCTAaHOBOK IO B3PHIBONOKAPHOM M  TOXKApHOM omacHocTH  //
Koncynprant- [Imroc: cripaBoYHO-TIpaBOBast CUCTEMA.

54. HopmatuBHO-TIpaBOBas 0a3za oOecrieueHus 0€e301acHOCTH
KUBHENIEATEIbHOCTH B TexHochepe  [OnexkrtponHsid  pecypc]. —  URL:
http://studopedia.ru/9 217873 normativno-pravovaya-baza-obespecheniya-
bezopasnosti-zhiznedeyatelnosti-v-tennosfere.ntml, ceobonnsrii, - 3ar.c ’kpana. —
A3. pyc., anr. Jlata oopamenns:12.04.2018

55.  HopmartuBHbIE TOKYMEHTHI MO OXpaHe Tpyaa [DJIEKTPOHHBIM pecypc]. —
URL: http://snipov.net/c_4739.html, cBoGomubIiA, - 3ar.c 3kpaHa. — SI3. pyc., aHr.
Harta obpamenus: 13.04.2018

56. ®enepanpubiii 3akoH OT 28 mekabps 2013 Ne 426-D3 «O cnenuaibHOM
OLICHKE yCIIOBUI Tpyaa» [ DJIEKTPOHHBIM pecypc]. — URL
http://www.consultant.ru/cons/cgi/online.cgi?req=doc&base=LAW&N=197494&fld=
134&dst=1000000001,0&rnd=0.8739073161270294#07997917552293203,
CBOOOJHBIN, - 3ar.c akpana. — f3. pyc., anr. [lata oOpamenus: 13.04.2018

57. ®enepanbHblii 3ak0H oT 24 wmrons 1998 roma Ne 125-03 «O06

00s3aTeIbHOM COOAaJIbHOM CTPAXOBAHHMHU OT HCCUACTHBIX CJIIYUYAaCB HaA IIPOU3BOJACTBC

u  npodecCHOHANBHBIX  3aboneBaHui»  [OnexkrponHbii  pecypc]. — URL
http://www.consultant.ru/document/cons_doc LAW_71759/e64f20ffb2f7af1c47930f
cafele7512b0e4b1d0/, cBoGoambiii, -  3ar.c akpana. — 3. pyc., anr. Jlara

obpamenus: 15.04.2018

58. MexrocynapctBennsii  crangapt [OCT 12.0.230-2007 «Cucrema
cTaHAapToB Oe3omacHocTH TpyAa. CHUCTeMBbl ympaBiieHus oxpaHoil Tpyna. Oomue
tpeboBanus» [Dnekrtponubiii pecypc]. — URL http://legalacts.ru/doc/gost-120230-
2007-mezhgosudarstvennyi-standart-sistema-standartov-bezopasnosti/, ceodoaubIi, -
3ar.c skpana. — 3. pyc., anr. Jlata oopamenus: 21.04.2018

59. TOCT P 12.0.007-2009 «Cucrema cTtaHmapToB O€30MAaCHOCTH TpY/a.
Cucrema ympaBieHUsT OXpaHOW Tpyda B opranum3anuu. OOmme TpeOoBaHUS IO
pa3paboTKe, MPUMEHEHHIO, OIICHKE U COBEPIIICHCTBOBAHUIOY» [ DNEKTPOHHBIN pecypc].

90


http://www.consultant.ru/cons/cgi/online.cgi?req=doc&base=LAW&n=197494&fld=134&dst=1000000001,0&rnd=0.8739073161270294#07997917552293203
http://www.consultant.ru/cons/cgi/online.cgi?req=doc&base=LAW&n=197494&fld=134&dst=1000000001,0&rnd=0.8739073161270294#07997917552293203
http://www.consultant.ru/document/cons_doc_LAW_71759/e64f20ffb2f7af1c47930fcafe1e7512b0e4b1d0/
http://www.consultant.ru/document/cons_doc_LAW_71759/e64f20ffb2f7af1c47930fcafe1e7512b0e4b1d0/
http://legalacts.ru/doc/gost-120230-2007-mezhgosudarstvennyi-standart-sistema-standartov-bezopasnosti/
http://legalacts.ru/doc/gost-120230-2007-mezhgosudarstvennyi-standart-sistema-standartov-bezopasnosti/

— URL http://docs.cntd.ru/document/1200071037 , cBoOOmHBIH, - 3ar.c 3KpaHa. —
3. pyc., anr. Jlata oopamenus: 21.04.2018

60. Ilpuka3z MunucrepcTBa TpyJa U COLMANBHON 3amuThl PO oT 9 nexabps
2014 1. Ne 9971 «OO6 yrBepkaeHUU THUIOBBIX HOpPM O€ecIIaTHOW BbIAAYU

CHEIMATLHOW OJEXbI, CIENUATbHON OO0YBH W JAPYTUX CPEACTB WHANBUAYAIbHOMN
3alUThl  pabOTHHKAM CKBO3HBIX mpodeccuii ©  JOMKHOCTEH BCEX BHUJOB
YKOHOMUYECKOM JNIeATENbHOCTH, 3aHATHIM Ha paboTax ¢ BpeaHbIMH W (WJIH)
OMMACHBIMU YCJOBUSIMH TpyJAd, a TaKKe Ha padoTax, BBINOJHAEMBIX B OCOOBIX
TEMIEPATYPHBIX YCJIOBHUSX WM CBSI3aHHBIX C 3arpsA3HEHUEM» [DJIEKTPOHHBIN
pecype]. — URL http://base.garant.ru/70878606/, cBoGoausbIit, - 3ar.c skpaHa. — SI3.
pyc., aar. [lata oopamenus: 22.04.2018

61. [IlocranoBienne MuHTpyna ¥  COIMAIBHOTO pa3Butua PO u
MunucrepctBa oopazoBanust PO Ne 1/29 ot 13 auBapsa 2003 r. «O6 yTBepaeHUN

nopsiika OOyYeHHsI TI0 OXpaHe TpyAa ¥ IPOBEPKH 3HAHWN TPEOOBAHUI OXpaHbI TPYIa
pabOTHUKOB OpraHU3aLAN» [ONEeKTPOHHBIH pecypc]. — URL
http://ivo.garant.ru/#/document/185522/paragraph/225:0, cBoOoxubIi, - 3ar.c
aKpaHna. — SI3. pyc., anr. Jlata oOpamenus: 22.04.2018

62. Ilpuxaz Munzapascoupaszsutusi PO ot 16 despans 2009 r. Ne 451 «O06

YTBEP)KICHUH HOPM W YCIIOBUM OECIUIaTHOW BBIAaYM pPaOOTHUKAM, 3aHATHIM Ha
paboTax ¢ BpeAHBIMH YCIOBHSIMH TpyJa MOJOKAa WU JPYTUX PaBHOIEHHBIX
MUIIEBBIX TPOIYKTOB, TOPSAKA OCYIICCTBICHHS KOMIICHCAIIMOHHON BBIILIATHI B
pa3Mepe, SKBUBAJICHTHOM CTOMMOCTH MOJIOKA WJIM JAPYTHX PaBHOIICHHBIX IMHUIIEBBIX
MPOJIYKTOB U TIEPEUHS BPEAHBIX MPOU3BOACTBEHHBIX (PAKTOPOB, MPU BO3JAEHCTBUU
KOTOPBIX B MPOMUIAKTUYECKHUX IESAX PEKOMEHIIYETCSl yIMOoTpeOieHHne MOJIOKA WIIH
JIPYTUX PABHOIEHHBIX TMHUINEBBIX MPOAYKTOB» [IDnekTponnsii pecypc]. — URL
http://www.consultant.ru/document/cons_doc LAW 87094/, cBobGomubii, - 3ar.c
sKkpaHa. — S3. pyc., anr. Jlata oopamenus: 29.04.2018

91


http://docs.cntd.ru/document/1200071037
http://base.garant.ru/70878606/
http://ivo.garant.ru/#/document/185522/paragraph/225:0
http://www.consultant.ru/document/cons_doc_LAW_87094/

NMPUNOXEHUE A

Pazngen 1
Literary review

CryneHr:
I'pynna 1024 (0 Hoanuce [ara
1EM61 | KatkoBa Mapus ButanpeBHa
KoncyabranTt kagenpst IbK:
JoKHOCTD OUO Yuenas IMognmucs | JlaTa
CTEIEeHb,
3BaHHUe
bopoaun FOpnit Kanpupar
JloneHt TEXHUYECKUX
BukropoBuu
HayK
KouncyabranTt — iMHrBucT Kagenpst UADTHU:
JoKHOCTD DOUO Yuenas Hognucs | Jlara
CTeIeHb,
3BaHHUeE
JleMbSHEHKO
Crapuuii Haranus
MPETOIaBaTEIb BiiaxuMupoBHa

92




1. LITERARY REVIEW

1.1 The coal-mining industry in the world

The coal industry is the International group of companies, participating in
production and processing of coal and its subsequent use. Coal is natural mineral
which is found in many places throughout the world. He easily burns therefore he is
widely used in energy production. Coal and products of his processing have many
other industrial applications, such as production of steel. The coal industry is
disputable in many areas because of pollution and other environmental problems.

Coal is fossil fuel, that is it is a product of decomposition of organic substance
which has been changed in combustible minerals by geological processes. These
processes take millions of years, and during this time many coal fields remained on or
near the Earth's surface. These deposits, the called coal layers, were to reach easily in
public, first, growing up external seams, and later on coal mining is buried. Coal is
burned as fuel for thousands of years. When Industrial revolution in the 18th century
has begun coal became a main type of the fuel used for food of the plants and cars.

The modern coal industry includes hundreds of the companies in the different
countries of the world occupied in coal mining. Coal is extracted from underground
layers or mineral deposits in the open way therefore huge holes on the Earth's surface,
or mine, dangerous process which sends miners to underground tunnels, sometimes
miles to depth. Once extracted coal it is used in various industrial processes,
including electricity generation. Power plants to burn coal worldwide for receiving
steam which activates the turbines producing electricity. About 40 percent of the
electric power in the world are created thus as of 2015 [1].

The analysis of world reserves and rates of coal mining allows to divide
geographical regions of the world into two big groups: with the descending and
growing level of production of coal. The CIS countries (Russia, Ukraine and
Kazakhstan) where in the 1990s there was an essential decrease in level of production
of coal, and the country of foreign Europe (first of all Germany and Great Britain)

where the similar tendency is also traced rather accurately treat the first group. In the
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CIS countries the general has affected falling of rates of coal mining crisis state of
economy, in the countries of foreign Europe - the competition of other energy
carriers, especially import. But it is necessary to consider also deterioration in
geological conditions of production in pools, even 150 years are developed already
100, or. In Germany, for example, depth of coal mining has significantly decreased,
and as a result the level of his world production has begun to increase more slowly.
So, in the first half of the 1990th years it fluctuated ranging from 4620 up to 4700
million tons a year. So, the forecasts providing increase in world production by 2015
to 5900 million tons most likely won't be carried out. About a ratio between
extraction of stone and brown coal, it will change towards growth of a share of the
first. For the last decades she has already grown up with 2/3 almost to 4/5.

Distribution of world coal mining between three groups of the countries
differs from the corresponding proportions both behind oil, and behind gas: 48% of
production provide countries with economies in transition, 42% - the developed
countries of the West and only 10% - developing countries. However the share of
developing countries, in general tends to increase. The countries of Europe gradually
lose the positions in coal mining because in their territory superficial reserves of this
mineral are almost exhausted. Thereof in such states as Germany, France, depth of
mines has reached 900 m, in the Czech Republic - 700 m, in Great Britain and Poland
- 550 m.

If to consider not only rates, but also on volumes of absolute growth of coal
mining, then first place is won by the countries of Asia. That shifts in distribution of
coal mining between regions became even more evident, it is worth remembering that
in the 1950-1960th years to the USSR and Western Europe nearly 60% of all world
coal mining were necessary.

Essential changes happened and continue to continue as a part of the main
coal-mining countries. At first their list was headed by the USA and the USSR, after
them - Germany and Great Britain. In the 1970th years fast increase in production in
China has begun, in 1985 I have outstripped the USA and has come out on top. China

was the first country where annual coal mining at first | have reached the level of 1
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trillion t, and then has much more exceeded him. In the last two decades production
in India, Australia, the Republic of South Africa, Canada whereas in Poland his level
remains stable, and in Germany, Great Britain and the CIS countries also quickly
grows it has considerably decreased. All this has led to the fact that the structure of
the top ten of the countries by the end of the 1990th years has significantly changed.
Volumes of world consumption of coal approximately coincide with volumes
of his production. The largest consumers of coal is China, the USA, India, the
Republic of South Africa, Ukraine, Poland, Russia, brown - Germany, China, Russia,
the USA. Significant growth in consumption of coal was observed in the countries of
Asia, especially recently in China and India which fuel and energy balances are

focused generally on this type of fuel [2].

1.2 The coal-mining industry in Russia

Coal - an energy resource, widespread in the world. Coal became the first
type of fossil fuel used by the person.

Use of coal in the modern world is diverse. He is used for obtaining electric
energy (steam coal) as raw materials for metallurgical (the coked coal) and chemical
industry, receiving rare and scattered elements of production of graphite. The
perspective direction is combustion (hydrogenation) of coal with formation of liquid
fuel. According to the International institute of coal, his share as primary energy
carrier, in world power makes 25% (this second place after oil) [3].

In the coal industry of Russia the middle of 2010 is affected by 228 coal-
mining enterprises (91 mines and 137 cuts). Practically all coal mining is provided
with private enterprises. Processing of coal is carried out at 49 concentrating factories
and two installations of the mechanized porodovyborka.

Now coal mining is conducted in seven federal districts, 25 territorial subjects
of the Russian Federation, 16 coal basins and in 85 municipal units of Russia from
which 58 are coal-mining territories on the basis of the city-forming coal enterprises.

About 200 thousand people are involved in branch.
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Coal mining in Russia as in the mine way, and in coal mines, constantly
increases. Being the leader in coal export, Russia delivers coal to the countries of the
European Union, to China, Japan, Turkey and other states. Almost in full coal mining
is conducted by the private companies forming specifics of the market. As for quality
of the coal extracted in the Russian coal basins, it is non-uniform. In Russia more
than a third of universal reserves of coal from which about 70% fall to the share of
brown coal is concentrated. Coal basins, at the same time, are very available, and
their development in combination with use of modern technologies is complicated by
nothing.

The coal branch plays a huge role in a country energy balance. Coal is widely
used in power production, making more than 25% in balance of fuel and energy
complex. But the coal share in work of thermal power plants continues to increase.
According to strategic development plans for branch she has to make 31-38% by
2020.

In addition, in the market of the coked coal there is an essential increase of
demand. About 57% of the market are formed by its main participants whom Evraz
group, Sibuglemet and "the Southern Kuzbass" is among. They extract up to (70-80)
% of solid and semisolid coal which is considered the most valuable to the industry.

The prospects of development of coal branch in Russia are connected with
integration of coal production and power that will allow to create modern power
objects on the basis of mines. Development has to happen on the way of re-
equipment of the available mines electrical power generators for energy development.
Re-equipment of processing industry for production of synthetic engine oil is also
possible.

It is expected that in the closest years of Russia the deficiency of coal doesn't
threaten, and the balance of supply and demand in the market will remain. However
the internal prices of the coked coal can raise significantly in the nearest future [4].
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1.3 Technogenic risk

The technogenic risk — is the risk connected with economic activity of the
person.

The basic and the most widespread concept designating an extraordinary
technogenic event is accident. According to the Federal law "About Industrial Safety
of Hazardous Production Facilities" accident is understood as destruction of
constructions and (or) technical devices, uncontrollable explosion and (or) emission
of dangerous substances. This definition relating only to hazardous production
facilities doesn't exhaust all range of accidents as they can occur not only on
dangerous, but on any objects of a technosphere. Therefore there can be useful also
more general formulation defining accident as the dangerous technogenic incident
creating on an object, a certain territory or the water area threat of life and to human
health and leading to destruction of buildings, constructions, the equipment and
vehicles, violation of production or transport process and also to causing damage to
the surrounding environment (GOST P 22.0.05-94).

Now in relation to technogenic disasters the term "accident of technogenic
character" or "technogenic catastrophe" is widely applied. Technogenic catastrophe is
understood as the major accident which has caused the human victims, damage to
human health, destruction or destruction of objects, material values in considerable
sizes and also resulted in serious damage to the surrounding environment (GOST P
22.0.10-96) [7].

The federal law "About Industrial Safety of Hazardous Production Facilities"
has entered also the concept “incident" under which the refusal or damage of the
technical devices used on hazardous production facility, a deviation from the mode of
technological process, violation of the standard legal statuses and the normative
technical documentation establishing rules of conducting works on hazardous
production facility means. An incident - less large-scale extraordinary event, than
accident and technogenic catastrophe, and most often doesn't lead to emergence of

emergency situation even of local scale [8].
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Using the terms "incident", "accident" and "technogenic catastrophe", it must
be kept in mind that in many branches these concepts use with certain features. So,
for example, some branch extraordinary technogenic events are called as the road
accidents, trains wrecks, the fires of various intensity (a separate, continuous, fire
storm), accidents of various degree of chemical danger, radiation accidents and
incidents, etc.

Depending on degree of the working capacity a technogenic object can be in
various states. Several situations, possible for an object, are allocated:

- normal operating conditions (operation);

- violation of normal working conditions (operation);

- design emergency;

- for a design emergency;

- hypothetical accident.

Normal service conditions correspond to the design modes of production or
other type of functioning on this object provided by target (planned) regulations of
his work.

Violation of normal service conditions is caused by any deviation from
planned regulations of work which demands a stop of an object or its part for
elimination of this deviation, but isn't connected with involvement of systems of
technological safety. In particular, violation of normal working conditions (operation)
is the incident which hasn't led to emergence of emergency situation.

The design emergency arises at emergence of initial events (prerequisites,
conditions) leading to accidents which possibility is provided (is revealed,
considered) at design of the corresponding production (difficult technical system, a
technogenic object). At the same time for such cases the specialized systems of
technological safety calculated on consequences of these design accidents proceeding
from possible one failure of processing equipment or one mistake of the operator are
provided.

Behind design the accidents caused by the initial events (prerequisites,

conditions) which aren't considered for design accidents which probability is less,
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than probability of initial events for design accidents and also imposing of additional
refusals over one refusal, including in security systems are considered. For for design
accidents technological security measures of an object aren't provided.

Hypothetical accidents are among for design emergencies and are
characterized by very small probability of such event, but considerable consequences.

The probability of emergence hypothetical and for design accidents, as a rule,
less than 10-8, and their consideration makes usually sense when the emergency
situations which have arisen in their result have national, interstate (transnational) or
global scales.

Important category of the sphere of technogenic safety is the concept
dangerous (or potentially dangerous) a production object. According to the Federal
law "About Industrial Safety of Hazardous Production Facilities" treat the enterprises
or their shops, sites, platforms and also other production objects on which them:

1. Turn out, used, processed, are formed, stored, transported, the following
dangerous substances are destroyed: igniting, oxidizing, combustible, explosive,
toxic, highly toxic and also the substances constituting danger to the surrounding
environment.

2. The equipment working under pressure is used.

3. Permanently installed load-lifting mechanisms, escalators, ropeways,
funiculars are used.

4. Fusions of ferrous and non-ferrous metals and alloys on the basis of these
fusions turn out.

5. Mining operations, works on mineral processing and also works in
underground conditions are conducted.

At the same time, the provided list of hazardous production facilities doesn't
exhaust their full structure. The transport systems, radiation-hazardous and
biologically dangerous objects, hydrodynamic dangerous objects, life support
systems of production objects and the population and others haven't entered him, for

example.
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Fuller and acceptable classification of potentially dangerous objects is their
classification with division into seven groups on sign of nature of emergency
situations which can arise on them

The transport systems - railway, motor transportation, aviation, sea, river,
transport space and pipeline on which accidents are fraught, first of all, with the
destruction of vehicles accompanied with the human victims and material damage
belong to the first group. Pozharovzryvoopasny objects on which are made and stored
belong to the second group. the explosive substances and substances capable under
certain conditions to ignition or explosion are transported. The third group consists of
chemically dangerous objects on which accidents can be followed by emission of
hazardous chemicals. The fourth group consists of radiation dangerous objects on
which accidents can cause leak (emission) of radioactive materials. Biologically
dangerous objects posing potential threat of leak of biologically dangerous substances
belong to the fifth group. The sixth group includes hydrodynamic dangerous objects
on which at destruction of hydraulic engineering constructions formation of waves of
break and flooding of extensive territories is possible. Infrastructure facilities for
ensuring activity of economic objects and life support of the population on which
accidents can paralyze economic activity belong to the seventh group, complicate
living conditions of the population and cause different ecological pollution.

The accidents and technogenic catastrophes happening on technogenic objects

of the listed groups can have consequences of various scales (table 1.3).

Table 1.3. Characteristics of scales of emergency situations of technogenic character

Scale of emergency | Frequency of | Presumable consequences Zone of
situation emergence Economic Number of | €mergency
damage,  US | affected situation
dollar population
Global (planetary) Emergency situations of technogenic character, | Earth in general,
except full-scale world war continent
Transnational 30-40 years 1-10 billion. 10 thousand — | Adjacent states
(mezhgosudarstvenna, 2 million.
continental)
national 10-15 years 100 million - 1| 1-100 state
billion. thousand.
interregional 5-10 years Up to 100|{Up to 50 |For Russia
million. thousand. territory of
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adjacent
territorial
subjects of the
Russian
Federation

regional 1-5 years 10-100 million. | 10-10 For Russia — the
thousand. territory of the
territorial
subject of the
Russian
Federation

local 1-6 months 1-10 million. 10-1000 For Russia — the
territory of local
government

object 1-30 days 100 thousand - | 1-100 Subject to
1 million. economic or
social
appointment

local every minute Up to 100 | Upto1l0 Working
thousand. section,
workplace,
section of the
road, room

The data provided in the table confirm rather high frequency of accidents and
even technogenic catastrophes, relevancy of the economic damages caused by them
and big losses among the population - sanitary and irrevocable. They can serve as
approximate reference points when planning necessary resources for counteraction to
emergency situations.

Management of technogenic risk, management of safety of professional activity
by and large comes down to development and implementation of programs of
activities for accident prevention, decrease in their possible consequences, ensuring
monitoring, restrictions and protection in the course of production activity. The
purpose of this management - achievement of acceptable risk level [24].

As examples of the real measures which are carried out for the purpose of
management of technogenic risk can be called:

- monitoring of a condition of technogenic objects;

- forecasting of emergency situations of technogenic character and assessment
of their risk;
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- rational placement of productive forces on the territory of the country from
the point of view of technogenic safety;

- accident prevention and technogenic catastrophes by increase in technological
safety of productions and operational reliability of the equipment;

- development and implementation of technical measures for decrease in
possible losses and damage from emergency situations (mitigation of their possible
consequences) on concrete objects and territories;

- preparation of objects of economy and life support systems of the population
for work in the conditions of emergency situations;

- declaring of industrial safety and licensing of kinds of activity in the field of
industrial safety;

- conducting state examination in the field of protection of the population and
territories against emergency situations;

- carrying out the state supervision and control on questions and technogenic
safety;

- insurance of technological hazards;

- informing the population on potential technogenic threats in the territory of
accommodation;

- implementation of measures of protection of the personnel and population
living in the territories adjacent to potentially dangerous objects;

- maintenance in readiness of the governing bodies, forces and means intended

in case of accidents for carrying out rescue and other urgent works etc. [25].

1.4 How is the risk landscape changing

1.4.1 A look to the future—top risks of tomorrow

Executives envision strategy-related risks as important now, and becoming
increasingly vital in the future. When asked to priority rank future business and IT
risks, innovation and cyber security risks topped the lists respectively Top business

Addressing strategic risks requires manufacturers evaluate whether risk

assessments are conducted in a manner that benefits the organization to the fullest
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extent possible. This evaluation should prompt questions as to whether or not risk
assessments need to be conducted more frequently to detect emerging risks; whether
risks are discussed in an ongoing fashion or just at formal, periodic presentations; and
what methodologies beyond traditional interview and survey techniques may be
needed.

Innovation is a crucial strategic concern, with mounting pressure to meet
anticipated return on investment (ROI) for manufacturers. Product innovation can
rapidly make existing products obsolete. Innovation in the manner and pace at which
products are developed, produced, and taken to market has the potential to deliver
considerable value to the innovator while leaving the unprepared facing substantial
competitive disadvantages. Technological innovation enables the manufacturing
business model more every day and it can present a strategic risk as well. Among
other benefits, technological advances enable companies to more effectively manage
expansive international supply chains and adjust production plans to meet changing
market conditions [26].

Increasing reliance upon technology also means that technological risks can
morph into strategic risks for manufacturers. To survive and thrive amid such a
changing risk landscape, a company’s risk assessment focus and practices should
align with those changes. The manufacturing industry, as a whole, is a leader in
research and development (R&D) and innovation across all industries in the United
States. According to the National Science Foundation, manufacturers (excluding
pharmaceutical companies) spent over $160 million on R&D in 2012, a number that
represented 53% of all R&D spend in the United States. On a per company basis, this
amounted to about 3.8% of revenue for manufacturers compared to about 2.5% for
nonmanufacturers.i Moreover, approximately 80% of this spending was selffunded
showing the impressive level of reinvestment made through R&D in the US
manufacturing industry.ii It also highlights the strategic importance of R&D,
choosing the correct level of investment and effectively measuring return on those

investments can have meaningful impacts on future positioning.

103



Internal audit can play an important role in providing an independent
assessment to the organization of the processes and controls related to innovation and
R&D decisions; measurement and metrics used to determine effectiveness of
investments, and monitoring of progress, timelines, and budgets. Internal auditors
should consider building projects related to innovation in the annual audit plans to
bring greater value to the organization, with a focus on key risks to the processes
involved [27].

1.4.2 Managing cyber risks

Almost every top IT risk of tomorrow has a cyber impact element. Given
organizations cannot prevent all cyber incidents, the traditional discipline of security,
isolated from a more comprehensive risk-based approach, may no longer be enough
to protect an organization. Through the lens of what is most important to the
organization, investment in cost-justified security controls to protect the most
important assets is necessary, but the organization should focus equal—in some cases
greater—effort on gaining

Beyond intellectual property concerns, manufacturers face the risks of
attempts to access nonpublic information that so many other businesses face as well.
The costs associated with the aftermath of such an attempt can be very high. In the
United States, the average cost of a data breach is $188 per lost or stolen record, or an
average of $5.4 million per organization breached. More insight into threats, and
responding more effectively to reduce their impact. Understanding the risks involved
with protecting company assets and containing such costs is essential. In addition to
an effective risk management program, which includes cyber security education
programs and monitoring, internal audit can help the organization better understand
its preparedness by using analytics to detect breach patterns and reviewing cyber-
controls in a regular cadence.

Cloud computing has taken the business world by storm—and with it comes a
potential deluge of risks. As confidentiality, security, service continuity, and

regulatory compliance become even more critical in the digital enterprise, what role

104



should internal audit play in addressing these risks? Internal audit should make sure it
understands the organization’s current cloud footprint, conducts cloud audits by
starting at the procurement process, and recognizes the conditions that prompt
business users to bypass the IT shop and sign up for cloud services directly. It should
also develop and leverage a customized framework tool to help identify the
organization’s top cloud risks and drill down to key statements.

Understanding what can set a company apart competitively—today and in the
future—is critically important for risk management. Product innovation, spurred by
changing customer preferences, technology, or other factors, means that incremental
improvements to an existing product may not be sufficient to address changes in
demand. Maintaining competitive advantage can be costly and realizing acceptable
ROl may prove to be challenging. For example, 3D printers promise to help
companies revolutionize how prototyping and perhaps even how production takes
place. However, capturing this opportunity will require substantial investments in
R&D, where effective governance and appropriate risk assessment practices will be
called upon to realize acceptable ROI.

The findings were derived by executives rating both their company’s current
competitiveness in each capability relative to its closest global rivals and each
capability’s importance to their company’s competitiveness in the future.vi The
findings are illustrated in the clusters of capabilities.

Among the capabilities plotted on the chart, those in which high performers
stand apart from the pack and in which they likely will continue to lead are “game
changer” capabilities. Along the current competitiveness scale, high performers are
significantly better than their counterparts today on game-changing capabilities, and
along the future importance scale, high performers place considerably more weight
on game-changer capabilities than do the other companies in the study. Notably, top
risks identified based off responses to the MAPI and Deloitte internal audit study
align with high-performer game-changing capabilities.

For example, innovation and talent management are among the game-

changing capabilities that were also ranked as priority business risks by respondents
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to this study, indicating leading practices in these areas may set a company apart.
What’s more, risk management and data analytics—areas where internal audit and
risk executives are making significant investments—were also classified as game-
changing capabilities that set high-performance manufacturers apart.

Complexities of supply chain Manufacturers' supply chains are highly
complex and continuously exposed to a variety of risks, emanating from within and
outside of their value chains. There are macroeconomic risks around geopolitical
pressures, regulatory requirements, environmental/social responsibilities, and
challenges faced in emerging markets. There are also extended value chain risks
related to thirdparty service providers, and operational risks related to development
planning, sourcing, production, and distribution. In addition, the supply chain should
consider functional risks related to financial investments, human resources, and IT.
All these factors increase the complexities of supply chain management and, if not
managed carefully, can result in potential adverse impacts to sales and brand
reputation [28].

In light of the risks of operating a complex supply chain, manufacturers
should consider how to build resiliency into the supply chain. Resilient supply chains
can address critical vulnerabilities proactively, with a more targeted approach than
attempting to predict and prepare for every risk type. A resilient supply chain
balances risk and costs to prevent or recover quickly from a multitude of dynamic
and simultaneous risk-related disruptions. This is generally achieved through having
visibility and transparency in the supply chain, flexibility in sourcing, collaboration
within and outside of the organization, and a strong control environment. Internal
audit can play an important role in the supply chain processes by assessing related
regulations across jurisdictions and monitoring processes on a global basis,
evaluating import and export processes, and assessing third-party risks.

Internal audit can also consider the risk management framework
methodology, tools, and technology leveraged by the business. Other areas to

consider include measurement techniques for monitoring supplier performance,
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availability and delivery of materials, and risk sensing analytic capabilities

established by the business to monitor risk exposures within the supply chain.

1.4.3 The growing manufacturing skills

The Manufacturing Institute and Deloitte Consulting LLP 2015 Skills Gap
Studyvii reveals the talent issue is growing —over the next decade, nearly three-and-
a-half million manufacturing jobs likely need to be filled and the skills gap is
expected to leave 2 million of those jobs unfilled. With CEOs and manufacturing
executives around the identifying talent-driven innovation as a top determinant of
competitiveness,viii it stands to reason the implications of such a talent shortage are
significant and can have a material impact on manufacturers’ growth and
profitability. For example, 82% of executive respondents indicate they believe the
skills gap will impact their ability to meet customer demand, and 78% believe it will
impact their ability to implement new technologies and increase productivity. In
addition, executives indicate the skills gap impacts the ability to provide effective
customer service (69%), the ability to innovate and develop new products (62%), and
the ability to expand internationally (48%). Eighty percent of manufacturing
executives reported they are willing to pay more than the market rates in workforce
areas reeling under talent crisis. Still six out of 10 positions remain unfilled due to the
talent shortage. This clearly indicates there are not a sufficient number of workers in
manufacturing to fill these positions. Additionally, executives reported it takes an
average of 94 days to recruit employees in the engineer/researcher/scientist fields and
an average of 70 days to recruit skilled production workers. Facing these numbers, it
comes as no surprise why manufacturers report the most significant business impact
of the talent shortage is their ability to meet customer demand.

To address the skills gap, manufacturers not only have to find workers with
the requisite skills needed to meet today and tomorrow’s advanced manufacturing
requirements, but they should also develop and engage their existing workforces.
Creating a supply of workers with manufacturing skills—engineering, skilled trades,

and production—will be critical to the future competitiveness of manufacturing
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companies, as well as the industry as a whole. An important component of addressing
the talent crisis is designing strategies that optimize talent acquisition, development,
and deployment; and, with seven out of ten surveyed executives reporting a shortage
of workers with adequate technology and computer and technical training skills, it is
understandable this is a pressing concern [29].

Internal audit can play a key role in assessing the human resources (HR) and
talent processes in place designed to address anticipated talent shortage and skills
gaps risks. An opportunity exists to play a strategic role in identifying weaknesses
and assessing an organization’s ability to identify resources capable of enabling the
organization to meet its objectives. This may involve assessment of areas, such as
recruiting and retention programs, HR IT systems, and deployment of data analytics
capabilities to monitor trends.

The time is coming for manufacturers to consider a risk committee of the
board

Ninety-three percent of survey respondents indicate risk management
oversight rests with the full board or audit committee. Only 2% of respondents
reported having a risk committee (figure 3) and the chief audit executive (CAE) is
most frequently indicated the owner of Enterprise Risk Management As the ultimate
home of strategic direction, the board of directors is where the risk “buck stops.”
However, given the risk complexity facing most manufacturing organizations, the
competing priorities of modern boards (especially in public enterprises) and the
reasonable time available to consider risk, it may be time to give risk management a
clear subcommittee. Many manufacturers already do this, calling upon the audit
committee. However, this home should be carefully considered.

The audit committee has a key responsibility for overseeing financial risks,
but the committee’s acumen may not transfer to vulnerabilities beyond financial
reporting. For example, a strategic or operational risk may be deemed less critical by
the audit committee. Given the volume of specific responsibilities audit committees
face, coupled with the pace at which risks change, it may be time to give risk a

specific and dedicated home at the boardConsidering the complexity and velocity of
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risks facing manufacturers, as well as the growing importance of understanding
strategic risks for the board, consideration should be given to whether it is time for a
risk committee of the board. In many respects, it becomes a question of when, and
not if, for manufacturers. Undoubtedly, there may be issues, such as overlap of
responsibilities for board committees to be addressed, how to allocate skills and the
very nature of the type of board member to be recruited. Each of these issues,
however, may ultimately enhance the company’s risk governance and consequently
the corporate governance.

Similar to the board level, risk needs a clear owner that is involved in
operating the business. Internal audit can then provide an objective evaluation of
management’s effectiveness in managing risk.

Internal audit absolutely has a role in an effective ERM program; however, in
every situation, that role should stop short of responsibility for the program. When an
internal audit team is responsible for ERM, two related problems are presented. First,
it can pull internal audit. Second, as a result of being in an operational role, the
objectivity of the internal audit function is undermined for risk management, thus
rendering a capability looked to by the board to provide assurance, potentially
incapable of doing so.

If ERM should not rest with internal audit, then who should be responsible?
The answer to this question is nuanced, depending on the individual skills of those
being considered and the needs of the organization. Therefore, there is not a “right”
answer to the question; rather, certain characteristics should be present. ERM should
be championed by someone who:

* Has sufficient seniority and credibility to be effective driving actions that
result from the ERM program

» Has the broadest possible understanding of all the different types of risks
that face the organization (financial, operational, compliance, and strategic)

» Has the appropriate executive and board support to marshal all resources

necessary, internally or externally, to pursue the program
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For some organizations, this may mean creating a chief risk officer (CRO)
role. Other industries, primarily financial services, are creating this role. For
manufacturers, the focus should be on maximizing the effectiveness of risk

management and finding the proper executive champion.

1.4.4 The path forward

Manufacturing companies have been involved in risk management since
before the industrial revolution— each generation has brought new challenges and
new opportunities. Today is no different. Based on the survey responses, there are
several factors those responsible for risk can consider to position risk management as
an advantage rather than a liability.

Manufacturers today should consider their entire approach to risk. Strategic
risks may be the most crucial risks facing many manufacturers, and each company
should consider how well its current approach identifies and assesses such risks.
Changing that approach may mean making risk a standing topic at board meetings
and/or having a CRO or other champion at the senior management level. Internal
audit can then support that approach by evaluating the effectiveness of risk efforts
and adding insight into risk governance and evaluation.

A holistic approach to risk and risk assessment is needed. Continual attention
from a board risk committee, a CRO or other champion, and internal audit supports
that holistic approach. That structure helps embed risk consideration within a
manufacturer’s business culture. Critical risks may trigger additional risks within the
company and will likely require the ability to deliver a coordinated response due to
the number of areas affected.

Identifying and monitoring key risk indicators supports a holistic approach
because it places greater emphasis on detecting risks surrounding core business
assumptions at an early stage, rather than responding to such risks once they are
much more evident and more difficult to mitigate. Internal audit’s focus should
encompass Vvital highimpact areas of possible emerging risk, such as R&D or

marketplace changes, so its risk assessment role is left as a routine activity, primarily
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focused on assessing known risks. Even incremental improvements in risk
management can lead to significant value enhancement. Modest improvements in
addressing strategic risk may mean the difference between a quarter or a year where
performance , versus a longer decline that becomes difficult to reverse. Improved risk
recognition and response enables a manufacturer to retain a long-term focus on
differentiating its products on elements besides price, and on revenue enhancement,
rather than cost-cutting measures. The enhanced ability to recognize and effectively
address strategic risks can give a manufacturer a competitive advantage, an advantage

that enables it to not only survive, but thrive amid change [30].
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