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Pedepar

Broimycknas kBanudukanmonHas pabora cocrout w3 /0 cTpaHuie, 2
PUCYHKOB, 6 Tabmuil, 50 UCTOYHUKOB, 4 PUITOKEHUS.

KnroueBrie CJIOBA: XUMHNYECKHUE PEAKTUBBI, CKIIA/,
ABTOMATHUYECKHUE CUCTEMBI [TOXXAPOTYIIEHNWA, 'A30BOE
[TOXKXAPOTYIIEHUE, XJIAOH.

O0bexToM wuccienoBanms sBisgercs — I[IAO  «HoBocuOupckuit  3aBon
XUMUYECKUX KOHIICHTPATOBY

Llenpro paboThl siBIsIETCS pa3pabOTKa aBTOMATHUYECKOW YCTaHOBKH Ta30BOTO
MOKapOTYIIEHUS Ha CKJIaJIe XUMUYECKUX PEaKTUBOB. B paboTe mpousBeneH aHaIu3
HOPMATHUBHBIX JOKYMEHTOB B OOJacTH oOecleueHus MOKapHOH Oe30MacHOCTH,
MIPOAHAIM3UPOBAHBI CUCTEMBl aBTOMATHUYECKOTO TIOXAPOTYIICHUS, PACCUUTAHBI
KOJIMYECTBAa MOJYJIEM MOXApPOTYIICHUS], TUIOMIAJAN JOTOJHUTEIBHBIX IPOEMOB B
MOMEIICHUH JJisi cOpoca M30BITOYHOTO JAaBJICHUS, OMPECICHbl MOIIHOCTU IMOJAYU
OTHETYIIAIIEr0 BEIIECTRA.

B pesynbTaTe uccienoBanus ObUIM BBHITIOJHEHBI CIETYIONTUE 3a1a4H:

- MpOBEAEH 0030p IUTEpaTyphl;

- JlaHa XapaKTepUCTUKa OOBEKTa CKJIajJa XUMHUYECKUX peakTuBoB I[TAO
«HoBocuOupckuii 3aBOJ XUMKOHIICHTPATOB» W OIICHEHBI MEPONPUATUS OOBEKTa
3aIUTHI [0 TTOKAPHOU 0€30TaCHOCTH;

- paccyuTaHbI napaMmeTpbl  MOJYJBHOM  YCTAaHOBKM  Ta30BOTO

MOXKApPOTYHICHUA AJIA IIOMCIICHUA TPAHCIIOPTHOT'O IICXaA.



Abstract

The final qualification work consists of 70 pages, 2 figures, 6 tables, 50
sources, 4 appendices.

Keywords: CHEMICAL REAGENTS, WAREHOUSE, AUTOMATIC FIRE
EXTINGUISHING SYSTEMS, GAS FIRE EXTINGUISHING, FREON.

The object of the study is-PJSC «Novosibirsk Plant of Chemical
Concentrates»

The aim of the work is to develop an automatic gas fire extinguishing system in
a chemical reagent warehouse. The paper analyzes the regulatory documents in the
field of fire safety, analyzes the automatic fire extinguishing systems, calculates the
number of fire extinguishing modules, the area of additional openings in the room for
relieving excess pressure, and determines the supply capacity of the extinguishing
agent.

As a result of the study, the following tasks were performed:

- literature review conducted;

- the characteristics of the chemical reagent storage facility of PJSC
"Novosibirsk Plant of Chemical Concentrates™ are given and the measures of the fire
safety protection facility are evaluated;

- the parameters of the modular gas fire extinguishing system for the

transport shop premises are calculated.
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BBenenne

XuMu4eckass TMPOMBINUICHHOCTh — O3TO OTACNIbHAas OTpacib, KOTOpas
OXBAThIBACT MPOM3BOACTBO MPOIYKIUU W3 MHHEPAIBHOTO, YIICBOAOPOIHOTO H
JIpYTUX BHIOB CBIPhS C TOMOIIBI0 XHMHUYECKOH o0paborku. [Ipeampusitus
XUMHYECKOW TMPOMBINUICHHOCTH TOJBEPKECHBI OOJBIIIOMY KOJUYECTBY PHCKOB, B
HIEPBYIO OYepe/Ib, 3-3a crielu(uKkn mpou3BoacTBa. [0oBBIIICHHAS TOKAPOOTIACHOCTh
NPEANPUATHA XUMHYSCKOW TPOMBIIUICHHOCTH OOBACHSIETCS HAIMYUEM OOJBIINX
KOJIMYECTB JIETKOBOCIIAMEHSIEMBIX JKHJIKOCTEH, JIAaKOB, KPAacOK, PaCTBOPHUTEICH,
MIUPOKUM NMPUMEHEHHEM TEXHOJOTHUECKUX IMPOIECCOB C UCIOIb30BAHUEM BBICOKUX
JaBJIeHUH 1 Temreparyp [1].

[To>xapHasi OMacCHOCTh XMMHYECKUX IMPOU3BOJACTB BO3PACTAET B pE3yNbTATEe
WCTIOJIB30BaHUS CIIOXKHBIX MPOU3BOACTBEHHBIX YCTAHOBOK, MPEICTABIISIONIMX COOOM
KOMITAKTHBIE COOPYKEHHsI OOJBIION BBICOTHI, B KOTOPBIX HAXOMATCS 3HAYUTEIbHBIC
KOJINYECTBA TOPIOYHX JKUAKOCTEH, CKMKEHHBIX TOPIOYMX Ta30B U IMOKaPOOIMACHBIX
MaTepuasioB. BbICOKasi Mmo)kapHasi OMACHOCTh MPHUCYIIA TAKKE TEXHOJIOTHYECKUM
nporeccaM, MPOTEKAIONIMM TP  BBICOKMX TEMIIEpaTypax W TMOA  OOJIBIIUMH
naBJiICHUSIMH [2].

HaunOounbuield moxapoonacHOCTbIO OTJIMYAIOTCS CKIIAJbl WIH TEPPUTOPUU
CKJIAJIOB, Ha KOTOPBIX XPAHATCS XHMHUYECKHE pPEaKTUBBI. bBOJbIIyr0 OMacHOCTbH
NPECTABISAIOT COCYJbI U IUCTEPHBI C TOPIOYUMH KHUAKOCTSIMH. ONacHOCTh MOXKapa
WIM B3pbIBa YCWJIMBAETCS B Cllyyae IOMaJaHUs B IMPOCTPAHCTBO HAJ ypPOBHEM
KHUJIKOCTH KUCJIOpOJa BO3JyXa MPH HAIMYMH HEIJIOTHOCTEH B coeanHeHUsX. Ecmu
COCYJl HaXOJUTCS TIOJ JABJICHUEM, TO Yepe3 TH HEIUIOTHOCTH TOPIOYUE Tra3bl WIN
KHUJIKOCTH MPOHUKAIOT B IOMEIIEHHe, 00pa3ys B HEM I0Kapo- U B3PHIBOOMACHEIC
KOHIIeHTpanuu [3,4].

Takum oOpa3oM, MoXxapHasi OMACHOCTh XMMUYUECKUX MPEINPUATHI 3aBHUCHT

oT crenuduuecknx OCOOEHHOCTEH TMPOM3BOJICTBA: COCTaBa OOOPYIOBAHUS;
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XapakTepa TEXHOJIOTMYECKOro Mpoliecca; TEMIIEPATYPHOTO PEXUMa, MPU KOTOPOM
BEJIETCSI IIPOLIECC, OTHE- U B3PBIBOOIIACHOCTH BCIIOMOTATEIbHBIX MATEPUAJIOB.

Lens paboThl: pa3paboTka aBTOMAaTUYECKOM  YCTAaHOBKM  Ta30BOIO
MOKAPOTYIIEHUS Ha CKJIaJe XUMHUYECKHX peakTuBOoB «HoBocmOmpckoro 3aBoma
XUMHUYECKUX KOHIICHTPATOBY.

JI1s1 JOCTUXKEHUS TOCTABICHHOM 11eJ11, HE0OOXO0IUMO PEIIUTh 3a/1auu:

1) npoBecTH 0030p JUTEPATYPbl © HOPMATUBHBIX HCTOYHUKOB IO BOIIPOCAM
COCTOSIHUA TpoOJeM oOecredyeHusl TMoXapHOoW Oe30MacHOCTH Ha XHUMHYECKUX
NpEANPUATUSAX;

2) JaTh XapaKTEPUCTHKY OOBEKTa 3alIUTHI CKJIaJa XMMHUYCCKHX PEaKTHBOB
[TAO «HoBocubupckoro 3aBoja XHMHYECKHUX KOHIIEHTPATOB» H  OIICHUTH
MEpONPUSTHS 00BEKTA 3aLTUTHI IO MOKapHON OE30MIaCHOCTH;

3) paccuuTaTh napaMeTpbl MOZYJIbHOM YCTaHOBKH ra3oBOro

MOXKApPOTYHICHUA AJIA ITIOMCIICHUA TPAHCIIOPTHOT'O IICXaA.
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1.06ecneueHne no>xapHoii 6€30MaACHOCTH Ha XUMHUECKUX TPEIIPUATUIX

1.1 TloxkapoonacHOCTh XUMHUYECKUX MPEATPUSITHIA

[ToxxapHyl0 OMAcCHOCTh TMPEANPHUATHH XUMHUYECKOM IPOMBINIJIEHHOCTH
00YCJIOBJIMBAIOT OCOOCHHOCTH BEIIECTB M MaTepHaOB, OOJBIIMHCTBO M3 KOTOPBIX
XapaKTepU3yIOTCA MOBBIIMICHHON MOXKApPHON OMACHOCTHIO, JIETKO BOCILUIAMEHSIIOTCS U
WHTEHCUBHO TOPAT, 00pa3ys MPU ITOM TOKCUYHBIE TIPOTYKTHI TOPEHUS.

[ToxapHas omacHOCTh Ha XHWMHYECKHUX TMPOU3BOACTBAX BO3pACTAaECT B
pe3yabTaTe HCMHOJIb30BAHUS CJIOKHBIX MPOU3BOJCTBEHHBIX YCTAHOBOK, B KOTOPBIX
HaxOJUTCS  OOJBIIIOE  KOJUYECTBO TOPIOYUMX  JKHUJKOCTEH, I0XKapOOIacHBIX
MaTepUaJiOB, U CKMKCHHBIX T'a30B.

3HauuTeNbHAA TOXKApHAsl OMNACHOCTh MPUCYIIA TaKXKE TEXHOJIOTUUYECKUM
mporieccaM, MPOTEKAIOMUM 10 OOJBIIUM  JIaBJICHHEM H TMPH  BBICOKHUX
Temneparypax. Bce 3T0 roBOpuUT 0 TOM 4TO, JIt0OO€ HE3HAUYUTEIHHOE HapyIICHUE
TEXHOJIOTUYECKOr0 Tpollecca MM HEOCTOPOXKHOE OOpalleHue C OTHEeM 4YacTo
SABJISIIOTCS TIPUYMHAMU BO3HUKHOBEHHUS TOXKApOB Ha MPEANPUATUSIX XUMHUYECKOM
MIPOMBIIIJIEHHOCTH.

B TexHoJIornyeckux anmnaparax, CoJIepKaliuX B3phIBOOINIACHBIE CPEJIbl, MOTYT
BO3HUKAaTh B3pbIBbl. OHHM  HauOojee BEpPOSITHBI TMPU  OCBOCHUU  HOBBIX
TEXHOJIOTUYECKHUX  TPOIECCOB  MPOU3BOJCTBA W IIYCKE  HOBOTO  WIIH
PEKOHCTPYHPOBAHHOT'O 000PY/IOBAHMUSI.

Cornmacno cratuctuke MUC Poccumn, 3a 2019-2020 roxm, kotopas
Mpe/CTaBjI€Ha Ha pUCYHKE 1, MOXHO cJaenaTh BBIBOA, 4YTO TOXKaphl B
MPOU3BOJICTBEHHBIX 3/TAHUSIX U CKJIAJICKMX MOMEIICHUSAX 3aHUMAIOT TPETHIO TTO3ULIUIO
M0 KOJINYECTBY TOXKAapOoB Ha oO0BekTax. M3 »TOro MOXXHO caenath BBIBOJ, UTO
obecricueHue MoKapHOM 0E30IMaCHOCTH Ha 00BbEKTAaX XUMHUUYSCKUIH ITPOMBIIIICHHOCTH

SIBIIICTCS aKTyaJIbHOM mpoOemoii [5].
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B 34aHMA }KUNOTO Ha3HaYeHnA

H HeacnayaTupyemble 34aHUA

¥ NHble 06BbEKTbI

M [poun3BOACTBEHHbIE OOBEKTDI

B CKnagckue 3gaHna

H NpeanpuaT1a TOProsam

1 ObpasoBaTesibHble

opraHvsauuu

[ O6beKTbI 34paBOOXPaHEHUs

AOMUWHWUCTPATMBHbIE 34aHUA

Pucynoxk 1 — CratucTrka noxapHoil ONacHOCTH B 3[JaHUAX U COOPYKEHUAX 32
2019-2020 rox

[loxxappl Ha MOpPEeIUPUATHSAX XUMHUYECKOM MPOMBIIUIEHHOCTH 3a4acTyro
IPUBOJAT K XUMUYECKON aBapuu, KOTOpas B JajdbHEHIIEM MOXET MOBJeUb 3a COO0U
YEJIOBEYECKHE KEPTBbI, MATEPUAIIBHBIE MIOTEPU U IKOJIOTHYECKUX BPE.

OCHOBHBIMHM TPUYMHAMHU TOKAPOB HA XUMUYECKUX MPEANPUATUSX SIBISIIOTCA,
HapylIeHue IIpaBUI N0KapHOMI 0€30MacHOCTH, CaMOBO3rOpaHue "
CaMOBOCIUIAMEHEHHE BEILECTB, OOpaIlaloNIMXCs B TEXHOJIOTMYECKUX arraparax,
HEKaYeCTBEHHOE TEXHUYECKOE OOCTYyXMBAaHHE U  PEMOHT O0O0OpYIOBaHMS,
HEUCIPABHOCTh 3JIEKTPOOOOPYAOBaHUS, HAPYLIEHUE pEeXHUMa OHKCIUTyaTallud U
MOBPEXKICHUE TEXHOJIOTHYECKOTO 00opymoBanus [6,7].

AHanu3 XxapakTepa NPUYMH aBapuil B XUMHUYECKOM M He()TeXMMHUECKON
IPOMBIIIJICHHOCTH TIOKa3bIBa€T, YTO 3a IOCJEIHEE MAECATUIICTHE OOJIBIINHCTBO
CBSI3aHO C B3pbIBAMM Pa3JIMUHBIX XUMUYECKHX BEIIECTB, 54% - BHYTpH anmnaparypsl,
a 46% - B MpOM3BOACTBEHHBIX TIOMELIEHUSAX U HA HAPYKHBIX YCTaHOBKax. Bo MHOTrHMX

ClIy4asix aBapuiiHasl yTe€4Ka U B3phIBHOE CTOPAHME MOKAPO-B3PHIBOONACHBIX BEIIECTB
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B arMocdepe SABISIOTCA OCHOBHBIMH IPUYMHAMH  pa3pylieHUH, yOBITKOB,
TIOCJICAYIONTUX OOIIUPHBIX MTOKAPOB.

[ToTeHIMaNBPHBIME OOBEKTAMHU aBapHUii, CBSI3aHHBIX C B3PBIBOM, SBIISIOTCS, KakK
MIPaBUJIO, XPAHUJIUINA U CKJIIbl B3PHIBOTIOKAPOOIIACHBIX BemecTB. Cro1a OTHOCATCS
HedTeckmaabl U HeTeOas3pl, CKIIAIbl PAKETHOTO TOIUIMBA, CKJIAAbl apTULUICPUUCKUX
OoernpunacoB, CKIaabl MHXCHEPHBIX OOCMPHUIIACOB, CKJIAIbl B3PHIBYATHIX BEIICCTB.
Bosropanust pa3iMyHBIX MaTEpUAIOB, XPAHANIMXCA B CKIAIACKUX ITOMEIICHUSX, C
KaKJIM TOJIOM IIPOMCXOJAT BCE 4Yallle, CKJIATUPOBAHKEC B OJHOM MeECTe OOJIBIIIOro
KOJIMYECTBA JICTKOBOCTUIAMEHSIOIIUXCS CPEACTB U IIPEIMETOB MPUBOAMT K OBICTPOMY
pacipoCTpaHSHHUIO OTHS M CYIIECTBEHHO 3aTPYAHSET ero TymeHue[8].

OCHOBHBIMH IPUYHHAMU BO3TOPaHHUS B MecTax XpaHCHHS
B3PBIBOIIOKAPOOIIACHBIX ~ BEIIECTB, KaK IMPaBWIIO, SIBISIOTCS HEOCTOPOIKHOTO
oOpalieHHE C OrHEM; HCHUCIPABHOCTh JJICKTPOIPHOOPOB WM  IIPOBOJIKH;
CaMOBO3TOpaHue CKJIAJUPYEMbIX MAaTEPHAIIOB IIPU HAPYIICHHHM IPABHJ XPaHCHUS.
N306exaTh MOXApOB Ha CKJaJe IOMOXET 3HAaHUE OCOOCHHOCTEH XpaHEHUSs
pa3sIMYHBIX MaTEpPHAIOB M  CTPOroe COOMIOACHUE TpeOOBaHUU  IOXKApHOM

oe3omacHoctH [9].

1.2 Ananu3 HOPMATHUBHBIX JOKYMEHTOB MO O0ECHEUYECHUIO MOXKAPHOU

0€30MacHOCTH

K HOpMaTHBHBIM JOKYMEHTaM IO TMOKapHOW O€30MaCHOCTU OTHOCSTCS
CTaHJapThl, HOPMbI W TpaBUJa IOKAapHOH O€30MaCHOCTH, WMHCTPYKUUU U HHbBIE
JIOKYMEHTBI, COIEprKaIlre TpeOOBaHUS MOKapHOU 0€30MacHOCTH.

['maBHBIA JOKYMEHT, KOTOPBIN OmpenesnseT TpeOOBaHUS MPOTHUBOIIOKAPHOTO
pexuma — 310 Denepanbubiii 3ak0H Ne 69-O3 «O moxkapHOW 0€30MacHOCTH» B
aKkTyaJgpHOU pefakuuu ot 26 urong 2019 romga. OH perynupyer npaBoBble OTHOLIEHUS
B JTOM cdepe, BO3HHUKAIOUIME MEXAY IOPUAMYECKUMHU JIMLAMHU, TpakJaHaMH,

rocyaiapCTBEHHBIMH MW PCTUOHAJIIBHBIMU IIPCACTABUTCIAMHU  BJIACTH. OcranbHble
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3aKOHOJATENbHbIE  aKThl, JCHCTBYIOIIME HAa TEPPUTOPUM HAIEW CTpaHBbI,
COOTBETCTBYIOT TpeOoBaHUsIMU JaHHOTO DenepanbHOro 3aK0Ha.

Uto Kacaercs MPaKTUYECKOT0 BOIUIOLIECHUS PELICHUN IO 3alUTE OT MOoXKapa,
TO 3TY CTOPOHY peryiupyet PenepanbHbiil 3akoH oT 22 utonst 2008 roga Ne 123-D3
«Texunyeckuid pernaMeHT O TPEOOBAHUSIX MOKAPHOU OE30MaCHOCTHY C MOCIETHUMU
W3MEHEeHUsIMHU, BHeceHHbIMU 27 nekadpst 2018 roma. B Hem coneprkarcs mpaBuia,
KOTOpbIE  HEOOXOIWMO  COOJIOJaTh TPH  MPOCKTUPOBAHUHU, CTPOUTEIIBCTBE,
KalpeMOHTE O0BEKTOB, TPHU pa3pabOTKE TEXHUUECKON JOKYMEHTAIIMU Ha HUX.

Tak ’k€ OCHOBHBIMM HOPMAaTHUBHO-IPABOBBIMM aKTaMH, IO TOKApHOU
0€30MacHOCTH SABJISFOTCS:

- IlocranoBnenue IIpaBurensctBa Poccuiickoii @enepannu ot 25.04.2012
Ne 390 «O nmpoTHBOIIOKAPHOM PEKUMEY;

- Ilpukaz MUC PD ot 12 pexabpst 2007 r. Ne 645 «O6 yTBEepKIaeHUU
Hopm mnoxapHoii 0Oe3omacHoctu «OOyueHue MepaMm TMOKapHOW O€30MacHOCTH
pabOTHUKOB OpPraHU3aALUN»;

- Ilpukaz MYC PD ot 18.06.2003 Ne 315 «OO6 yTBepkIACHUH HOPM
noxkapHol Oe3omacHoctu «llepedyeHb 37aHUM, COOPYKEHUW, TOMEIICHUN H
o0OpyZoBaHUs,  MOJICKANIMX  3al[UTE€  aBTOMATHUYECKHUMH  YCTaHOBKaMHU
MOXKAPOTYIIEHUS W aBTOMaTHYeCcKoW moxkapHou curHanuzamuein» (HJIb 11003)»
(nng 3gaHui, BBEGHHBIX B 3KcIUTyaTanuo A0 2009 rona);

- IIpukaz MYC Poccum ot 25.03.2009 Ne 175 «OO6 yTBep)aeHUU CBOJA
npaBusl  «CUCTEMBI  NPOTUBOIOKAPHOM  3aIUMTBL.  YCTAHOBKM  ITOKapHOM
CUTHAJIM3AIMM M TOXKapOTYyIIeHUs aBToMartuueckue. Hopmbl u  mpaBuiia
MPOEKTUPOBAHUS»;

- IIpukaz MUC P®D ot 20.06.2003 Neo 323 «OO6 yTBEpXJACHUU HOPM
nokapHoi 6e3omacHoctu «IIpoeKkTUpOBaHWE CHCTEM OIOBEIIEHUS JIIOJEH O MOoXKape
B 3maHuax u coopyxenusx» (HIIb 104-03)» (mns 3maHuii, BBEACHHBIX B
skcrutyaranuto 10 2009 roga);

- Ilpukaz MUC P® ot 25.03.2009 Ne 173 «O06 yTBepKIeHHH CBOAA

npaBuil  «CHCTEMBI MNPOTUBOMOXKAPHOW 3amuThl. CucremMa ONOBELICHUS U
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yOpaBlIeHUS dBaKyalued JoJAedl mpu  mokapax. TpeOoBaHus — MOXKApHOM
0e30MacHOCTI.

OCHOBHBIM PETIAMEHTUPYIOIIUM JOKYMEHTOM B 00JacTH oOecredeHus
31aHUM U COOPYKEHUN CHCTEMAMH OITOBEILICHUS U YIPABJICHUS dBAKYALUEN SIBISCTCS
«CIT 3.13130.2009. CBon npasui. CucteMbl NpOTUBOMOXKAPHOM 3amuThl. Cucrema
OTIOBEILICHUA U YIIPABJICHUS dBaKyaluen roeil npu noxape. TpeOoBaHMs MOKapHOU
0e3zonacHocTh». J[aHHBIM JOKyMEHT pa3paboTaH B COOTBETCTBUU CO CTaTheil 84
®epnepanbHOro 3akoHa oT 22 urons 2008 r. Ne 123-®03 «TexHudeckuil periaMeHT o
TpeOOBAHMSIX TMOXKAPHONH OE30MaCHOCTHY, SBISACTCS HOPMATUBHBIM JOKYMEHTOM IIO
MOKAPHOHN 0€30MacHOCTH B 00JIACTH CTAHIAPTU3aLUUA JOOPOBOJIBHOIO IPUMEHEHHUS U
yCTaHaBJIMBAET TPEOOBaHUS IMOXKAPHOW OE30MAaCHOCTU K CHUCTEMaM OIOBEIICHUS U
VIPaBJICHUS DJBaKyallUed JIOJIEWM TMpU TOXKapax B 3JaHHUAX, COOPYKEHUSIX U
crpoenusix [11].

OCHOBHBIM PETIAMEHTUPYIOIIUM JOKYMEHTOM B 00JacTH oOecredeHus
3MaHUN U COOPY)KEHUW aBTOMAaTUUYECKUMU YCTAaHOBKAMHU TMOXKAPOTYIICHUS W
ynpaBieHuss mnoxapHoi aBtomatukon sBisercs CII 5.13130.2009 «Cucrtemsl
MIPOTHUBONOKAPHOU 3aIUTHI. YcTaHOBKH MOXKapHOU CUTHaIMN3alUN u

NOXKapOTYIIeHUs: aBToMaTndeckue. Hopmbl 1 npasuiia nmpoektupoBanus» [12].

1.3 Awmanu3z u  kjiaccuukamusi  aBTOMATHYECKUX  CUCTEM

NOXKapOTyUIEHUS

OmanM u3 caMbiX 9()PQPEKTUBHBIX KOMILJIEKCOB JUIS TYIICHHS TOXKapoB
SBJISIIOTCS ABTOMATHYECKHUE CUCTEMbI MOXKApOTYIIEHHsI, KOTOPbIE UCIOJB3YIOTCS AJIs
OTEPAaTUBHOTO OOHAPYKEHHsSI 0YaroB BO3ropaHus u H(P(PEKTUBHOTO TYIIECHUS
wiaMeHd. KOHCTpyKIMS TakuX YCTaHOBOK COCTOMT U3 CPEACTB OOHApPYKCHHS
BO3rOpaHus, JaTYNKOB BKIIOYCHHSI KOMIUIEKCA U CHIEUAJIbHBIX YCTPOICTB, KOTOpHIE
NOJJAIOT OTHETYIIamero BemecTso [13].

OcHOBHBIC (I)YHKL[I/II/I ABTOMATHYCCKOTI'O ITOKAPOTYIICHUA:
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- CBOEBPEMEHHOE OOHApY>KCHHE, JIOKAIM3AIUs W TYIICHHE IM0XapoB Ha
HayaJIbHOU CTaJUH;

- NpeaynpexcHue pacnpoCTPaHECHUS OTHS;

- 3allldTa JIIOJIeH, MOCTPOEK U IPYTUX MATEePUAIbHBIX IIEHHOCTEH.

ABTOMaTHYeCKasi yCTAHOBKA MOKAPOTYIICHUS — YCTAHOBKA MOKAPOTYIICHUS,
aBTOMAaTHUYECKU CpabaThIBaIOIIasi, MPU TMPEBHIIICHUN KOHTPOIUPYEMBIM (PaKTOPOM
(paxTopamm) moxapa, yCTAHOBJICHHBIX IIOPOTOBBIX 3HAYCHHN B 3AITUIIIAEMON 30HE.

ABTOMaTHYECKHE YCTaHOBKHU MOKaPOTYIICHUS, KaK paBUIIO,
npoektupytores ¢ yaetom CIT 5.13130, TOCT 53325 [14,15].

Knaccudukanuio aBTOMaTUYECKUX CHUCTEM MOXAPOTYILICHUS MPOU3BOMIST IO
TUITYy OTHETYIIAIIETO BEIIECTBA:

- Ta30BOE€ MOXKaPOTYIICHUE;

- BOJSHAs CUCTEMA MOXKAPOTYIICHHUS,;

- CHCTEMBbI IOPOIIKOBOTO MOXKAPOTYLICHHUS;

- a’pO30JIbHBIC ABTOMATUYECKUE CUCTEMbI MTOKAPOTYIICHUS;

- KOMOWHHMPOBAaHHBIC ABTOMATHYECKUE CHCTEMBI TIOXapoTyieHus [16].

1.3.1 T'a30BbBIE CUCTEMBI ABTOMATUUYECKOTO MOXKAPOTYIICHUS

ABTOMAaTUYECKUE  CUCTEMBbI  Ta30BOr0  IMOXAPOTYUIEHUS  MPOSBISIOT
MOBBIIIEHHYIO0 3(PGEKTUBHOCTh Ha HAYAJIBHOM CTaJMHM BO3ropaHus. B atoMm ciydae
OTHETYIIUTEIEM BBICTYIA€T WHEPTHBIA Ta3, HE BCTYNAKOIWA B pPEaKIuu
B3aUMOJICUCTBUS C TOPSIIMMU MaTepraiaMu U ObICTPO 3aMOIHSIONINI 30HY TOPEHHUS.
I[Ipy >TOM CHWIKAETCS KOHUEHTpalUMWs KHUCIOpOJa B oOdYare BO3TOpPaHWs, 4YTO
MPEIMSATCTBYET AAIbHEHMIIEMY PAaCOPOCTPAHEHHUIO OTHS. [ JIaBHBIM NPEMMYILECTBOM
ra3oBbIX YCTAHOBOK SIBJISIETCSI TO, YTO BO BPEMsI TYILICHUS MOXapa C IMOMOIIBIO
JIAHHOW CHCTEMBbI, HE MOBPEKIAIOTCS MATEPUAIIBHBIC IIEHHOCTH, XpaHAIIUECS B
3alUII[acMOU 30HE.

NueptHble ra3bl (B ONPENEICHHBIX KOHUEHTPALUSIX), HCIOJIb3yEMbIC B

YCTAaHOBKAX IMOXKAPOTYHICHHA, HC IMPCACTABIIAIOT OIMMACHOCTHU IJIs1 YCJIOBCKA, 4 TAKXKC
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HE OKa3bIBAaIOT HETATUBHOE BO3JCHCTBUE HA OKpyXkawulyw cpeny. K cocrtaBam Ha
OCHOBE C)KM)KEHHBIX T'a30B OTHOCATCS YIJIEKUCIBIM a3 U CUHTETUYECKHE ra3bl Ha
ocHoBe ¢ropa [17].

B cocTtaB ra3zoBoil cUCTEMbl MOKAPOTYLIEHUSI BXOIAT OaJNIOHBI-PECUBEPHI C
OTHETYIIAIMM COCTaBOM, HA0OpHbIE U IYCKOBBIE CEKIIMH, pacIpeneluTeIbHbIC
YCTpOMCTBA, TPyOONpPOBOJBI C HacaJKaMHu, IOKAPHBIE W3BEIIATENH, 3apsIHast
CTaHIUs, cpeacrtBa omnoBemeHusa. [loCKoIbKy MOBpEXIECHHE MaTepUabHBIX
[EHHOCTEN mpu ucnoyib3oBaHuu razoBbix AVYIIT npaktuuecku HyJleBOE€, UX MOMKHO
NPUMEHSATH ISl 3aIUThl CEPBEPHBIX, APXUBOB, OMOINOTEK, OAHKOB.

HenoctatkoM TakMX CHCTEM SIBJISIETCS TO, YTO 3alMIIAEMbIE 30HBI IS
npoBefeHUsT A()(PEKTUBHBIX  MEpPONPUATUN 1O  TYIICHHIO, JOJDKHBI  OBITH
TEPMETUYHBIMU M HE HMMETh CIMIIKOM O00JibIIoN 00beM. Takke NMpu BKIIOUEHHUH

KOMIIIEKCa 0053aTEeILHO IIPOBOJAUTH 3BAKYAIIHIO.

1.3.2 [lenHble CUCTEMBI OXKAPOTYIICHUS

[leHHOE TOXKAPOTYIIEHUE SIBISETCS OAHUM M3  BBICOKOI(PEKTHBHBIX
CIIOCOOOB TYIICHHSI MOKapa, a B HEKOTOPBIX CIy4asX U €IWHCTBEHHBIM METOJIOM,
KOTOPBIN TO3BOJISICT JIMKBUIMPOBATh BO3TOpaHHWe. B oTiavuue OT BOJABI M MPOYUX
CPEACTB TYIIEHHUS OTHS, IEHAa TO3BOJSET JUKBUIMPOBATH IMPAKTHYECKU IH000E
BO3TOpaHKe, 0COOEHHO €CIIH 3aropeIuch He()TETPOIYKTHI.

[Tena npexacraBisieT cobol cMech TIEHOOOpa30BaTeNs, My3bIPHKOB BO3yXa U
BOJbI. TyIIeHHE ¢ MOMOIIBIO TEHBI 00ECIIEYNBACTCS 32 CYET TOTO, YTO OHA IIOTHO
HAKPBIBACT OYar BO3TOPaHUs, MPEMATCTBYS JOCTYIY KHCIOPOJA S TOIJCPKKH
ropeHusi. Hanmwume meHbl Haj oOdYaroM NPENSTCTBYET BBLACICHHIO TOPIOYHUX H
TOKCHYHBIX Ta30B, a BOJIa, KOTOpasi €CTh B CKJIaZie ICHHOTO PacTBOpa, CIIOCOOCTBYET
OBICTpOMY OXJIaXKICHUIO0 00BeKTa TymieHus [18].

JIpeHuepHble YCTAaHOBKH TICHHOTO TIOXApOTYIIEHUST — OTO Hamboiee
dpQPEKTUBHBIE CUCTEMBI, TaK KaK TeHepalys OTHEeTyIIAlled BO3AYIIHO-

MEXaHUYEeCKOM CMECH HAaUMHAETCs Cpa3y u3 BCEX OpOCI/ITeﬂeﬁ IIOCJIC IMoga4Yu BOAHOTIO
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pacTBopa MeHOoOoOpa3oBaTensl MO paclpeneInuTeNbHBIM TPYOOIPOBOJaM B CEKIIHIO,
3aIUIIAONILYI0 TO TIOMEIIEHUE, T/Ie CpaboTany NTaTYUKH JTbIMA, H3BEIATEIH TIAMECHH
WIM WHBIE YCTpoWcTBa B mUIeH(ax aBTOMATHUYECKOW CHUCTEMBI IMOXKAPOTYIICHHUS,
SBJITFOIICHCS MMOOYIUTEIPHOM CHUCTEMOM JUIsi TyCKa TAaKOTO BHAA TOXKAPHOM
aBTOMAaTHKHU.

CrnpuHkiiepHass YCTaHOBKA IIEHHOTO TMOXAapOTYIICHUsS sBIAETCS OoJiee
n30MpaTebHBIM CPEACTBOM JIJIsi OOPHOBI ¢ BO3TOPAHMSIMH JIETKHX HEPTETIPOIYKTOB,
MPOJYKTOB OPraHMYECKOTr0 CHUHTE3a B T€X MOMEILECHUSX, TJie MoXKapHasi Harpy3ka He
TaK BEJIHMKA, YTOOBI OBUIO HEOOXOAMMO HCIIONB30BATh IPEHUEPHBIC TE€HEPATOPHI
MIEHBI, cpabaThIBAIOIIME MO BCEH IIOMIATH, YTO MOXKET MOBPEAWTH 00OPYIOBAaHHE,
TOBApHYIO MPOAYKIUIO B YIIAKOBKE MJIM UHBIE IIEHHOCTH.

CIUTMHKEpHBIE YCTAHOBKH TIEHHOTO TIOKAPOTYIIICHUS TPUMEHSCTCS TOIBKO B
OTaIUTMBAEMbIX TIOMEIICHUSIX C HEOONBIIOW U CpeHEH TOXKapHOM Harpy3Kou.
OnepaTUBHOCTh CpalaThIBaHUSI CHPUHKIEPHBIX YCTAHOBOK  BBINIE, YEeM Y
JIPEHYCPHBIX, TOITOMY HX PEKOMEHIYETCS yCTaHaBIMBAaTh Ha yYacTKax C
JIOPOTOCTOSIIMM TEXHOJIOTHYECKUM 00opyaoBanuem [19,20].

Kak mpaBmio, 53T0 mWOpeanmpusTUs 1O TMPOU3BOACTBY IOJIMMEPOB U
CUHTETUYECKUX CMOJI, PAacCTBOPUTENEH, pa3uyHble J1a0opaTopur U HEOOJbIINE
CKJIaZbl TOPIOYE-CMA30YHBIX MAaTE€pPUAIOB. ABTOMATUYECKUE YCTAaHOBKU IEHHOTO
MOXKAPOTYIIEHUS ¢ TeHEpaTOpaMH TICHBI BBICOKON KPaTHOCTH, (DOPMHUPYIOIIUMH €€
HAMHOTO Ooibilie M0 00BeMy W 0Oojiee TIJIOTHOM, YeM TEHHBIC CIPUHKIEPHI WA
JIpeHYephl. Takue CHUCTEMBbl MPOSKTUPYIOTCS, IS JMKBHIAIUUA TOKApOB B 0CO00
BOXHBIX  TNPOM3BOJACTBEHHBIX  II€Xax, MNPEANPHUATHAX IO  mepepaboTke
YIIEBOJAOPOJAHOTO  CBHIPbS, Ha KPYMHBIX HEPTEXpaHWIHUIIAX A TYIICHUS
pe3epPBYapOB C TOTOBOM MPOTYKIIUEH.

Oc00EHHOCTh YCTAaHOBOK — MPUMEHEHUE MHEPTHBIX Ta30B. JTO YCHUIMBAET
JABJICHUE W YCKOpSET IMojJady OTHETYMIAled CMECH HEMOCPEJICTBEHHO K odYary
BOo3ropanus. IToaBoass MTOT, MOKHO CKa3aTh, YTO YCTAHOBKH CO CIPHUHKJICPHBIMU

IICHHBIMHU OpOCHUTCIIAMHU IMPUT'OAHBI JJIA JJOKAJIbHOTI'O IIOBCPXHOCTHOI'O
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MOXKAPOTYIIEHUs, a JAPEHUYEPHBIC ISl OOIIEr0o MOBEPXHOCTHOTO WM OOBEMHOTO

MI0KapOTYLIEHHUS.

1.3.3 A3po30bHBIE U TOPOIIKOBBIE CUCTEMBI MOKAPOTYIICHUS

ABpO30JIbHBIE YCTAHOBKM, KaK W Ta30Bble, MPUMEHSIIOTCA HpU OOBEMHOM
noxaporymennd. B asposzonbHbix AVYIIT mid TymeHws o4aroB BO3TOpaHUS
UCIIOJIB3YIOTCSL  MEJKOAMCIEPCHbIE  TBEPHAbIE  YaCTUIIbI,  BbIpabaThIBacMbIC
TeHepaTOPOM OTHETYIIAIIero a3po3ois [21].

OIHAaKO YCTaHOBKM a3pO30JIbHOTO MOXKAPOTYIIEHUS HE MOTYT IOJHOCTBIO
00ecCIeyuTh MPEeKpaIeHne TOPEHHs], TOITOMY UX HE PEKOMEHAYETCS MPUMEHSTh JIJIs
TYLICHUSI MATEPUaJOB, CKJIOHHBIX K TICHUIO M CaMOBO3TOPaHHUIO, XUMHYECKUX
BEIIIECTB, CIIOCOOHBIX TOPETh 0€3 0CTYIa KUCIOPO/ia U MOPOIIKOB META/LIOB [22].

[TockOnpKY TUCIIEPCHOCTD YAaCTHUIL a3p030Jisl TOpa3go HUXKE, YEM Y MOPOIIIKA,
a’po30JIbHOE  TYIIEHHE O00JafaeT psSAOM MPEUMYIIECTB MO CPaBHEHUIO C
ITOPOIIKOBBIM:

- OBICTpO€ pacIpOCTPAaHEHHUE a’PO30JbHBIX YacTHI] HAa 3HAYUTEIbHBIC
PacCTOSIHUS 3a CUET UHTEHCUBHOW CTPYH Ta3a;

- MHUHUMaJbHBIA MaTepuajgbHBIA yiiepO mocne TymieHus. [lomernienue
MOKHO JIETKO MPUBECTH B MOPSAJIOK;

- NPOCTOM  MOHTaX, HET HEOOXOAMMOCTH B  JIOTIOJHUTEIHLHOM
000py/1I0BaHUU U KOMMYHUKAIIUSIX;

- MaJyias TOKCUYHOCTh OTHETYIIAIIEr0 COCTAaBa, HU3KUM PUCK OTPABJICHUS.

Henocratku:

- TOpSYMU MOTOK, CO3/IaBAEMBII CTPYSIMH Ia3a U a3po30Jis;

- o0pa3oBaHuE BBICOKOTEMIIEPATYPHBIX 30H, TJ/I€ 3aNPEIICHO HaXO0XKICHUE
JIOIEN U TOPIOYHUX MATEPUAJIOB;

- Tpe6OBaHI/IC K TCpPMETUYHOCTHU IMOMCIICHMA ITPpU TYHICHHUU.
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1.3.4 Bonsinas cuctemMa aBTOMaTHYECKOTO MOXKaPOTYIIEHUS

BonsHoe mokapoTylieHWe Ha CETOAHSIIHUA JIGHb OCTaeTCs CaMbIM
MOIMYJISIPHBIM W BOCTPEOOBAaHHBIM CIIOCOOOM OOpBOBI C BHE3AIHBIM BO3TOPAHHEM.
Cucrembl BoasiHoro noxapotrymenus no [OCT P 50680-94 moxxHO pa3fgenuth Ha
CHPUHKIICPHBIE W IPCHYEPHBIC CHCTeMBI [23,24].

CrpuHKJIepHass cHCTEMa TMOXAPOTYIICHHUS TMPEICTaBIsIeT COOOM  CETh
TpyOONIPOBOZIOB C  BMOHTHUPOBAaHHBIMM HA HHUX  PACHBUIMTEISIMA  BOJIBI,
GYHKIMOHUPYIOMHUMHE JIOKAJTbHO. OCHOBHBIM OTJMYHE CIPUHKJICPHON CHUCTEMBI OT
JPEHUYEPHON SBIISIETCSI CAMOCTOSITEIbHOE aBTOMAaTUYECKOe cpabaThiBaHHE BOISHOTO
OpOCHUTENSI TIPU HAIMYUU B 30HE €Tr0 Pa3MEIICHUS OIPEACIICHHON TeMIlepaTyphl.
Takum 00pa3om, MpHU JIOKAJILHOM BO3TOPAHUU B MOMEHICHUU CpabOTaeT OAWH HIIU
Cpa3y HECKOJIbKO OPOCUTENIEH, pACIIOIOKEHHBIX B 30HE MOBBIIIEHHON TEMIIEPATYPHI.

JlpeHuepHas cucTeMa IoXKapoTyIISHUS TTpeAHa3HaYCHA IS TYIICHHS OTHS Ha
3HAUUTEIBHBIX IUIOMIAJAX C TOMOIIBIO OOJBIIOrO KOJMYECTBAa BOJBI. VIMeHHO
MO3TOMY HamboJee 4acTo Takas CHUCTeMa MPUMEHSICTCS IS OXJIaKICHUS OIMACHBIX

00BEKTOB, KOTOPBIE MOT'YT BOCILZIAaMEHUThCS [25].
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2 Onucanne npeanpustus [IIAO «HoBocuOupckuii 3aBo1 XUMKOHIICHTPATOB)

2.1 Kparkas  xapakrepuctuka IIAO  «HoBocubupckuii  3aBoj

XUMKOHICHTPATOB»

ITAO «H3XK» — oaHa U3 KpyNHENIINX OpraHu3aluid pOCCUMCKOTO SIAEPHOTO
TOIUIMBHOTO IIMKJA IO BBIIYCKY SIEPHOTO TOIUIMBA I 3HEPreTHYECKUX H
HCCIIEIOBATENIbCKUX PEAKTOPOB, MPOU3BOACTBY JIUTHUS U €T0 COCTUHEHUM.

Ha  tepputopum  «HoBocuOupckoro  3aBoga  XMMKOHIIEHTPATOBY
pacnoJiokeHsbl 12 1exoB, B KOTOPBIX BBITYCKAIOT TOIIMBA U MaTE€pHAJIbl AJI1 aTOMHOM
OTpaciu, MPOU3BOJAT JINTUMA U €ro COCIMHEHMS, a TAK)KE LIEOJIUTHBIE KAaTaau3aTophl
st HedrerazonepepaboTku U HepTexuMuu. B cocTaB BCIOMOTraTelbHBIX LEXOB
ITAO «H3XK» BXOIAT CTPYKTypHBIE ITOAPA3ACIICHAS IO KOHTPOJIIO Ka4eCTBa ChIPbS,
OPOAYKIMH U MPOLIECCOB MPOU3BOJICTBA, PEMOHTA U OOCIYKUBaHUs 000PYIOBaHMUS,
o0ecrieueHus SHEpropecypcamMu | TpaHcrmopToM [26].

I[TAO «H3XK» sBasiercs nouepuum obmiectBom OAO «TB3JI» u mocraBka
MPOAYKIMH, TIOJIy4EHHON B PE3YyJIbTATE OCHOBHOW XO3SWCTBEHHOM JESTEIBHOCTH, HA
BHYTPEHHUI M MEXIYHAPOJHBIA PBIHKM OCYILECTBIISIETCS HAa JOTOBOPHOM OCHOBE
yepe3 OAO «TBO3JI». VYupenurenem IIAO «H3XK» sBisercs Komurter mno
VIOPABJICHUIO TOCYJapCTBEHHBIM HMMYIIECTBOM aAMUHUCTpauuu HoBocubupckoit
o0nacTu.

I[TAO «H3XK» Ha 10ArocpoyHoOil OCHOBE COTpyAHHMYAET ¢ 24 3apyOeKHbIMU
dbupmMaMu M TapaHTUPYEeT CBOMM MapTHEPaM BBICOKOE KayeCTBO MPOAYKIHUH U
HaJIe)KHOCTh B BBINOJIHEHUU JOTOBOPHBIX 00s3aTenbcTB. Ero morpebutensmu
asisitores Kpynable ADC Poceun, Ykpaunsl, bonrapun, Kuras, Upana.

OcHoBHBIMH BugaMu nedareiabHocTh ITAO «H3XK» asnsgrorcs:

- TPOHU3BOJCTBO U MepepaboTKa paliOaKTUBHBIX MaTEpUANIOB;

- MPOU3BOJCTBO SACPHOTO TOIIMBA U €T0 OTACIIbHBIX KOMIIOHEHTOB;

- NPOU3BOJCTBO TEIUIOBBLACIIAIONINX AIEMEHTOB;

- NPOU3BOJCTBO U MepepadboTKa JIUTHUS U €r0 COTMHEHHM.
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[TAO «H3XK» oxa3bIBaTh 3aKa3uyuKaM YCIYTH MO MepepaboTKe pa3IudHbIX
COCIMHEHWA YypaHa M  OCYLIECTBIISATh IIOCTABKM HE TOJIBKO TB3JOB U
TETJIOBBIJIEISIONIUX COOPOK, HO M Pa3JIMYHBIX COCIMHEHUN ypaHa B BUJE JTUOKCHUIA,
MeTajuIndeckoro ypasna. Ilpeanpusarue sBI€TCS €IUHCTBEHHBIM B CTpPaHE
MIPOU3BOJIUTENIEM METAIIMYECKOTO JINTHUSI BBICOKOM YHUCTOTHI M COCIMHEHHUI Ha €ro
ocHoBe. Kpome Toro, IIAO «H3XK» sBnsercs €IMHCTBEHHBIM B MHPE
IIPOU3BOIMTEIIEM JINTUSA XJIOPUCTOIO I'PaHyJIMPOBAHHOIO U OJJHUM M3 JABYX MHUPOBBIX
MIPOU3BOIUTEIICH JIUTHUS.

Ha teppuropun ITAO «H3XK» ceroguss (QyHKIMOHUpPYET s JAOYEPHUX
OOIIECTB, CO3AaHHBIX Ha 0a3e HEmpO(WIBHBIX CTPYKTYPHBIX NoApaszaeiieHuid. OHu
COCTABJISIIOT ~ JIOKAJbHBIM  IPOMBIIUICHHBIA  KJIACTEpP, COXPAHSAIOIIMK  BECh
IIPOU3BOJACTBEHHBIN M TexHosmorndeckuii noreHuuan I[IAO «H3XK». Ilomydwns
CaMOCTOSITENILHOCTh, 3(P(EKTUBHO M JUHAMUYHO Pa3BUBAIOTCS, BBIMOIHSS 3aKa3bl
I[TAO «H3XK» u oka3bIBast yCIyrd CTOPOHHUM OPTaHU3ALUSIM.

000 «H3XK-UuHcTpymeHT» 007a1aeT YHUKAJIbHBIMA BO3MOKHOCTSIMU 10
pa3paboTKke U TMPOU3BOJCTBY MAIIMHOCTPOUTEIBHOM MNPOAYKLUWU, MHCTPYMEHTA U
ocHacTku. 3A0 «YAT-H3XK» oka3pIBacT BeChb KOMIUIEKC TPAHCIOPTHBIX YCIIYT.
3A0 «Ilancuonar belmuHa» BenéT ycremHblid Ou3Hec B 00JJaCTH OTAbIXA, JIOCyTa H
passieueHuii. Chepa nesreapHoctd OO0 «H3XK-DHeprus» — sHeprocHaOXeHUEe 1
HEprooOecreyeHue.

B TTAO «H3XK» pgeiicTByeT TpaJAMIIMOHHAS JIMHEHHO-()YHKIIMOHATbHAS
CTPYKTypa ymnpaBiieHus nepconanom. [Ipennpusitue pasneneHo Ha GyHKIHOHATbHBIE
chepbl, 3a KaXIOM U3 KOTOPHIX 3aKPEIUIEH COOTBETCTBYIOIIUA TMEPCOHAI:
PYKOBOJIUTENH, CHEIUANUCTBL. [Ipu NHMHEHHO-()YHKIIMOHATBFHON OpraHU3aliOHHOM
CTPYKTypEe  yHOpPAaBICHYECKHE  BO3JECHUCTBHUS  PAa3feisIlOTCA  Ha  JIMHEHHbIE
GyHKIIMOHATBHBIE.

Cxema MHOTOYpPOBHEBasi, YeTKO (PYHKIIMOHAJIBHO pa3rpaHUueHHasi B KOTOPOU
MOCTOSIHHO TIPOMCXOJIAT U3MEHEHHS C LIETbI0 €€ COBEPILIECHCTBOBAHMS U MPUBEICHUS

e€ B COOTBETCTBHE C HOBBIMU TPEOOBAHUSIMH BPEMEHH.
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Opranmnzanuonnas  crpykrypa IIAO «H3XK» mnpencraeinser coboi
JTUBU3UOHHYIO MOJIeNb, KJIIOYEBBIMU (QUTypaMH B  YOPaBICHUH  SBISAIOTCA
MEHEJDKEPBI, BO3MVIABJLIOLIME IPOM3BOJCTBEHHbIC oOTaeneHus. g Takoro
npeanpusatud, kak [TAO «H3XK», Takas cTpykTypa onTHMallbHa, IOTOMY YTO OHa
o0ecrieunBaeT ynpaBlIeHUE NMPEANPUATUIMU Pa3HOro Mpoduis ¢ OONBLIIUM YUCIOM
COTPYJHUKOB U YJAJIEHHBIMH, IOPOW Ha OOJBIINE PACCTOSIHUS, OAPA3ACICHUSIMH, a
Takke 0OecreynBacT OOJBIIYI0 THOKOCTh M 00J€€e BHICOKYIO CKOPOCTh PEaKIMH Ha
WU3MEHEHUS B OKPYKEHUU MTPEATIPUATHS.

Cnucounas yucieHHOCTh paboTHUKOB [TAO «H3XK» 9990 uenosek, B Tom
yucie 6osee 100 — cTyAeHTBHI M ydallhecs, TPHUHATHIE HA MEPUOJ MPOXOXKICHUS
IIPOU3BOJICTBEHHOM IPAKTHUKHU.

YHCIIeHHOCTh PAa0OTHUKOB (DYHKIMOHAJIBHBIX MOJPA3JEICHUN KaJpOBOM
ciy>)kObl HacuuTbiBaeT OKojJo 100 uyenoBek, pabOTHUKOB TPOU3BOJICTBEHHBIX
noJipa3esieHuH, HaXoAAMXcs B (YHKIIMOHAIBHOM NOoYMHEHUU — 170 uenaoBek, uTo
cocTaBlisieT 0koJio 2,8% ot ob1eit uncnennoctu nepconana [TAO «H3XK».

W3 Hux 32 yenoBeka OCYIIECTBISAIOT (PYHKIMIO HaiimMa, oTOOpa, mpuema,
ydeTa, NepenoJAroTOBKM M MOBBIILIEHUSI KBATH(pUKALUHA, (POPMUPOBAHUS KaIPOBOIrO
pe3epBa, KaJpoBOro JeJIONpon3BoicTBa. bojee 40 yenoBek oCyMIECTBISIIOT (QYHKITUN
HOPMHUPOBaHUs, TapU(pUKallMK, OpraHU3alusl OIUIAThl TpyAa, pa3pabdOTKy cHUCTEM
MOTHBAllMU TpyAa, pa3pabOTKy OpPraHU3alMOHHOW CTPYKTYyphl ympasieHus I[TAO
«H3XK» wu mrTaTHeIX pacnucaHuii, pa3pabOTKy HOPMATHUBHBIX JOKYMEHTOB,
00€eCIeYnBaOIINX CUCTEMY YIPABIEHUS MEPCOHAIOM, 18 4YenoBEK OCYLIECTBISIOT

dyHKIHIO OXpaHbl Tpyaa [27].

2.2 Kparkoe reorpaguyeckoe, THAPOMETEOPOJIOITHUYECKOE IKOJIOTHYECKOE,

OIINCAaHUC paﬁOHa PaCIIOJIOKCHUA «HOBOCI/I6I/IpCKOF0 3aBOJa XMMKOHICHTPATOB»

[Iy6nuuHoe  AKIMOHEpHOE  OOIIECTBO «HoBocubupckuii 3aBOJ
xumkoHneHTpatoB» (ITAO «H3XK») pacmonoxen mo aapecy: 630110, ropon

HoBocubupck, ynuna bornana XmenbHuukoro, 94,
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Knumar paccMarpuBaemMoil TEPPUTOPUU OTHOCUTCS K KOHTHUHEHTAJIbHOMY
TUITy, JUIsI HETO XapakTEepPHBbl 3HAYUTENbHBIC KOJCOAHHS CPETHEMECSYHBIX W
aOCOJIIOTHBIX TEMIEPATYp BO3/yXa, sipKas BBIPAKEHHOCTh YETHIPEX CE30HOB Toja C
IIPOJIOJDKUTEIBHON XOJIOAHOM 3MMOW, CPABHUTEIBHO KOPOTKHM TEIUIBIM JIETOM H
KpaTKUMH TEPEXOIHBIMH CE30HAMU — BECHOM M oceHblo. Kinmmar Ha Teppuropuu
KOHTHHEHTaNbHbIN. CpenHsas temnepaTtypa ssHBaps - 24°C, urons +22°C.

[lo konmuecTBY aTrMoc(epHbIX OCaaKoB OoJsblllasg YacTb TEPPUTOPUU
HoBocubupckoii 00;1acT OTHOCUTCSI K 30HE HEYCTOMYMBOTO YBJIXKHEHHS. 3UMOU B
obmactu Bbmagaer 10 30% romoBOro KOJIMYECTBAa OCAAKOB. Majoe KOJIWYeCTBO
OCaJIKOB B OTO BpEeMsl CBSI3aHO C HU3KMMH TeMIepaTypamMu U HEOOIbIION
BJI&YKHOCTBIO YMEPEHHOTO BO3/lyXa — OCHOBHOIO MCTOYHMKA Biard. C MpuUxoigoMm
MOPCKOTO yMEPEHHOTO BO3JlyXa KOJMYECTBO OCAJKOB YBEJIMYMBACTCS, HO
MOBTOPSIEMOCTb 3TUX BO3AYLIHBIX Macc cocTaBisieT MeHee 4%.

B pacnpegenenun 0ocagkoB MO TEPPUTOPUM  OOJACTH  OTMEYAETCS
30HaNbHOCTh. CeBepHble paroHbl moiy4yaroT 400-500 MM, K OTY HX KOJIUYECTBO
ymenbinaercss 10 300 MM Takoe KOJMYECTBO OCAJKOB BBI3BAHO 00JIE€ YaCThIM
MPOXOXKJEeHUEM (PPOHTOB Ha ceBepe 00JIacTH.

KonnuectBO 0CagKOB B KOHKPETHBIA TOJl WM MECSI] MOXKET CHJIBHO
OTIIMYAThCS OT MHOTOJICTHMX cpeAHux BenuuuH. Tak, B HoBocubupcke B 2019 r.
BbINayio 743 mMm ocaakos, a B 2020 roxy — Tosibko 222 mm. B urone 2019 r. 3a mecsn
BeIMasio 176 MM, a B mroie 2020 romy — 17 mMm. Peskoe konebaHue KoimdecTBa
OCaJIKOB B pa3HbI€ TOJbl — XapaKTepHAasl YepTa KOHTUHEHTAJILHOT'O KJIMMaTa.

PaccmarpuBaemblil pailoH pacnojaraeTcs B 30HE MpeoOJiaaHusi BETPOB
I0’)KHOTO M FOTO-3aIafHOTO HampasiieHuil. CpeaHue CKOPOCTH BETpa COCTABIIAIOT 3-6
M/c, uHoraa 1o 15 m/c. B 3umHMil nmepuoj ObiBatoT MeTenu (0COOEHHO B JIeKadpe,
aHBape, Mapte). Beunass mep3i0Ta U aHOMalbHbIE T€OKPUOJIOTUYECKUE SIBJICHUS B
pailioHe pa3MelieHus: OO0BEeKTa OTCYTCTBYIOT. [yOWHa mpomep3aHus TpyHTa
nocturaetr 2,4 M. Ha Tepputopum o0jJacTh  BO3MOXKHBI  3€MJICTPSCCHUS
WHTEHCUBHOCTHIO 5-6 OaioB 1o mkane MSK-64. OnHako CTaTUCTUYECKHE JTaHHBIC

YKa3bIBalOT Ha MUHUMAaJIbHBIN PUCK HMX BO3HHMKHOBCHHA. OmacHBIX T€OJIOTHYECKUX
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IIPOLIECCOB B BHJIE OTOJI3HEH, 00BaJIOB, KAPCTOB, CENEBBIX MOTOKOB, HE HA0JII01aJI0Ch.

OOBEeKT pacmoNokKeH Ha 3HAYUTEIbHOMW BO3BBIIIEHHOCTH OTHOCHUTEIHHO
OPUPOAHBIX BOJNOEMOB. BeposTHOCTh 3aTomieHus oOTcyTcTByeT. [lnmomanka
NPEANpUATAS C CEeBepa TIPAaHUYUT C TEPPUTOPHEH aBTO3AMPAaBOYHOM CTaHLIUU
«Jlykoinm», paccrossaue no IIAO HK «JIykoitm» cocrtaBiser 100 M; ¢ 0XKHOM
CTOPOHBI OT TMPEAIPUATUS HAXOIUTCS MYCTHIPU M JIECHBIE MACCHUBBI; C 3amaHOU
CTOPOHBI OT MpeANnpuATHs HaxoauTcs cTpaxoBas komnanus «OCAI'O»; ¢ BocToUHOM
CTOpPOHBI NpeAnpudTus Haxoautcs orenb «Kompopt HCK».

Tepputopust [TAO «H3XK» cocraBmsier oxonmo 220 rekrapoB. B coctas
teppuropun [TAO «H3XK» BXOIAT mpOMBINUIEHHAs IUIOLIAAKa, BO103a00p, UEHTP
BOJOIIOATOTOBKH,  CKJIaJbl, HACOCHBIE  CTaHIUMH, a TaKXKE TEPPUTOPHUS
«XBOCTOXPAHUITUIIIEY.

Cornacao CanlluH 2.2.1/2.1.1.1200-03 «CanuTapHO-3aIIUTHBIE 30HBI H
CaHMTapHas KiaccupuKaluusg NPEeIIpUATHNH, COOPYKEHUH U HHBIX OOBEKTOB»
NPEANPUATAE XUMHUYECKON MPOMBIIUIEHHOCTH OTHOCUTCS K 1 Kilaccy omacHOCTHU C
pa3MepoM HOpPMAaTHBHOM caHuUTapHO-3amMTHON 30HOW 1000 M. B cooTBeTcTBHM C

ATUM, pa3Mep caHuTapHO-3ammTHOM 30HBI 11 [TAO «H3XK», cocraBnser 1000 m.

2.3 CKJ]EII[ XUMHUUYCCKUX PECAKTHBOB U €TI0 JACATCIIbBHOCTD

Ha npeanpusTvsix XMMHUYECKOW MPOMBINUIEHHOCTH CKIIAJICKOE XO38KUCTBO
ABJIIETCS BaXXHbIM 3BEHOM B OOIEM KOMIUIEKCE BCIIOMOTaTEIbHBIX CIYkKO.
OcHOBHOM 3afaued CKJIaJa XUMHYECKMX pPEAKTHBOB SIBJIAETCS CHAOXKeHUE
NPEANpUATHAS, XUMUYECKHMMH pPEAaKTUBAMHU, IMpernaparaMd U BBICOKOYHCTBHIMU
BELIECTBAMH B HEOOXOIMMBIX KOJIMYECTBAX U HY’KHOM aCCOPTUMEHTE.

Cknazickoe X03sIIICTBO OpPraHNW30BbIBAET KAYECTBEHHYIO IPUEMKY U XpaHEHUE
MaTepuanoB 0e3 MoTepb, CBOEBPEMEHHYIO MOTPY3KY M BBITPY3KY MaTepuUalioB, y4eT
NBIWKEHUS MaTepUalbHBIX LeHHOCTe. CKIaACcKoe XO35UCTBO XHMHYECKOIrO
NPEANPUATHS OYeHb Pa3HOOOPA3HO M UIPAEeT CYUIECTBEHHYIO POJib B PALIMOHATIBHOM

OopraHu3al IIpPONU3BOJACTBA.
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Ha TTAO «H3XK» KoIMYeCTBO TMOCTYIMAIOUIETO ChIPbS W MAaTEpUAIIOB
WCYHCIISIFOTCSL COTHSIMU THICSTY TOHH. BeNMKo Takke KOJIMYeCTBO TOTOBOM MPOTYKITUN
U OTXOJIOB, TPOXOJISIIIIUX Yepe3 CKIAbI.

PykoBOJICTBO CKJIaI0M OCYILIECTBIIAET 3aBEAYIOIINAN CKIaaoM. B ero Benenuun
HAXOJIATCA 3aBEYIOIINE CEKIUSIMHU, KIIAJOBIIMKH, pabOTarolue MOCMEHHO, a TaKKe
Opuraapl CKJIAACKUX pabOuMX, 3aHUMAIOIIMXCS TEPEeMEIIeHUEM W OTpabOTKOU
Ipy30B. 3aBeAyIOUIM  CKJIaJ0M  OCYIIECTBISIET PYKOBOACTBO  NPUEMKOIA,
pa3MelIeHueM, XPaHEHHEM, MOATOTOBKOM K OTIYCKY MaTepHaJIbHBIX IIEHHOCTEH,
3aKpEIJICHHBIX 32 JaHHBIM CKJIaJoM. B ero o0s13aHHOCTH BXOAAT OpraHu3alus Tpy/a
paOOTHUKOB CKJIaJa, CO3JAaHUE YCJIOBHU IS BBICOKONPOU3BOIUTENHHOTO TPYAA,
oOecrieyeHUe HAUMEHBIINX 3aTpaT, CBSI3aHHBIX C IPOU3ZBOJCTBOM CKIIAJICKUX
omnepanui.

KnagoBmmk — 3TO COTPYIHHK CKIJIAJICKOTO XO3SHCTBA, MOJYUHSIONTUNCS
HEIMOCPEJICTBEHHO  3aBEAYIONIEMY CKJIAJOM U  BBINOJHSIOMUA  OOJBIIUHCTBO
CKiaacKkux onepauuid. KiagoBmKMK OCYIIECTBISIET MPHEM Ha CKIaJd, XpaHEHHE,
BbIJIa4y XMMHYECKUX PEAKTHBOB, MPOBEPSET UX COOTBETCTBUE COIPOBOJUTEIHHBIM
TOKyMEHTaM; TIepeMeIIacT XUMHIECKHE PEAKTHBBI K MECTaM XPaHCHHS BPYIHYIO WITH
IpU TIOMOIIM IITA0ENIePOB U JAPYTUX MEXAHW3MOB C PACKIAIKONW HX IO BHJIAM,
KaueCTBY, HA3HAYEHHUIO.

[Tpu cknagupoBaHUM XUMHUYECKUX PEAKTUBOB KIIAJIOBITUK 0C000€ BHUMAHHE
yAENSeT pa3ieTbHOMY Pa3MEIICHUIO BEUIECTB, B3aMMOJICUCTBHE KOTOPBIX MPUBOIUT
K BBIJCJICHUIO TOKCHUYHBIX, TOPIOUMUX Ta3oB, JUOO CHOCOOCTBYET (hOPMUPOBAHUIO
B3pPBIBOONACHBIX CyOcTaHIuil. Pa3menienne XMMUYECKHUX BEIIECTB OCYIIECTBIIATHCS
M0 TEXHOJIOTMYECKUM KapTaMm, pa3pabOTaHHBIM B COOTBETCTBHUU C IMACIOPTAMHU
0€30MacHOCTH XUMHUYIECKOU TpoayKiuu [28].

XapakTepucTuKa TOMEIICHUSI CKIaJga XUMUYECKUX PEaKTUBOB — 3/IaHHE
OJTHOATAXKHOE OOBEMHO-TJIAHUPOBOYHOTO pemieHus. [IpuHnunuaneHas cxema

IIaHUPOBKHU CKJIaJa COOTBCTCTBYCT IIPUHATOMY TCXHOJIOTHYCCKOMY ITPOLCCCY.
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2.4 Oo0ecreueHre TOXKAapHOM OE30MACHOCTH HA CKJIQJ€ XUMHUYECKUX

PEAKTUBOB

[loxxapHass 0€30IaCHOCTh — 3TO COCTOSIHHE OOBEKTa, HPU KOTOPOM C
YCTAaHOBJICHHOM BEPOATHOCTHIO HCKIIIOYAETCS BO3MOXHOCTh BO3HMKHOBEHUS W
pa3BUTHS MOXKapa, BO3JEUCTBHS Ha JIOACH omacHbIX (haKTOPOB IMOXkapa, a TakkKe
o0OecrieunBaeTcs 3allUTa MaTepuaidbHbBIX MeHHocTtei. Ha mpenmpusitun [1TAO
«H3XK» nelicTByeT UWHCTPYKIMSI TI0 TpaBWiaM [OXapHOW 0e30MacHOCTH,
pa3zpaboTanHas Ha ocHOBe DemepanpHOro 3aKoHa OoT 21 gexabps 1994 r. Ne 69-D3
«O moxapHO 0€30MacHOCTH» KOTOpas yCTaHABIMBAET OCHOBHBIE TpPeOOBaHUS
0€30MacHOCTH Ha TEPPUTOPUM MPEANPHUATHS U SBIsieTcd 00sA3aTeNbHOM st
WCTIOJTHEHUS] BCeMH paboTHUKaMu npousBozcTea [29,30].

ObecnieueHne mnokapHoi O€30MaCHOCTUM Ha MPEANpPUATHM BO3JIaraercs Ha
pykoBoauTenel. HadaJlbHUKM 1IEXOB, Y4acCTKOB, 3aBEAYIOIIME CKIaAaMH B ITOJHOMN
Mepe CcOoOJIIOAAI0T COOTBETCTBYIONIUN MPOTHUBOMOXKAPHBIA PEXKUM, 00ECIICUMBAIOT
UCIIPAaBHOE COJEPKAHME M IOCTOSIHHYIO TOTOBHOCTh K JIEWUCTBUIO HMEIOIIHXCS
CPEJICTB MOXKAPOTYIIECHHUS, CBSI3U U CUTHAIIA3ALUH.

ObecnieueHne Mo)apHO O€30MAaCHOCTH B CKJIAJE XMMHUYECKUX PEAKTHBOB
OCYHIIECTBJISIET OJOK MPUEMHO-KOHTPOJIBHBIM OXpaHHO-moxapHbli Curnan-20M
CUCTEMa TMOPOTOBOM MOKAapHOW CHrHaIM3allii, HA OCHOBE IMOKApHBIX HEAJAPECHBIX
m3Bemarenedr HMIT 212-31, KOHTAaKTOpOB U CHUTHAJIM3aTOPOB C HOPMAJbHO-
3aMKHYTBIMH WJIA HOPMaJIbHO-PA30MKHYTBIMM KOHTAaKTaMH C JBYMs paOO4YUMH
nokazarensimMu — «Hopmay u «lloxap».

CucreMa aKTHMBU3UPYETCS MPHU MPEBBILICHUM HOPMbI KOHTPOJIHPYEMOTO
napametpa. Ilopor cpa®aTbiBaHusS BapbuUpyeTCs B 3aBUCUMOCTH OT MOMEIICHHS U
MOJIeNIA yCTpoucTBa. JlaTunKu MOPOTroBOM cucTeMbl 00beauHstoTca B mnuierd. [Tpu
cpabaTblBaHUM JIIOOOTO M3 JAaTYMKOB MPOUCXOAUT HU3MEHEHHUE DIEKTPHUUECKUX
XapaKTEPUCTHUK JIMHUU CBSI3M CUTHAIM3AIUU. TO €CTh MPUEMO-KOHTPOJIBHBIN TPHOOP
OIpeNeNsieT TONbKO 30HY BO3HMKHOBEHHS IMOKapa B Ipejaenax nuieida moxxapHon

CHUTHaJIM3aIlllHu. KOHKpCTHO@ MCCTO BO3TrOpaHuss MOKCT OINPCACIUTL TOJIBKO
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JEKYpHBIN TepCcOHANl MyTeM O0CIeIOBaHUs BCEX MOMEUICHHM 30HBI, 3aIIMIAeMON
KOHKPETHBIM I1IIeiihoM, KOTOPHIi nepemien B coctosiuue «Iloxapy.

B nomenieHun cknana XMMHUYECKUX PEAKTHBOB YCTAaHOBJIEHO JBa JIBIMOBBIX
U3BEIIATeNs, NOJ NEPEKPHITHEM K Ha HECYIIUX KOHCTPYKUMsX. OmnoBewmeHue u
yIpaBJeHUE 3BaKyaluell Joeil o0ecreunBaeTCs MyTeM 0J1a4k 3BYKOBOI'O CUTHANA
yepes onosemnarens Mask-12-3M.

BonocHaOxxeHne ckiiaja XUMHUYECKHX PEaKTHBOB OCYIIECTBISIETCS 4epes3
BOJOBOJ OT LIEHTPAJM30BaHHOM ceTu BojocHaOxkeHus. [loxkapHble KpaHBbI
obopynoBansl ctBosiamMu «PC-50» 1 pykaBamu nuamerpom S1.

B 3nmaHuu ocyliecTBISIETCS €CTECTBEHHAs BEHTWIALMA W MEXaHWYecKas,
KOTOpasi paboTaeT Ha IoJlauy U BBITSKKY BO3JyXa B IIOMEUIEHHE. JpIMOynaneHue us3
MOMEIICHUI OCYILECTBIISIETCSI Ye€pe3 OKOHHBIE MPOEMBbI, KOTOPBIE OTKPBHIBAIOTCSA B

PYUYHOM PCKHUMC, C UCITIOJIb30BAHUCM YCTAHOBOK BCHTHUJIALIMU B IIOMCIICHUAX.
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3. Pacuer aBTOMaTHYECKOI YCTAaHOBKH Tra30BOTO MOKAPOTYIICHUS HA CKJIAJe

XUMHUYICCKUX PCAKTHUBOB

3.1 OcHOBHBIC XapaKTEPUCTUKH 3AIIUIIAEMOTO TTOMEIICHHS

IIpoTuBOMOXKAapHOM  3alIMTE ABTOMATHUYECKOM  yCTAHOBKOW  TIa30BOI0
NIO’KAPOTYIIEHUS MOMJICKUT CKIIA.

OCHOBHBIE TE€OMETPUYECKUE  XAPAKTEPUCTUKU  CKJaJa, 3al[ylaeMoun
aBTOMAaTHYECKOM MOJYJIBHOM YCTAaHOBKOW I'a30BOr0 NOKApOTYLIEHUs, IPUBEICHBI B
tabnuue 1 u npunoxxenue b.

Tabnuna 1 — ['eomeTpudeckue XxapakKTEpUCTUKKU TPAHCTIOPTHOTO 11€Xa

No HamMeHoBaHue 3ammuimaeMeIX | 3aHuMmaeMas | BreicoTa, M | 3amumiaeMblil
/1 MIOMEICHUN TUIOIIAdb, M 00BeEM, M

1 Ckman 950 48 4560

2 [TomernieHne moxapHOTro 1mocTa 55 4,8 264

['a30BbIE aBTOMATHYECKUE YCTAHOBKH IMOKAPOTYLICHUS MPEAHA3HAYCHBI IS
JUKBUJALUAA OYaroB BO3TOPAaHMS 3a CYET NPUMEHEHHS Ta30BOrO OTHETYIIAIIETO
BEILIECTBA, a TaK K€ JJIS BbIIa4YM CUTHAJA MOXKAPHO TPEBOTU B MOMEIICHUE OXPaHBI
C KPYTJIOCYTOUHBIM MPeObIBAHUEM JSKYPHOTO MEPCOHAIA.

JIns  3alyImiaeMoro  MOMEIICHWS  CKJIaJa  XUMUYECKHMX  PEaKTHUBOB
3alPOEKTUPOBAHA ABTOMATHYECKAS MOZyJIbHAs YCTaHOBKa ra3oBoro
noxkaporyuieHus. B kadecTtBe TazoBoro orserymaiero BemectBa (I'OTB)
UCIoib3yercs XnaaoH 227ea.

ABTOMaTHYECKHE YCTAHOBKHM Tra3oBoro mnoxkapotymeHus (AYI'TI) umeror B
CBOEM COCTaBe JIBa M 0oJiee MOJYJIsl, COAEPKAIMX Ta30BOE OTHETYIAIEE BEIIECTBO,
TpyOHbIE pPa3BOJKM M HACaaKU. BBISBICHUE OTrHS W BKJIIOYEHHUE YCTAHOBKH
MPOUCXOAUT TMPU TOMOIIM CIHEHHATBHOW MPOTUBOMOXKAPHOMW CHUTHAIM3AIUU,
SIBJISTFOITICICS] COCTABHOM YaCThIO 000Dy I0BaHMUS.

ABTOMAaTHYEeCKasi yCTAaHOBKA Ta30BOr0 MOXKAPOTYIIEHUS COCTOUT W3 JBYX

(GYHKIIMOHATIBHBIX YacTei:
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- TEXHOJIOTHYECKOW, COCTOSIIEH W3 MOMYJS TOXKAPOTYIIECHUS, TPYOHOM
pa3Boaku W Hacagok. OOopyaoBaHME MpeAHA3HAYAETCS ISl XpaHEHUs, BBIMYCKa
['OTB u pacnblIeHrs OTHETYIIAIIETO BEIIECTBA B 3AIIUIIAEMOE TIOMENIEHUE;

- DJEKTPOTEXHUYECKOW, COCTOAIIEH W3 YCTpPOMICTBA OOHAPYKEHUS
BO3rOpaHuss M (HOPMHUPOBAHMS KOMAHIHOTO HUMITYJIbCAa Ha BCKPBITUE 3allOpHO-
IIyCKOBOTO YCTPOMCTBA MOJYJIA, a TaKKE€ KOHTPOJS COCTOSIHUSI YCTAaHOBKH B
NEKYPHOM  DPEXKHUME. OJEKTPOTEXHUYECKAs 4YacTh YIPABICHHS  YCTaHOBKOM
MOXKAPOTYIIEHUSI COCTOUT M3 MPUOOpa MPUEMHO-KOHTPOJIBHOTO U YIPABICHUS
noxkapHoro ITITKVYIT «C2000-ACIIT», qpIMOBOr0 ONTHKO-3JIEKTPOHHOTO TOYEYHOTO
aBTOHOMHOTO moxapHoro wusBemartens MII 212-81 u wu3Bemarens MOXKapHOTO
pyunoro UITP 513-10.

DJIEKTPOYIPaBICHUE YCTAHOBKOM MOKAPOTYIIEHUSI 00ECTICUNBAET:

- aBTOMAaTHYECKHUH IYCK;

- OTKJIFOYEHHE U BOCCTAHOBJICHHE PEKUMA aBTOMATHYECKOTO ITyCKa;

- DJIEKTPOCHAOKEHHE OT BCTPOECHHOI'O AKKyMYJISITOpA MPU MCUE3HOBEHUHU
HaNpsDKEHUs: Ha paboyeM BBOJIE;

- KOHTpOJIb IEJIOCTHOCTH ILENW IIyCKa IOKAPOTYIIEHUS, BKIIOYCHHE
NPEeAYNPEIUTETLHON TPEBOKHOW CUTHAIU3AINM;

- KOHTPOJIb Ta0JIO 3BYKOBOW U CBETOBOM CUTHATM3AIINH;

- OTKJIFOYEHHME 3BYKOBOM CUTHATU3ALMH.

I[Tyck ycCTaHOBKM TOXapoTylleHUs ¢ mnocieaytomeit mnomaueir ['OTB
ITPOU3BOJUTCS:

- B PpEeXHMME aBTOMAaTHYECKOTO IIyCKa, IIpM IMIOJYYEHHH CHUTHajla
«ITOXAP» ot mpubopa mpUEeMHO-KOHTPOJIBLHOTO W YIPAaBIEHUS TMOXKAPHOTO, MpHU
cpabaThIBaHMM HE MEHEe JABYX IBIMOBBIX TOXKapHBIX M3Bemareneit tumna U1 212-81,
YCTaHOBJICHHBIX B 3alllMI[aeMOM 00BEME;

-  pYyYHOHM  JUCTAHUMOHHBIA  IMYCK  YCTAHOBKM  IOKapOTYIICHUS
ocymectBisiercss oT kHomku «IIYCK» pacnonmaraemMoii Ha kopmyce H3BEIATENs
noxkapaoro pyunoro HWIIP 513-10, ycTaHOBIEHHOTO y BXOJa B 3alUIIAEMOE

TIOMEIIICHHUE, a TAK)KE C IMyJIbTa KOHTPOJISI U yripasyieHus [8].
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B cnydae BO3HMKHOBEHMS IIOXKapa B 3allMIIAEMOM IOMEUICHUHU, IpU
cpabaTblBaHUM OJHOTO IMOXKAPHOTO W3BemaTeNnst B nuiekde, mpubop mnpueMHO-
koHTpodbHbIHN [TITKVYIT «C2000 - ACIIT» dopmupyer curnan «BHUMAHUEY, npu
cpa0aTblBaHUM BTOPOrO WM JBYX OJHOBPEMEHHO IIOKapHBIX W3BEIIATENEH
«ITOXAP», c ogHOBpeMeHHBIM (popMupoBaHueM pelieiiHoro curHana «[IOXKAP.

TpeBoKHBIN CHUTHAJI OT M3BEIIATENICH IOCTyNaeT Ha IoXKapHbIE HUICH B
npudopa NMPUEMHO-KOHTPOJBHOTO U yrpasieHus noxkaporymenueMm C2000-ACIIT.
Ot Hero curHan no uHTEpdeiicy mepemaercss Ha MyJbT KOHTPOJS M yIpaBiICHUS
C2000M. Ot nynera C2000M curnan nepenaercsa Ha OJOK YNpPaBIIEHHUS CHCTEMBI
noxkaporymenuss C2000-IIT. Ilpu »>ToM B 3amuiaeMoM MOMEIICHHH BKIIOYAIOTCS
cBeTo3BykoBele Tabno «['A3 VYXOJ/IM», ycTaHOBICHHBIC HaJl BBIXOJAAMH U3
3aIIMIIAEMOTO TOMEIIEHHS.

ITpu stom 'OTB u3 6as1I0HOB MOy MOCTYIIAeT B TPyOONPOBO/I, Jlajiee K
HacaJikaM, pacrojlaraéMbIM B 3amumaeMbix noMmemenusx. [Ipu noctymienun I'OTB
B TpyOHYI pa3BOAKy, cpabarbiBaeT curHanuszarop pgasieHuss CHY. Ilocne
nonyyeHust curHana ot CJ/{Y, BblAaeTcs CUTHald Ha OTKIFOYEHUE CBETO3BYKOBOTO
tabno «I'’A3 YXO/JAW» m Ha BKmodeHHe cBeTroBoro tadno «I'’A3 HE BXOJIWy,
YCTaHOBJIEHHOT'O HAJl BXOJIaMH B 3aLUIIAEMbIE IOMEIICHUS.

Py4yHOW THCTaHUMOHHBIN MYCK YCTAHOBKH MOXKAPOTYILIEHUS OCYIIECTBIISETCS
oOcnyKuMBarOIIMM  nepcoHanoM. Ilpu OTKpeIBaHMM JBepM B  3aLIUIIAEMOE
IIOMEIIIEHNE, YCTAHOBKA ABTOMATHUYECKU IEPEXOJUT B PYUYHOU pexuM mycka. llpu
TOM TabJI0 «ABTOMATHKA OTKIIFOUEHA» 3aropaeTcs, a B MOMEUIEHUE OXPaHbl JOJHKEH
IIPOMTH CHUTHAJl «ABTOMAaTHKa OTKJIIOYEHa». [Ipm 3akpblBaHMM [BEPHU, yCTaHOBKA
ocTaercs B pexxnume «PydHou myck».

BoccranoBnenue aBTOMATHYECKOTO pexuMa IycKa YCTaHOBKH
OCYILIECTBIISIETCSl TOCJIE TOKUJAHUS TMOMEIIEHUsI OOCITYKHUBAIOIIUM TEPCOHATIOM,
3aKpBITOM JBEPU CO CUYMUTHIBATENS, YCTAHOBJIEHHOIO y BXOJa B 3allMIIAEMOE
MIOMEIIEHUE M C MyJbTa KOHTPOJS YIPABICHUS, YCTAHOBICHHOTO B ITOMELIECHHUH
oxpaHbl. B ciyyae BO3HHUKHOBEHMs IIOKapa pPY4YHOM IIyCK YCTaHOBKH

MOKAPOTYIIEHUSI OCYIIECTBISAETCS OOCIYKUBAIOUIUM TEPCOHAIIOM MPU MOKUIAHUHU
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3aIMIIAEMOT0 MOMELIEHUSI M 3aKPbITOM JIBEpU, IIyTEM PYYHOIO HAXaTUs KHOIKU
«Ilyck» Ha wu3BemlaTeNe IMOXApPHOM pPYYHOM, pACIOJOKEHHOM Yy BXOoJa B
3aIIMIIAEMOE TTOMENIEHUE.

IIpn pyunom Haxxatnu kHONKHM «Ilyck» Ha u3Bemarene moXapHOM PYYHOM,
CUTHaJ TMOCTyIaeT Ha MpUeMHO-KOHTpoasHbIH mpubop E2000-AEIIT, kotopsrii
dbopMHpyeT cHUTHaT Ha IMYCK YCTAHOBKM TMOXKApPOTYIIEHUS MO aJITOPUTMY
«aBTOMATUYECKUN MTYCK».

CornacHo mpaBujiaM yCTPOMCTBA 3JEKTPOYCTAHOBOK, YCTAHOBKHU IOXKApPHOM
CUTHAJIHM3AI[MN B YacTH OOECICUCHHs HAJCKHOCTH SJIEKTPOCHAOKEHUSI OTHECEHBI K
ANEKTPONPUEMHUKAM 1-0i1 KaTeropuu, TMO3TOMY OJJIEKTPOIUTAHUE YCTAaHOBKU
OCYLIECTBIISIETCS OT 2-X HE3aBUCUMBIX HCTOYHHUKOB JIEKTPUUECKOIO TOKA.

Heobxoaumoe anexkrponutanue, nojgaBaemoe Ha npudopsl — C2000-ACIIT
OT aBTOMAaTHUYECKOro pe3epBa Hampsbkennem — 220B, ¢ uactoroir 50 I'm, c
MomHOocThIO 0,3 kBT. DOnexkrponuTaHue aBTOMATHYECKOW YCTaHOBKM Ta30BOIO
NOXKAPOTYIIEHUS  MPEIyCMOTPEHO  OT  JIBYX  HE3aBUCUMBIX  HCTOYHUKOB
AIIEKTPOCHAOKEHUSI.  BTOphIM ~ MCTOYHMKOM  DJIEKTPOCHA0XKEHUS  MPOEKTOM
IpeyCMOTpPEHa aKKyMyJsTOpHas Oarapesi, oOecrneudrBaromas padoTOCIIOCOOHOCTh
YCTAHOBKHM HE MeHee 24 4acoB B JIEKYPHOM PEKHME U HE MEHEE 3 4acOB B PEKHUME

no>kapa Wil HEMCIIPaBHOCTH.

3.2 Pacuer mapaMeTpOB MOJYJbHOW YCTAaHOBKH  Ta30BOTO

MMOKAPOTYIHICHU A

O0mwexT: «Crmam»

Tabmanua 2 — McxoaHele JaHHbBIE

[Imomiaap 3ammIaeMoro moMeIeHus S, = 1005 M-
BricoTa momMenieHust HaJl ITOJI0OM h=4.8m
JlonoJTHUTENBHBIN 00BEM JJIs1 TYIICHUS dopv = 0 M3
MunnmanbpHas TeMrnepaTrypa B IoMeIeHUN 100
tn=18" C
BricoTa nmomertienus Hajy ypOBHEM MOPSI hy = Ot 0 10 1000 M

33



[Tponomkenne Tadiuib 2

[1101ma06 OTKPHITHIX TPOEMOB B IOMEIIEHUHU f, =12 M
[TapameTtp 11, yuuTheIBatOIMKA pACIIOIOKECHUE Paramp = 0,4
IPOEMOB IO BBICOTE TOMEIICHHUSI
MakcuMaTbHO JOIYCTUMOE U30BITOYHOE pi; = 0,003 MIla
JABJICHUE B TIOMEIICHUH
I"azoBoe ornerymaiiee Bemiectso (I'OTB) Xnanon 227ea
[110THOCTH APOB OTHETYIIAIIETO ra3a r0 = 7,28kr/ m°
HopmatusHoe Bpems nogauu 'OTB tp = 10c
Kracc oxxuiaemMoro noxkapa B noMenieHuu A2
Hopwma ornerymamieid KOHIEHTpPAUU MapoB Cn = 7,2%(00)
I'OTB
Tun Momysst ra30BOTO MOXKAPOTYIICHUS MITX(55-180-50)
Koaddunment 3arpy3ku 6ajsiona MOAyJs, K/ k,=1,1

Pacuetr maccel 'OTB u konuuecTBa Moaysei

Pacuer maccel 'OTB nipu Tymennn orHerymammuM BEMIECTBOM TUIa XJIaI0H
227ea, SABIAIOLIMMCS CKWKEHHBIM TIa30oM, [POU3BOIAUTCS COOTBETCTBUU C
npuinoxenueM E.

CIT15.13130.2009 no popmyie:
My =(Sp - h+dopy) - 11+ (14 ky) - —— (3.1)

100—-cn’

rae ko3dduiuent k,, yuuteBaromuii norepu 'OTB uepe3 mpoembl nmomenieHus,

COCTaBJIACT:

fs
K2 = Paramp - sp -h+dopv -tp - Vh =0 (3.2)

[1oTHOCT, TApOB OTHETYIIAUIEr0 Ta3a NpU 33JaHHOM MHHUMAaJIbHOMU

TEMIIEpaType B IOMEILICHUH U BBICOTE HaJl YPOBHEM MOPS COCTABJISET:

293
273+tm

rn=ro Ks- = 7,3 kr/m?3
rae koddgduimeHT ks, YYHUTHIBAIOUIUMN BBICOTY PACIIOJIOKEHHUS TOMEIICHUS HaJ
ypoBHeM Mops oT 0 7o 1000 M, paBeH 1.

Takum oOpazom, koiudectBo ['OTB, koTopoe HEOOXOAMMO TMOAATh B

3alIUIIACMOC IMMOMCIICHUEC, PaABHO!:

7,2
100-7,2

m, = (1005 - 4,8 +0) - 7,3 - (1+ 0) - - 1=27322 kr

Pacuetrnas macca I'OTB, koTopast 10KHa XpaHUTHCA B YCTAHOBKE, PaBHA:
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mg = k; - (mp + my + n - my) (3.3)
rae kodpduument k;=1,05 yuuteiBaer yreuku ['OTB u3 mMoaynelr B mexxypHOM
pexume; M, — macca ocratrka 'OTB B Tpy6ax, n - ml — macca octatka 'OTB B
MOJYJIAX (N — KOJIMYECTBO MOAayJie , m; = 0,6 Kr — MakcUMallbHasi Macca OCTaTKa
['OTB B Moayse 1o TEXHUYECKON JOKYMEHTAIINH ).

Macca ocrarka 'OTB B Tpy6ax my = Opy - 11, TA€ I3 = 7,3 (CM. BBIIIIE)
Opr = 211,394 n1 — o0beM TpyO (cM. pe3ysbTaThl pacuera mnapameTpoB
TpyOOIIPOBOJHON cucTeMbl U BpeMmenu nojgaun ['OTB).
Takum o6paszom, Macca octatka ['[OTB B Tpybax cocrapiser:
my = 211,934 : 1000 - 7,3 = 1,5kr
Macca ocrarka 'OTB B moayne:
mp, = 180 - 7,3: 1000 = 1,3 kr
HopmaruBhras pacuetnHas macca ['OTB, npeanaznadueHHas 1isi XpaHEHUS B
YCTaHOBKE, COCTABIISIET:
mg, = 1,05 - (27322+ 15+ 14 - 0,6) = 2742 kr
Jlns TymieHus Tokapa B 3alllMIAEMOM TOMENIEHWM B JIAaHHOM pacyeTe
npuHATE MoAynu Tuna MIIX (55-180-50) B konuyecTBe N = 14 miT., ¢ CyMMapHbIM
cogepxkanneM ['OTB mgy = 2742 kr. W3 sToro koaudecTBa JMid BBIIyCKAa B
MOMEIIEHUE C YUYETOM YTE€UYeK U3 MOJYJEH B JCKYPHOM PEKHUME M OCTAaTKOB ras3a B

MoayJsix u TpyOax npennasHadeno ['OTB B konuuectse:

m,, = Zg (3.4)

pv 1,05-m¢p—mq -0’
B 2742
PV 1,05-15-06 - 14

[TockonbKy 3TO 3HaYE€HHE HE MEHBIIIE HOPMATUBHOIO 3HaUYeHUs m, = 1897 kr,

= 2611 kr

m

HOPMATHUBHOC TYIICHHUC I10JKapa B 3alllUIIACMOM ITIOMCIICHHUU obOecrieynBaeTcs.

3.3 Pacuer mimomanu DOMOJHUTEIBHOTO IpoeMa B MOMEHICHUHU IS

cOpoca u30BITOYHOTO JTaBICHUS
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HJIOIHaI[b AOIIOJIHUTCIBHOTO IIpOCMa JIJIA C6pOC3 M30BITOYHOIO JaBJICHUA

onpenensiercs no npuioxenuto 3 CIT 5.13130.2009 o ¢popmyire:

1,2 k3 -mq rB (3.5)

: _f
. . . . Ss
0,7 -1,05 -tpd -r1 7. 106 -pa-[ pli)-la-‘pa]]_ 1

F.>=

[Ipu sToM KO3hDUIIMEHT, YIUTHIBAIONIUN W3MEHEHUE JaBJICHUS MPHU IMOJaue
OTHETYIIAIIEero ra3a Tuna XjaaaoH 227ea ks = 1, IuoTHOCTH BO3ayXa!

- r.=1.2-k2=1.2xr/m3

- Bpemsa nogauu ['OTB tyg = 9.4c n atMmocepHOE NaBICHUE:

- Ppa=0,1"-k;=0,1 MIla (c yueToM BBICOTHI HaJl YPOBHEM MODSI).

Koaddumuent k,, yuuThiBaronuii BHICOTY PACIIONIOKEHUSI TMOMEIIECHUS HaJl
ypoBHeM mopsi 1000 m, paBen 1. Takum oOpa3om, pacueTHas IJIOMIAL IpoeMa

COCTaBJIACT.

1,21-2732,2 12
0,7 -1,05-9,4-7,3 7.106-0,1 _[[0,003+o,1”_ 1

F.>= ~12=11m

0,1
PesynbTaThl pacuera mapamMeTpoB TPYOONPOBOAHOW CHCTEMBI M BPEMEHU
M0/Ia4y OTHETYIIAIETOo raza B moMenieHus mporpammoit Vector 2.0.9

Taomuna 3 — Ucxogusle JaHHBIE

OG6UIMii 3aIUIIAEMBIH 00BEM, M-; 4823.7
PacueTHas Mmacca orHeTymaniero ra3a B MOAyJisiX, Kr: 2742
KosnuecTBo MOJTyneit ra30BOro MoKapoTylIECHHUS: 14
["a3-BBITECHUTENH B MOTYJISIX: A3zor
W30b1TOuHOE NaBieHne B Moayiisix, Mlla: 4.2
Tpy6s! 10: I'OCT 8734-75(coBm)
(ucnonwsyetcsi ocHoBaHHbIN Ha [[OCT 8734-75
COBMENICHHBINA Ha0Op TPYO, NOMOJHEHHBIN TpyOamMu U3
I'OCT 8732-78)
Hacanku tuma A-H-001-002

Jlanubie pykaBoB Beicokoro fAaBieHus PBJl 50-VY, coenuusronmx 6amioHbl
MOJYJIeH TYIIEHUs C OCTAIbHON TPYOHOU CUCTEMOM

JUIMHA, M 0,59
nepenaj BbICOT, M 0,5
JHaMETP, MM 50
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Tabnuma 4 — PacueTHbie 3HaYeHUST TPYOHOM Pa3BOJKH M HACAIOK

Howmep Tpyba ygactka [laBinenue Cymmapnas Pacuernsiit
y4acTka O0o03HaueHue Jnuna, [Tepenan nepen ILIOIAIb pacxon
o 'OCT M BBICOT, M HacagkKoi, OTBOJA I'OBT, kr.
MIla HaCaJloK, MM
1 140x5 1 0
2 140x5 3,6 3,6
3 140x5 2 0
4 140x5 1,3 0
5 140x5 2,15 0
6 57x3 7,5 0
7 57x3 0,42 0 0.5 170 16.44
8 42x3 2,5 0
9 32x3 2,25 0
10 32x3 0,2 0 0.5 170 16.44
11 28x3 -0.02 -0.02
12 32x3 2,0 0
13 28x3 -0.02 -0,02 0.5 170 16.44
14 32x3 15 0
15 28x3 -0.02 -0.02 0.5 170 16.44
16 57x3 7,5 0
17 57x3 0,42 0
18 42x3 2,5 0
19 32x3 2,5 0
20 32x3 0,2 0
21 28x3 0,02 -0.02
22 32x3 15
23 28x3 -0.02 -0.02
24 32x3 15
25 28x3 -0.02 -0.02

PacuetHoe Bpems mojgauu B momenieHue 95% macchl pacyeTHOTO 3HAYECHUS
OTHETYIIAIIEro ra3a, paBHo 9,4 c.

Tabnuna 5 — CyMMapHOE KOJIMYECTBO TPYO

Huametp, MM KomnmuectBo, M
140x5 10,05
57x3 15,84
42x3 5
32x3 11,65
28 X3 0,12

CymMmapHsIil 006bem Tpy6 — 211,394 11;

KonuuectBo pykaBoB Bbicokoro nasieHus PBJ] 50-Y — 14 myk.
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4  DOUHAHCOBBIH MEHEKMEHT, pecypcorhHeKTUBHOCTH U

pecypcocoepexenne

Paccmotpum npumep pacuéra ymep6a ot Bo3moxkHoi UC, KoTOpas MOXKET
npouzoiitu Ha o00bekTre OAO «HoBocuOMpckuit 3aBOJ] XWMKOHIIEHTPATOBY.
Bo3HuKHOBEHHE aBapuu CBSA3aHHOW C HApPYIICHHEM MPABUII XPAaHEHUsI OTHEOMACHbIX
BEUICCTB M U3JCNUN, JaHHAs aBapus BJIEUYET 3a COOOHM ymepd >KU3HM JIOJEH,
OKpYXarollel MpUpOJAHON cpelie, MOTePH MaTepUalbHbIX IIEHHOCTEW W 3aTpaThl Ha
IIPOBE/ICHUE aBApPUMHO-CIACATENBHBIX U BOCCTAHOBUTEBHBIX PadoT.

Bo3Moxubiit monubeiii  ymepo (I1Y) Ha o00BekTe Oyner omnmpeaesisiThes
npsameiMu - yiiepOamu  (VIIP), 3atparamu Ha jokanuzanuioo  (JIMKBUJAIUIO
MOCJIEACTBUN) MoXkapa, KocBeHHBIM yiiepooMm (YK) u 3arparamu Ha OTKIIIOUCHHE

Pa3pPyYMICHHBIX KOMMYHAJIIBHO-OHCPICTUICCKUX CETel.

4.1 Ouenka npsaMoro ymepoa

OueHka npsaMoro ymiep0a IpeacTaBiiieT coOol cymmy yuiep0a, KOTOpPbIA
HAHOCHUTCSI OCHOBHBIM MPOU3BOACTBEHHBIM (oHAaM (OI1D) u 000pOoTHRIM CpelicTBaM
(OC) u ompenensiercs o popmyne (4.2):

Yup = Cono + Coc, pyO. (4.1)

rie  Cope — yepO OCHOBHBIX IMPOU3BOJACTBEHHBIX (DOHIOB, PYO.;
Coc — CTOMMOCTbH MOCTPAJABIINX 0OOPOTHBIX CPEICTB, PYyO.

OcHoBHBbIE  (OHABI MPOU3BOACTBEHHBIX MPEANPUITHI  CKJIAJABIBAIOTCS
MIPOU3BOJICTBEHHBIX, MaT€pPUATILHO-BEIIECTBEHHBIX 1IEHHOCTEH, KOTOPhIE IEHCTBYIOT
B TIpOIIECCE IMPOM3BOACTBA, HEOOXOIUMBIC ISl BBITIOJHEHUS IPOU3BOJICTBEHHBIMH
NPEANPUATASIMH CBOMX (YHKIMI, B JaHHOM Clydae JTO MPOU3BOJCTBEHHOE,
TEXHOJIOTHYECKOe  000pyIOBaHHWE, KOMMYHAIBHO-DHEPICTHUYECCKHUE  CETH |
MIPOU3BOJICTBEHHOE ITOMEIIEHUE, T/I¢ TIPOU30IIEN ITOXKap.

VYiep0d OCHOBHBIX IPOU3BOICTBEHHBIX (DOHIOB Haxo UM 1o hopmyie (4.2):
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Cono = Cyp + Cyse + Cs, pyo. (4.2)
rie  C,,— ymep0, HaHECEHHBIN TEXHOJIOTHYECKOMY 000py10BaHNIO, PYO.;
Cioc — yiIep0, HaHECEHHBIN KOMMYHATBHO-IHEPTETHUECKUM CETAM, pyO.;
C, — yiiep0, HaHECEHHBIN MPOU3BOJACTBEHHOMY IMOMEIICHHIO, PYO..
Yiep6, HaHeCEHHBIH TEXHOJIOTHYECKOMY OOOPYJIOBAaHHIO, HAXOAHUM IIO
bopmyie (4.3):
Cro = 2Gro * Croocr.s PYO (4.3)
OmnpeneneHre OTHOCUTEIHHONW CTOMMOCTH TPH TOXKape, PACCUUTHIBACTCS 10
bopmyie (4.4):
Gro = i— (4.4)

2.
rac FH— Iomaab 1mozxkapa, ornpcacirsicMas B COOTBECTCTBHH C PCKOMCHIALIUAMUA, M

2
F, — nmnomans o0beKTa,M".

GTO = m = 0135323

OcraroyHasi CTOMMOCTh TE€XHOJIOTHYECKOrO 00OPYIOBAaHUS PACCUMTHIBACTCS
o opmyie (4.5):

Hyro TTO.(‘l)) (45)
100 ’

rie  Cioocr.— OCTATOUYHAS CTOMMOCTH TEXHOJIOTMYECKOT0 000pyA0BaHuUs, pyo.;

CTO.OCT. =Ny - CT0.6. ) (1 -

M., — KOJIMYECTBO TEXHOJIOTUYECKOTr0 000pYy1I0BaHUS, €]1.;
Cio6. — OamaHcoBasi CTOMMOCTB TEXHOJIOTHYECKOT0 000pyI0BaHMS, PYO.;
H., ., — HOpMa aMOpTH3aLMK TEXHOJOTHYECKOTO 000pyaoBaHus, %o;
Tro.¢- — aKTUUECKMI CPOK DKCILTyaTallMH TEXHOJIOTHYECKOTO 000PYAOBaHM,
roJ.
Hopma amopTuzanuy TeXHOJIOTUUECKOTO 000OpYAOBaHUS PACCUMTHIBACTCS MO
dbopmyre (4.7):

1 4.
H,ro = —-100, (4.6)

TTo.cb.

1
Haro = 57+ 100 = 4,7%
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[lo dopmyne (4.6) mnpow3BOgUM pacdyeT OCTATOYHOM  CTOMMOCTH

TEXHOJIOTHYECKOro 000pyA0BaHUS.

0,05 - 21
Croner. = 9+ 13000000 - (1 - W) = 115771500 py6.

ITo dopmyne (4.3) paccuntbiBaeM yIiiepO, HaHECEHHBIN TEXHOJIOTHYCCKOMY

000py1I0BaHUIO.
Cro = 0.135323-115771500 = 15666546, 7py0.

VYumepb, HaHeceHHbIH KOMMYHalbHO-3Hepretuueckum cetsim  (KOC)

paccunThiBacTcs 1mo gpopmyie (4.7):
Cysc = 2 Groc * Crococrs PYO. (4.7)

OtHocuTeNbHAsT BeIWYMHA Yyilepbda NpH TOXKapax OIMpeaesieTcs IMyTeM

COOTHECEHHUs IUIOIMAau ToXKapa K oOmed Iuiom@aau MoMenieHuss oObeKTa, Hu

paccuuTtbiBaeTcs 1o popmyie (4.8):
Fy (4.8)

2.
roe  F,— mnomans noxapa, M*;

2
F,— miomanbs o0beKTa, M”.

9
= —— =0.14825871
Groc = 7ggg = 0-1482587

OcraTtouHas CTOUMOCTD KOMMYHAJIbHO-OHCPICTHYCCKUX ceTen

paccuuTtbiBaeTcs 1o popmyie (4.9):

Haxoc - TK:—)C.(]).) 4.9
100 ’

rie  Cyycocr-— OCTATOYHASI CTOUMOCTh KOMMYHAIBHO-YHEPTETUUECKUX CETeH, pyO.;

CKBC.OCT. =Ny- CK30.6. ) (1 -

Ny — KOJIMYECTBO JIEKTPOIIUTOB, MOJICKAIINX 3aMEHE, €/1.;
Cioe.5.— OamancoBasi CTOMMOCTh KOMMYHQJIbHO-?HEPTeTUUECKUX ceTel pyo.;
H. x,c— HOpMa aMOPTU3ALMU KOMMYHAJIbHO-?HEPTEeTUYECKUX ceTeil, %o;
Twep— GakTHUECKHIT CPOK OKCILTyaTalUM KOMMYHAJIbHO-DHEPreTUYECKUX
CEeTeH, To/I.
Hopma amopTr3annm KOMMYHJIBHO-DHEPIETUUECKUX CETENM PACCUUTHIBACTCS
o popmyite (4.10):
40



(4.10)

1
Ha.Ksc = T o 100
Kac.d.

1
Hasoc = 57100 = 4,1%

[lo dopmyne (4.11) mnpousBoauM pacdy€T OCTATOYHOHM CTOMMOCTHU

KOMMYHQJIbHO-3HEPTETUYECKUX CETEN.

0.0469-24

Ciococr. = 6 - 14000000 - (1 - ) = 83054496 pyS.

I[To dopmyne (4.7) mwnHaligem ymepO, HaHECEHHbIH KOMMYHAJIBHO-

DHEPTETUYECKUM CETSIM.
Cysc = 0.14825871 - 83054496 = 12313552,4 py®6.

VYiiep0O, HaHECEHHBIM MPOU3BOJACTBEHHOMY TIOMEIICHUIO, HAXOJMUTCS IO

dbopmyne (4.12):
C, =2'G; - Cyper, PYO (4.12)
rne G, — OTHOCUTENbHAas  BeJIMYMHA  ymiepba, OPUYUHEHHOTO  LEXY
METauI000padOTKH U MOKPACKHU;
C,;.0cr.— OCTaTOYHAS CTOUMOCTH MPOU3BOJICTBEHHOTO MTOMEIICHHUSI, PYO..

OcraTo4Hast CTOMMOCTH TIPOU3BOICTBEHHOT'O IIOMEIIEHUS PACCUUTHIBACTCS 110

dbopmyite (4.13):

Ha, T, (4.13)
C3.0CT. = C3.6 ) (1 - aiTO?)(b)'

rie  C,; — OamaHcoBas CTOMMOCTH ITPOM3BOJICTBEHHOTO IIOMEIIECHUS B 3JIaHUH,

pyo.;
H., — HOpMma amopTH3aLMK NPOU3BOACTBEHHOTO TOMENIEHUs, Yo;
T, — (axTuueckuil cpok SKCIUTyaTallMd IPOU3BOACTBEHHOIO IMOMEIIECHHS,
TOJ.
136
Gy = 7505 = 0-135323

1
Has, = 57+ 100 = 4,16%

0,0432 -2

4
Cyocr. = 10000000 - (1 — ——-—) = 9896320 py®.
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[To popmyne (4.12) paccunTsiBaem yiiepo, HaHECEHHBINA IPOU3BOJACTBEHHOMY
IOMEILEHUIO.
C; = 0.135323-9896320 = 133471,781 py6.
[To popmymne (4.3) HaxonuM yiepO OCHOBHBIX IPOU3BOACTBEHHBIX (DOHIOB.

Cong = 15666546,7 + 12313552,4 + 133471,781 = 28113570,9 py®.

OO6opoTHBIE CpEACTBAa BKIIOYAIOT B ce0s TOBapbl, MpeaHA3HAYCHHBIC IS
peamm3anuu. B MecTe mNpeaBapUTENBHOTO CKJIAJAWPOBAHUS TOTOBOM MPOIYKIIMHU
HaXOIUIUCh ToBaphbl Ha cymmy — 968000 pyOmei.

Coc = 968000 pyo.
rie  C,. — CTOMMOCTB HOCTPaaBIIUX 0OOPOTHBIX CPECTB.
ITo dbopmyne (4.2) onpenensieM OLEHKY IpsIMOTO yiepoa.
Yup = 28113570,9 + 968000 = 29081570,9 py®6.

4.2 OueHka KOCBEHHOTO ymiep0a

OuneHka KOCBEHHOro ymiep0ba mpeacTaBisieT co0oll cymMMy CpEACTB
HEOOXOAMMBIX JIJIsl JIMKBUJIAIIMY TI0’Kapa M 3aTPaThl, CBA3aHHBIE C BOCCTAHOBIIEHUEM
MIPOU3BOICTBEHHOTO TIOMEIICHHUS IS JATbHEHUIIIEro ero PyHKITMOHUPOBAHMSI.

CymMa kocBeHHOTO yiiep0a onpenensiercs o gopmye (4.14):

yK = Cﬂ.a. + CB' py6 (414)
rie C,, — cpencrtsa, HeoOxoaumbie s TukBuaanuu YC, pyo.;
C, — 3aTparthl, CBsI3aHHbBIE C BOCCTAHOBIIEHUEM MPOU3BOICTBA, PYO.

CpenctBa Heobxonumble anst aukBumanuu YC 3aBucCAT oT e€ Xapakrepa H
MacTaboB, ONPENIETSIOMUX 00BEMBI CIIACATENIbHBIX U IPYTUX HEOTIOKHBIX PadoT.

OcHOBHBIMH BHUJaMU palOT, BBINMONHSAEMbIMU mnpu JukBupamuu YC u
OTIPECIISIFONITUMU 3aTPaThl — SIBJISICTCS TYIICHHE TTOXKapa.

CpencTBa Ha JIMKBUAIMIO aBapuu (TIoxkapa) onpenensiem no popmyne (4.15):

Cn.a. = Co.c. + CI/I.O. + CT' py6' (415)

rne  C,.— pacxojapl HAa OTHETYIIAIUE CPENICTBA, PYO.;
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C; — pacxoapl Ha TOIUIMBO (TOPHOYE-CMA304YHbIE MaTepUaibl) IS MOKAPHON
TEeXHUKH, PYO.;

Cuo. — pacxofpl, CBSI3aHHBIE C M3HOCOM MOXKapHOW TEXHUKH M TIOKapHOTO
o0opynoBaHusi, pyo.

Pacxonpl Ha orHeTymanme BenecTsa HaxoauM no gopmyiie (4.16):
Coc =S7° LTp Lo - t, pyo. (416)
rae t— Bpems TymeHus noxapa, 40 mun. = 2400 cek.;

I1,. — IIeHa OTHETYIIAIIETO BemecTBa —(TleHooOpa3oBarens + Boja), 45 py0./1;

L., — ’HTEHCHBHOCTb II0JJa41 OTHETYIIAILETO CPEACTBA (TaOIMYHAasl BEJIMYNHA,
PUHEMAEMAast HCXO/ U3 XapaKTePHCTHK roprodero Matepuana), 0,2 11/(c-M°);

St — momanp Tymenus, 149 M2,

C, =149-0,2-45-2400 = 3218400 py®.
rae R, — nyTh, mpoiiicHHBII PPOHTOM TJIaMEHU 3a BpeMsi CBOOOJHOTO Pa3BUTHS
nokapa (6oxee 10 MuH.), c1e10BATENBHO:

R.=0,5-Vir-10-Vir-(Tce-10),m (4.18)
rae Vi — nuHelHas CKOPOCTh paclpoCTpaHEHU Moxkapa, npuHuMaeM 1,5 M/MuH.

R,=05-15-10-1-(10,6 —10) = 8,1
Bpewmst cBoOoaHOTO pa3zBuTHs MoXkapa onpesaenseM no Gopmyse (4.19):
Teg = Tpe + Tegr + Tey + Top1, MUH. (4.19)

rie T,. — BpeMs COOOIIeHUs JucreTdepy O Tmoxape (i OO0BEKTOB
000pyZIOBaHHBIX aBTOMATHYECKOW yCTaHOBKOW mokapHou curHamm3anuu (AVIIC)
MPUHUMAETCS] PaBHBIM 3 MUH.);

T.; — BpeMsi, cOOpa JIMYHOTO COCTaBa, MUH.;

Tes1 — BpeMs cieqoBaHUsS IEPBOrO MOIAPA3JCICHUS OT IMOKAPHOM YacTu [0
MecTa BbI30Ba, OEpeTcs W3 pachucaHusi BbIE3JOB MOXKAapHBIX MojpasieiaeHui, 2,5
MUH.;

Tep1 — BpeMms, 3aTpaueHHOE Ha NpPOBEIEHHE OOEBOro pa3BepThIBaHUA (B

npenaenax 4 MUHYT);
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60 L (4.20)

rae L — nnvHa myTH cleoBaHUS MOJpa3feieHusl OT MOKapHOTo Jerno J0 MecTa
nokapa, KM.;
V1 — CpenHsisi CKOPOCTh ABUKEHUS MOKAPHBIX aBTOMOOMIIEH, 45 KM/4;
_60-32
TC.)'I - 45

Uucno mokapHbIX, yY4ACTBYIOIIMX B TYIIEHWU IMOKApa PACCUUTHIBACTCS I10

dbopmyme (4.21):

= 4,2 MUH.

n=mn, Ny, 9el. (4.21)
rJIe  NM,— YUCJISHHOCTb dKHUIIaXKa MOKapHOW MAIlIMHBI, Yell.;
Npy — KOJMYECTBO TMOXKAPHBIX aBTOMOOWIICH, HEOOXOMWMBIX ISl TYIICHHS
noxapa, €.
n=>5-2=10uyen.
Pacxonpl, cBsI3aHHBIE C HW3HOCOM TIOXKAQPHOM TEXHUKHM U IOYKapHOTO
obopynoBaHus, onpenaesieM o gpopmyie (4.22):
Cuo. = (Ko " Log * Nan) + (ch o - Ncp) + (Knp g - Ncp)’ (4.22)
rae N — 4ucio eaquHuil 000pyI0BaHuUs, IIIT.;
N ., — uucno eAUHUI] ToKapHOTro 000pyIoBaHus, 2 €1.;
N, — 9MCII0 €qMHUL PYYHBIX CTBOJIOB. 3 IIT.;
N yp— 9MCII0 €IMHUI] ITOKAPHBIX PYKaBOB, § INT.;
I, — cTOMMOCTh €TMHUIBI 000PYI0BaHMS, PYO./IIT. ;
K. — HOpMa amopTH3aIU TOKAPHOTO aBTOMOOUIIS;
K., — HopMa aMOpTH3alUK PYyYHOTO CTBOJIA;
K,, — HOpMa aMOpTH3aLuK NOXKAPHBIX PYKABOB.
Cuo. = (1,04 -4000000-2) + (1,38-3000-3) + (1,09- 3000 - 3 = 8342230 py©.
Pacxonpl Ha TOmIMBO (roproye-CMa30YHBIC MaTepHaibl) I TOKApHOU

TEXHUKHU HaxoJuM 1o gopmyre (4.23):
Cr =Py L =P, I, (60---), pyb (4.23)

rae LI, — uena 3a nutp ToruBa, 47 pyo./1;
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P, — pacxox trorumBa, 0,0516 n/MuH.;

L — Bech yTh, 3200 M.
3200
C.=0,0516-47-(60- ?) = 10347,5 py®.

o popmysne (4.15) mpous3BoaMM pacd€T CpeICTB Ha JIMKBUAALIMIO aBapuH (II0Kapa).
C,a = 3218400 + 8342230 + 10347,5 =11570977,5 py6.
3arpathl, CBSI3aHHBIC C BOCCTAHOBIICHHEM IMPOU3BOICTBEHHOTO TTOMEITICHHMSI.
BcenencrBue moskapa 3aKONTUTCS JEKOPATHBHOE MOKPHITHE CTEH M OCTOHHBIN
1011 Ha 06meit mwromany 136 M, ¥ OCTPAafAIOT HIEKTPOIIUTEL B KOTHYECTBE 6 IIT., a
60 M. 1. 3JIEKTPONPOBOJIA MOJICKHUT 3aMEHE, CIIeI0BATEIBHO:
Cs = Cyy5 + Cyyyy + Cy/p, PYO. (4.24)
rne  C,,— 3aTpaThl, CBSI3aHHBIE C MOHTAXKOM DJIEKTPOITPOBOJIKH;
Cp/w — 3aTpaThl, CBSI3aHHBIC C MOHTAXXOM 3JICKTPOIIHUTOB;
Cy/n— 3aTpaThl, 1o 3aMeHe KadeabHOM IUTUTKH.
3aTpaThl CBSI3aHHBIE C MOHTAKOM 3JIEKTPOIPOBOJKU HaX0 UM 1o popmyie (4.25):
Coss = (G- 1) + (1, * R,), pyO. (4.25)
rne  C, — CTOMMOCTB JIEKTPONPOBOJKH, 85 pyO./M. II.;
— 00BEM paboT, HEOOXOTUMBIH IO 3aMEHE JICKTPOIPOBOJKH, 60 M. I1.;
R, — paciieHKa 3a BBINOJHEHHUE padoT Mo 3aMeHe dJieKTpornpoBoaku 110 py6./m.
Cs/» = (85:60) + (60-110) = 11700 py6
3arpathl, CBSA3aHHBIE C MOHTaXOM D3JIEKTPOIIMTOB, paccuyuTaeM 1o Gopmyse
(4.26):
Coju = (Cu Vo) + (Y * Ru), pYS. (4.26)
rne  C,— cTouMocTh ogHOrO 3ekTporuTa, 1300 py6./mT.;
V — KOJIMYECTBO AJIEKTPOLTUTOB, MOJJICKAIIUX 3aMeHe, 6 IIIT.;
R, — paciieHKa 3a BBIINOJHEHHUE padoT 1o 3aMeHe diekTpoiuta 1600 pyo6./mir.
Cs/m = (1300-6) + (6-1600) = 17400 py®6.
3arpaThl, CBS3aHHBIC C 3aMCHOH JIEKOPATUBHOTO TOKPBITHS, HAXOJHWM IIO

dbopmymne (4.27):
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Co/n = (Cy - Vo) + (K - Ry, pyb. (4.27)
rie  C, — CTOMMOCTh MaTepHAIBHBIX PECYpCOB, HEOOXOAMMBIX IJIsi MPOBEICHHUS
pabor, 1600 py6./m°;
V., — 06BEM paboT M0 3aMeHe JeKOPATHBHOTO MOKPHITHS, 120 M7
R, — pacuenka no 3amene 1 Ve JIEKOPATUBHOTO MOKPhITHS, 800 py6./M2.
Cy/n = (1600-120) + (120 -800) = 288000 py®6.
[To popmyne (4.24) paccuntaeM 3aTpaThl, CBS3aHHBIC C BOCCTAHOBJICHHUEM
MIPOM3BOICTBEHHOT'O TTOMETIICHUSI.
C, = 11700+ 17400 + 288000 = 317100 py®.
CyMMy KOCBEHHOTO yiep0Oa onpeaenum mno Gopmysie (4.14):
Yx =11570977,5 4+ 317100 = 11888077,5 py®6.
B utore npousseaeM pacy€T nosiHoro yuiepoa no gpopmyse (4.1):
Y =29081570,9 + 11888077,5 = 40969648,4 py0.
OcHOBHBIC pacyeThl W PE3yJbTAThl MO pa3neny (PHHAHCOBBIM MEHEIKMEHT,
pecypcoddHeKTHBHOCTE M pecypcocOepekeHre TIpeCTaBICHbI B Ta0auIe 4.1.

Ta6nuia 6 — OCHOBHBIE pacueThl MO pa3aeTy

HaumenoBanwue CronMocTh/pyo.
[TonHeIit yiep6 40969648,4
OreHka mpsiMoro yiiepoa 29081570,9
VYuiep6, OCHOBHBIX MTPOU3BOICTBEHHBIX (POHIOB 28113570,9
VYep6, HaHEeCEHHBIN TEXHOJIOTHYECKOMY 000pYI0BaHUIO 15666546,7
VYep6, HaHEeCEHHBI KOMMYHAIBHO-2HEPTETUUECKUM CETSIM 12313552,4
VYiep6, HaHeCEHHBIN MTPOU3BOJICTBEHHOMY TTOMEIIEHUTO 133471,781
OreHka KOCBEHHOTO yIiepoa 11888077,5
CpencrtBa, HeoOXoauMbIe 11 TUKBUaanuu YC 11570977,5
Pacxonpl Ha OrHETyIIAIME BENIECTBA 3218400
Pacxoppl, cBA3aHHBIE C K3HOCOM MOXKAPHOW TEXHUKHU U 8342230
Pacxonpt Ha ToruBo (I'CM) n1st moskapHOM TEXHUKU 10347,5
3aTparsl, CBSI3aHHBIE C BOCCTAHOBJIEHUEM 317100
MIPOM3BOJICTBEHHOT'O MIOMEIICHUS
3aTpaThl, CBSI3aHHBIC C MOHTAKOM 3JIEKTPOIPOBOIKU 11700
3aTparsl, CBSI3aHHBIE C MOHTA)KOM JJIEKTPOLIUTOB 17400
3aTpaThl, CBSI3aHHBIE C 3aMEHOM JIEKOPATUBHOTO TTOKPBITHS 288000
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[oxap Ha miomagx 136 M°, KOTOPBIA MPOM3OLIET B MPOM3BOICTBEHHOM
nomemeann OAO «HoBocuOupckuit 3aBo/ i XMMKOHIIEHTPATOBY» HAHEC yIIepO B BUC
UCIIOPYEHHOTO O0OpYAOBaHUS, SJIEKTPOIIMTOB, CTEH CaMOTO MPOU3BOJICTBEHHOIO
NOMEIICHHS, W TOBapa, NpeJHa3HadyeHHoro i peanu3auud. CyMma nOpsMoro
ymiep6a cocraBuia 29081570,9 pyOneii, a kocBennoro —11888077,5 pyoneii.

MOo>XHO cenath BbIBOJ, YTO MPOU3BOJCTBEHHOMY MOMEIIEHUIO HEOOX0AUMO
VIyYIIUTh MEpPbl IMPOU3BOACTBEHHON O€30MaCHOCTH M TPYAOBYIO JHCLUILIMHY,
PEryJsipHO MPOBOAUTH OCMOTP CKJIAJICKOTO TOMEIIEHUs] 000pYyI0BaHUSI HA MPEIMET

BBISIBJICHUSI COCTOSIHUM HCCOOTBCTCTBYIOIIUX PECIrIIaAMCHTHOMY.
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5 CommanpHas OTBETCTBEHHOCThD

5.1 Onucanue pa60qer0 MCECTAa KJIaJOBIONHUKA CKIIaJld XUMHUYCCKHUX PCAKTHUBOB

OOBeKTOM HCCleIOBaHMs SBIsSETCS paboyee MEeCTO KIIQJOBIIMKA CKJaja
XUMHUYECKUX pPeakTHUBOB. KilagoBIIUK BBINOJIHSAET pabOThI, CBA3aHHBIC C TPUEMOM,
pa3MeIeHneM, XpaHCHHEM W TOATOTOBKOMW K OTIYCKY XHMHYECKHX PEaKTHBOB,
3aKpeIUICHHBIX 3a JaHHbIM ckjiagoMm [31]. PabGouee MecTo paboTHHKA CKIaaa
NpEeACTaBIsAeT COOOM 4YacTh  CKJIQJCKOTO  TOMEIICHUS, 3aKpEeIICHHYI0 3a
OTIPEJICTICHHBIM COTPYAHUKOM WM TPYIIIOH TaKUX COTPYIHHUKOB, MMEIONIYIO PST
TEXHUUYECKOTO 00O0pyJOBaHUS [IJIs1 BBINIOJIHEHHUS paOOTHUKOM CKJIaja CBOHUX
JIOJ>KHOCTHBIX 00SI3aHHOCTEH.

Pabouee mecTo pa3Meriaercs Tak, 9YTOObI COTPYAHUK MOT KOHTPOJHUPOBATh U
YIpaBJsATh 00BEKTaMH, 3a KOTOPhIE OH HECET OTBETCTBEHHOCTh. B TO ke Bpems, He
JOJDKHO — CO3JaBaThCsl Tperpaja Mg MepeMelnieHus TOBapoB, TPy30B, Tap U
BCEBO3MOIKHBIX MEXaHW3MOB, IIPEAYCMOTPEHHBIX Ha MPEANPUATUA. MeXy MecTaMu,
IJ€ pa3MeIIaloTCsl COTPYAHUKH, OPraHW30BAaHO MPOCTPAHCTBO JJisi CBOOOHOIO
nepemerrenus moaei [32,33].

Tak kak pabodee MeCTO KJIQJIOBIIMKA — CKJaJ W OTKPBHITas TEPPUTOPHUS, TO
OCBEIIEHUE EeCTECTBEHHOE M 00Ilee pPaBHOMEPHOE HCKYCCTBEHHOE. BeHTumsius
BO3/IyXa €CTECTBCHHAs M MEXaHWYecKas, KOTopas paboTaeT Ha IMOJa4yy U BBITSIKKY
BO3yXa B moMmetieHne. CKital XUMHYECKUX PEAKTHBOB — OT/ACIBHO CTOSIIEE 3AaHHUC
U3 COHJBHY-TIAHEJCH 3aBOJCKOTO HM3TOTOBJICHHS. J[JI1 MOKPBHITHS HMCIOJIb30BAIICS
OCTOH C YIPOYHCHHBIM BEPXHUM CJIOEM Ha 0a3e MHUHEPANTbHBIX BSDKYIIHUX, IS
CTCHOBBIX OTPaKICHUI — CETYATHIE METAIUTMYECKHUE CTEIUTAKH.

Pabouee MecTo KIIaJOBIIMKA SIBISIETCS MOTEHIIMATIBLHO OMACHBIM, MOCKOJIBKY
paboTa BeIeTCS HEMOCPEJACTBEHHO ¢ XHMHYCCKM ONAacHbIMU BemecTBamMu. K
BpeAHBIM (aKTOopaM paboyero MecTta MOXHO OTHECTH: IIIyM, MHKPOKJIMMAT,
HEHOPMHPOBAHHYIO OCBEIIEHHOCTh. K omacHbIM (pakTopaM OTHOCSTCS: XUMHUYECKHE

BEIICCTBA; SJICKTPHUSCKUN TOK; MeXaHn4yeckue onacHoctu [34,35].
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5.2 AHanu3 BbISIBICHHBIX BPEIHbIX (haKTOPOB

5.2.1 IIpou3BOJCTBEHHBIN IITYM

Ilym — 3TO COBOKYHNHOCTb 3BYKOB, HEOJIArONpPHUATHO BO3AECHUCTBYIOIIMX HA
OpraHu3M 4YeJOBEKa M MeEWAluX ero padore um otapixy. lllym, BO3HHKarOIMi B
IIPOLIECCE TPOU3BOJICTBA MPEBBIIAIOIINKA HOPMATUBHBIE 3HAYEHHMS, BO3JICUCTBYET HA
LIEHTPAJIbHYIO U BET€TaTUBHYIO HEPBHYIO CUCTEMY Y€JIOBEKA, OPTaHbI CIIyXa.

Hopmuposannsie mapamerpsl mryma omnpenenensl ['OCT 12.1.003-83 Iym.
OOmme  TpeOoBanusi  OezomacHocTd.  JlaHHBII ~ cTaHAApT  YCTaHABIIMBAET
XapaKTEePUCTUKM W JIONYCTHUMbIE YPOBHHM IlIyMa Ha pabOyux MecTax ero
Kiaccudukanuoo, odmue TpeOOBaHUS K 3allUTe OT IIyMa Ha pabo4yux MecTax H
u3Mepenusam myma [36,37].

HcrouHnkamMu mryma sBISIIOTCS XMMUYECKUE HACOCHI. J{OIMyCTUMBIM YPOBEHb
oymMa B IIOMELIEHUWM HE JOoDKeH ImpeBbimars &80 nb, npu  BBINOIHEHUH
TexHoJiorTuueckoro mnpoiecca — 95 nb. dakTudyeckuil ypoBeHb IIymMa COCTABISIET 75

):[B, 4TO ABJICTCA HHUXKE ITPCACIbHO-A0ITYCTUMOT'O YPOBH.

5.2.2 HemocTaToYHOCTH OCBEIICHUS

HeynoBneTBOpUTEIbHOE OCBEIICHUE BBI3LIBACT YTOMJICHHE OpraHuM3Ma B
1[EJIOM, OTPUIIATEILHO CKa3bIBAETCS Ha COCTOSIHUU LIEHTPAJTIbHOW HEPBHOUW CUCTEMBI,
Ha TPOM3BOJUTEIIBHOCTA TpyJda M  KauyeCTBE  BBIMYCKAEMOMW  IPOAYKIIHMH.
HenpaBuibHOE OCBEIICHHME MOXET SBISTHCS MPUUYMHOM MPOU3BOJCTBEHHOTO
TpaBMaTH3Ma. [38, 39].

OcBemieHHOCT,  pernameHtupyetrcsi  cormacHo  CIT 52.13330.2016
«EcTecTBEHHOE M HCKYCCTBEHHOE OCBemIeHue». JJIsi 3aKphITHIX TOMENIEHUH C
HANOJIbHBIM XPAaHEHHUEM MHHUMAaJIbHAs OCBEUICHHOCTh JIOJKHA COCTaBisATH 75 JIK,

JUISL  CKIAJACKMX TIOMEIIEHWH creiutakHoro xpaHenmss — 200 Jlk. OOmas
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OCBEIICHHOCTH MPHU MPOBEACHUN HETOYHBIX PaboT momkHa ObiTh He MeHee 200 JIk.
DTO K€ 3HAaYEHUE MPUMEHMMO U K y4acTKaM CKJaja, TJie MPOBOJATCS MOTPYy304YHO-
pasrpy304yHblie paboThI.

Pacuer ocemienuss mpouwsBoauTca UIA nomenieHus rrom@anaeo 1005 M,
JJauHa Kotoporo 126,8 M, mmpuna 7,9 M, Beicota 4.8 M. [na pacdera
HCKYCCTBEHHOT'O OCBEIIICHHUS BOCIIOJIb3YEMCSI METOJIOM CBETOBOTO moToka [40, 41].

Pacuer mno MCTOAY HMCIOJBb30BaHUSA CBCTOBOIO IIOTOKAa HAYMUHACTCA C

HaXO0XACHHNS BCIIMYUHBI CBCTOBOI'O IIOTOKA JIAMIIBI:

o= E'k'S'Z, JIM (5.1)
N1

rie D — cBEeTOBOM MOTOK KaKJIOM U3 JIaMIl, JIM;

E — MuauManbHas ocBemieHHOCTh, JK, E = 200 1k (Cormacao 'OCT P 55710-
2013 «IIpu BhIMOTHEHUHU pabOT rpy0O0il U cpeHEeN TOYHOCTH OO0IIasi OCBEIIEHHOCTh
paboueil MOBEPXHOCTU JOJKHA COCTABIATh 200 JK»);

S — momaae ocBenieHHoro nomemenus, S = 1005 M2;

Z — kodhduUIMEeHT MHUHUMAJIbLHOH OCBCIICHHOCTH, 3HA4YCHUE IS
CBETOJIUOAHBIX CBETHIHLHUKOB: Z = 1,1;

K — ko3¢ duimeHT 3anaca CBETOAMOAHBIX CBETHILHUKOB, k = 1,1;

N — YKCJI0 CBETHIILHUKOB;

N — KO3 PHUITMEHT UCTIOTB30BaHUS CBETOBOTO IMOTOKA JIaMIl.

Nuaexc noMernienus onpenensercs mo gopmysie (5,2):

_ S (5.2)
~ h-(A+B)

h=h,—hy, (5.3)

i

rie A, B — pa3meps! nomemenns, A = 126,8 m, B=7,9 m;
h — BBICOTA CBETUIILHUKOB HaJ| paboUeii MIOBEPXHOCTHIO;
h, — HaMeHbIIas AOMyCTHMAasl BRICOTA TI0IBECa HaJl ITOJIOM;
h; — BeIcOTa paboyeii MOBEPXHOCTH HaJl ITOJIOM.
JInst CBETOMOMHBIX ITPOMBIIIJICHHBIX CBETHILHUKOB BHICOTA MX ITOABECA HaJl

moaoM hy,=3,5 m.
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Ucnone3ys popmyiny (5.3), noaydum:
h=35-08=27wm.
PaccTosinue Mex1y coceTHUMH CBETHIIbHUKAMU WITH PSAAMU:
L=2-27=54wm.

Paccrosinue ot cTeH IIOMCIICHUA 10 KpaﬁHHX CBCTHJIBHUKOB:

L (5.4)
3’
5,4
[ = 3= 1,8
YucIio psiioB CBETHIILHUKOB B TIOMEIIICHHH
7,9
N1=5,4=1,48z2
Yuciao CBETUIILHUKOB B PAY:
126,8
N, = 54 =23
OO1iee 9ncino CBETUIIBHUKOB:
N =23-2=46

Hcxons u3 pasmepoB nomemieHus: A= 126,8 m u B= 7,9 M, noiub3ysce

dbopmyinoii (5.2) nonyyaem:

o 1005 ~
'T 27 (1268+7,9)

2,7

[Ipunumaem 3HadeHue kod(pduimeHToB oTpaxkenus noronka (p, = 50%) u

cteH (p. = 30%). Cxema pacmonoxeHusi CBEeTUIHHUKOB Ha MOTOJKE MpeACcTaBlieHa

Ha pucyHke 5.1.

126.86rm

7,94‘?‘
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Pucynok 5.1 — CxeMa pacnosnokeHusi CBeTUILHUKOB Ha TIOTOJIKE
B kadectBe wucTOUHHWKA CBeTa OyJE€M HCIIONB30BaTh CBETOMHOIHBIC
CBETUJILHUKH, JUTSI HUX KO(DPHUITMEHT UCTIOIB30BaHMUs CBETOBOTO ToToka 1) = 0,34.

CBeTOBOM MOTOK JIAMITBI paBcH.

~200-1,1-1005-1,1
N 460,34

C Y4€eTOM BBIUKCJICHUN CBETOBOIO MOTOKA A€JacM BbBIBOA O TOM, 4YTO B

= 15590 sm.

CKJIaJICKOM  TOMECIICHMH  HEOOXOJMMO  YCTAaHOBUTH 46 CBETOINOIHBIX

IIPOMBIIIICHHBIX CBETUIIBHUKA, MOITHOCTBIO 150 Br.

5.2.3 MukpokJmMar

MukpokiuMar  —  3TO  METCOpPOJIOTMYECKHE  YCIOBUS  BHYTpHU
IPOM3BOJCTBEHHBIX IMOMEIICHUH, OKA3bIBAIOIINE BO3JCHCTBME Ha YEJOBEKa,
XapaKTepu3yeMble TMOKa3aTesIMH  TEeMIIEpaTypbl BO3AyXa H  OTPa)kJaroIInX
KOHCTPYKIIMH, BII&XKHOCTBIO U TIOJIBUYKHOCTBIO Bo3ayxa [42,43].

CanlluH 2.2.4.548-96 ycraHaBmuMBalOT ONTHUMAIbHBIE U JIOMYCTUMBIE
yCIIOBUSI MHUKpokiuMara. [Ipu 3TOM YYUTBHIBAETCS HMHTEHCHUBHOCTH DJHEProTpaT
paOOTHHUKOB, BpeMs BBITIOJIHEHHUS paboT u repuoj roga [44,45]. B paccmarpuBaeMom
MOMEIIEHUHN HCTOJIB3yeTCsS BOJSHAS CUCTEMa IEHTPAIBHOTO OTOIUICHHS, KOTOpas
o0ecrieurBaeT MOCTOSHHOE HarpeBaHue B XOJOAHBIA mepuopa roja. daktuueckoe
COCTOSIHHE TEMIIEpaTyphl BO3ayXa Ha pabodem MecTe (B XOJOIHBIM MEpUOa TO/Aa)
munyc 19 °C, uto He cooTBeTCTBYeT HOpMaTHBY: MuHyc 13 °C.

Mepomnpusatus 1mo npoduiiakTUKe HeOJIarompusTHOTO BO3JACHCTBUS XOJ01a
npeIycMaTpuBaeT 3aJep>KKy Terja — YCTAaHOBKa TEIUIOBBIX 3aBeC Ha JIBEPHBIX
npoémax, MoAOOp palMOHATIBHBIX PEXUMOB TPyJa U OTAbIXA, HCIOJIb30BAHHE

CpeacTB PIH)II/IBI/IlIyaHBHOﬁ 3alIUTHhI.

5.4 Ananu3 oOHapYXCHHBIX OMACHBIX (PAaKTOPOB MPOU3BOJICTBEHHOW CPEIbI
KJIaJIOBIIIUKA
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5.4.1 Bo3nencTBre XUMHUYECKUX BEILIECTB

Ha pabouem mecTo knagoBiuka o pesyiabraram COYT ycTaHOBIIEH 2 Kiacc
ycinoBul Tpyaa. Kimaccel ycinoBuil Tpyna yCTaHABIMBAKOTCA B 3aBUCHMOCTH OT BUJA
BPEITHOTO BEIIECTBA XMMUYECKOW MPUPOJBI U KpaTHOCTH mpeBbiieHus ero [1/IK B
BO3ayxe paboueid 30HBI. [l KIaJOBUIMKOB, MOCTOSHHO HAaXOMAAIIUXCS B 30HE
BBIJICJICHUS SJIOBUTBIX BEIIECTB, YCTAHOBJIEHBI MEPBI 3alUThl OTPAHUYCHHEM
BpPEMEHU MPEObIBaHMS B ONACHOMN WM BPEIHOM cpesie (COKpalleHHbI pabounii 1€Hb,
nepepbIBbl B paboTe, JOMOIHUTENbHBINA OTITYCK, COKPAIEHHBIM CTa)X I yXOJa Ha
neHcuto). Ilpukazom  MwuHHCTepcTBa TpyAa W coluaibHONW 3ammtel PO u
MunucrepctBa 3apaBooxpaHeHuss P® or 31 nekaOps 2020 r. Ne 988u/1420n
YTBEPXKACH IEpPEeueHb BPEIHBIX M OMNACHBIX BELIECTB, MpHU paboTe ¢ KOTOPBIMHU
00s13aTeNbHbl  MPEIBAPUTENIbHBIE M  TMEPUOJUYECKUE MEAUIMHCKHE OCMOTPBI
PaOOTHUKOB.

OcHoOBHas Mepa 3alUThl OT BPEAHOTO BO3JEUCTBUS XMMUYECKUX BEIIECTB Ha
paboTaIKUX B YCJIOBHS BO3MOXXHOIO 3arpsi3HEHHs] padoyed 30HBI — 3TO
CUCTEMATUYECKUU KOHTPOJIb COJEpP’KaHUS ITUX BEIIECTB B paboueit cpeme. B Tom
cllydae, eCciii COJIep KaHHe BPEIIHbIX BEIECTB B BO3/yXe paboueil 30HbI KJIaJ0BIINKA
npesbimaet [1/IK, mpuHMMaroT cnenuanbHble OPraHU3alMOHHBIE U TEXHUYECKHE
MEpBI 10 MPEIYNPEKICHUIO OTpaBieHus [46].

K opraHu3anmoHHbIM MepaM OTHOCHUTCS 00s3aTelbHOE MPUMEHEHUE
WHIUBUIYAbHBIX CPEICTB 3allUThl (CHELUaNbHOW 3alIUTHOW OJEXAbl, OOYBH,
IIPOTUBOra30B M PECHUPATOPOB, 3AIUTHBIX OYKOB, 3aIUTHBIX JHUUEBBIX IIHUTKOB,
HEHTPaIM3YOIINX MAacT U Ma3eH IS 3allUThl M OYMCTKH KOXKH) [47].

OO0muMu mepamMu 0€30MaCHOCTH B CKJIQJCKOM TOMEIIEHUU SIBIISETCS
peryJspHbIi MHCTPYKTaX PAOOTHHUKOB MO COOJIOACHUIO Mep O€30MacHOCTH MpH

pa60Te C XUMHYCCKHNMH BCIICCTBaAaMU.

5.5 OxpaHa okpyKaromen cpeinl
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Ha 3aBome cymiecTByeT crenuanbHO CO3JaHHas CHCTEMAa MOHHUTOPHUHIA,
KOHTPOJSL W YIOpaBlIEHUS [JIsl TOJJIEPAKAHUS BBICOKOTO YPOBHSI 0€30MacHOCTH
UCIIOJb3YEMbBIX TEXHOJIOTMW, KakK s JIIOJIEM, TaKk U JJI1 OKPYXKAlolIEeW Cpepbl.
OkcrutyaTanus 00OpYJIOBaHHS OpraHu30BaHa B COOTBETCTBUM C TpPeOOBaHUSIMU
[Ipukaza Pocrexmamsopa ot 21 wosiOps 2013 r. Ne 559 «OO6 yTBepxkacHUH
denepalibHBIX HOPM W MPaBHJI B 00JacTH MPOMBINUIEHHOW Oe3omacHocTu «lIpaBui
0€30MacHOCTH XUMHUYECKHU OMACHBIX MTPOU3BOJICTBEHHBIX OOBEKTOBY.

B coorBerctBUM ¢ TpeOOBaHUSMH POCCHMCKOTO MPHPOIOOXPAHHOTO
3aKOoHOJIaTeIhCcTBa HOBOCMOMPCKHI 3aBOJ] XMMKOHIIEHTPATOB MPOBOJIUT MOCTOSIHHBIN
MOHUTOPUHT OOBEKTOB OKpPYKAIOIIEH Ccpefbl Ha MpUJIeralolle TEeppUTOPUU K
npeanpuatuo. s 9Toro co3maHa ceTh U3 5 CTalMOHAPHBIX HaOIIOIAaTEIBHBIX
MOCTOB B OMIKaWIIMX SKWIBIX paiioHax. Ha HUX TPOBOIUTCS KOHTPOJIb
atMocepHoro Bozayxa. Ilo pesyimpraramMm 3aMepoB COJEpKAHHE PaJTHMOAKTHBHBIX
BEILIECTB B 30HE PACIIOJIOKEHUS CTAMOHAPHBIX MOCTOB MOYTH HUXKE JOIMYCTUMOTO
ypoBHsL (cpeaHecyTouHas anb(a-akTUBHOCTH 10 3amepam - 0,0045 Br/M’,
JONMyCTUMBIN  ypoBeHb-0,033 BK/M3). dakTUYeCKUil BBIOPOC PATUOHYKIHIOB
npeanpusTs cocrasisiet Becero 0,27% ot momyctuMoit Hopmbr [48,49].

O6neM Bogonotpednenus [TAO «H3XK» B 2020 r. cHU3MWICS TI0 CpaBHEHUIO
¢ 2019 r. mourn Ha 40% (2019 - 1476 thIc. M°, 2020 - 891,05 ThIC. M°). [TpH 5TOM B
pe3yJbpTaTe BBINOJHEHHUS KOMIUIEKCAa 3alluTHBIX Meponpustui ¢ 2006 rona
HoBocubupckuii 3aBoi XMMKOHIIEHTPATOB MOJIHOCTBIO MPEKPATHSI cOPOC CTOYHBIX

BOJ B peky OOb.
5.6 3amuTa B Ype3BhIUAMHBIX CUTYAITUSIX

Ha rteppuropumn, 3aHuMaemMoi paccMaTpUBaeMbIM OOBEKTOM, OTCYTCTBYIOT
py4bH, Majble PEKH, OBpark WM JAPYrHe BOJOCTOKHM, KOTOpPBIE MOTYT CO31aTh
OMACHOCTh OBICTPOrO0 CTOKAa XMMHYECKM OMACHBIX BeniecTB. K mporHozmpyembiMm

OIMaCHbIM TIPUPOAHBIM ABJICHHAM WK IIpoHccCcaM B paﬁOHe PaCIIOIOKCHUA
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IIPOMBIIUICHHON IUIOIIAJKH U OTAEJIBHO pacnoiiokeHHbIX 00beKTOB [TAO «H3XK»
MO>KHO OTHECTH:

- HOJITOIIEHUS B IIEPUOJT OOUIIBHOTO BECEHHETO CHETOTasIHUS;

- yparansl (CKOpOCTb BeTpa MpeBbIIaeT 32 M/C) U MIKBajbl (CKOPOCTH
BeTpa coctaBuT 20-30 M/C U BBIIIIE);

- CWJIbHBIE CHEronaasl 1 MeTenu (KoJndecTBo ocagkoB 30 MM u Ooiiee 3a
12 yacoB);

- CWIBHBIN rojojes (IuaMeTp OTJIOKEHUH JibJa Ha npoBojax 10 20 MM u

0oJree WM CHEXKHBIX 10 35 MM H OoJiee);

CHJIBHBIN MOPO3 (TemrepaTypa Bo3ayxa — 45°C u Hmke);

- 3eMIIETPSICEHUsI CUIION 10 7 0asuioB (1o MexyHapoJHOM celicMrYecKoit
mkaine MSK-64);

- IIPUPOIHBIHN TOXKAap.

AHallM3 pHUCKa BO3HUKHOBEHHUSI YPE3BBIYAMHBIX CUTyallUid MPUPOJHOTO
XapakTepa IMOKa3bIBA€T, UTO BEPOSTHOCTh MX BO3HUKHOBEHHUSI HEBBICOKA. OmacHbIC
IIPUPOJHBIE SIBJICHUS U MPOLIECCHI, MOTYT MPUBECTU K BO3HUKHOBEHUIO PA3JIMYHBIX
TEXHOTCHHBIX AaBapuili M JIMIIb B OTIACIHBHBIX CIIy4asgX CTaTb HCTOYHUKOM
YPE3BBIYANHON CUTYALUH.

BepositHocTh 3emiieTpsicenust (IMOA3€MHBIX TOTYKOB) HeBenuka — 1 paz B 50
ner. CunbHBIA CHEromajJ W MeTelb MOXET BbI3BaTh 3aTpyAHEHUE B padoTe
TpaHCIIOpTa OOECHEeUMBAIOIIET0 MPOU3BOACTBEHHYIO JeATenbHOCTh (OOmiecTna.
Hapymenne paboThl ropoJCKOro TpaHCHOpPTa 3aTPYyAHHUT JOCTaBKY pPabOTHUKOB,
CJIeI0BATEIbHO, MOTEPH PAO0OUYEro BPEMEHHU.

CuwIbHBIMT MOpPO3 MOXKET MPUBECTH K Pa3MOPAKHBAHUIO KOMMYHHKAIIHA
TEIUIO- W  BOJIOCHAOXEHUS, CHUXXEHHUE TeMIlepaTypbl TMapa ¢ HapyIICHUE
TEXHOJOTHUYECKOr0 Mpoliecca, 0OMOPOKEHUIO padOTaIOIIUX HA OTKPHITOM BO3IYyXE U
3aTpyaHUT pabdoty Tpancnopta [50]. OgHAaKO KOMIUIEKC MEPONPHUSATHHA, €KEroIHO
MPOBOJIUMBIN TPYU MOATOTOBKE K OMACHOCTSM CE30HHOTO XapaKTepa, a TakxKe IpHu
yIpO3€ BO3HUKHOBEHUS APYTUX NPUPOAHBIX SIBICHUW, IMO3BOJISET UCKIIOUYHUTH HX

HCTaTUBHBIC IIOCJICACTBUA u 00eCIIeYnTh MITAaTHYIO IMPOU3BOACTBCHHYIO
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nestenbHOCTh [TAO «H3XK» 1 ero mouepHux oOIIeCTB.

5.7 HpaBOBBIC N OPTraHHU3allMOHHBIC BOIIPOCHI o0OecrieyeHusT 6€30ITaCHOCTH

Jlist ycTpaHeHusl BpeIHBIX (AKTOpOB Ha paboueM MecTe KIaJI0BIIUKA
IPOBOJATCS CIEAYIOIINE MEPOTIPUSATHSA:

- OT TIOBBIICHHBIX WJIM TOHWKEHHBIX TEMIlepaTyp BO3ayXa U
TEMIEPATYPHBIX MEPENajoB HCHIOIL3YIOT TEPMOU3O0JIUPYIOIINE, WHIUBHUIYaTbHON
CPEACTBa 3aIUTHI U CIEIOJICKY — XaJaThl, KOMOMHE30HBI, )KUJIEThI, canoru. Tak ke
HEO0OXOAMMO TPABWIHLHO OPraHU30BaTh CHUCTEMY OTOIUIEHHUS M BO3yXOOOMEHa B
CKJIaICKOM ITOMELIEHUH.

- JUTst o0ecriedeHus: 6€30MacHOCTH MepCcoHaNa OT BO3ICUCTBHUI BPEIHBIX U
OMAaCHBIX  (DAaKTOPOB MPEANPHUHATHI  JIOCTATOYHBIE MEPhI, OOECIEeYMBAIOIINE
COXpaHEHUE >KM3HU U 30POBbs IEPCOHAIIA.

Pabouee MecTo KiIaJ0BIIMKA OTHOCUTCS KO BTOPOMY KJIAcCy YCJIOBHH Tpyna,
COOTBETCTBEHHO NPOJOJDKUTENBHOCTh OTIycKa 35 kaneHaapHbiXx AHed. ['paduk
pabotel HoBocubupckoro 3aBoga xumMudecknx koHreHTpaToB ¢ 8:00 qo 17:00.

Ha HoBocuOupckoM 3aBojie XUMHUYECKHUX KOHIICHTPATOB peau3yeTcs
colajibHas moJuThka ais ¢hopmupoBanusa kajapoBoro noreHimana [TAO «H3XKy,
criocoOHOro K d((EKTUBHOW U BBICOKOTPOU3BOIUTEILHON paboTe. OCHOBHBIC
HaIpaBJeHUs] COLMAIBHON MOJMUTUKHU: JOOPOBOJIBHOE MEIUIMHCKOE CTPaxOBaHUE;
HEroCylapCTBEHHOE TEHCMOHHOE o0ecrneyeHne pabdOTHUKOB W HEpabOTarOIIMX
MEHCUOHEPOB; OKa3aHWE MOMOIY PaOOTHUKAM B YIYUIICHUHU KWIHIIHBIX YCIOBH;
CaHATOPHO-KypOPTHOE JiedeHUuEe pabOTHUKOB, HX JeTed U HepabOTAIOIIMX

IIEHCUOHEPOB; OPraHu3aus KyJbTYPHO-MAaCCOBBIX U CIIOPTUBHBIX MEPOIIPUATHH.

5.8 BriBog 1o paszneny «ConuanbHasi OTBETCTBEHHOCTb)

HccnemoBano pabodee MecTo KiagoBmuka «HoBocuOupckoro 3aBoja

XUMHUYECKHUX KOHLIEHTPATOB», ONpPENENeHbl BPEAHbIE M OlacHble (HakTophl (IIyM,
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MUKPOKJIMMAT, HEJAOCTATOYHOCTh OCBEUICHUS, BIUSHHUE XUMHUYECKUX BEILECTB)
[TapameTpbl MUKpPOKJIMMAaTa CKJIAJCKOTO TMOMEIICHUS HUXKE HOPMBI, IS
npoPUIaKTUKA ~ HEOJAroNmpusTHOTO  BO3ACHCTBUS  XOJ0Ja  MPEAYyCMOTPEHBI:
YCTAHOBKH TEIUIOBBIX 3aBEC HA JBEPHBIX MPOEMAX, MOJ00P pALMOHAIBHBIX PEKHUMOB
TPYyZa U OTJbIXA, HCHIOJIb30BAHHUE CPEICTB MHAMBHUIYAJIbHOMN 3aIUTHI.

[IpoBeneHo wuccienoBanue paboyero Mecra KIAJOBIIMKA Ha YPOBEHb
BO3JICHCTBUSI TMPOU3BOACTBEHHOTO IlIyMa W BBISIBJICHO, YTO B CBSI3U C HHU3KUM
YPOBHEM IllyMa pa3pad0oTKa U BHEIPEHHE CUCTEM 3aIUThI OT IyMa B JaAHHOM Cllydae
ABygeTCsl HeuenecooOpa3Hoi. IlpemnoxkeHna cuctema OOIIEro OCBELIEHUS CKIIaJa
XUMHUUYECKUX peakTUBOB. lIpoBeaeH aHamu3 OOHAPYKEHHBIX OIMACHBIX (DAKTOPOB

HpOHSBOHCTBGHHOﬁ CpCAbI KIIaAOBIINMKA TAKUX, KaK BIMAHUC XUMHUYCCKHUX BCHICCTB.
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3aKII0OYEHUE

B nmammoit pabore ocoboe BHUMaHHE yHIEIECHO IPOCKTUPOBAHHIO
aBTOMATHUYECKON YCTaHOBKH ra30BOT0 MOKAPOTYIICHHUS .

[IpoekT cuctemMbl aBTOMATHYECKOW YCTAHOBKHM MOXKAPOTYIICHHS IO3BOJISET
MOJIYYHUTh CIEAYIOIINE PE3YIIbTaThI:

- OXapakTepu3oBaTh OOBEKT 3allMTHl CKJIaJa XHMHUYECKHUX PEaKTHBOB
[TAO «HoBocuOHMpckuii 3aBOJ ~ XMMKOHILIEHTPAaTOB» M  IMPOBECTH  OLEHKY
MEpONPUATUNA 00BEKTA 3AIUTHI 0 MOKAPHON OE30MIaCHOCTH;

- olecrieyeHHe TOXKapHOM 0€30IaCHOCTM Ha CKJIaJ€ XHUMHUYECKUX
PEaKTUBOB,

- IPOU3BENEH pacueT 3KOHOMUYECKOro Yyiiepbda Npu BO3HUKHOBEHUU
noxkapa B ckiaackoM — nomemenun — [IAO  «HoBocubupckuit  3aBof
XUMKOHIICHTPATOBY.

Takum oOpa3oMm, B XoJe TNpoOJEIaHHOW paboThl OblIa pa3padoTaHa
aBTOMAaTUYECKass yCTAaHOBKAa Ta30BOr0 IMOXKApOTYIIEHHWS B TIOMEIIEHHH CKJaja

XUMHUYCCKHUX PCAKTHUBOB ((HOBOCI/I6I/IpCKOFO 3aBOJla XUMKOHICHTPATOB.

58



CnHcoK HCNOIb30BAHHBIX UICTOYHUKOB JINTEPATYPHI

1. EropoB, A.®. AnHanu3 pHcKa, OLEHKA I[IOCJIEACTBHA aBapuii M
ylOpaBjieHHe 0e30MacHOCThI0 XMMHYECKMX U  HedTenepepadaThIBAOMIUX U
He(PTEeXUMUYECKUX MPOU3BOJICTB: yueOHoe nocodue / cocraBurensb T.B. CaBuiikas. —
Mockaa: Koioc, 2018. — 526 ¢. — ISBN 978-5-9532-0747-8.

2. TI'punun, A.JI. Oxpana Tpyna u 0€30MaCHOCTh Ha BPEAHBIX U OIMACHBIX
POM3BOJCTBAX: MpakTHueckoe mnocodbue / cocraButenb A.J[. I'punun. — Mocksa:
Annpa — IIpecc, 2011. — 160 c. — ISBN 978-5-94280-526-5.

3. CoOyps, C.B. IoxkapHast 0e30MaCHOCTh TPEANPHUATHS: CIPABOYHHK /
cocraButenb B. U. Ky3nenoB — Mocksa: Crnenrexuuka, 2000. — 447 ¢. — ISBN 5-
901018-14-1.

4, MuxaitnoB, JI.A. IloxapnHas 0e30MacHOCTh: Y4YEOHUK JUIsi BY30B /
coctaButenb B.IT Conomun. — MockBa: M3narensckuid neHTp «Axagemus», 2013, —
224 c. — ISBN 978-5-7695-6994-4.

S. MYC Poccun: odpunmanbheii caiit. — MockBa. — OOHOBisleTCs B
teuenue cyrok. — URL: http://www.mchs.gov.ru (mara oopamenus: 05.05.2021). —
TeKCT: 3JIEKTPOHHBIN.

6. O mpoMbIIUIGHHOW O€30MacHOCTH  OMAacHBIX  MPOU3BOACTBEHHBIX
00bekToB: denepanbHbiii 3aKk0H OT 21 uronst 1997 r. Ne 116-D3. (pexa. ot 13.07.2015)
(npunoxxeHue 2): naTa BBEJICHHUS 1997-06-20. — URL:
https://docs.cntd.ru/document/9046058 (nata o6Opamenust 24.11.2020). — Tekcr:
AJIEKTPOHHBIN.

7. BIIIIB-01-03-96  «lIpaBuna  moxapHoii  Oe3omacHOCTH IS
MPEINPUITHID . narta BBEJICHUA 1996-03-06. — URL:
http://www.ohranatruda.ru/ot_biblio/normativ/data_normativ/42/42060/. (mata

obpamenust 29.05.2020). — TekcT: 27IeKTPOHHBIH.

59



8. ®enopos, B.C. OcHoBBI 00ecnieueHus MoKapHON 0€30MaCHOCTH 3JJaHUM:
yuebHoe mocobue / coctaButens B. U. KomuynoB. — Mocksa: M3natenscTBo
accoIMalluM CTPOUTENIbHBIX By30B, 2016. — 176 c. ISBN 978-5-93093-861-6.

9. Xwumudeckue mpeanpusTus — BUIIbI, TpeOOBaHUS [ DIESKTPOHHBINA pecypc]|
/  TpeboBanus ©Oe3omacHoctn. — URL:  https://www.asutpp.ru/avariynoe-
osveschenie.html // Jlata o6pamenus: 09.05.2021 r.

10. «O mnpoMBITIUIGHHON OE€30MacHOCTH OIMACHBIX MPOW3BOJCTBEHHBIX
o0wvekToBy denepanbubiii 3akoH 0T 21.07.1997 Ne 116-®3 (pen. ot 08.12.2020):
nara BBE/ICHUS 1997-06-20. — URL:
http://www.consultant.ru/document/cons_doc_LAW 15234/3cc6edcf62c33ed74fd0d
4636555h4996a2d468e/ (nata obparienus 13.01.2021). — TekcT: 37CKTPOHHBIH.

11. Poccuiickas @Depaeparusi. 3akoHbl. O  TpeOOBaHUAX MOXKAPHOU
0ezonacHocTH B Poccuiickoit deneparuu: OenepanbHbiii 3akoH Ne 123-D3 : [mpussT
I'ocymapcrBennoi qymoii 4 utons 2008 roga]. — Mocksa, 2008. —115 ¢. —ISBN 978-
5-392-33840-5.

12 CII 5.13130.2009 «Cuctembl TpOTHUBOIMOKAPHON 3aIIUTHI. Y CTAHOBKH
MOKapHOW CUTHAIM3AIUM U MOXAPOTYIIEHHUsT aBToMaTtuueckue. Hopmbl U mpaBuia
MIPOEKTUPOBAHUS narta BBEJICHUS 2009-05-01. — URL:
https://docs.cntd.ru/document/1200071148 (mata ob6pamenus 10.02.2020). — Tekcr:
AIEKTPOHHBIN.

13 TOCT P 50680-94 VYcraHOBKM  BOJISHOTO  IOXAPOTYIICHHUS
apToMarnueckue. OOIMe TexHUYecKue TpeOoBaHUs. MeToabl HCHBITAaHUN: aara
Beenenus 1995-01-01. — URL: https://docs.cntd.ru/document/1200006830 (mata
obpamienus 10.04.2021). — TekcT: 271eKTPOHHBI.

14 TOCT P 53325-2009 Texnuka mokapHas. TeXHUYECKHE CPEACTBA
nokapHoit aBromatuku. OOmue TexHUYeckue TpeOoBaHMs. METOJbl HCIBITAHUN:
nara BBenaenus 2010-01-01. — URL:https://focdoc.ru/article/a-569-4.html  (mata
obpamenust 09.03.2021). — TekcT: 27E€KTPOHHBIH.

15 TOCT P 53326-2009. Texnuka nmoxkapHasi. ¥ CTAHOBKH MMOXaPOTYIICHUS

pobotusupoBaHHbie. OO0IME TexHUYECKUe TpeOoBaHUs. MeToabl UCTIBITAHUI: J1aTa
60



Beenenns 2009-05-01. — URL: https://docs.cntd.ru/document/1200071926 (nata
oopamenus 09.03.2021). — TekcT: 3MeKTPOHHBIH.

16  baGypos, B.II. [Ipon3BoacTBEHHAs] M MOKapHas aBTOMAaTHUKa: y4eOHHK
st By30B / B.I1 babypos, B.B badypun, B.11 ®omun. — Mocksa: Axagemus ['TIC
MYC Poccun, 2007. — 298 c. ISBN (B nep.) (B nep.) : 85 k.

17 TOCT P 50969-96 VYcraHOBKM  Ta30BOr0  MOXKApOTYIICHUS
aBTomatnyeckue. OOmue TexHUYeckue TpeOoBaHMs. MeTonbl HCHBITAaHUM: aara
BBegenus 1997-01-01. — URL: https://docs.cntd.ru/document/1200007215 (nata
obpamenus 09.03.2021). — TekcT: 3MeKTPOHHBIH.

18 TOCT P 50800-95  VYcraHOoBKM  TEHHOTO  MOXKapOTYIICHUS
apromatuueckue. OOmme TexHuueckue TpeOoBaHUA. MeToabpl HCHBITAHUNA: JaTa
Beenenns 1996-01-01. — URL: https://docs.cntd.ru/document/1200006829 (mata
obpamienus 10.12.2020). — TekcT: 271eKTPOHHBI.

19 TOCT P 53284-2009 Texnuka moxapHas. ['eHepaTOpbl OTHETYIIAIIETO
azpozoisi. O0ume TexHuueckue TpeboBaHus. MeTobl UCIIBITAHUMN: JaTa BBEICHUS
2010-01-01. — URL: https://docs.cntd.ru/document/1200071930 (mara oOparieHus
13.12.2020). — TeKcT: 3JIeKTPOHHBIHA.

20 TOCT P 51046-97 Texnuka moskapHas. ['eHepaTopbl OTHETYIIAIIETO
a’pPo30JIs: nata BBEJICHUS 1998-01-01. — URL:
https://docs.cntd.ru/document/1200025998 (mara obpamenus 18.03.2021). — Tekcr:
DIEKTPOHHBIM.

21 ABTOMaTHYECKHE CpEJCTBAa IMOJAaYM OTHETYIIAMUX TOopomKkoB / A.B
Honrosupo, O. I Cabunun // MOCKOBCKHMI KypHajd ToOCyJapCTBEHHOM
MPOTUBONIOKAPHOU Ty kObI. — 2009. Ned4, — C. 52-58.

22  Hopmbl m mpaBwiia NMPOCKTUPOBAHUS YCTAHOBKU IOXKAPOTYIICHHUS |
curHanuzarnuu. Hopmer u npaswia npoexktupoBanus: (HITb 88-2001): odpurnmansHoe
W3JAHUE: YTBEPKAECHBI PUKA30M yIPaBJICHUsS | 0Cy1TapCTBEHHON MPOTUBONIOKAPHOU
ciryk0b1 MuHucTepcTBa BHyTpeHHUX Jen Poccuiickoit denepanun ot 04. 06. 2001:

BBeneHbl B Aericteue 01.01.2002. — Mocksa: I'YI'TIC MB/] P®, 2002. — 37 c.; 22 cM.

61



— lN'ocynapctBenHble HOpMBI U TipaBuiia npoektupoBanus). — 100 sk3. — ISBN 987-5-
9909894-0-4. — TekcT: HEMOCPEICTBEHHBIA.

23  DJexkTpoHHBIM (OHJ TMPABOBOM MW HOPMATHBHOM JTOKyMEHTAIlUU
[DnexTponHBIl pecypc] / MexrocymapcTBeHHbIN craHgapt Cucrema CTaHIapTOB
Oe3omacHoctn Tpyna. llBera cuWrHambHBIE, 3HAKM OC30MACHOCTH M pa3METKa
curHanbHas. — URL: http://docs.cntd.ru/document/1200136061 // Jata obpameHus:
10.04.2021 r.

24 TOCT 27331-87 Tloxapnas TexHuka. Knaccudukausi moxkapoB: jaTa
Beenenns 1988-01-01. — URL: https://docs.cntd.ru/document/1200001394 (mata
oOpamienus 19.02.2021). — TeKcT: 371€KTPOHHBI.

25 TOCT P 22.0.05-94 be3onacHOCTh B YpPE3BBIYAWHBIX CHUTYyaIUAX.
TexHOTeHHBIC Ype3BhIYAHHBIC CUTYaIlMH. TepMHUHBI U ONPEACIICHUS: AaTa BBEICHUS
1996-01-01. —URL: https://docs.cntd.ru/document/1200133493 (nata oOparieHus
24.11.2020). — TeKCT: 3JeKTPOHHBIH.

26 IIAO «H3XK»: odunmansusiii caitir. — HoBocubupck. OGHOBIsIETCS B
teueHun cytok. — URL: http://www.ugold.ru/ru/social/ecology // (nata obpamienus:
15.04.2021). — TekcT: IEeKTPOHHBIN.

27  DOxonommka HoBocubupckoit obnactu [DIeKTpoHHBIM pecypc] /.
«H3XK». — URL: https://chelindustry.ru/view2.php?idd=346&rr=1 // Jlara
obpamenust 15.04.2021 r.

28 TOCT 12.2.032-78 Cucrema craHaapToB 6e30macHOCTH Tpyaa. Pabodee
MECTO, TIPU BBIMOJHEHUW paboT cuas: gara BBemeHus 1979-01-01. —URL:
https://docs.cntd.ru/document/1200003913 (mata oOpamenus 24.11.2020). — Tekcr:
DIEKTPOHHBIN.

29 TOCT 12.1.044-89(M1CO 4589-84) «CCBT IloxkapoB3pbIBOOIIACHOCTh
BEIIECTB W MarepuaysioB»:.  jgara  BBemenus  1989-03-06. —  URL:
https://docs.cntd.ru/document/1200004802 (mara obpamenus 17.05.2020). — Tekcr:
DIIEKTPOHHBIM.

30 TOCT 12.4.011-89 Cucrema craHmapToB 0€30MaCHOCTH TpY/a.

Cpencta 3amuThl pabotaromux. OOmme TpeOoBaHUS M Kiaccuukamus: gaTta
b2



Beenennst 1990-07-01. — URL: https://docs.cntd.ru/document/1200000277 (marta
obpamenns 25.03.2021). — TekcT: 31eKTPOHHBIH.

31  Pazmopoxnsiii A.A. OxpaHa TpyJia U MPOU3BOJCTBEHHAs O€30MaCHOCTb:
yueOHUK isi By30B / coctaButenb A.A Pazmopoxsbiii. — MockBa: M3naTenscTBo
«Ox3ameny», 2006. — 510 c. ISBN 5-472-00725-9.

32 TOCT P 42.2.01-2014 T'paxnaHckas o00OpOoHa OIICHKA COCTOSIHHS
MOTEHIUATBHO OMACHBIX 00BEKTOB, 0OBEKTOB OOOPOHBI M OE30MACHOCTH B YCIOBHIX
BO3JIEUCTBUS MOpakaronux GakTopoB OOBIYHBIX CPEACTB MOPAKEHUS: JaTa BBEJICHUS
1997-06-20-2021 — URL: https://docs.cntd.ru/document/1200112653  (mara
obpamenust 20.01.2020). — TekcT: 2ME€KTPOHHBIH.

33 CHull 31-04-2001. «Cxknanckue 3manusi» (yrB. IlocTaHoBieHUEM
l'occtposs Poccum ot 19 wmapra 2001): nmara BBemenust 01.01.2002. — URL:
https://docs.cntd.ru/document/1200008166 (mata ooOpamenus 22.05.2021). — Tekcr:
AJIEKTPOHHBIM.

34 TOCT 12.1.007-76. Bpennpie BemectBa. Knaccudukarmus u oOrrue
TpeOoBaHus  Oe3omacHocTH: jgata BBeaeHus  1997-06-20-2021 -  URL:
https://docs.cntd.ru/document/5200233 (mata o6pamenus 20.01.2021). — Tekcr:
AIEKTPOHHBIN.

35 CoBpemMeHHBIE Hay4yHBIE TMOJXOJbI K OMpeneieHuto  (HakTopos,
BIMSIONINX Ha (HOpPMHUpOBAHHE 30HBI XMMHUYECKOTO 3apa)KEHUS MPU aBapusix Ha
xumudecku onacHbix o0bekTax C.C Kyapssnes, [1. B Emenun, B.B bputsko [u ap.].
// Kypnan tpyasl yauepcutera. — 2019. — Ne 2. — C. 41-45.

36 T'OCT 12.1.003-2014 Cuctema cranmaptoB 6e3omacHocT Tpyaa. lym.
O6mme TpeboBanusi OesomacHocTH: pgata BBemenus 2005-11-01. — URL:
https://docs.cntd.ru/document/1200118606 (mata oopamenus 28.04.2021). — Tekcr:
AIEKTPOHHBIM.

37 CHull 23-03-2003. «Cuctema HOpPMAaTHUBHBIX JOKYMEHTOB B

cTpoutesbcTBe. 3ammra oT 1myma» (yTB. IloctanoBienuem ['occtposi Poccum ot

30.06.2003): aaTa BBEICHHUS 2004-01-01. - URL.:

63



https://docs.cntd.ru/document/1200035251 (mata obpamenus 20.04.2021). — Tekcrt:
AIEKTPOHHBIN.

38 TOCT P 55710-2013 HaumonanbHblii cTangapT. OcBelieHne padbounx
MecT BHYTpH 37aHuil. Hopmbl 1 MeToasl nu3mepenuit: gara seeaenus 2014-07-01. —
URL: https://docs.cntd.ru/document/1200105707 (mata oOpamienus 25.03.2021). —
TeKCT: 2IIEKTPOHHBIN.

39 «Pacu€r HCKYyCCTBEHHOTO OCBEHICHUsS» MeToanyecKkue yKa3aHus K
BBITIOJIHEHUIO WHAWBUAYAIbHBIX 3aJaHUl Ji1 CTYACHTOB JHEBHOTO M 3a0YHOIO
oOyueHuss  Bcex  HampaBieHuii u  cnemumanpHocter  TIIY  —  URL:
https://portal.tpu.ru/SHARED/k/KREPSHA/teach/bezop/osv.pdf1200118606  (mata
obpamienus 16.04.2020). — TekcT: 271eKTPOHHBI.

40 Crpowutenbabie HOpMbI U TipaBuna CHull 23-05-95 «EcrtecTtBenHOC M
UCKYCCTBEHHOE OCBelleHHe» (yTB. IocTaHOBiIeHHUEM MuHcTpos P® or 2 aBrycra
1995): nara BBenmenust 1996-01-01. — URL.: https://docs.cntd.ru/document/871001026
(mata obpamenus 20.04.2021). — TeKCT: 3A€KTPOHHBI.

41 TOCT 12.0.003-74 CCBT «OmacHble U BpeAHbIC MPOW3BOJICTBEHHBIC
(baxkTopbI»: naTa BBEJICHUSA 1974-10-12. — URL:
https://docs.cntd.ru/document/5200224 (mata o6pamenust 20.02.2020). — Tekcr:
DIEKTPOHHBIM.

42 Metonnueckne pexkomeHAarmu —«OIEHKa TEIUIOBOTO  COCTOSTHUS
YesloBeKa C LEeJIbl0 OOOCHOBAaHUS TMTMEHMYECKUX TPeOOBAaHUN K MHKpPOKIUMATY
pabouyux MeCT W MepaM MPOPUIAKTUKH OXJKIECHUS M mneperpeBaHus» (yTB.
['1aBHBIM TOCYIapCTBEHHBIM CaHHUTAPHBIM BpadoM Pocculiickoii dexepanuu 0T
03.03.2004): narta BBEJICHUS 2004-05-01. — URL.:
https://docs.cntd.ru/document/1200037350 (mata ooOpamenus 20.04.2021). — Tekcr:
AIEKTPOHHBIM.

43 TOCT 12.1.005-88. Cucrema crannapToB 6ezonacHocTH Tpyaa. OOuue
CaHUTAPHO-TUTMEHUYECKHEe TPeOOBaHUS K BO3MyXy pabodeil 30HBI: JaTa BBEACHUS
1989-01-01. — URL: https://docs.cntd.ru/document/1200003608 (mata oOparmieHus

21.03.2021). — TeKCT: 3JCKTPOHHBIH.
64



44  CanlluH 2.2.4.548-96 «l'urnennueckrue TpeOOBaHUSA K MUKPOKJINMATY
MPOU3BOJACTBEHHBIX TOMEIICHHI»: gata BBemenus 1996-10-01. - URL:
https://docs.cntd.ru/document/901704046 (nmata ob6pamenus 20.02.2020). — Tekcr:
AIEKTPOHHBIN.

45 P 2.2.2006-05. 2.2. «['urnena tpyaa. PykoBoJCTBO 10 TMTHEHHYECKOMN
olleHke (akTopoB paboueil cpenbl W TpydoBoro mpoiecca. Kputepunm wu
KJIaccupuKanus ycloBud Tpyda»: (yTB. ['JaBHBIM rocygapCTBEHHBIM CAaHHUTAPHBIM
BpauoM P® ot 16 wmrons 2005): nara BBemenms 2005-11-01. — URL:
https://docs.cntd.ru/document/1200040973 (mata oOpamenus 24.04.2021). — Tekcr:
AIEKTPOHHBIN.

46  Kameirun, B.I'. [IpoMbinuieHHass »kojiorusi: ydeOHoe mocobue /
coctraButenb B.I'. Kamsirua — Mocksa: 2004, — 432c¢. — ISBN 978-5-7695-5189-5.

47 P 2.2.2006-05 «PykoBOACTBO IO THTMEHHYECKON OIleHKE (aKTOpoB
paboueil cpenbl U TpynoBoro mnpouecca. Kpurepunm u kiaccupukanus yCIOBHUH
Tpyaa»: (yTB. ' TaBHBIM roCyJapCTBEHHBIM CaHUTapHbIM BpadoM P® ot 29 wurons
2005): ara BBEICHUSA 2005-01-11. — URL:
https://docs.cntd.ru/document/1200040973 (mata oOpamenus 24.04.2021). — Tekcr:
AIEKTPOHHBIN.

48 TOCT P 22.1.02-95 be3omacHOCTh B YPE3BBIYAMHBIX CHUTYaIHsIX.
MOHUTOPHUHT U IPOTHO3UpPOBaHUE. TepMHUHBI U ONIpeeTeHns: AaTa BBeaeHus 1997-
01-01. — URL: https://docs.cntd.ru/document / 1200001516 (mara oOpamieHus
21.03.2021). — TekcT: 3MeKTPOHHBIH.

49  Mertoupl CTPaTEeruuecKoro TUTAHUPOBAHUS, OpPUEHTHPYIOIINE
NpEeANpUsITHE Ha oXpaHy okpyskaromeh cpenabl / A.M boponun // KypHan HayIHBIH
BECTHUK MOCKOBCKOTO TOCYIapCTBEHHOTO YHHBEPCUTETA TPaXXTAHCKOW aBHAIMH. —
2005. — Ne88 — C. 34-39.

50 Omnompuenko, M.I'. be3omacHOCTh KH3HEACATCILHOCTH. 3aIluTa
TEPPUTOPUN W OOBEKTOB DKOHOMHKH B UPE3BBIYAMHBIX CHUTYAITUSAX MPUPOTHOTO U

TEXHOTEHHOT'O Xapakrepa: yueOHoe mocodue / cocraButens M.IT OHompHeHKo. —

Coun : CI'Y, 2012. — 215 c. — ISBN 978-5-88702-377-9.
65



[Tpunoxenue A
(obs13aTenbpHOR)

OO0masg cxema

) HLW S
. Q:y HLW
— Prwwrs - www | m— \
o
g
8
BIAS ’ BIAS 0§
BTH BTH BTH ‘g E
v v rrwrververell % 5
22
HLP Eg
e
£
8 F g%
“ K w
{ BmH BTH BTH
v v v o e S TI
UK
- =: ASPT
J HPp(e) |03 SB
o] |
+ e Y [ mc
vy v'v-1-® HLW

| 1
124500 2300

HLW — Ta6no ceroBoe «l'a3 — He Bxoam»; BIAS — Cupena, 24B; HLP —
Tab6m0 cBero3BykoBoe «l'a3 - yxonu»; BTH — N3Bemarens noxxapusiii 1eiMoBoi; UK
— VYcrpoiictBo kommytarmonnoe ; ASPT — C2000 — ACIIT; SIB — Tlocr
ynpasnenusi; HLC — Tabno «ABtomatmka otkmtoueHa»; HP — Curnammszatop

nasnenust C/1Y; ETB — Moaynb ra30BOro noxapoTyleHHs

66



IIpunoxenue b
(obs13aTenbHOE)
ABTOMaTHYECKasi yCTAHOBKA ra30BOT0 MOKAPOTYILIEHNS MOAYJIBHOTO TUIIA

-l . i B, P EL .
I

| =

: BTH BTH

|

i et Vam—

| | rasveaxome | [ raseesxomn | ===

: = =

| - e

: [ mawoms | [ mewomr |

C2000-ACIT

lMomewenue noxapHo20
hocma

| Cems

Mumarue 248

Turur censu

= I RS-485




[Ipunoxenue B
(obs13aTenbHOE)
TexXHOIOTrMYECKUN MOTYJIb ITOKAPOTYILIEHHS

TexHONOr HueCKHH MOAYNE NOXKAPO Ty eHHA

79

7 2]

L)
=

Baananeh

)
=3

68



IIpunoxenue I
(o0s3aTenBHOE)

9J]CKTp0TCXHH‘I€CKaSI 4acTh aBTOMAaTHYECKOU YCTAHOBKH I'a30BOTI'O ITOKAPOTYHICHUA

CKJIaga XUMHUYCCKUX PCAKTHBOB

E MOMENIZHHS MOEIDHOID MOCTa

-

~ 2208, 502y
S

ETH

}

ThA

}

}

BTM

}

ET | MIIX

}

HP

}

5Q

L

HLP "T'as yxom"

HLP "T'az u= exoon”

3}

HLP "AsToHoM. 0TET."

3

}
UK |

}

BIAS "Cupena”

Ha yvopaensHre HEHeHEpHEME
CHCTEMAMH H YCTPOHCTEAME
OpH ToEape

JIALL-6

69



Pucynox I'.1 — Cxema snekTpruyeckas moAKII0ueHUs MPUoopa MpUEeMHO-
KoHTposbHOTO «C2000-ACIIT»

ASPT

BIAS
17 dH+ - .
1 P Lpea
Cupewa E—_ HLE &)
T 41| "Aemon — C2000-1TH
e E;z sH] omen I u XTi
AT
- HLW | e | | oe ]z
a2 1 dH+| ac ras 1] 128 |1
He a0ty E__jHZ 3 -] #e axmau” L _ XT3
f—? o H;gs 4] _GND |4
faz = *
|- 15 L . 3 el | 3
o f5) j_o iz a:lTr“Fm [ Fab |2
- AL
. 1 4 1] _+56 |1
b “—j @ 1[:1 ﬁl_z o] £ T4
- P, e} — & CYLLBCME. CLUMCTaMy 3 GND 3
1 A 1
E[E i T2
T AR 13
Ft5435.1 & i}—( B } # | A 1
HiEB
1 1l 2] 3
ICruraanT " 14
o El ~ UK
s | 58 [ - 1 " XT1 ATZ 1
] —{[Ewod 1=~ | |H3P] [1h
. T‘ — 2 Hrymnmnwuhwmmu
- _‘r_l 2 @ = ?Em1 - Ofug 112 E[ CUCTIEMAML I FCmpaLCmaan =
EL_J 3 |Bxnd 2 HPFF1 |3 U romApe
et
e VH-BKAD4
T
gz HMF
EHe 1]
- 2 1 o]
M
e —.j_@—’ s 'L=—. “
=]
= H-e—{, (L] je
- sa
G : z
mes [ 1 duT
1 T 1
5T
]
Ac 1) dxT
oo [ 14—(12) «
I [
e e = (2) 1]z]a]4]s HHELE
45T BTH l%l‘ BTH l%l'
Ema=,
—1 1
-33td
XTi E
L . K gy ansxmponumanis
220 B 50 My -

70



