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3. Bezonacrnocmo 6 upezebmaﬂubtx cumyauuax:

1.nepeuenv 6o3moancuvix YC npu paspabomie u
IKCHIYAMAayuy nPOeKmupyemo20 peuleHus,
2.pazpabomra npeseHmMuUBHbIX Mep No NPEOYRPEHCOEHUIO
Yc;

3.pazpabomxa Oeticmauti ¢ pesynomame gosHukutett YC u
Mep no auKeuoayuu eé nociedCcmeuil.

Paccmompenwvr 2 cumyayuu 9C:

1) npupoonas — cunvbHvle MOpPO3bl 3UMOT, (ABA-
PUlU Ha dNIEKMPO-, MENi0-KOMMYHUKAYUSX, 8O-
odokawnane, mpamncnopme);

2) mexnoeennas — HeCAuKYUOHUPOBAHHOE NPO-
HUKHOBeHUe NOCIMOPOHHUX Ha paboyee Mecmo
(803MOJICHBL NPOSIGIEHUSL BAHOATUZMA, OUBED-
CUl, NPOMBIULTIEHHO20 WNUOHAMCA), NPedCmas-
JIeHbl MEPONPUAUSL N0 00eCneyeHUIo YCmotl-
yugoU pabomul NPOU3BOOCEA 8 MOM U OPY2OM
cnyuae.

4. Ilepeuens HopmamueHo-mexHUeCcKoll 00Kymenma-
yuu.

— I'OCTwi, CanlluHwvi, CHulle

JlaTta BbIIa4u 3a1aHMA AJI9 pa3/ielia Mo JUHEeHHOMY rpauKy 26.02.2021 r.

3agaHue BbIIAJ KOHCYJIbTAHT:

J0KHOCTH [5(0] Yuenas creneHnn, 3BaHne MMoanuch Jata
[Ipodeccop TITY ®enopuyk F0.M. J.T.H. 26.05.2021r.
3anaHHe IIPUHAI K UCTIOJTHEHUIO CTYJCHT:
I'pynna (07 (0] Hoamuch Jara
1EM91 Ceprees Kupun CepreeBuy 26.02.2021 r.
9

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml




Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

PE®EPAT

Brinmycknas kBanudukanmronHas pabota Ha TeMy: «KomIuiekcHasi olieHKa
TEXHOTE€HHBIX PUCKOB MPU TPAHCTOPTUPOBKE HEPTH U HEPTETPOILYKTOBY» COCTOUT
13 TEKCTOBOTO JJOKYMEHTa, BBITIOJTHEHHOTO Ha 156 c., conepxkut 15 puc., 40 Tad:m.,
51 ucrounuk, 3 IpwIL

Kmouessie cnoa: OINACHBIM TTPOM3BOJCTBEHHBIN OBBEKT,
B3PLIBOIIOXXAPOOITACHOE BENIECTBO, ABAPUIMHAS PA3I'EPMETHU-
3AIINA YCTAHOBKU, OIIEHKA PUCKA.

OOBEKTOM HCCNEOBAHUS SIBISETCS OJUH U3 MOTEHIIMATBHO-OMACHBIX MPO-
U3BOJICTBEHHBIX 00BEKTOB HedTenepepadaTbIBaoIeld 1 HeYPTEXUMUIECKON OTpac-
JIei, a UMEHHO — JKEJIE3HOJJOPOKHAs ICTaKaja Mo HAIUBY U CIUBY CKUKEHHBIX yT-
JIEBOJIOPOJIHBIX Ta30B M3 BaroH-IIUCTEpH. B KauecTBe npeamMera ucciae0BaHusl Bbl-
OpaHbl — yCTaHOBKA M0 OMOPOKHEHUIO U HATIOJIHEHUIO BarOH-IIUCTEPH CKMKECHHBIM
YTIEBOJAOPOJAHBIM Ta30M U MOTEHIMAIBLHO-BO3MOXKHAS aBapuiiHAsl CUTYyalus, CBs-
3aHHAas ¢ €€ pa3repMeTU3aLNEH.

[{enb pabOTHI — MPOU3BECTH OIIEHKY PUCKA HanOoJiee BEPOATHOU aBapUMHOM
CUTYallMM Ha OJTHOM M3 HanboJee OMaCHbIX MPOU3BOJACTBEHHBIX 00bEKTOB, IKCILTY-
aTUPYEMBIX TPEANPUATHEM HE()TEXUMUUIECKOTO KOMIUICKCA, ¢ IPUMEHEHUEM II0-
CTaBJICHHBIX 3a]1a4.

B pesynbTare uccnenoBanus ObUTH MPEI0KEHBI MEPOIIPHUSATHS, HAPaBIICH-
HBIE HA IPEAOTBPALLIEHUE BO3MOKHON aBapUMHON CUTYyaIUU.

[IpensioxkeHHBIE MEPOTIPUSITHS TIO3BOJIAT OOBEKTY IKCILUIyaTUPOBATHCS Ha
0osee 6€30MacHOM YPOBHE.

CreneHnb BHEAPCHUS: B pa3paboTKe.

O6mactp npumenenus: O0beKThl HePTe- W Ta3zomnepepadaThIBAIONIEH OT-
paciu, mpeayCcMaTpHUBAIOIINE TOMyYeHUE WM TPAHCIIOPTUPOBKY CHIPhS B BHJE

He(TETIPOTYKTOB.
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OxonoMmuueckast 3 (HEKTUBHOCTL/3HAYMMOCTh Pa0OTHI 3aKITIOYAETCS B CHU-
YKEHUY YIKOHOMHYECKOTO yIep0a IpearnpusiTHs B Pe3yJIbTaTe aBapuiHON CUTYaIlun
U MpE0TBpAIeHNE BO3MOXKHBIX pacX0JI0B Ha IMATHOCTUKY HETIOIAI0K YCTAHOBKH.
B Oynymiem mimaHupyeTcs M3yYUTh BO3MOYKHOCTH BO3HHKHOBEHHUS TaKOTO
poJla aBapHIfHBIX CUTYyallui HA APYTUX YCTAaHOBKAX IO SKCILTyaTalliy B3PhIBOOTIAC-

HBIX BCIICCTB.

Ob6o3HaueHusl, COKpAlleHUsA

OIIO — onacHsI MPOU3BOJICTBEHHBIN 00BEKT;
CV¥YT — cKMKEHHBIE YIIIEBOIOPOIHBIE a3kl
I'BC — razo-Bo3ay1miHasi CMECh;

I'T" — roproume rassr;

ITA3 — cucrtema npoOTUBOABAPUIHOM 3AILNTHL;

IIMUJIA — niiaH MEpOIPUSATHH T10 JIOKAJIU3aIUX U JIUKBUAAIINY TTOCJICACTBUNA aBa-
puu;

CH3 — cpencTBa UHAMBUAYAJIBHOM 3aIUTHI;
BB3 — Bo3MOkHas B3pbIBOOIIACHAs 30HA;

PCYC - ennHas rocy1apCTBEHHAsI CHCTEMA IPEAYTIPEKICHUS U JINKBUIALIUN
YPE3BbIYANHBIX CUTYAIUH.

MI'A — MakCUMaJIbHAsI TUIIOTETUYECKAsI aBapUs
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BBenenue

Hauunas co BTOpo#i MojoBUHBI NMPONLIOTro Beka B Poccun u psane apyrux
Pa3BUTHIX CTpaH OBUIO MOJIOKEHO HAyajl0 MHTEHCUBHOMY POCTY CTPOMTENIbCTBA
npeanpuaTuii HedrernepepadaThIBaoIel 1 HEPTEXUMUIECKOW OTpaciiei POMBIIII-
JICHHOCTH M HE3aMEJIJIUTEIbHOE MOBBIIIICHUE UX KOHIICHTPALMH. Y CIIO)KHEHHUE TeX-
HOJIOTMYECKHUX IMPOLIECCOB U MPOU3BOJACTB, a TAKXKE BBICOKAS INIOTHOCTh OMACHBIX
MPOU3BOICTBEHHBIX OOBEKTOB MOBIIEKIIM 32 COO0M pe3Koe yBEIMUECHHUE KOJTUYECTBA
oOpaInarnmxcs Ha TAKUX 00bEeKTaX JIETKOBOCIIIIAMEHSIOIIMXCS U TOPIOYUX JKUKO-
cTeil u ra3oB. Kak cienctBue, 3T0 NPUBENIO K YXYAIIEHUIO B3PhIBONOKAPOOIACHON
00CTaHOBKHM M POCTY YHCJa KPYIHBIX TEXHOTCHHBIX aBapuil. PaccmaTpuBaembie B
paboTe 00BekThl HedTenepepabdbarbiBatoliell 1 HeQPTEXUMUUECKON oTpaciieid OTHO-
CSATCS K TPYIIE CaMbIX BBICOKOPHCKOBBIX. ABapUM Ha TaKUX OOBEKTaX MOTCHIIU-
JIbHO CIIOCOOHBI HAHECTH HETIONPABUMBIH yIiepd HEe TOJbKO KOMITAHUH, HO U Tpe-
BpPaTUTh PETUOH B 30HY SKOHOMHUYECKOTO U 3KoJorndeckoro oeactusa. CoBpeMeH-
HBIC aBapUM OTIUYAIOTCS KaTacTpo(hUUECKUMH MacIITabaMu, OTPOMHBIM YIIepooM
JUIS1 SKOJIOTUM ¥ SKOHOMUKH CTPaHbI, a TAKKE MMOKA3aTEIIMHU BEICOKONH CMEPTHOCTH
Y IPOU3BOJICTBEHHOTO TPABMATH3MA.

3a mocrienHee BpeMs 3aMETHO PacTET PUCK aBapUMHOCTH B HeTEXHUMUYE-
CKOM U HedTenepepadaThIBarOEel MPOMbILUIEHHOCTH. OCHOBOIONAraoIend npo-
OeMolt obecrieueHrs MPOMBIIIIICHHOW 0€30MacHOCTH MPOU3BOACTBEHHBIX O0BEK-
TOB Ta30- U HedTenepepadOTKU SBISETCS HEAOCTATOYHBIA TEMI PEKOHCTPYKIIUU
000pyOBaHUS C UCTEKIIMM CPOKOM 3KCIUTyaTalluu U TEXHOJIOTMYECKOT0 CTapEHUSI.

TexHOJIOrn4ecKHii MPOrpecc He CTOUT Ha MECTE, C KaXKJIbIM I'OJ0M TOSIBIIS-
eTcsi Bce O0JIbIlI€ HOBBIX TEXHOJIOTMYECKUX MPOLIECCOB U COBEPIIEHCTBYIOTCS yKe
nerctytomme. [loaromy Borpoc 6€30macHOCTH paboyero nepcoHasna, HaceJeHus U
OKpPYXaIoIel Cpelbl KaK HUKOT/Ia CTAHOBUTCS M MPOJO0KACT OBITh aKTyalbHBIM.
MeTtonbl, pecypchl U MPOBOAUMBIE MEPOTIPUATHS B 00JIaCTU MPOMBIIIIIEHHON 0€3-
OMAaCHOCTH U OXpaHbl TPYJla, KaK U MHHOBALIMM B MPOU3BOJICTBE, COBEPIICHCTBY-

OTCs, HO 1O AOCTHXXCHMUA a0COJIFOTHBIX 3HAYEHUH BCE €IIC OYCHDb JAJICKO.
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[enp naHHO# pabOTHI — MPOBECTH KOMIUIEKCHYIO OIIEHKY T€XHOTE€HHOTO
pUCKa BOBHHUKHOBEHUSI aBAPUMHBIX CUTYyallMil HA TAKOM OMACHOM MPOU3BOJICTBEH-
HOM O0BEKTE, KaK KeJIe3HOJAOPOKHAsI ACTaKajla JAJid CIMBa/HaJMBa BaroH UCTEPH
COKVDKEHHBIM YTJIEBOJAOPOIHBIM I'a30M.

JIJist TOCTHKEeHUS 1€ ObLIX MOCTABJIEHBI CAEAYIONINE 3a/1a4u:

1. IIpoBecTH aHAIN3 NOTEHIMATIBLHO-BO3MOKHBIX aBAPUMHBIX CUTYaIIHN, KO-
TOpPbIE MOTYT BO3HUKHYTh Ha KEJIE3HOJIOPOKHOM 3CTAKaJIE M0 CIMBY-HAIUBY CHKH-
YKEHHBIX YTJIEBOJOPOIHBIX ra30B;

2. 3y4nTh NPUYMHBI BOSHUKHOBEHHSI HAaN0O0JIee BEPOSTHOTO ONACHOTO CO-
OBITHSI, XapaKTEPHOTO JJIsl pacCMaTPUBAEMOM TEXHOJIOTUUECKOM Onepaluy;

3. [locTpouts nepeBO OTKA30B JIJIsl pACCMOTPEHHOTO COOBITHS;

4. ITpou3BeCcTH OLICHKY MOCIEACTBUNA peaInu3aliy OMacHOTO COOBITHS;

5. [IpeanoxuTe MEpONPUATHS IO CHUKEHHUIO YPOBHS pHCKa Ha paccMaTpH-

BacMOM OOBEKTE.
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1. MEPOITPUATHUS 11O OUEHKE U AHAJIU3Y YPOBHS PUCKA
HA OITACHOM IMTPOU3BOJACTBEHHOM OBBEKTE
1.1 AHaau3 NoTeHIHAJLHBIX ONacHOCTel npu TpaHcnopTupoBke CYID
1.1.1 Knaccudukanusi BO3MOKHBIX ONACHOCTEH NpPH CJIUBe-HAJIUBE

CVYT Ha xkeJIe3HOIOPOKHOM IcTaKade

Bce Bo3MokHBIE OmacHbIE COOBITHS, CITIOCOOHBIE MPUBECTH K BOZHUKHOBE-
HUIO U Pa3BUTHIO aBApUU YCIOBHO MOXHO Pa3/IeNUTh HA 3 TPYIIIIbL:
- o0IIHe HKCIUTyaTallMOHHBIE OMACHOCTH (TIepedou B Mo/Iaye ChIPbs, SICKTPOIHEP-
T'YH, MTHEPTHOTO ra3a, BOJbI U [1apa, BO3AyXa JIJIsl TEXHOJIOTMYECKUX LeJiel 1 mpruoo-
poB KUIIunA);
- OIMIACHOCTH, CBSA3aHHbIEC C BHEUIHUMH BO3ACUCTBUSIMM (ONACHOCTH, CBSI3AHHBIE C
JESTEIIbHOCTBIO COCETHUX NMPOU3BOJICTB UM OOBEKTOB (TEXHOTEHHBIE OMTACHOCTH),
C JBUYKEHUEM TPAHCIIOPTA, a TAK)Ke MPUPOJHBIE OMACHOCTH, aKThl caboTaxka U JU-
BEpCHUN);
- crieuu(pUUecKue IKCITyaTallHOHHBIE ONTACHOCTH (OTKa3bl TEXHOJIOTHUYECKOr0 000-
pPYJIOBaHUs, HACOCOB, BEHTHJIATOPOB, CPEJICTB KOHTPOJS U YIPABICHUS MMapaMeT-
paMH TEXHOJOTMYECKOIo Mpolecca, OIIMO0YHbIE TEHCTBUS UK Oe3/1eHCTBUE Tep-
COHaJIa, B TOM YHMCJIE YTEUKH U3 TPyOOIPOBOIOB U 000PYJOBAHUA).

Obwue sxcnayamayuorHbvle OnacHoCcmu

AHanu3 TeXHOJOTMYECKON JOKYMEHTALMH ITPOU3BOJICTBA IMOKA3bIBAET, YTO
0e301H1O0YHbIE IEUCTBUS MPU ABAPUMHBIX CUTYalUSIX, BOSHUKAIOIIMX MPHU Iepe-
005X B Moj1aue JICKTPOIHEPTUH, HHEPTHOTO Ta3a, BOLI, apa, Bo3ayxa KUII, mpu
YCJIOBUU UCTIPABHOCTHU CUCTEM 0€30MacHOCTH (OJIOKUPOBOK) U PETyJIUPOBAHUS, 1103~
BOJISIFOT OCTAHOBUTH MPOU3BOJICTBO 0€3 BOZHUKHOBEHUS aBapuH. [loBeaenue nepco-
Haja B TaKHUX ciydasx omnpeznensercs «llimaHoMm MeponpusaTuii Mo JOKaIU3auuu 1
muksuaauuu aBapuu (IIMJIA)» u «HCTpyKIMEN Mo aBapuilHOM OCTaHOBKE ycCTa-
HOBKHU TIPH MPEKPAILEHUH [101a4U 000POTHOM BOJIBI, CHIPBS, Mapa, SIEKTPOIHEPTUH,

Bo3zayxa KUIT».
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Onacrocmu, cA3aHHble ¢ GHEWHUM 8030€UCmEUeM NPUPOOHO20 U MEXHO-
2eHH020 Xapaxkmepa

Ha npousBojcTBe BO3MOXXHO BO3HUKHOBEHHME aBapUIHBIX CUTYyallud OT
BHEIIIHUX BO3JIECUCTBUM NPUPOAHOTO U TEXHOTEHHOIO Xapakrepa. K takum Bo3neu-
CTBUSAM OTHOCSIT:
- TPO30BBIE pa3ps/bl (BO3MOKHA aBapUiiHas pa3repMeTu3aius o0opyaoBaHus, BO3-
HUKHOBEHHE aBapUIHOW CUTYAIIMH, COITPOBOKIAAIOIIENCS B3PbIBAMH, [TOKAPAMH);
- CMEpY, yparaH U T.I. (BO3MOXKHBI pa3pyUICHUsI Pa3IMYHON CTENIEHH, B 3aBUCUMO-
CTH OT CHJIBI KaTaKJIn3Ma, MOBPEXKACHNUE U pa3repMeTu3anus o0opyaoBaHus (0co-
OEHHO KOJIOHHOT'0) U BBIOPOC OIACHBIX BEIIECTB);
- TEIUIOBOE BO3/JCHCTBHE COJIHEYHBIX JIyded B TEUYECHHE JUIMTEIBHOIO BPEMEHM
((TonmbKO B JIETHUM TIEPUO) BOZMOKHO MOBBIIICHHUE JaBJICHUSI BHYTPpU 000PY10Ba-
HUS U aBapuiiHas pa3repMeTu3ans);
- CHEXHbIE 3aHOCHI U Temneparypa Huxe MUHYC 40 “C (BO3MOKHBI HapylLIEHUE pa-
0O0TBhI, BBIXOJ NPOLECCOB U3-M0J KOHTPOJISA, 0OpYIIEHUE KPOBENb, 3CTaKald, pa3rep-
MeTHU3aIus 000pya0BaHUs);
- BECCHHME MMABOJIKH U JIMBHEBBIE 10IH (BO3MOXKHBI HAPYILIEHUSI B pad0Te KaHAIHU-
3aIliK, pa3MbIB GyHIAMEHTA, pa3repMeTH3aius 000pyA0BaHUS U BEIOPOC OMACHBIX
BEIIIECTB);
- ClIeMaIbHO CIUTAHUPOBAaHHAs AUBEpCHs (BO3ZMOXHA aBapHiiHasi CUTYyalus J11000T0
Maciirada);
- IONaJJaHKe B 30HY JEUCTBUS MOpakarouX (aKTOPOB aBapHii, TPOU3OIIECIINX Ha
coceIHUX 00BEKTax (BO3MOXKHA aBapHiiHas pa3repMeTu3aius 000pyJoBaHus);

OnacHOCTH, CBSI3aHHBIE C JBUYKEHHUEM TPAHCIOPTA, MPUPOJHBIMU SIBJICHU-
MM, aKTaMU cab0Taka U JUBEPCUSIMU MOTYT IPUBECTH K OYEHB CEPhE3HBIM MOCTE-
CTBUSIM, BIUIOTH IO MOJIHOTO Pa3pylIeHUs O00BEKTa. JTO CBS3aHO C TEM, YTO OHU
OINPEIENSIOTCSA, B OCHOBHOM, MEPOIIPUATUAMU OPraHU3allMOHHOTO U COLMAIBHOTO
XapakKTepa, OUEHUTh KOTOPBIE C MPUEMIIEMON TOYHOCTHIO B HACTOSIIEE BpEMS HE
IPENOCTABIISIETCS BO3MOKHBIM.

Cneuu¢u%cxue IKcnjiiyamayuoOHrHble OnacHocmu
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OmnacHocTH, OTHOCAIIMECS K 3TOW TPYIIe, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBUH HUX peallu3alliid MOTYT MPUBECTU K aBapUSM PA3IUYHOTO BHJIa C CAMBIMU
Pa3IMYHBIMU 110 CBOMM MaciTabam MocaeACTBUSIMHU.

Ha mpousBoacTBE BO3MOXKHO MOMaJaHUe TOPIOYETro o0aKa BHYTPh IOMeE-
HieHus (HarpuMep, Yepe3 MPUTOUYHYI0 BEHTWISLNIO), YTO MPU HAIMYUU TaM dJIEK-
TPOOOOPYIOBAHMS BO B3PHIBOHE3AUTUIIICHHOM HUCIIOTHEHUH MPUBEACT K B3PHIBY U
pa3pyLICHUIO TTOMEIICHHUS.

['openue ra3omapoBO3AyNIHOTO 00JlaKa MOXKET MOCTY>KUTh WHULUUPYIO-
MM UMITYJIbCOM JIJIs BOSHUKHOBEHUS MOXKApOB Ha TEPPUTOPUU TTPOU3BOJICTBA.

[Toxap mponmBa co3/1aeT TEIUIOBYIO HArpy3Ky, KOTOpas MOKET MPUBECTH K
TPaBMHUPOBAHUIO NIEPCOHAJA U OBPEXKACHUIO 000pPYy10BaHUS, 0COOCHHO HAaXOs11Ie-
rocst B oyare roperus. [1o ncredennn 10-15 MuHyT BO3AEHCTBUSA IUIAMEHN HACTY-
[aeT NoTepsl HECYLIE CIOCOOHOCTH MapILEBbIX JIECTHUL, BBIXOJSAT U3 CTPOS y3JIbl
yIpaBJICHUS] KOPEHHBIMU 3a/IBUYKKaMU, IPOUCXOUT BBHITOPAHUE MPOKIAIOK U pa3-
repMeTu3anus GIaHIEeBBIX COSTUHEHUH, paCcTET JaBJICHNE BHYTPH allllapaToB M3-3a
NOBBILICHHSI TEMIIEPATYPhl B HUX U HapylLIaeTcs IeJIOCTHOCTh KOHCTPYKLUH arma-
pata. [Ipu 3TOM B 3aBHCHUMOCTH OT psiia (haKTOPOB, MPOSBHUBIIKXCS B HAYaIbHOU
CTauu (XapakTep pa3pyLIeHUs ammapara, IIolaab pa3inuBa MpoayKTa, TEIIOBOM
PEKUM H T.I1.) BO3MOXKHO pa3BUTHE aBapHHu 10 3G heKTy «aoMuHo» [1-2].

Hannuue Ha mpon3BOACTBE y3JI0B, pabOTAIOMIMX MO CHJIBHO OTJIMYAIOIIH-
MUCS JaBJICHUAMHU, IPUBOJUT K TOMY, YTO CYIIECTBYET BO3MOXKHOCTb pa3pyllEHUs
anmapaToB W TPyOONPOBOJOB B pe3yibTaTe (PM3MUECKOTO B3PHIBA, IJISI KOTOPOTO
HE00XO0JMMO BO3HUKHOBEHHE B allliaparax JaBJICHUN, 3HAYNTEIBHO MPEBBIIIAIOIIIX
pacueTHbIE.

Haunboiiee onacHbIM clieHapyeM pa3BUTHS aBapUIHOW CUTyaluu OyJIET Bbl-
CTyINaTh Clenyrowui: [lonnas paseepmemusayus eEMKOCMU C 20PIOYUM 2A30M —
8b1OpOC 20proye2o 2aza 6e3 MeHOBEHHO20 80CHIAMEHeHUs — 00pa3zoeanue obaKa
I'BC 83pbl6oonacHoti KoHyeHmpayuu + UCmo4HUK 3axcucanus — 63pvlé 0baaxa
I'BC — nopasicenue nooeti, 000py0068arus, 30aHUll U COOPYHCEHULL.

q)aKTOpBI, CHOCO6CTByIOH_II/I€ BO3HHMKHOBCHHIO Y PA3BUTHUIO aBaApUU:
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» Hanwume kpynmHOTa0apUTHBIX EMKOCTEHN CO3/1aeT OMACHOCTh aBApPUHHOTO BBI-
Opoca O0JTBIITIOTO KOJTMYECTBA OTIACHBIX BEIIECTB (MPOMUIICH, )KUIKUE TPOTYKTHI ITH-
poJin3a) Mpu aBapuiHOMN pa3repMeTUu3alii CUCTEMBL;

* TpyOornpoBOAHBIE CUCTEMBI SIBJIIIOTCS UCTOYHUKOM MOBBIIIIEHHON ONACHOCTH
u3-3a OOJIBIIIOTO KOJMYECTBA CBAPHBIX COCIMHEHMI, 3alIOPHON U PEryIHpYyIOUIe
apMaTypbl, )KECTKHX YCIOBHUM pabOThI (TeMIiepaTypa Cpebl, BHICOKOE AaBICHUE) U
3HAYUTENBHBIX 00BEMOB BEIIECTB MEPEMEIIIAEMBIM 110 HUM;

» Koppo3noHHas aKTUBHOCTh HEKOTOPBIX BELIECTB (OCOOEHHO MpU HAIUYUU
BJIar'M) CO3J1a€T AOMOJIHHUTENbHYIO OIACHOCTh Pa3repMETU3ALMHI CUCTEMBIL;

* BeneHue TeXHOJIOTUUECKUX MPOIIECCOB MPU BBICOKUX TEMIEpaTypax U Moj
BBICOKMM JIaBJICHUEM CO3/a€T JOMOJHUTENIbHYIO MOBBIIIEHHYIO OMTACHOCTH BHIOpOCa
OMAaCHBIX BEIIECTB.

Bo3MoxkHbIE TPUYMHBI ABAPUU:
- Hapymienne pexnuMoB 3KCILTyaTaluu;
- Ou3NYECKUM U3HOC;
- Koppo3us;
- TemnepatypHble AepopMalIny;
- OTKa3 cucTeM KOHTPOJIS U aBTOMAaTU3ALNY;
- OmubKu nmepcoHana;
- edexTrl 000py10BaHMs, CBAPHBIX IIBOB, TPUOOPOB KOHTPOJIS;
- Hapymienne nmpaBuit mpoBeieHHsI OTHEBBIX PaboT;
- YMBINIJICHHBIC JSUCTBUS JTIOJICH;
- HexauecTBEHHBIN PEMOHT;
- OmuOKH MpU MPOSKTUPOBAHUU, CTPOUTETILCTBE U MOHTaXE (IEMOHTAXKE);
- ABapuu Ha cOCeTHUX OOBEKTaX;
- OnacHbl€ IPUPOJIHBIE SBJICHUS;
- OTKa3 HacOCOB M KoMITpeccopos [3].
biok-cxema ananu3a BEpOSITHBIX CIICHAPUEB BO3HUKHOBEHUS U Pa3BUTHUS
aBapUITHOM CUTYaIlMK HA pacCCMaTPUBAEMOM OOBEKTE MpecTaBieHa B [Ipunoxxerunn

«b».
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CnocoObl U cpelicTBA JOKATU3alUU U TUKBUIALUHA aBAPUU:
1) OTkroueHre aBapuitHOTO ydacTka OMKalInei JOCTYMHOW 3allopHOM apMaTy-
poit;
2) ABapuiiHoe 0CBOOOXJEHHUE IUCTEPHBI OT MPOAYKTA — COPOC B IPEHAKHYIO €M-
KOCTB;
3) ABapwuiiHas OCTaHOBKaA y3Jia (YCTaHOBKH);
4) Onogeuienue 00 aBapuy;
5) BeI30B criencityx0;
6) Ucnonb3oBanue oocayxkuBarommm nepconaiom CU30/];
7) BbIBOJ 13 yCTaHOBKHM paOOTHUKOB CTOPOHHUX OPTraHU3ALMI U JIULI, HE Y4acTBY-

IOIMUX B JIMKBUAAIIWUHW aBApHUH.

1.1.2 CraTHCcTHKA aBAPUITHOCTH HA KeJIE3HOT0POKHBIX CJIMBOHAJIMB-

HbIX 3cTakanax aias CYI na reppuropuun PO

Jlns 00bekTOB HedTEeXHMMHYECKOTOo M HedTenepepabaThIBaOIIETO KOM-
TJICKCa XapaKTEPHBI TAKUE aBapUUHbBIE CUTYaIllUH, KaK:
= [lomHOE WJIM YaCTHYHOE pa3pyIIeHNE TEXHOJIOTHYECKHX YCTAaHOBOK U arlia-
paToB;
= [loxap nponusa;
= (O06pa3oBaHNE TOKCUYHBIX 00JAKOB BHICOKON KOHIICHTPAIIHH;
= B3pbIB ra30-BO3AyILIHON CMECH;

= HHble OnacHbIC CUTYyAalWH.

Cpenu o0bekTOB HedTenepepabOTK U HepTeXuMUM B HAIIeW CTpaHe BCe
e1le HaOJIro1aeTcsl BRICOKHMI MOKa3aTellb aBApUHHOCTH, HECMOTPS Ha y)KECTOUCHHUE
3aKOHOJATeIbHOM 0a3bl B cepe oOecrieueHus: MPOMBILIIIEHHONW U MOYXapHOU ornac-
HocTU. CTENEeHb 3TOr0 MOKa3aTessl CBsi3aHa He TOJIBKO C HEHaAJIeKallUM KayeCTBOM
TEXHOJIOTHYECKOTO 000pYyI0BaHMS, TTOJIBEP)KCHHOTO MEXaHUYECKOMY U KOPPO3HIA-
HOMY U3HOCY, HO TaKX€e BHICOKUM COJIEP>KaHUEM B HCXOTHOM ChIPhE CEPHHUCTHIX CO-

eIMHEHUI.
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JI71s1 npuMEHEHNsI MEPOIIPUATHM 110 CHYYKEHHUIO BO3MOYKHBIX ABAPUNHBIX CH-
Tyaruii Ha 00beKTax HedTernepepadaThBaONIeH M He(YTEXUMUIECKON MTPOMBIIIIICH-
HOCTH, TIPEXKJIE BCEro, HEOOXOAUMO BBISIBUTH MEPBONPHUUMHY (MCTOUYHHUK) UX TOSIB-
nenust. C 3Toi enpro ObUT IPOU3BEIEH aHAIIN3 CIECAYIOIINX aBAPUUHBIX CUTYallUK:

- TI0KapBhl,

- B3pBIBHI,

- BBIOPOCHI BPEIHBIX BEIIECTB,

CIIYYMBIIMECS Ha MpeanpusaTUsSX HedTenepepadaTbiBaome 1 HehTeXUMUYECKON
oTpacnu 1o crpane B epuoj ¢ 2012 mo 2019 rr.

OOBeKThl HePTEXUMHUH U HEPTEenepepadOTKH ABIIAIOTCS HauboJee moxapo-
ornacHbIMH. BbicoKkas cTeneHp NokapHoi OMaCHOCTH 3TUX TPy NPeAIpUsTuil 00y-
CJIOBJICHA, MPEXE BCET0, HATMYUEM OOJIBIIOT0 00beMa ONACHBIX BEIIECTB U COEIU-
HEHUI, 00palamuxcs B TEXHOJIOTMYECKOM Ipoliecce. ABapHilHas pa3repMerusa-
IUS1 TEXHOJIOTHYECKOT0 000pYyI0BaHUSI HAa KOMILIEKCAX IO NepepadoTKe yIieBoa0-
POJIHOTO CBHIPbS MOTEHIIMATIBLHO MOXET IMPUBECTH K B3PbIBaM U MAaCIITAOHBIM MOXKa-
pam. IToaTOMy KpaiiHe Ba)KHO OLIEHUTh BO3MOYKHYIO 4YaCTOTY BO3ZHUKHOBEHUS 4pe3-
BBIYAHOW CUTYyaIluu, KOTOpasi, B CBOIO OYEPE/b, ONPEIEAETCI METOAOM aHAIIUTH-
4eCKOro 0030pa paHee MPOU3OIIEANINX aBapuii [4].

Cynst 1o CTaTUCTUKE MPOU3OILEAIINX aBapHil Ha HedTenepepadbaThIBAIOLINX
1 HePTEXMMUYECKUX KOMIUIEKCaX 3a MOCIEAHNE HECKOJIBKO JIET, YUCIIO aBaPUIUHBIX
CUTYallMi U OCTPAJABIIMX B HUX JIFOJIEH 3aMETHO CHUXKAETCS, HO TIOKA3aTeu BCE
elle JaJIEKO OT UACAIBbHBIX U SIBHO YCTYIAIOT aHAJIOTUYHBIM MTOKA3aTeIM IPeanpu-
atuii CILIA u EBponibl. HecMoTpst Ha 3aMeTHBIE CIBUTH B CTOPOHY YMEHBIIIEHUS 00-
IIET0 KOJIMYECTBA IMOCTPAJABIINX B ABAPUMHBIX CUTyalUsaX 3a nociaeanue 10 ser,
MOKa3aTelld BCE €Ille€ 3HAUYUTEIHHO MPEBBINIAIOT aHAJOTUYHBIE MMOKAa3aTEIN pa3BU-
THIX CTpaH B 3TOW 00JacTH.

B 2019 rony Ha omacHBIX TPOU3BOJACTBEHHBIX 00bEeKTaxX mpou3onuio 18 aBa-
pui, B pe3yJIbTaTe Yero NMoKa3aTeilb aBapuiHOCTH yBennuuiics Ha 33 % mno cpaBHe-

HUIO ¢ aHaOru4YHBIM Tiepuosiom 2018 roga (12 aBapwmii). Yiiep6 ot aBapwuii 3a 12
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MmecsieB 2019 roga 3HauUTENBHO YMEHBIIWICS U cocTaBui 1 646 muH py0. (1o ak-
TaM 3aKOHUYEHHBIX TEXHUYECKUX PACCIIeIOBaHUN IPUYUH aBapuii), BKIIIOYAsi SKOHO-
MUYECKHE TOTEPH, TOT/Ia KaK 3a aHasiornuHblil nepuon 2018 roga yiiep0 cocTaBiisii
4 015 muH pyOneit (cHukeHue Ha 59 % B cpaBHeHHHM ¢ nokazatenem 2018 rona).

OO61iee KOJIMYECTBO TpaBMHUPOBaHHBIX 3a 12 mecsueB 2019 roga yBenuyu-
jock ¢ 11 10 28 yenoBek MO CpaBHEHUIO C aHAJIOTUYHBIM nepuojioMm 2018 roxa, a
KOJINYECTBO CMEPTEIBHOTO TPABMATU3MAa YBEIIMYUIOCH C 3 10 7 uenoBek. [Ipu atom
KOJIMYECTBO TPABMUPOBAHHBIX B pe3yJbTaTe aBapUM HA OIMACHBIX MPOU3BOACTBEH-
HBIX 00BekTax 3a 12 mecsmes 2019 roga coctaBuiio 26 4eI0BEK, B TOM YHCIIC CMEp-
TEJIbHO TPAaBMHUPOBAHHBIX — 5 YEJIOBEK, YTO 3HAUYUTEJILHO BBINIE MOKa3aTelei 3a
ananornunbiii nepuoy 2018 roma, cormacHO KOTOPHIM KOJIUYECTBO TPABMHUPOBAH-
HBIX COCTaBWJIO 11 4enoBek, U3 HUX CMEPTEITHLHO TPAaBMUPOBAHHBIX — 3.

B 2019 rony 3adukcupoBaHo 7 HECYACTHBIX CIydaeB Ha MPOU3BOJICTBE, UTO
3HAYMTEIHLHO BBIIIE MMOKA3aTeNs 3a aHamoruyHbIi epuo 2018 roga (3 HecuacTHBIX
Cilyyasi), U3 HUX KOJIMYECTBO CMEPTEIbHBIX HECUACTHBIX CIIy4aeB COCTaBUIIO 4 (B
2018 roqy — 3). KonmuecTBo rpynmnoBbIX HECUACTHBIX ciiydaeB 3a 12 mecsies 2019
rojia He U3MEHUJIOCh B CPABHEHUH C IOKA3aTENIEM 3a aHAIOTMYHBIN nepuon 2018
rojia U COCTaBWJIO 3 CiIyvas.

HauGosnbiiee komudecTBo aBapuii, mpousomeamux B 2019 rogy, cBsi3aHo
noxkapom (12 aBapwuii, uim 66 % oOuIero KoJaM4ecTna), o CPAaBHEHUIO C aHATIOTUY-
HbIM niepuogom 2018 roga ysenuuenue Ha 3 cinydasd. KonudyecTBo aBapuii, CBsI3aH-
HBIX C BBIOPOCOM OMNAacHBIX BEIIECTB, YBEJIMUMUIIOCH Ha 2 ciiydas. KonudecTBo aBa-

prI, CBs3aHHBIX C B3PBIBOM, TAKIKC YBCIIMYNIIOCH.
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Pucynok 1 — Jlunamuka agaputinocmu u npou3800CmeeHH020 mpasgmamu3ma co cCMepmeibHbiM
ucxooom 3a 2012-2019 200vl Ha onacHvix NPOU3B0OCMBEEHHbIX 00bEKMAX

AHanu3 pe3yJbTaTOB 3aBEPIICHHBIX TEXHUYECKUX PACCIEIOBAaHUN aBapHii
MOKa3bIBAET, YTO OCHOBHBIMU MPUYMHAMU BO3HUKHOBEHMs aBapuii B 2019 rony siBu-
muck: B 6 cinyyasx (33 %) BHyTpeHHUE onacHbIe (PaKTOpPbI, CBA3aHHBIE C pa3repmMe-
TU3AlMEH U pa3pylICHUEM TEXHUUYECKUX YCTpPOMCTB; B 9 ciyuasax (50 %) ommbku
NepCOHaJIa, CBSI3aHHbIE C HApYyIlIEHHEM TpeOOBaHUI OpraHU3aluy U MIPOU3BOJICTBA
OIMACHBIX BUAOB padOT, OpraHu3anuu padoT Mo 00CIy>KMBAHUIO TEXHOJIOTMYECKOTO
00opy10BaHUS.

ABapuu, IPUYUHON KOTOPBIX SIBIJIMCH Pa3repMeTH3aus U pa3pylleHUE TeX-
HUYECKUX YCTpOUCTB, mpouzouid B AO «AHrapckass HepTeXxuMudecKas KoMIia-
Hus» (r. Anrapck, HMpkyrckas ob6nacte), OOO «PH-Komcomonbsckuit HIT3» (T.
Komcomonbck-Ha-Amype, Xabaposckuit kpaii), AO «TI'K-11» CII «TOI-4» (r.
Owmck), OO0 «I"azmpom nHedrexum Canasat» (r. Canasat, Pecnybnuka bamkopro-
ctan), OO0 «KUHE®» (Jlenunrpanckas obnacts) u [IAO «HwmwxHexkamckHedTe-
xum» (Pecry6iuka Tarapcran).

Haubonee kpynHas mo sKOHOMHUYECKOMY yiiepOy aBapusi mpowusonuia 11
Mapta 2019 roga Ha peakTOpHOM OJIOKE YCTAaHOBKH 3aMEJJIEHHOTO KOKCOBaHUS
000 «PHKomcomonsckuit HII3» npu npoBeIeHHH TEXHOJIOTMYECKOW ONEPALIUU
10 TIOJTOTOBKE K BBITPY3KE KOKCa U3 KOKCOBOM KaMephl peakTopa BCIEACTBUE pas-

repMeTH3alliu y4acTKa TPyOoIpoBoia copoca mapoB yrieBo10po/ia U3 peakropa B
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KOJIOHHY C MOCJIEIYIONIMM CaMOBOCIITIAMEHEHHEM T'a30BO3AYIIHOTO O0iaka u o0pa-
30BaHHEM (PaKEITBbHOTO TOPEHUS.

B pe3ynbrare noxkapa nmoBpexaeHo TEXHOJIOTHUECKOe 000py0BaHUE, TEXHU-
YECKHUE YCTPONCTBA U COOPYKEHHSI, MMOMABIINE B 30HY TEPMHYECKOTO BO3ACHCTBUS.
[TocTpanaBuivx HeT. DKOHOMUYECKUH yiiepo oT aBapuu coctaBui 809,45 mutH pyo-
neit. TexHuuecko MpUUMHOMN aBapuu SIBUIIOCH pa3pylleHre y4acTKa TpyOoIpoBoia
cOpoca mapoB yIrJieBo10p0o/ia U3 peakTopa B KOJIOHHY B PE3YJIbTATE €ro pa3phlBa Jie-
JTHOM MpoOKOoi, 00pa30BaHHOM MPHU 3aMepP3aHUM MAPOBOTO KOHJEHCATa B MEPUOJ
TEXHOJIOTUYECKON OCTAHOBKH YCTAaHOBKHU 3aMEJIJIEHHOTO KOKCOBaHUs (siHBaph 2019
roja).

ABapud, TPUYMHON KOTOPBIX SIBUJIUCH OUIMOKUA TIEPCOHANA, CBSI3aHHBIE C
HapylIeHUeM TpeOOBaHUM OpPraHHM3alMy M IMPOU3BOJACTBA ONACHBIX BUAOB PadoT,
opraHuzanud padboT mo oOCTyKMBAaHUIO TEXHOJOTUYECKOTO 000pYI0BaHUs, MPO-
u3zonum B OO0 «llurny (CraBpononsckuid kpaif), B punane [TAO «AHK «bar-
He(Th» «bamnedTh-YHII3» (Pecnybnuka bamkoprocran), AO «TaiimbIpckas ToII-
muBHasa kommanus» (Kpacnospckuii kpait), AO «HookyiiObimeckuit HI13» (Ca-
Mapckas oonactb), OO0 «HoBokylObIIEBCKUI 3aB01 Macel U npucaaok» (Camap-
ckas obnacte), [IAO «HwmwxuexkamckHedTexum» (Pecnyonuka Tarapcran) u OOO
«Pycanepro» (Jlenunrpackas 0071acTh).

N3 nux Haunbosee Tsokenasi Mo MOCHEeACTBUSAM aBapus npousoluia 19 anpens
2019 roga u3-3a BO3ropaHus yriieBoJ0pogHoro koujaeHcata (ppaxius Cs U BBIIIIEC)
P MPOBEACHUM KAaUTAIBHOIO PEMOHTA TEXHOJOTMYECKOTO 000pYyAOBaHUS B OT-
nenenun bK-3 (Briaenenne n3o0yTaH-u300yTUIIEHOBON (PpakIuu U3 KOHTAKTHOIO
rasa JerupupoBaHus U300yTaHa) y3Ja cTabuIn3auu U peKTudukanum n3o00yTan-
M300yTUIICHOBOM (hpakiuy 3aBoja MO MPOU3BOACTBY H3omnpeHa moHomepa ITAO
«HmwxHexkaMcKkHePTEXHM» B pailoHEe €MKOCTH, MpeAHa3HAYEeHHOM Jj1si cOopa yriie-
BOJIOPOJHOTO KOHJIEHCATa U OTCTOS YIIIEBOJOPOIOB OT BOJbI. BricoTa (hakenbHOTro
ropeHus cocTaBiisiia 4—7 METpOB, MPOAOJKUTEILHOCTh MoXapa — 1 yac 33 mu-
HyTHl. B pe3ynbrare qanHoM aBapuu noctpaganu 17 pabOTHUKOB MOAPSITHBIX Opra-

Huzaiui (9 yenoek — nepconann OO0 «Ilpuyany; 8 yenoBexk — nepconan OO0
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«CMOK»), nony4yuBIINE€ TEPMUUYECKUE OKOTH PA3IUUYHONW CTENEHW TshKecTH. U3
HUX 4 4YeloBeKa, HAXOAUBLIMXCS B PEaHMMALMH, OT MOJYYEHHBIX TPaBM CKOHYA-
JHCh.

TexHudyeckuMu MpUUMHAMU aBAPUH SBUIKCH: 00pa30BaHUE B3PHIBOOMACHOM
KOHIIEHTPALlUH YTJIEBOJIOPOIOB B PE3YIbTATE UCTEUEHUS Ia3000pa3HbIX YIIJIEBOAO-
POJIOB M3 €MKOCTH uepe3 pasrepmerusupoBaHHblid (aaHen [y 100 morpyskHoro
YpOBHEMEpPA C MOCIEAYIONINM €€ BOCIUIAMEHEHHEM OT UCTOYHHUKA BOCILJIAMEHEHUS
(MCKpbI OT MajieHus: pabovero HMHCTPYMEHTA, pa00ThI HUIH(OBATBLHON MAILIMHKY UITH
anmnapara BO3AYLIHO-Ta30BOM PE3KH MPHU MPOU3BOJCTBE PEMOHTHBIX U OTHEBBIX pa-
00T); UCTeUYEeHHE Ta3000pa3HbIX YIIEBOAOPOIOB U3 EMKOCTH Y€pe3 pa3repMeTH3U-
pOBaHHBIH (hIaHel] MOrPYKHOT0 YPOBHEMEPA BCIIEACTBHE 3aJIIIOBOTO NOCTYIICHUS
YIIEBOAOPOJOB B EMKOCTh U3 CErapaTopa 1o TpyoonpoBoay, KOTOPbIA HE ObLT OT-
CEYEH 3allOpHOM apmarypoil. [IprumHOI 3a1M0BOro MonajgaHus yrieBoAopOaOB B
€MKOCTb SIBUJIOCH TasHUE paHee 00pa30BaBILIEHCS «TUAPATHOI» MpoOku (Biara B
3aCTBIBILIEM COCTOSIHUM — JIEJ]) Ha JIMHUKM MEX/Y CEapaToOpoM U KOHJEHCATOPOM,
KOTOpasi CAEP>KUBAJIA BBIXOJ U3 KOHTYpa TEXHOJIOTMYECKHUX aIlllapaTOB B €MKOCTh
YII€BOAOPO/I0B, OCTABIIMXCA B 000PY/I0BaHNHU B IPOLIECCE OCTAHOBA YCTAHOBKH Ha
KanmuTalbHbINA peMoHT. [IpuunHa oOpa3oBaHus «THUAPATHON» MPOOKKM — HAIHUWE
pacTBOPEHHOM BJIar'v B KOHTAKTHOM rase, €€ OCaKJIeHUE C KpUCTaJUIU3alei B Tpyo-
HOI YacTu anmapara B pe3yJibTaTre TeIIo00MeHa yepe3 CTEHKH TPYOOK C JKHIKUM
IPONaHOM, MOCTYTNABIINM B TEIJIOOOMEHHUK C KOHTYpa MPOMAaHOBOTO X0JI0/1a IO0-
CJIe OCTAaHOBKH KOHTYpa KOHTaKTHOTO Ta3a.

Opranu3alluOHHBIMM TPUYMHAMM aBapUU SIBUIMCH: HapyLIEHUE MOpPSIKa
IPOBEJICHUS MMOATOTOBUTENBHBIX PAa0OT K MPOBEACHUIO IJIAHOBBIX PEMOHTHBIX pa-
00T TEXHOJIOTHYECKOr0 000pyAoBaHMs (HE pa3paldoTaH MJIaH MOATOTOBUTEIBHBIX
paboT; MPOEKT MPOU3BOICTBA PAbOT; CETeBOM (JIMHEWHBIN ) rpaUK BHITIOTHEHHUS Pa-
00T); cHsTHE OyMKOBOrO MHEBMATUYECKOTO YPOBHEMEpPA HA EMKOCTH 0€3 mocieny-
IOIIEN YCTAHOBKM 3arilylIKd Ha (DJIaHLIEBOM COEAMHEHUH IITYIEPA; BHIBOJ U3 pa-
OOTBI CHCTEMbl aBTOMATHUYECKOTO KOHTPOJISI 3ara30BaHHOCTH Ha HApY>KHOM ycTa-

HOBKE, O0EeCneuyuBarolleldl MOCTOSHHBIM KOHTPOJb 3a COCTOSHUEM BO3TYIIHON
26

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

Cpelbl B mpeziesiax 00beKTa; OTCYTCTBHE KOOPIAWHAIIMU PA0OT CO CTOPOHBI KCILTY-
aTUPYIOLLEH OPraHU3aLMy [TPU BBIIIOJIHEHUH KalTUTaIbHOTO PEMOHTA YCTAHOBKH He-
CKOJIBKUMHM TOJIPSHBIMHU OpraHU3alMsIMU. DKOHOMUUYECKHH yIiepO OT aBapuu co-
ctaBui 4,2 MITH pyo.

Nudopmanus 06 aBapusix, IpOM30LIEANINX HAa OMACHBIX MPOU3BOICTBEHHBIX
oowekrax B 2019 roay, pa3menieHa Ha ouiraibHOM caiite PocTtexHaazopa B mo/-
paznene «Ypoku, u3BJIeUCHHBIC U3 aBapuii» pazaena «Hamzop 3a oobekTamu HedTe-
ra30BOro KOMILJIEKCA.

XapakTepHBIMU HAPYIIEHUSIMU TPEOOBAHUN MPOMBIIUICHHON 0€30MacHOCTH
B 2019 rony ssBUIMCE:

OTCYTCTBHE CHUCTEM YIPABJICHHSI TEXHOJIOIMYECKUMHU IIPOLIECCAMH U MPOTH-
BOABapUMHON aBTOMAaTHYECKOM 3AINTHI;

HEYI0BJIETBOPUTENIbHASI OPraHU3alKs U IPOBEJIEHUE PA0OT 110 TEXHUYECKOMY
00CITy’>KMBaHHUIO U PEMOHTY TEXHOJIOTMYECKOr0 000py10BaHus, 31aHUI U COOpYKe-
HUI1, B TOM 4ucie paboT MOBBIIIEHHON ONaCHOCTH;

HECBOEBPEMEHHOE MPOBEICHUE SKCIEPTU3bl TPOMBIIUIEHHONW 0€301aCHOCTH
TEXHUYECKUX YCTPOMCTB, a TAKKE UX SKCIUTyaTallys MPU OTKIIOHEHUH PETJIaMEHTH-
POBAHHBIX IMAPAMETPOB BEJIEHUS TEXHOJIOTMYECKUX IPOLIECCOB; OTCYTCTBHE aTTe-
CTalM B 00JaCTH MPOMBIIIJIEHHON 0€30MacCHOCTH PYKOBOJISIIET0 COCTaBa U MHkKe-
HEPHO-TEXHUYECKOTO NIEPCOHAIA;

HEY/IOBJIETBOPUTENIBHOE BEICHUE U OPOPMIICHUE IKCILTyaTallAOHHOU JTOKY-
MEHTaluu (1MOCIe PEMOHTOB U UCIIBITAHUI); HEYAOBJIETBOPUTENIbHASI OpTraHU3aLMs
U OCYIIECTBJICHUE MPOU3BOACTBEHHOIO KOHTPOJIS 3a COOJIOACHHEM TpeOOBaHUM
IIPOMBIIIJICHHON 0€30ITaCHOCTH Ha OMACHBIX MPOU3BOACTBCHHBIX 00beKTax [5].

BaxxHpIM HampaBJIeHHMEM KOHTPOJIA 3a MPOMBIIUIEHHONM O€30MacHOCThIO
OIaCHBIX MPOU3BOJICTBEHHBIX OOBEKTOB SIBISETCS MPOBEPKA CO3/IaHUSI CHCTEMBI
YIPABJICHUS IPOMBIILIIEHHON 0€30MacHOCThIO U OpraHU3aliy MPOU3BOACTBEHHOTO
KOHTPOJIS 32 cOOMIofieHueM TpeOOBaHMI MPOMBINIIIEHHOW Oe3omacHocTU. B opra-
HU3AIMIX, IKCIUTyaTUPYIOIIUX OMacHbIe TPOU3BOACTBeHHBIE 00bekThI I 1 11 kiac-

COB OITACHOCTH, CO3JaHbl CUCTCMbI YIIPABJICHUA HpOMBIH.IJ'I@HHOfI 0€e30MacHOCTRIO U
27

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

00ecneurnBarOTCs YCIOBHS MX (PYHKIIMOHUPOBAHUS, pa3pad0TaHbl U BHEAPEHBI CTaH-
JapThl OpPraHU3alMM CHCTEMbI YNPaBICHHUS MPOMBINIICHHON O€30MacHOCThIO U
oxpaHbl TpyAa. [Ipou3BOACTBEHHBI KOHTPOJIb Ha OMACHBIX MPOU3BOICTBEHHBIX
00BEKTaX OCYIIECTBIISIETCS ITyTEM MPOBEICHUSI KOMITJIEKCA MEPOIIPUATHI, HalpaB-
JICHHBIX Ha o0ecrieyeHne 0e30MmacHOro (PyHKIIMOHUPOBAHUS OMACHBIX MPOU3BO/I-
CTBEHHBIX O0BEKTOB, NMPEAYNPEKICHIE aBapUil U MHIUACHTOB U JMKBUIAIUIO HX
MOCIIEACTBUI MOCPEACTBOM IUIAHUPOBAHUS U KOHTPOJI MEPOIPUITHIA TT0 obecrie-
YEHUIO MTPOMBIIUIEHHON 0€30MaCHOCTH, a TaKXke IMMOCPEACTBOM IPOBEICHUS MPOBE-

POYHBIX MEPOIIPUATHUH.

1.2 Onucanue MeTOOUKH HCCIEI0BAHUSA

B o6nactu obecrieueHust 6€30MacHOCTH MOHATHEM «PUCK» IPUHATO CUUTATH
BO3MOXKHYIO Mepy peanu3anuu onacHoctu. COOTBETCTBEHHO, TeXHOC(epHas Oe3-
OIMACHOCTh HANPSIMYIO CBSI3aHa C 3TUM MOHITHEM, BEPHEE C €r0 OTCYTCTBUEM, UTO U
1oJIpa3yMeBaeT COCTOsIHUE 3amuieHHocTU. K coxanenuto, KoHuenuus: abcooT-
HOI1 0€3011aCHOCTH CYIIECTBYET JIMILb B Teopud. Ha npakTrke coctosiHue abcomtoT-
HOM 3aIIMIIEHHOCTH HEBO3MOKHO, IOCKOJIbKY BCETJ]a UMEET MECTO KOHKPETHBIN HUC-
TOYHUK MOTEHIMAIbHON OMAacCHOCTH, KOUM MPHUHATO CUUTATH JIIOOOM MEXaHU3M,

00BEKT WJIM TEXHUYECKOE YCTPOMCTBO, IKCIUTyaTHPyEeMOe YesIoBeKoM [6].

1.2.1 MeToauku, mpuMeHsieMble J1JI onpe/ie/ieHsl YPOBHS pUCKa

1.2.1.1. IloHsiTHE PUCKA U €r0 MeCTO B TeXHOC(epPHOIi 0e30MmacHOCTH

B nHacTosmee BpeMsi OTCYTCTBYET YETKOE OIpeaesicHne TepMuHa «TexHo-
chepay, pazIUYHbIE MCTOYHUKU IO-Pa3HOMY TPAKTYIOT 3TO MoHsATHE. OHAKO,
HEJIb35 HE COTJIACUTHCS C OCHOBHBIMH TE€3MCaMH, KOTOPbIE TAHHBIN TEPMUH MPUBHO-
CHUT, a UMEHHO: TexHocdepa — 3To buocdepa, cpeaa oduTaHus yeaoBeka, mpeodpa-
30BaHHAs] UM CaMUM JIsl JIMYHOTO WCIIOJIb30BAHUS C LETBI0 YIOBJICTBOPEHUS TIO-
TpeOHOCTEH W TOBBIIICHUS KayeCTBa JKU3HH, CPEACTBA MPEoOpa3OBaHHUSI — MeXa-
HU3MBI, MAIlIMHBI, 000PYIOBAHKE, BHITOJHSAONIECE P DYHKINI U TeHepUpyroIee

Pa3IMYHBIC YPOBHHU IIOTCHIHUAJIBHBIX OHaCHOCTCﬁ, CBJ3aHHBIC C UX 3KcrmyaTauHe1”4.
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O4eBuHO, YTO MHOTOCIIOKHOCTh TE€XHOC(hEphl 001IecTBa OnpeeseT 3Tam Mpo-
rpecca, Ha KOTOpOM HaXOJUTCS paccMaTpruBaeMasi IMBUIN3ANNS B TAHHBI MOMEHT
BpeMeHH [6].

Teopus, uro m000¥1 00BEKT, HE3ABUCUMO OT TabapuTOB U (yHKIMOHANA,
SIBHO HE NPEICTABIIAIONINN yrpo3bl B JaHHBIA NMEPHUOJI, HECET B ce0e MOTEHIIHAIIb-
HYIO OMaCHOCTb, B BOIIPOCE PACCMOTPEHUS PUCKOB BIIOJIHE akTyalibHa. CaMo MoHS-
THE MMOTEHITUATHLHON OMMTACHOCTH TPAKTYETCS KaK BO3MOYKHOCTB BO3/ICHCTBHUS HA 00h-
eKT HEeOIaronpusITHBIX WM HECOBMECTUMBIX C KU3HbIO (DakTOpOB. Tak WK UHAYE,
BCE TEXHUUYECKHE CPEJICTBA U MTPOU3BOACTBEHHBIC ITPOIIECCHI TOTECHITUATBLHO OTIACHBI
JUTS 9€IOBEKa. Y POBEHB JK€ MOTCHITMAIBHON OMMACHOCTH XapaKTePU3YETCs IMUPOTOU
ACCOPTUMEHTA HETaTUBHBIX AHTPONIOTEHHBIX (haKTOPOB, OYJIb TO BO3/IEHCTBHE IJICK-
TPUYECKOTO TOKA, JABMKYIIUXCS NEeTajeii MEXaHW3MOB, yIapHON BOJHBI, Pa3iInd-
HOTO pa3pylICHUH U T. I. YPOBEHb MOTEHIIMATHLHOM OMACHOCTH, KaK MPAaBUIIO, OLIe-
HUBAETCS C MOMOIIBIO TIOHSITHS PUCKA.

Kaxk Ob1710 yTOMSIHYTO BBIIIIE, TEPMUH «PUCK» OYCHDb TECHO CBSI3aH C BOTIPO-
camu o0OecrieueHus: ¥ MPOrHo3upoBaHus TexHochepHoii 6e3omacHoctu. B paccmar-
pUBaeMOM IMOATEKCTE MO 3TUM IMOHATHEM TOIPa3yMeBaCTCs XapaKTePUCTHUKA BO3-
MO>XHOU CHUTyaIllH, UMEIOIIas HEONPeAeNEHHOCTh pe3yJibTaTa ¢ 00s3aTeIbHBIM
YCIIOBHEM, YTO UMEIOT MECTO HEOJIAroNMpHUsATHBIC MOCIAEACTBUS. I pyrumMu cioBamu,
CTETICHb PHCKa MTO3BOJISIET IPOBECTH KOJUICCTBEHHYIO OIICHKY PUCKA, TO €CTh MEPY
OIMACHOCTH, YOBITKOB, MOTEPH /I SKOHOMUKH, OKPY>KAIOIIEH CPeIbl, COIIMyMa, TEM
CaMbIM OTIpeieNisis JaTbHEHIITne NeUCTBUS JTF0IeH IO CHUXKEHUIO YPOBHSI, TMOO0 T0JI-
HOMY TIPEIOTBPAIICHUIO ONTAaCHOCTH [6].

Takum oOpa3zoM, MpuHUMAsi BO BHUMaHHUE METO/IbI OIIEHKU pUCKa MOKHO 00-
JICTYUTD TPOIIEAYPY MPOTHO3ZUPOBAHMSI HECUACTHBIX CIIy4YacB, YTO B MEPCIICKTHUBE

MWUHHUMUBUPYCT WIN JIMKBUIUPYCT IMOCIICACTBUA.
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1.2.1.2. MeponpusiTusi, odecnedyuBaome Texnochepuyo

0€301MaCHOCTH HA 00HEKTe

J11st TF060T0 paccMaTpruBaeMOro MOTEHIIMAIEHO-0TTACHOTO OOBEKTA C TICIIBIO
OTIpEJICIICHHS] PUCKA HACTYIIJICHUSI HETATUBHBIX COOBITHUI MO>KHO BBIJICIUTH 3 BUJA
OCHOBHBIX BOTIPOCOB, KOTOPBIC, B COBOKYITHOCTH, OTPEEISAIOT YPOBEHD €T0 TEXHO-
chepHOI OE301TaCHOCTH:

- Oxpana Tpyna;

- [IpomeltiieHHas 6€30MacHOCTh;

- DKosiorudeckas 6€30nacHOCTb.

Meponpuﬂmuﬂ no obecneyenuio OXpAaHbvl mpyda

ITo cBoeli cytH, «OXxpaHa Tpyna» - 3TO IIpex e Bcero cucrema. Llenn u cpen-
CTBA UX JOCTHIKEHUS dTOU CUCTEMBI YETKO OIpeesieHbl Tpy1oBbIM KojiekcoM Poc-
cuiickoi denepanuu, a UMEHHO: CO3/1aHHE O€30MacCHBIX U OE3BPEIHBIX YCIOBHIA
Tpyda Ha pabOYMX MeCTax, CHUKEHHE IPOU3BOACTBEHHOIO TpaBMaTu3Ma, ooecre-
YEHUE BCECTOPOHHEH O€30MacHOCTH COTPYAHUKOB Ha BCEX CTaAMSIX MPOU3BOA-
CTBEHHOTO IPOIIECcCa, a TAKXKE ONPEIENAIoee TE3UChl JeueOHO-IpodHIakTHIe-
CKOTO U CAHUTAPHO-OBITOBOTO 00CITYKMBaHUSI PAOOTHUKOB.

B cBoto ouepenb, ynpaBiieHHE JaHHOW CUCTEMOM — 3T0, 0€3yCI0BHO, MPO-
I[ECC IOCTHKEHUSI HEOOXOIMMBIX TIOKa3aTesIeil COCTOsTHUS YCIOBHIT O€301acHo pa-
00TbI. PU3UYECKHU MOJIEITH YCIICIITHOW CUCTEMBI YIIPABIICHUSI OXPaHOU TPy/ia MIPUHU-
MaeTcsl, KaK UKJIMYHBINA HETIPEPBIBHBIN MTPOLIECC CO CIECAYIOMNMH CTATUIMMU:

e OIleHKa MapaMeTpoB YCIOBHIl TPya,

(I)OPMHPOBEIHHE Ienell I IMOCTaHOBKA 3aaad,

* COCTaBIEeHHE IIpOrpaMM, OIIEPATHBHOE YIIpaBIEHHUE ITpOorpaMMaMIL,

oreHKa 3((eKTHBHOCTH OCYIIEeCTBIEHHUS MPOTPaMM,

¢ CTUMYIHPOBaHHE HCIIOTHHTENEH.

be3ycnoBHO, OTBETCTBEHHOCTH 32 OpraHu3aIuio GyHKIIMOHUPOBAHUS OXpa-
HOW TpyJa OpraHu3allh HECET €€ HEMOCPEICTBEHHBIM pyKoBOoauTENb. Kak mpa-
BUJIO, PYKOBOJIUTEIh OPTaHU3YET CIYKOy OXpaHbl TPy/a, WA MTATHYIO €IUHUILY
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(cnenuanucTa Mo OXpaHe TpyAa) B 3aBUCMMOCTH OT KOJIMYECTBA NIEPCOHAJIA MPEI-
npustus. Ho B caM mpouiecc ynpaBieHUs: OXpaHOU Tpy/1a BOBJIEYEHBI, IOMUMO BbI-
HIETIEPEUUCICHHBIX, TAK)KE U PYKOBOJUTENHN CTPYKTYPHBIX MOJpa3AesIeHU, mpod-
COI03, JApyrue cirykObl. THBIMHM CJIOBaMHM, MPOLECC OPraHU3alld U YIPaBICHUS
OXpaHoOM TpyJla OpraHU3alMKA OXBATHIBAET A0COTIOTHO BCEX PAOOTHHUKOB.

Ha 3akoHOAaTEIbHOM YPOBHE HEOOXOIUMOCTh CO3/IaHUS CUCTEMBI yIIpaBIIe-
HUS OXpaHOU Tpy/la B OpraHM3alluu 00YyCIIOBJIeHA [7], Takke mpovrne HOPMATUBHO-
npaBoBble akTel, ['OCTr1, CCBT, pa3nuuHoro poga MeKOTpacieBble IpaBUiia U
HOpMbI. OCHOBHOM LIEJIBIO CO3[JaHUSI TAKOM CHCTEMBI BBICTYNAET MPOBEACHUE BCEX
BUJIOB OPTaHU3AIMOHHO-TEXHUYECKUX, COLIMAIIBHBIX, @ TAK)KE IKOHOMHYECKUX Me-
POTIPUATHI MO YIYUYIIEHUIO YCIOBUH Tpyna, O€30MACHOCTH TEXHOJOTHYECKUX U
IIPOU3BOICTBEHHBIX MPOLECCOB U MPOU3BOJCTB, 3aIUTA IIEPCOHAIA OT ONACHBIX U
BPEIHBIX NPOU3BOJCTBEHHBIX (DAKTOPOB, XapaKTEepHBIX Il crienupuku padoueit
Cpelbl.

YeTtkoe PyHKIMOHUPOBAHUE BHICTPOCHHON CUCTEMBI HAIIPSIMYIO 3aBUCUT OT
IIOCTAHOBKM M PEIIEHUs KOHKPETHBIX 3a/ad, NMPAaBUJIBHO OPraHW30BAHHOW CTPYK-
Typbl YIIPaBICHUYECKUX CBsI3€l B OM3HEC-TIPOLECCaX OpTraHU3ali U (POPMHUPOBAHUS
BHYTPEHHHUX COMYTCTBYIOIINUX JOKYMEHTOB.

Meponpusmus no obecneyenuio l’lDOJl/lle]leHHOIZ bezonacrnocmu

Kax npaBuiio, KOMIIeKC MPUHUMAEMBIX MPEANPUIATHEM Mep Mo olecreye-
HUIO MPOMBIIIJICHHON O€30MacHOCTH TNPEACTaBISAETCS B BUIE OTICIBHOIO JOKY-
MEHTa — IJIaHa MEPONPUATHIA MO 0OECIEUECHUIO MPOMBIIIIEHHON 0€30MacHOCTH,
HapsIy C INIAHOM MEPOIPUATHM I10 JOKATU3ALNHU U JINKBUIALNY MOCJIEICTBUI aBa-
puii, JeKIapaireil MpOMBIITUIEHHONW 0€30MMacCHOCTH UJTH MAacIOPTOM 0€30MacHOCTH.
OH dopmupyeTrcsi, OCHOBBIBAsICh Ha cepy AeATeIbHOCTH 00BEKTA, a TAKKE ChIPhS
U 00Opy/nOBaHUs, KOTOPbIE JaHHBIA OOBEKT IKCIUTyaTHpyeT. [laHHBIA JOKYMEHT
MPEICTABIIICT COOOM TUTaH JIEWCTBUI HA OMpEEICHHBINA MEePHoJl BpeMeHHu (yTBep-
JKIAETCd HAa OTYETHBIM TOJI, Ha3HAYalOTCS OTBETCTBEHHBIE M KOHTPOJIUPYIOLIUE

JIUTIA, OTIPEACIIIIOTCS CPOKH MPOBEACHUS HEOOXOIUMBIX MEPOIIPUSTHH).
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besycnoBHO, Bceraa CyniecTByeT CIEKTp HanmpaBiIeHHUH, KOTOPbIE MPUHATHIN
IUTAaH MEPONPUATUI MO 0OECIEUCHUI0 MPOMBIIUICHHOW 0€30MacHOCTU peanu3yerT.
Yarie Bcero, ero pa3ieisaioT Ha JIBa CMBICIOBBIX OJIOKa:

- IlepBrIil 0JI0K OTBEYAET 32 caMO O0OPYJOBAHUE W METOJbI €r0 TEXHUYE-
cKoro oOciykuBaHus (TIOBEpKa, OCBUJIETEIHCTBOBAHUE, AUArHOCTUKA, CTPaxoBa-
HHUC M T. 1I.)

- Btopoii — 3a paboTy ¢ nepcoHajaoM MPEANPUSTUS IO BOIIPOCAM ITPOMBIIII-
JICHHOM 0€30MaCHOCTH U CMEKHBIX pa3iesioB. OOBIYHO ATO IOKYMEHTHI O MOATBEP-
XKJICHUU aTTECTALUU, TPEHUHTOB U TOBBIIICHHS KBATH(PHUKAIIUHU U T. T1.

Meponpuﬂmuﬂ no obecneyenuo YK0102u4eckKou be3onacHocmu

JIist Kaxa0ro o0bEeKTa CIEKTp MEPONPHUATUM, HANPABIECHHBIX HAa OXpaHy
OKpYXaromel cpenbl, OyneT HHANBUAYaTbHBIM. BO MHOTOM OH 3aBHCHUT OT BHUOB
JESATEeILHOCTH MIPEANPUATHSI, TPOU3BOJICTBEHHBIX MIPOIIECCOB U BUIOB BEIECTB, KO-
TOpbIE B HUX 00PAIalOTCS.

3a4acTyro TaKOU IEPEUYEHb COJECPKUT:

- 3ammTa aTMOC(EpHOTO BO3yXa;

3/1eCh CTOMT OTMETHTh TaKUE MEPOTIPHUATHS KaK: MOJCPHU3AINSI OUHCTHBIX
COOpYKEHUI, IprodpeTeHune 6oJiee MOAEPHU3UPOBAHHOIO 00Oy 10BaHUs, HAPaB-
JIEHHOTO Ha M3MEPEHHE YPOBHS 3arps3HSIONIMX BEIIECTB, MCIOJIb30BaHUE Ooiee
HKOJIOTUYHOTO TOTUIMBA U T. 1.

- 3ammTa BOJIHBIX U 3€MEJIbHBIX PECYPCOB;

B GonpmmHCTBE CBOEM HEOOXOMUMBIE IS 3aIUTHI BOJHBIX U 36MEITbHBIX
PECYPCOB MEpPONPUATHS BKIIOYAIOT: BHEAPEHUE PA3TUYHOTO POJa arperaTtoB IS
yAaJIeHUs MIJIaMOB, PEKOHCTPYKIIMS 000pyAOBaHUS JIsi TEXHUYECKOTO BOJIOCHA0-
JKEHUS W BOJOOTBEICHUS, aKKyMYJIAIMS 3arps3HIIONINX BEIIECTB, (pHHAHCHUpPOBa-
HUE COBPEMEHHBIX CITIOCOOOB cOOpa 3arpsi3HSIONINX BEIIECTB U T.1I.

- OOpalleHne ¢ 0TX0daMHU;

3auacTyro, MEpONPHUITHS M0 OE30MacHOMY OOpAIICHUIO C OTXOJAaMH TPe-

mojararoT: 0663Bpe)KI/IBaHI/Ie TOKCHYHBIX OTXOO0B, pC€alnu3alya IIPOIrpaMM II0 IICPC-

32

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

BOJIy OTXO/IOB B TOBapHbIE KaTEropHu, nepeoOopya0BaHue, yIydlleHHe MECT Xpa-
HEHUS OTXOJI0OB, BHEJPEHHE METOJ0B BTOPUYHOI'O MUCIOJIb30BaHUS OTPAOOTaHHOIO

Martcpuaiia.

1.2.2. MeToabl OlIEHKH PUCKA

CornacHo [6] omeHka prcka — 3TO IMOATAITHBIN MPOIECC, BKIIIOYAIONIUN B
ceOst UISHTU(PUKAIUIO, aHAIIN3 U CPAaBHUTEIBHYIO OLIEHKY prucka. HeobxomuMocTh
MIPOBEJICHUS OLICHUBAIOIINX MEPOIPUITHI 3aBUCUT OT MOCTaBJICHHBIX 337a4. Y po-
BEHb PHCKAa MOXET OBITh ONPEIEIICH KaK JJIsl OTACIBHBIX MPOCKTOB, TaK U JUISI BCEH
OpraHu3alliy B IIEJIOM WJIU KaKUX-TO €€ MOApa3IeNIeHUH, a TaKkKe NIl KOHKPETHOTO
HEOIAronpusITHOIO COOBITHS, YPOBEHb PHUCKAa KOTOPOW HEOOXOAUMO OMPEICIUTH.
MeTo/10B OLIEHKH PUCKa MHOYKECTBO, KaXK bl U3 KOTOPHIX UMEET CBOU JJOCTOMHCTBA
¥ HEJIOCTATKH, TIO3TOMY B Pa3HBIX CUTYyAIUSAX MPUMEHSIOT Pa3HbIE METOJIBI OIICHKH
pHUCKa, BOT HEKOTOPBIC U3 HUX: MO3TOBOM MITYpM, MeToA Jlenb(u, KOHTPOJIBHBIC JTH-
CThI, aHAJIU3 BHUJIOB M TOCJIEJCTBUIA, a TakKe KPUTUYHOCTU OTKa30B (ABIIO u
ABIIKO), ranctyk-0abouka, CTpyKTYPUPOBAHHBIM aHalu3 CIEHApPUEB METOIOM
«4TO, €CIM?», aHAJINU3 JIepeBa OTKA30B, aHAIN3 JiepeBa coObITHII [8].

[To psay ompenensitonux (HakTOPOB METOBI OLIEHKH PHCKA MOXHO pasJie-
JUTHh Ha CTATHYECKHE, IKCIIEPTHBIE U JIOTUKO-TPAPUIEeCKHE METOIBI.

1. Craructuueckue METOIbI.

3a4acTyI0 CTaTUCTUYECKUE METOIbI OCHOBBIBAIOTCS HA YaCTOTE PEaTH30BaH-
HBIX HETaTUBHBIX COOBITUH, yIIepOe U MPOUYUX MOKa3aTeNsIX pucka, KOTopbie (Puk-
CUPOBAJIMCH PaHEE M COXPAHEHBI JaHHBIC O HUX.

2. DKCTepTHBIC METO/IBI.

C roiamMu SKCTIEpTHBIE METOIbI HAXOIAT BCE 0OJIbIlIee TPUMEHEHUE TIPH pe-
IICHUM 33]1a4 WICHTH(PUKAIMA PUCKOB. B TOM umcIie Takue METOJIbI IIMPOKO HC-
MOJIE3YIOTCS. U B 00JIaCTH MPOMBIIICHHONW 0€30MacHOCTH. DKCHEPTHBIE METObI
OIICHKU TPUMEHSIOTCS B CiIy4ae, Korja TPYJIHO OMPEeINTh YPOBEHb PHCKA, IO-
CKOJIbKY Ka)K/IbI PUCK allpUOpPHU YHUKAJICH, a UH(opMarmoHHas 6a3a o oKa3aTelsax
pucka eme He coOpaHa. [[ns pemieHuss aHaTUTUYECKUX BOMPOCOB MPHUBIICKACTCS
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rpyIITia 3KCIEePTOB, Ybe MHECHUE, OCHOBAHHOE HA 3HAHUSX U OIBITE, OYIET periaro-
IIIM JIJTS BBISIBIICHUS TTOKa3aTeJIeH prucKa.

3. Jloruko-rpaduueckue METOIbI aHANIM3a OMACHOCTEHN U prcKa

JIto60e HeraTUBHOE COOBITHE HE MOXET HE UMETh MPUINHHO-CIICICTBEHHOMN
cBs3u. Ha mpakTuke ajist UX onpeaesieHus U MPUMEHSIOTCS. aHaJIOTUYHBIE METO/IbI.
Kak mpaBuio, caMbpIMU pacnpocTpaHEHHBIMH 37iech BbicTynatoT «FTA» (Meton
«JlepeBa otkazoB», «Bow-Tie» (Merox «I ancryk-6aboukay), «kETA» (Metox «/le-
peBa coObITHiY), «Bonefish Diagram» ([uarpamma HMcukaser) [9].

B nannoii paboTe BEpOSITHOCTD peaau3aiiy UCCIIETyeMOT0 HEraTHBHOTO CO-
OBITHS (aBapUITHOW pa3repMeTH3aIlii YCTAaHOBKH) OyIeT ompeseneHa ¢ TOMOIIBIO
rpadudeckoro metomga «FTA» [10]. «/lepeBo 0TKa30B» - 3TO MPEXkJIE BCETrO CH-
cTeMa, OCHOBaHHas Ha TpauuecKOM aHaNHM3e MPUINHHO-CIICICTBEHHBIX CBS3EH
MEXIy ONPEeeIEMbIM U HHUITUUPYIOIIUMH COOBITUSIMU, U COSTUHEHHBIMU MEXKITY
co00¥1 oMpeIeICHHBIMUA CMBICIIOBBIMU JIOTUKO-TpapruecKUMHU 3HaKaMHU.

B «aepeBpsix 0TKa30B» MPUCYTCTBYIOT cienytouue coobitus (PucyHnok 2):

I'pynnsl coOBITHIT B
«FTA»

Hcxoaasie IIpomexKyTOUHEIE

VcinoBHBEIe COOBITHA KoHeuHEIe COOBITUA

COOBITIIA COOBITIIA

- OTKA3bl OTAENBHEIX - cOOBITHA, - COOBITIA, CBA3AHHEIE C - COOBITHSA, ABTAOINISC

3JIEMEHTOB TpeAcTaBIArmIIe coboit peamm3anHeii HCXOJHBIX IPH Pe3yIeTaToOM peanH3amim

TeXHOJIOTHUECKOTO o0s3aTeIbHOS YCIIOBHE A4 BHITNIOTHEHHH OIpeIeIeHHBIX TIPOMeKYTOUHBIX COOBITHI

00BeKTa (000pyI0BAHHS, peann3alHI BepXHETo YCIIOBHIL (HalipuMep, 0TKaze TIPH BEITIOTHEHHH YCIOBHI,

CHCTEM aBTOMATIMIECKOTO TPOMEKYTOTHOTO HIN CHCTeM KOHTDOIA, CBA3AHHBIX C OTKa3aMH HJIH

peryIHpoBaHHs U T.11.) KOHEUHOTO COOBITHIT CHTHATII3AMHH 1 HecpaOaThIBAHHEM CHCTEM
OIOKHPOBOK H JIp.) TIapoBOI 3aIUTHI U T.1.)

Pucynok 2 — I'pynnvi cobbimuii, npucymemeayiowux 6 «/{epese coovimuiiy
Pacuer BCPOATHOCTH OIIPCACTIACMOIO COOBITHS IMIPOUCXOJUT II0 IIpaBHJIaM
pacdcTa BepOHTHOCTCﬁ, IMMOSTAITHO IMMPOXOAs IO BETBAM «ACPCBa» UCPC3 BCC COOBITHS
OT MHUIIUHUPYIOIIUX K OCHOBHOMY.
CoOOTBETCTBEHHO, OCHOBHOW 3aJa4yeil B ONpEACICHUN BEPOSITHOCTH TJIaB-
HOTO COOBITHS SIBJISIETCS HaxXO0XICHHUEC 3HAUYCHUA BepOHTHOCTCf’I HCXOOHBIX COOBITHH.

OpnHa 13 BO3MOXKHOCTEH OIpECICHHs] BEPOSTHOCTEW MHUIMUPYIOIINX COOBITHH,
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CBSI3aHHBIX C OPTAHU3AIMOHHBIMU MEPOTIPUATUIMH U «UETOBEYECKUM (PaKTOPOMY,
- METOJI SKCTIEPTHBIX OIICHOK, PEATM3yEMbI C TTOMOIILI0 COCTABICHHOTO YEK-JTUCTa
Y TIPEJII0KEHHOTO JIJIsl OIICHKH HEKOTOPBIM KCIIEPTaM.

Takue BepoSTHOCTH, KaK OTKa3bl Y3JIOB, arperaToB, OTACIbHBIX UX YacTeH,
B OOIIIEM BCE, UTO CBSI3aHO C TEXHUYESCKUMH MEPOTPHITHIMH, KaK MTPaBUIIO, MOKHO
OTIPEIECTUTh B COOTBETCTBHH CO CIPABOYHUKAMHU, HAYYHO-TEXHUUECKOHN JTHTEpaTy-
poii, 100 JAaHHBIMH, TPEIOCTABICHHBIMHU 3aBOJOM-M3TOTOBUTEIIEM WIIM TEXHUYE-
CKUMH OKCIIEPTaMU, MPOBOISIIMMU HWCHBITAHUS HAJCKHOCTH OO0O0pYyIOBaHUS
[11,12,13,14].

Takum 00pa3oM, KITHOYEBYIO POJib B 3(PGHEKTUBHOM pelIeHUHU npodiiem 6e3-
OIACHOCTH SIBJISIETCS MACHTU(UKALIMS U OLIEHKa pUCKoB. Ha cerogHsmHuil 1eHp B
MHPE OTCYTCTBYIOT THUITOBBIC MOJICITH OIICHKH PUCKOB MJIM TIOKA3aTeNId PUCKA, KaK-
JIBIA PUCK, COTJIACHO KOHIIEMIUHU, YHUKAJICH, CJIEIOBATEIbHO, YHUKAIBHBI K1 METO/IbI
€ro OIPEICIICHNS U OLICHKHU. B CyIEeCTBYIONUX MOJIENSIX PUCK OLIEHUBACTCS aHAJH-
THYECKH U YaCTO BBIPAKACTCS B @0CTPAKTHBIX TEPMHUHAX «UPE3BBIYAIHO BEICOKOTOY
WM «HE3HAYUTEIHHOTO PUCKA», HO 3TH YCIOBUS HE SIBIISIOTCS SCHBIMUA MHAUKATO-
pamu. CTerneHb pucka, KOTOpasi BRIPAYKAETCSl TAKKUM 00pa3oM, TPYIHO TPUMEHSTH B

NPOTHO3UPOBAHHUHU U BEJICHUH CTATUCTHUKH [4].

1.2.3. Buabl 1 kiaaccupukanus pUCKOB B 00J1acTH TexHOchepHOI

0e30macHoCTH

[TonsiTHE pUCKAa MOXKET OBITh MPUMEHEHO, KaK MPaBUJIO, K CTOXaCTUYECKUM
(BEpOATHOCTH PUCKA MPUCYTCTBYET MPH JIFOOOM CITydae W yBEITUIHBACTCS C POCTOM
YHCJIa CIy4aeB, HO TSHKECTh MOCIECTBUN HE 3aBUCUT OT KOJIMYECTBA CIIy4aeB) WIN
JETEPMUHUPOBAHHBIM (ITOCTOSTHHO HACTYIIAIOT B CIIydac peanu3alldyd ONpeaciICH-
HBIX COOBITUI WJIM MPEBHITIICHUH KaKOT0-1100 (hakTopa, BETUYHHA KOTOPOTO HaIIpsi-
MYIO BIHMSIET Ha TSHKECTh MOCACACTBHI) addexTam [6].

Puck MoxeT ObITh:
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1. co3HATENBRHEIM H HECOZHATENRHEIM,

1

ﬂDﬁpDBDHLI—IBTL-l II IPIHYIHTCIIEHBIM,
SHAYIITEIEHEIM 11 HE3HAYIITSIIEHEIM .

OIIpaBIaHHEIM H HEOIIPABIAHHEIM,

L

KOHTPOIMHPYEMBIM II GECKDHIPUJILI-IBILL

BoTt HekoTopbie BUABI pUCKa, XapaKTEepHbIE ISl 00BEKTa TEXHOC]EPHI:

NHauBuayallbHBIN PUCK — 0KUAAEMast YaCTOTA MOPAKEHUS OTAEIBHOTO Ye-
JOBEKa B pe3yJbTaTe BO3JCHCTBHUS HUCCIEAYEMBIX MOpPaXaoUMX (aKkTOpoB omac-
HOTO COOBITHSI.

KonekTuBHBIN PUCK — 0KUJAEMOE KOJIMYECTBO MOCTPAIABIINX B PE3YJib-
TaTe BO3MOXKHBIX aBapUH 32 ONPEAEIEHHBIN IEPUOJT BPEMEHMU.

AHTPOTIOTEHHBIM SIBJISIETCSI PUCK, MPECTABISIONIUNA cO00M coueTaHue Be-
POSITHOCTU M MOCIEACTBUN HACTYIUIEHUS HEOIAronpHUsITHOrO COOBITHSA, 00YCIIOB-
JIEHHOTO KU3HBIO U JACSATEIbHOCTHIO YEIIOBEKA.

DKOJIOTHYECKUI PUCK — BO3JAECHCTBYET HA OKPYKAIOLIYIO Cpeny, DKOCH-
CTEMBI U OpPraHU3Mbl Pa3HBIX YPOBHEH, MPUBOAUT K 3arpsi3HEHUIO OKPYXKaIOIIeH
Cpenbl, ee Jerpajanyu, UCYE3HOBEHUIO BUAOB U T.JI.

TexHu4yeckuil pucKk — BO3JCUCTBYET Ha 3/aHUs, COOPYXKEHUs, 000py10Ba-
HUE, 00BEKTHI HUH(PPACTPYKTYPHI, peaiu3yeTcs B BUJIEC MOBPEKICHUS, pa3pyIICHHUS.

[IpodeccrnonanbHbIN PUCK — BEPOSITHOCTh HAPYIIEHUS (TTOBPEXKICHHUS ) 3710~
POBBSI pAOOTHHKA C YYETOM TSDKECTH MOCIEACTBUI B PE3YJIbTATE HEOIArONMPUATHOTO
BIUSIHUS (PAKTOPOB MPOU3BOACTBEHHOM Cpe/Ibl U TPYIOBOTO Tpoliecca.

[ToTeHnuanbHbIN (TEPPUTOPUATIEHBIN ) PUCK — YaCTOTA peaTu3aliy opaxa-
I0IIMX (PAaKTOPOB B pacCMaTpUBAEMOUN TOYKE Ha IUIOIIAJKE OMAaCHOTO MPOU3BO/I-
CTBEHHOTO 00BEKTa M IpUjIeraromield Teppuropuu [15].

Cy1iecTByOIIME PUCKH MOXKHO KJacCU(PHUIIMPOBATh MO-pa3HOMY, BO MHO-
TOM ATO 3aBHUCHUT OT HEOOXOIUMOCTH ITOM KJIacCU(PUKAIIUU UITH KE OT Pe3yJTbTaTOB,
KOTOPBIE 9TH PUCKH MPUBHOCAT. Hrke mpencraBiieHa kiaaccu@uKaIus puckoB B 00-

[IIEM BHUJIE.
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Tabauya 1 — Knaccugpuxayus puckos

To HCTOUHHKY BOZHHK- Ipupoasse;
HOBEHHY: TexHOreHHEIE;
CoIHATBHEIE,
TomHTHIeCcKH:;
FEOHOMHIECKHS.
Io oOBeKTy BO3OEH- HHAHEHTy A T6HEI — BO3AEHCTEYET Ha 96/I0BEKA H €10 30POEEE,
CTEHA: TPHEOIHT K CHEKEHHIO PA00TOCTIOCOOHOCTH, 3300/I6BaHHIO, TPABME, JIe-

TAMBEHOMY HCXOIY.

CoUHATEHEH — BO3ASACTEYET Ha 00IIeCTEO, MPOARTASTCA B CHH-
JKEHHH NPOTOILEHTENEHOCTH JHHIHH, POCTA HACEMISHHA 33 HepToH O8IHO-
CTH, IPECTYIHOCTH.

TexuuaecEHA — BO3ISHCTEYET HA 303HHA, COOPYEEHHA, 000pyIo-
BaHHe, 00BEKTH HHDPACTPYETYPEL PeaTHIVETCA B BHAS MOBPEKICHHA, Pas-
PYIIEHHA.

‘JKONOTHYECKHH — B0o3deHcTEYeT Ha OKPYHIAACWMIVIO CPpeTy, IKoCcH-
CTEME H OPTAaHHME] PA3HEX YPOBHEH, IPHEOIHT K 3arPA3IHEHARD OKPYHA-

HOIWeH cpensl, e¢ JerpatallHi, HeUesHOBEHH) EHI0E H T.0.

Io ypoEHED BO3ORH- ITpeHeOpeHEMEL — YPOEEHE BO3JeHCTERA CYIMECTESHHD MaT,
CTEHA: IPHHEATHE Mep [0 KOHTPOID H CHIDKEHHI0 PHCKA He Tpedyercd (<10-6
l'roxm)
TIpuenmeMeIii (ZOIVCTHMELT) — YPOEEHE BOZAEHCTENE 000CHOEIH
HCXOIA B COMHATEHO-3K0HOMHTeCKRX coodpakerni (106 — 10+ 1'rom)
UpezMepHED (HEIPHEMTEMEIH ) — YDOBEHE BOZIEHCTERA IPEEEL-
IW3eT JOMyCTHMYE) BSIHIHHY, TPEOYETCA IPHHATHE Mep 110 CHIKEHHIO (&

10+ lirom).

Hcnonb3oBaHne prcka B KaUeCTBE €IMHOTO MHJIEKCa Bpeia IIPU OLICHKE JIeH-
CTBUSI PA3JIMYHBIX HEraTHUBHBIX ()aKTOPOB Ha YEJIOBEKA HAYMHAET B HACTOSIICE
BpeMsI PUMEHSTHCS 1711 000CHOBAHHOTO CPAaBHEHU S O€30MACHOCTH Pa3IMYHBIX OT-
pacieil PJKOHOMHUKH U THUIIOB pa0OT, apryMEHTAI[UU COIMAIBHBIX MPEUMYIIECTB U
JILTOT JIJIs1 ONIPEACIICHHON KaTerOpyu JIUII.

[IpuemiieMbIM YpOBHEM pUCKA CUMTAIOT, YPOBEHb KOTOPOTO, OMpPaBaaH 00-
HIECTBOM C COLIMAJIbHOW, SKOHOMHYECKOW M DKOJIOTMYECKOM ToYeKk 3peHus. [lpu
ATOM, 3a4acTyl0, pEKOMEHAYIOTCS MEPBHI M0 €r0 CHMXKEHHIO U KOHTPOJIO 32 HUM.
Heobxoaumocts HopMUpOBaHUS KOHIICHIIMN MPUEMIIEMOTO (JIOMyCTUMOT0) PHUCKa
00yCJIOBJI€HA HEBO3MOXHOCTBIO CO3/IaHUsI A0COJIFOTHO O€30MaCHOU eI TEIbHOCTH
WJTU TEXHOJIOTMYECKOT0 Mpolecca (KOHIEHIUS «HYJIEBOTO» PUCKA).

K coxanenuro, 5T0 JTUIIL MPUHIIUI, TEOPHs, HA MPAKTHUKE JOCTUYL TAKOTO
YpOBHSI HEBO3MOXKHO. JIj1s1 mpuOmKeHust K abCOMIOTHOMY 3HAYEHUIO, YaIlle BCEro

pPCalin3yrOT HECKOJIBKO BHUJOB ITIOJAXOJA0B K BBIAABJICHHUIO YPOBHA PUCKA: HH)KeHep-
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HBI (OCHOBBIBAETCS HA YMCIIOBBIX BBIYUCIICHUSIX, KOJTHMYECTBEHHOM aHAIN3€E, BKITIO-
YaeT B ceOsl BCEBO3MOXKHBIC PACUCTHI, TOCTPOCHUS JIOTHUECKUX cxeM), MoaenpHbIN
(3a4acTylo BKJIIOUAET MOCTPOCHUE PA3IMYHOTO poja Mojieniel Bo3ieicTBUs haKTo-
POB pUCKa Ha YEJOBEKAa WM PA3JIUYHBIC TPYIIIbI JIIOACH), DKCIEPTHBIA (MHEHUE
IPYNIIBI DKCIIEPTOB, OCHOBAHHOE HA UX ONBITE U 3HAHUAX — OCHOBHON MHCTPYMEHT
JUTS onpeiesieHust ypoBHs pucka) U Colrnonornueckuit (BCsiaeckue ornpochl Hacele-
HUs, Hanpumep, JleBazna).

[IpuMeHATb ATH METOJUKHU HEOOXOAUMO B KOMILJIEKCE, TTOCKOJILKY OHHU OT-
pakaroT pa3HbIC aCTIEKThI PUCKA, a I TIEPBBIX JIBYX METOJIUK HE BCETJa €CTh J0-
CTaTOYHBIC TaHHEIE.

1.3 Meponpusitusi, HamnpaBjJeHHble HAa  CHH)KEHHE  PHCKA
BO3HHUKHOBEHHS aBapuiiHBIX CUTYaIUI Ha npeInpusATHAX

HeTenepepadaTbiBaome 1 HepTeXUMUYECKOM OTPaACIH

OObekThl HEPTETIEPEepPaOOTKH U HE(PTEXUMHUU OTHOCSATCS K KATETOPUM Omac-
HBIX NPOU3BOACTBEHHBIX 00beKTOB (OIIO). ABapun Ha TakuX 0OBEKTaX MOTEHUHU-
aJIbHO CIIOCOOHBI HAHECTH HEMONPABUMBIH yIIepO HE TOJIbKO KOMIaHUM, HO U Mpe-
BpPaTUTh PETHOH B 30HY SKOHOMHUYECKOTO U 3Kojormyeckoro oeactsusi. CooTBeT-
CTBEHHO, JJI IPEIOTBPALLCHNS BO3MOKHOTO BOSHUKHOBEHHSI aBAPUIHON CUTYaLINH
IIPUMEHSETCS P MEPONIPUATHN U KOMIUIEKCOB, HAIIPABJICHHBIX HA PEILIEHUE BOIPO-

CcOB 0€301TacHOCTH.

1.3.1 CucreMbl NPOTHBOABAPUITHOM 321U THI

Benymiyto pons B obecrieuennu 6e30macHOCTH HedTenepepadaThIBAIOIMIUX
KOMILIEKCOB OTBOSIT CUCTeMaM MpoTuBoaBapuiiHoi 3amutsl (ITA3), naronmm Bo3-
MOHOCTb ITPOBOAUTH PETYISIPHBII MOHUTOPUHT HAOOJI€e 3HAUMMBIX U YSA3BUMBIX
30H 00BEKTA, a B CITy4ac BOSHUKHOBEHUS KPUTHYECKOW CUTYallMH — IPEINTPUHUMATH
HEO0OXOIMMBbIC EUCTBUS JIsl IPEAOTBPAIICHUS BO3MOXKHBIX MTOCJIEACTBU.

N3HavanbHO, 3TU CUCTEMBI BBHITIONHSIN (YHKIIMHA 3aIIUTHBIX OJIOKUPOBOK,
KOTOpBIE, MPU BBIXOJIE MapaMETPOB TEXHOJIOTUUYECKOrO MPOIECCA 38 KPUTUUECKUE

3HAa4YCHUA, 00ecIIeynBaJik €ro nepeBoa B CTaAAUIO «0e30IacHOTo IIPOTCKAHU . Kak
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paBuiIo, (GPYHKIIMOHAT CBOJWICS K OCTAHOBKE TEXHOJIOTHYECKOTO MPOoIecca.

HeoOxomumocts npumenenusi cucreM [IA3 ycranaBmuBaercs «OO0mmMu
npaBujIaMu  B3pPHIBOOE30MACHOCTH JJII  B3PBIBOMOKAPOOIACHBIX XUMUYECKHUX,
He(TeXuMUYECKNX U HedTenepepadaThIBAIOMINX TPOU3BOJICTBY, YTBEPIKICHHBIX
npuka3zoM Poctexnamazopa Ne96 or 11.03.2013 (m. 3.10, m. 3.12, n. 3.20, m. 6.3, 1.
6.2).

Kaxk mbI yxe BeisicHUIH, LIeTbto cucteM [TA3 siBnseTcs npeaynpexaeHue ca-
MO BO3MOHOCTH BO3HUKHOBEHHUSI aBAPUH IIPU HECAHKIIMOHUPOBAHHOM IIEPEXO/IE
paboyux MmapaMeTpoB TEXHOJOTHMYECKOro Mpolecca K KPUTHYECKUM MOKa3aTEeIsIM.
[ToTeHUMaIbHO, MPU BO3HUKHOBEHUH HEIITATHOW CUTyallUM, CUCTEMbI OO€CTICUH-
BAIOT 3aIUTY HE TOJILKO 00OPYOBAHUS U anmapaTtypbl OT BO3MOKHBIX TTOBPEXK/Ie-
HUM, HO ¥ pabounii IEPCOHA U, KOHEYHO, OKPYKAIOIIYIO CPEAY, a TAKXKE HE MT03BO-
JISIFOT CUTYAIlMU HEIITATHOU IIEPENTH HA YPOBEHb aBapUMHOM.

Ha ceronusmnuii 1eHb, yHKIIMOHAIBHBINA TOTEHIIMA STUX CUCTEM M3 dJIe-
MEHTApHOT0 aBAPUWHOTO OCTAHOBA PA3BUJICA B IIMPOYANIIMMI CIIEKTP BO3MOKHO-
CTEH, MPUMEHSAEMBIX B JIOOBIX 00JIACTSAX MPOMBIIIJICHHOCTH U WHKEHEPHOU TpaK-
TUKH.

@yYHKIUA COBPEMEHHBIX CUCTEM ITPOTUBOABAPUMHOM 3AIUTHI:

» ABTOMATHYECKOE M3MEPEHHE TEXHOJIOTHYECKUX MEPEMEHHBIX, HEOOXOIUMBIX
JU1s1 0€30MACHOTO YIPABJICHUS TEXHOJIOTHYECKUM MTPOLIECCOM;

= CBOoeBpeMeHHOE OOHApy)KEHHE MOTCHITHAIBHO OMACHBIX M3MEHCHHH TapaMeT-
POB COCTOSTHUS OOBEKTA U CUCTEMBI €r0 aBTOMaTH3AINH;

« ABTOMaTHueckas TMpeaaBapuiiHasi cUrHaiau3amus (CooOIIeHUsI AUCTIETYEpPY,
MECTHas ¥ MyJIbTOBAsi UHIUKAIIHS );

« ABTOMatuueckoe cpadbatbeiBanue cpeacts [1A3, npekpariaromux pa3BuTue He-
IITATHOM CUTyalluu (OCTaHOB HACOCOB, KOMIIPECCOPOB, KOHBEHEPOB, IIIHEKOB, OT-
KPBITHE/3aKPBITUE OTCEKATENEH, 3aIBFXKEK U JIp.);

= [Ipouenypsl KOHTPOIMPYEMOIO NOCIENOBATEIBHOTO OCTAHOBA MTPOLIECCOB, All-
napaTtypsl 1 000pyAOBaHUS, IJIsI KOTOPHIX €AMHOBPEMEHHBIN OCTAHOB BCEX CHUCTEM
MIPUBEIET K aBAPUH;
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= AJNITOPUTMBI ITyCKOBBIX M MPEAITYCKOBBIX ONEPALMi C MPOBEPKOU BBIIIOJHEHUS
HEOOXOUMBIX JIJIs CJIEYIOIIETO I1ara yCIOBHiA;

» JlucTaHuMoHHOE ynipaBieHue cpeactBamu I11A3 nUCTaHIMOHHO C MyJIbTA, €CIIN
3TO MPEAYCMOTPEHO TEXHOJIOTHYECKUM PETIAMEHTOM;

» Kontponb nelictBuil pabodero nepcoHana u OJOKUPOBKA 3aBEAOMO OIIHMOO0Y-
HBIX OMepalnid, CIOCOOHBIX MPUBECTU K aBApUHUHON cUTyaluuu («3amura oT ay-
paka»);

= PerynsipHas caMOAMarHOCTHKA CUCTEMBI;

» [IpoBepka BHEIIHUX 3JEKTPUUYECKUX LENEH U TEXHUYECKUX CPEJCTB, UCIOJIb-
3YEMBIX CUCTEMOW;

» [IpoBepka cpabarbiBanus cpencts IIA3 o curnanam u3 3JI€KTPOCXEM, OT BbI-
KJItoYaTese, oT pesie u Ap., UHGOpMUpPOBaHHE O cOOE B CIy4yae HEBO3MOKHOCTH
BBIIIOJIHEHHSI OTAAHHOW KOMAaHIbl;

» BBesnenue 1e010KMPOBOYHBIX KITFOUEH AJIs IyCKa Ipolecca (TEXHOJIOTHUeCKHUe
ne0I0Ku) M i OOCIy>KHMBaHUS (CEpBHUCHBIE J1€0JIOKH), aBTOMATU3WPOBAHHBIN
cOpoc kirouer (B3BeAeHHE OJOKMPOBOK) MO BBIXOJY IMpoliecca Ha HEOOXOAUMBI
pPEXUM pabOTHI WM 110 UHBIM 33JaHHBIM YCIOBHSIM;

» HenpepriBHBINM aBTOMaTHueCKHii yueT anroputMa coobituit (SOE), Bnusrommx
Ha o0ecrniedyeHne 0e30MaCHOCTH TEXHOJOTHYECKOTO Mpoliecca, BKIIoYas MOTEHLH-
aJIbHO ONACHbIE U3MEHEHHUSI CUUTHIBAEMBIX NEPEMEHHBIX, BBIXOJHBIE CUTHAJIBI CHU-
CTEMbI, KOMaH/Ibl padoyero nepcoHasia, U3MEHEHUS! COCTOSIHUS KIIF0Ye U AuarHo-
CTHYECKHE COOOIIEHNsT; 00eCIIeYEeHUE BHICOKOTO pa3pelleHus 0 TAMMUHTY C LIEJIbI0
OIpeENIeHNs MPUYMHBI BO3MOXKHOW HEIITATHOW CUTYyAallUU;

» ABTOMaTHYECKOE BKJIIOUEHHE PE3EPBHOT0 000pYA0BaHHUS B TEX CIIydasx, KOrjaa
OHH ONPEAENICHbl TEXHOJIOTMYECKUM PErJaMEeHTOM MPOU3BO/ICTBA;

» HempepbiBHOE cunThIBaHME aKTyajJbHOW HH(POpPMAIMK OT aBTOMAaTHYECKHX
CPEICTB ra30BOr0 aHaJU3a Ha 00BEKTE; BKIIOYCHHE BEHTHIALIMOHHBIX CUCTEM, BO-
JISTHBIX 3aBEC M UHBIX CPEJCTB MPEAOTBPALIECHUS PA3BUTHUSI aBapUH, €CIIM 3TO HE00-
XOJIUMO;

» 3anmTa OT HECAaHKIIMOHUPOBAHHOTO JAOCTYTIA;
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1.3.2 TIporHo3upoBaHue M aHAJM3 BO3MOKHBIX ClleHApHEeB BO3HMKHO-

BCHMHA M Pa3sBUTUSA aBapuu

Ncrounnkom (MecToMm) Bo3HMKHOBEHHS aBapuu Ha OIIO MOXeT CiyKUTh
J11000€ UCTI0b3yeMOE B TEXHOJIOTMUECKOM Ipoliecce 000pyI0BaHKEe C ONIAaCHBIM Be-
HIECTBOM.

ITon cueHapuem pa3BUTHS aBapUM MOHUMAETCS MOCJIENOBATENIBHOCTh OT-
JETBHBIX JIOTUYECKU CBSI3AHHBIX COOBITHH, 00YCIOBIICHHBIX KOHKPETHBIM WHUIIAN-
PYIOIIMM COOBITHEM, MPUBOASIIMM K KOHKPETHBIM OIMACHBIM MOCHeACTBUIM. JlJis
MOCTPOCHHUS TaKOU MOCIE0BATEIFHOCTH HEOOXOIUMO TTPOBECTH OMHUCAHUE CIIEAY-
IOLUX COOBITUH: (a3bl MHULMHUPOBAHUS aBapUH, HHUIIMUPYIOLIETO COOBITHS aBa-
pHH, aBApUIHHOTO MPOIecca U YPE3BBIYAMHON CUTYAIUH; TOTePh MpH aBapuu [16].

B nponecce 3kcrtyaTtaui TEXHOJIOTHYECKOTO0 000PYI0BAHUS HE MOXKET HE
MIPOUCXO/IUTh M3HOCA aKTUBHBIX 3JIeMEHTOB. Kak mpaBuiio, pecypc Takoro odopy-
JIOBaHUS TPU KOHCTPYUPOBAHUH 3aKJIAIBIBAETCS JOBOJIBHO BBICOKHIA, HO CO BpEMeE-
HEM BCE PaBHO MPOUCXOIUT MOSIBJICHUE YCTAIOCTHBIX Aedopmanuii. Tem Xyxe He-
CBOEBPEMEHHOE NPOBEJICHUE KAIIMTAJIBHOIO WM IUIAHOBO-TEKYLIErO0 PEMOHTA y3-
J0B U arperaroB. JIroOble pu3nyeckre n3MeHEeHUs] B 000PYJOBAaHUU MOTYT BBI3bI-
BaTh TAKHE COOBLITHS, KaK:

- OTKJIOHEHHE TEXHOJOTHUYECKUX NapaMeTPOB;

- HaKOIJIEHHUE OTKAa30B;

3adacTyio CroJ1a MOXKHO MPUCOBOKYITUTH OIMMOKHA 00CTY>KUBAIOIIETO TIEPCO-
Hajia pa3JIMYHOr0 poja BHEIIHUE BO3ACUCTBUS (OT OCOOEHHOCTEN KIMMATUYECKON
30HBI 10 HErAaTUBHOTO BMEUIATENbCTBA TPETHUX JIMII).

Haxkoruienue BpIenepeuncieHHbIX N3MEHEHU Ha3biBaeTcsa «Da3oii uHU-
uupoBanus aBapun» [17]. MHUIUUPYIOMIMM COOBITHEM BBICTYIIACT KOHKPETHBIN
WHITAJIEHT, CTIOCOOHBIN MTPUBECTH K aBApUMHON CUTYAIIHH.

B cBoro ouepenb, TepMHUH «ABapuiiHas CUTyallus» OMNpENesaeTcs, Kak He-
PETYCMOTPEHHOE TEXHOJOTUYECKUM PErIaMEHTOM HEKOHTPOJIMPYEMOE BOBJICUE-
HUE IPOAYKTOB IIPOU3BOJICTBA 00BEKTA (B TOM YHCIIE OTXOJI0B, TEXHOJIOTHYECKOTO

ChIpbS U MPOYMX BEIIECTB U COCIMHEHMI) U TEXHOJIOTMYECKOTO 000pYyI0BaHUS B
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MPOIIECC MHUITMUPOBAHMS TTOpAXKAIOMUX (aKTOPOB, CIMOCOOHBIX HAHECTH YIIEPO
JKA3HHU U 3J0POBBI0 COTPYAHUKOB, OKPYXKAIOLIEH Cpele, a TAKKE MPOU3BOJACTBEH-
HbIM 00BbekTaM [17].

Kaxnas aBapuitHasg cuTyalusi MOXKET UMETh HECKOJIBKO CTaJuN Pa3BUTHS,
IIPU COYETAHUU OMPEICICHHBIX YCIOBUNM MOXET ObITh MPUOCTAHOBJICHA, IEPEUTH B
CJIEIYIOUTYIO CTaJMIO Pa3BUTUS WM Ha 00JIee BHICOKUI YPOBEHb.

Kaxnas aBapus, Takke, MOKET UMETh HECKOJIBKO CTaJAUN PA3BUTHUS U IIPU
OTIPEJICIICHHBIX YCIOBUIX MOKET ObITh MPUOCTAHOBJICHA WM TIEPEHTH Ha O0Jiee Bbl-
COKHU YPOBEHD.

JIns kAo ctaauy pa3BUTHS YCTAaHABJIMBACTCA COOTBETCTBYIOIIUMUA YpO-
BEHb («A», «by», «B»).

e Ha ypoBHe «A» aBapus XapakTepu3yeTcs €€ pa3BUTHEM B MpeAeaax OJHOIO
OMacCHOTO MPOU3BOJICTBEHHOT'O 00BEKTA UIIU €70 COCTAaBIISIONICH.

e Ha ypoBHe «b» aBapusi xapakrepusyercs €€ BbIXOJ0M 3a IPEIEIIbl OIMIACHOTO
MIPOU3BOJICTBEHHOTO 00BEKTa WIJIM €r0 COCTABJISIFOIIEM U Pa3BUTHEM €€ B Mpejenax
TPaHUL] TPEATPUATHSL.

e Ha ypoBHe «B» aBapus xapakTepu3yercst pa3BUTHEM U BBIXOAOM €€ Iopaa-
I0IUX (aKTOPOB 3a MPEAeIbl TPaHuI] NpeAnpusITHs. ABapun ypoBHs «B» He pac-
CMATPUBAIOTCS B IUIAHAX MEPONPUATHN MO JUKBUAAUMU W JIOKAJIU3ALWUKU aBApUN
MIPEINIPUSITHUA.

XapakTep BO3HUKAIOIIUX HA OOBEKTE aBapuil C TOUKH 3PEHUSI BOBMOKHOCTH
WX Pa3BUTHSA, CBA3aH C BEIOPOCAMH M3 TEXHOJIOTMYECKOr0 000PY10BaHUs OMACHBIX
BEII[ECTB, B KOHYEHOM CUETE OTpeesieTcss uX (PU3NIECKUMU CBOMCTBAMU U KOJIU-
YECTBAMM.

C nenbio aHanM3a pa3IMdHbIX CIIEHAPUEB, OTPAKAIOIIMX KaK HauboJiee Be-
pOSsITHBIE, TaK M HAaMOOJIee OMacHbIe COOBITHS Ha JIEKJIIApUPYEMOM 00BEKTE, PACCMOT-
PEHBI MOCJIEACTBHS aBapui Kak C YaCTUYHOW, TaK U C MOJHOM pa3repMeTu3alueit
o0opyaoBaHUSI.

B cootBerctBuu ¢ npunsaToit MUC PO konnenueit 0e30macHOCTH Hacese-

HHUA W IIPOHU3BOACTBCHHOI'O IICPCOHAJIA MAKCHUMAJIbHAA THIIOTCTHUYCCKAA aBapusid
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(MT"A) conpoBoxnaercs [18]:

- TIOJIHBIM aBapUITHBIM PAaCKpBITHEM Hanbolsiee KPYIHOTO 000PYAOBaHHS TEXHOJIO-
IMYECKOM YCTaHOBKH;

- pa3IUTUEM Ha MOJICTUIIAIOIIYIO TOBEPXHOCTh MM BHIOPOCOM B aTMOc(hepy BCEro
COJIEP>KMMOT0 pa3pyIlIeHHOTO 000pyA0BaHMUS.

Ha cocraBnstoninx o0beKTa BO3MOKHBI TUIIOBBIE CLIEHAPUHU Pa3BUTHUS aBa-
PHIiA IS CIIeYIOIINX TPYII 060pyI0BaHus: EMKkocTHOE 060pynoBaHue (B T.4. CMe-
CUTENH, PUIBTPBI, OTCTOMHUKH U T.1.), CenapaTtopbl, KoJOHHBI (B T.4. peakTOpPhI),
[Teun, TermooOMeHHOE 00OpyIOBaHHE (XOJMOMWIBHHUKH, MOJOTpEBATENN, pUOOIi-
nepsl u T.1.), Hacocsl, [Togzemubie émkoctu, KoMipeccopsl.

Hcxoas u3 3TuxX NpeArnochUIoK U, IPUHUMas BO BHUMaHHUE Pe3yJIbTaThl aHa-
au3a, a Takke PykoBoncTBo mo 6e3omacHocTH « MeTou4ecKiue OCHOBBI TI0 MPOBe-
JICHUIO aHaJIM3a ONaCHOCTEH M OLIEHKH PUCKA aBapHil Ha ONAaCHBIX MPOU3BOICTBEH-
HBIX 00BEKTax», YTBepKIAeHHOE npuka3zom Poctexnanzopa ot 11.04.2016 No 144,
IIPUBEIEM HECKOJIBKO MPUMEPOB BO3MOXKHBIX CIICHAPUEB Pa3BUTHUS aBapUH Ha pac-
CMaTpUBAEMOM OOBEKTE!

e [losHas (WacTUyHAas) pa3repMeTu3anus EMKOCTHU ¢ roprounm razom (JIBXK) —
BbIOpOC roproyero rasa (JIBXK) 6e3 MrHoBEeHHOTO BOCIIJIaMEHEHUsI — 00pa3oBaHUE
ob6maka I'BC (TBC) B3pbpIBOONAacHON KOHIIEHTpAIlMW + WUCTOYHHK 3a)KUTaHUS —
B3phIB 00aaka 'BC (TBC) — Gapuueckoe (TepMUUuecKoe) MopaxeHue Jrieu, 000-
PYZIOBaHUs, 31aHUN U COOPYKEHUM;

o [losnHas (WacTuyHas) parepMmeTu3anus EMKOCTH ¢ Toprounm razom (JIBXK) —
BbIOpOC roproyero rasa (JIBXK) 6e3 MrHoBEeHHOTO BOCIIJIaMEHEHUsI — 00pa3oBaHUE
obnaka ['BC (TBC) B3pbIBOONACHON KOHLEHTPALMU —> HKOJIOTHYECKOE 3arpsi3He-
HUE;

e [losnHas (YacTuyHas) pazrepMeTH3anus EMKOCTHU ¢ Toptounm razom (JIBXK) —
BbIOpOC roproyero rasa (JIBXK) 6e3 MrHOBEeHHOTO BOCIIJIaMEHEHUsI — 00pa3oBaHuE
ob6maka I'BC (TBC) B3pbeIBOONAacHONW KOHIICHTpAIMA + HUCTOYHHK 3aKUTaHUS —
B3phIB o0aka ' BC (TBC) — Gapuueckoe (TepMUUECKOE) MOpaXKEeHUe JtoIeH, 000-

PYAOBaHMS, 3IAHUN U COOPYKEHUM;
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e B3psiB BHYTpU EMKOCTH ¢ Toprounm razom (JIBXK) — oOpazoBanue «oraeH-
HOT'O apa» — 0apuyecKoe U TEPMHUUYECKOE MOPAKEHHUE JIOAEH, TOBPEKIECHUE CO-
CeIHEr0 000pyAOBaHMUS;

U Tak panee, noka He Oy1yT mpopaboTaHbl U OMKMCAHBI BCE BO3MOKHBIE CIIe-
HapUU pa3BUTHUS aBapUITHBIX CUTYalM KacaTeJIbHO KaXXJ0ro BUJa 000pYyI0BaHUs
Ha MMPOMU3BOJICTBE, HECYILIETO MOTEHIUAIBHYIO OIMMACHOCTb.

KaxxioMmy oTeIbHOMY CLIEHApUIO TPUCBAUBAETCS YHUKAIBHBIN KO, KOTO-
phIit hopMupyeTcst U3 HoMmepa O10ka, 0003HaueHus1 o0opynoBanus (Hanpumep, E —
€MKOCTHOE 000pyI0BaHKE), 0003HaUCHHsI OlTacHOTO BellecTBa (Hanpumep, [T — ro-
proune rasbl), Xapakrepa pasrepmerusanuu ooopynoBanus (I1 — monnas, U — ya-
CTUYHAs1), 0003HAYCHHS CTaJAuu pa3BuTus aBapuu (Hampumep, [1I1 — nmoxkap mpo-
nuBa). [Ipumep kona aBapuu BeIrasauT Tak: «C — K — JIBXK — Y — [1». Bce Bo3aMoxk-
HbI€ KOJIa TPYNIHPYIOTCA U XPAHATCSA B OTAENI€ MPOMBIILIEHHON 0€30MacHOCTU U
Osoka mpousBojcTBa [17].

Macca onacHOro BELIECTBA, YYaCTBYIOIIETO B aBAPUHU, CKIIAJIBIBAETCS W3
MacChl OMTAaCHOTO BEIIECTBA, HAXOIAIIETOCS B aBapUHHOM 00OPYIOBAHUM U MacChl
OIaCHOTO BEIIECTBA, NOCTYMNAIOIIEH OT CMEKHOTO 00OpYyI0BaHUS 3a BpeMs mepe-
KPBITHS MMOTOKA.

[TocTyniieHre omacHOro BELIECTBA OT CMEXHOI0 00OPYIOBaHUS MPHUHSTO,
KaK MaKCHUMaJbHBIN MOTOK B T€YEHHWE BPEMEHHU, HEOOXOAUMOTO JJIsl OTKIIOUCHUS
CMEXHOT0 00OpYyAOBaHUS: MPU HATUYUHU aBTOMATHYECKOW OTCEYHOW apMaTypbl —
BpeMeHu cpabatbiBanus [1A3, mpu OTKIIOYEHUH PYUYHOU 3allOpHON apMaTyphl Ha
rpanutie 6;oka — 300 ¢ (5 muH.).

JIyist KaxI0M yCTAaHOBKM aHAJOTUYHBIM 00pa30M COCTaBIIs€TCA TaOnuIla, B
KOTOPOM PacCUUTHIBAECTCS M YUUTHIBAETCS KOJIMYECTBO ONACHOTO BEIIECTBA, y4acCT-
BYIOILETO B aBapuu U CO3AaHUM MOpakaroiux Gaktopos. [anee mpoucxoaur pac-
YEeT BEPOSTHBIX 30H JICUCTBUSI KOHKPETHBIX MOPAKAIOMNX (DAKTOPOB 71T KOHKPET-
HOTO clieHapus aBapuu. J[aHHbIe 3aHOCSTCS B TAOJIUILY M XPAHSTCS B POEKTHOM J10-

KyMEHTaIlUU MTPOU3BOCTBA U OT/ea MPOMOE30TaCHOCTH.
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1.3.3 Onenka pucka BO3HUKHOBEHHS aBapPUil HA TEXHOJOTHYEeCKUX

0JI0KAX

J1ist BHIOpaHHBIX OIMACHBIX COOBITUM MPOBOJAUTCS KAYECTBEHHAsI U KOJIMYe-
CTBEHHasI OI[EHKa BO3MOKHBIX MOCIEACTBUA.

PaccmatpuBaroTcs cienyromnme aBapuu:
- B3pBIBBI [TAPOTA30BbIX 00IAKOB HA OTKPHITOM MPOCTPAHCTBE;
- B3PBIB APOBO3IYLIHBIX CMECEH B MOMEIICHUY;
- (pakenbHOE TOPEHUE CTPYH;
- TOPEHHE Mapora3oBoro 00jiaka B BUJIE «OTHEHHOTO I11apay;
-TI0Kapbl MPOJIUBOB;
- 00pazoBaHue U pacIpOCTPaHEHUE B3PhIBOOMACHBIX 00JAKOB.

Oyenka Konuuecmea 8bl0poco8 ONACHbIX BeUiecma

Macca BbIOpOCOB onpeesieTcs U3 CASAYIOUMX MPEINOChIIOK:
a) B BBIOpOCE y4acTBYET BCE COJEPKUMOE pa3pylIiaeMoro ammapara (ydactka Tpy-
00MpOBOJIa) C YUETOM CBOMCTB BHIOpPAChIBAEMOI0 BEIIECTBA U pa3pyIIaeMoro o0o-
pYyJlOBaHUS;
0) IPOUCXOIUT OJHOBPEMEHHO BBIOPOC BELIECTB MO NPSIMOMY M 00paTHOMY MOTO-
KaM K MECTY pa3pyLIEHHUs U3 CMEKHOro 000py/1I0BaHUS B TEUCHHE BPEMEHHU, HEOO-
XOJUMOTO JUIsl IEPEKPHITUS MOTOKOB. [IpoomkuTeNnbHOCTD BEIOpOCA U3 TPYOOIIpO-
BOJIOB ONPEICIISETCS] BpEMEHEM MIEPEKPBITHS 3al0pHOM apmatypsl [19].

[Ipu onpeneneHnd MHTEHCUBHOCTU MOCTYIUICHUS! TEXHOJOTUYECKUX Cpell
10 MPSAMOMY M 0OpaTHOMY MOTOKaM K YUWTHIBAeTCs ammapaTypHoe odopmiieHue
mpolecca — HajJuure U THI PEeTyIUPYIONIEH U 3allOpPHOIM apMaTyphl Ha JIMHUAX TI0
MPSMOMY MOTOKY M HAJIMYUE OOpaTHBIX (CKOPOCTHBIX) KJIAllaHOB Ha JIMHUSX 10 00-
paTHOMY TTOTOKY. [Tprt HEOOXOAMMOCTH MPOBOSATCS pacueThl MHTCHCUBHOCTH UCTE-
YEHHs] TEXHOJIOTMYECKUX CPEJl C UCIIOJIb30BAHUEM MHXKEHEPHBIX METOAOB pacyera,
U3JI0KEHHBIX B TeXHHUYECKoM juteparype [20, 21, 22].

Kak npaBumo, 11 O1ieHKH XapakTepa BO3MOKHBIX MOCIEACTBHIA OMpeesi-

€TCsl Macca BRIOpOca OTAENBHO 1o mapora3oBoii ¢gaze (I11'D) u oTnensHo 1o KUAKOM

45

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

daze (OK®). OnHOBpEeMEHHO Ui pacCMaTPUBAEMbIX aBapUUHBIX CUTYallHi OLIEHHU-
BaeTCs JUIMTEIBHOCTh BbIOpOca oTaenbHO 1o [1I'® u XK.

OCHOBHYIO pOJIb B CO3JaHUU HOpa)Xarollero (hakTopa UrpaeT Nnpupoaa ak-
TUBHOI'O BEIIECTBA. B CBSA3M C 3TUM OLIEHKA MAacChl 3THX BEIIECTB MPOU3BOJUTCS
Pa3IMYHBIMH CTIOCOOAMU.

B obmem ciydae, s o00pynoBaHUs, COAEPKAILETO NEPETPETHIE, BbIIIE
TEeMITepaTyphl KUIICHHS, OTIACHBIC BEIIECTBA, KOJIMUECTBO Mmapora3oBoi ¢a3zsl (I11'D)
B BbIOpOCce IMpUHUMAETCsl paBHBIM cyMMe Macchl [1I'®, BeiOpomieHHOM u3 000pyao-
BaHus1, Macchl [1I'®, ncnapusiieiics U3 mpoyrBa B TeueHue He 6oinee 5 munyT. [Ipu
9TOM YYHUTBIBACTCS XapaKTep MpoJivBa (CBOOOIHBIN Hiu orpaHnndeHHbIN) [20].

MHTEHCHBHOCTh MCIIAPEHHUS NApoB ( (KI/CeK) onpenensercs mno Gopmylie:
q:fﬂﬁnﬁ,ﬁs ’ (1)

rae 7 — K03 UIIMEHT, COOTBETCTBYIONINI CKOPOCTH BO3Ayxa 1 M/C U pacueTHOU
TEeMIIepaType;
M — MOJIEKYJIIpHAs Macca UCIapSIIOIIErocs BEIECTBA, KI/MOJb;
P1 — 1aBieHue HACBIILIEHHBIX MTAPOB BELIECTBA IPU KOMHATHOU TeMriepatype, Kna;
S — nomags IpoIUBa, M2,

Crout yuecTsb, 4TO B 00pa30BaHUH BO3MOKHOM B3phIBOOIIACHOM 30HE y4acT-
ByeT cymma macc [1I'®D, BeicBOOOAMBILIEHCS 13 000PYIOBAHUS U UCTIAPUBIIEHCS U3
IIPOJIMBA B TEYEHHE ONPEIEIEHHOT0 BpeMeHH. Kak npaBuiio, NpUHUMAETCSI pAaBHBIM
5 MUHyTaMm.

Ho, cunraercs, 4To BO B3pbIBE B OTKPBHITOM IIPOCTPAHCTBE y4aCTBYET JIMILb
10% macchl BelecTB, yu4acTBYHOIIUX B 00pa3zoBannu BB3. B momemniennn xxe — Bes
Macca BBIJICTMBLINXCS MApPOB CTEXHMOMETPUYECKON KOHLIEHTpAalMu B CBOOOJHOM
o0beme. A ISl moXkapa MpoJIrBa — BCSI Macca BICBOOOAMBIIETOCS B3PBIBOIIOKAPO-
omnacHoro Bemectra [20].

B3puisbl eazoevix u napo2azoswix 0061aK06 8 OMKPLIMOM NPOCMPAHCMEE

Bce 3Hauenus1, ucnosab3yemble )i ONPEeesICHUs TapaMeTpoB OapruiecKoro

BO3JICUCTBUS, OEpyTCS U3 DKCIICPUMEHTAIBHBIX Pe3ysibTaToB [23].
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_|_
2 3
R R R (2)
rae AP — u36pITouHOE JaBiieHne BO (ppoHTE yaapHOii BoaHI, KIa;

R — 06e3pa3MepHOe pacCcTOsSIHUE OT AMUIEHTPA B3pbIBA /10 3aJaHHOM TOYKH, OIpee-
asieMoe 1o Gopmyiie:
R L
S
G, 3)

raer — pacCCTOAHNC OT SITMICHTPA B3PbIBA 10 BaHaHHOﬁ TOYKH, M,
Cm— TPOTHIIOBBIN 3KBUBAJICHT, KT, ONIPEAESEMBIN 110 (GopMyJIe:
Co=m =+
Qm, 4)

rae M — macca BEIIECTBA, y4aCTBYIOIasi BO B3PBIBE, KT,
Qi1 4 m— yAeJbHas TCILUIOTA CrOPAHUS I'OPIOYETrO0 KOMIIOHCHTA HapOFa3OBOﬁ CpCabl
Y yJIeNIbHAs SHEPTHs B3pbIBa TPOTHIA, KJXK/KT.

I[aﬂee HCIIOCPCACTBCHHO CTCIICHDL ITOPAKCHUA OIIPCACIIACTCA I10 3HAUYCHHUTIO

naBjeHus Ha (JPOHTE yAAPHOM BOJIHBI.

[TpenenbHbie TapamMeTpsl ipeacTaBiacHbl B Tabmuie 2 [24].

Tabnuya 2 — Iopasicenue nodeil yOapHoU 80IHOU

3HaYeHNe N30LITOYHOI0 JABJICHUS
Ha (ppoHTE yI1apHOI BOJIHBbI

Crenenn TPaBMHUPOBAHUSA

CurnbHBIE TPAaBMBI C YaCTBIM CMEPTEIBHBIM HCXOIOM >100

CunbHas KOHTY3H BCECIr'o OpraHrui3Ma, NOBPEKICHUC BHYT-

PEHHHX OPTaHOB M MO3Ta, TSHKEIbIE TIePeIoMbl KOHEYHO- 100-60
CTel C BO3MOYKHBIM CMEPTEIBLHBIM HCXO/I0M
CepbesHble KOHTY3HH, TOBPEXK/ICHUE OPraHoB CIIyXa, 60-40

yIuObl ¥ BBIBUXH KOHEYHOCTEH
Jlerkas o01ast KOHTY3Hs OpraHU3Ma, BpeMEHHOE IOBpe-
KJICHHE CITyXa, YIIMOBI U BBIBUXU KOHEYHOCTEH

40-20

Kaxxapiif 00bEKT 3alIUThI T0JDKEH UMETh YCTOMUMBOCTh K Pa3iIMYHON HH-
TEHCHBHOCTH Oapu4yeCcKOMY BO3JCHCTBHIO yaapHbIX BOJH [25]. Beibopka Bo3meii-

CTBUS 10 XapaKTepy pa3pylICHHs U THIA 3AaHus TpecTaBieHa B Tabmuie 3.
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Tabruya 3 — Cmenenv paspyuienus 31eMenmos 00beKma npu paziuyHulx U30blmouHbIX
oaenenusx (xlla) 6 yoaphoti eonne

Paspymenns
DJleMeHTHI 00beKTa
caaboe | cpenHee \ CHJIBHOE \ NoJHOE
Ipoussodcmeentvle, AOMUHUCHPAMUEHBLE 30AHUA U COOPYHCEHUA
37 13 COOpHOrO 10-20 20-30 - 30-60
sxenesobeToHa
Kupnuransie deckapkacHble
NIPOH3BOACTBEHHO-
BCIIOMOTATC/IBHEIC 30aHHA © 10-20 20-35 35-45 45-60
TIEPEKPBITHEM H3
JKeIe300ETOHHBIX COOPHBIX
KOHCTPYKIHH
CiIazeRie KIpMTTHEe 10-20 20-30 30-40 40-50
TMOMEIICHHA
A TMHHHCTpaTHBHBIE
MHOTO3TAkHBIE 37aHHA C 20-30 30-40 40-50 50-60
METALTHIECKHM HITH
JKeTe300eTOHHEIM KapKacoM
Kupnumsie MamosTaxkHsle 8-15 15-20 15.35 35.45
spanua (1-2 staxa)
OcTekneHHAE 00RIYHOE 0.5-1 1-1.5 1.5-3
Hexomopule sudvt 0bopydosanus
Ompthme pacHpeAcIHTEIbHEIC 15-25 15.35 )
ycTpoHcTBa
KonTponsHO-H3MepHTEIbHAR 5.10 10-20 20-30
anmaparypa
KomuyHaTeHOo-3HEPLEMUYECKUE COOPVHCERUA U CEMU
T'asroabaeps! H HA3EMHEIE 15-20 20-30 30-40 40
pesepeyapet o TCM
HaseMHBIE MeTATHIECKHE 30-40 40-70 70-90 90
pe3epBYapH H eMKOCTH
TpanrcdopMaTOPHEIE IOACTAHIHE 3040 40-60 60-70 70-80
3aKPBITOrO THIA
TpybonpoBoas!l Ha 3cTaKagax 20-30 30-40 40-50
Cpedcmea mpadcnopimed
JlerkoBEIE ABTOMOOHITH 10-20 20-30 30-50 50
ABToOYCH H CHOENTEXHHKA 15-20 20-45 45-55 60-80
TloaemaHOMH %/ COCTaB 30-40 40-80 80-100 100-200

B3pwie napozeazoeuvix cmeceti ¢ 6030yxom 6Hympu nomeujeHus

OrneHka nmapamMeTpoB YJapHBIX BOJH ra30BbIX 00JIaKOB MPU AETOHAIIUU B TTO-
MEILEHHX TAKKE MTPOBOJAUTCS HA OCHOBE SKCIIEPUMEHTAJIbHBIX 3HAUCHUH.

[Tpu 3TOM IpUHUMAETCS, YTO BO B3PHIBE YYAaCTBYET Macca OMACHOTO Bellle-
CTBa M Ha yCJIOBUSIX:

m=m, apu M, < M, ¢y

Mm=M,c, TOpAM,=M,p, TAE
M, — coziep>kaHue MapoB MPOAYKTa B CBOOOJHOM 00beMe momelieHus (B 000opy10-
BaHUN);
M, cn — CTEXUOMETPUIECKOE COJIEpKaHKUE TTapoB B CBOOOIHON 00BbEeMe TTOMEIIESHUS
(B 000OpynOBaHUM).
[IpenenbHpie TapamMeTpbl OAPUUECKOTO BO3ACHCTBUS, a TAKKE YCTOMUHUBO-
CTH Pa3JIMYHOTO PoJia 00BEKTOB OepyTcs Takxke u3 [24].
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Lloorcap nponuea

OcHoBHas 3ajja4a B OLIEHKE HHTEHCUBHOCTH TEIUIOBOI'O U3TyYEHUS 3aKIIIO-
YaeTcs B ONPECICHUH HEOOXOJUMBIX TaPaMETPOB, TAKUX KaK:

- [IpenenbHO JOMYyCTUMbIE UHTEHCUBHOCTH;

- OO011ee BpeMsi BOZMOKHOTO MPOIECca TOPEHHUS;

- BricoTa muiamenu noxkapa nposausa.

Bce HeoOxomuMbIe TapaMeTphl MOKHO HAWTH B [26] U qpyTUX HCTOYHHKAX.

T'openue obnaxa napozazo8030yuiHotl cmecu

[IpuHSTO cuMTaTh, YTO OCHOBHYIO MAacCy «OTHEHHOTO IlIapa» COCTaBISET
Macca BbIOpackIiBaeMoil U3 000pyI0BaHMS Tapora3oBoi (hpakuuu BemecTsa. Takxe
Cl0JIa MPUOABIISETCS TOMOJHUTEIBLHO Macca MPOJIYKTOB 00pa30BaHus BCKUIICBIIICH
XKUAKON (paklMy, y4aCTBYIOLIEH B MPOILIECCE.

Kak mpaBuio, HeT HeloCTaTKa B METOJMKAaX ONPEIECICHUS OLIEHKU UHTEH-
CUBHOCTH TEIUIOBOrO M3iy4yeHus. Hampumep, BpeMs CylIeCTBOBAHUSI «OTHEHHOTO
mapa, MpeJeabHO T0MYyCTUMBIE 103bl, XapaAKTEPUCTHUKN MATEPUAJIOB, CIOCOOHBIX K
BO3TOPAHUIO B PE3yJIbTaTe TEPMUYCCKOTO BO3ICHCTBHS MOKHO HaiTH B [25].

Dopmuposatue 803MOHCHBIX 83PbIBOONACHBIX 30H (BB3)

[IpuHSATO CYUTATh, YTO BO BpEMS BO3SHUKHOBEHHUS U PAa3BUTUS aBAPUU B TIPO-
CTpaHCTBE 00pa3yeTcsl HeKasi 30Ha, I7e KOHIIEHTPAIIUs TOPIOYUX BEIIECTB U UX CO-
eauHeHuid Haxoautcs B obsactu mexay HITKP u BKIIP. Takast 30Ha Ha3bIBaeTCs
BO3MOYKHOW B3PBIBOOIIACHOM 30HOM.

Tunsl BB3 npeacraBiieHsl Ha pucyHke 3.

49

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

Tuner BB3
CTalHoHAPHEIE HecranuonapHsie KoMOHHHpPOBAHHEIE
- IIMe10T IpaKTHYECKI HOCTOSHHEIE - OGpa3syoTCs I MTHOBEHHOM - O6pasyloTcs KoMOHHAITHedT
pasMepsl, 00pasyIoIIHecs IpH «3alI0BOM» BEIOpOCe Napora3oBoil TIEPBEIX JIBYX THIIOB
JUIHTENBHOM HCIAPEHIH FOPIOYHX a3B1 H3 0BOPYIOBAHIIS 1T
BEIeCTB U3 IPOIIHBOB IIH P XapaKTepH3YIONIEcs peiiom
JUIMTENBHOM HCTEUEHHI IAPOB HITH B3PHIBOOTIACHBIX 0GIAKOB

Ta30B C HOCTOAHHOMH CKOPOCTBIO

PucyHOK 3 — Tunvl 803MOXMCHBIX 63PblBOONACHBIX 30H

CyTp peanu3aluy OMacHbIX COOBITUM, CBSI3aHHBIX C UCTEYEHUEM TOPIOYETO
ra3a/>KujIKOCTH, 3aBUCUT OT KOHKPETHOTO BPEMEHH TMOSBJICHUS UCTOYHHKA 3a5KUTa-
HUS B LIETIOYKE clieHapus. Hampumep, eciu MCTOYHUK 3a)KUTaHUS TOSIBIISETCS Ha
panHei craguu dopmupoBanus odnaka ['BC, nmociaeacTBust MOryT OBbITh pa3iny-
HBIMH: OT (haKeJIHbHOTO TOPEHUS IO OTHEHHOTO 11apa, JIM00 JETOHAIIMOHHOE Cropa-
HUe ui xjonok. Ho yxe Ha mo3qHux 3Tamnax, Kak MpaBHIIo, YK€ Ha MPaKTHYECKU
ycTosiBIIeecs: 001ako Bo3AecTByeT atMocdepa u e€ KoneOaHusi, TEM caMbIM pa3-
MbIBas ero. 3adactyio Takue BB3 He oTiiMuaroTcsi BO3MOKHOCTBIO (POPMUPOBAHUS
CWJIbHBIX YJIAPHBIX BOJIH, & TOPaYKEHUE JIOAEH BO3MOKHO JIUIIb B CAMOU 30HE.

Tem He MeHee, HeNb3sl 3a0bIBaTh O BO3MOKHOCTH IEITHOM peakiuu u d¢-
dekra «loMUHO».

Xapaxkrepuctuku BB3 onpeensitorcest pacdeTHBIMH CITIOCO0OaMU 110 MOJIEIISIM
paccesHusl HeWTpaabHOTo ra3a (0e3 yueTa CHIIbI TSHKECTH ), OITMCaHHBIM B [27].

HemHoro mnave neno oOCTOUT ¢ MNPOAOJKUTENbHBIM MPOJIUBOM. 34ECh B
dbopmupoBannn MaciTaGos BB3 Gombliyio posb HIpaeT HEe CTOIBKO caMa Macca
BbIAenuBIIElcs B aTMochepy I'BC, ckobko MpoI0KUTETRHOCT 3TOTO BBIOpOCa 1
€ro MHTEHCUBHOCTh. HeoOxoammo 100aBUTh, YTO B pacyeT MPUHUMAETCS JIHIIb
Macca obraka, rie konnentpaius ['BC npeBblaeT HIDKHAN KOHIIEHTPAITMOHHBIX
MIpEeNeN pacpoCTpaHEeHU IIaMeHu. B

Onpeoenenue 8eposmHOCMU 603HUKHOBEHUS U PA3BUMUSL A8APUU
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B nannoi1 paboTe BEpOosSTHOCTD peanu3aiiy UCCIEAYEeMOro HEraTUBHOTO CO-
ObITHS (aBapHITHON pasrepMeTHU3ali YCTaHOBKU) OyIeT ompeneseHa ¢ MOMOIIBIO
rpaduyeckoro Meroma «FTA» [10]. «/lepeBo OTKa30B» - 3TO MPEXkIe BCErO CH-
CTeMa, OCHOBaHHas Ha TrpadUyYecKOM aHaJIM3€ NMPUYUHHO-CICICTBEHHBIX CBs3ei
MEXIy ONpeeieMbIM U HHUIIUUPYIOIIUMU COOBITHSIMU, U COSTUHEHHBIMU MEXKITY
co00¥1 oINpeIeICeHHBIMUA CMBICIIOBBIMU JIOTUKO-TparUueCKUMHU 3HaKaMHU.

Pacuet BeposTHOCTH ONpEEIsIeMOro COOBITHS MPOUCXOAMT IO MpaBUIIaM
pacyeTa BEpOsITHOCTEH, MOATAITHO MTPOXO/Is TI0 BETBSIM «JIEPEBA» UEpE3 BCE COOBITUS
OT UHUIIUUPYIOMINX K OCHOBHOMY.

COOTBETCTBEHHO, OCHOBHOM 3aJa4€il B ONPEAECICHUN BEPOSITHOCTH TJIAB-
HOT'O COOBITHS SIBJISIETCS HAX0XK/ICHUE 3HAYEHUS BEPOSITHOCTEN MCXOAHBIX COOBITHH.
OpHa 13 BO3MOMKHOCTEH OINpEAENICHHUs] BEPOSTHOCTEN MHULIMUPYIOIIUX COOBITUH,
CBSI3aHHBIX C OPTaHU3ALUOHHBIMU MEPOTIPUATUAMH U «UEJIOBEUECKUM (PaKTOPOM,
- METO/]I SKCIIEPTHBIX OLIEHOK, PEAIN3YEMBIN C IIOMOILBIO COCTABICHHOTO YEK-JINCTA
Y TIPEJVI0KEHHOTO JIJISl OLIEHKH HEKOTOPBIM KCIIEPTaM.

Taxue BepoSITHOCTH, KaK OTKa3bl y3JI0B, arperaToB, OTAEJIbHBIX UX YacTeH,
B OOIIIEM BCE, UTO CBSI3aHO C TEXHUYECKUMH MEPOMPHUITHIMH, KaK TPABUIIO, MOKHO
OTPENETUTh B COOTBETCTBUM CO CIIPABOYHHUKAMHM, HAYYHO-TEXHUUYECKOM IuTepaTy-
poi, IO JaHHBIMU, MPEAOCTABICHHBIMHU 3aBOIOM-U3rOTOBUTENEM WM TEXHUYE-
CKUMHU OKCIIEPTaMH, MPOBOISIIMMU HWCHBITAHUS HAACKHOCTH OOOpYyIOBAHUS
[11,12,13,14].

1.3.4 Y4eOHO-TPEeHUPOBOYHBIE 3aAHATHUS

B nensx obecrnieyeHnsi TOTOBHOCTH K ACHCTBUSM TI0 JIOKATH3AIUU U TNKBH-
JaIK MOCIEACTBUM aBapyy OpraHU3alus, SKCILTyaTUPYIOLasi ONAaCHbIA POU3BO/-
CTBEHHBIH OOBEKT, MOJJICKAIINI 00s13aTeIbHOMY JICKJIapUPOBaHNI0, 00s3aHa TIa-
HUPOBATh U OCYUIECTBIIATH MEPOTIPUATHUS IO JIOKATU3AUHU U JIUKBUIALIMH TOCTE-
CTBHM aBapHWiii Ha ONACHOM ITPOM3BOJICTBEHHOM O0BekTe [28]. DTO TpebomaHue
Kpaiine aktyanbHO A Takux OIIO, kak npennpustus HegprenepepadaThiBaOLEH
1 He(hTEeXUMUYIECKON OTPACITH.

OO0bexThl HedTenepepadaThIBAIOLIETO U HEPTEXUMHUUECKOTO KOMIUIEKCA, B
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TEXHOJIOTHUECKUX MPOIEccax KOTOPBIX MPEIyCMOTPEHO 0OpaleHre O0IbIIOro KO-
JIMYECTBA OIMACHBIX BEIIECTB, ONPEAEICHHBIX Kilaccupukamueil denepanbHOro 3a-
koHa Nel 16, HE MOTYT UMETh MOJHYIO 3aIIUTY OT BO3HUKHOBEHHUS YpE3BbIYAHbIX
CUTYalIHii, CBA3aHHBIX C BBIOPOCAMH TOKCUYHBIX BEILIECTB B PAa3JIMYHBIX arperaTHbIX
COCTOSIHUSX, CTOPAaHUEM U BO3TOpPaHUEM IMAPOBBIX 00JaKOB, a Takke B3phiBaMu. C
1EeIbI0 MUHUMH3ALMU TOTEHIIMAIBHOTO yiiepOa Ha MOTEHIMAIBHO OMAacHOM O0b-
eKTe IKOHOMUKHU JOJIKEH ObITh pa3paboTaH IIaH MEPOIIPHUATHI MO JOKATU3aluu U
JuKBUAAIMK aBapuitHbIx cutyaruil (IIMJIA). O6mue TpeboBaHus K COCTaBy U CO-
nepxanuto [IMJIA onpenenensr OenepanbHbIM 3aKOHOAATEIBCTBOM M ITOCTAHOB-
nenusmu Pocrexnanzopa, MUC u [IpaBurensctBa P®, a KoHKpETHO:

e Crarbéit 10 denepanpHoro 3akoHa «O MpOMBIILIEHHON 6€30MacHOCTH Omac-
HBIX TPOU3BOACTBEHHBIX 00BEKTOB» OT 21.07.1997 Ne 116-D3;

e [locranosienuem [IpaButennsctBa PO ot 26.08.2013 Ne 730 «O0 yTBepkie-
HUU TOJIOKEHUS 0 pa3pabdOoTKe MIaHOB MEPOINPHUATUN MO JIOKATU3AIUU U JIMKBU/IA-
[IUU TIOCJICJICTBU aBapuii HAa OMACHBIX MPOU3BOJICTBEHHBIX OOBEKTAX).

[IMJIA BxirO4aeT:
1. TlporHo3upoBanue M MOCTAAUINHBINA aHAIU3 CIICHAPUEB PA3BUTUS aBAPUM-
HBIX CUTYallui;
2. O11eHKY I0CTaTOYHOCTH IJIAHUPYEMBIX UITU MIPUHATHIX MEP, MPOTHBOCTOS-
IIMX BOBHUKHOBEHUIO U PA3BUTUIO aBAPUMHBIX CUTYyalUK;
3. AHanu3 IeWCTBUM JUYHOTO cocTaBa (TIEpCOHAaa) U aBapUHO-CIIacaTelhb-
HBIX CJIY’0 U (OpMUPOBAHUH MO JIOKATM3AINHI U JIMKBUJAIIMN aBAPUIHBIX CUTYya-
IMI HA HAJIEKAUIUX CTAUsAX UX Pa3BUTHSL.
OCHOBHOI1 CIIO)KHOCTBIO MPHU pa3zpabOTKe aaropuTMa JCUCTBUI MmepcoHana
U aBapHUitHO-CIIacaTeNbHBIX (OPMUPOBAHUI SIBISICTCS OIpPECIICHUE CIIEHAPUEB
HamOoJiee OMacCHBIX aBapUi, T.K. JEHCTBUS JIMYHOTO COCTaBa MpPH JIOKAIU3AIUU U
JIMKBUIAIAH TTOCJIEICTBHUI aBapuii JOKHBI OBITh OTPAOOTAHBI C MAKCUMAJILHO BO3-
MO’KHOM yeTKocThio. OrnpeneneHne Hanbosee OnacHbIX CLIEHApHEB Pa3BUTHS aBa-

puil mpencraBisieT co00M TPYJHOBBIIOJHUMYIO OOBEMHYIO 3a/1a4y BCIIEICTBUE 3HA-
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YUTEIbHOTO KOJIMYECTBA TEXHOJIOTUYECKOTO 000PYI0BaHNUs, HAXOSIIETrocs Ha 00b-
exTax HedTenepepaboTku U HePTEeXUMHUH (COTHHU amlmapaToB, y3JI0B U arperaTon), a
TaK)ke OOIIMPHOTO aCCOPTUMEHTA OMACHBIX BELIECTB, OOpAIIAONINXCS B yCTAHOB-
Kax (COTHM HaMMEHOBaHHWH u coenuHeHui) [17].

AHanu3 pe3yJbTaToB, MOJYUYEHHBIX NPU pa3padOTKe MOCIeI0BATEILHOCTH
JENCTBUI MEepCcoHala B aBApUUHON CUTYyAIMH JEIaeT BO3MOXKHBIM YACIUTh OCHOB-
HO€ BHUMaHUE MPEeAYNPEKICHUIO HanOoJee OMacHbIX aBapuil Ha paHHUX dTarax ux
Pa3BUTHS, KOTJIa IPABWIIbHBIE U CBOEBPEMEHHBIE JIEHCTBUS IEPCOHAIIA MOTYT JIOKA-
JIM30BaTh aBAPHIO U HE JIaTh €M BBINTHU HA CIEAYIOIINI YPOBEHb, HAIPUMED, 3a Ipe-

JICJTBI OITACHOTO MPOU3BOJICTBEHHOr0 00bekTa [17].

1.4 JlocTaTOYHOCTH KOJMYECTBA CHJI H CPEACTB, HCIO0JIb3yeMbIX JJIs1

JIOKAJIM3ALUM U JIMKBHIALUM NOcaeAcTBUM aBapuii Ha OIIO

Jlns onpeneneHust 10CTaTOYHOCTU KOJIMYECTBA CUJI U CPEACTB, UCIOJIb3Ye-
MBIX JIJISl JJOKAIU3alliy U JIMKBUAAIMU niociencTuid aBapuii Ha OI1O HeoO6xoaumMo
y4€CTh pe3ybTaThl pacyeTa 30H BO3ACHCTBUS MOpaXKaromux (GakTopoB AJis1 Haubo-
Jiee OIMACHOTO CLIEHAPHUSI Pa3BUTHUSI aBAPUH.

[Ipu peanuzanuu HauboJiee OMACHBIX MO CBOMM TOCJIECACTBUSM CIICHAPUEB
Pa3BUTHS aBapUi, 30HBI IOPAXKEHUSI HE BBIMAYT 32 IIPEIEIIbI IPEAIPUSITHUSA.

B cootBerctBuum ¢ [18] aBapus Ha paccmarpuBaemom OITO mMoxeT kiaccu-
dbunmponatbces, kak YC onpenesieHHOTro YPOBHSI U B CBOEM Pa3BUTHUU MOXKET Tepe-
XOJIUTh C OJTHOTO YPOBHS Ha Apyrou. KoopauHamuioo AEUCTBUH, MPUBICKAEMBIX K
JMKBUJAIMA aBAPUM CUJI, A TAKXKE AEATENbHOCTA opraHoB ymnpasiieHuss PCUC nHa
KaXJIOM W3 YPOBHEU OCYIIECTBIISIET KOOPAMHUPYIOIIMK OpraH €IWHOM rocypap-
CTBEHHOM CHCTEMBI IPEAYIPEKIACHUS U JUKBUAALMU YPE3BbIYAWHBIX CUTYaIUU
(PCUO),

B nensix KOHUEHTpauu yCUInin 1o MpeaynpekICHUIO U JIMKBUIALNYT Ype3-
BBIYAMHBIX CUTYallUid, KOOPJIWHAIUU JEATEIHBHOCTH BCEX CIYX O MOTECHIUAIBHO
OMAaCHBIX 00OBEKTOB MPOU3BOACTBEHHOTO U COIIMATILHOTO 3HAYEHUSI, BO UCIIOJTHEHUE

[16] Ha paccmaTpuBaeMOM OOBEKTE SKOHOMMKH CITCI[HATBHBIM IIPUKA30M CO3/1aHa

53

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

KOMHUCCHUS TI0 TIPEIYIPEKICHUIO U JTUKBUAAINHN YPE3BBIYAMHBIX CUTYyAIi U o0ec-
nedeHuto noxapuoi 6ezonacuoctu (KUC u [1b), yrBepxaeHO crienmraaibHOE TOJI0-
KEHUE.

B cootBercTBHE ¢ TpeboBanueM cratbu 10 [29], a Takke B COOTBETCTBUU C
MOJAIYHKTOM P) ITyHKTa 5 «[lonoxkeHus: o IUIEH3UPOBAHUY SKCIUTYaTalluU B3PhIBO-
MOKAPOOTACHBIX M XUMHUYECKH OMACHBIX MPOU3BOJICTBEHHBIX 00BekTOB |, Il 1 11
KJIACCOB OITACHOCTW», YTBEPKICHHOrO IocTaHoBieHueM [IpaBurenbctBa PO ot
10.06.2013 Ne 492, opranuzanus, sxcmnyarupytomas OI1O, o6s13aHa 3akit04ath C
poecCHOHATEHBIMU aBapUHHO-CIIACATEIPHBIMU CITY>)KOaMH WIIH C aBapUTHO-CTIa-
caTeIbHBIMHA (POPMUPOBAHUSMH JTOTOBOPHI HAa 00CITy)KMBaHUE, a B CIydasX, Peay-
CMOTpEHHbIX HacToAmuM DenepaibHBIM 3aKOHOM, APYTUMH (helepaibHBIMU 3aKO0-
HaM{ ¥ TIPUHUMAEMBIMU B COOTBETCTBHU C HUMHU WHBIMH HOPMAaTHUBHBIMU IPABO-
BbIMU akTamMu Poccuiickoit @eaepanun, co3aaBaTh COOCTBEHHBIE TPO(eCcCHOHATb-
HbIC aBapUIHO-CIIacaTeIbHbIE CIY>KObI WK MPOQEeCCHOHANIbHBIE aBapUiTHO-cIaca-
TeJIbHBIC POPMUPOBAHUS, a TAKKE HEIITATHBIC aBAPUITHO-CITacaTeIbHbBIC (POPMUPO-
BaHUSI U3 YKCIia PpAOOTHUKOB.

ObecneueHnre 0€30MACHOCTH Ha OOBEKTaX pPacCMATPUBAEMOro B padoOTe
MPEANPUATHS OCYIIECTBISECTCA MOAPA3ICTCHUIMHA KBATHU(PUIIUPOBAHHONW TOAPS/I-
HOM opraHuzanuu B 00JacTu obecrneueHus 0€30MacHOCTH U YKOMIUIEKTOBAHO 000-
PYIOBaHHUEM COTJIACHO TaOeJIsl TEXHMYECKOTO OCHAIICHUS.

N3 uncna pabOTHUKOB IPEeANpUATHAS CPOPMUPOBAHO U aTTECTOBAHO B YCTa-
HOBJICHHOM TIOPSIJIKE Ha Tra3ocracaTeNlbHbIe padOThl HEMITAaTHOE aBapHitHO-craca-
tenabHOe popmupoBanue (HACD).

PaboTs1 o oOecrieueHunto moskapHoi 0€30MacCHOCTH 0OBEKTOB MPEATPUITHS
BEITIOJTHSFOTCS TTOKapHON YacCThIO, MMEIOIICH JMIICH3WI0 Ha OCYIIECCTBICHUE Jes-
TEJIHLHOCTH TI0 TYIICHHUIO TI0’KapOB B HACEJIICHHBIX MTyHKTAX, HA MTPOU3BOJACTBEHHBIX
00BeKTax HH(PPACTPYKTYPHI, MO TYHMICHHUIO JECHBIX MokapoB. [T ykomrmiekToBaHa
Y OCHAIIlEHa BCEM HEOOXOAUMBIM sl 00€eCTIeYeHUsI MOKaAPHOI O€30MacHOCTH 000-

pPYAOBAHUCM COIJIACHO IICPCHYHIO OCHAIIICHN .
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[To curnany o6 aBapuu, nepeaHHOMY OTBETCTBEHHBIM 32 OTIOBEIICHHE IO
psIMOi Tenie)OHHOM CBSI3U BO BCE TIPOM3BOICTBEHHBIC TIOMEIIICHUS TIPEATIPUATHS U
poLyOIMPOBAHHOTO BKIIOYEHUEM CUPEH HA TEPPUTOPUU TIPEANIPUATHS, paboure 1
CIIy>Kalllie HaJEeBalOT CPEACTBA 3alIUTHI B 3aBUCUMOCTH OT CJIOKHUBIIEHCA 0OcCTa-
HOBKH. HavyallbHUKY 11€XOB (CMEH) M OTJIEJIOB 10 PACIIOPSKEHUIO PYKOBOJIUTES pa-
OOT MO JOKAIM3aIMU U JUKBUAAIIMK aBapUU MO BO3MOXHOCTH MPOU3ZBOMAST OCTa-
HOBKY TE€XHOJIOTMYECKOTO MPOIIEcca B CTPOTOM COOTBETCTBUU C MHCTPYKIIUSIMU T10
0e30macHoOi OCTaHOBKE MPOU3BOACTBA, UMEIOUIUXCS B KaXJOM ILI€X€ U OCYIIECTB-
JISIIOT BBIBOJT pa00YMX U CIY>KaIIUX U3 30HBI BO3MOXHOT'O OPAKEHUS B O€30I1aCHbIC
paiionsl. [1o pacniopskeHHI0 OTBETCTBEHHOTO 3a OMOBEIIEHUE MEPEKPHIBAIOTCS BCE
MIPOXOJIHBIE U BHE3THBIE BOPOTA, OHU pabOTAIOT TOJIBKO Ha BHIMYCK padoO4MX U CIIy-
JKalUX, aBTOTPAHCIIOPTA C TEPPUTOPUU TIPEATPUSITHS.

TexHonoruyeckoe 000pyI0BaHNUE PACTIONOKEHO HA HAPYKHBIX YCTAHOBKAX.
Bce anexrponaBurarenn o00pyaoBaHUsI UMEIOT B3PHIBO3AIMTHOE UCTIOTHEHUE NSt
COOTBETCTBYIOIIMX KATETOPUM U TPYII B3PHIBOOMIACHBIX CMECEH.

[IpemycMOTpeH aBTOMaTUYECKHUI KOHTPOJIb ¥ CUTHAIU3ALIMS JOCTUAKEHUS S -
50% HMXKHETO MpeIeia pacpoCTPAaHEHUA TIJIAMEHU B3PBIBOOIIACHBIX IMAPOB U Ia30B.

B npou3BOACTBEHHBIX MOMEIIEHUSX TPEIyCMOTPEeHa O0IIIec0OOMEHHAas BEH-
TUJISALIUS.

Bce cOpochl OT npe1oXpaHUTENBHBIX YCTPOMCTB HAMPABIISIIOTCS Ha (haKel.

Brinonaeno oOBaioBaHue BOKPYT M30TEPMHUYECKUX XPAHMIIUIL MPOAYKTOB
HedTenepepaboOTKH.

JI71s TyIeHuUst ToKapoB U OXJIAXKIAEHUS 000py10BaHUs IPEAYCMOTPEHBI CTa-
[IMOHapHbIE JadeTHBIE CTBOJIbI (YCTAHOBKH), MOXKAPHBIC THAPAHTHI, KOJIbIA BOJIS-
HOT'O OPOILICHHUS.

YcranoBku 000pyI0OBaHBI MEPBUYHBIMH CPEICTBAMH IOXKAPOTYIICHUS, a
UMEHHO: orHeTymuTenssMu Mapok OY-5, 0Y-80, OII-100; acOecToBbIME O/1€sIIaMH,
MIECKOM, KOIIIMOM.

Nwmeromyecs: B pacliopsiXKEHUH CUJIbI CPEJCTBA JOCTATOUHBI I JIOKaIu3a-

UM ¥ JIMKBUIAIIMK BO3MOXKHBIX aBapuii Ha paccmarpuBaemom OI1O0.
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OIEHKA TEXHOI'EHHbBIX PUCKOB ITPU TPAHCIIOPTUPOBKE
HE®TEIIPOAYKTOB

1.3 Onucanue 00beKTA UCCJICT0BAHUSA

PaccMmoTpenHblil B paboTe 00BEKT IKOHOMHKH SIBISIETCS IOYEPHUM TMPE/I-
npusiTieM KpynHeiero Poccuiickoro xonauHra mno nepepadboTke HePTenpoayk-
TOB, & TAKXKE€ NEPEAOBBIM TPOU3BOAUTEIIEM TOJIUMEPOB — MOJUINPOINUICHA U TTOJIH-
ATUJIEHA BBICOKOTO JIABJICHUS.

[Ipown3BoACTBEHHAsT CTPYKTYypa MPEANPUITHSI BKIIFOYAET B ceOSI COBPEMEH-
HBII TOBAPHO-CBIPHEBOM MapK, pa3rpy304HO-TIOIPY30UHbIA KOMILUIEKC, IPEAHA3HA-
YEHHBIN JUIsI pa0OThI C KPYITHOTOHHAXKHBIMU KOHTEHHEpaMH, U CUCTEMY MaJlJICTH-
POBaHUS TOTOBOW MPOYKIIUU.

Ha 6a3e npeanpusitis yHKITHOHUPYET PEMOHTO-MEXaHUYECKUNA KOMIIEKC,
KOTOPBIX MO3BOJISIET OCYLIECTBIATH MOJHOLEHHBIA TPOU3BOACTBEHHBIN IUKJII MTPO-
BEJICHUS] PEMOHTHBIX U MOHTaXHBIX pad0T OT MOCTYILJICHUS] MaTepuaa, U3roToBJie-
HUS 3aIIACHBIX YaCTEH J10 UX MOCIEAYOLIEr0 IPUMEHEHUS ISl PEMOHTA TEXHOJIOTH-
4ecKoro o00py10BaHus.

JloctaBka ceipbsi ocymectBisercs no nmytsaMm PXK]I. bazoBoe cwipbe (cxku-
YKEHHBIC Ta3bl U OCH3MHBI) TIOCTYNAIOT HA MUPOJIU3HBIE YCTAHOBKU IO BHIPAOOTKE
MOHOMEPOB — ATUJICHA U TPONUJIEHA, KOTOPHIE CIEAYIOT HA MOJMMEPHBIC TTPOU3BOI-
CTBa.

OcHoBHas wIomaaka npeanpusatus Haxoaurcs B 10-12 kM ceBepo-BoCTOU-
Hee 00JIacTHOTO IIEHTpA.

C 10’XKHOM CTOPOHBI K MPOU3BOJICTBY MPUMBIKAET 6a3a CTPOUTEITHLHON UHTY-
CTpuM, BOCTOYHee — TemuoanekTpoueHTpanb. OOmas MIOWAAs 3€MEIBHOrO
y4acTKa IPOMBIIIJIEHHOH IIomaaku coctaniseT nopsakom 700 I'a, mioTHOCTS 3a-
cTpoiiku - 17%.

I'panunel canutapHo-3amUTHONM 30HBI (C33) HaxoASATCS OT TEPPUTOPUU
MPOMBIILICHHOW IIOMIAAKU 110 BCEM HarpaBiieHusiM Ha pacctossHun 1000 m.

Ha npennpusitun yureHo 12 nmoTeHIIManbHO-OMACHBIX MPOU3BOICTBEHHBIX
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OOBEKTOB:

1) IInomaaka mpou3sBoacTBa mosmmpomnwieHa (Il kmacc omacHocTH);

2) CreipbeBoii ckita nmpou3BozcTBa nonunpomuicHa (11 kimace omacHocTH);

3) Ilmomamaka nmpousBoacTBa moiamdTHiIeHA (Il Kiacc omacHocTH);

4) TosapHo-ceipbeBas 0a3a (Il kaacc omacHOCTH);

5) Ilnomanka yCTaHOBKU XpaHEHHS CBIPbsi K TOTOBOW MPOAYKIIUHU ITPOU3BOJICTBA
MoHOMepoB (| k1acc omacHOCTH);

6) Cetb razonorpednenus npeaupustus (111 kaace onacHocTH);

7) Tlpomyxronposox npeanpusatus (111 kiacc omacHocTH);

8) IlpousBoacTBeHHAs IUIOMIaAKa mpeanpuaTus (IV kiacc onacHoCTH);

9) VYuacrok Tpy6ornpoBoioB TemioceTr (IV kiacc omacHoOCTH);

10) [Tnomanka xpanenust MazytHoro Torumsa (11 xiacc onmacHocTH);

11) YyacTok MOATOTOBKH BOJBI YCTaHOBKM TerutonapocHaOxkenus (111 kimacc
OITACHOCTH);

12) ITnomaaka mpou3ssoactBa MoHoMepoB (Il kitacc omacHocTH);

OnuH U3 TaHHBIX 00BEKTOB MBI OYJIEM paccMaTpUBaTh B JaHHOM padoTe 6o-
Jee moApoOHO, a UMEHHO: ONacHbIN pou3BoIcTBeHHBIN 00bekT (OI10) [Tnomanka
MIPOU3BOJICTBA MOHOMEPOB — ATUJICHA W MPONWICHA (YCTAaHOBIICHHAS] MOUTHOCTh —
300 Teic. TOHH ¥ 140 THIC. TOHH COOTBETCTBEHHO), IMOJHOCTHIO 00ECIICUNBAIOIIICE
CBIPHEM TTPOU3BOJICTBO MOJIUMEPOB: MOJUTIPONHICHA (MOIIIHOCTD - 140 ThIC. TOHH B
roJl) ¥ MOJUATHIICHA BBICOKOTO JaBieHus (MOIMIHOCTD - 270 ThIC. TOHH B 1o1). O0b-
exT oTHocHuTcs KO |l (BTopoMy) Kitaccy OMacHOCTH U SIBJIETCS OJJHUM U3 HauboJee
OITACHBIX MPOU3BOJICTBEHHBIX O0BEKTOB, IKCILTYaTUPYEMbBIX TIPEATIPUSTHCM.
OcHOBHBIE HallpaBJIEHUS ICSITEIILHOCTH, CBSI3aHHBIE C HKCIUTyaTaIlei onac-

HOT'O IPOM3BOJICTBEHHOT0 00bekTa [1nomaaka npou3BoacTBa MOHOMEPOB:

- IOJTy9€HHE TUPOJU3HOTO ra3a BEICOKOTO COCTaBa IMyTEM BBICOKOTEMITEpaTyp-
HOTO TTUPOJIN3a OEH3UHOB, CKUKEHHBIX yriIeBOA0poaHbIX ra3oB (CYT) u pernukiio-
BOM ATaHOBOW (Ppakiyu ¢ MOCIEAYIONIUM H3BJICYECHUEM STUJICHA U MPOIUJICHA Ha
MIPOU3BOJICTBE MOHOMEPOB COITYTCTBYIONIUX MPOIYKTOB (BOJOPOIHOM (hpaKiuu,
METaHOBOH (pakuuu, OyTuieH-OyTaAueHOBOW (pakiyu, MPOMaHOBOW (PpakiuH,
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bpaxiun yrierogopoioB Cs, MUPOIU3HOTO KOHIEHCATAa) U3 MUPOras3a ¢ UCIOJIb30-
BAHMEM METOJ0B HE3KOTEMIIEPATYPHOU, CPENHETEMIIEPATYPHOU U BEICOKOTEMIIEPA-
TYpHOH peKTU(UKAIUY;

- KOMIIPUMHUPOBAHUS, MIOCJIEOBATEIBHOTO 3aX0JaKUBAHUA U PA3AECICHUS U~
pora3a Ha METaHOBYIO, BOJIOPOJHYIO, 3TaH-3THJICHOBYIO, MPONAaH-NPOINUICHOBYIO
bpakuuu; rTuIPUPOBAHUS, OCYIIIKH 3TaH-3TUIICHOBOU (pakiuu (D9D) u nanee Bbl-
nenenus u3 D9@ 3TaHa ¥ TOBAPHOIO 3TUJIEHA; THIPUPOBAHUS HPONAH-TIPONUIIEHO-
Boii (pakiuu (IIT1D) u nanee Beiaenenus uz [I1D nmponana u ToBapHOro MPOIHU-
JeHa; TUCTWUTSILINY U TUAPUPOBAHUS TUPOKOHIeHcaTa, nonydenue dppaxuit KIIIT
(35-195 °C u 70-210 °C), dpaxmwmii Cs u ¢ppaxiuit KIIIT (35-210 °C u 35-270 °C) .

OO11as YrcIeHHOCTh HauboJIbIIeH cMeHbl Ha [1omaake mpou3BoACTBAa MO-
HOMEPOB COCTABIISIET 233 YesoBeKa.

Pexxum paboThl 1ByXCMEHHBIH, 12-yacoBoii. Pexxum paboThl Mpou3BOACTBA
- KPYIJI0CYTOYHBIH.

Ha oTkpbpITOM NpOMBINIIEHHON IUIOMIAJKE MPOU3BOACTBA MOHOMEPOB IIO-
CTOSIHHOTO IpeObIBaHUSI OOCIIY>KMBAIOIIET0 IMEpPCOHaNa MPAKTUYECKU HE Tpeay-
cMaTpuBaeTcs. BOTbIIMHCTBO padoYNX MECT pACTIPEAEIIEHBI 10 TPOU3BOACTBEHHBIM
Y aJIMUHUCTPATUBHO-OBITOBBIM KOPITyCaM MPEATPUSATHSI.

OOBeKTOM HCCle0BaHUs SBISETCS YCTaHOBKA, 0OecreuynBaromas mpous-
BOJICTBEHHBIN ITPOLIECC O HAMOJHEHUIO U OMOPOXKHEHHWIO BAarOH-LIMCTEPH C CIKU-
YKEHHBIM YTJIEBOJOPOJHBIM I'a30M, & UMEHHO CIIMBOHAJIMBHAS JKEJIE3HOAOPOXKHAs
ACTaKaaa.

DcTrakaja JKeJIe3HOA0POKHAs CIIMBOHAIIMBHAS - COOPYKEHHUE, PACIIONOKEH-
HOE BO3JIE CIIELUANIbHBIX JKEJIE3HOIOPOXKHBIX ITyTel, 000py10BAaHHOE CIMBOHAIUB-
HBIMH YCTPOMCTBaMH, O0O€CIEeUrBaIOUIee BBIOJIHEHHE OMEPALMid MO CIUBY WIIU
HAJIMBY HEPTENPOTYKTOB, WU CKIXKEHHOTO ra3a B JKeJIe3HOI0POKHbBIE BArOHbI -1~
CTEPHBI.

[Io KOHCTPYKTMBHOMY HCIIOJTHEHHUIO 3CTaKalbl MOTYT ObITh OJHOCTOPOH-

HUMH, 00ECTICYNBAIONMMHU CJIUB (HAJIMB) HA OJHOM KEJIE3HOJIOPOKHOM ITyTH, WU
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JBYXCTOPOHHUMH, 00ECIICYNBAIOIIMMHA CITUB (HAJIMB) HAa JBYX MapaJlICIbHBIX JKe-
JIC3HOJOPOKHBIX MYTAX, PACIIOIOKEHHBIX IO 00€ CTOPOHBI OT CTAKAIBI.

CiMBOHANMBHBIE ACTaKabl TOAPA3AEISIOTC:

* [I0 TPAHCTIOPTHBIM CBSI3SIM MTOCTYTUICHUS KUAKUX HEPTETIPOIyKTOB Ha3EM-
HBIM TPAHCIIOPTOM: KEJIE€3HOAOPOKHBIE U aBTOMOOUJIBHBIE;

* [10 HOMEHKJIATYPE NEPEBAIIKH KUJIKUX YIIIEBOAOPOAOB - IEPEBANIKA JIETKO-
BOCIUIAMEHSFOIIUXCS JKUAKOCTEHN, TOPIOYUX KUJKOCTEU U CKMKEHHBIX YTIIEBOO-
poanbix razos (CYT);

* 110 Pa3MEIICHUIO Ha MPOU3BOJICTBEHHBIX IUIOMIAISIX - CKIAJACKUE U MPOU3-
BOJICTBEHHbIE (BHYTPU3aBOJICKHE);

* [10 XapaKTepy MPOBEACHUS TEXHOJIOTMYECKUX OIIEPaLIil HA DCTAaKaE - CIIU-
BOHAQJIMBHBIE U PEMOHTHO-TIOITOTOBUTEBHEBIE.

HanuBHble M CIMBHBIE YCTPOMCTBA, a TaKkKe HACOCHOE OOOpyJAOBaHHE
JIOJDKHBI 00€CTIeYMBaTh HA 3CTaKaJ/e MOXKapoOe30MacHbIM CIIOCOOOM BBHITIOJHEHUE
Omnepalnii MO CIVWBY M HAJMBY JETKOBOCIUIAMEHSIOIIUXCA KUIAKOCTEH, TOPIOYUX
YKUJIKOCTEU U CHKMIKEHHBIX YIJIEBOJIOPOAHBIX I'a30B.

CrMBOHaAMBHBIE 3CTaKaJlbl OTHOCATCS, KaK MPaBUJIO, K 00BEKTaM C TEXHO-
JIOTUYECKUMH MPOLIECCAMU MTOBBIILICHHOMN MTOXKAaPHOM OITACHOCTH.

IIepedeHb JIETKOBOCIUIAMEHSFOIIUXCS, TOPIOUUX U CHKUIKEHHBIX YTIII€BOJO-
POJIHBIX Ta30B, JIOMYIIEHHBIX K MIEPEBO3KE B BArOHAX-IIUCTEPHAX U aBTOMOOUIIBHBIX
[IUCTEPHAX, OMPEEISIETCS] B COOTBETCTBUU C JeicTBYyIomuMu [IpaBunamu Ge3ormac-
HOCTH MEPEBO30K OMACHBIX TPY30B KEJIEC3HOJOPOKHBIM TpaHcnopToM [ 11] u nmpaBu-
JIaMU TIEPEBO30K OMACHBIX TPY30B AaBTOMOOWIHLHBIM TPAHCTIOPTOM.

Onepaunn no ogopuzanuu CYI' Ha CIMBOHAIMBHBIX 3CTaKagax CTPOro HE
JOITyCKAKOTCA.

OCHOBHOM TEXHOJIOTMYECKON XapaKTEPUCTUKOW CIMBOHAIMBHBIX 3CTaKa]l
SBJISIETCSI O0BEM €TMHOBPEMEHHOW CIIMBO-HAJMBHOW OTEPAIMH, OCYIIECTBISIEMOM

HO)KapO6630HaCHBIM CIIOCOOOM. I[aHHaH BCJIMYMHA OMMPCACIIACT MaAKCUMAJIbHOEC KO-
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JMYECTBO MPOIYKTa, CIIMBAEMOT0 UM HAJTMBAEMOTO 3a OJUH MapupyT. O0beM eau-
HOBPEMEHHOW CIMBOHAJIMBHOW ONEPAIMU HE JOJDKEH IPEBBIIATh YCTAHOBICHHYIO
BECOBYIO HOPMY MapupyTa (aBTOMOOUIBHOIO, )KEJIE3HOJOPOKHOIO).

K OCHOBHBIM COOpYXEHUSIM CIMBOHAJIMBHBIX JKEJIE3HOJOPOKHBIX ICTAKa[l
OTHOCSITCS: 3CTaKaabl (OJTHOCTOPOHHUE U IBYXCTOPOHHUE), 000pY10BaHHBIC HAJIUB-
HBIMH U CIIMBHBIMH YCTPOMCTBaMH, IPY30BbI€, OYUCTHBIE U BO31YIIHO-BaKyyMHBIE
KOJUIEKTOPbI, COOPHHUKH, TPOMEKYTOUHBIE Pe3epBYyaphl AJsl Ma3yTa U Macell, y3Jbl
yuera HedrenpoaykToB. Kpome Toro, B coctaB >KeI€3HOIOPOKHBIX CIMBOHAIMB-
HBIX 3CTaKaJ BKIIOYAOTCS CPEACTBA MEXAHU3ALMHN IS IIOIbEMA U 3alPAaBKU Harpe-
BaTEJIbHBIX MPUOOPOB, a TAKXKE MEPEMEILIEHNS BarOHOB-LIUCTEPH BJOJIb IOJIOTHA JKE-
JIE3HOW JOPOTH.

HanuBHpIe yCcTpOMCTBA /ISl HAIMBA JIETKOBOCIUIAMEHSIOIIMXCSA U MaJIOBSI3-
KHX KHUJIKOCTEH 000pyA0BaHbI HEHTPOOEKHBIMH, a JIJIsl HAJIMBA Macell U IpYruX Bsi3-

KHX TOPIOYUX JKUJKOCTEN - pPOTOPHBIMU HACOCAMH.
1.4 TlocTpoeHue «aepeBa 0TKa30B»

Jlnis mpoBeeHus cciaeA0BaHus Obljia BbIOpaHa Hanbojee BeposiTHas aBa-
puiiHasi CUTYyalMs JJIs1 YCTAHOBKHU CIMBA-HAIUBA CXKMXKEHHBIX YIJIEBOJIOPOIHBIX Ia-
30B Ha JKEJIE3HOJOPOKHOM 3CTaKa/le, a8 UMEHHO aBapuiiHas pa3repMeTu3anus ycra-
HOBKH.

JUist TaHHOM aBapUfHOM CUTyaluu ObLITU CPOPMYIHMPOBAHBI OCHOBHBIE MPU-
YUHBI, CIIOCOOCTBYIOIINE BOSHUKHOBEHUIO TPUHATON aBapUITHOM CUTYAIINH U, HA X
OCHOBAHMH, OBLJIO TIOCTPOEHO JIEPEBO OTKA30B C MCHOJIb30BAHUEM BCEX HEOOXOU-
MbIX CUMBOJIOB (PucyHok 4).

YroObl onpenennuTh BEPOSITHOCTh BOBHUKHOBEHUS TJIABHOTO OMAacHOIo CO-
ObITHSI, HEOOXOAMMO Y3HATh BEPOSTHOCTH MHUIIMUPYIOMIMX cOOBITUNA. YacTOThI U
BEPOATHOCTH OTKA30B MAIIMHHOTO OOOpYIOBaHUS, BOSHHUKHOBEHHS Pa3IUYHOIO
poJia KOpPO3Hii, IpUOOPOB M MEXAHM3MOB M3BECTHBI M ObLIM omnpeneinensl u3 [30,
31, 32]. s ocTabHBIX COOBITHIT HEOOXOIUMO OBLITO PUMEHHUTh METO]T dKCIIEPT-

HBIX OIICHOK. BBII COCTaBJICH OMPOCHBIN JTUCT U3 He0OX0auMBIX ITpuuuH (Tabmuia
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4), KOTOPBIH OBUT TIPEUIOKEH JUISI OIICHKH ITSITH KCIIEPTaM Pa3IMYHOTO COIHAITb-

Horo ctaryca u ombita ([Ipodeccop OKJI, Homent OK/, crynent-maructp OKJI,

OIIepaTop pe3ePBYaPHOTO Mapka HePTEXUMUYECKOTO MPEPUATHS U UHKEHEP-TEX-

HOJIOT MaruCTpajJbHOT'O ra30npOBoz[a).

Tabnuya 4 — Koowl u eepossmrnocmu peanuzayuu coobimuil

Kopn co- | IIpyynHa BO3HHKHOBEHHMS aBAPHUHHON CUTYyallUH Yacrora / Bepo-

ObITHS SITHOCTh

T1 ABapuiiHas pasrepMeTH3aLys YCTaHOBKHU Ha /-3cTakaje npu | 6,16-1072
onepanuu ciua-Haaua CYT

M1 Kputndeckoe HapymieHHE TepMETUYHOCTH TexHonormueckoi | 0,06161
CHCTEMBI

M2 Texnonornueckuii mporecc cnuBa-HanmuBa CYI cBoeBpemenno | 0,0000002592
HE OCTaHOBJICH

M3 Kputndeckoe OTKIIOHECHHE TEXHOJIOTHYESCKUX TapaMeTPOB 0,061463

M4 BHemrnee Bo3aeiicTBue 0,00153

MS Cucrema [1A3 ne cpaborana 0,00012

M6 Omneparop HE CpearnpoBaJl HAa OTKJIIOHCHHE MTOKa3aTeeH 0,00216

M7 CocrosHue oOopynoBaHus, HE Jomyckaromiee nanpHeimryio | 0,00123
IKCILTYaTaIUIO

M8 OTKa3bl TEXHOJIOTHYECKOT0 000pYyI0BaHUS 0,0002

M9 M3MeHeHne TEeXHOJOTHYECKOW cpensl, ycnoBuil mporekanus | 0,03684
nporiecca

M10 OmmbovHbIe TEHCTBUS 0OCITY)KHBAIOIIETO ITePCOHAA 0,02417

Mi11 OrniepaTop HE 3aMETHJI OTKJIOHCHHI 0,00215

M12 CBEpXKPUTHUECKOE COCTOSHUE AePEKTOB 0,0011

M13 Co3naHue U306ITOYHOTO TaBIIEHUS 0,02271

M14 HeraTuBHoe BO3/1€liCTBHE HA TEXHOJIOTMYECKUI NPOLIece 0,01231

M15 He obGecnieuens! ycnoBus 6e3omacHoro nmporekanus nporecca | 0,00122

M16 Poct nedexron 0,0000000000001

M17 [ToBeIIIEHNE TEMIIEPATYPHI pe3epByapa 0,01184

Mi18 [TepenoHeHNE pe3epByapa 0,011

M19 Bo3zneiicTBue Ha yIIJIOTHUTENIbHBIE COEAMHEHUS 0,00233

M20 PocT HanpshKeHM, MEXaHHIECKUN U3HOC 0,0000000000001

M21 O0pa3oBaHre KOPPO3UNHBIX 1e()EKTOB 0,00003

M22 [TpeBbIicHHE YPOBHS 0,01089

M23 O06pa3oBaHue TpeuwH 0,0000000001

B1 BmemarenbCcTBO TpeThbUX JUIL 0,000012

B2 ABapus Ha coceJTHeM 00BEKTe 0,0000106

B3 OKCTpeMaJIbHbIE MIOTOIHBIE YCIOBHS 0,00013

B4 PaspeiB B 1enu nepeayn CUTHAA 0,00001

B5 OTKa3 CUCTEMBI OTKIIIOUYEHHUS HACOCOB 0,00001

B6 OTKa3 npeoXpaHUTEIIbHBIX KIIAITAaHOB 0,0001

B7 OrniepaTop HE 3HAJI UHCTPYKIIMHU 0,000013

B8 Hcnonb30BaHue HEUCHpaBHBIX MPUOOPOB, KiamaHoB, 3aasu- | 0,00013
KEK

B9 [Tpexpamenue wiu nepedou B cHaOx)eHUH aektposneprueit, | 0,0000001
BozayxoM KUIT u . 1.

B10 OTKa3 MalMHHOTO 000PYAOBaHUS 0,0001
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B11 Otka3z KUII u A 0,0001
B12 He npoBenena nerasaiiusi 3JIeMEHTOB CUCTEMBbI 0,0144
B13 HekauectBeHHast cOopka pa3beMHBIX COSIMHEHUIH 0,0108
B14 Omneparop OTCYTCTBOBAI HA paboyeM MecTe 0,00105
B15 Omneparop He NPOSBIST OAUTEIBHOCTH 0,0011
B16 JledexThl He TUKBUIUPYIOTCS 0,0011
B17 [IpesxxneBpeMeHHbIN  3amyck/ocTaHoBKa —TexHonormueckoro | 0,01
nporiecca
B18 [{ucTepHa He 3aTOPMOKEHA 0,00012
B19 I{ucrepHa, pykaBa, EMKOCTb HE 3a3€MJICHBI 0,0001
B20 He npoBenen npenBapuTenbHblii 0cMOTp H mpoBepka 1enoct- | 0,001
HOCTH 3JICMEHTOB CHCTEMBI
B21 [IpeBbIIeHHE CKOPOCTH MOAAYH MPOIYKTA 0,0108
B22 BHenHuii ICTOYHUK Harpesa 0,00105
B23 OTKa3 aBapuiHOIO BEHTUJIS 0,0001
B24 OTKa3 npeoXpaHUTEIIBHBIX KIIAIIAaHOB 0,0001
B25 [IpuMeHeHre y1apHOTro HHCTPYMEHTA 0,00013
B26 CoBeprienne aeiictBuii 1o yriotHeHHro/pasymiotHernto | 0,0012
Pa3beMHBIX COCJAMHEHHI MPH 3aITyNICHHOM TEXHOJIOTHYECKOM
nporiecce
B27 COpoc maBiieHus ¢ KJIalaHOB YyCTaHOBKHU B aTMochepy 0,001
B28 [TepeMeHHBIC HATPY3KH 0,001
B29 BHyTpeHHs1 KOppo3us U 3p0o3ust 0,00001
B30 ATMocdepHas Koppo3us 0,00001
B31 [TomzemHast KOPPO3US 0,00001
B32 Otka3 KHUII 0,0001
B33 Ommbka oneparopa 0,01
B34 OTKa3 3an0pHO-pEryaupPYOIIeH apMaTypbl 0,001
B35 HekauecTBeHHas quarHoctuka u BeisiBieHHE nedektoB nepen | 0,00001
BBOJIOM B DKCILTYaTaIUI0
B36 JledexTsl mpous3BoACTBA 0,00001
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1.5 TlpumeHeHue MeTOa IKCHEPTHBIX OLIEHOK /IJIsl OLIEHKU PHCKOB

Jliist cOopa MHAUMBUTYAIbHBIX MHEHUI SKCIEPTOB B paMKaX MCCIEIOBAHUS
OB peaJin30BaH METOJI AHKETHOr0 onpoca. KiitoueBbIMU TOCTOMHCTBAMU JAHHOTO
METO/1a JIJIsl IPOBEICHUS HCCIIEAOBAHUS SABIISIOTCS HU3Kask TPYAOEMKOCTb POBE/Ie-
HUS OIIPOCa U MOATOTOBKY K HEMY, BBICOKAsi ONIEPATUBHOCTD MOJTy4YeHUs: HH(POpMa-
IIUU ¥ OTCYTCTBHE BIMSIHUS 4y>KOT'O MHEHUS Ha (pOpMHUpPOBaHHE MHEHUS OTACIBHOTO
JKCIEpTA.

Bbut cocTaBiieH onpoCHBIN JUCT U3 KIIOUYEBBIX MPUYHH, CIIOCOOHBIX TPUBE-
CTU K aBapuiiHOU cuTyaruu Ha uccieayemoM oobekte (IIpunoxenue «by), koTo-
pBIi ObUT NPEIUIOKEH ISl OLEHKH IIATH 3KCIEepTaM pa3iMdyHOTO COLUAIBHOIO CTa-
Tyca, onbiTa U noArotoBku (mpodeccop OKJl, mouent OKJI, cryaeHT-Maructp
OK/l, onepaTop pe3epByapHOro napka He(TEXMMUUYECKOTO MPEATIPUSATHS U UHXKE-
HEP-TEXHOJIOI MArUCTPaIbHOIO ra30MpoBO/JIa).

OICHKH SKCIIEPTOB PACTIPENCITIIUCH CIICIYIOIUM 00pa3oM:

Tabauya 5 — Oyenxu sxcnepmos

Ouenka O0BbeKT 3KcnepTU3bl
KCIepTa 1 [2]3[a]5[6]7[8[9 1011121831415 1617|1819 |20 [ 21| 22
1 (mpodeccop) 2 |4]|5(5|5|5|4|3|5/5|4|4|3|1(1|2|5|4|4|2|5] 4
2 (nouenT) 4 |13|5/6|5/6[4|6(4|5|3|3|3[2|3|5|5|5|5(|4,4)| 4
3 (cTymeHT) 5|5/4(4/6|2|3|6|5|3|4|7|4|3|2|3|2]3|1|1]|4] 2
4 (oneparop) 4 \5|3|6|7|5|7|6|7|7|5|6|7|7|7|7|6]6|1|3|3] 2
5 (Texmoror) 4 |5(3(3(4|3|4/4/6|5|3|4(3|5|3|3|3|4|2(|2,3)| 4
2122|2222 |2|2|1|22|1|1|2 2|2 |1|1]|1
Cymma pan- | 17 16
roB 21014 |7(1(2|5|7]|5 4101816012329
Cpennuii panr A = 20,45
114 2 | 4
11, | 2, | O, 0, 2 20| 2, |12 0, 1910, |0, |2 |5 |71]2 | 19,
OTrxJioHeHue 2, | 2, 0, | 2, 6
panros (Ai)? 9 | 4|2 s |9 3|4 - T 1] .62 8123|4541 8

CymMma KBagpaToB oTKIOHeHHH S = 349,4
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ag 4, . 4,15, |4 |4 : 5, : 3, | 4, . 3, |3 . 4, | 4, 12 |2 |3, >
Cpennee Tl 4 g8l4|2]|4 4 8 |8 6 | 2 2| 4|6 |48
y 1 1
Hroroseiii | 16 | 8 6| 2 7141|3155 |12]18|19|13|10] 9 |21]22|17] 20
paHr 4 1

3Has CpCAHCC 3HAYCHNUC OLICHOK MHEHHI OIIPOUMICHHLIX 3KCIICPTOB U HA OC-

HoBaHWK [18] ompenenuiu KIOYEBBIE BEPOSTHOCTH HEOOXOJIMMBIX WHUITUHPYIO-

nux coobituit (I[punoxenue «by).

AKCIEPTOB C MOMOIIIbIO Kod(pduiineHTa koukopaauuu Kennanna.

Hanee ¢ momoribio nmporpammbl STATISTICA olieHMIN COTJIacCOBAaHHOCTD

Tabauya 6 — Kosghgpuyuenmeor Kenoanna u @puomana no coovimusm

Friedman ANOVA and Kendall Coeff. of Concordance (Spreadsheet?)

ANOVA Chi Sar. (N =5, df = 21) = 31,58023 p = ,06454

Coeff. of Concordance =,30076 Aver. rank r = ,12596

Variable | Average Rank Sum of Ranks Mean Std.Dev.
Varl 10,50000 52,50000 3,800000 1,095445
Var2 12,20000 61,00000 4,400000 0,894427
Var3 11,90000 59,50000 4,000000 1,000000
Var4 14,50000 72,50000 4,800000 1,303840
Vars 17,70000 88,50000 5,400000 1,140175
Var6 11,80000 59,00000 4,200000 1,643168
Var7 12,60000 63,00000 4,400000 1,516575
Varg 15,00000 15,00000 5,000000 1,414214
Var9 17,30000 86,50000 5,400000 1,140175
Varl0 16,40000 82,00000 5,000000 1,414214
Varll 8,80000 44,00000 3,800000 0,836660
Varl2 12,80000 64,00000 4,800000 1,643168
Varl3 10,00000 50,00000 4,000000 1,732051
Varl4 10,00000 50,00000 3,600000 2,408319
Varl5 7,10000 35,50000 3,200000 2,280351
Varlé 10,90000 54,50000 4,000000 2,000000
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Varl7 11,60000 58,00000 4,200000 1,643168
Varl8 12,60000 63,00000 4,400000 1,140175
Varl9 6,20000 31,00000 2,600000 1,816590
Var20 4,10000 20,50000 2,400000 1,140175
Var2l | 10,60000 53,00000 3,800000 | 0836660
Var22 8,40000 42,00000 3,200000 1,095445
Box & Whisker Plot
7
6
5]
3
2
1
Ob— e 0 Mean
Varl Varb Var9 Varl3 Varl7 Var2l [] MeantSE
Var3 Var7 Varll Varl5 Varl9 T MeantSD

Pucynox 3 —Box & Whisker Plot

Koaddumment xonkopaanuu mensiie 0,4 (=0,3), 3T0 rOBOPUT O TOM, UYTO
MHEHMSI SKCTIIEPTOB HE COIIacoBaHbl. [IprunHaMu HECOTIaCOBAHHOCTU JKCIIEPTOB
MOXET BBICTYNaTh HECKOJBKO (DAKTOPOB: UX Pa3HbIE COLMATbHBIC U HAYYHBIC CTa-
TYCBI, CIMIIIKOM MaJIO€ KOJIMYECTBO OMPOIICHHBIX ¥ UX KBATH(UKAIIHS.

Koaddunment koukopaammu (W) TakkKe MOCUUTATN «BPYIHYIOM:

128

W= 2 5)

m2(n3-n)
r7ae S — cymMMa KBaJIpaTOB OTKIIOHEHUH,
M — YUCII0 SKCIEPTOB,
N — gucio pakTopos.
Takum o6pazom, monyuusock, yto W = 0,157. HeGonblias morpentHocTs B
PaCXOXICHUH PE3YIHTATOB MIPOTPAMMHOTO U PYYHOTO IepecyeTa TOBOPUT O HEHJIE-
TPHOW TOYHOCTH pacyeTa M MPUHSATHIM «OKPYTJICHHSIMY JI0 THICSIYHBIX TIPH TIPOBE-

JICHUU PACUYETOB.
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dopmupyeM HYJIEBYIO THIIOTE3Y KaK PABEHCTBO MEAUAH B OLIEHKAX HKCIIEep-
TOB MO KaXJ0My 00BeKkTy. B Tecte @puamaHa MOXKHO HaOMIOIaTh CUIIBHBIE pac-
XOXKJEHUSI B MHEHHSIX JKCIEPTOB, HO HEOOXOJHUMO MPOBECTH CTATHCTHYECKYIO
OIICHKY.

ITockonrky 0,06454 < 0,5, cienoBaTelbHO, IPUHUMAETCS aJIbTEpPHATUBHAS
TUIIOTE3a, a HyJIEBAasl TUNIOTE3a PABEHCTBA MEAMAH B OLIEHKAX AKCIEPTOB MO KaxK-
JIOMY OOBEKTY OTKIIOHSIETCS. DTO CTATUCTUUYECKH JIOKA3bIBAET, YTO MHEHUS IKCIIEP-
TOB JIOCTATOYHO CUJILHO PACXOSATCS, U MOKHO BBIJICJIUTH HauOoJiee 1 HAUMEHEE Be-
POSITHBIE COOBITHS.

AHanmu3upysi rpaduk pacrpeqeneHrus Oa/UTbHBIX OLIEHOK IO COOBITHSIM,
MO>KHO BBIJICJIUTH TpyIIy HauOoJsiee BeposTHhIX (HekauecTBeHHast cOopka pazbeM-
HBbIX coeluHeHUN u [IpeBblllieHne CKOPOCTU MOJa4u MPOAYKTa), 0 MHEHHUIO KC-
NepTOB, COOBITUH, TPYIITY HAMMEHEE BEepOATHBIX (OnepaTop He 3HAI MHCTPYKIUH U
BMmemarenscTBO TPEThUX JIMIT), @ TAKXKE COOBITHSA, C CAMOM BBICOKOM TUCIIEPCUEH B
MHEHUSIX dkcnepToB (Ecnu muctepHa He 3aTOPMOXKEHA U TEXHOJIOTHYECKHUE OJIOKU

HE 3a3EMJICHBI).
1.6 Pacyer BepoOSITHOCTH IJIABHOTO COOBITHS

Jlns onpenenenust BEpOSITHOCTA BO3HUKHOBEHUSI aBAPUMHOM CUTyallUW Ha
UCCIIETYyEMOM 00BEKTE NUMEIOTCSI BCE HEOOXOIMMBIE TaHHBIE (BEPOSATHOCTH/YaCTOThI
WHULIMUPYIOMINX COOBITUN M COCTaBJIEHHOE JIEPEBO OTKA30B JIJIsl YCTAHOBKHU (pHUCY-
HOK 3)).

Jlanee, cornacHO NpaBUiIaM pacueTa BEPOATHOCTEW IO AEPEBY OTKA30B,

ObLIa OTmpeiesieHa BEPOSITHOCTD TJIABHOTO COOBITHS:
M23 =B35 - B36 =0,00001 - 0,00001 =1 - 10°%°;
M20=B28 - M23=0,001-1-10°=1-10"
M21=1-(1-B29)- (1 -B30)- (1 -B31)=0,00003;
M16 =M20 - M21 =0,00003 - 1 - 10°=3 - 10,
M12=1-(1-Ml16)- (1 —B16)=0,0011;
M7=1-(1-B8) (1 -MI12)=0,00123;
M8=1-(1-B9)-(1-B10)- (1 —B11)=0,0002 1/rox;
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M22=1-(1-B32)- (1 -B33)- (1 -B34)=0,01089 1/rox;
MI8=1-(1-B23)-(1-B24)- (1 —B22)=0,011 l/rox;
M17=1-(1-B21) (1 -B22)=0,01184 1/rox;
MI3=1-(1-Ml17)- (1 -MI8)=0,02271 l/rox;

M9 =1-(1-MI13)- (1 —B12)=0,03684 1/rox;
M19=1-(1-B25)- (1 -B26)- (1 — B27)=0,00233 1/rox;
Ml4=1-(1-B17)- (1 -M19)=0,01231 l/rox;
M15=1-(1-BI8)- (1 -B19)- (1 - B20)=0,00122 1/rox;
M10=1-(1-BI13)- (1 -MIl4)- (1 - M15)=0,02417 1/rox;
M3=1-(1-M7)-(1-M8)-(1-M9)-(1-MI0)=0,061463 1/rox;
M4=1-(1-B1)- (1 -B2)- (I - B3)=0,000153 1/rox;

M1 =1-(1-M3)-(1-M4)=0,06161 1/rox;
MI1=1-(1-B14)- (1 -B15)=0,00215 1/rox;
M6=1-(1-Ml1)- (1 —B7)=0,00216 1/rox;
M5=1-(1-B4)- (1 -B5)- (1 -B6)=0,00012 1/rox;

M2 =MS5 - M6 = 0,0000002592 1/rox;
T1=1-(1-MI)-(1-M2)=0,0616=6.16 - 102 1/rox.

1.7 OmnpenesieHne ypoBHA PUCKA

OmnpeneneHre ypoBHS pPUCKA TPOU3BOINIOCH HA OCHOBAHWN KA4eCTBEHHOM
OLICHKH BEPOSITHOCTH M BO3MOXKHBIX TOCeACTBHA [34]:

- Hccnenyemblii pHCK, COTVIACHO KAayECTBEHHOW OIECHKH, NMPUMEM Kak

o o 2

«OueHb BepOATHBIN» (BBUIY BBICOKOH cTereHn pucka - 10~). Jlamee HEoOX01uMO
MIPOAHATIM3UPOBATH MOCIEICTBUS HACTYIIJICHUSI OTTACHOTO COOBITHUS.

- [locmeacTBUST OMACHOTO COOBITHS OBLIM OTMPEEIICHBI KaK «YMEPEHHBIEY,
MIOCKOJIbKY COOTBETCTBYET KPUTEPHSIM BO3JICHCTBUS, OCYIIIECTBIISIEMbIM Ha Pa3INy-

HbIe 00BEKTHI, MPUBEACHHBIM Ha PUCYHKE O.

Epmiinsnbie ciy- Egunitabibie  cnysain | Cpegime QuHancoBbie Pyropogoreo  ocywe- | Mpogonssrenskoe Bpemernoe  Hapywene

wan wbenw nioged | CYLECTEENHONT BO3AEN- | NOTEPH, HEOBXOOUMO W3- |CTEMAET CBOI0  AEATENE- | CHUMEHWE YPOBHRA GOUM- | paboTocnocofHor cOCTORHNE
(OGHOFD HE MKINW- | CTBMA HA CHPYMEIOWYIO | MEHEHKE CTPATEMM OPFa- | HOCTE B SBEPHITHOM PEXM- | AnbHOMD OBCNYHMBAHNR, | KPHTHSECKON wHppacTpyk-
@ [OH), HA IA0POBLE | CPELY U NOTEPS DYHKLKE | IMIAUKK ANA  BOIMBWLE- | ME, NPK 3TOM AONYCKAKNTCH | HAHSCEHME yuepba | Typel K CEpeaiHme clon B
4 [4yencoera OKaIbBA- | JKOCHCTEM,  BKTWBHbIE  HWA ywepla, HaHECeHWe |JHAUWMTENbHME OTCTYNNE- O0berTaM  CouMansHO- | ODECTEYSHNN  KOMMYHATbHL
£ |eTCR 3HEMMTENEHAS | ASACTEWA N0 BOCCTAHOE- | YIWSPHa  NPOW3BOGCTBEY, |HMA OT NPMHATOR DOMWTHEN | KyNETYPHOTD  HA3HEYE- | MW YCIYTANK, KOTOPEIE MPWBs-
| marpyaka, B SAMHIN- | NeHM0 OKRPYRMOWEH | NoTEPH B BU3HECE NPUBO- | OPTaHW3AUMK,  BEINONHE- HWA, HEBNaronpUATHOE | OAT K 3HAWMTENBHEIM Heygob-
£ [Mbix cyuasx weab-| cpens OAT K BOMHWYHBIM CNYUS- |HUE HEKOTOPR EyHKLAA | JIMOLMOHANBHO-NCHXD: | CTBaM 1 cBoAm 8 paboTe nep-
XDIAME  JBARYALME Ay BaHKpOTETRA MO OT- |PYNOBOACTEE  CO 3HAYM- | NOMMYECKDE Boaaed- | coxana
nafed  {MEHbWE ABNBHEM HANPARNEHAAM | TENBHSIMN  HADYIEHUAMS, | CTBIE HA FPYNNG! MR
wan Ha 24 yaca) ABATENSH0CTH M 3HANM- | HEGOBEOWE BalCWEsy py-
TEIbHEIM  YEO/ILHEHAAM | KCBOACTEY  CO CTOPOHBI
nepcorana nepcoHana, OCEEWEHNE
CODBITHA MECTHRIMW W PE-
rroHansHE M Chik

Pucynox 4 — Kpumepuu nocreocmeuii onacno2o coovimus
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Jlanee, cornmacHo, PUCYHKY 5, YPOBEHb PUCKa OBLT OmpesiesieH Kak «Brico-
kuit». CriejoBaTenbHO, HEOOXOAMMO POBEACHHE KOJTMUECTBEHHOTO aHAIN3a PUCKa
PYKOBOJICTBOM M MPUHATHE HEOOXOUMBIX MEP MO 00eCIeueHni0 6€30MacHOCTH Ha

[MOTEHIUAIBHO-0ITACHOM OOBEKTE.

MNocnancrauR
Kauecrasunan oueHka

REPOATHOCTH
HeaxaunrensHeia Hebonwwue YiepeHmmie Suaarensmbie Karacrpoduyeckue

Moutn Hasephska | Puck cpearni | Puck cpeatmil

Ouerb BEPOSITHO PUCK HA3KHIA PUCK cpeaHni EbICO BSCO

BoamoxHO PHCK HU3KMIA PUCK HAIKHA Puck cpeaHuni: iz BECO

ManoseposTho Pyck Mz | PUCKWUIGA | Pvicx c;;euv;uﬁ PHCK CpeaHuit

Peaxo Puck MM | PUCK HMAKMA | Pk M3 | Puck cpeanmit PHCK CpeaHmit
Crierb peaxo PuckHm3ion | Pucknuaom | Puck Hu3igid | Puck iakiedi | Puck cpeasmit
MoyTH HEBOIMOKHO P;lﬂuﬂllﬁ | Pumg B | PUCK HU 3R mm' . mm -

Pucynok 5 — Tabnuya yposHeii pucka
1.8 OnpenesieHue MocaeCTBUIA ONMACHOTO COOBITHSA

ABapuiiHasi pa3repMeTu3alys YCTaHOBKH JUISl CJIMBA-HAJIMBA CKUKEHHBIX
YTJIIEBOJAOPOAHBIX Fa30B Ha KEJIE3HOAOPOKHOM 3CTAKAZAE MOXKET CTaTh UHULIUUPYIO-
MM COOBITHEM JIJIs1 aBAPUMHOIN CUTyalluu 00Jiee BHICOKOTO YPOBHS.

Jlnia onpenenenus Haubosee BEpOsSTHOTO CLIEHAPHsI pa3BUTHSL aBapuu ObLIO
COCTABJICHO JIEPEBO COOBITUM NIl YACTUYHOM pa3repMeTH3alny YCTAaHOBKH (pHUCY-

HOK 0).
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®dakenpHOE TOPEHUE

Ci

P =3,50E-02 rog*

1,00

0,035

Hcreuenne rasza
0e3 MIrHOBCH-
HOT'0 BOCILIaMe-
HCHUA

O6pazoBanue 00-
naka 'BC (TBC)

[Moxxap-Bembiika obaaka 'BC

C

P =2,03E-01 rox*

0,965

0,2895

0,2027

B3peie ooiaka 'BC (TBC)

Cs

P =8,96E-02 rox*

0,0869

Paccesnue obnaka TBC, skonoruueckoe 3arpsisHeHUE

Cs

P =6,76E-01 rox*

0,676

Pucynok 6 — /lepeso cobvimuti npu paseepmemuzayuu ycmanosku causa-vaauea CYI
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OueBHIHO, CAMBIM BEPOSITHBIM COOBITHEM CTaHET paccesiue obnaka TBC u
MOCJEAYIOIIAas JTUKBUIALNS, @ CAMBIM OITACHBIM CLIeHapueM: YacThuuHas pasrepme-
TU3allMs yCTAHOBKU — UCTEUYEHHE ra3a 0€3 MTHOBEHHOT'O BOCIUIAMEHEHHs — 00pa-
3oBanue obaaka ['BC BbICOKOM KOHIIEHTpAIIMM — KOHTAKT C UCTOYHUKOM 3aKHTa-
Hus — B3pbIB oOnaka ['BC. Ilnan-cxema pa3menieHus: COCEAHUX 0OBEKTOB U MPO-

M3BOJICTB IpeACcTaBlicHa Ha Pucynkax 7 u 8.

EKmom

Pucynox 8 — Dnuyenmp npeononazaemou agaputinou cumyayuu

J1jist MoienmupoBaHus aBApUMHON CUTYallud IPUMEM MaKCUMaJIbHO BO3MOXK-
Hoe kojmmdecTBo BemecTBa (CYT), yuacTBytomiee Bo B3pbiBe — 3T0 80% o0BeMa xe-
JI€3HOAOPOKHOM IIUCTEPHBI, @ UMEHHO — 61 T.
1. Onpeoenum pesscum 63pvisnoco npespawerus oonaxa I'BC.

[To Tabnuie 7 onpenenum KiIacc MPOCTPAHCTBA, OKPYKAIOIIETO MECTO aBapHH.

Tabnuya 1 — Xapakmepucmuxa Kiaccog npoCmpancmed, OKpy#carue20 Mecmo aeapuu

Ne XapaKkTepHCTHKA POCTPAHCTBA
KJacca
1 Hamnuue Tpy0, nomnocreii u T.1.
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2 CHIIBHO3arpOMOIKICHHOE TIPOCTPAHCTBO: HATMYKE 3aMKHYTHIX 00EMOB, BRICOKAS TUIOTHOCTD Pas3-
MEIICHHUS TEXHOJIOTHIeCKOTo 000pya0BaHus, JieC, 00JIBIIOE KOTMYECTBO MOBTOPSIOIINXCS TPETIAT-
CTBHI

3 CuIIbHO3arpOMOXKIEHHOE TPOCTPAHCTBO: OTACIBHO CTOSIIHE TEXHOJOTHIECKHE YCTAHOBKH, Pe3ep-
BYapHbII apK
4 Cnab03arpoMoxIeHHOE MIPOCTPAHCTBO U CBOOOJHOE MPOCTPAHCTBO

Knacc npoctpancTtsa —3.

CVT, kak mpaBuiio, OTHOCSTCS K 1 KJacCy B3pBIBOIMOKAPOOIMACHBIX Be-
IIECTB, COOTBETCTBEHHO, KJIACC B3PHIBHOTO MIPEBPAIICHUS ONIPE/ICIICH, KaK — 2.

2. Onpeodenum paouycvi 301 paspyulesuit om YOapHoul 80JIHDbL.

ITo Tabnuue 8 onpeaenum BcrioMorareibHble KOADPUITMEHTHI (a) s pa3-

JIMYHBIX CTENIEHEN Pa3pyLICHUS TPOMBIIIICHHBIX 3JaHHMN.

Tabauya 8 — BcnomozamenvHuvie K0 duyuernmol

Crenenn PeskuM B3PBIBHOTO NPEBPALIEHHUS
pa3pyumeHus 1 2 3 4 5 6

ITonnas 1,71 1,66 1,58 1,52 1,42 1,32
CuipHas 2,06 1,96 1,82 1,77 1,67 1,57
Cpennss 2,26 2,21 2,02 1,97 1,82 1,77
Cnabas 2,53 2,46 2,42 2,32 2,22 2,17

Paccrexne- 2,91 2,76 2,66 2,62 2,6 2,51

HUC

Panuycel 30H paspyiieHuii onpenensieM o GopMmyiie:

Ri: ]0(0,32]lgM+a), (6)
riae Ri — paauyc 30HbI pa3pyiieHust (MOJHOMN, CUIILHOM, CpeIHel, cl1aboi) uimn
30HBI PACCTEKJICHHUS, M;

M — macca TorIMBa, y4acTBYIOIAs B peakilvi, T,
a — BCTIOMOTATeNbHBIN KO3 (UIIUEHT.

Takum obpazom:

RHOHH — 10(0,3211g61+1,66) — 171 M;
R, = 100321614196 _ 347
cheﬂH — 10(0,32Hg61+2,21) — 607 M;

cJal

72

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

N30bITOouHOE NaBieHune Ha (PPOHTE yAAPHOM BOJIHBI B YCIOBHOM TOUKE OIpe-
nensieM 1o popmysam (2-4).

Takum oOpazoM, Ha TrpaHuile 0OJACTH TMOJHBIX pa3pylIeHUN W 00JacTH
CUJIBHBIX pa3pyllieHuM, U30BITOUHOE JIaBiieHuE OyneT paBHO APyony. = 101kI1a, 1 nis
oCcTaNbHBIX rpaHul] 30H: APy, = 45 klla, APcpen= 25 klla, AP = 10 klIla. Xapax-
TEPUCTHUKA TTOBPEKICHUN YIapHOU BOJIHBI MO TTOKA3ATENSIM U30BITOYHOTO JIABJICHUS
ykazaHa B 1. 1.3.3.

CxeMa panycoB BO3IECHCTBUS yapHOW BOJHBI Ipe/icTaBlieHa Ha PucyHke
10. 3mech MBI MOKEM HaOIIOAAaTh, YTO B 00JIACTH MOJHBIX Pa3pyIICHUN TOMAIal0T
00BEKTHI pe3epByapHOro napka, rakue, kak PBC-20000 u PBC-10000. O6opynoBa-
HUE, TONABIIIEE B PaJINyC MOJIHBIX PA3pPYILICHUHN, IPUHATO CUUTATh YHHUTOXKEHHBIM.
[ToaTOMy 371€CH OYEBMAHO, YTO TapaHTUPOBAHO JaJbHEHIIEE pa3BUTHE aBapUU
BCJICJICTBME Hayaja LIEMHON pEaKUUH Pa3pylIEHUW TEXHOJIOTUYECKUX COCYIOB U
ob0opynoBanus. [locnencTeus Takoi aBapuu OyIyT KaTacTpoPrUuecKUMHU.

Onpeoenum paouyc meniogo2o 8030eLUCmBUsL.

[TapameTpbl OTHEHHOTO Iapa:

e Panuyc orHeHHOro mapa onpenensieM no Gopmyie:

Ry = 3,2(0,6m)" M
Ro.. = 3,2 x 0,6 x 61000%2° = 69 m.
e Bpewms cyliecTBOBaHUSI OTHEHHOT'O 1Iapa onpeessieM o popmyiie:

t, .= 0,85(0,6m)"%% (8)

t,... = 0,85 x (0,6 x 61000)%% = 13 cek.
e Temnopoii motok (Qp) Ha MOBEPXHOCTH OTHEHHOTO Iapa cocTaBut 180 kB1/m?2,
e [Inomanae, NOKPHIBAEMYIO OTHEHHBIM IIAPOM, HaXOIUM IO hopMyJIe:

Sou.= 3. 14R5 ,, (9)
Souu. = 3,14 x 692 = 14950 M2,
e Panuyc 30H, B KOTOPBIX OT TEILIOBOTO BO3ACHCTBUS MOrMOHET 65% 1 25% mroaeit

ompenensieM o Gopmyre:

X=R,, 00", (10)

73

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

rae Qo — TEII0BOM IIOTOK Ha HOBEPXHOCTH OTHEHHOTO 1napa, KBr/m?;
t — Bpems CyIecTBOBaHMsI OTHEHHOTO 1I1apa, C;

J — MHJIEKC 103bI TEIIOBOro M3nydeHus (kB1/mM?), (Pucynok 10).

P. %
100

90

100 1000 10000

Pucynox 9 — Beposimnocmy (P) nopasicenus aooeii 8 3a8UcumMocmu 0m 003bl Menio8020 U3TyYeHUs

CooTBeTcTBeHHO: Jgs = 1500 kB1/M?, Jo5 = 500 kBT/M?;
Xes = 69 x 180%° x (13/1500)%® = 156 wm;
Xo5 = 69 x 180%° x (13/500)%8 = 236 M.

CxeMa paguycoB TEIUIOBOTO BO3JEHWCTBHUS B3pbIBA IIpeJCTaBlicHa Ha Pu-
cyHnke 11.

AHanu3upys MoJy4eHHbIE PE3YyIbTaThl, MOXKHO CJI€JIaTh BBIBO, UTO HEU30E-
xeH 3¢ dexT «lomuHO» U, Kak ciencTsue, aBapus ypoBHs «B» ¢ karactpoduye-
CKHUMHU IOCJIEJCTBUSIMU U MacCOBBIM TPAaBMHUPOBAHHUEM 33€1ICTBOBAHHOTO Ha 00b-
eKTe JACKYPHOTO IepCcoHalla, a TaKXKe IPYruX JIUL, BHITOJHAIOMNX paboThl Ha pac-
CMaTPUBAEMOM OOBEKTE M HA COCEIHUX MPOU3BOACTBaX. CpelHeJHEBHOE KOJINYe-
CTBO IMOCTOSIHHO HaXOJSALIETr0Cs IIEPCOHAIa HAa CIMBOHAIMBHOM 3cTakaze: 10 yerno-
BEK — JIG)KypHasi CMeHa, 15 4eloBeK — COTPYAHUKUA CMEXHBIX U OOCITYKUBAIOIINX
noApa3eiIeHui, a TaKKe MOJAPSIHBIX opraHu3aiuii. OO01as YuciIeHHOCTh — 25 4e-
JoBeK. Takoe KOJIMYeCTBO YEJOBEK YCIOBHO OYAEM CUUTATh TAKEJIO TPAaBMUPOBAH-

HBIMU.
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Pucynok 10 — Obracmu 6apuueckozo 6030elcmaus npeonoiazaemor asapuu

00J1aCTh NOJIHBIX pa3pylIeHUN
00J1acTh CUJIBHBIX pa3pyLICHUI 00J1acTh CJIa0BIX pa3pylICHU
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Pucynox 11 — Obracmu mepmuueckoeo 8o30eticmaus npeononazaemol agapuu

00J1aCTh OTHEHHOT'O II1apa obacth rudenu 65% nronei
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1.9 PexkoMeHaanum 1o CHUKEHHIO YPOBHSI PHCKA

AHanu3upys KOJIMYECTBEHHbIE BEPOATHOCTH MHULMUPYIOIIHUX U IPOMEXY-
TOYHBIX COOBITHH B CTPYKTYpPE€ COCTABIIEHHOI'O J€peBa OTKA30B I UCCIIENyeMON
aBapUHOIN CUTyallud, MOYKHO CJI€laTh BBIBOJ, YTO OCHOBHBIMHU COCTAaBJISIOIIUMU
MOJIY4YEHHOU (JIOBOJIBHO BBICOKOM) YaCTOTHI €€ HACTYIUIEHUS BBICTYHAIOT (PAKTOPBI
BMELIATEIbCTBA B TEXHOJIOTUYECKUH TpoLecc yenoBeka. Hecobmoaenue oneparo-
POM JIOJDKHOCTHOM MHCTPYKLUMHU (OCTaBjIeHHE pabodyero MecTa, BO3JEWCTBHUE Ha
YIUIOTHUTEIbHBIE COCTMHEHUS, HEKAUeCTBEHHBI MOHTaXX PYKaBOB), TpeOOBaHUI
0€3011acCHOr0 NPOTEKaHUsI TEXHOJOTMYECKOT0 Mpoliecca (HEMPOBEAEHHE MTPeaBapu-
TEJIBHOTO OCMOTpPA, HEMPOBEICHUE JIETa3alluy 3JIEMEHTOB CUCTEMBI, IPEBBILIECHUE
CKOPOCTH IOJIaydl MPOJAYKTa, MEepenuB EMKOCTH), TpeOOBaHUI 0€30macHOCTH pa-
OOTBI Ha YCTAaHOBKE (HE YCTaHOBJIEHBI TOPMO3HBIE OAIlIMaKy, HE IPOBEJCHO 3a3€M-
JeHue 0JIOKOB, IPUMEHEHUE YIAPHOTO HHCTPYMEHTA) BEPOSATHEE OCTAIBHBIX COOBI-
TUH IPUBEAYT K BOSHUKHOBEHUIO aBAPUIHON CUTyallul HA YCTaHOBKE.

Jlokazath 3Ty 3HAUMMOCTbh MOYKHO YOpaB (Wiv npupaBHsB K 0) U3 BETOK Jie-
peBa OTKA30B BCE JIEMEHTHI C y4acTHEM orepaTopa. Takum o0pazoM, BEPOSTHOCTD

riaaBHOro cobbIThs craner 1,48 - 102 1/rox, uto Goisee, 4yeM B 4 paza HHMXKE MOIY-

YEHHOU B UCCJIEAOBAHUHN BEPOSATHOCTH.

[ToaTOMy, B mepByI0 o4epeib, HEOOX0AUMO pa3paboTaTh MEPONPHUATHS TI0
(GbOpMHUPOBAHUIO Y TMYHOTO COCTABA YETKOTO MOHUMAHUS BAXKHOCTH COBEPIIIAEMbIX
(WM HecoBEpIIAEMbIX) IEUCTBUN, PETYJISIPHO MPOBOAUTH 1I€JIEBbIe MHCTPYKTAXKHU,
TPEHUHTU U TpeHUpoBKH 1o [IMJIA.

Takke JOBOJBHO BaXXKHYIO pOJib B 00€CleUeHUr 0e30MacHOr0 MpOTEKAHUS
TEXHOJIOTHYECKOr0 MPOLIEcCa UTPAET COCTOSTHUE 00OpYyAOBaHMS, TPUOOPOB U CO-
eaquHeHud. KpailHe BaXXHO pEryiasipHO NPOBOAUTH OCMOTPBI M COBEpIIATH pe-
MOHT/3aMEHY HEUCTIPABHBIX U HEMPUTOTHBIX JJIsi O€3011aCHOM pabOThI JIEMEHTOB.

Kak npasuiio, Bce MEpOINpUsITHS, HAIPABJICHHBIE HA MOBBIIIEHUE YCTONYHU-
BOCTU (DYHKIIMOHUPOBAHUS 00BEKTA MOXKHO PA3EIUTh HA 3 TPYMIIBL:

- OpraHn3alOHHBIE MEPONIPUATHS;
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- Texau4yeckre MEepONpUATHS,
- KomOuaMpoBaHHBIE MEPOTTPUATHS (OPTaHU3AMOHHO-TEXHUUIECKUE).
OpranuzaimoHHbIe MEPOIPUSATHUSI HAMPABIICHBI, B OCHOBHOM, Ha (hOpMUPO-

BaHHE y TIEPCOHAJIa 0OBEKTA MPABWIBHBIX IIEHHOCTEH U YOCKACHUI B OTHOIIICHUHT
paboueit cpenbl, pabodyero mpoiecca, COBEpIIaEMbIX WM HE COBEPIIAEMbIX JCi-
ctBuil. Takue MeponpusTusl peanusyloTcs yepe3 oOydeHHe, TPEHUHTH, KOYUUHT.
HyxHO moHUMAaTh, 94TO TpoIiecc 00ydeHus: TpeOyeT BpeMeHH pa3paboTKu, BHEApE-
HUS U pealii3allii U CTOUT IPUHUMATh BO BHUMaHUeE, 4TO Ha MposiBiieHue dddexra
OT TaKOTO POJIa MEPOTIPUATHHN 3aKJIaIBIBAIOTCS OOJbITNE HHTEpBaIbl. Ho HEb3st OT-
puIaTh TOT GaKT, 9YTO CPEIN BCEX MPOUYUX MEPOIPHUATHI OpTaHU3AITMOHHBIC HAN0O0-
nee 3(PeKTUBHBI, MOCKOIBKY (PYHIaMEHTATLHO MEHSIOT WIN (HOPMUPYIOT MOJIEIb
TTOBEICHUS HETIOCPEICTBEHHBIX YIaCTHIKOB TEXHOJIOTHUECKOTO IPOIIecca, 4To Tpe-
BEHTUBHO pabOTaeT Ha CHIXKEHHE BEPOSTHOCTH peaju3allid OMACHBIX COOBITHH.
HauGonee momynsipHBIMH NpUMEpPaMU OPTaHU3AIMOHHBIX MEPONPUITHI MOKHO
BBIJICTIUTh Takue, Kak: JIMJACPCKUU TOBEAECHYECKHH ayauT Oe30MacHOCTU, MpPOo-
rpamMma «5 maroBy, BeisiBiienue OJ] u OV, 3eneHbie Kacku NIl HOBUYKOB, OIICHKA
PUCKOB TMepel HayajaoM paldoT, 30JI0Tbie TNpaBuja KOMIIAHWHM, CHCTEMa
«Q.U.E.S.T.», kKKAPKAC 6e30omacHOCTH» U ITPOYHE.

Texnuueckne MeponpusiTUs (PYHKIIMOHAIBHO MPOTHUBOIOJIONKHBI OpraHU3a-
IIMOHHBIM. 3/1€Ch aKIICHT HJIET Ha PEKOHCTPYKIIHUIO, 3aMEHY, MOJACPHU3AITUIO TEXHO-
Joruyeckoro odopyaoBanus. Harpumep, BbITIOJIHEHUE €T0 B 00JIee B3PHIBOIOKAPO-
0e3omacHoM BHjE, pa3paboTka 0oJiee COBEPIIEHHOIO MPOoIllecca, KOTOPhINA UCKIIIO-
YaeT MOSBJICHUE ONPEICICHHBIX WHUIIMUPYIOMINX COOBITUH, MPUMEHECHHE TTePEI0-
BBIX METOJIMK B 00JIaCTH peaiu3allvy U T.1., B 0011IeM, BCE, UTO KacaeTcsl TEXHUYe-
CKOMY HCIOJIHEHUIO TE€XHOJIOTHYECKOrO MPOIecca U CaMoro MpOU3BOACTBEHHOTO
o0opyaOBaHUSI.

Opranu3aimoOHHO-TEXHUYECKHUE MEPOTIPUSITHS BOUPAIOT B C€0S aCIeKThI KaK
U TEPBBIX, TaK U BTOpBIX. B Bek uudposuzanuu u paszputus |T-ungycrpuu Bce

OONBIIMI OTKIIMK HAXOAAT HelipoceTH. Ha maHHBIT MOMEHT aKTUBHO HCIIBHITHIBA-
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I0TCS AJITOPUTMBI TTPOTPAMMHUPOBAHMS CUCTEM BUICOHAOIIOICHS, KOTOPBIE HA OC-
HOBE MCKYCCTBEHHOT'O UHTEJJICKTA BBISBIISIIOT HEOE30MaCHOE TOBEICHUE COTPY/IHU-
KOB 00BEKTa U CUTHAIU3UPYIOT 00 3TOM PYKOBOJISAIIMM MPOIIECCOM JIOKHOCTHBIM
auraM. Takue pa3paOoTKu, 3aMEHSIOIINE YeJI0BeKa, 00CIaloT CTaTh He3aMEHUMON
4acThIO POU3BOJICTBEHHOT'O KOHTPOJISI OTIACHBIX MPOU3BOCTBEHHBIX 00beKTOB. Ha
JAHHBI MOMEHT MOJI0O0HBIE MPOrpaMMbl TECTHPYIOT Takue nepenoBuku Poccuii-
CKOM TIPOMBITINICHHOCTH, Kak «CeBepcTanby, «CinaBHedTh», «Hedrerasy.

Hwxe nipeicrasiena cpaBHUTENNbHAS Tabau1a 1o 3pGHEeKTUBHOCTH MEPOIIPU-
atuid. JlaHHbIE IO TIOKa3aTenssM ObUTH COOpaHBl U MPOAHATM3UPOBAHBI HA OCHOBE

UMEIOILIENCS B CETH MHTEPHET UH(OPMAIIUH, a TAK)KE JIOTUKHU U 3[paBOr0 CMbICTIA.

Tabnuya 9 — CpasrnumenvHblll aHATU3 PEAU3YEeMbIX MEPONPUIIMULL NO CHUNCEHUIO YPOBHS
pucka Ha 00vexmax
Opranm3anuonsbie | Texunyeckue

KomOunupoBanubie
IMoka3zareub 3¢ pekTHB- (nmoBenenueckue Tpe- | (IlepeBoopy:xenue, N
(HefipoceTH, aBTOMA-
HOCTH HMHIH, IIPOEKThI COBepLIEHCTBOBaHUE
TU3alUsl IPOLECCOB)
MPOrpamMMbl) TEXHOJIOT M)
CroumocTh
3 — neuieBblil
. 3 1 2
2 — cpenHUi
1 — noporoii

CJ105kHOCTH BHEAPEHUS
3 — mpocroit

2 — cpenHui

1 — cnoxHBIN

Bpems Ha BHeapeHHe
3 — ObIcTpO

2 — cpenHe

1 - nosro

CradtunbHocTh GyHKIMO-
HHUPOBaHMSI, aMOPTH3a-
nus

3 — Hanbosnee cTabMILHO

2 — cTa0WIBLHO

1 — meHee cTaOHIBHO
JocTrxumMblii pe3yabTarT
3 — MakcuMyM 3 PeKTHB-
HOCTH 3 1 2
2 — 3pHeKTHBHO

1 — menee 3 hexTHBHO

UTOIo 13 8 9
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Takum oOpa3oM, MOKHO clelaTh BBIBOJ, YTO Ha «IUCTAHLIUU» 0€30r0BO-
POYHO IUAUPYIOT OpraHU3alMoHHbIe MeponpuiaTui. Ho Ha peanuzanuio Mmeponpu-
STUI He BCEerJa pyKOBOJCTBO FOTOBO BBIICIATH HECKOJIBKO JIET, 3 (eKT 3auacTyro
HY>KEH cpa3y. DTUM XOpOIU TEXHHUECKUEe MeponpusaTus. OpraHn3aliMOHHO-TEXHH-
4eCKHEe MEPOTIPUSTHS B CUIIYy TOTO, YTO PEIIAIOT U T€, U JPYTUE BOIPOCHI SBISIOTCS
OTJIMYHON aJbTEPHATUBOW JIOJTO BHEIPSIEMBIM MOBEACHYECKHUM MEPOIPUATUSAM U
MEeHEee CTaOMIIbHOMY TEXHHUYECKOMY IepeBoopykeHuto. Ho Takue paspaboTku
TOJIbKO HaXOJATCS HA CTaJUU TECTHPOBAHUS M TOBOPUTH O XOPOIIO 3aPEKOMEH/IO0-
BaBIIUX ceOs B MPOM3BOJCTBEHHOM KOHTPOJIE CHUCTEM U aJITOPUTMOB TMOKAa PaHO.
[ToaToMy O0J€E MOAPOOHO OCTAHOBUMCS HA JIBYX XOPOIIO U3BECTHBIX TUIIAX.

1.9.1 KyasTypa 6e3onacHocTH

[TornmaHue TOro, YTO BIMSIET HA KYJABTYpY 0€3011aCHOCTH OpraHU3alun MO-
KET BHECTHU 3HAYUTEIBHBIN BKJIaJ B U3MEHEHHE OTHOUICHUS U IMOBEICHUS CO-
TPYAHUKOB B YAaCTH 3/J0pOBbsl U 0€30MaCHOCTH Ha pabouem mecte. s Toro,
yTOOBl KyJbTypa 0€30MacHOCTH OblIa YCHEUIHOHM, €l JOJDKHBI PYKOBOJUTH
CBEPXY - TO €CTh €€ I0JKHbI IPUHUMATh, IPAKTUKOBATh U MIOKA3bIBaTh CBOIO IIPU-
BEPKEHHOCTh €1 TUPEKTOPA, YIPABISAIOIIME U CTapIure MeHekepbl. CHIIbHOE JH-
JIEPCTBO U IPUBEPIKEHHOCTh PYKOBOJICTBA HAIIPSIMYIO CBSI3aHBbI C [TOKA3aTENSIMU 0€3-
OIIACHOCTH, IOCKOJBKY OHU JIEMOHCTPHUPYIOT Ha NPHUMEPE COTPYAHUKOB, KaKUE
neicTBus OyayT BO3HArpaXKACHbI MM HaKa3yeMbl, UTO, B CBOIO OUY€pe/b, BIUSIET HA
TO, KakHe JIEWCTBUS U KaKO€ MOBEJECHNUE COTPYIHUKHU Oy IyT MHULUUPOBATH U MO/~
JIep>KUBATb.

Kynperypa 6e30macHOCTH, 10 CBOEH CYTH, - 3TO OpraHU3alMOHHAs CUCTeMa
BBICTPAUBAHUS YCTAaHOBOK, YO€XK/ICHUN U LICHHOCTEH, KacaroluuXcsi BOIPOCOB 0e3-
OITACHOCTH B KOMITaHUU.

OcCHOBHBIE BOIIPOCHI, KOTOPHIE KaXK/IbI PYKOBOJIUTEIb, OTBEUAIOIIHH 32 0€3-
OIacHOE MPOBEJCHHUE U BBITIOJHEHNE pabOT, JOKEH IPUHUMATh B PacyerT:

HACKOJIbKO BakHA 0€30MacHOCTh Ha paboueM MecTe B 1[eJIOM?

0€e301acHOCTh — BpEMEHHAas JIM MOCTOsSIHHAs Mepa?
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CYILIECTBYET JIU KOMIIPOMUCC B COOTHOIIEHUH 0€3011aCHOCTh-3aTPaThI?
be3ycnoBHO, 11 JOCTUKEHUS HEOOXOIUMOTO YPOBHS KYJIBTYphI Oe30mac-
HOCTH [IEPBOHAYAJIbHO HY’KHO BOCIIMUTHIBATH IIPaBUJIbHBIE IECHHOCTH B I1EPBBIX PYy-
KOBOJUTENSIX U MEHEKEpaXx.
Kak nmpaBuiio, Beiaenstor 9 obmux ¢popMm noBeneHus (MU KyJIbTypPHBIX
JNEUCTBUI), KOTOPhIE CUUTAIOTCS HEOOXOAMMBIMU JJIs Pa3BUTHUS MMO3UTHUBHOU
KYJIbTYpbl 0€30MaCHOCTH:

1. Onpenenenue acnekToB 0€30MACHOCTH, KAaK KJIKUYEBBIX HEHHOCTEU

KOMIaHUH.

Mooxcno unmepnpemuposams, Kak COBOKYNHOCMb COOMHOUIEHUs. NO8ede-
HUsl, peuleHUll U 0XHCUOAEeMbIX YCMAHOBOK, KOMOpble NOO0EPHCUBAIOMCA U Ue-
HAMCSl KOMRAHUEU.

Opra"u3anroHHbIC IIEHHOCTH 0€30MTaCHOCTH MOTYT MepeaaBaThCs OT KOM-
MaHUM K KOMITAHUW; CYUTAETCA, YTO TO 370pOBasi MPAKTHKA, KOTJA OJIHa KOMITaHUS
3alMCTBYET HJIEU 10 OpraHu3aiuu ooecrneueHus 6€30macHon paboThl y Apyroi, 0o-
Jiee OMBITHOW/COBPEMEHHOM.

Kak npaBuiio, Takue mporpaMmbl OCHOBBIBAIOTCS HA MIPUHIUTIAX «HYJIEBOTO
pHUCKa» WM MOTYT BBICTYINATh Kak oOIee mpoduiakTHIecKkoe Meponpustue. B
J000M cilydae, KIFOUEBOW MOAXOJ OMPENENSeTCs, KaK - 0e30nacCHOCIb Npexcoe
6ceco. DNEMEHTBI OE30MTaCHOCTH 37ECh CTAHOBSITCS DJIEMEHTAMH IOBCEIHEBHOU
pabouelt neaTeIbHOCTH, a HE TOJIBKO «JIOMOJHUTEIHHON 3a1aueiy.

[TochlT MOKET TPaHCIMPOBATHCA YEPE3 3asBJICHHS O TIOJUTUKE B 00JIaCcTH
obecrieueHus U coOM0eHUs TpeOOBaHMI 0€30MaCHOCTH KOMITAHUH, TJIaKaThl/aH-
[IUIard/CTEH I IO 0€30MacHbIM METOJaM U IIpUeMaM BBITIOJIHEHUST paboT, oOpa-
IMICHUIO ¢ UHCTPYMEHTOM W MaTepuajaMu, MpopuIakKTUKe TpaBMaTU3Ma W T.1.,
«00X0IBI» PYKOBOJCTBOM, MEXaHH3MBI Pa0OTHI C OOpAIICHUSIMH U TIpOYee.

2. JleMOoHCTpAIUs JUAEPCTBA.
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3aoaua - deticmeosams max, YmoObL MOMUBUPOBAMb U BOOXHOBSMb OP)-
2ux pabomams HAO0 OOCMUINCEHUEM ONPEOEIeHHOU Yelu UIU pe3ylbmama, mpanc-
JUpYs yemKue U nociedosamenvhbvle COOOUeHUsI O BAHCHOCNU OXPAHbl 300P08bs U
beszonacHocmu mpyoa.

B GonbmnHCTBE ciydaeB JIUJIEPCTBO MEpEaeTcsa Yepe3 TakKhue MEepOoIpus-
T, KaK:

- hopMUpOBaHNE TOHUMAHWS W YyBCTBA BOBJICYUEHHOCTH y TIEpCOHAIA B ac-
NEKThl KMHCTPYMEHTOB)» Oe3omacHocTH. Hampumep, crojla MOXKHO OTHECTH TaKHe
MIPOrPaMMBbl, KaK: BBISIBICHUE «OMACHBIX JIEMCTBUU U OMACHBIX YCIOBUMY, «5 IIa-
roB 0€30MaCHOCTU» U JAPYTHE.

- IPABUJILHOE MCIOJIb30BAaHUE CPEICTB MHIUBUIYAIBHON 3aIlUTHI,

- IOBE/ICHYECKUH ayuT 0€30MacHOCTH;

- OIIEHKA PUCKOB Iepe] HauajJoM BBIIIOJIHEHUS padoT;

- peryisipHoe 00CYyXJI€HHE BOMPOCOB obOecreueHust 0e30MacHOCTH TpyJa
paOOTHUKOB Ha COBEMIAHUAX BBICIIUM PYKOBOJICTBOM.

Meponpusitus HecyT ropa3io 00Jblny0 3Q(HEeKTUBHOCTD, €CIIM B UX Pa3-
paboOTKe W BHEIPEHWHM YYACTBYIOT HETIOCPEICTBEHHO TMPEACTaBUTENN pabouei
IPYIIIBI IEPCOHANA, a TAaKXKe MPEeCTaBUTENN TPOQPCOI03HOM OpraHU3aIUu.

3. TpebyemMoe M OXHUIAEMOE IOBEIACHUE COTPVIHUKOB W MPABUIIb-

HOCTBb €TO IOHUMAHMH.

3a0aua - pazvsacHumb HEnocpeocmeeHHbIM HOOYUHEHHbIM KOHKPEmHble
Gdopmbl nosederus, mpedyrouuecs u 0xcudaemovle Om Hux.

Perynspnas oObexkTHBHaAs oOpaTHas CBsI3b PaOOTHUKY OT HEMOCPEICTBEH-
HOT'O PYKOBOJUTEISI HE TOJIBKO CO3JAET OLILYIIEHNE MPUCYTCTBUSL, HO U (POPMHUPYET
B HEM MPaBUJILHOE MOHUMAHUE MOJIEIH TTOBEACHHSI, KOTOPOE OT HETO TpeOyeTcs u
oxxugaercs. Takoe B3aMMOJENHCTBUE CTUPAET I'PaHb HEIONOHUMAaHUS, MO3BOJISIET
3agayaM (TpaMOTHO JEJErMpOBaHHbBIM) BBITIOJHATHCS OBICTpEEe U KaueCcTBEHHEE, a
TaKKe MO3BOJISIET MMPOBOIUTH PAIMOHAIbEHOE 00CYKICHHUE U yCTpaHsIET pa3HOTIa-
cusi. Kak mpaBusio, Takoro pojia B3auMoJeHCTBUE 00eCIIeYMBAETCS Yepes:

- QJICKTPOHHBIC ITMCbMA, PACCHIIIKH,
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- IAMSTKH;

- HepopMasbHBIE Oecepl;

- toolbox talks (uHCTpYyKTaXKK);

- IPyrue KOMMYHHUKAIMOHHBIE MPOIIECCHI;

- MOJKPEIJICHHE COOTBETCTBYIOIIETO MOBEACHHUS W JCHCTBUI IOXBAJIOM,
OJ1aroIapHOCTHIO, JTHOO JTOMOJHUTEIHHON MOTHBAIIHEH

4, IlepcoHanu3anus pe3yJbTaToB 0€30IaCHOCTH.

3aoaua — npuoams 3MOYUOHANLHBLI OKPAC HECUACHHBIM CLYY4asM, 0ambv
HOHAMb PAOOMHUKY, UMO B03MOICHOCb HACMYNIEHUS He2amugHo20 COObIMuUsL
OKpYdcaem 8 pasHol CMeneHu KaK He3HAKOMbIX COMPYOHUKO8, MAK U OIUMNCATUUX
KoJe2.

Biusinue TpaBMBbI WM CMEPTEIHHOTO UCX0/1a MOKHO NMEPCOHUPUIIUPOBATS,
MOKA3aB, YTO Y HETATUBHBIX MOCIEACTBHUI OT 3TOT0 HECYACTHOIO Cy4as €CTh KOH-
KPETHOE <JIUII0», YTO MOXKET MOCTPAaTh OJU3KUHN KOJIJIETa, Y KOTOPOTO €CTh CEMBbS,
netu. TakuM 00pa3oM CHUMaeTCs XalaTHOE OTHOUIEHUE K O€3JTMKON CTaTUCTHKE.

3/1eCh BAXKHO C/IENIATh aKIIEHT HAa TOM, YTO B OTPACIISIX POCCUMCKOM MPOMBIIII-
JIEHHOCTH JI0 CUX MOpP CIUIIKOM MHOTO 3IH30/I0B TPaBMHUPOBAHUS (B TOM UYHCIIC
CMEPTENILHOT0), U YTO JIFOJW MOTYT OBITh MPUBIIEYEHBI K OTBETCTBEHHOCTH B COOT-
BETCTBHH C TMOJIOKEHUSMUA O HEOCTOPOKHOM TOBEJICHUN WM CMEPTU Ha pabodem
Mecte. Takue MocyeICTBUSL 3a4acTyI0 TOAPa3yMEBAIOT aJIMUHUCTPATUBHYIO, JHC-
LUUIUIMHAPHYIO U YTOJIOBHYIO OTBETCTBEHHOCTH.

5. Bocnuranue B COTPYAHHKAX YYBCTBA MO3UTUBHOI'O OTHOIIICHHUSA K BO-

npocaM obecrieueHns 0€30MacHOCTH.

3aoaua - cnocoocmeosams pazeumuio YoencoeHull u yCmauosox, noooep-
Jrcusarouux 6e3onacHoe nogeoeHue.

Ba)xHBIM MOMEHTOM B 3TOM WHCTPYMEHTE SIBIISICTCSI paboTa HE C OTHCIIb-
HBIM paOOTHHKOM, a Tpymmoi (Opurama, mex, oTea) COTPYIHUKOB. B Bompocax
dbopMupoBaHUs IIECHHOCTEH 0€30MacHOCTH Ha paboyeM MEeCTe PeIIaroliM 3BEHOM

B OTHOIICHHUH KOHKPCTHOI'O COTPYAHUKA K JAaHHBIM BOIIPpOCAM SABJIACTCS OTHONIC-
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HUE €ro KOJUIeKTHBA K HUM. OOI11eCTBEHHOE MHEHHE 3/1€Ch TEPEKPBIBACT TUYHOCT-
HbIE YOeXKJIeHUs, TeM 0oJiee ¢ y4eTOM (PaKTOpOB HEOOJBIIOTO OMbITa PAOOTHI MU
BO3MOKHOTO HEIaBHETO TPYJOYCTPONCTBA Ha ATY JOJIKHOCTh, B YACTHOCTH — HO-
BOro Koyiektuna. Iloxanyii, 3To camast ciiokHas 3aj1a4a — nepeyoeuTh JIUIEpOB
MHEHH, CTapOXUJIOB KOMIIAHWU, CHOPMHUPOBABIIUX IPEACTABICHHE, KacaeMo
paccMaTpuBaeMbIX BOIIPOCOB.

Heo0xonuMo UCKITIOUNTH BCE 3JIEMEHTHI, 3aMeIsionue GopMUpOBaHUE
MO3UTHUBHOM KYJIbTYphl O€30MIaCHOCTH.

6. BoBJi€e4eHHOCTh M OCO3HAHHME JUYHOM OTBETCTBEHHOCTH.

3aoaua — kaxcoas wimamuas eOUHUYA O0JIHCHA NOHUMAMb CBOU BKIA0 8 (hopMU-
PosaHue Oe30NACHbIX YCI0BULL HA paboyem Mecme, KOMOPbILL Y8eIUYUBAEMCsl C CO8ep-
UleHCcme08aHuem Kyibmypvl 6e30nacHOCmU.

besomnacnas pabouas cpesa 00ycioBicHa:

- [loHuMaHKEeM KOHKPETHBIX JEUCTBHUI WU O€3IEMCTBUM, a TaAKKE UX I10-
CIICACTBUSIMU;

- [IpoBOAUTH MpeaBapUTEIIHLHBIN aHAIN3 CUTYaIlMH MEpe]] HauajaioM padorT,

- BBISIBIIATE OMACHOCTU U MPOU3BOAUTH OIIEHKY PUCKOB, MPEXKIE YeM OHU
peATN3YIOTCH;

- CunTaTh KOJUIGKTUBHYIO OTBETCTBEHHOCTH 3a 0€3011aCHOCTh - COOCTBEHHOM;

- CnegoBath MpaBujiaM U HHCTPYKIUSAM Ha paboueM MeCTe;

Branenue 3TUM HHCTPYMEHTOM SIBJISICTCS OJTHUM M3 HEOOXOIUMBIX acIeK-
TOB 3aPO>KJICHUS MEPBBIX MJIOJ0B MO3UTUBHOM KYJIbTYphI O€30macHOCTU. BaxkHO co-
31aTh NOYBY JUJISI pOCTA U COBEPUICHCTBOBAHUS TAHHON MOJIENH, & TAK)KE HAMPaB-
JATh B HY)KHOM HaIpaBJICHUM CTAaHOBJIECHHE HOBOM, 0OJiee COBEPIICHHOMN CH-
CTEMEI.

JIJ1st TOOMIPEHMS UM Pa3BUTHsI COOCTBEHHOCTH CTapIINM PYKOBOJIUTEISIM
clieyeT MOOIIPATh U MOJIEPKUBATH CIIETYIOIIEE:

e [IpuBnedyeHue COTPyIHUKOB:
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- Buzyanuzarnusi, 1eMoHCTpanusi KOHKPETHBIX PE3YIbTaTOB yCHIINMA, 3aTpa-
YEHHBIX HA OpraHU3aluio0 oOecreueHrs 0e30MacHOCTH, B TOM YHCIIE U CaMUX CO-
TPYJIHUKOB.

- CokpanieHue couaibHbIX 0apbepoB MEXAY KOJUIEraMHu.

- BoBiieueHnue Bcex pyKoBOAUTENECH CTPYKTYPHBIX MOJpa3/ieIeHU B Mpo-
[[ECC CTPATErMYeCcKOoro MIaHUPOBAHUSI MEPOTIPUATUIA IO BOIIpocaM oOecrieueHus
0€30MacHOCTH.

- [Ipouiecc HenpeprIiBHOTO 0OMeHa uHdpopmaiuei, GopMupoBaHue J0BEpPH-
TEJBbHBIX OTHOILICHHUI.

e [locTpoeHne OTHOLIECHHM:

- CruuioueHrue KoOMaH bl yepe3 TUMOUIIINHT .

- IIpenocraBneHne TOAIM BO3MOXKHOCTEH Il COIIMATBHBIX KOHTAKTOB
(HampuMep, KOPIIOPATUBHBIC MEPOTIPUSITHS).

- Perynsapabie Oecelbl Ha COIMAIIBHOM YPOBHE (HampHMep, paccripochl O
BaKHBIX BEIaX B )KM3HU KOJUIET).

- 'enepanust pa3roBopoB 0 6€30MaCHOCTH — TOHKOE BILIETEHHE BOTIPOCOB
0€3011acHOCTH B OOITUI pa3roBop.

- [IpegocrapieHue pa3auyHOro poaa yaoOcTB st KompopTHON paboueit
Cpenbl uiau oTAbixa (KodemarinHa, 00opyoBaHHas 30HA JJIsl KypeHusl, ay1l, OJa-
rOyCTPONCTBO MPUJIETAIOIIEH TEPPUTOPHH ).

e JleMOHCTpauus MOAICPIKKHU:

- BricTpanBanue nOBEPUTEIHHBIX OTHOIICHUN B KOJIJIEKTHBE, IPUCITYIIHU-
BaThCsl K MHCHHIO COTPYIHHUKOB TI0 BOIPOCaM O€30MMacHOCTH.

- [ToompsATh COTPYAHUKOB OTKPHITO TOBOPUTH O HAPYIICHUSIX TPEOOBAHUN
0€e30IacHOCTH.

- Pacmupenue npaB ¥ BO3MOXKHOCTEH ITyTEeM MOOMIPEHUS T€X, KTO MTOTHH-
MaeT BOIMPOCHI 0€30MaCHOCTH 1 OKa3aHUs UM IOMOIIM B PEIICHUU TTPOOIeM.

7. TloBelIlIEHWE OCBENOMIIEHHOCTH 00 OITACHOCTH/PUCKE W MX Npodu-

JJAKTHKA.
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OTauyHBINA IpUMEP MO peaTnu3aluy 3TOT0 KyJIbTYPHOTO MEPONIPUSITUS —
nporpamma ynpaienus HSE-puckamu «5 maros 6e3onacHocTn», pazpadoTaH-
Has ¥ BHeJApeHHas Ha oObekTax skcmryatauuu [TAO «I"aznpom».

8. VYunvyumienue nonumManus v ddbdexkTuBHOe GHVHKIIMOHUPOBAHUE CH-

CTEM YIPABJCHMUS NPOMBILILICHHOMN 0€30IIaCHOCTRIO | OXPaHOM

Tpyaa;

Cucrtembl ynpaBi€HHUs OXpaHOW TpyJa M MPOMBIIUIEHHONW O€301acHo-
CTBIO SIBJISIIOTCSI 00513aTEIbHBIMU JJIs1 pa3paboTKu U o0ecriedeHus: PyHKIIMOHU-
poBanusi. OIHAKO, 3a4acCTyI0 TaKM€ CHUCTEMBbI HOCAT (hOpMalbHBIA XapakTep B
BHUJI€ OJHOTO JIMIIb pazpadboranHoro Ilonoxenus. g kauecTBEHHOTO (QyHK-
HUOHUPOBAHUS BCEH CUCTEMBI — HEOOXOAMMO TBEPJIO€ MOHUMAHHUE BCEMU PY-
KOBOJUTESIMU CTPYKTYPHBIX NoJpazaeiaeHuil (He tonbko cayx0bl OT, I1Ib u
[1K) BaxkxHOCTH Kaxkao0r0 U3 3jaeMeHToB, cocTapisomux CYOT u CVYIIb.

9. KoHTpoJib, aHanu3, padboTra HAJI OIUOKAMHU JIMYHOW YD EKTUBHOCTH .

31ech nmoJipazyMeBaeTcs MoaydeHue o0paTHOM CBsI3U 1O CBOEH paboTe U pa-
6oTa Haj noBbIIeHuEM Y ()EKTUBHOCTH KOHKPETHO MEHEKepa. DKCIepTaMu, Kak
MPaBUJIO, BHICTYIIAIOT HEMOCPEICTBEHHBIE PYKOBOJIUTEIIN, KOJUIETH, a TAKXKE PYKO-

BOJMTEIIM CMEKHBIX CIIyO M HalpaBJICHUN.

1.9.2TexHu4ecKoe nepeBoOOpPyKeHUE

Ou4eBHIHO, YTO CYIIECTBEHHYIO POJIb B YCTOWYMBOM (DYHKITMOHUPOBAHUU
J1000r0 OMacHOTO MPOU3BOJACTBEHHOI0 00BEKTA SABISETCA HAASKHOCTh €ro 000py-
JIOBaHUA W aKTyaJlbHbIC TEXHUUYECKUE PEILICHUS, HAIPpABJICHHbIE HA MUHUMM3AIUIO
MOCJICICTBUI TUMIOTETUYECKU-BO3MOKHON aBAPUITHON CUTYAIIUU.

Exeronubiii oT4eT 0 AeATENRHOCTH PocTexHaa30pa MOKAa3bIBAa€T HAM, YTO
OombIas 4acTh 0OOPYIOBaHUS, JKCIUTYyaTUPYEMOTO OMACHBIMU TMPOU3BOICTBEH-
HBIMU O0BEKTaMU HEP)TEXHMHUYECKOTO KOMILIEKCa (B TOM YHCIIE CIMBOHAJIMBHBIC
ACTaKa/ibl) HYXJAIOTCS KAK MUHUMYM B KallUTaJIbHOM PEMOHTE, a B Ujeaje — B 3a-
MEHE Ha 00Jiee COBEpIICHHbIC U COBPEMEHHBIE Y3/l U arperatbl. B O0JIbIIMHCTBE

CBOEM, CIIMBOHAJIMBHOE OOOpPYHOBaHUE, JKCILUIyaTUPYyEMOE HEPTEXUMUUYECKUMHU
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MPOU3BOJICTBAMHU, HE MOJIEPHHU3UPOBATIOCH JECATWICTHSIMA C MOMEHTA 3alycka
MPOU3BOJICTBA. 332 3TO BpeMsI Ha PHIHOK YCHEIHU BBIUTH MEPEIOBbIE TEXHOJOTUH B
ATOM 00JACTH, KOTOPhIE MOTJIM Obl 3HAUUTEIBLHO CHU3UTh PUCK aBApUU B paccMar-
pUBAEMOI TEXHOJIOTMYECKON ONepaIuu.

Pazymeercs, ycTpoiicTBa [Jisl CliMBa WM HAJIMBA HE(TENPOIYKTOB JIOJKHBI
OTBEYATh PA3JIMYHBIM T'OCYJIAPCTBEHHBIM U OTpacieBbIM cTaHiapTaMm. CoriacHo
'OCT 27.003-90 nanHoe 00OpyJI0OBaHHE OTHOCUTCS K M3JEIUSIM MHOTOKPAaTHOTO
[UKIMYECKOro npuMeHeHus. OHO pacCuMTaHO Ha JUIMTEIBHYIO AIKCILTyaTaluio,
MOJICKUT OOCITY>KUBAHUIO, PEMOHTY M BoccTaHoBieHUIO. [1o 3aBepiiieHnn pacuet-
HOT'O CPOKa CIIYXObI MMPOBOASTCS MEPONPUATHS IO €ro MpojyieHut0. OHU JOJIKHBI
orBeyaTh [locranoBnenuto denepanbHOr0 rOPHOTO M MPOMBIILICHHOTO Haa30pa
P® Ne43 ot 09.07.2002 r., KOTOpOE YTBEPAUIIO MOJOKEHHUE O MOPAIKE TPOIICHUS
Cpoka 0e30macHOr0 MCIOJIb30BaHUsA 000pPYAOBaHUSI HA OMACHBIX MPOU3BOICTBEH-
HBIX 00beKTax. Takke mpu dKCIEPTU3e HATUBHBIX YCTPOUCTB MPUMEHSIIOTCS TaKHe
nokymeHThI, kKak P 09-539-03 u P/] 09-484-02. Ecnu npoBepka mokaszajia oTpuIia-
TEJILHBIN pe3yibTaT, TO 000PYI0BaHUE BHIBOAUTCS U3 IKCILTyaTallud U YTUIU3UPY-
eTCHl.

HauGosnbias 6e3omacHas CKOPOCTh HAJIMBA WA CIIMBA JKUJIKOCTUA 3aBUCUT
OT TUNAa He(PTETPOAYKTa U €T0 XapaKTEPUCTUK, TUaMETpa U BUa MaTepraia CTEHOK
TpyOomnpoBoga. OHa yCTaHABIMBAECTCS B COOTBETCTBUM C PEKOMEHIAIMUSIMU TIO
MPEIOTBPAIICHUIO OMACHOM AJIEKTPHU3allMK MPOAYKTOB NEepepabOTKu HEPTH TpH
HaJIMBE B BEPTUKAJIbHBIC U TOPU3OHTAIILHBIC PE3EPBYapPHI.

Ha cerognsiinuii eHb, B MPEIJIOKEHUSX MO MOJICPHU3AIMN CITMBOHAJIMB-
HBIX KOMIUIEKCOB HesocTaTka HeT. CoBpeMeHHbIE KOMIUIEKCHl 00eCTieYnBaroT 0e3-
OMacHyro paboTy, 0osee BBICOKYIO MPOU3BOIUTENBHOCTh OTTPY3KU/TIPUEMKH yTJIe-
BOJIOPOJIOB, JIOKAJIBHOE WJIM PACIIpEICIICHHOE yIpaBiieHne 000py0BaHUEM, OTlepa-
TUBHBIA Y4€T MpUéMa/OTITyCKa YIIIEBOJOPOOB, a TaKXKe 00s3aTeIbHYI0 WHTErpa-
U0 ¢ UH(POPMAITMOHHBIMU CHUCTEMaMHU, 00ECIIeUrBaIOIIe aBapuiiHOE cpabaThiBa-
HHUE CUCTEM NPOTHBOABAPUMHOW 3ALIUTHI B CIIy4ae OTKJIOHEHUS MOKAa3aTeJIeh TeX-

HOJIOTHYCCKOI'O IMpouecca OT HOpMaJIbHBIX.
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3. DPUHAHCOBBIA MEHEJI)KMEHT, PECYPCOD®®EKTHB-
HOCTDb U PECYPCOCBEPE’KEHHUE

3.1. IIpeanpoeKTHBII aHAIU3
3.1.1. IloTeHuMAIbHBIE MOTPEOUTEIHN Pe3yIbTATOB HCCJIeI0BAHMS

Marucrepckas quccepranus o teme «KoMIUIeKCHas OLIEHKa TEXHOT€HHBIX
PHUCKOB IPY TPAHCTIOPTUPOBKE HEPTH U HE(YTETIPOTYKTOBY PEATH3OBBIBACTCS B paM-
kax HUP mns npeanpustuii HepTeXMMHUYECKOro KoMILJIeKca.

HccnegoBanue TaHHOTO BONPOCa, M Takke MH(POpMalUsS U JAHHBIE, MOTY-
YEHHBIE B PE3YyJIbTaThl PA0OTHI U MPEIOKEHUSI MEPOIPUSITUU IO CHUKEHUIO PUCKA
BO3HUKHOBEHUSI AaBAPUUHBIX CUTYalIUM Ha KEJIE3HOAOPOKHBIX ICTAKAAAX M0 CIIUBY-
HAJIUBY CKMKEHHBIX YIJIEBOJIOPOIHBIX Ta30B.

CraTtucTuka aBapuiiHOCTH Ha paCCMaTPUBAEMBIX 00BEKTAaX HE CHUKAETCS, a
MECTaMH M PACTET, COIJIACHO NaHHbIM PocrexHanzopa. M3 3T0ro MoXHO caenartb
BBIBOJI UTO PEIICHUSI, TPEACTABIEHHBIC B JAHHOW MAaruCTEPCKON AUCCEPTAIUH, T10-
MOT'YT CHU3UTh PUCK U IPEIOTBPATUTh ABAPUMHBIE CUTYallMM HA PACCMOTPEHHBIX

00BbEKTAX.

3.1.2. AHA/IU3 KOHKYPEHTHBIX TEXHHYECKHUX pelleHui

C nomomiblo aHaau3a KOHKYPEHTHBIX TEXHUYECKUX PEIICHHN MOYXHO BbI-
SBUTH CUJIbHBIE U C1a0ble CTOPOHBI pa3pabOTOK KOHKYpeHTOB. [IpoBeneM maHHbIN
aHaJlM3 ¢ TOMOIIBIO OLIEHOYHOM KapThl, KOTOpas mpeactasieHa B Tadbmure 10.

K1 — TpaguimonHas MeToMKa pacuera pucKOB BPYUYHYIO;

K> — npenyioxxeHnas MeToanka, ONMMCaHHAs B IUCCEPTALINHU;

K3 — TpagunmonHas MeToiMKa pacueTa puckoB ¢ nmomornisio MS Excel.
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Tabauya 10 — Oyenounas kapma 015 CPA6HEHUSL KOHKYPEHMHbBIX peuleHUull (pa3pabomox)

Bec | bamnbt KOHKYpeHTHOCTIOCOOHOCTD
. KpH-
Ne | Kpurepuit oetiicin te- |[Ba | B |Ba | Kua K Kis
pust
1 2 3 4 5 6 7 8
TexHuuuyeckue KpuTepum oueHKHU pecypcodpdexkTuBHOCTH
1 | YnobctBo B okcmuryaranuu | 0,07 | 2 4 3 0,14 0,28 0,21
2 | HagexHocts 0,15 | 4 4 4 0,6 0,6 0,6
3 | Be3onacHocTh 0,11 |5 5 4 0,55 0,55 0,44
4 | OyHKIHOHAT 0,05 |3 4 4 0,15 0,20 0,2
5 | Harmagaocts 0,08 |3 4 4 0,24 0,32 0,32
DKOHOMUYECKHE KPUTEPHH OLIEHKU YPPEKTUBHOCTH
1 KoHKypeHTOCTIOCOOHOCTH 01 |3 5 4 |03 05 0.4
POIYKTA
9 YpoBeHb  NPOHUKHOBCHHS 0,08 |3 9 3 |024 0,16 0,24
Ha PBIHOK
3 Ilena 0,1 |3 4 2 103 0,4 0,2
4 [IpennonaraeMblii CPOK 3KC- 0,09 |4 2 4 0,36 0,45 0,36
TuTyaTanuu
5 duHaHCHpOBaHUE  pa3pa- 0.1 5 4 3 |02 0.4 0.3
00TKH
Hroro 1,00 |32 38 |35 |3,08 3,86 3,27

[To3uumst pa3pabOTKM U KOHKYPEHTOB OLEHMBAETCS IO KaXIOMY IOKa3a-
TEJIO SKCIIEPTHBIM MyTEM M0 S-0ayIbHOM 1IKaie, rae | — Haubonee ciabas mo3u-
s, a S — HauboJiee cuiibHas. Beca mokasaresneil, B CymMme JOJKHBI COCTaBIIATH 1.

AHanu3 KOHKYPEHTHBIX TEXHUYECKUX PELICHUN onpeaeseTcs no popmyiie:

K2B-R, (12)

rae K — KOHKypeHTOCTIOCOOHOCTh HayYHOU pa3paOO0TKH WIIM KOHKYPEHTA;

Bi — Bec nmokazarens (B 10J5X €IUHULIBI);

bi — 6amn i-ro mokazares.

Cymma kputepueB Ki=3,08, K»=3,86, K\3=3,27, 4T0 noka3bIBaeT JaHHas
OIICHKAa pHCKa, OTIMCaHHas B JUCCepTaIliy, Hanboyiee KOHKypeHTa. KoHKypeHTHOe

PEUMYILECTBO Pa3pabOTKH, MPEACTABICHHON B AMCCEPTALMU — 3TO HAJEKHOCTD,

HarjsiaHOCTh, HU3Kas IICHA.
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3.1.3. SWOT - anaau3

SWOT-ananu3 npuMeHSIOT sl MCCIICAOBaHUs BHEIIHEH W BHYTpPEHHEH
cpensl IpoekTa. MaTpuila COCTaBIsETCS Ha OCHOBE aHaN3a PhIHKA W KOHKYPCHT-
HBIX TEXHUYECKHUX PEIICHUH, U MOKA3bIBAET CUIIBLHBIE U CJIA0bIE CTOPOHBI MPOEKTA,
BO3MOXKHOCTH H YTPO3bI IS Pa3pabOTKH.

[TepBbrit ATanm 3aKiar09acTCs B ONMMCAHWU CHIBHBIX M CIA0BIX CTOPOH TIPO-
€KTa, B BBISIBJICHUH BO3MOKHOCTEH 1 YTPO3 IS peaTu3aliuy MPOEKTa, KOTOPBIE MPO-
SBWJIMCH WJIK MOTYT MOSBUTKLCS B €ro BHelHel cpeae. Matpunia SWOT npencras-

sieHa B ta0mure 11.

Tabauya 11 — Mampuya SWOT

CuibHble croponbl | Cna0ble CTOPOHBI
HAY4HO- HAY4HO-
HCCI1e10BATE]IbCKOI0 HCCI1e0BATEIbCKOI0
MPOEKTA: MPOEeKTAa:

C1. bonee Huskas croumocts no[CJI1. OtcyrcTBHE y NOTEHLM-
CPaBHEHMIO C JPYTUMH TEXHOJIO-AIbHbIX TOTpeOuTeNeil KBanudu-
THSIMH. [MPOBAHHBIX KaJIpOB JIs1 pabOThI
C2. Hcnonb3oBaHHE COBPEMEH-C METOAUKOM.

HOro 000pyIOBaHUS. CJI2. Bpewms, 3arpaunBaemMoe Ha
C3. Hanuuue onbITHOTO pyKOBO-BHEAPECHUE MEPOTIPUATHH.
uTes. CJI3. OtcyrcTBUE HEOOXOIH-
C4. TIlpeacraBnenue mnonydeH-moro odopyaosanus u I10.

Hoii wmHbopManuu HarnagHo/CJI4. OrpanuueHHass o0nacTh

(MeTonuka, rpaduku, GopMyIIbLIPUMEHEHHS.

Ta0JINIIbI) CJIS. MenneHHbIi Mpolece BbI-
CS. AKTyaabHOCTb paOOThI. BOJId METOJMKH Ha HOBBIN PbI-
HOK.
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Bo3moxHocTH:
B1. [loBbllieHNE ypOBHS yCTOM-

YHBOTO (YHKITMOHUPOBAHMS]
OMAcCHOTO  TPOU3BOJICTBEHHOTO
00BEKTA.

B2. Bo03MOXHOCTH CO3JIaHHUS

[MAPTHEPCKUX OTHOILUEHUH C Psi-
7TIOM BEyIIUX BY30B.

B3. [ToBbIlIEeHHE CTOMMOCTH KOH-,
KYPEHTHBIX Pa3pabOTOK.

B4. Bo3MOXHOCTh co3/1aHus 00-
iee 3¢ (HEKTUBHOTO METO/Ia JIOKA-
MU3aly ¥ JIUKBUAALUU TTOCIIE-

CTBUI aBapUU.

— B pe3ynbpTaTe HU3KOM CTOUMO-
CTH METOJMKY MOTYT ITO3BOJIUTH
ce0e MHOTHE OpraHU3aliH.

— B pesynbraTte ncnonab3oBaHus
COBPEMEHHBIX TEXHOJOTHH I0-
BBICUTCSI YPOBEHb O€30I1aCHOCTH
OI10.

— IIpu rpaMoTHOM MoAXo0J€E py-
KOBOJIMTENCH YIydIIUTBCS pea-
TUpOBAaHUE CIIYyXO, a clenoBa-
TeJIbHO, U CaM UCXOJ1 aBapuu.
—I1pu BBILLIETIEPEUNCIIEHHBIX|
BO3MOKHOCTSIX MBI J100beMCH]
HaTJSITHOTO MCXOAa aBapuu U
0oJiee OBICTPOI €€ JTOKATU3AIUN
- [Ipy MOBBILIEHUH aKTyaJbHO-
CTH TpPOrpaMMbl, KOHKYPEHTBI
OyZyT BBIHY)XICHBI ITOBBICUTH

CTOMMOCTh CBOMX Pa3pabOTOK BO

n30exaHne pa3opeHus

B pampHelimeM CcHUKEHHE
[IEHbl HA MATEMATUYECKYIO IPO-
rpaMMy, PaCCYMTHIBAIOIIYIO O€3-

OITACHBIC PACCTOSAHUAA,

Yrpo3bI:

V1. [TosiBeHre HOBBIX TEXHOJIO-
197078

¥V2. OtcyTcTBHE Cpoca Ha HO-
BbIE€ TEXHOJIOTUU MMPOU3BOJICTBA.
V3. Beenenne QOMOIHUTEIbHBIX
roCyJIapCTBEHHBIX TpeOOBaHUMN U
cepTU(dUKAIINT METOIUKH.

V4. HeymeHnue nepcoHana moJib-
30BaThCs MPOAYKTOM HIIM XajaT-

HOCTB.

- 3a CYeT MOSIBJICHUS HOBBIX TEX-
HOJIOTMM II€Ha Ha IPOrpaMmy]
[YMEHBILINTCS;

- IloBblmieHHe KBaIM(UKAIIUH
MepcoHana T.K. TEMa aKTyaJlbHA|
U €CTh COBPEMEHHOE O000pPYI0-

BAHHC.

- [IpoBeienre 00y4eHUs COTPY/I-
HUKOB OpraHu3anuii no padore ¢
METOIUKOMN

- CokpaTuTh Bpems Mojcyera

— Cnenatb METOAMKY BOCIIPOU3-
BOIMMOW Ha BCEX IOCTYITHBIX
yCTpOMCTBaX

- Paciimputs o6sacTb mpuMeHe-
HUS METOJIUKU

- [IpoBectu cepTudukanuo me-

TOINKH

BTOpBIM 9TaIloOM IMPOBOJAUTCS BBIABJICHHUE COOTBECTCTBUA CUJIBHBIX U cI1a0BIX

CTOPOH Hay4YHO-UCCJIEA0BATEIbCKOTO MPoeKkTa. IHTEepaKTUBHBIE MATPUIILI IPOEKTA

IpeCTaBIeHbI B Tabaumax 3,4

,5,6.

91

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

Tabnuya 12 — Humepakmugnas Mmampuya 603MO*CHOCMEU U CULHBIX CIMOPOH NPOEeKma

CuibHbIC CTOPOHBI ITPOCKTA

Bo3moxHoCTH IMPOCKTa

Cl C2 C3 C4 Cs
Bl - 0 - +
B2 - - + 0
B3 - + + + +
B4 - + + + +

HpI/I AaHaJIN3¢C ,HaHHOﬁ HHTepaKTHBHOfI Ta6J'II/IIlI>I MOJXHO BBIABUTL CJICOYIO-

IMe KOPPEJHMPYIOIINE CHIBHBIX CTOpoH M Bo3MoxHoctu: B1CIC5, B2CIC4,

B3C3C4C5, B4C2C3C4Cs.

Tabnuya 13 —Humepaxmusnas mampuya 8603modcHocmetl U cabdblx CMOpPOH NPpoeKma

Crabbie CTOPOHBI MMPOCKTA

Bo3moxxHOCTH IpOEKTa

Cl C2 C3 C4 C5
Bl + + + + 0
B2 - - - - 0
B3 0 - - 0 -
B4 0 - - 0 -

HpI/I aHaJIN3¢C ,HaHHOﬁ HHTCp&KTHBHOﬁ Ta6HI/I]_IBI MOJKHO BBIABUTL CJICIYIO-

HI1e Koppenupyromme cinadbix cTopoH U Bo3MoxHocTh: B1C1C2C4.

Tabauya 14 — Unmepaxmusnas mampuya npoexma

CunbHbIE CTOPOHBI TPOEKTA

Bo3moxxHOCTH IpOEKTa

C1 C2 C3 C4 C5
Y1 + + + 0 -
y2 - + + - 0
v3 0 + + 0 -
v4 - + + - 0

[Ipu ananu3e MaHHOW WHTEPAKTUBHOW TAOJMIIBI MOKHO BBISBUTH CIICTYIO-

e KOppenupyronme CHWIbHBIX cTOpoH M yrpos: Y1CI1C3, V2C2C3, YV3C2(C3,

Y4C2C3.

Tabnuya 15 — Humepaxkmusnas mampuya npoexma

Crnabble CTOPOHBI MPOEKTA

Bo3moxknHocTu mpo-
eKTa

Cl C2 | C3 | C4 | C5
v1 + - + - 0
Vy2 + + 0 + 0
V3 + + + + 0
Y4 - - - - +
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[Ipu aHanu3e NAHHOW MHTEPAKTUBHOW TAOJMIIBI MOXHO BBIIBUTH CIIEIYIO-

Y3C1C2C3C4, YV4Cs.

VICIC3, V2C1C2CA4,

3.1.4 OIIeHKa TOTOBHOCTH IMPOCKTA K KOMMEPpIHaJIN3alluu

Baxno nepen peanuzanueil HaydHOU pa3paOOTKU HEOOXOAUMO OLICHUBATH

CTCIICHb €€ TOTOBHOCTU K KOMMCPIHHUAIN3AINU U BBIICHUTL YPOBCHDb COOCTBEHHBIX

3HaHUM 1714 ee npoBeeHus (1uodo 3apepiieHus ). [lepeuens nmpuBeieH B Tabuiie 16.

Tabauya 16 — bnank oyenxu cmenenu 20mo8HOCMU NPOEKMA K KOMMEPYUATUZAYUU

No Crenenb npopaboTan- | YPOBEHb UMEIOIIHXCS
n/n HaunmenoBanue HOCTH HAYYHOTO MPO- | 3HaHWH y pa3paboT-
eKTa qHKa

1. |Ompenenen NMEIOMIUNACS HAYYHO-TEXHIUYECKUAN 4 4
3azen

2. |OmpeneneHsbl MepPCIEKTUBHBIC HATPABICHHS 4 3
KOMMEpIHAIN3aINI Hay9HO-TEXHHYECKOTO 3a-
Jena

3. |OnpexeneHsl OTpaciy U TEXHOJIOTHH (TOBapHI, 5 4
YCIYTH) 7151 TPEJIOKEHHS Ha PHIHKE

4. |Omnpenenena ToBapHas ¢hopMa HAyIHO-TEXHHYE- 3 3
CKOTO 3ajieJIa JJIsl IPEACTABICHNS Ha PHIHOK

5. |OmpeneneHspl aBTOPHI M OCYIIIECTBIIEHA OXpaHa 4 4
uX 1paB

6. |IIpoBenena oleHKa CTOMMOCTH WHTEIUIEKTYallb- 3 3
HOW COOCTBEHHOCTH

7. | IlpoBeieHbI MAPKETHHTOBBIE HCCIIETOBAHUS 4 4
PBIHKOB COBITa

8. | Pazpaboran Ou3Hec-IIaH KOMMEpIHATH3auU 3 3
Hay4YHOH pa3pabOTKu

9. | Onpexnenensl MyTH NPOABMKEHNS HAYYHOU pa3- 4 4
pabOTKH Ha PHIHOK

10. | Pa3paborana crparerus (hopma) peanuszanuu 3 3
Hay4YHOH pa3pabOTKu

11. | IIpopaboTaHbl BOPOCH MEXIYHAPOIHOTO CO- 3 3
TPYZHUYECTBA U BBIX0JIa HA 3apyOeKHBIH PHIHOK

12. | [TpopaboTaHbl BONPOCH! UCIIOIB30BAHUS YCIYT 4 3
UHQPACTPYKTYPHI NOJIEPIKKHU, OTYISHHUS JILIOT

13. | IIpopaboTanb! Bonpockl (pHHAHCUPOBAHUS KOM- 3 3
MepIUaTu3aliuyd HayqHO! pa3paboTKu

14. | ImeeTcs koMaHa 7151 KOMMEPITHATA3AITIH 4 3
HayJHOH pa3pabOTKu

15. | [IpopaboTan MexaHN3M peau3aly HAy9HOTO 4 4
POEKTa
HUTOI'O BAJIJIOB 55 51

OneHKa TOTOBHOCTH HAay4YHOTO MPOEKTa K KOMMEpUUAIU3aluu (WIH ypo-

BEHb UMEIOIINXCS 3HaHUH y pa3paboTyuka) onpeaensercs no Gopmynie:
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chM:ZEi )

rac chM — CYMMApHOC KOJIUYICCTBO 0aJIoB 1O KaXKIOMY HAIIPABJICHUIO,

(12)

bi — 6ayut 1o I-My rmokasaresro.
W3 nosy4eHHbIX 3HAYCHUH, TPUBEICHHBIX B OJIAHKE, MOYKHO C/IE/IaTh BBIBOJI,

4TO MCPCIICKTUBHOCTDL BBIIIC CPCAHCTO.

3.2. Unnuuanus npoexkrta
3.2.1. Llesin u pe3yJabTAaT MPOEKTA

[lepen onpenenenuem uesaeil HEOOXOAUMO MEPEUUCTUTh 3AMHTEPECOBAHHbIE
CTOpOHBI ipoekTa. MHbopmalus no 3anHTepecOBaHHBIM CTOPOHAM IIPE/ICTAaBIICHA B

tabmure 19:

Tabauya 17 — 3aunmepecosanHvie Cmoponsl npoekma
3auHTEpecOBaAHHbIE CTOPOHBI MPOEKTA O:xku1aHue 3aMHTEPECOBAHHBIX CTOPOH
BY3ui [IpoBenenue nccnenoBanus B obmactu obdec-

IIeYeHHs IPOMBILIUIEHHON 0€30IaCHOCTH Ha
OIIO

Hedrexumuueckrue npou3BoCTBa
Meroanka OIEHKH PUCKOB BO3HHUKHOBEHUS
aBapUITHON CUTYallUU TP TPAHCIIOPTUPOBKE
CVT.

Hcnonp30Banne pe3ynbTaToB UCCIEIOBAHMS
C LeNbI0 TPOPUIAKTHYECKUX MEPOIPUATHH
110 CHWKEHMIO PUCKA aBapUITHON CUTYaIUH.

Opranuzanuu, OCyIIECTBISIONINE HAA30p U
KOHTPOJIb B 00JIaCTH HMPOMBIIIICHHON 0e3-
OMACHOCTH

Cozanue 3TanoHa Jjist OIEHKH YpOBHsI 0€3-
OTACHOCTH Ha MOXO0XKUX 00BEKTaX MPH MPo-
BEJICHUH MPOBEPOK.

I{emu u pe3ynpTaThl MpoekTa B Tabuie 18:

Tabnuya 18 — I]enu u pezynomam npoexma

e [IpuMeHeHHE METOIVMKH, 1O KOTOPOH
MOXXHO OyJeT TpPOU3BECTH OIECHKY
pHCKa aBapUMHBIX CUTyallud Ha CXO-
KUX 00BEKTaX.

Y106cTBO METOJUKH B HCHOJIB30BaA-
HUM.

HarnssnHocTh pacueros.

BrinonHenue npoekTa B CpoK.

D¢} dexkTUBHOCTH pacueToB.

Y106cTBO METOJUKH B HCHOJIB30BaA-
HUM.

Iesn npoexra:

OsxuaaemMble pe3yJbTaThl IPOEKTA:

Kpurtepuu npueMKHu pe3y/1bTaTa NpoeKkTa:
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3.2.2. OrpannyeHnus NpoeKkTa

OFpaHI/I‘{eHI/IH IMPpOCKTa — 9TO B

OTpaHUYECHHEM CTENEHU CBOOOJbl YYACTHHUKOB KOMAaHJbI MPOEKTA, a TaKXKe «rpa-
HUIIBI TTPOCKTA» - TTApaMeTPhl MTPOEKTa WK €ro MPOAyKTa, KOTOphIe HE OyayT pea-

JIN30BAHHBIX B paMKaX JTaHHOI'O IIPOCKTA. cDaKTOpI)I,, OTpaHUYCHUA U OOIIYIICHHUA

npeacTaBiIeHbl B Tabmmie 19.

Tabauya 19 — O

ce (hakTOpbl, KOTOPHIE MOTYT MOCTY>KUTb

PAHUYEHUs npoeKkma

dakrop OrpanuyeHus
bropker npoekra OTtcyTCcTBYET
Hcrounnk dpuHaHCMpOBaHMS HU TITY
Cpoku npoexTa 01.01.2020 — 01.06.2021
daxTuyeckas 1aTa yTBEep)KIeHUs TIaHa 20.12.2020
yIpaBJIEHUS] IPOEKTOM
[InanoBas naTa 3aBepIICHUS TPOCKTA 31.05.2021

3.3. [lnanupoBaHue ynpaBJjeHUsI HAYYHO-TEXHMYECKUM MPOEKTOM

3.3.1. Uepapxuueckasi CTpPYKTypa padoT npoeKTa

prnr{a IMPpOLCCCOB INIAHUPOBAHUA COCTOUT U ITPOLCCCOB, OCYIICCTBILICMBIX

JUTSL OTIpe/IeSIEHNs O0ILEro coiepKaHus paboT, yTOUHEHHUS LieJIed U pa3padOTKH MO-

CJIEI0BATEILHOCTH ACHCTBUM, TpeOyEeMBbIX JJIs TOCTUKEHUS TaHHBIX ETIEH.

[1nan ynpaBieHuss HAy4YHBIM MMPOEKTOM JIOJDKEH BKIIOUATh B ce€0s ClIeIyTO-

1€ DJIEMEHTHI:
® uepapxuyeckas CTpyKTypa padboT
® KOHTPOJIbHBIE COOBITHS MPOEKTA;

IIJIaH IIPOCKTA,

ITPOCKTA,

6IOI[)K€T HAay4YHOI'O UCCIICAOBAHMA.
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IIpencraBurens PykoBonurens IIpencraBurenu
3aKa3urkKa (KJIUCHT) MIPOEKTa NOApsAIYUKA
I
«Komana» npoekra,
o0ecreunBaroas
KOOpJIMHAIIMIO padoT
IO TIPOEKTY
OKcruty-
3aMBbIce TS0 IIpoekt KonTpakr Peanuzanms
Hemn Konkypc (Toprn) 3aBepuieHue

B nanHoM npoekTte OyJeT UCI0JIb30BaHa HepapXUUeCcKasi CTPYKTypa MPOEKTA.

Pucynok 13 — I[IpoexkTHasi CTPYKTypa MPoeKTa

[Tpumep nMpoeKTHOM CTPYKTYpHI M300pakeH Ha pucyHke 13.

3.3.2. ILllian npoekTa

JHuarpamma ["aHTa — 370 THIT CTOJI0YATHIX AUAarpamMM (TUCTOrPaMM ), KOTOPbIi UC-
HOJIB3YETCsl I WILTFOCTPALMK KaJIeHIapHOTo IUIaHa IIPOEKTa, Ha KOTOPOM paboThI 10
TEMe MPECTABIISIFOTCS MPOTSKEHHBIMU BO BPEMEHH OTPE3KAMU, XapaKTEPU3YIOILIUMUCS
JaTaMU Hayaia i OKOHYaHUS BBITIOJHEHHSI JAHHBIX PaloT.

I'paduk cTtpoutcs B Bujie Tabmuie 20 ¢ pa30uBKOi 1o MecsiiaM u aekaaam (10
JTHEl) 3a MeproJT BpEMEHH BBITIOIHEHHS Hay4yHOro npoekta. [Ipu 3ToM paboTsl Ha rpa-

buKe cremyer BbIICIUTh PA3TUYHOMN IITPUXOBKOM B 3aBUCUMOCTH OT UCIIOJIHUTENICH,

OTBETCTBEHHBIX 32 Ty WU UHYIO paboTy.
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Tabnuya 20 — JJuacpamma [ anma

Kon [TpooMmKUTENLHOCTD BBITIOTHEHHS paOboT
pa- "
OOTHI Bun pa6or Hcnon- | T, Sus. ®eBp. | Mapr | Amnp. Maii. | ron
HUTENN q.
(u3 b
HCP) 2131|231 |2|3|1|2|3|1|2|3]| 1
Cocragienue u
1 yTBEPXKICHUE P.C 5
TEXHHUYECKOTO
3a/laHus
[Ton6op u u3yue-
2 | HHME MaTepualIoB P 10
110 TeMe
IIpoBenenue na-
3 TEHTHBIX HCCIIC- C 10
JIOBAaHU I
Br160p Harpas-
4 JIEHUSI UCCIIENO- P 10
BaHUM
Kanennapnoe
5 | ulanupoBanue C 40
paboT 1o Teme
Hanucanue teo-
6 peTuyecKon ua- C 20
ctu BKP
IToaroroska 00-
7 Pa3IoB JIs JKC- C 20
MIEPUMEHTOB
8 [IpoBenenue 3kc- C 20
MEPUMEHTOB
O6paboTka mo-
9 JIy4EeHHBIX JaH- C 40
HBIX
Onenka 3¢ ¢ex-
10 | TMBHOCTH roIy- C 80
YEHHBIX PE3YIib-
TaTOB
Onpenenenue
11 enecoodpazHo- C 40
CTH TIPOBENICHUS
OKP
12 Odopmnenue C 20
MaTtepuana
13 IlonBenenune C 20
HUTOTOB
14 | Tlpen3anmura C 50
15 IIposepka pa- p 20
00THI
— PykoBoautens(P) | Crynent (C)
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3.3.3. boaxeT HAyYHOr0 MCCIeI0BAHUSA

[Tpu mmaHupoBaHUU OFOKETA HAYYHOTO UCCIICOBAHMSI JTOJDKHO OBITH 00ec-
IICYCHO TMOJHOE U JIOCTOBEPHOE OTPAKCHUE BCEX BUJIOB IUIAHUPYEMBIX PACXOJIOB,
HEOOXOJMMBIX JJIs €ro BBIOJIHEHHS. B mporecce dpopmupoBanus OromKeTa, mia-
HUPYEMBIC 3aTPaThl IPYIITHPYIOTCS IO CTAThSIM.

CneyuanvHoe 000pyoosarue OJisi HAYYHBIX UCCIE008AHUL (IKCHEPUMEH-
MmanvHblX pabom)
B nmaHHYIO CTaThi0 BKJIIOYAIOT BCE 3aTPaThl, CBSI3aHHBIC C TPUOOPETCHHEM

CIeLUaNIbHOro 000pyaoBaHUs (IIPHUOOPOB, KOHTPOJIBHO-U3MEPUTEIILHON ammapa-
TYpBbl, CTEHJ0B, YCTPOMCTB U MEXaHU3MOB), HEOOXOIUMOTO JJIsl IPOBEJCHUS padoT
110 KOHKpeTHOM Teme. Onpeenenne CTOMMOCTH CIE000py10BaHUS IPOU3BOAUTCS
10 ICMCTBYIOIINM IIPENCKYPAHTaM, a B PsJI€ CIIy4acB 10 JOTOBOPHOM LIEHE.

Jlnia pa3paboTKu METOAMKHU TpeOyeTcs 000pylOBaHUE B BHJIE MEPCOHAIb-
HOTO KOMIIBIOTEpAa U KOMMepueckoro nporpammHoro odecrneuenuss « TOKCH+».
AxkxkayHT i padotsl B mporpamme « TOKCH+» Obu1 0€3B03Me34HO MPEA0CTaBIEH

pa3pa60T‘lI/IKOM AJIA ITPOBCACHUA I/ICCJ]GI[OBE[HPIﬁ.

Tabauya 21 — Pacuem 3ampam no cmamoe « Cneyobopyoosanie O0Jisi HAYYHbIX pabomy»

Ne HaumeHnoBanue Kou-Bo equnun | Ilena equHuIB 060- Oggf;ﬂy;fgzﬁzzn
n/m o0opyoBaHUs 000pyI0OBaHUs | PYIOBaHUS, THIC.pYO. TBIC.DYG.
1. | [Hepeomambiibiit 1 30000 31500
KOMITBIOTEP
2 1O «TOKCHU+» 1 300000 314000
Hroroselii 0101:KeT (THIC. py0): 345500

Ocnoenas 3apabomuas niama
B HacrosIyto cTaThio BKIIOYAETCS OCHOBHAS 3apa0O0THAs IJ1aTa HAYYHBIX U

WHXCHEPHO-TEXHUYECKUX PAaOOTHUKOB, pab0YMX MAKETHBIX MACTEPCKUX M OIIBIT-
HBIX MPOU3BOACTB, HETIOCPEJCTBEHHO YYACTBYIOIIMX B BHIIIOJIHEHUHU PabOT MO JIaH-
HO TeMe. BennunHa pacxo10B mo 3apaboTHOM T1aTe OMPEESeTCs HCXOAS U3 TPY-
JIOEMKOCTH BBITIOJIHSIEMBIX PaObOT U JEUCTBYIOIIEH CUCTEMBI OIUIaThl Tpyaa. B co-
CTaB OCHOBHOMW 3apa0OTHOM TIJIaThl BKJIFOYAETCS MPEMHUs, BhITIIaUMBacMas exeMe-
csiuHO 13 (hoHa 3apaboTHOM IaThl (pa3mep onpenensercs [lonoxenuem 06 omiare
Tpynaa). PacueT ocHOBHOM 3apaOOTHOM MJIaThl CBOJUTCS B TaOuie 22.
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Tabnuya 22 — Pacuem ocHO8HOU 3apabomHouU niamol

e 3ocn — OCHOBHAS 3apabOTHAs 1IIaTa;

3 0n — JOTIOJTHUTENbHAS 3apa0d0THA I1J1aTa.

3apaboTHas
Bcero 3apabot-
Ucnonunrenn ara, mpuxo-
Ne | HaummenoBanue TpynoeMKocCTb, Has I1aTa Io Ta-
10 Karero- Iascs Ha
/i ITAroB YeJ.-JH. pudy (oxna-
pusim OIVH 4Y€eJl.-IH., 1), pyb.
pyo ’
1 PykoBoauTenn - 31000
2 Maructp - 6000
Hroro: 19650
C3l'[ = 3OCH + 3,[[01'[ (13)

OcHoBHas 3apa60THa;1 IjiaTra 3OCH PYKOBOAUTCIIA PACCHUTBIBACTCA 110 CIICOY-

o1ei popmyie:

paboTHUKOM, pad.aH. (Tabmuma 14);

3001{ = 3[[1{ : Tpa6

(14)

rac Tpa6_ MMPOJOJIZKUTCIIBHOCTD pa60T, BBIITOJIHACMBIX HAYUYHO-TCXHHUYCCKHUM

3— CpeHeTHEBHAS 3apa0oTHas Tu1aTa paboTHHKA, PYO.

3HAUUT, 111 PYKOBOIUTEIIS:

Boen = 31000 -1,3 = 40300 py6ureid

CpennenneBHas 3apabOTHas IaTa pacCUUTHIBAETCS 110 hopMyIie:

3w=(3y - M)/F,

(15)

rjae 3, — MECSIUHBIN IOJDKHOCTHOM OKJIaj] paboTHHKA, py0 (B KauecTBe Mecsy-

HOTO OKJIaJla MarucTpa BBICTYIIAeT CTUIICHAMS, KOTopas cocTasisieT 2650 py0);

M — koM4ecTBO MecsIIeB padOThl 0€3 OTIyCKa B TE€UEHUE roja:

pu otmmycke B 45pab. queit M=10,4 mecsa, 6 - THEBHAS HEEI;

F, — neficTBUTEIbHBIN T00BOM (DOH pabovyero BpeMeHU HayYHO-TEXHHUUE-

CKOro nepconana (B padbounx ausx). Torna,

JI1st pyKOBOMTEIS:

40300 * 10,4

AH

Jli1st iunioMHuKa:

254
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6000 * 10,4
3w = 7

bamanc pabouero BpemeHu npejcTaBiieH B Tabnuie 23.

= 287 pyb6Jien

Tabauya 23 —bananc paboueco spemenu

IMoka3aTenu paGoyero BpeMeHH PykoBoauTenn Maructp
Kanennapnoe uucio auei 365 365
KonnyecTBo Hepabouux gHEH

- BBIXOJHBIE JHU 52 82
- Tpa3JHUYHBIC THU 14 14
[Totepu pabouero BpeMeHH

- OTHYCK 45 52
- HEBBIXOJBI O 00JIE3HU — —
JleiicTBuTenbHBIN ro10BOM (HOHI pabodero BpeMeHU 254 217

Tabauya 24 — Pezynomamol paciema 0CHOBHOU 3apaOOmMHOU NIAMbl

Hcnoanurean 35, % 3w, 3un, Ty, Bocn,
pyeé. P pyo6 pyé. paé. an. pyso.
PykoBoautens 31000 1.3 40300 904,8 48 40300
Maructp 5000 1.3 6500 127 76 6500
Hroro no cratee 3,¢,: | 46800

JlononnumenvHas 3apabomuas niama Hay4HO-NPOU3E00CMEEHHO20 NEPCOHANA
JlononHuTeNbHAS 3apa00THAS TUIATA BKIIIOYAET OIUIATY 3a HENPOpabOTaHHOE

BpeMs (04epeTHON U yueOHBIN OTITYCK, BBIMOJHEHUE FOCYJapCTBEHHBIX 00s3aHHO-
CTEH, BhIIJIATa BO3HATPAXKICHHUM 3a BBICIYTY JIET | T.I1.) U PACCUUTHIBACTCS UCXOJIS
u3 10-15% ot ocHOBHOM 3apab0THOM MIaThl, pAOOTHUKOB, HETIOCPEACTBEHHO Yy4YacT-
BYIOIIIUX B BBITIOJTHEHUE TEMBI:
3)10n = knon : 3OCH (16)

r€ 30n — JOTOJIHUTENIbHAS 3apa0oTHas 1iata, pyo.;

Kyon — K03 pHIEEHT AOMONHUTENbHOM 3apmmiaThl (Ky.; =0,1);

30c: — OCHOBHAsI 3apaboTHas 11aTa, pyo.

JIns pyKOBOIUTEIIS:

30n = 40300 0,1 = 4030 py6se
B tabnuie 25 npuBeneH pacd€éT OCHOBHOM M JIOMOJIHUTEIHLHOM 3apaboTHOM

I1J1aTHhI.
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Tabauya 25 — 3apabomnas niama ucnonnumeneti BKP, py6o

3apaboTHas miara PykoBoaurenn Marucrtp
OcHoBHas 3apmiara 40300 6500
JlomoHuTeNbHAs 3apIiara 4030 -
3apriara HCIOJTHUATENSA 44330 6500
Hroro 50830

Omuucnenus Ha cCOyUaIbHble HYHCObL
Cratbst BKITIOUAET B c€0S1 OTUUCIICHUS BO BHEOIOKETHBIC (DOH/IBI.

Coneo= Keneo' (Boer + 3on )= 0,3 - (44330 + 6500) = 15249 py6.
T71€ Kones — KOIPPHUITMCHT OTUUCICHUH HA YIUTATy BO BHEOKOKETHBIC (DOH/IBI
(nencuoHHbIN HoH, HOH 00s13aTEIBHOTO MEUIIMHCKOTO CTPAXOBAHUS U TIP.).

Haxnaonwie pacxooul
B 3Ty crarhio OTHOCATCS pacxXo/bl MO COAEPKAHUIO, IKCIUTyaTalluu U pe-

MOHTY OOOpYJIOBaHMS, TPOU3BOJICTBEHHOTO MHCTPYMEHTA U WHBEHTApS, 3JaHUMH,
COOpY>KeHUM U Aap. B pacuerax 3tu pacxoael npuHuMaroTcs B pazmepe 70 - 90 % ot
CYMMBbI OCHOBHOM 3apa0OO0THOM MJIaThl HAYYHO-IIPOU3BOICTBEHHOTO MepCcoHaa JaH-
HOW HAYYHO-TEXHUYECKON OpraHU3aIUU.

Haxnagnsie pacxoast coctaBisitoT 80-100 % oT cyMMbl OCHOBHOM H J10TI0J-
HUTEIHHOU 3apaOOTHOM TIaThl, pAOOTHUKOB, HEMOCPEICTBEHHO YYacCTBYIOIIUX B
BBITIOJTHEHUE TEMBI.

Pacuer HaknagHBIX pacxo0B BeleTCs MO cienytomnieit hopmyse:

Chaxn= Kuagn * (30CH + 3/1011) (17)
171€ Kyaxn — KOA((GUIIMEHT HAKITATHBIX PACXOJIOB.
Cha= 0,3*%(44330 + 6500) =15249 py0.

Dopmuposanue 0100x%cema 3ampam HaAy4HO-UCCAe008AMENbCKO20 NPOEKMdA

Paccuntannas BenuuuHa 3aTpaT HAyYHO-UCCIIENOBATEIHLCKONW PabOTHI SBIIS-
€TCsl OCHOBOM 1J1s1 (hopMUpOBaHUsI 010/ KETA 3aTpaT MPOEKTa, KOTOPHIN npu hopMu-
POBaHMH JOTOBOPA C 3aKA3YMKOM 3aIUIIACTCs HAYYHON OpraHu3alfeil B KauecTBe

HUKHETO TIpeJiesia 3aTpaT Ha pa3padoTKy HAyYHO-TEXHUUYECKON MTPOTYKIIUU.
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Tabauya 26 — brooscem zampam HTH

Ne 3aTpaThl 10 CTaThsIM
Cripbe, MmaTe-
CoenuainbHoe
puaisl (3a
obopynoBa-
BBIYETOM BO3- OcHoB- | [lononHu-
HUE I Haxkmnan- Ot4yuciaeHus
BPATHBIX OT- Has 3apa- | TeNbHas HUroro 6ron-
HAYYHBIX HBIE pac- Ha COIHMAJb-
X0JI0B), TIO- OoTHas 3apaboT- KET
(9KCTIepUMEH- XOIbI HBIC HYXIBI
KYITHbIE U3]Ie- riara Has 1jiaTa
TaJIbHBIX) pa-
TSI A TIOJTY-
60T
(habpukaTel
1 - 345500 46800 4030 15249 15249 426828
B pesynbTaTte Obu10 TIONTy4eHO, uTO Or0pKeT 3aTpatr HTU coctaBut 426828
py06. IIpu »TOoM 3aTpaThl Y KOHKYpeHTOB cocTaBisitor 700 Thic. pyOsei, U3 4dero
MOXHO CJI€JIaTh BBIBOJI YTO MOJTYUYCHHBIN MPOAYKT OyJET IKOHOMUYHEH, YEM Y KOH-
KYpPEHTOB.
3.3.4. PeecTp pucKOB npoeKkTa
HIIGHTH(I)HHHPOB&HHBIG PHUCKHU IIPOCKTA BKIIIOYAIOT B ce0s1 BO3MOJKHBIE He-
OTpeJIeJICHHbIEC COOBITHUS, KOTOPBIE MOTYT BOBHHUKHYTh B TPOEKTE U BBI3BATH MOCIIEI-
CTBHUSI, KOTOpPbIE TIOBJIEKYT 3a cOO0M HexenaTenabHble dhdextol. Mudopmanmio mo
JTAHHOMY pa3Jielly HeOOX0IMMO CBeCTH B Tabnuity (Tabmuma 27).
Tabauya 27 — Peecmp puckog
Beposit-
MMorenuu- P Baus-
HOCTH
ajJlbHOE HHE YpoBens | Cniocodbl cmor- | YcjioBUSI HACTYII-
Ne | Puck . HaCTyI- N
BO3/1€ii- PHMCKa | PpHCKa YeHHSs PUCKa JICHUA
CTBHE JeHu (1-5)
(1-5)
[Toreps N3meHeHue poiHKa,
. AkTyanuzanus
1 | aktyansb- 3 ) cpenHui NOSIBJIECHHE HOBBIX
METOUKH
HOCTH METO/IHK.
Herou- CosepmienctBo- | C TeueHueM Bpe-
HOCTh . | BaHME TEXHOJO- | MEHH 000opynOBa-
2 4 5 BBICOKUM
obopy- TUYECKOTO 000- | HHUE TEPSIET CBOIO
JIOBaHUS pyIOBaHUs HaJIe’KHOCTb
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3.4. OnpenesieHue pecypcHoii, (pMHAHCOBOM, 010/IXKETHOM, COLMATbHOM
U YKOHOMHUYECKOM I(P(PeKTUBHOCTH HCCIEIOBAHUA

3.4.1. Ouenka a6co10THOI 3P (PeKTHBHOCTH HCCIETOBAHUSA

JluHaMu4yecKkue METOJbl OLIEHKH MHBECTULIMNA 0a3upyloTCs Ha MPUMEHEHUU
ITOKa3aTeIeu:

- yucTas Tekyias croumocts (NPV);

- cpok okymaemocts (D pp);

- BHYTPCHHSISI CTaBKa JIOXOJHOCTH ( IRR );

- MHJCKC TIOXOTHOCTH ( PI ).

Bce nepeunciennbie moKa3aTesin OCHOBBIBAKOTCS HA COMOCTABICHUN YMCTHIX
JICHE)KHBIX MOCTYIUIEHUI OT ONEPALMOHHON M MHBECTUIMOHHOMN AEATEIbHOCTH, U
VX NIPUBEACHUH K ONPEACICHHOMY MOMEHTY BPEMEHU. 1€0pPETUUECKHU YUCTBIE JIe-
HEXKHBIE TTOCTYIUICHUSI MOXHO MPUBOAUTH K JTIOOOMY MOMEHTY BpeMeHH (K Oymy-
niemMy 0o Tekyuiemy nepuoay). Ho s npakTudeckux 1eneit oneHKy MHBECTULIUN
ya00HEe OCYIIECTBIIATh HA MOMEHT MPUHSTUS PEUICHUM 00 WHBECTUPOBAHUU
CPEACTB.

Yucrasi Tekymas croumocts (NPV)

JIaHHBIN METOJ OCHOBAH Ha COMOCTABJIECHUH TUCKOHTUPOBAHHBIX YACTBIX JI€-
HE)KHBIX IOCTYIUIEHUN OT OINEPALIMOHHON Y UHBECTULIMOHHOU JESATEIIbHOCTH.

Ecnu uHBecTHIIMM HOCAT pa30BbIil xapakTep, To NPV onpenensiercs no ¢op-
MyJie

n Al
NPV= 3 —t_q,, (18)
t=1 (1+i)

rae YAII oy~ YUCTBIE AEHEKHBIE TOCTYIUICHUS OT ONEPAlMOHHON IEATEIbHOCTH;

I() — pasoBblc MHBECTHIIMH, OCYILECTBIAEMBIE B HYJIEBOM TOJLY;

¢ — HoMmep miara pacyeta (¢=0, 1, 2...n);
n — TOPU30HT PacueTa;
i — CTaBKa JAMCKOHTHPOBaHUS (3KeJIaeMblii YPOBEHB JTOXOIHOCTH HHBECTHPYE-

MBIX CPEJICTB).
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Yucrass Tekyniasi CTOMMOCTh SBIJISIETCSI A0COJIIOTHBIM IOKa3aTeaeM. Y Cio-
BHEM SKOHOMUYHOCTH MHBECTUIMOHHOTO MPOEKTA MO JJAHHOMY MOKAa3aTENIO SBJIS-
€TCs BBITIOJIHEHHUE clieayroniero HepaBeHcrsa: NPV >0,

Yewm Oompiie NPV, TeM Gombliie BAMSHUE WHBECTHUIIMOHHOTO MPOEKTA Ha
DKOHOMMUYECKUN ITOTEHILMAJ MPEANPUATHS, PEATU3YIOLIETrO JaHHbIN MPOEKT, U Ha
DKOHOMHUYECKYIO LIEHHOCTh ATOTO MPEANPUATHUS.

Takum 00pa3oM, WHBECTUIIMOHHBIN TMPOEKT CUMUTACTCS BBITOTHBIM, €CITU

NPV gBngercs moJa0XKUTENHHOM.

Tabnuya 28 - Pacuem uucmoii mexyweu cmoumocmu no npoeKmy 8 yeiom

I
Neo | HaummenoBaHue mokasateneit ar pacteta
0 1 2 3 4
1. Bripyuka oT peamsauun, 0 350,000 | 350,000 | 350,000 | 350,000
TBIC.pYO.
2 WITOro MPUTOK, THIC.pYO. 0 350,000 | 350,000 | 350,000 | 350,000
3 VIHBECTULIMOHHBIC U3ICPXKKH, | 426 828 0 0 0 0
THIC.pYO.
OnepanroHHbIE 3aTPaThl, ThIC.
4 py6. 0 77,000 77,000 77,000 77,000
C+AM+DOT
5. | Hanoroo6iaraemas npuobLIH 273,000 | 273,000 | 273,000 | 273,000
6 Hanorn, Teic. py6 0 54,600 54,600 54,600 54,600
" | Brip-onep=nonan.nmpu6*20%
7 Hroro orrox, Thic.pyo. 426828 | 131,600 | 131,600 | 131,600 | 131,600
' Omep.3atp.+Hanoru '
YuCThIN JEHEKHBIN MOTOK,
8. ThIC. py0. YAIT=ITunct+Am .426,828 | 218,400 | 218,400 | 218,400 | 218,400
[Tuncr=I1nonan.-Hanor
KoadduimenT nuckoHTHpoBa-
9. Hus (IpUBeeHHAs Py 1 1,0 0,833 0,694 0578 0,482
=20%)
JIMCKOHTHPOBAHHBIN YACTHIN
10. JEHEXKHBIH MOTOK, THIC.pYO. -426,828 181,927 | 151,570 | 126,325 | 105,269
(c8*c9)
To e HapacTarImKUM UTOTOM,
11, THIC.PYO. 426,828 | -244,900 | -93,331 32,904 | 138,173
(NPV = 915889 TbIc.py0.)
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Taxum o6pa3om, mokazarens NPV npoekrta 6onbire 0 u cocramser 138,173
a cienoBarenbHO NpoeKT BbirogeH. NPV npoekra, CTOUT paccMaTpuBaTh €ro B CO-
BOKYITHOCTH C IPYTUMU MOKA3aTENAMU, TAKUMH KaK, JTUCKOHTUPOBAHHBINA CPOK OKY-
MaeMOCTH, BHYTPEHHEN cTaBKOM 10X0aHOCTH IRR 1 MHAEKC 10X0MHOCTH UHBECTH-
1005078

JIMCKOHTHPOBAHHBIN CPOK OKYIIAE€MOCTH

Kak oTmeuaniocs paHee, OJHUM U3 HEIOCTATKOB MMOKA3aTENs IPOCTOTO CPOKa
OKYIa€MOCTH SIBJISIETCA UTHOPUPOBAHUE B MPOLIECCE €TI0 PACYETa Pa3HOW LIEHHOCTH
JICHET BO BPEMEHH.

DTOT HENOCTATOK YCTPAHSIETCS IMYyTEM OIpEIETCHUsS JUCKOHTUPOBAHHOIO
CPOKa OKYIa€MOCTH.

PaccuuTbiBaeTCs TaHHBIN TOKA3aTENb TPUMEPHO MO TOU K€ METOAUKE, UTO U
MPOCTOM CPOK OKYHAEMOCTH, C TOH JIMIIb PA3HULIEH, UTO MOCIEAHUN HE YUUTHIBAET
dbakTop BpeMeHHU.

Haunbonee npuemiieMbIM METOJIOM YCTAHOBJICHHS TUCKOHTUPOBAHHOTO CPpOKa
OKYIaeMOCTH SIBIIACTCS pPacdyeT KyMYJISITUBHOTO (HApacTaoOIIMM HUTOTOM) JIEHEX-

HOTO MMOTOKa (cM. Tab. 29).

Tabauya 29 — JluckonmuposanHwlil CPOK OKYynaemocmu

Ne | HaumeHoBaHue nokasaress IITar pacuera

0 1 2 3 4

1. | JINCKOHTHPOBAHHBIN YHCTBIN | _jos 0og | 181,927 | 151570 | 126,325 105,269
nenexuslii notok (1=0,20) ’

2. | To xe HapacTaIOIIM HTOTOM -426 828 -244,900 | -93,331 32,904 138,173

3. JIMCKOHTHUPOBAHHBIN CPOK DPPck= 1+93,331/126,325=1,73 rona
OKYITaeMOCTH

JIMCKOHTUPOBAHHBIN CPOK OKYHAaeMOCTH TO3BOJISIET MPOBECTU OLIEHKY Bpe-
MEHHOT'O MPOMEXKYTKA, 3a KOTOPbI MpHUObUIb C MPOEKTa OKYIUT UHBECTHUPYEMBbIE
JCHBIU.

Buyrpennsis craBka noxoaHoctu (IRR)
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JIJist ycTaHOBJICHUS TIOKA3aTelis YucTon Tekymei croumoct (NPV) HeoOxo-

AUMO paclriojiaraTb HH(I)OpMaHHCﬁ 0 CTAaBKC IUCKOHTHUPOBAHUA, OIIPCACICHUC KOTO-

poil sBiseTCsl MPOOJIEMOi, TOCKOJIBKY 3aBUCUT OT OLIEHKH 3KcrepToB. [losTomy,

YTOOBI YMEHBIIUThH CYOBEKTUBU3M B OlLIeHKE 3((HEKTUBHOCTH NHBECTUIIMHN HA TIPAK-

THKC HIMPOKOC PACIIPOCTPAHCHUC IMOJTYUUII MCTOM, OCHOBAHHBIN Ha pacucTC BHYT-

penHeit ctaBku goxoaHocTH (IRR).

Mexny uncToil Tekyuiei crouMocTtbio (NPV) 1 ctaBkoi JUCKOHTUPOBaHUS

(i) cymecTByeT oOpaTHast 3aBUCMMOCTD. ITa 3aBUCUMOCTD cieayeT u3 Taomuibl 30

U rpaduKa, IpeCTaBICHHOT0 Ha pUCYHKe 13.

Tabnuya 30 - 3asucumocms NPV om cmaexu ouckonmuposanus
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No Haumenosanue 0 1 2 3 4
nokasare’s
1 | lmemweenei- | 455898 | 350,000 | 350,000 | 350,000 | 350,000
HBIC TOTOKH
2 KO2(pPUITMEHT AUCKOHTUPOBAHMS
i=0,1 1 0,909 0,826 0,751 0,683
iI=0,2 1 0,833 0,694 0,578 0,482
i=0,3 1 0,769 0,592 0,455 0,35
i=0,4 1 0,714 0,51 0,364 0,26
i=0,5 1 0,667 0,444 0,296 0,198
i=0,6 1 0,625 0,39 0,244 0,152
i=0,7 1 0,588 0,346 0,203 0,12
i=0,8 1 0,556 0,309 0,171 0,095
i=0,9 1 0,526 0,277 0,146 0,077
i=1 1 0,5 0,25 0,125 0,0625
3 JIMCKOHTUPOBaHHBIN JIEHEXKHBIN MOTOK, ThIC. pyO
i=0.1 426,828 318150 289100 262850 239050 | 1109150
i=0 2 426,828 291550 242900 202300 168700 | 905450
i=0.3 496,828 269150 207200 159250 122500 | 758100
i=0.4 496.828 249900 178500 127400 91000 | 646800
i=0 5 426,828 233450 155400 103600 69300 | 561750
i=0.6 496,828 218750 136500 85400 53200 | 493850
i=0.7 496.828 205800 121100 71050 42000 | 439950
i=0.8 426,828 194600 108150 59850 33250 | 395850
i=0 9 426,828 184100 96950 51100 26950 | 359100
i=1 496,828 175000 87500 43750 21875 | 328125
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Mpaduk 3aBucumoct NPV OT cTaBKM
AVUCKOHTUPOBAHUA

3000000
2500000
2000000
1500000
1000000

500000

0
500000 10 20 30 40 50 60 90 100

NPV, py6nei

-1000000
CraBKa AMCKOHTMPOBaHUA, %

Pucynox 13 — 3asucumocms NPV om cmasku ouckonmupoganus

N3 Tabmuupl U rpaduka cieayer, 4To Mo MEepe pocTa CTABKU TUCKOHTUPOBA-

HHA YUCTad TCKyIIasA CTOUMOCTb YMCHbIIACTC:A, CTAHOBACH OTpHHaTGHBHOﬁ. 3Haye-

HUE CTaBKH, Ipu KoTopoil NPV oOpaiiaercs B HyJib, HOCUT Ha3BaHUE «BHYTPEHHEN

CTaBKH JJOXOJAHOCTU» WIIA «BHYTPEHHENH HOpMBI MpuObLIny». M3 rpaduka nmoayyaem,

yt0o IRR cocrasiser 0,6.

IMTonyuennbiii IRR mpeBbimaer 3Hauenue 1=20%, 94TO TOBOPUT O TOM, UTO
9 9

IMIPOCKT BBII'OACH, 1 JOXOABI IIPCBLICAT BCINYUHY HHBCCTUIIHOHHBIX PACXOO0B.

MNupexc noxoaHocTu (peHradeabHocTH) HHBecTHIMIA (Pl)

I/IHI[GKC A0XOJHOCTH ITOKA3bIBACT, CKOJIBKO IIPUXOAUTCSA TUCKOHTUPOBAHHBIX

JICHEKHBIX TTOCTYIIJICHUH Ha pyOJIb UHBECTHUITUH.

181,927 151,570 126,325 105,269

Pacder sToro mokasaresns ocyIiecTBiseTcs o ¢hopmyiie

n
PI :Z_‘HU_Z:”O,
=1 (A+1)

rac Io — IICPBOHAYAJIbHBIC MHBCCTUILINH.

[ 181,927 + 151,570 + 126,325 + 105,269
N 426,828

P1=1,32>1, cnenoBarenbHo, mpoekT 3ddexruBen npu i=0,2;

NPV=426,828 TbIC. pyO.

= 1,32
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Pl > 1. [IpoekT 3aciy>kxuBaeT BHUMaHUs, THBECTHUIIMS LIeTIECO00pa3Ha.

CommanbHas 5QPeKTUBHOCTh HAYYHOTO IPOEKTA YUUTHIBAET COIIMATIbHO-3KO-
HOMMYECKHE TOCIIEACTBUSI OCYILECTBICHNS HAyYHOTO MPOEKTA /IS OOIIEeCTBA B Lie-
JIOM WJIY OTJENbHBIX KATErOpUI HACEIEHUIN WM TPYIII JIUL, B TOM YHCJIE KaK HEMO-
CPEICTBEHHBIE PE3YyJIbTATHl NPOEKTA, TaK U «BHEIIHHE» PE3YyNbTAThl B CMEKHBIX
CEKTOpaX SKOHOMMKH: COLMAJIbHBIC, SKOJIOTMUYECKHE U MHbIE BHEAKOHOMUYECKHUE

3¢ deKTHI.

Tabauya 31 — Kpumepuu coyuanvroul s¢hchexmuernocmu
A0 IOCJIE

VBenunueHue nokasareneu YCTOﬁqHBOFO

Hcnons3oBanue ycTapeBIIMX METOAUK
(yHKIIMOHUPOBAaHUSI 0OBEKTA

YBenuyeHue J0CTYITHOCTH METOAUKH [
MIPEANPUATHI B CIIEICTBUY €€ HU3KOM CTOH-
MOCTH

Bpricokast CTOMMOCTD aHAJIOTMYHBIX PELLIEHUI
Ha PBIHKE

3.4.2. OneHka cpaBHUTENbHOI 3()PeKTHBHOCTH HCCIIEI0BAHUS

Hnmeepanvuwiii nokazameinb UHAHCO80U I¢hhexmusHocmu HayqIHOTO UCCIIe-
JIOBaHMS TOJYYAlOT B XOJE OLIEHKH OroJ[KeTa 3aTpaT Tpex (Wim 0oJiee) BapuaHTOB
WCIIOJTHEHHUSI HAyYHOT0 HccienoBaHus. st Toro HanGoIbIINi HHTErPAIbHBIN 1MO-
Ka3aTellb pean3alliyi TEXHUYSCKOM 3a/1auu IpUHUMaeTCs 3a 0a3y pacdeTa (Kak 3Ha-
MEHATEeJNb), C KOTOPBIM COOTHOCHUTCS (PMHAHCOBBIC 3HAUCHHS 10 BCEM BapHaHTaM
HWCIOJIHCHHUS.

WuTerpanbHbliii GMHAHCOBBIN MOKa3aTenb pa3pabOTKU ONpeesaeTcs Kak:

. D,
II/ICl'Il — pt (20)
q)HHp (Dmax’
1€ Iy, — MHTETPATBHBINA (UHAHCOBBIH MOKA3aTENb PAa3pPabOTKH;

®,i — cTOMMOCTB I-TO BapHaHTa UCTIOTHEHHS;
@D max — MAKCUMaJIbHAsE CTOUMOCTD UCITOJIHEHUSI HAYYHO-UCCIIEI0BATEIBCKOTO

MpOEKTa (B T.4. aHAJIOTH).
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[Tomy4yeHHass BeIMYMHA WHTETPATLHOTO (MHAHCOBOTO TIOKA3aTels pas3pa-
OOTKH OTpa)kaeT COOTBETCTBYIOIIIEE YMCICHHOE YBEIMYEHUE OIO/KeTa 3aTpaT pas-
paboTKH B pazax (3HaueHHE OOJIbIIIE €AMHUIIBI ), TMOO COOTBETCTBYIOIIEE YUCICHHOE
YICIIEBIICHUE CTOMMOCTH Pa3pabdO0TKH B pa3zax (3HAYCHUE MEHBIIE €IUHUIIBI, HO
OoJIbIIIe HYJIS).

WHTeTpasibHbIi MoKa3aTens pecypcoddHEeKTUBHOCTH BapUaHTOB UCIIOJTHEHUS
00BEKTa UCCIEAOBAHNS MOKHO OIPEEIUTh CIACAYIOIINM 00pa3oM:

Ly =X a; by,

rae l,; — MHTErpanbHbli MOKa3aTesb pecypco3(pHEeKTHBHOCTH U i-r0 Bapy-

(21)

aHTa UCIIOJIHEHUS pa3pabOTKy;

a;— BecoBOI K03()(PUIMEHT I-r0 BapraHTa UCTIOHEHHS Pa3pabOTKu;

b;*,b;’— GanbHas oreHka i-ro BapHaHTa UCIOJIHEHUS Pa3pabOTKH, yCTaHAB-
JIMBAETCS SKCIIEPTHBIM ITyTEM IO BHIOPAHHOM 1IKaJIe OLEHUBAHUS;

N — YUCJIO MapaMeTPOB CPABHEHUS.

Pacuer umHTEerpajspHOro mnokazarens pecypcod((EKTUBHOCTH NPUBEICH B

dopme Tabmuip (Tabauna 32).

Tabauya 32 — CpagnumenvHas OYyeHKa XapaKxmepucmux 6apuaHmos UCNOoIHeHUs NpoeKma
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Becosoii
K03pPpuuu- | Texkymmin
no ¢ Y Anajsior 1 | Anajior 2
eHT napa- MPOEKT
Kpurepun
MeTpa
1. CriocobceTBYET pocTy NMPOU3BOIM-
YETPORIY P 0,1 5 5 5

TEJILHOCTH TPYJa MOJIb30BaTeNs
2. Y100CTBO B 3KCIITyaTaluu (COOTBET-

0,15 5 5 5
CTBYET TpeOOBaHUIM MOTpeOuTENEH)
3. [Tomex0ycTOMUMBOCTD 0,15 5 5 4
4. DHeprocOepeKeHHE 0,20 4 5 4
5. HamexHocTh 0,25 5 4 4
6. ®yHKIIMOHAIBHAS MOIIHOCTD (TIpe1o-

0,15 5 4 5
CTaBIIsIEMbI€ BO3MOKHOCTH)
UTOI'O 1 29 28 27
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I} = oS =0.17

(1) cDmax 29 .
o2 5

[ = ——=—=0.18

(1) CDmax 28

IP=5%014+5%015+5%0,154+4%0,2+5%0,25+5%0,15 = 4,8
3, =5%0,1+5%0,15+5%0,15+5%0,2+ 40,25+ 4*0,15=4,6
13, =5*0,1+5*0,15+4*0,15+4*0,2+4*0,25+5*0,05=44

I} 48
Igm{ = —=——=28
Po1® 017
©
2 4,6
a _ _r_ - _
B = 13 = 515 = 256
¢ .
Iy 017
3Cp= —a=m=0.94
¢ .
Tabnuya 33 — Cpasnumenvras 3¢pexmusnocms pazpabomu
iﬁl [TokazaTenu Amnarnor Pazpabotka
1 WuTerpanbublii GUHAHCOBBIN MOKa3aTelb 0.18 0.17
pa3paboTKu
WuTerpanbHblii mokazaTens pecypcodPpdex-
2 4.6 4.8
THUBHOCTH pa3paboTKu
3 WuTerpanbHblil mokaszarenab 3 PEeKTUBHOCTH 25.6 28
4 CpaBHuTtenbHas 3 (HEeKTUBHOCTh BapHaHTOB 0.94 1,06
VCTIOJTHEHUS

CpaBHeHME 3HAUCHUN MHTETPATBbHBIX MOKa3aTene 3((PEKTUBHOCTH MO3BO-
JII€T CyAUTh O MIPUEMIIEMOCTH CYIIECTBYIOIIET0 BApUAHTA PEUICHUS ITOCTABICHHOU
B MarucTEepCKON IUCCepTaIlii TEXHUYECKOU 3a/1auul ¢ MOo3ulnKu (PMHAHCOBO U pe-

cypcHoi 3(phHEeKTUBHOCTH.

2.5 3akiaouenue

B nannom paznene BKP Ob110 poBeieH MpeANpOCKTHBIN aHATU3, a TaKkKe

OBLITN OTIpe/IeTICHBI TOTPEOUTENN Pe3yIbTATOB UCCIEA0BaHUS (IpeanpuaTus Hedre-
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XUMHUUYECKOTO KOMIUIeKca). Jlajiee ¢ MOMOIIbI0 aHaln3a KOHKYPEHTHBIX TEXHHUYE-
CKHMX pElIEHU, KOHKYPEHTHOE MPEUMYIIECTBO Halllel pa3pabOTKu, MpeICcTaBICH-
Hoit BKP — 310 HafeXHOCTh, HArJISIIHOCTh, HU3Kas IieHa.

[TpoBenu SWOT-ananus3, BBISIBUIN CHIIbHBIE M Cla0ble CTOPOHBI JaHHOTO
npoekTa. Takke MpoBeeHa OI[EHKa TOTOBHOCTH MPOEKTa K KOMMEPLHAIN3AUH —
55 Gann (crenenp MpopabOTaHHOCTH HAYYHOTO IPoekTa), 51 6ayt — ypoBeHb UMe-
IOIIKUXCS 3HAaHUH y pazpaboTunka. M3 moimyuyeHHbIX 3HAUEHUH, MOXKHO CHENATh BbI-
BOJI YTO MEPCIIEKTUBHOCTh MPOEKTA BBILIE CPEAHETO.

boutu onpeneneHsl 1enu U pe3yibTaThl, orpaHuueHus poekta. CocTaBiieH
IJIaH IPOEKTa B BUJE AUarpamMmebl ['anTa.

Paccunramu 6romkxer HTU: cnenmanbHoe obopynoBanue — 345500 Thic.
py0., ocHOBHas 3apaboTHas miarta — 46800 TeIC. py0., TOMOJIHUTEIbHAS 3apa00THAS
wiata — 4030 Teic. py0., HaKJIaHbIE pacXxobl — 15429 Thic. py0., OTUUCICHUS HA
colMasibHbie HYXIbI — 15249 ThIc. py0. UToroBeiit Oromxer Ha HTU coctaBun
426828 ThIC. pYO.

Onpenenun  3KOHOMUYECKYIO 3((PEKTUBHOCTh, KOTOpasi COCTaBWJIA
138,173 ThIC. PYO.

[IpoBenu OIEHKY 3HAYEHMM HMHTETPAIBbHBIX MOKazarenaed 3(pGeKTUBHOCTH
MO3BOJIAET CYAUTh O MIPUEMIIEMOCTH CYIIECTBYIOIIErO BapUAHTA PEUIECHUS TTOCTaB-
JIEHHOW B MarucTepcKou JuccepTali TEXHUYECKOM 3aauM ¢ MO3UIUU (PUHAHCO-
BOH U pecypcHOi 3 PEKTUBHOCTH.

Ha ocHoBaHMM MOTYyYEHHBIX PE3yJbTAaTOB JAHHOTO pa3jielia JiejlaéM BbIBO
0 TOM, 4TO pa3paboTaHHasi METOJIMKA OIEHKU TEXHOTE€HHOTO PUCKa MPHU TPAHCIIOP-

TUPOBKE HE(PTETPOTYKTOB SKOHOMUYECKH 11€JIECO00pa3Ha U YCIICIITHA.
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4. COOUUAJBHAS OTBETCTBEHHOCTb OPI'AHU3ALIMU (PABOTO-
JATEJISI) TIPH DKCIUIYATAIIMU KEJIE3HOJIOPOXXHOM SCTA-
KAJbI 11O CJIMBY-HAJIUBY COKMKEHHBIX YIVIEBOAOPO/AHBIX I'A-
30B

4.1 BBenenue

PaboTa yenoBeka Ha MPOM3BOJCTBE HEPEIKO MPUBOJUT K MOYUCHHUIO Pa3-
JUYHBIX TpaBM U 3a6ojeBaHuil. C 11e7bI0 MPEIOTBPALICHUS WJIM YMEHBIIICHHS TI0-
CJICJICTBUI ONACHBIX M BPEAHBIX (PAKTOPOB CYIIECTBYET HAyKa 00 oXpaHe Tpy/a.

XKeneznonopokHas 3cTakaja Mo CIUBY-HAIUBY CKFDKCHHBIX YTJIEBOIOPO/I-
HBIX Ta30B [lo1manku mpon3BoACTBa MOHOMEPOB SIBJISIETCS] YACThIO OCHOBHOTO TEX-
HOJIOTMYECKOTO 00OpYIOBaHUS M JIOJDKHA 0OCCIICUMBAaTh HAAEKHYIO U HEMIPEPHIB-
HYI0 pa0OTy B TEUEHHUE BCETO CPOKA IKCILTyaTaIlUH.

C uenpio mojasiepKaHusl YCTAHOBKU B UCIIPABHOM U PabOTOCIIOCOOHOM CO-
CTOSIHMH Ha TIPOTSHKEHUHU BCETO CPOKA IKCILTyaTaIMH, TPETYCMOTPEHBI CIICTYIOIITHIE
MEpOTIPUSATHUS:

- TIEPUOJIMYECKHE OCMOTPBHI YCTPOWCTBA PETYJIMPOBAHUSA, OIEPATHBHBIM
MEPCOHAJIOM OJIMH pa3 3a CMEHY;

- PETYyJIMPOBOYHBIC MEPOIIPUSATHS U OCMOTpP YCTPONCTBA YNpaBICHHUS, OTIe-
PaTUBHO-PEMOHTHBIM TIEPCOHATIOM €KEMECSIIHO;

- TEXHUYECKOE OOCITY)KMBAHHE JIBA Pa3a B IO

- TEKYIIUH PEMOHT OJIMH pa3 B TOJ.

PaboThl o Hanmagke U OOCIYKMBAHUIO YCTAHOBKHM BEAYTCS HAa TEXHOJOTHU-
4eCKOM 000pyJoBaHUM M BOMM3M Hero. PaGoTel mo Hajmagke M OOCTY>KMBAaHUIO
YCTPOWCTBA YIPaBIEHUS, HAXOMISIIETOCS B TOMEIICHWM IIEHTPAJIBHOTO ITyHKTA
YIPaBJICHHS, BEIYyTCS BOJM3M TOKOBEIYIINX YacTeH, HAXOIAIINXCS MO HAIpsIKe-
HUEM.

[lenpro qaHHOTO pasiena SBISCTCS aHAJIM3 BPEIHBIX M ONMACHBIX (haKTOPOB

pU HaJaJKe U OOCITYKWBAHHUH KEJIE3HOMOPOXKHON ACTaKalbl MO CIUBY-HAIUBY
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CKUKEHHBIX YTJIEBOJIOPOJIHBIX Ta30B, U OMNpPEJEICHUE MEPONPUITUI MO yCTpaHe-
HUIO JICHCTBUS BPEAHBIX U OTIACHBIX (JaKTOPOB, a TAKXKE pa3padoTKa Mep 10 3aIInuTe
OKpY>Karolen cpeisl, npeaynpexacHuto UC u TUKBUIAINK X TTOCTIEACTBUM.
PaccmoTpenue 1aHHbIX BOIIPOCOB OTBEYAET TPEOOBAHUSM MEXKYHAPOIHOTO
crangapta ICCSR-26000:2011 k nesITebHOCTH OpTaHU3aIMK B 00JIaCTH COITUATIb-
HON OTBETCTBEHHOCTH IO TE€M pasjeiiaM ero MOAYJIeH, 0 KOTOPBIM JOJKHBI ObITh

IMPHUHATHI YKa3aHHBIC ITPOCKTHLIC PCIICHM.

4.2 IIpou3BoACTBEHHAS] CAHUTAPHUS

AHanu3upysl JaHHBIE MO MaTepUaAIbHOMY OajaHCy MHTEPECYIOIIEro Hac
TEXHOJIOTUYECKOTO MPOIIecca, OCHOBHYIO OMACHOCTh OMACHBIX BEHIECTB B BO3IyXE
paboueil 30HBI OYIYT COCTaBJISITH MpeUuMyliecTBeHHO, ATuieH (70%), mponuieH
(20%) u atan (10%). ®U3NKO-XUMHUYCCKUE CBOMCTBA JIAHHBIX BEIIECTB MPEICTaB-

seubl B Ta0nuie 34.

Tabmuua 34 — ®U3NKO-XUMHYECKHE CBOMCTBA OMACHBIX BEIIECTB, MPEICTABIISIONINX
HauOOJIBIIYI0 KOHLIEHTPAIMIO B 00J1aCTH paboyeil 30Hbl OnepaTopa CIMBOHAJIIMBHON HCTAKa bl

Ha3BaHue BemecTBa
CBoiicTBO
Ituaen (CHa) IMponuien (CsHe) 9tan (CHg)
Mossipaast macca (M), 28,05 42.08 30,07
r/MOJIb
InotHOCTS (p), T/eM® 0,001178 0,00174 0,001342
Temneparypa 136,1 108 152
BCHBIIKH (Ten), "C
Temnepartypa caMmoBOC- 475,6 410 472
maMeHeHUS (T eoens), 'C
HKIIB, % 2,3 2 5
BKIIB, % 34 11 15
IIJIK B armocdepe, 3 100 300
mr/cm®

[To ycrmoBUsAM TEXHOJIOTHYECKOTO MpoIiecca B BO3AyXe paboueit 30HbI aIMU-

HHUCTPATUBHBIX HOMCH_IeHI/Iﬁ HEC IMPUCYTCTBYIOT BPCAHLIC BCIIICCTBA.
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TpebGyemoe cocTosiHEE BO3IyXa pabodero momemieHus: ooecrneunBaeTcs pa-
00TOl yCTpOICTBA BEHTHIALINU, YTO UMEET OOJIBIIOE 3HAYCHHE TSI 0310POBICHHUS
BO3/IYIIIHOM cpenbl B tomenieHuun LITY.

B cucteMe mpuTOYHO-BBITSKHON BEHTUIISALIMY BO3yX MOJAETCS B MOMEIIIe-
HUU IPUTOYHOU BEHTUJISILIMEH, a YAAISETCS BBITSDKHOM; 00€ BEHTWISIIIUU paboTaroT
OJTHOBPEMEHHO.

B npou3BOACTBEHHBIX YCIOBUSX HE BCErja yAa€Tcs YCTPAHUTh BCE OIac-
HbIC BpEIHbIE TPOU3BOACTBEHHBIE (DaKTOPBI, IEHCTBYIONINE Ha pA0OTAIOIINX, TYTEM
MPOBEJCHHUSI OOIIETEXHUYECKUX MeponpusTuid. B 3TuxX cinydasix oOecrieueHue Hop-
MaJIbHBIX YCIOBUH TPya TOCTUTAETCS TPUMEHEHUEM CPEJICTB MHIUBUAYAJILHOM 3a-
IUTHL. BaskHOE 3HaueHue 3T cpeIcTBA MPUOOPETAIOT IPU JIUKBUAAIINH aBaAPHA.

3amura Tena yenoBeka 00ecreynBaeTcsd NPUMEHEHUEM CIIELIOAEXKIbI, YETKO

periiaMeHTUPOBAHHON HOpMaMu oOecreueHus COTPYAHUKOB CPEICTBAaMHU WH]IUBU-
nyanbHOU 3amuThl [Ipunoxkennem k npukasy MUHHCTEPCTBA 31paBOOXPAHEHUS U
coruanbHoM 3amuThl PO ot 22.12.2015 r. Nel110n .41 u IIpunoxxenuem k npu-
ka3y MuHucrepcTBa 3paBooxpaHeHus U corranbHoi 3amuThl PO ot 01.06.2009 1.
Ne290H 11.6, a KOHKPETHO U1 annapaTynKa CIMBOHAIMBHON KEIE3HOIOPOKHOM C-
TaKaspl.

CoXpaHHOCTb 3pEHHUSI YEIIOBEKA, COCTOSIHUE €r0 LIEHTPaJIbHOM HEPBHOMW CHU-
CTEMBbI U 6€30TTaCHOCTh Ha IMTPOU3BO/ICTBE B 3HAUUTEIILHOU MEpe 3aBUCST OT YCIOBUI
ocBeleHus. OT OCBEUIEHHUS 3aBUCST TAKKE MPOU3BOAUTEILHOCT TPYJa U KAYECTBO
pabort. IIpu ocBeneHn JaHHOTO MPOU3BOJCTBEHHOIO MOMELIEHUS UCIIOIb3YETCS
COBMENIEHHOE OCBELIEHUE, IPU KOTOPOM B CBETJIOE BpEMS CYTOK HEAOCTATOYHO IO
HOpPMaM €CTECTBEHHOE OCBELIECHUE IOIOIHAETCS UCKYCCTBEHHBIM. ICKyCcCTBEHHOE
OCBEIICHHE OCYLIECTBISETCS JIIOMUHECUEHTHBIMU JJaMIIaMH, HOPMUPOBAHHOE 00-
niee oceeuieHue nanHoro nomemieHus 50 nk cornacHo CHull 23-05-95. Tmarens-
HBIM M PETrYyJAPHBIM yXOJOM 3a YCTaHOBKAMHU E€CTECTBEHHOTO M HCKYCCTBEHHOTO
OCBEIIeHUsI o0ecrieurnBaeTcs TpeOdyemasi BeJIMUMHA OCBEIIEHHOCTH O€3 JOMOJIHU-

TCJIbHBIX 3aTpaT SJICKTPOSHCPIUH.
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HebnaronpusiTHbIe YCI0BUS OKPYKAIOLIEH Cpeibl BpEIHO BO3JIEHCTBYIOT Ha
OpraHu3M padOTaIOLIEro, CHIKAIOT PEaKLUIO, TOBBILIAIOT yToMIsieMocTh. K mpous-
BOJICTBEHHBIM BPEIHOCTSIM OTHOCSTCSI HEOJaronpUATHBIM MHKPOKJIMMAT, MpPOU3-
BOJICTBEHHAS IbUIb, BPEAHBIE Ia3bl U MAPHI, HEAOCTATOYHASI OCBELIEHHOCTb.

Kareropus pabot 1o sHeprosarparam, CBA3aHHasl ¢ dKCILTyaTaluen razopac-
IpeeIUTENBHOrO Y3714, 2a (pu3nyeckas cpeaHel TshkecTu, s3Hepro3arpars 10 200
kkai/4a) [35].

Pabora BeinonHsieTcs B cenoAex/ie. BcnoMmorarenbHble HOMEIEHUS] UMEIOT
rapiepoOHoe 000pyJOBaHUE W AyLIEBble KOMHATHI. [IpOM3BOACTBO OTHOCUTCS K
TPEThEN KaTeropuu BUOpaIK, MPON3BOJCTBEHHBIE IIIYMbl HE 3HAUUTEIIbHBI.

JUJ1s 321U Thl OPraHoOB CiIyXa MPUMEHSIOT: HAYITHUKH, AHTU(OHBI.

Ha npeanpuatusx HEOOXOOUMO PETYJISIPHO MPOBOJUTH OPraHU3allMOHHbBIE

MEpOTIPUATHS 110 00ECTIeUeHUI0 0€30MIaCHOCTH TPy/aa.

4.2.1 Ananu3 BpeaHbIX (PaKTOpPOB

[Ipu sKcruTyaTauu KelIe3HOA0OPOKHONW 3CTaKalbl MO CIMBY-HAJIMUBY CXKH-
KEHHBIX YTJIE€BOJIOPOAHBIX I'a30B HEOOXOJUMO YUUTHIBATH HAJIMYUE U BO3MOXKHOCTh
BO3JICHCTBHS CIECAYIONINX BPEIHBIX MPOU3BOICTBEHHBIX (DaKTOPOB:

- IOBBIILIEHHAS 3aTa30BaHHOCTH;

- BOBHMKHOBEHHE BUOpauu npu padote 000py10BaHuUS.

- MEXaHUYECKUE UTyMbl 1 BO3HUKHOBEHUE OTPAXKEHHOT'O M0JIs1, BOSHUKAIOIINE
IIpU HACTpOiike U paboTe 000pyAOBaAHMUS;

- OTKJIOHEHHE MOKa3aTeeil MUKPOKINMAaTa,

- HEJIOCTATOYHAsI OCBEIICHHOCTh paboueii 30HbI [36].

4.2.2 lllym u BuOpanus

Lllym na npouzsoocmee HAHOCUT OOJIBINION yITIepO, BPEIHO ACHCTBYS Ha Op-
raHU3M 4YeJIOBEKa M CHIDKAsl MIPOU3BOJUTEIBHOCTh TPy/Ja. Y TOMIIEHHE pabouux U

OIIEpaTOPOB M3-3a CUJIBHOIO IIyMa YBEJIMUYMBAET YUCIIO OMIMOOK MpHu padboTe, Cro-
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cOOCTBYET BOBHMKHOBEHUIO TpaBM. lllyMm Bo3HUKAET BCIEACTBUE yIPYTHX KOJIeOa-
HUW KaK YCTAaHOBKH B II€JIOM, TaK U OTACJBbHBIX €€ 4acTeil, B CUCTEME OXJIaXKICHUSI.
[IpyrunHbI BOBHUKHOBEHHMS dTUX KOJICOAHHM — MEXaHUYECKHUE, adPOIMHAMUYCCKUE,
AIEKTPUUYECKUE SIBJICHHUSI, ONIPEIEIsieMble KOHCTPYKIIMEH U XapaKTepoM pabOThl Ma-
IIIMH, & TAK)K€ HETOYHOCTSIMHU, JIOMYIICHHBIMU MPU UX U3TOTOBJICHUU U YCIOBUSIMHU
sKkcIuTyaTaruu [37].

Mexanuueckue wymvi. Y MEHBIIICHHE MEXaHUIECKOTO IITyMa MOKET OBITh J10-
CTUTHYTO MyTEM COBEPIIICHCTBOBAHUS TEXHOJIOTHYECKOTO npoiiecca. CBOeBpeMEeH-
HOE TIPOBEJICHUE TEKYIIETO 00CITYy)KHBAHUS U PEMOHTOB TEXHOJIOTHIECKOTO 000pY-
JIOBaHUsI, KAUECTBEHHAsi OalaHCHUPOBKA BPAIIAIOIIUXCA AJIEMEHTOB MAIllUH TakKe
MO3BOJISIET CHU3ZHUTH IIYM.

Hacocbl, koMmpeccopbl, TEXHOJOTHUYECKUE CETH SIBJISIIOTCS UCTOUYHHKAMMU
myma v BuOpanuu. Takke BO3HUKAET OTpaKEHHOE T10JI€ IymMa. B ¢Bs3u ¢ 7TUM BO3-
HUKaeT HEOOXOJIUMOCTh HCIOJb30BaHUS HHIAMBUIYAIBHBIX CPEJCTB 3aIlUThI OT
nryma.

Jlns 3amuTel oT myma 1o [42] u Bubpanuu [48] npeaycMaTpuBarOTCs:

e oOecrneyeHue nepcoHana MHAUBUIYaIbHBIMU CPEACTBAMHU 3allUTHI;

® YCTAHOBKA 3BYKOM3OJIUPYIOIINX KaOWH;

® 3BYKOHM3OJHPYIOIIHNE KOKYXU U SKPAHBI;

e BHOPOHM3OIUPYIOIINE MaTepHabl 10 000pynoBaHUe (MPYKUHBI, PE3UHBI U

JpyTrue MPOKJIag0uHbIe MaTEPHAIbI).

B Ta6muie 35 mpuBeneHbI JOMYCTUMBIE YPOBHH 3BYKOBOTO JABJICHUS, U3ME-
PEHHBIE B BOCbBMH OKTaBHBIX MOJIOCAX CO CPEAHETEOMETPUUECKUMH YacTOTaMU JIJIs

XapaKTEPHBIX BUIOB padoT.

Tabnruya 35 — TlpenenbHO TOMYCTUMbIE YPOBHH 3BYKOBOTO JTaBIICHHS

YpoBHHU 3BYKOBOTO AaBlieHUs, /[0, B OKTAaHOBBIX MOJIOCAX CO CPETHETCOMETPUUECKUMU Ya-
crotamu, ['L]

31,5 63 125 250 500 1000 2000 4000 8000 YPpoBHH 3ByKa U
9KBUBAJICHTHBIC
ypOBHH 3BYKa, (1BA)

103 91 83 77 73 70 68 66 64 75
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HeoOxoaumbie ycoBHs 7151 CHHDKEHUS IIyMa:

e Bce o0opynoBaHue, MpUMEHsIEMOE Ha YCTAHOBKE, ISl CHUOKEHUS LIyma
YCTaHOBJIEHO Ha BUOpoomopax.

e B 00s3aTenbHOM MOPSIKE JOJIKHBI UCIIOJIB30BATHCS CPEACTBA UHIUBUY-
aJIbHOM 3aILUTBHI.

BpennbiM npon3BoACTBEHHBIM (AKTOPOM SIBISIETCSI BUOpaIUsl — MEXaHH4e-
CKUE KOJIeOaHUs TBEPIBIX TEJ, IEpeJaBacMble OpraHu3My uenoBeka. OHU MOTYT
OBITh IPUYUHOM PACCTPOICTBA CEPICUYHOCOCYAUCTON U HEPBHOM CUCTEMBI, a TAKKE
OIIOPHO-JBUTaTEIbHOW CUCTEMBI Ye0BeKa. HopMaTUBHBIM JOKYMEHTOM, paccMmar-
PUBAOIIMM YPOBHHU IIyMa IS Pa3JIMYHbIX KaTErOpui pabodnux MECT, CIYKEOHBIX
nomenieHui spisiercs [48].

['uruennyeckre HOpMbI BUOpalMK, BO3ACHCTBYIOLIEH HA YeJIOBEKa Ha Io-

CTOSTHHOM paboueM MecTe CBeJIeHBI B Tabmuiie 36.

Tabauya 36 — ['ueuenuueckue Hopmvl subOpayuu

CpenHekBagpaTHyHas BHOPOCTOMKOCTh (YHCIUTEIb),
M/c*1072, He Gomee, n morapudMUYECKHil ypOBEHb BHOPO-
CTOMKOCTH (3HamMeHarenb), Ab, B OKTaHOBBIX MOJOCAaX, CO
CpPEIHEreOMETPUYECKUMH YaCTOTaMH, [ 1I.

Bun Bubpanun

2 4 8 16 31,5 63
O6mas 13 0,45 0,22 0,2 0,2 0,2
TEXHOJIOTUA 108 99 93 92 92 92

4.2.3 ObecnieyeHre HOPMATHBHOI0 MUKPOKJINMATA

[Tomemenue LI1Y xapakrepusyercs:
e  Hajgu4yueM OOJIBIIIOTO KOJIMYECTBA 00OPYI0BAHNS,
®  [OBBIIICHHOW TEMIIEPATYPOU.

OnTtuMajibHble KJIMMATHYECKHE YCJI0BHSI YCTAaHOBJICHBI 10 KPHUTEPUIM
ONITUMAJIBHOTO TEIUIOBOTO U (PYHKITMOHATHHOTO COCTOSIHUS uenoBeka. OHu obecrie-
YUBAIOT O0IIIee U JIOKAJIbHOE OIIYIICHUE TeTIOBOTO KOM(opTa B TeUEHUE §-MU Ya-
COBOM paboyeil CMEHBI TP MHUHUMAJIBHOM HAIPSHKEHUH MEXaHU3MOB TEPMOPETY-
JISIIIAHY, HE BBI3BIBAIOT OTKJIOHEHUH B COCTOSTHUU 3JI0POBbBSI, CO37AI0T MPEAOCHIIKA
JUTSI BEICOKOTO YPOBHSI Pa0OTOCIIOCOOHOCTH M SIBJISIOTCS MPEAMOYTUTEILHBIMU Ha
pabounx MecTax.
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Takue ycnoBus HeoOxoaumo coOIMIOIaTh Ha PabOUMX MeECTax IMPOU3BO/I-
CTBEHHBIX MMOMENICHUH, Ha KOTOPBIX BBIMOJHSAIOTCS pabOThl OMEPATOPCKOTO THUIIA,
CBSI3aHHBIE C HEPBHO-3MOLIMOHATBHBIM HaNpsHKeHHEM (B KaOMHAaX, Ha MyJIbTaX U Mo-
CTax yNpaBJEHUS TEXHOJOTHUECKMMHU MPOLIECCAMU, B 3aJ1aX BBIYMCIUTEILHON TEX-
HUKH U T.11.). [lepedens pabounx MeCT 1 BUIOB pabOT, TPH KOTOPBIX JTOJKHBI 00ec-
MEYMBAThCSA ONTHUMAIbHBIE BEJIUMYMHBI MUKpOKIMMAara ompenensiorcs CaHutap-
HBIMU MPABWJIAMH 110 OTJICJIbHBIM OTPACIIsIM SKOHOMUKH U IPYTUMU JJOKYMEHTaMHU,
COTVIACOBAHHBIMU C OpraHamu ['0CyAapCTBEHHOrO0 CaHWTAPHO-IIHIEMHUOJIOTHYE-
CKOTr'0 HaJ30pa B yCTAHOBJIEHHOM MOPSIKE.

OnTuManpHble U JOIMYCTUMBIE MapaMeTpbl MUKpPOKJIMMaTa Ha paboyux me-

cTax npuBeaeHbI B Tabiuie 37 u tabnuie 38 [43].

Tabauya 37 - Onmumanvhvie napamempvi MUKPOKIUMANA
TemnepaTtypa Bo3ayxa, °C OTHocUTeIbHAA BJIAKHOCTh | CKOPOCTh JIBUKEHHS] BO3-
Bo3ayxa, % ayxa, m/c

19-22 40-60 0,2

Tabnuya 38 - Jlonycmumvle napamempovl MUKDOKIUMAMA
Temnepartypa Bo3ayxa, °C OTHoCHTEIbHAS BJAKHOCTh | CKOPOCTh JIBHKEHHSI BO3-

Bo3ayxa, % ayxa, m/c

15-28 20-80 <0,5

[Tpu oOecrieueHNH TOIYCTUMBIX BEJIMYMH MHUKPOKJIMMAaTa Ha pab0YuX MecTax
nepenazsl TEMIEpPaTyphl BO3LyXa 110 BBICOTE Jomyckatorces B npeaenax ot 3°C no
6°C.

JlomycTUMBIC BeJTMYMHBI HHTCHCHBHOCTH TEIUIOBOT'O OOJIyYCHHS Ha pabouux
MECTax OT MPOMU3BOJICTBEHHBIX HCTOYHHUKOB, HATPETHIX 0 TEMHOT'O CBEUEHUS (3aro-
TOBOK, U3JICJIMU | T.I1.) TOJKHBI COOTBETCTBOBAThH 3HAUYCHHUSIM, IPUBEIACHHBIM B Ta0-
aure 39.

Tabruya 39 - [lonycmumvle senuuunbl UHMEHCUBHOCMU MENL08020 00NYYeHUs NOBEPXHO-
cmu mena pabomnuko8 om npou3800CMEEHHbIX UCTOYHUKOS

O0Juryyaemasi HOBepXHOCTD Tena, % | UHTeHCHBHOCTD TEIJIOBOIO 00J1y4e-
Hus, Br/M?, He 0oJee

50 u 6oiee 35
25-50 70
He bonee 25 100

I[OHYCTI/IMLIC BCJIMYMHBI MHTCHCHUBHOCTHU TCIIJIOBOI'O 06J'Iy‘-IeHI/I$I pa60Ta10—
X OT UCTOYHUKOB HU3JIYYCHUA, HAI'PCTHIX 10 0eoro M KpaCHOT'O CBCUYCHHUA (pac—
KaJICHHBIN UJIN paCHHaBHeHHBIﬁ METaJlJI, CTCKJIO, IIJIaMs U I[p) HC JOJIDKHBI IIPCBLI-
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mwate 140 Br/m2. [Ipu 5TOM 06IIyYeHHIO HE JOJDKHO TOABEpraThes 6onee 25 % mo-
BEPXHOCTH TeJa M 0053aTENIbHBIM sBiIsIeTcs ucnonb3oBanue CU3, B Tom uncie CHU3
JWLIA ¥ T1a3.

Jlnst obecrieueHust HOpMaJIbHOTO MUKPOKJIMMATa MpeaycMaTpUBaeTcsi, B COOT-

BETCTBUHU C [36], ciienyromiee:
® BCHTWISIUS IPUTOYHO-BBITSKHAA 110 [43] ycTaHOBKA IEHTPOOEKHBIX BEHTH-
nstopoB. KpaTHocTh Bo3nyxooOMeHa 1;
® YCTaHOBKAa CHUCTEM BO3IYIIHOTO OTOIJICHUS, COBMEIIEHHBIX C BEHTHIIALIMEH;
[TpenycmoTpeHHbIe MEPOTPUATHS 00ECIIEUUBAIOT MApaMETPhl MUKPOKIMMATA
B COOTBETCTBUU C HOPMaMH.
B cootBeTrcTBHM ¢ [43] 3HaUeHUsI TeMIIEpaTypbl, OTHOCUTEIBHOUN BIAXKHOCTU
U CKOPOCTH JBMKCHHS BO3JlyXa YCTaHABIMBAIOTCSA, JJIsi paboueil 30HbI MPOU3BO/I-
CTBEHHBIX MTOMENICHUI, B 3aBUCUIMOCTHU OT KaTerOpUM TSHKECTU BBITIOIHSIEMON pa-
OOTbI, BEJTMYMHBI SIBHOTO U30BITKA TEIJIa, BBIJACISEMOrO B MOMEIICHUHN U MEpHoa

roua.

4.2.4 ObecrieyeHre HOPMATHUBHOIO OCBEICHUS

be3omnacHocTh Ha MPOU3BOJCTBE B 3HAUUTEIILHOU MEPE 3aBUCUT OT OCBEIIIE-
Husa. OCHOBHAS 3aj71a4a OCBEIICHUS Ha TPOU3BOCTBE — CO3/]JaHUE HAMIIYYIIIUX YCIIO-
BUU JUUTSA 3pSHUS TPYIAIMIUXCS. DTy 3aa9y MOXKHO PEIIUTh TOJIBKO OCBETHTEIBHOM
CUCTEMOM, KOTOpas J0HKHA COOTBETCTBOBATh TpeboBaHusM, puBeAEHHBIM B CII1
52.13330.2016. OcBeméHHOCTh Ha pabodyeM MECTE JOJKHA COOTBETCTBOBAThH Xa-
pakTepy 3puTenabHON padboThl. B naHHOM ciydae pa®oThl oTHOCATCS K paszpsany 1V
I'. Tpebyemast Hopma ocBemenust Eyop=200 JIK. Ins coznanus Egop puMensieTcs
COBMEIIIEHHOE OCBEIIICHHUE: €CTECTBEHHOE U 00111e€ TIOMUHECIIEHTHOE OCBEIIICHUE.

Pacuét 0611ero paBHOMEpPHOIO MUCKYCCTBEHHOT'O OCBEIICHUSI TOPU30HTAIIb-
HOM pabouelt MOBEPXHOCTU BBITIOIHSAETCS METOJIOM KO3 HUIIMEHTa CBETOBOTO TIO0-
TOKA, YYUTHIBAIOIIUM CBETOBOU MOTOK, OTPAKEHHBIN OT MOTOJIKA U CTEH. J{mMHa mo-
memenns A = 10 m, mmpuna B = 6 M, Beicota = 3,5 M. BeicoTa paboueii moBepxHo-
ctu Hax nonoM h, = 1,0 M. Cormacno CHull 23-05-95 HeoOxoaumo co3aath ocBe-

HIEHHOCTH He HIKe 150 JIK, B COOTBETCTBUHU C Pa3psiIOM 3pUTEIHHOM pabOTHI.
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[momanpe nomenieHus:
S = AxB,
rae A — JJMHa, M;
B — mumpuHa, m.
S=10x6 = 60 m?

KoadduimeHnt orpakeHuss CBEXEMOOEISHHBIX CTEH ¢ OKHaMH, 0€3 IITop
0c=50%, cBexernobeneHHoro notoika nortoika pr=/0%. Koadgduuuent 3amnaca,
YUUTHIBAIOIINI 3arpsI3HEHUE CBETHIIBHUKA, JJIS1 TOMENIEHUN ¢ MaJIbIM BbIJICJICHUEM
ne paBeH K3 =1,5. KoagdunuenT HepaBHOMEPHOCTH ISl JTIOMHUHECIIEHTHBIX
mammn Z=1,1.

Bri6upaem nammy naeBHoro ceeta JIJ[-30, cBeTOBOI MOTOK KOTOPOil paBeH
@j]ﬂ = 1650 JIm.

Bri6upaeM cBeTUIIBHHUKY € TIOMUHECHIeHTHRIMU Tammnamu Tuna OJOP-2-30.
OTOT CBETWJIBHUK UMEET JIBE JaMIibl MOIIHOCTHIO 30 BT kaxnas, 1jvMHA CBETHIIb-
HUKa paBHa 925 MM, mmpuHa — 265 MM.

NHTerpanbHbIM KPUTEPUEM ONTUMATIBLHOCTH PACTIONOKEHUSI CBETUIILHUKOB
SBJISIETCSA BETUYMHA A, KOTOpas JJIsl TIIOMUHECIIEHTHBIX CBETUIILHUKOB C 3allUTHOM
peméTko aexuT B auamnaszone 1,1-1,3. I[Ipuaumaem A=1,1, paccTosiHue CBETHIIb-
HUKOB OT nepekpoitus (cBec) h, = 0,3 m.

BricoTa cBeTmbHUKA Haa pabodei TOBEPXHOCTHIO ompesesercs 1mo ¢op-
MyJie:

h =h,—hp,

rie hn—BbIcOTa CBETHIILHUKA HAJT TIOJIOM, BBICOTA MOJIBECA,

hp - BEICOTa paboyeii MOBEpXHOCTH HAJI MOJIOM.

Hanmenbiias 1omyctumMasi BRICOTa MOJIBECA HAJ[ TOJIOM JIJISl IBYXJIAMITOBBIX
ceetmiibHUKOB OJIOP: h, = 3,5 m.

BricoTa cBeTmiibHUKA Haa paboueil OBEpXHOCTHIO orpesensercs no ¢op-
MyJie:

h=H—h,—h.,=35-1-05=20ux
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Paccrosiare Mex Ty COCETHIMH CBETUJIbHHUKAMH HITU PSaMH ONIPEISIISIeTCS

o popMmyiie:
L=A-h=11-2=22wm

Yucio psAaoB CBETUIHBHUKOB B IIOMEIICHUU:

Nb=B/L=6/22=272=3

YKo CBEeTUILHUKOB B PSIY:

Na=A/L=10/22~=4

OO011ee YnCI0 CBETHIILHUKOB:

N=Na-Npy=3-4=12

PaccrostHre OT KpalHUX CBETHJILHUKOB WJIH PSIOB JIO CTEHBI ONPEICIISICTCS
o dhopmyiie:

L 2.2

Pazmeniaem cBeTuibHUKM B TpU psifa. Ha pucynke 14 nzo0paxeH 1uiaH mo-

=0,7M

MCIICHMA U pa3MCIICHUA CBECTUJIbHUKOB C TIOMUHCCICHTHBIMH JIaMITIAMMH.

r'y

800
+—»
I I 2416 I I
-+

10000

1194

6000

398

PucyHOK 14 — ITnan nomewlenusd u pasmeerusl C6emulbHUKo08 C TIIOMUHECYEHNTHbIMU
aamnamu

PaBHOMEpHOCTH OCBeleHus obecnieunBaetcs ycmoBuem Li/3 u Lo/3.
10000 =3 - Ly +2/3-L; +4 - 265 = 2416;
6000 =2-L,+2/3-L,+3-925=1194;,

Nunexc momenieHus onpenensercs no Gpopmyre:
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_ AB 106
" h-(A+B) 2,0-(10+6)

i = 1,875

KoaddurumenT ncrnonp3oBaHus CBETOBOTO MOTOKA, IMOKA3BIBAIONIUN KaKas
4acTh CBETOBOI'O MOTOKA JIaMII TOMaaeT Ha pabouyto MOBEPXHOCTb, JIJIsi CBETUJIb-
HukoB tumna OJIOP ¢ moMuHectienTHRIMU JlaMniamu Tipu o7 = 710 %, pc = 50% u
uHIeKce nmomerienus | = 1,75 pasen 77 = 0,58.

[ToTpeOHBII CBETOBOM MTOTOK IPYMIILI JIOMHUHECIICHTHBIX JIAMIT CBETHJIbHUKA
ompenensiercs no Gopmyie:

®,=(E-S-K,-2)/N-7=(200-60-15-1,1)/24 - 0,58 = 1423 nm

HGHaGM IIPOBCPKY BLITIOJIHCHUA YCIIOBHA:

)
—10% <22 1. 100% < 20%:;
CD-}]A

(1650 — 7423) /1650 = 0,13 - 100% = 13%

Takum 00pa3omM, MbI OJYYUIIH, YTO HEOOXOIUMBIN CBETOBOM IMMOTOK HE BbI-
XOJIUT 3a mpeJieisl TpeOyemMoro auana3osa. Terneps paccunTaeM MOIIHOCTb OCBETH-
TenabHOM ycTtaHoBku: P = 24 - 30 = 720 Br.

JIns co3maHMs pauMOHAJIBHBIX YCIIOBHM OCBEIIECHHS BaXHOE 3HAYCHUE
MMEET TIIATEIbHBIN U PEryJIAPHBINA YXOJ 332 YCTAHOBKAMH €CTECTBEHHOI'O U UCKYC-
CTBEHHOI0 ocBelleHus. Heo0Xxoaumo ciaeuTh 3a UCIPaBHOCTBHIO CXEM BKIIFOUEHUS,
PErYISIPHO 3aMEHSATh NIEperopeBIre JiaMibl. Ha npeanpustusix 10mKHO OBITh CIie-
LAAJIBHO BBIJEIICHHOE JIML0, 3aBEAYIOLIEE DKCILTyaTallued OCBEILCHUS.

Ha npousBoAcTBe AJis 3allUTHl OPraHOB 3pEHUS OT YJIbTPa(pHUOIETOBOTO U
UH(PaAKPACHOTO U3TYUYEHUS U CIETAIIEH IPKOCTH BUIUMOTO CBETAa MPUMEHSIOT 3a-

MIUTHBIC OYKH, IIUTKHU, HIJICMBI.

4.3 AHaqu3 onacHbIX (PaKTOPOB

I'OCT [44] pactipocTpaHseTcs Ha SJIEKTPOTEXHUUECKUE U3/ICINSA U YCTaHaB-
JUBaeT TpeOOBaHUs 0€30MMaCHOCTH, MPEIOTBPAIIAOIINE WU YMEHBIIAIOIIHUE JI0 J10-
MyCTUMOTO YPOBHSI BO3/ICHCTBHE HA YEJIOBEKA CICAYIOMHUX (PAKTOPOB: ANEKTpHUIE-

CKOTO TOKA; 3JIEKTPUUECKOU UCKPBI U NYTH; IBMIKYIIUXCA YACTEN U3AEIUS; YaCTEU
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W3JIeJINs], HAarPEBAIOIINXCA 10 BBICOKUX TEMIIEPATYP; ONACHBIX U BPEIHBIX MaTEpH-
aJIOB; MCIIOJB3YEMBIX B KOHCTPYKLIMH U3JIENHUsA, a TAKKE ONACHBIX U BPEIHBIX Be-
LIECTB, BBIACISIOIIUXCS IPU €70 IKCIUTyaTalyu: JIEKTPOMAarHUTHBIX ITOJIEH, TEII0-
BOT'0, ONITUYECKOT0 ¥ PEHTT€HOBCKOT'O U3JIy4YE€HUS, OIIACHBIX r'a30B.
Bo3moxHbIe onacHble (pakTOpBbI:
®  3aXBaT U IOBPEXACHUE BPAILAIOIIMMUCS YacTSIMU MEXaHU3Ma
IIPU NPOBEJCHUH ITyCKOHAIAI0YHBIX pa0OT U PErJIAMEHTHBIX OCMOTpPAXx;
®  IIOpPaXEHHUE DJIEKTPUUECKUM TOKOM;

L IMOKapoO- U B3PBIBOOIIACHOCTD.

4.3.1 IloxxkapoonacHOCTh

[ToxxapHast 6e30MacHOCTh SIBJISIETCA OJHUM M3 BaXXKHEUINIUX pa3JielioB
OXpaHbl TpyJa Ha nMpou3BocTBe. CyIleCTBEHHYIO POJIb B TPOPUIAKTUKE U MTPEAOT-
BpAaIICHUH T0KapOB UTPAET MPABIIBHBIN BRIOOP peKUMa pabOTHI JIEKTPO0OOPYI0-
BaHUs C YYETOM KJlacca M0 MOXapoonacHOCTH, MPUMEHEHHUSI MOJIHUEOTBOIOB. Bee
MIPOU3BOICTBEHHBIC TIOMEIIEHHUS 10 TTOKAPOOTACHOCTH Pa3NIeIOTCs Ha TATh OC-
HOBHBIX KaTeropuii. B xone paboyero mporiecca mpu3Haku, 00yCIaBIMBaIOIINAE BO3-
HUKHOBEHHS T0XKapa, OTCYTCTBYIOT H, CIEJOBATENIbHO, JAHHOE MPOU3BOACTBO CO-
riacHo [39] MOkHO oTHeCTH K kKareropuu /[ (Mpou3BOACTBO, B KOTOPOM HECTOpae-
MbI€ BEIIECTBA U MaTepUaIIbl HAXOASITCS B XOJIOTHOM COCTOSIHUN).

beimn yctaHoBneHBI 0011IMEe TPEOOBAHUS TTOKAPHOI 0€30MACHOCTH K 00BEK-
TaM Pa3IMYHOTO HA3HAYEHHUS BCEX OTPACiIeld HApOHOTO XO3IUCTBA ITPH CTPOUTEITb-

CTBE U 3KcIUTyatauuu. [loxxapHast 0€30MacHOCTb AOHKHA 00ECIeYMBaThCA:

® CHCTEMOM IPEIOTBPAILCHUS TTOXKAPA;
® CHCTEMOW IMPOTHUBOIIOKAPHOM 3aAIUTHI;

¢ OpraHu3allMOHHO—TCXHHUYCCKHUMH MCPOIIPHUATHAMMU.

KonuuecTBo nepBUYHBIX CPEACTB MOXKAPOTYIIeHUs onpeaessiercs o [40] u

npuBezeHbl B Taduie 40.
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Tabauya 40 — Konuuecmso nepeuyHulx cpedcmea noxcapomyulenus

OrueTymmurenu SIIHK ¢ TIECKOM,
MecTo paGoThI Stexa, M2
OVY-5 OII-10 M2
Ty 150 2 1 1

Kaxxapiif OrHETYHINTENb, YCTAHOBICHHBIM Ha OOBEKTE 3alIUTHI, JOJHKEH
MMETh MOPSAAKOBBIA HOMEDP, HAHECEHHBIN HAa KOPIYC OTHETYLINUTENA, ATy 3apsIKU
(mepe3apsiiku), a 3aImycKarolee Uik 3aopHO-IyCKOBOE YCTPONUCTBO JOIKHO OBITH
OTIOMOUPOBAHO.

Kaxxnplii OrHerymmuresnb, OTIPaBICHHbIA ¢ OOBbEKTa 3alllUThl Ha Iepesa-
PAAKY, 3aMEHSIETCS 3apsHDKEHHBIM OTHETYIIUTENEM, COOTBETCTBYIOLIIUM MUHUMAIb-
HOMY PaHry TyUIEHUS MOJIEJIBHOTO OYara mo)kapa OrHETYIIUTENs, OTIPABIECHHOTO
Ha Iepe3apsaKy.

OraeTymuTeny, pa3MelIleHHbIE B KOPUAOpaX, MpoxoAax, He JOJKHBI Ipe-
ISATCTBOBAaTh 0€30MaCHOM 3BaKyaluu jroiei. OTHETYIINTENHN CIelyeT pacnoiaraTb
Ha BUJHBIX MECTax BOJM3M OT BBIXOJOB M3 MOMEILIEHUI Ha BbicoTe HE Ooisee 1,5
MeTpa JI0 Bepxa KOpIyca OTHETYIIMTEN JIHO0 B CIIEHUATIbHBIX MOJICTaBKaxX U3 He-
TOPIOYHX MaTEPHAIIOB, HCKITIOYAIOINX MAJICHIE WK OonpokuasiBanue [39].

Ilopowkoevie ocnemyuwiumenu

ITopomIKOBBIE OTHETYIIMTENIN IPEJHA3HAUYECHBI B KA4eCTBE IEPBUYHOIO
CpeIICTBA TYILIEHUS MOKapOB KJIacCcoB A (TI0Kapbl TBEPABIX TOPIOYMX BELIECTB U Ma-
Tepuanos), B (moxapbl rOprOYMX KUIKOCTEN WM MJIABSIIMUXCS TBEPABIX BEIIECTB U
matepuanoB), C (moxapsl ra3oB) U E (mokapbl roprounx BEIIECTB U MaTEPUATIOB
AIEKTPOYCTAHOBOK, HAXOASAIIMXCA MO HAMPSYKEHUEM ).

[locne ypanenuss TioMOBI, YEKM M HAXKaTHUsl KUCTHIO PYKH Ha PYydKy 3a-
MOPHO-IIyCKOBOI'0 yCTPOMCTBA OTKPBIBAETCS KJIAllaH M OTHETYIIANIEE BELIECTBO,
HAXOJIAIIEECs B OTHETYIIUTENE O] U30BITOYHBIM JaBICHUEM, Yepe3 TMOKUM UTaHT
(pacnpuIMTENB) MOJAETCSA HA ovar noxapa. i nmpekpamieHus noJayu OrHeTyma-
LIET0 BEUIECTBA, PYUKY 3allOPHO-IIYCKOBOI'O YCTPOKCTBA CIAEAYET BEPHYTh B HCXO/I-

HOC€ ITIOJIOKCHHUC.
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Tylienne o4aros noxkapa NOpOIKOBbIM OTHETYIIUTEIEM Ha OTKPBITHIX I1J10-
1aJIKaX HE0OXOAMMO MPOU3BOAUTH C HABETPEHHOU CTOPOHBI. [IpH Tymienuu cTpyio
OTHETYIIAIIEr0 BEIIECTBAa HAMPABJISAIOT B OCHOBAHHE IJIAMEHH, MPU ATOM TepeMe-
IAI0T OTHETYIIUTENb TAKUM 00pa3oM, YTOOBI 00ECIIEUNBAIOCH TOKPHITHE MTOPOIII-
KOM BCEH ropsieil moBepXHOCTH U CO3/1aBajlach HaHOOJIbINAsi KOHIIEHTpALUsl 10-
polika B 30He ropeHusi. TylieHue aIeKTpoycTaHOBOK o1 HarpsikeHueM 10 10008
IIPOU3BOJIMTH C PACCTOSIHHS HE MEHEE | M OT COIlIa paclbUIMTENS OTHETYIIUTENEH
710 TOKOBEYIIIUX YacTeH.

Yenexucnommuwie ocnemywumenu

Or"eTymuTenb YIJIEKUCIOTHBIA MpEeIHAa3HAYeH /I TYLICHHs MOXKapoB
KJ1accoB B (moxaphl roprouux XKUAKOCTEH WIIM TUIABSIIMXCSA TBEPJbIX BEIIECTB U
MatepuaiioB), C (moxapsl razoB) v E (351eKTpo00Opy10BaHMS, HAXOSAIETOCS MO/
HanpspkerreM o0 10 000 B).

J1J1st UICTIONTb30BaHUS YTJIEKUCIOTHOTO OTHETYIITUTENST HEOOXOAUMO COPBaTh
10MOy, BBIIEPHYTh Y€Ky, TOAHECTH OTHETYLIUTENb K o4ary ropeHus (He Oymxke,
YeM Ha OJIMH METP; MOAXOIUTh K 04ary moxkapa Hy»KHO C HABETPEHHON CTOPOHBI), U
HaIlpaBUTh pacTpyOd Ha oyar ropeHus (UesiCh B OCHOBAHME IJIAMEHM), HAKaTh Ha
phIUar 3aropHO-IIyCKOBOTO YCTPOMCTBA U HaYaTh TYIIEHUE ovyara rmoxapa, npuoJim-
Kasach K HEMY 10 Mepe TYIIEHUsI, HO HE 3aCTyIasi BO BHYTPh Ooyara.

[Ipu TymieHun 30eKTPOOOOPYAOBAHUS, HAXOSUIETOCs MO HAPSHKEHUEM,
HE JIOMYCKAETCs TOJIBOJUTH PpacTpyO WIIM KOPIYC OTHETYIIUTENS K OTKPBITHIM TO-
KOBEIIYIIIMM YacTAM WUJIU TUIaMeHH Onmxke, yeM Ha 1 metp.

Deakyayus

KoHcTpyKklus mnoMenieHuss OpeaycMaTpuBaeT O€30MacHyI0 3BaKyaluio
J0Jie Ha ciydyail moskapa. UMclio 9BaKyallMOHHBIX BBIXOJOB JIOJDKHO OBITH HE
menee 2. Illupuna myrteil sBakyauun He MeHee 1 merpa. [Ipy BO3ZHMKHOBEHUU
nojkapa HeoOXOAMMO TPHUHATH MEpPhl MO JMKBUIAIIMU oOdara ToKapa, BHI3BATh
MOXKAPHYI0 KOMAaHIy, a CBOOOJHBIE PAOOTHUKHU JOJIKHBI HEMEIJIEHHO MOKUHYTh

3JaHUC COTJIACHO IIJIAHY 9BaAKYyalluH.
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OCHOBHBIMHU TIPUYMHAMH TI0kapa MOTYT OBITH: MEeperpy3Ka MpPOBOJOB, KO-
POTKOE 3aMbIKaHHE, OOJIBIIINE TTEPEXOTHBIC COMPOTHBIICHUS B AJICKTPUUCCKUX IIC-
T5IX, DJIEKTPUYECKas 1yra, MCKPEHHUE U HEUCIIPABHOCTH 00OPYI0BAHMUS.

CornmacHo [39], moxapras mnpoduiakTika oOecIeYrBacTCs: CHUCTEMOU
MpeIoTBpaAIeHUST TOXKapa; CUCTEMOM MPOTHUBOMOXKAPHOW 3alllUThl; OpraHU3aIlM-
OHHO - TEXHUYECKUMHU MeponpusTusaiMu. K MepaM npenoTBpaiiieHus moxapa oTHO-
CSITCS: MPUMEHEHHE CPEJICTB 3AIUTHOTO OTKIIOUYEHUSI BOBMOKHBIX UCTOYHUKOB 3a-
ropaHus (3alIUTHOTO 3aHYJICHUS); TIPUMEHEHHE UCKPOOE30I1acHOTO 000y 10BAHMS;
MPUMEHEHHUE YCTPOMCTBA MOJIHUE3AIUTHI 3aHUS; BBITIOJIHEHUE MPaBUI (MHCTPYK-
1) TI0 MOKapHON O€30IaCHOCTH.

K mepaM npoTuBOnokapHOM 3alIUTHI OTHOCSTCS: MPUMEHEHUE MOKAPHBIX
U3BelIaTeNel; CPEACTB KOJUIEKTUBHOM W MHAUBUYATBHOM 3alUTHI OT (PaKTOpPOB
noxkapa; CUCTEMbl aBTOMATHYECKOM IMOXKAPHON CHUTHAJIU3alMU; MOPOIIKOBBIX WIIU
YIJIEKUCIIOTHBIX OTHETYIIUTENEH, 1B AIIuKa ¢ eckoM 0,5 M3,

OpraHu3aluOHHO-TEXHUYECKUE MEPOIPUSITHS: HATJIsHAS aruTalusl U UH-
CTPYKTaX paOOTaIONIUX IO MOKapHOH 0€301MacHOCTH; pa3padOTKa CXeMBbI ICHCTBUU
aJIMUHUCTPALIMK ¥ pabOTaIOIIKX B CiIydae MoXKapa U OpraHu3alys 3BaKyaluH Jro-
JIeW; OpraHn3alys BHEIITATHON NTOXKAPHOU IPYKUHBI.

[Ipu oOHapyxeHuU 3aropaHus paOO4HMii HEMEJICHHO COOOIIaeT Mo Tese-
(GboHY B OKApHYIO OXpaHy, COOOIIAeT PYKOBOAUTENIO, MPUCTYNAIOT K dBaKyalllu
JIOJIEN U MaTEPUAJIbHBIX IEHHOCTEN. TyllIeHne noxapa OpraHu3yeTcs IEpBUYHBIMU
CpelICTBaMH C MOMEHTa OOHapy»keHud noxapa. [loctpagaBmmm npu noxape odec-

MSUYMUBACTCA CKOpasa MCAUITMHCKAsA ITOMOIIb.

Pucynox 15 - IInan 26akyayuu nrooeii npu noxicape
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4.3.2 JexkTp06e30nacHoCTb

D11eKkTpoOe30MacHOCThIO B COOTBETCTBHH ¢ [38] Ha3bIBaeTCs cucTeMa opra-
HU3AIMOHHBIX U TEXHUYECKUX MEPONPUATHIN U CPEICTB, 00ECIICUNBAIOLIUX 3AIIUTY
JIOJEH OT OMACHOTO M BPEIHOrO BO3/IECHCTBHS HA YEJIOBEKA AJIEKTPHUECKOTO TOKA,
AIEKTPUYECKON IyTH, SJIEKTPOMArHUTHOTO MOJISI U CTATUYECKOTO SJIEKTPUYECTBA.

CyliecTBYIOT ONPEACIICHHbIE KaTETOPUHN MTOMEIIEHUHN MO 3IEKTpoOe30mac-
HOCTH, UX KJIACCU(MUUUPYIOT UCXOS U3 OMPENECICHHBIX XapaKTepUCTUK 000py10-
BAaHUS U YCIIOBUI, B KOTOPbIE OHO TOMEUIEHO.

CymiecTByeT TpH BHJIa IOMEIIEHUA C TOYKU 3PEHUS JIEKTPUUYECKOM Oe3-
OMAaCHOCTH:

« besomnacurie;
o C NOBBINICHHON OMACHOCTHIO;
« Oco000 omnacHsle.

PaccmarpuBaemoe nomemenue, cornacHo I1YD, otHocuTcs k 1 kareropun
MOMEIICHUM 10 3JIEKTpOoOe30nmacHOCTH - «be3 TMOBBIIIEHHOW OMacHOCTHY, IO-
CKOJIBKY OHO 00OpY/ZI0BaHO CUCTEMOM 00I1I€00MEHHOM BEHTHIISILIUK, OTOIICHHUEM, a
TAK)KE XapaKTEpHU3yeTCs] MOHMKEHHOM BIAXKHOCTBIO Bo3ayxa (mo 65%). Kpome
TOTO, 37IeCh OTCYTCTBYIOT (DaKTOpBI, OOECIICYMBAIOIINE MOBBIIMICHHYIO U OCOOYIO
AJIIEKTPOONACHOCTH (HAJIMYKE TOKOMPOBOIAIINX TTOJIOB, arPECCUBHAS CpeJia, bUIb U
np.).

K nopaxeHuto 37eKTpUueCKUM TOKOM MOKET MTPUBECTH MPUKOCHOBEHUE Ye-
JIOBEKAa K TOKOBEAYIIMM YacTsIM DJIEKTPOYCTAHOBOK, HAXOASIIUXCS MO/ HampsiKe-
HueM. llopaxkeHue MposBIAETCS B NMapalM3yIOIIEeM U Pa3pyLIMTEIbHOM BO3/EH-
CTBUM TOKA Ha BHEIIIHUE U BHYTPEHHUE OPTaHbl — KOXKHBIN MOKPOB, MBIIIIIbI, OPTaHbI
JIbIXaHUS, CEPLIEC, HEPBHYIO CUCTEMY.

UYenosek omryniaet Tok BenuunHou B 0,005 A. Tok Benuuunoii B 0,05 A cuu-
TAETCS OMACHBIM JJIs1 ’KU3HU, a TOK B 0,1 A — cCMepTEIbHBIM.

Opranu3aimoHHbIC MEPOTIPUSITHS JJII OOecTiedeHsT 0€30MacCHOCTH padoT —
ATO BBIMOJHEHUE PabOT B JIEKTPOYCTAHOBKAX MO HAPAY, PACTIOPSHKEHUIO, B TIO-

pAIKE TEKyLIEH dKCILTyaTaluy.
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CoBpemeHHas cucTeMa 3JeKTPo0e30MacHOCTH 00eCeYNBAET 3aLIUTY OT IO-
pakeHHS B ABYX HanOoJiee BEPOSITHBIX M OMACHBIX CITydasX:

- TIPH TIPSIMOM TIPUKOCHOBEHUH K TOKOBEAYIIIMM YacTsIM 3JIEKTPOoOOpya0-
BaHWS,

- TIp¥ KOCBEHHOM TPUKOCHOBCHHH.

[Tox KOCBEHHBIM MPUKOCHOBCHHEM MOHUMAETCSI TIPUKOCHOBEHHE YEIIOBEKA
K OTKPBITBIM MPOBOISIIAM YacTsIM 000pYyI0BaHHUs, Ha KOTOPHIX B HOPMAIBHOM pe-
XKUMe (MCIIPaBHOM COCTOSIHUH) 3JICKTPOYCTAHOBKH OTCYTCTBYET 3JICKTPHUCCKHUIN
MOTEHITNAJ, HO MPY KaKUX-TUO0 HEHCIPABHOCTSX, BHI3BABIIUX HAPYIICHUE U30JI5I-
IIUU WK €€ TIPOOOii Ha KOPITYC, Ha ATHX YaCTIX BO3MOYKHO IMOSBIICHUE OTTACHOTO JJIS
YKU3HU Y€JI0BEKa MOTECHIIHAIA.

JIIst 3auTBl OT TPSIMOTO NMPUKOCHOBEHUS K TOKOBEIYIIMM YacTsIM, CO-
riacHo [47] m.412. ciykat U30JsIHs TOKOBEAYIIUX YacTel, IPUMEHEHHUE Orpak/ie-
HUU U 000JI0YEK, YCTaHOBKa OaphepoB, pa3MEIEHHUE BHE 30HBI JOCITaEMOCTH,
ycTpoiicTBa 3ammTHOr0 oTKItoueHus (Y30).

J1J1st 3a1UTHI OT KOCBEHHOTO MPUKOCHOBEHUS MPUMEHSIOTCS: 3aIlIUTHOE 3a-

3eMJICHHUE M 3allUTHOE 3aHyseHne [46] m.413.

4.4 OxpaHa okpy:xalouiei cpeabl

Hay4Ho-TeXxHHMYEeCKUI Tporpecc - OCHOBA KOHIIEMIIMM YCKOPEHHUsS COILU-
aJIbHO-3KOHOMHYECKOI0 pa3BUTUs oOmiecTBa. HensOexHbIM cieICTBUEM HAay4HO-
TEXHUYECKOT0 MpOorpecca SBISETCA HE TOJBKO YJIYYIIEHHE Ka4eCTBa KU3HU Yel0-
BEKa, 3alUIIEHHOCTh €r0 OT MHOTHUX MPUPOJIHBIX (PAaKTOPOB, HO U PE3KO BO3pacTa-
IOLIME aHTPONOTEHHbIE HArPy3KH Ha OOBEKTHI OKpYXalouleil cpeapl U, B MEPBYIO
ouepe/ib, Ha €€ HauboJiee ysI3BUMbI KOMIIOHEHT - Onochepy.

[Ipu oOpatiennn ¢ TBEpABIMUA OTXOAAMU: OBITOBOI Mycop (OTXOAbI OyMaru,
OTpabOOTaHHbBIE CTCIHAIbHBIE TKAHU JISi MPOTHUPKU O(DUCHOTO OOOPYIOBaHUS H
HKPAHOB MOHHUTOPOB, MHILEBBIE OTXOJbl); OTPAOOTaHHBIE JIFIOMUHECLEHTHBIC
Jamibl; 0opUCHAs TEXHUKA, KOMIUIEKTYIOIINE U 3aIT9aCTH, yTPATUBIIHE B pe3yJIbTaTe

U3HOCA MOTPEOUTEIBCKIE CBOMCTBA — HAIJICKUT PYKOBOICTBOBAThLCS [49]: ObITOBOIM
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MyCOp HOCJIE TPEABAPUTEIIBHON COPTUPOBKHU CKIIAIUPYIOT B CIIELIMAIbHBIE KOHTEH-
HEPBHI JIs1 OBITOBOTO Mycopa (3aTeM CleluaIn3upOBaHHbIE CIIYKObI BBIBO3SIT MyCOp
Ha FOPOJICKYIO CBAJIKY); yTpaTHUBIIEe MOTPEOUTEIBCKUE CBOMCTBA O(UCHOE 000pY-
JIOBaHUE MEPEAAIOT CIIEUUATIBHBIM CITY)0am (IpeapUATUSM ) ISl COPTUPOBKH, BTO-
PUYHOTO UCIIOJIb30BAHUS WJIU CKJIAJIUPOBAHMS HA TOPOJACKUX MYCOPHBIX MOJIUTOHAX.
OTtpaboTaHHbIC TIOMUHECIICHTHBIC JaMIIbl YTHIM3UPYIOTCS B cooTBEeTCTBUM C [lo-
cranoBnenueM lIpaBurensctBa PO o1 03.09.2010 No.JlroMuHECLIEHTHBIC JIAMIIbI,
pUMEHSIEMBIE ISl ICKYCCTBEHHOT'O OCBEILCHUS, SIBISIOTCS PTYThCOAECPKAIIUMH U
OTHOCSTCS K | Kmaccy onacHOCTU. PTyTh TIOMUHECHEHTHBIX JaMIl CIOCOOHA K aK-
THBHOM BO3IYIITHOM ¥ BOAHOM MUrpanuu. MHTOKCUKAIMA BO3MOKHA TOJIBKO B CIIy-
Yyae pa3repMeTH3alu KoJIObl, TO3TOMY OCHOBHBIM TPEOOBAaHUEM SKOJIOTHMUECKOMN
0€30MacHOCTH SIBJIAETCS COXPAHHOCTH IIEJIOCTHOCTH OTPAOOTaHHBIX PTYThCOAEPHKa-
mux Jgami. OtpaOoTaHHbIE Ta30pa3psAHbIE JIAMITBI IOMELIAIOT B 3aIIUTHYIO yIla-
KOBKY, [TPEIOTBPAILAIOLIYIO TOBPEKICHUE CTEKISTHHON KOJIOBI, U IEPEatOT CIIeLH-
AIIM3UPOBAHHOW OpraHU3aluy JJi1 00€3BpeXUBAHUS U IepepadboTKu. B ciayyae 6os
PTYThCOAEPKALUX JaMI OCKOJIKM COOMPAIOT LIETKON UM CKpeOKOM B repMeTny-
HBI METAUIMYECKUI KOHTEUHEDP C IUIOTHO 3aKPBIBAOIIECHCS KPBIIIKOM, 3a0JIHEH-
HBI pacTBOPOM MapraHieBokucioro kanus. [loBepxHocTH, 3arpsi3sHEHHbIE 0oeM
JamIbl, He00X0UMO 00paboTaTh paCTBOPOM MAPTAHIIEBOKUCIIOTO KaJlUsi U CMbBITh
BoA0i. KoHTelHEp 1 ero BHYTPEHHSSI TOBEPXHOCTH JIOJKHBI ObITh U3TOTOBJIEHBI U3
HE aJICOPOUPYIOIIEro PTYTh MaTepuasa (BUHUILIACTA).

[lepepaboTka KOMIBIOTEPHOW TEXHUKH - OCOOCHHO akTyajlbHas mpoliema
JUTSL YUPEXKICHUM, aKTUBHO €€ SKCIUTYyaTUPYIOIIMX. Bellieanme u3 cTposi KOMIbIO-
TEpBI U OPITEXHUKY HEJIb351 IPOCTO BBIBE3TH 3a MPEEIbI MPEANPUATHS, IIOCKOIBKY
OHM HAXOJSTCS Ha OajlaHCe U OTHOCSTCS K OCHOBHBIM cpenicTBaM. Kpome Toro, ma-
TEPUHCKHE IUIAThI U IPYyTrue KOMIIOHEHTHI COJIEpKaT IParoleHHbIE METaJlIbl, KOTO-
pBI€ 110 3aKOHY 00513aTEIHHO JTOKHBI OBITh YUTCHBI U IPOBEACHBI Yepe3 Oyxrasnre-
puto. Jlyumiee peliieHue B JaHHOM cllydyae — yTHUJIM3alus 000py10BaHMUS.

JUts mepegadyd OprreXHUKU CHENUATU3UPOBAHHOM OpraHu3alii, KOTopas

OTMPABUT €€ Ha MepepadoTKy, He00XoauMO O0OPMUTH aKT crucaHusi. ONbITHBIC
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CHEUUAIIMCTBHl B COCTABE KOMMCCHUU BBIMOJHSIOT OLIEHKY MOPaJIbHOTO M TEXHUYE-
CKOT'0 COCTOSIHUS KOMITBIOTEPOB, MPUHUMAIOT PEIICHUE O HEIPUTOJHOCTH JIJIS 1alTb-
HeHIIel SKcIIyaTauu 1 opopMIIsIIOT He00X0IMMYI0 JoKyMeHTanuto. [Tocie sToro
OCYILECTBIISIETCS BBIBO3 U YTUIIU3ALIUSI MOHUTOPOB, IPUHTEPOB, UICTOYHUKOB OecIie-
peboiiHoro nutanus u Jip. LleHHbIe MeTaIbl U ChIPbE, MPUTOHOE JIJIsi TOBTOPHOTO
WCIIOJIb30BaHUs, OTIIPABJISAIOT Ha IMEpeIiaBKy Ha clielHalibHble 3aBoibl. [lepepa-
00TKa HEUCIPABHOW KOMIBIOTEPHON TEXHHKHU IMO3BOJISIET M30€XKaTh 3arps3HCHUS
OKpYXarollen cpelibl TOKCHYHBIMU OTXO0JIaMU U BEPHYTh B 000POT HEKOTOPOE KO-
JMYECTBO cepedpa, 30J10Ta, TUIATUHBI, AU U JPYTUX [IEHHBIX 3JIEMEHTOB.

K cdepe 3amute OC u parinoHaaIbHOTO UCIIOIB30BaHUS TPUPOIHBIX PeCyp-
COB OTHOCUTCS M DKOHOMHS PECYPCOB, B YACTHOCTH, SHEPreTHUECKUX. PeanbHbIM
BKJIQJIOM 3/IECh MOKET CTaTh AKOHOMMSI 3JIEKTPUUECKON U TEIJIOBOM PHEPruy Ha
TEPPUTOPUH NIPEANTPUATHS. BO-1IEpBBIX, 3TO yIyUdlIaeT SJKOHOMUYECKHUE MMOKA3aTENIH
JEATEIIbBHOCTH NPeAnpusThs (YMEHBIIEHHE PACXOJ0B Ha 3JIEKTPOTEILIOBYIO SHEP-
rut0). Bo-BTOpbIX, 5KOHOMUSI SHEPTUHM O3HAYAET YMEHBIIICHHE ra3a, MazyTa, yris,
CKUTraeMoro B Tonkax KoTyioB TOC u 35IeKTpOyCTaHOBOK (KOTEIbHBIX) MIPOMITPE/I-
npustuii ropoaa ToMcka u 007aCTH U OJHOBPEMEHHOE YMEHbBIIIEHHUE BHIOPOCOB 3a-
TPS3HSIONINX BEIIECTB B aTMOC(epHbIit Bo3ayX. HecMoTpst Ha KaXXyITyroCsl MaJIOCTh
TaKOT0 BKJIaJla B HEProCcOEPEKEHHE U B 3AIIUTY aTMOC(PEPHOTO BO3TyXa OT 3arpsi3-
HEHMSI MAaCCOBOE JBIKCHHUE B ATOM HAIMPABJICHUU, B TOM UYHUCJIE, B OBITY, IPUHECET

3HAUYUMBIN AP DEKT.
4.5 lpenorBpamenue YC u ycTpaneHue ux mocjaeacTBui

4.5.1 Cnocoob1 npenorBpamennss YC npupoaHoro xapakrepa

besycnoBHo, onuu 13 Hanbosee BepoaTHbIXx YC mpupoHOTO XapakTepa B
HallleM KJIMMaTHYECKOM I0sCE CBS3aHbI C BO3EHCTBUEM OTPUIIATEIHHBIX TEMIIepa-
Typ Ha 00BEKTHI IKOHOMHKHU. CHUITbHBIE MOPO3bI, XapaKTEPHbIE 17151 KITMMaTa 3armaji-
Holt Cubupu, criocOOHBI BBICTYIIATh (PAKTOPOM MHUIIUAIIMN aBAPUUHBIX CUTYyaIui
Ha TEXHOJOTHYECKUX OJIOKaX OIMAaCHBIX MPOU3BOJICTBEHHBIX O0BEKTaX, TAKUX, KaK

pPacCMOTpPEHHBIN B TaHHOW pabote. Kak MUHUMYM, BBICOKA BEPOSTHOCThH MOPHIBA

130

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

CUCTEMBI TPYyOOTIPOBOJIOB, pasrepMeTH3aiuu (PIaHIEBBIX COCTUHEHUN, 00eCceyn-
BAIOIIUX MUTAHUE CHIPHEM M 3a00pOM MPOIYKTOB MPOU3BOJCTBA C TEXHOJOTHUYE-
CKHUX YCTAaHOBOK, a TaK)K€ JIMHUM BOJOCHAOXKEHUS/BOIOOTBEICHHUS, TEIIO- U Ia30-
CHA0KEHHS.

be3ycnoBHo, pucku, cBsazaHHble ¢ YC mpupoIHOTO XapaKTepa, OLICHUBAKOTCS
U PUKCUPYIOTCS B CUCTEME YITPaBJICHUS MPOMBIIIIICHHOM 0€30MacHOCTbIO MPEANPHU-
atus. Ha kaXIplif BO3MOKHBIN BapUaHT Pa3BUTHS COOBITUH, KX CLIEHAPUNA OT-
pabaThiBaeTCs Ciay>K0aMu J10 aBTOMAaTU3Ma, 3aJIeHCTBOBAHHBIMU B YCTPAHEHHUH TIO-
CJICICTBHI aBapUH HAa y9eOHO-TPCHUPOBOYHBIX 3aHATHSX.

ITpukazom no MUYC Poccun Ne 105 ot 28.02.2003 1. yTBep)1eHbI « Tpedo-
BAaHUS 10 IPEAYNPEKICHUIO YPE3BbIYANHBIX CUTYAIIMi HA MOTEHINAIBHO OMACHBIX
00BbEKTax U 00BEKTaX KU3HEOOECIICUCHUSI.

Otu «TpeboBanus» NMpeIHa3HAYCHBI JJI1 IPUMEHEHHUS Ha BCEX YPOBHSX HUC-
MOJIHUTENLHOM BJIACTH U BKJIIOYAIOT B CEOsI:

* nporHozupoBannre YC u pacu€r nokasareyeu CTENEHN PUCKA,

* pacy€THbIE CIIEHAPUU BO3MOKHBIX KPYIHBIX aBapuid, BKIIIOYasl YCIOBHUS
BO3HUKHOBEHUS, MTOpaxkaromue (pakTopsl, NPOAOKUTEIBHOCTh UX BO3ICUCTBUS U
MacIITaOkI;

* OmpeJieNIieHUE BEPOSITHOCTU BO3ZHUKHOBEHUS UC mo KaxaoMy U3 pacyer-
HBIX CLICHAPUEB;

* pa3pabOTKy HAyYHO-TEXHUYECKOW W HOPMATHUBHO-METOJIUYECKON TOKY-
MEHTAIUU, HEOOXOAUMOM JIJIsl ONpeIeNIeHUs CTeTeHN prucka Bo3HUKHOBeHUs UC u
BAPUAHTHBIX MMPOTHO30B UX PA3BUTHUS U JTUKBUIALNY;

* OTHECEHHE TNOTEHIMAIBHO OIMACHBIX OOBEKTOB K COOTBETCTBYIOIIEMY
KJIacCy ONACHOCTH;

* OpraHu3anus B3aUMOJICHCTBUS MEXIY Pa3IUYHBIMU (PYHKITMOHATBHBIMU
MOJCUCTEMAMU;

* CO3/IJaHME HEOOXOIUMBIX OAHKOB JAaHHBIX 110 TTporHo3upoaHuo YC.
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UeTkoe B3aUMOJEHCTBUE CUII U CPEJACTB, 33JICHCTBOBAHHBIX B JIMKBUIALIUH
MOCJICJICTBUNA aBapuu 00ECTIeUnBACT yCTOWYNBOE (DYHKITMOHHPOBAHUE TIPEIIIPHS-

THA JaXKC B aI'PCCCUBHLBIX KIMMATHYCCKUX YCIIOBUAX.

4.5.2 Cnoco0b1 npegorBpamennss YC TeXHOTeHHOT0 XapaKTepa

B naHHOM ciyyae paccMaTpuBaeTCsl BOIPOC YCTOMUYUBOCTH OMACHOTO IMPO-
U3BOJICTBEHHOI'0 00BbEKTA Mepe]l HECAHKIIMOHUPOBAHHBIM IPOHUKHOBEHHUEM I1OCTO-
POHHUX Ha pabouee MecTO (BO3MOXXHBIMHU MPOSIBICHUS BaHJAJIU3Ma, JUBEPCHUEH,
NPOMBIIIICHHBIM mHoHaxeM), CorimacHo 4.2 cT.12 ®denepaabHOro 3akoHa OT
21.07.2011 Ne 256-@3 cyOBEKThI TOIUIMBHO-3HEPIE€THUECKOTO KOMIUIEKCA 00s3aHbI
OCYILECTBIISATh KOMILJIEKC CTIEHHUAIbHBIX MEp M0 O€30MacHOMY (QYHKIIMOHUPOBAHUIO
OOBEKTOB TOIJIMBHO-?)HEPTreTUYECKOTO KOMIUIEKCA, JOKAIU3AUU U YMEHbBIIECHUIO
ITOCJIEACTBAN YPE3BBIYANHBIX CUTYALIAMN.

Cucrema ¢pu3nyeCKO 3aIUThI 0OBEKTOB TOIUIMBHO-YHEPIE€TUYECKOTO KOM-
IJIEKCa MPEeICTaBIsAeT cOO0M COBOKYIHOCTh HANpPABJICHHBIX HA MPEJAOTBpAICHUE
aKTOB HE3aKOHHOTO BMELIATEIbCTBA OPraHU3ALMOHHBIX, AJIMUHUCTPATUBHBIX M
IIPaBOBBIX MEP, HH)KEHEPHO-TEXHUYECKHUX CPEJCTB OXPAHbI U IEUCTBUI MOApA3/c-
JIEHUH OXpaHbl, UMEIOIINX B CBOEM PACIIOPSKEHUU TPAXKIAHCKOE, CIIY)KEOHOE OpYy-
XKue U criennalibHbie cpenctna (cT.9 3akoHa Ne 256-@3). CornacHo 4.4 ykazaHHOU
cTaThu sl oOecrieueHuss (HU3NUECKON 3aluThl 00BbEKTa TOIUIMBHO-IHEPTreTHYE-
CKOTO KOMILJIEKCa MOTYT MPUBJIEKAThCS MOApa3ieiaeHus U (UIu) opranuzanuu ¢e-
JIepajJbHOTO OpraHa UCIIOJHUTEIbHOM BJIACTH, OCYILECTBIISIONIET0 (PYHKIIUHU 110 BbI-
paboTKe U pealin3ali rocyJapCTBEHHOM MOJIUTUKYA U HOPMATUBHO-TIPAaBOBOMY pe-
I'YJIMPOBAHUIO B c(pepe BHYTPEHHUX JIe], OAPA3IEICHNUs BEIOMCTBEHHON OXpaHbl,
YaCTHBIE OXPAHHbIE OPraHU3alMU B 3aBUCUMOCTH OT KaTEropuu 00OBEKTa U B COOT-
BETCTBHM C MAcCOpPTOM O€30MACHOCTU OOBEKTa TOIIMBHO-DHEPreTHUYECKOTO KOM-
IieKca. AHaIu3 yKa3aHHBIX HOPM, ITO3BOJISIET CAENaTh BBIBOJ O TOM, YTO TEXHHUYE-
CKUX CPEACTB KOHTPOJISl HEIOCTATOYHO JJIs 00ecrieueH s HaJiexalen puznyeckoin

341U ThI 00BEKTOB TOINIMBHO-OHCPICTUYCCKOI'O KOMILICKCA. Hanuune Ha oOBekTe
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HOJpa3/IeIeHuil OXpaHbl, UMEIOIINX B CBOEM PACHOPSDKEHUM TPa)KIAHCKOE, CITy-
XKeOHOE OpYXKHUE U CIICIIUATbHBIC CPEJCTBA SIBISIETCA 00I3aTEIIbHBIM.

ObocHOBaHME TaHHOH MO3UIUH:

1. ®enepanbhbiii 3akoH 0T 21.07.2011 Ne 256-03 «O 6e30macHOCTH 0OBEK-
TOB TOIJTMBHO-3HEPTeTHUECKOro KomIuiekcay «Ctarbsa 9. Cuctema puzndeckoit 3a-
IIUTHI 00BEKTOB TOIJIMBHO-DHEPTETHUECKOTO KOMILIEKCa.

Cucrema (pmu3n4yecKoi 3alIUThl 00BEKTOB TOTUTUBHO-YHEPTETUIECKOTO KOM-
IUIeKca MpeCTaBIsieT cOOOM COBOKYITHOCTh HAIPaBICHHBIX Ha MPEJOTBpAICHHE
aKTOB HE3aKOHHOTO BMEMIATEILCTBA OPTaHU3AIMOHHBIX, aIMHUHHCTPATUBHBIX U
IPAaBOBBIX MEP, MHKCHEPHO-TEXHUUYECKUX CPEIICTB OXPAHBI M JICUCTBUI TOpa3/e-
JICHUH OXPaHBl, UMEIOIINX B CBOEM PaCHOPSHKEHUH TPAKAAHCKOE, CITy:KeOHOE Opy-
KHUE U CTICIIUANBHBIE CPEACTBA.

Obecnieuenue (HprU3NYeCKOn 3aIUTHl OOBEKTOB TOILUIMBHO-IHEPTETUYECKOTO
KOMILJIEKCA OCYILIECTBIIACTCS HA OCHOBE €IMHOW CUCTEMBI TUTAHUPOBAHUS U Peaju-
3aI[U¥ KOMIUIEKCA TEXHUYECKUX M OPTaHU3aIMOHHBIX MEp, HAllPaBJICHHBIX Ha:

1) npenoTBpalieHre HECAHKIIMOHUPOBAHHOTO MTPOHIUKHOBEHUS Ha OXpaHse-
MbI€ 00BEKTHI TOIUIMBHO-YHEPTE€TUICCKOTO KOMILIIEKCA,

2) CBOEBPEMEHHOE OOHAPYKCHHE M MPECEUCHHE JIFOOBIX MOCATATEILCTB Ha
[IEJIOCTHOCTh ¥ O€30MaCHOCTh OXPAHAEMBIX OOBEKTOB TOIUITMBHO-IHEPTETHUECKOTO
KOMIUIEKCa, B TOM YMCJI€ aKTOB HE3aKOHHOTO BMEIIATEIhCTBA.

Obecniedenue pU3MUECKON 3aLIUTHI CTPOSIIETOcs 00bEKTa TOTUIMBHO-IHEP-
TeTUYECKOTO KOMILIEKCA, KOTOPHIH MOCIE BBOJIA B AKCIUTyaTaI[I0 OYJIET OTHECEH K
00BEKTaM BBICOKOH KaTeTOpWUH OMACHOCTH, AOJDKHO OCYIIECTBISATHCS HA CTaIUH
CTPOUTENBCTBA.

st obecrieuenns (PU3MUECKON 3alllUThl 00BEKTa TOIUIMBHO-3HEPreTHYe-
CKOTO KOMIIJIEKCa MOTYT MPUBJIEKATHCS MOApa3AeiieHus U (WIn) opranuzanuu de-
JIepaIbHOTO OpTraHa HCIIOJHUTEIBHON BIACTH, OCYIIECTBISIONIETO (DYHKIIUH T10 BbI-
paboTKe U pealin3alluy rocy1apCTBEHHON MMOJIMTUKY U HOPMATHBHO-TIPABOBOMY pe-

T'YJIUPOBAHHIO B chepe BHYTPEHHUX JIEJ, MOPA3ACIICHNUS] BEJOMCTBEHHOM OXPaHBbl,
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YACTHBIE OXPAHHBIE OPTraHU3allMU B 3aBUCUMOCTH OT KaTErOpuu 00BEKTA U B COOT-
BETCTBHH C IMACIOPTOM O€30MaCHOCTH OOBEKTA TOIUIMBHO-IHEPTETHIECKOTO KOM-
IIJIEKCa.

Takum 06pa3zom, MOKHO CHENIAaTh BBIBOJI, YTO MEPHI, MPUHUMAEMbIC Ha pac-
CMaTPUBAEMOM OITACHOM IMPOU3BOACTBEHHOM 00BekTe st 3amuTsel OI1IO oT BMme-
niaTeNbCcTBa 3-uX JuIl (BaHIadU3M, CIUIAHUPOBAHHBIE IUBEPCUU, TTPOMBIIICHHBIHI

HIHI/IOHa}K) COOTBCTCTBYIOT TpC6OBaHI/I$IM 3aKOHOIAaTCJIbCTBA P®. A umenno:

- Pacnionokenue B OT/IaJICHHOW OT HACEJICHHBIX MYHKTOB CEIUTEOHOU Tep-

pUTOpUH;
- Oprannsanust KOHTPOJIBHO-TIPOIYCKHOT'O PEKNMA;

- OpFaHI/ISaHI/IH OXpaHbl TCPPUTOPHUHU 00BbEKTa CHUIAMH BHGBGI[OMCTBGHHOﬁ

OXpPaHbI;

- Perynsipabie 00X01bI 1 OCMOTPBI TEXHOJIOTUYECKOTO 000PYI0BAHHUS, Y3JIOB

U arperaTos;

- Y4eOHO-TpEeHUPOBOYHBIE 3aHATHUS C IPUBIICYEHUEM BCEX CITYXKO.
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3akJIoueHue

Takum oOpa3om, B X0Jie MPEACTABICHHONW pabOThl OblJIa pacCMOTpPEHa OC-
HOBHAsI TEXHOJIOTUYECKAs OMEPALUs MO TPAHCIIOPTUPOBKE CHKUKEHHBIX YIIIEBOJO-
POJHBIX TA30B U3 KEJIE3HOJOPOKHBIX BarOH-IICTEPH B pe3epBYapHbI Mapk HedTe-
XUMHUYECKOTO MPOU3BOJICTBA (M B 0OpaTHOM mopsijake). PaccMoTpeHHBIN TeXHOIIO-
TUYECKUI MPOLECC SABIIAECTCS HanOOJIee BBICOKOPUCKOBBIM, ITOCKOJIBKY BKJIIOYAET B
ce0st UBMEHEHUE CBOMCTB M XapaKTEPUCTUK MTPOJIYKTA, a TAKKE MAHUITYJISIIIUU C Tep-
METHYHOCTBIO COCYZOB, HAXOASIIMXCS IO TaBIICHUEM. ABapUU HA PACCMOTPEHHBIX
00BEKTaX MOTYT CTaTh MPUYMHOMN THOENIH U TPAaBMUPOBAHUS NIEpCOHANA, 00CTYXKH-
BAaIOILIETO JTAHHBIE YCTAHOBKH, a TAKK€ IPUYNHON MHOTOMWIJIMOHHBIX PAcX0/I0B Ha
BOCCTaHOBJIEHHE MH(PACTPYKTYPhI MPEANPUATHS B CiIydae HACTYIUJICHUS! HETaTHB-
HBIX COOBITHH.

OCHOBHBIMM BBISIBIICHHBIMU OIIACHOCTSIMU IIPU BBIITOJHEHUH ONEPALUNA 11O
HaIOJHEHUIO/0nopoKHEeHHI0 BaroH-1ucTepH CYI sBunmuch oOiue sKCIuTyaTalm-
OHHBIE OITACHOCTH, ONACHOCTH, CBSI3AHHBIC C BHEIIHUMH BO3JCHCTBUSAMH, a TAKXKE
crienn(puuecKue HKCIUTyaTalluOHHbIE OTACHOCTH.

Bb110 MOCTPOEHO AEpEeBO OTKA30B J1Jisl HAanboJIee BEPOSITHOM aBapUMHOM CH-
Tyallud Ha paccCMaTpUBAEMOM OOBEKTE, & UMEHHO - pa3repMeTU3allls yCTaHOBKH.
bb1i pa3paboTaH U NpeasiokKeH sl OUEHKH AKCIIepTaM YEK-JIMCT, C MOMOIIbIO KO-
TOPOTO OBLIN BBIABIIEHBI HAaHOOJEE BEPOSITHBIC MPUUYMHBI BO3HUKHOBEHMSI aBapuii-
HOM cutyaruu. [lomydeHHast BEpOSTHOCTh peaan3alii UCXOTHOTO COOBITHS - 6,16 -
1072 1/ron.

C nmomomipto Metoga FTA 1 MeToza IKCIIEPTHBIX OIIEHOK y/1aJlOCh OLICHUTD
BEPOATHOCTH PEANM3AIUH HCXOIHOTO COOBITHS - 6,16 - 107 1/roa. COOTBETCTBEHHO,
YPOBEHb pUCKa Ha 0OBEKTE ObLIT ONpeeieH, Kak « BhICOKHiN.

JIJisl OLIEHKU TIOCJICICTBUMA aBapUHOW CUTyaIluu ObLI MPOM3BENICH pacyeT
30H BO3JCHUCTBUS yIApPHOU BOJHBI U OTHEHHOIO mapa. [lomydeHHslii pe3yasTar ro-
BOPUT O BBICOKOW BEPOATHOCTH PA3BUTHS aBAPUU I10 LIETHOW PEaKIMHU U Mepexoaa

Ha ypoBeHb «B».
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B 3axmrouenue Obut IPeioKeHbl OPTaHU3AIMOHHBIC, TEXHUYECKHUE U KOM-
OWMHMPOBAHHBIE MEPOIIPHUATHS, KOTOPBIE MTO3BOJISIT CHU3UTh YPOBEHb PHCKA U TIOBHI-
CUTh YCTOMYMBOCTH (PYHKIIMOHUPOBAHUS YCTAHOBKH.

B pasznene ¢unHaHCOBBIN MEHEHKMEHT OBLT MPOBEICH MPEANPOSKTHBIN aHa-
713, ObUIM ONpeieNieHbl OTPEOUTENN PE3yIbTaTOB UCCIIe0BaHus. bbul IpoBeieH
SWOT-ananu3, BbISIBUIU CUJIbHBIE U clla0ble CTOPOHBI JIAaHHOTO MpoekTa. Takxke
MIPOBE/ICHA OIIEHKA TOTOBHOCTH MIPOSKTA K KOMMEPITHAIM3AIU — 55 6ar (cTeneHb
pOpabOTaHHOCTU HAYYHOTO MpOeKTa), S1 6ain — ypoBeHb UMEIOUIUXCS 3HAHUH Y
paspaboTuunka. M3 moaydeHHbIX 3HaYEHUH, MOKHO C/I€TIaTh BBIBOJ] YTO IEPCTICKTHB-
HOCTb ITPOEKTA BBIILIE CPEHETO.

boin onpeneneHsl ey U pe3yabTaThl, orpaHudeHus mpoekta. CocTaBieH
IUIaH NpoeKkTa B BUjae auarpammsl ['anta. Paccunranu 6romxer HTU: cnenmansHoe
obopynoBanue — 345500 Thic. py0., ocHOBHas 3apadoTHas mata — 46800 TeIc. pyo.,
JOTIONTHUTENbHAs 3apadoTHas mata — 4030 Teic. py0., HaKJIaHbIE pacxoabl — 15429
TBIC. pyO., OTUUCIICHHS HA COIMaIbHbIEC HYX OBl — 15249 ThIC. py0. MTOTOBBIN O1OA-
xeT Ha HTU coctaBuin 426828 toic. py0. Onpeaenena sxkoHoMuueckas 3(hHexTuB-
HOCTb IIPOEKTa, KoTopas coctaBuia 138,173 teic. py0. [IpoBeaeHHas oneHka 3Ha-
YEHUI MHTETPAIbHBIX MOKa3aTene 3 PEeKTUBHOCTH MO3BOJISIET CYAUTH O TIPUEMIIC-
MOCTH CYIIECTBYIOIIETO BapUaHTA PEUICHUS MOCTABJIECHHON B MaruCTEpCKOM IuC-
CepTalMK TEXHUYECKOM 3a/1auu ¢ MO3ULMK (PMHAHCOBOM U pecypcHOM 3(h(pexkTuBHO-
CTH.

B paszgene couumanbHas OTBETCTBEHHOCTb ObUIM OIpPEAEIICHbl ONAacHbIe W
BpeIHbIE (PAKTOPBI, KOTOPHIE MPUCYIIU PA0OTE ONEepaTOpy TEXHOJIOTUYECKUX yCTa-
HOBOK Ha paboueM MeCTe B IIEHTPAIHHOM ITYHKTE yNPaBICHUS TEXHOJIOTUYECKUMU

poIecCaMHu.
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Explosion and fire hazard characteristics of LPG

LPG is a liquefied petroleum gas or its mixtures obtained during the pro-
cessing of oil, APG, natural gas or gas condensate, by cooling below the critical
temperature (from -50 to 0°C), increasing the pressure and subsequent condensation
as a result of the removal of the heat of vaporization.

LPG is used in various fields depending on the properties of the gas and its
functional purpose:

— domestic use — gas, electric and heat supply of residential and industrial
premises by installing special gasification systems. The demand for LPG in this case
is explained by their cheapness and high specific calorific value. When compared
with fuel oil and natural gas, LPG has a specific calorific value of ~46 MJ/kg, com-
pared to 40.6 MJ/kg for fuel oil and 31.8 MJ/kg for natural gas;

— as a gas engine fuel for internal combustion engines-the use is dictated by
a fairly low price and a high degree of environmental friendliness of LPG (in com-
parison with conventional fuel, the amount of carbon monoxide released during ex-
haust is about 3 times less). Also, when operating technical means using gas fuel,
the level of engine wear is significantly reduced and its service life increases;

— in the petrochemical industry-for the production of individual hydrocar-
bons, from which polymers, plastics, and synthetic rubbers are subsequently pro-
duced [5].

The most common method of using LPG is its municipal and domestic use.
Depending on the content of the main component, there are:

— a mixture of propane and butane technical (propane content-not less than
80%) - according to 'OCT 20448-90, indicators of excess pressure of saturated va-
pors at a temperature of 45°C is not more than 1.6 MPa, and at a temperature of -
20°C is not less than 0.16 MPa;

— technical butane (butane — not less than 60%), in which at a temperature of
45°C the excess pressure of saturated steam takes the same value as for technical

propane, namely 1.6 MPa;
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LPG used as a gas engine fuel is divided, according to 'OCT 27578-87, into:

— automobile propane - contains propane (at least 85+10%), but also con-
tains butane;

— propane-butane automotive - includes propane (not less than 50+10%), as
well as butane.

Liquefied petroleum gases are obtained from associated petroleum gas, gas
fields, or gas produced during oil refining. Propane and butane are particularly val-
uable for industrial and domestic use. One of the advantages of these gases is their
ability to pass from a liquid state to a gas state, and vice versa, which allows them
to be stored and transported in relatively simple structures (containers, tanks). The
following characteristics of LPG can be distinguished:

— at temperatures (propane — (-42°C); butane-0.5°C) above these, the liquid
fraction evaporates, and condensation occurs when the temperature decreases rela-
tive to the threshold. Propane and butane are more often supplied in a mixture, so
the temperatures given do not always correspond to the actual values. For example,
in winter, its evaporation occurs at a temperature of -20°C, in summer, condensation
may occur during small frosts, if the butane content is increased relative to the nom-
inal values.

— ignition of propane and butane can occur in the absence of an open fire.

— Gas-air mixtures formed during the evaporation of LPG can ignite (ex-
plode) only when the gas content is in a certain percentage ratio (propane with air —
2.1-9.5%; butane mixed with air — 1.5-8.5%; for a mixture of 1.5-9.5%). Outside of
these ratios, the mixture does not burn. The greater the air flow, the lower the flame
propagation speed, and, consequently, the combustion stops, but with an increase in
the DHW temperature, these limits expand.

— when the temperature increases, the volume of LPG increases, which can

lead to the destruction of equipment for transportation (storage).
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— LPG is odorless, so technical ethyl mercaptan (a colorless, transparent,
mobile, flammable liquid with a sharp, disgusting smell) is added to the production,
which gives the gas a sharp, specific smell.

— when LPG ignites, its maximum complete combustion occurs. For com-
plete combustion of LPG vapors, 24 m? of air or 5.0 m® of oxygen is required for 1
m? of propane vapor; 31 m? of air or 6.5 m® of oxygen is required for 1 m?® of butane
vapor.

The methods of delivery from the manufacturer to the consumer of LPG are
different and include both land and water transportation. Currently, the transporta-
tion of LPG is one of the most important processes, as it includes economic signifi-
cance for the country and the population. At the same time, the transportation of
LPG solves an important issue of ensuring the safety of cargo, personnel, as well as
the population located near the cargo in the event of an emergency [6].

The main share of traffic on the territory of the Russian Federation is ac-
counted for by rail transport. Transportation of liquefied gas in tanks allows you to
transport a large volume of raw materials at a time. The requirements for transpor-
tation coincide with the rules for transportation by road, but it is taken into account
that long-term storage of liquefied gas in a tank is strictly prohibited, since the con-
sequences can be catastrophic for both people and surrounding buildings. The gas is
delivered and immediately pumped to the storage facility.

Description of the technological process and product properties

Draining and filling hoses for loading and unloading railway tanks with lig-
uefied gases (propane, butane and their mixtures) are designed for carrying out
draining and filling operations at LPG storage and processing facilities. Areas of
application: application as a part of the discharge-filling railway overpasses at the

GNS, use as stationary pipelines at facilities using LPG [7].
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Figure 1 - Model of a draining overpass for LPG

The technology of draining is carried out through the bottom valve with the
lid of the filling hatch of the railway tank open. Opening of the bottom valve is
carried out from the filling hatch by means of a screw mechanism. Due to the fact
that the shut-off (sealing) mechanism of the bottom valve is located in the lower part
of the boiler, in the presence of a small amount of water, it freezes and opening it at
negative temperatures can be problematic. Tanks with a faulty bottom valve are
drained through the filling hatch using a special device for draining installations.
When draining viscous petroleum products — fuel oil, vacuum gas oil, bitumen, etc.
products, they must be heated to obtain the required viscosity by feeding the heated
product into the tank and pumping it out, or by supplying hot steam when the product

Is not critically watered.
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The system for receiving product from railway tanks consists of drain instal-
lations (one for each railway tank) connected to the drain collectors of various prod-
ucts that are accepted at a particular facility. Each collector is usually connected by
a separate pipeline to a pump that pumps a specific product into the corresponding
tank. Each product is pumped through a separate hydraulic system consisting of
shut-off valves from the drain installations, the pump strapping and the tank. As a
rule, each hydraulic system is partially or completely pumped out by self-priming
pumps after receiving the product. During pumping, air enters the internal cavities
of the pipelines, which contributes to the rapid oxidation of metal surfaces, and re-
duces their service life. The internal cavities of the pipelines do not have anti-corro-
sion protection, unlike the external ones. At the next discharge of railway tanks, the
hydraulic system must be filled when connecting the discharge units by gravity,
which takes a certain time. In the case of incomplete filling of the pipelines in front
of the pump, the latter will work with interruptions and cavitation due to air entering
the working bodies.

When draining products with a high saturated vapor pressure (more than 500
mm of mercury: gasoline, gas condensates from various fields and light oils), fresh
air enters the freeing space of the tank, which, by virtue of Dalton's law, is saturated
with light hydrocarbon vapors from the product. As a result, a vapor-air mixture is
formed with a concentration of light hydrocarbons at a temperature above 20°C over
50%. Approximately, with a tank volume of 60 m3, 30 m® of pure vapor is formed,
i.e., a total of 90 m? of the vapor-air mixture, the third part of which is displaced into
the atmosphere. The product losses are approximately from 90 to 120 kg per railway
tank, of which from 30 to 40 kg enter the atmosphere. The rest of the vapor-air mix-
ture remains in the railway tank, in addition, a significant amount of product remains
on the 4 walls as a result of the wetting process, which goes away with the tank.
Petroleum products (propane butane and their mixture), which under normal condi-
tions must be kept under pressure, are stored and transported in special tanks and
special railway tanks that can withstand saturated vapor pressures in the temperature

range from -50 to +50C. LPG tanks are equipped with two shut-off valves for the
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liquid phase and one valve for the gas phase. The discharge of liquefied gases is
carried out through these valves by attaching rigid hinged pipelines to them and
feeding a gas fraction with a pressure exceeding the internal pressure of saturated
vapors in the tank through the gas valve. The gas fraction displaces the liquid frac-
tion, thus draining the liquid fraction of the liquefied gases. After the liquid fraction
is displaced, the gas fraction with the displacement pressure remains in the tank,
which is pumped out to the minimum residual pressure in the tank by means of a
compressor [8].

To prevent the destruction of the container, it is forbidden to fill the liquefied

gas more than 83-85 % of the geometric volume of the container [9].
Transportation of LPG by rail

According to 'OCT 19433-88 "Dangerous goods. Classification and label-
ing " liquefied gases that meet one of the conditions that the critical temperature is
below 50°C or the absolute pressure at this temperature-300 kPa, belong to Class 2.
LPG refers to substances that require special precautions during transportation. The
scale of transportation is the basis for the emergence of a very high level of emer-
gency risk.

Liquefied gases are transported at a pressure of 2 MPa, so when manufactur-
ing and operating tank boilers intended for their transportation, the rules established
for pressure vessels must be observed [4].

For the transportation of liquefied gas, tanks with top filling and discharge
are used. The tank has the form of a horizontal steel cylinder, with the ends bounded
by spherical bottoms (2) (Figurel). The tank is located on a four-axis platform (1).
A hatch (3) is placed on top for draining and filling operations, as well as safety
valves for monitoring the draining-filling process, the entire system is closed with a
safety cap for releasing liquefied gas vapors, if the pressure in the tank exceeds the
working pressure by 15% or more and the safety valve is activated. To hold the tank
on the platform, tie clamps (5) are used. The entire structure is equipped with an
auto-coupling, a standing brake and a lever auto-brake [10].
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Figure 2 - Railway tank car for transportation of liquefied petroleum gases

The technical characteristics of the tank car type 15-903R, carrying liquefied
propane is presented in Table 1.
Table 1-Technical characteristics of the tank car type 15-903R

Length along the coupling axes of the 12020
automatic couplers, mm

Length along the end beams, mm 10800
Length of the tank vessel, mm 10650
Internal diameter of the vessel, mm 2600
Total volume of the vessel, m* 54
Useful volume of the vessel, m® 45,2
Container tank car, t 31
Working pressure in the tank, kgf/cm? 25

On both sides of the tank, stencil inscriptions are applied: in the middle part,
an inscription in red: "propane-liquefied gas-flammable", on the left under the dis-
tinctive strip "pressure 20 ati*, "hydro. isp. 25 ati", on the right above the distinctive
feature, the capacity and useful volume are indicated in black. The inscription
"Flammable" is mandatory [3]. Danger sign symbol black (white) flame on red back-
ground.

Filling and draining of liquefied gases is allowed only in places equipped
with non-combustible materials. When the temperature changes, the volume of the
liquefied gas changes, as shown in Table 2, so there are cases when the liquid phase
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does not exit during the pre-discharge check, since the volume of the liquid has de-
creased with the temperature change, which is lower than the discharge temperature.

Table 2 - Change in LPG volume as a function of temperature

Temperature, °C Propane Butane
-40 1,000 1,000
-20 1,043 1,033
-10 1,067 1,049
0 1,094 1,067
+10 1,123 1,087
+20 1,156 1,108
+40 1,236 1,155
+50 1,284 1,182

Tanks must be inspected before filling, i.e., they must be checked for the
repair period of the running gear, hydraulic testing, repair and operation of the safety
valve and fittings, and the condition of the labels informing about the composition
of the cargo. Also, during the filling process, constant monitoring of the gas level in
the vessel must be carried out.

The maximum degree of filling must not exceed 85% of the total volume of
the tank. This is explained by the fact that the liquid fraction is practically incom-
pressible, and in the event of an increase in temperature when the container is fully
filled, the latter will be destroyed [11,12].

When transporting liquefied gases, each tank must have a consignment note,
which is the main document informing the control points about the danger of the
cargo being transported. Also, each invoice is provided with a product quality cer-

tificate.

151

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

CIIUCOK JINTEPATYPbI

1. Federal Law No. 68-FZ 0f 21.12.1994 (as amended on 15.02.2016) «On the
Protection of the Population and Territories from Natural and Man-made Emergen-
cies».

2. TOCT P 12.3.047-2012 «System of occupational safety standards. Fire
safety of technological processes. General requirements. Methods of control» M.:
Publishing House of Standards, 2012. - 84 p.

3. Federal Law No. 69-®3 of 21.12.1994 (as amended on 30.12.2015) «On
Fire Safety».

4. Federal Law No. 123-®3 of 22.07.2008 (as amended on 13.07.2015)
«Technical Regulations on fire safety requirementsy.

5. Makhonin D. N. Federal Antimonopoly Service. Analytical report on the
results of the analysis of the state of competition in the wholesale market of liquefied
petroleum gases [Electronic resource] - Access mode: http://fas.gov.ru/upload/doc-
uments/archive/79b7027012999b8710432575a10ca931.pdf, free.

6. Technical Regulations «On the safety of Main Pipelines for the Transpor-
tation of Liquid and Gaseous Hydrocarbons».

7. Transportation of liquefied petroleum gas [Electronic resource] - Center for
Consulting Research: Reference and information Internet portal. - Access mode:
http://cdki.ru/node/82, free.

8. Kuznetsov I. A. Supply of liquefied gases L.: Leningrad Branch, 1977. -
152 p.

9. Transportation [Electronic resource] - Gas profession: Reference and infor-
mation Internet Portal, 2014. - Access mode: http://gaz-prof.ru/gas-stream/transpor-
tation/, free.

10. Antonova E. O., Krylov G. V., Prokhorov A.D., Stepanov O. A. Osnovy
neftegazovogo dela: Ucheb. dlya vuzov. - M: LLC "Nedrabusinesscenter”, 2003. -
307 p.

152

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

11. About railway transport in the Russian Federation: Feder. law No. 17-®3
of 31.12.2014, adopted by the State Duma on 24.12.2002; approved by the Council
Federation 27.12.2002.

12. Instructions for filling, draining and transporting liquefied petroleum

gases in railway tank cars. Moscow: Nedra Publishing House, 1980. - 32 p.

153

BepHyTbCA B kKaTanor roToBbIX AUMSIOMOB U MarMcTepckux ancceprawmm
http://y4ebHnkn.mHdpopm2000.pd/diplom.shtml



Y3HaiTe CTOMMOCTb HanMcaHWs Ha 3aka3 CTyAeHYeCKMX U acnnpaHTCkux pabot
http://y4ebHukn.mHdpopm2000.pd/napisat-diplom.shtml

INPUJIOXEHUE «b»
OIPOCHBIN JIUCT

Lenv uccneoosanus.: onpenieNeHue BEPOSTHOCTH aBapUITHON pa3repMeTH3alii YCTAaHOBKU JUIS
ClIMBa-HaJIMBa CKMIKEHHBIX YIJIEBOJOPOAHBIX [a30B HA XKEJIE3HOAOPOKHOM ICTaKale razopacipe-
JIeTUTENbHON CTaHLUH.
Opeanuzayus, npogooswas uccreoosanue: HA TITY.
Ilepconanvro-keanugurayuonnvie ceedenus 06 sxcnepme:
B tabnuie HanmpoTUB KaXXAOTO COOBITUSI TPeOyeTCsl yKa3aTh BETMYMHY BEPOATHOCTH (B
6auiax), c KOTOpoii, 1o Bamemy MHeHuUto0, Oy1eT BO3HUKATh COOBITHE, IPUBOASIIEE K aBapUITHON
pasrepMeTu3anuy ycraHoBKH cinuBa-HanuBa CYI Ha /1 actakane I'PC.

Ne | CoObITHSI, MPUBOSIIINE K ABAPUIHOMH pa3repMeTH3aIlMN YCTAHOBKH | BeposiTHOCTD
n/n

Cocmosinue 060pydosanus
Hcronp30BaHne HEUCIPABHBIX NPHOOPOB, KIIANIAHOB, 33BHKEK B TEXHOJIOTH-
94eCKOM IIporiecce
HedekTsl B 000pyA0OBaHUN HE JIUKBUIUPYIOTCS

[lepemennble Harpy3Ku, NPUBOAALINE K 00pa30BaHHUIO 1e(EKTOB
JHedeKThl He BBISBICHBI
Hsmenenue mexnonocuueckoti cpedvl U napamempos npoyecca
[IpeBbllIeHNE CKOPOCTHU MTOJAYN TPOJYKTA
Bremnuii ICTOYHUK HarpeBa CUCTEMBI
7 | He mpoBenena nerazanus 3I€MEHTOB CUCTEMBI
Yenoseueckuii hakmop
8 | OmmOka oneparopa npu 3arMoTHEHUN EMKOCTH (IIEPETIUB)
9 | HexadecTBeHHast cOOpKa pa3beMHBIX COSAMHEHUH
10 | [IpexxneBpeMeHHBII 3aTyCK/OCTAaHOBKA TEXHOJIIOTHIECKOTO Tpoliecca
11 | [IpumeHeHUE yOapHOrO HHCTPYMEHTA K 3JIEMEHTaM CUCTEMBbI
12 COBelgmeHHe JEMCTBUI M0 YIIIOTHEHUIO/Pa3yTUIOTHEHUIO Pa3beMHBIX COEITHU-
HCHUMU ITPU 3aIYIIECHHOM TCXHOJIOTHYCCKOM IIPOLECCC
13 | COpoc naBneHus C KIaaHOB yCTaHOBKU B aTMochepy
14 | LucrepHa HE 3aTOPMOKEHA
15 | HucrepHa, pykaBa, EMKOCTb HE 3a3€MJICHBI

AIWIN -

a1

[op}

16 He npoBejieH mpeBapUTEIbHbIH OCMOTP M MTPOBEPKA I[EIOCTHOCTH DJIEMEHTOB
CHUCTEMBI

17 | Oneparop OTCYTCTBOBaJI Ha paboUYeM MecTe

18 | Omneparop He POSABISLT OIUTETFHOCTH

19 | Omnepatop He 3HAT UHCTPYKIUH

Brewnue NpU4UHbl

20 | BmematensCTBO TPETHUX JIUIT
21 | lorogubie yciaoBus
22 | ABapus Ha cocelHEM OOBEKTe
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KauecTBenHnas onenka Bepo- | PaHr BeposiTHOCTH BeposiTHOCTB NOsIBIIEHUSA CO-
SITHOCTH OBITHS

[Toutn HaBepHsIKa 7 1011

OueHb BEpOSITHO 6 102-10

Bo3moxHO 5 10°-107?

MaJioBeposTHO 4 10*-10°3

Penxo 3 10°-10*

OueHb penko 2 106-10°

[TouTn HEBO3MOKHO 1 <10®

Onucanmne 00beKTa HCCJICT0BAHUSA

IIpenmerom uccnenoBaHMs SIBJISETCS YCTAHOBKA JJIS CIIMBA-HAJIMBA COKMIKEHHBIX YITICBO-
JOPOJHBIX Ta30B, PACIOIOKEHHAs Ha JKEJIE3HOJOPOKHOM 3CTaKajae ra3opacrpe/leuTeIbHON
CTAHLUU MPOMBIIUIEHHOr0 IpeanpusaTHs. OObEKT OTHOCUTCS KO 2 KJIacCy OMACHOCTH KiIaccudu-
karuu OI1O. B uccnenoBanny paccMaTpUBAIOTCS MPUYMHBI, TPUBOISIINE K HauOoJIee BEPOsIT-
HOMY OIIACHOMY COOBITHIO Ha 00bEKTE — ABapuiiHas pa3repMeTHu3alus yCTaHOBKH.

Ha nanHOM y4acTke mpeanpusTHsI BBITOTHACTCS TEXHOIOTHIECKUHN MTPOIIECC IO TPAHCIIOP-
tupoBke CYI 13 BaroH-LUCTEpHBI B EMKOCTb, a TAK)KE B 00paTHOM nopsiike. Oneparuu 1o ciuBy-
HAJIMBY OCYHIECTBIISIFOTCS MyTEM MPUCOCIMHEHUS NIEPEKAYNBAIONINX PYKABOB K EMKOCTSIM H 3a
CUET CO3/1aHMsI KOMIIPECCOPOM M30BITOUHOTO IaBJICHHUS B OLIOPOXKHIEMOM EMKOCTH M paboTe Haco-
COB MIPOUCXOIUT TPAHCIIOPTHPOBKA MPOIYKTA.

CXMKeHHbIE YIIIEBOIOPOIHBIE ra3bl SBISAIOTCS HanOoJiee B3pbIBONOKAPOOIIACHBIMU Be-
niecTBaMyu. MOKHO BBIICNIUTD Cleayomue XxapakrepucTuku CVYI:

- pu temreparypax (mpomnan — (-42°C); 6yran — 0,5°C) BbIlIe YKa3aHHBIX MPOUCXOIMUT
UCTIApEHHE KUAKON (PpaKIIUH, IPY YMEHBIICHUN TEMIIEPATypbl OTHOCUTEIBHO MOPOTOBOM MTPOHUC-
XOJIUT KOHJIEHCALIUS;

- BO3rOpaHue, BOCIUIAaMEHEHHE TIPOITaHa M OyTaHa MOXKET IPOU30UTH MPH OTCYTCTBUU OT-
KPBITOT'O OTHS;

- I'BC, obpazoBannbie ucnapenrem CYI', MOTyT BOCIUIaMEHATHCSA (B3pBHIBATHCS) TOJIBKO B
cilydae, KOrja cojiepKaHue raza HaXOJAUTCS B ONPEIeIEHHOM MPOLIEHTHOM COOTHOIIEHUH (Ipo-
naH ¢ Bo3ayxoM — 2,1-9,5%; Oyran B cMecu ¢ Bozmyxom — 1,5-8,5%; mnst emecu 1,5-9,5%). Tlpu
yBenuueHuu tremnepatypsl ' BC nanHble mpeensl pacumpsoTes;

- IpY TTOBBIIIIEHUU TemnepaTypbl 00beM CYT yBenrmuuBaeTcs, 4To MOXKET MPUBE3TH K pa3-
PYIIEHUIO 000PYIOBaHUS ISl TPAHCIIOPTUPOBKH (XpaHEHHUS);

- CYT He nMmeer 3amaxa;

- ipu Bo3ropanuu CYI mpoucxoauT MakCUMallbHO MOJHOE €ro cropanue. JlJis mosHoro
cropanus napos CYT" Heo6xoaumo Ha 1 M° mapos npomana — 24 m° Bosayxa umm 5,0 M3 kucio-
pona; Ha 1 m> mapos 6yrana - 31 M3 Bosayxa um 6,5 M3 kucnopoza.

KonmgecTBo 00cimyknBaromiero nepconana, HeoOX0MMOTO [T OPTaHU3AIMH TEXHOIOTH-
4eCKOro Inpolecca — 4 onepaTopa yCTaHOBKH M Ha4aIbHUK CMEHBI.

Jnist obecnieueHms 6€30MacHOCTH Ha yCTaHOBKE MPEAYCMOTPEHA CUCTEMa IIPOTHBOABAPHIA-
HOM 3aIMThl, aBBTOMATHYECKU OJIOKHMpYIOLasi aBapUiiHbIe KJalaHa U OTCeKaTeIH B ciiyyae KpUTH-
YEeCKOTO OTKJIOHEHHS TEXHOJIIOTHIECKUX MTapaMeTPOB.
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«baok-cxema ananmmza BCPOATHBIX CHCHAPHUCB BOSHUKHOBCHUA U PA3BUTHUA aBapHUN»

KpI/ITI/I‘lCCKI/IC OTKJIOHCHHUS

_»|  TEXHOIOTMYECKHX Tapa- .
IIpexparienue nmu METDOB —>
nepeGou B cHabxKe- ? ,
HUU 3JIEKTPOIHEP-

. CoctosiHHE 000pYIOBAHHUSA,

TUEH, TapoM, BO3/Y- N

HE JIONyCKaroIee NanbHen-
xoMm KUII, cxxaTeim
Y10 SKCIUTYaTaIHEo
BO3/yXOM, a30TOM,
MexaHu4ecKuii U3HOC
OTKa3 MalllMHHOTO
> pa3beMHBIX, YITIOTHUTEIb-
o0opymoBaHUs
HBIX W CBapHBIX COENINHE-
HUN
Otkas KUIT u A Koppo3uonHslii u3Hoc ma-
Tepuala anmaparoB U Tpy- -«
"~ 00ITpOBOIOB
U3MeHeHHe CROeiH HekauectBennas coopka
TEeXHOJIOTHUECKOH pa3beMHBIX COCTMHEHUIA
Cpe/ibl, YCIOBHS IIPO-
TPAHCIIOPT, JICTAIOIINE
MPEIMEThI, CTUXUIHBIC
OwmunbouHbIE Aei- OencTBUs, IEHCTBUS Tpe-
CTBHS 00CITY)KHUBAIO- TBHX JIHI]
HIEero MepcoHala
4| ABapus Ha COCEJHEM TEX-

HOJIOTHYECKOM OJIoKe (00B-
eKTe)

B3peiB B 000pynoBannn

!

Hapymienue repmernynocTu
TEXHOJIOTHYECKON CHCTEMBI

BriOpoc onacHoro BemiecTsa B
OKpY’Kaloliee MPOCTPAHCTBO

JIBmxenue roprouero obaka
B HalpaBJICHUH OJIOKa

A 4

Bo3zneiicTBue nopaxxarommx
(hakTOpOB B3pbIBA WIIH TIOXKApa

A

MNMPUJIOKEHMUE «B»
I'openue, moxap Hpeiid obnaka
»| B 000pyIOBaHHH (oOpa3zoBanue
B3PBIBOONIACHOH
ITaporazosas — 30HBI)
Kunkas daza Bocnnamenenue
(OKD) oOraka (neToHa-
v 111, XJIOTIOK, OT-
HEHHBIH 1m1ap)
O06pa3oBaHue
o0raka Ha OT-
KPBITOH 11710~ 5| PacceuBanue
HIaZKe obnaka 6e3
* MOCJIEACTBUN
JUTSL TIepCo-
v
Ob6pa3zoBanue I'openne nponusa

(moxap)

v

IlocaencTBusa Bo3aeii-

MIpOJIMBa

CTBHSI TOpKAIOMINX (aK- [«
TOpOB
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A 4 \4

Bri6poc npoaykra u3 anma-
patypsl BCJIEICTBUE €€ pa3-
pYLICHHS

Paspymenue 3aauuii u co-
OpyKEeHUI
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