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CocraButeau: norn., k.T.H. W.B.bormanmosa, mom., mom., k.T.H. C.H.Xomomora k.x. H. 1. H.
JlockyTHHKOBA,

HOKCOJIOTUS. Meroandeckue yka3aHus U MPAKTUYECKUE 3aJaHus 11 BBIMOJHEHUS
KOHTPOJILHON PabOTHICTYIeHTAMHU3a09HOM (hOpMBI 00YUCHUS HAITPaBJICHHUS TOATOTOBKH
6akanaBpoB«Texnochepnas 6e3onacHocts». — /JII'TY. PocToB-Ha -[{ony. 2022. ¢

ConepXUT TpaKTUYECKHE 3aJaHus, IMO3BOJIAIONINE MPUOOPECTH HABBIKM OIUCAHUS
OMacHOCTEHW;  pacueTa YypOBHEHW ONACHOCTHM Ha MPOM3BOJICTBE M B OKpYXKalollehd Cpene;
UACHTU(HUKAIIMN OCHOBHBIX OINACHOCTEW Cpeabl OOWTAaHHWS 4YeNOBEKa W OIEHUBATh PHUCK HX
peanu3aium.



BBEJEHUE

W3yuenmne omacHoOCTEll SBISETCS MEPBBIM 3TaroM B (HOPMUPOBAHMM 3HAHWHA, YMEHHH U
HaBBIKOB CHenuanucta B obmactu TexHochepHoil OezomacHoctu. «Hokcomorus» - Hayka 00
OIAaCHOCTSX MarepuaJbHOro Mupa Bceenennoil. Ilpeamerom H3ydeHHsT HOKCOJIOTHHU SIBIISETCA
HOKcoc(epa — cdepa omacHocTer. OOmas 1eNTb U3YYCHHSI HOKCOJIOTUN - YIITyOJICHHE U Pa3BUTHE
3HaHUM 0 cucteMe obecredeHns: 0€30MaCHOCTH B YCIIOBUSIX HETaTUBHBIX (PakTOpoB TexHOChEpHI, a
TakXke (OPMHPOBAHNE HABBIKOB MPAKTHUECKOTO MCIIOJIb30BaHMs 3HAHUHA B 00JIacTH oOecredeHus
0€30I1aCHOCTH TPU OCYILECTBIEHUU OPIraHU3ALMOHHO-YIIPABIEHYECKONH U HIKCIUTyaTallMOHHON
po¢eCCHOHATILHOMN 1EATEIBHOCTH .

Hcrounnkamm onacHocTeil sSBIISIOTCS €CTECTBEHHBIE IIPOLECCH U SIBICHUS, TEXHOICHHAs
cpena u AEUCTBUS JOJICH.
Tpuaga «onacHOCTb - MPUYMHBI - HEKENIATEIbHBIE IOCIEICTBUSA» - 3TO JIOTMYECKUH Ipolecce
pa3BUTHsA, pEATU3YIONMNA TMOTEHIMAIBHYIO OIACHOCTh B pealbHBIM yiepd (mocieacTBue).
OnacHocTH peanu3yloTcss B BHUJE SHEPruu, BellecTBa W HH(GOpPMAlMM, OHM CYIIECTBYIOT B
IIPOCTPAHCTBE U BO BpeMeHU. ONacHOCTb XpaHAT BCE CUCTEMbI, UMEIOIINE DHEPIUI0, XUMUYECKH
Wik OHOJOrMYECKH AaKTHUBHBIE KOMIIOHEHTBHI, a TAK)K€ XapaKTEepPUCTHKH, HECOOTBETCTBYIOIUE
YCIIOBUSAM KU3HEACIATEIbHOCTH 4enoBeka. Hu B 0THOM BHE NEATEIBHOCTH HEBO3MOXKHO JOCTUYb
abcomoTHOW Oe3omacHOCTH. YernoBEeK HENMpephIBHO BO3JCHCTBYET Ha Cpeay OOHWTaHUS CBOECH
JESATENIbHOCTBI0 M MPOAYKTaMHM JESATEIbHOCTH (TEXHUYECKMMHU CpEeACTBaMHM, BblIOpocaMu
Pa3IUYHBIX MPOU3BOJACTB U T.I.), TEHEPUPYs B Cpelie OOMTAHUSI aHTPOIIOI€HHbIE ONacHOCTU. Uem
BbIILIE TpeoOpasyromias JIesATeNbHOCTh YEJIOBEKa, TEM BbIIIE YPOBEHb M YHCIIO AHTPOIIOTE€HHBIX
OIaCHOCTEH - BPEIHBIX U OMACHBIX (TPaBMUPYIOIIKX) (PAKTOPOB, OTPULIATENLHO BO3AEHCTBYIOLINX
Ha 4eJI0BEKa U OKPYXKAIOUIYIO CpeNy
Mup TEXHOTE€HHBIX ONACHOCTEH BIIOJIHE TO3HABAEM M y 4YEJIOBEKAa €CTh JOCTAaTOYHO CPEACTB U
CHOCO0OB 3aIllUTBl OT TEXHOTEHHBIX omnacHocTed. IlpuHIMNUanbHO BO3JEHCTBHE BPEAHBIX
TEXHOTE€HHBIX ()AaKTOPOB MOXKET OBITh YCTPaHEHO 4YeJIOBEKOM IIOJHOCTBbIO; BO3JeiicTBHE
TEXHOTCHHBIX TPaBMOOMNACHBIX (DAaKTOPOB - OrPAaHUYEHO JONYCTUMBIM PHCKOM 3a CYET
COBEPUIEHCTBOBAHUS NCTOYHUKOB OMACHOCTEN U MPUMEHEHUS 3alIUTBIX CPE/ICTB
[Tocobue conepXUT MpaKTUUECKHUE 3a/laHusl, MO3BOJISIONINE MPUOOPECTH HABBIKM ONUCAHUS MOJeH
ONAaCHOCTEM,  pacyera YpPOBHEW OMNACHOCTH Ha TMPOU3BOJACTBE W B OKpYKAIOIIEH cCpene;
UJCHTU(UKAIIMM OCHOBHBIX OIACHOCTEW Cpeabl OOMTaHHMs 4YeloBeKa W OLEHMBATh PUCK HX
peanu3anuu
[TocoOue cocTaBneHO B COOTBETCTBHHM € pabodel mporpaMMoit qucuuIuinael «Hokcomorusy».

COAEP)KAHUE KYPCA

Pasnen 1. Beeaenme. JBosronusi omnacHocre. BosHukHoBeHne Hayknm «Hoxkcousiorus».
CoBpemenHas cTpykTypa Bcenennoit. ['eocdepa. Texnocdepa. buochepa. Hoochepa. DBomrorus
reocthepsl 1 TexHochepsl. Buabl 1 MacmTaObl HETAaTUBHOTO BIMSHUS TeXHOC(EpPHl Ha YeIOBEKa,
obmectBo u mpupoay. Teopuss Hoocdepst B.M. Bepnanckoro. Ilonsitue «Hoxcochepay.
[TorpeGHOCTH OOIIECTBAa B YEIOBEKO3AIIMTHOW W MPUPOJO3ALIUTHOM jAesTenbHOCTH. Ee BHUIBI:
Oe30macHOCTh (OXpaHa) 3alluTa OKpYXKawlied cpeapl, 0e30macHOCTb KU3HEACSATEIbHOCTH,
texHocepHass Oe3omacHocTh. Hoxkcomorusi kak ydeHne o0 OMACHOCTAX W MHHUMHU3AINH
HEraTHBHBIX BO3JCHCTBHI MaTepHaIbHOTO MHUpPA Ha YEJIOBEYECTBO WM Mpupoay. Ponb u 3HaueHue
YeJIOBEKa B CO3/IaHUU 0e30macHoi TeXHOoChephI.



Pazgen 2. Teopermueckue OCHOBbI HOKcoJOruu. I[loHarue omnacHocth. IIpoucxoxnaeHue
onacHoctel. IIoToku Macc BemecTs, SHEPruil 1 HHPOPMALIUU - OCHOBA COXPAHEHUS KHU3HHU. 3aKOH
I0.H. KypaxkoBckoro. IIoToku B ecTecTBEHHOW cpelie. Y CI0BHUs BO3HUKHOBEHMSI U peau3anus
onacHocrei. Ilonme onacHocreil. Kpyrum omnacHocred. IlapameTrpbl COCTOSIHHS KU3HEHHOIO
npoctpancTtBa TexHochepsl. Ilpunmmner Hokconoruu. 3akoH B. Hlendopna o TomepaHTHOCTH.
[ToHATHE O 30HaX HOPMAJIBHOW JKU3HM OpraHu3Ma, 30HaX YrHETEHUs U rudenu. Akcuoma o
BO3/ICHCTBUM MOTOKOB Ha yesoBeka. [ToHATHE 0 cucTeMax «4esoBeK - cpefja OOMTaHuM», «IIPUpoJa
— TexHocepa». IIOHATHE «MCTOUYHUK OMACHOCTUY», «OOBEKT 3alUTh», AKCUOMbI HOKCOJIOTHH.
[TprHIMI BO3MOKHOCTH cO3AaHus Oe30macHoi TexHocdepsl. Llenun u 3a1auu HOKCOJIOTHH.

Pa3znen 3. CoBpemennass Hokcocgepa. Buasl onacHOCTEH MO MPOUCXOXKICHHUIO: €CTECTBEHHBIE,
OBITOBBIE M  IPOU3BOJCTBEHHBbIE. IIpMuMHBI MX BO3HUKHOBEHHUS, MECTO, YPOBHM U
IPOJOKUTEILHOCTh HETaTUBHOTO BO3/JEWCTBUS Ha ueioBeka U mpupoay. OcoOEHHOCTH U BUIbI
€CTECTBEHHBIX OMacHOCTel. ['eoreHHble OMacHOCTH. 3eMIICTPSCEHMs, BYJIKAHHU3M, OIIOJI3HH,
KapcTooOpa3zoBaHHe, ropHble yaapbl. Kinumarnyeckue omnacHOCTH. LIMKIOHBI M aHTULMKIIOHBI
Bypu, Taiipynsl, cmepun, TopHago. Jlusau u 3acyxu. Tepmuueckue onacHoct. I'naponornueckue
onacHocTH. HaBogHeHus, monoBoabs, maBogku U MexeHH. Cenu W TasHUA JenHUKOB. LlyHamu.
MHoroo0pa3ue TEXHOIeHHbIX OINACHOCTeH, HMX 3aBUCHUMOCTb OT OIIMOOYHOM JesTeIbHOCTH
YyeJloBeKa M OT MoKa3aTeslel HaJeKHOCTH TEXHMYECKUX CHUCTEM. AHTPONOIE€HHBIE OMACHOCTU Kak
BEPOSITHOCTh OIIMOOYHOH JEATENHHOCTH YEJNOBEKAa — OMNepaTopa TEXHUYECKHX CHCTEM H
HaceneHus. OTXoAbl Kak BMJI OMNAcHOCTEW.. Buapl omacHOCTEil: OMacHOCTH TOJEPAHTHOIO
BO3/ICUCTBUS, 4pe3BbUaiiHble omacHocTH. Kiaccupukamus omacHocteil. [lpowmciiectsus,
ype3Bbluaiiuple  npoucumectsus  (YII).. Kpurepun KoM(pOpTHOCTM 1O  OCBELIEHHIO, IO
KOHLEHTPALlUU 3arpsi3HAIOLIMX BEIECTB, 110 MHTEHCUBHOCTH WU3IydeHHH. MHIekc 3arpssHeHus
atmocdepsl. Kpurepun tpaBmoonacHocTtd. Ilonstue pucka. MHAMBHIYyanbHBIM, COLMANbHBIA U
sKosiornuecknii puck. KoHuenuus npuemsiemoro pucka. HeraTuBHble NOCIEACTBHUS BIUSHUS
OMACHOCTEW Ha uenoBeKa. HeraTuBHBIE IOCIENCTBUS BO3JEHCTBUS OMNACHOCTEH HAa NPUPOLY.
MarepuanpHplii  ymep6 ot omacHocted. CouuanbHO-AeMorpauueckue KpUTEPHUH  OLIEHKH
onacHoctel. [lemorpaduueckas nupamuna. CpeaHsisi MPOIOKUTEIBHOCTh KU3HU Pa0OTAONINX U
neHcuoHepoB. CBs3b 3HAUEHUS CpelHEN MPOJOKUTEIbHOCTU U3HU HACENIEHUs C BEIMYMHAMU
MHAMBUYaJIbHOTO PHUCKA U BaJOBOIO BHYTPEHHETO NpoaykTa. KauecTBo Ku3HU

Paznen 4. Munumusauusi onacHocreif. Criocoobl MuUHMMM3anuu onacHoctedl. Hopmuposanue
BBIOpPOCOB, COpOCOB. 3amuTa paccTOSTHMEM, BpeMeHeM, sKpaHupoBaHueM. CozlaHHe 30HBI
Ka4eCTBEHHON TeXHOC(ephl Ha TEPPUTOPHUU NMPOU3BOACTBEHHBIX 0OBEKTOB, B YCIOBHIX ropoja U B
peruoHax. MajooTXOqHbIE MPOU3BOACTBA. JTambl HMX co3fgaHud. CrnocoObl MHMHHUMH3AIHUU
YpEe3BBIYANHBIX OMACHOCTEH: OOIUE MOAXOJBI K 3alIUTE OT YPE3BBIUAWHBIX omacHOCTeil. OleHka
HAJC)KHOCTU M PAabOTOCIIOCOOHOCTH TEXHUKH. 3allliTa Ha I0KAPOOIMACHBIX W B3PHIBOOIACHBIX
o0BeKTax; 3allUTa Ha XMMHUYECKH OMACHBIX M PaJUOAKTHBHO OMACHBIX OOBEKTaX. 3amura OT
MEXaHWYECKOTO TPAaBMHPOBAHMS W DJIEKTPOOE30MACHOCTh. 3aliuTa OT CTUXUHHBIX SIBICHHM.
[TpuMeHeHne CpeaCTB U YCTPONCTB MHANBUIYaJIbHOM 3aILUTHI.

Pasnen 5. MouuTopuHr omnacHocred. HempepbiBHBIM WIM IEPUOAUYECKHMIA MOHUTOPUHI
COCTOSIHUSI TEXHUKH, CpeAbl OOMTaHHUSA W YCIOBHH NEATETBHOCTH. ATTecTalus pabodYux MecT.
[Tpubopsl U MeToaBl M3MepeHus omacHocTell. KoHTponb 3HaHWi paboTaromux mo 0e30macHbIM
npremMaM JesATeNbHOCTH. TecTupoBaHue M NMpo(ecCHOHAIBHBIA OTOOpP ONEpPaTOpOB TEXHUUYECKUX
cucreM. Ilepuoanyeckoe COBEpIICHCTBOBaHME 3HAHMN paOOTAOLIMX [0 OCHOBAM O€30IaCHOCTH
JeATeTLHOCTH OEPEKHOTO OTHOIIEHUS K MPUPOJIEe U TeXHOchepe.
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Paszgen 6. IlepcnekTMBBI Pa3BUTHS YeJOBEKO- M MNPHUPOAO3ANUTHONH JAeSITEJbHOCTH.
IIpuMeHeHne CpencTB M YCTPOWCTB MHAMBUAYAJIbHOM 3aluThl. POib yCTOMYMBOIO pa3sBUTHS B
MUHUMU3AIUK onacHocTed. [Ipu3HakM YCTOMYMBOTO pa3BUTHS: CTAOWIHM3AIUS YHCICHHOCTU
HaceleHus; (OPMHUPOBAHHME Yy HACENICHUS pPAIMOHAIBHO OOOCHOBAHHOTO HCIOJIb30BAHUS
MPHUPOJIHBIX PECYPCOB M YTUIIM3AIMU OTXOJOB; BCEMEPHOE CIACPKUBAHUE PA3BUTHUS TEXHOCHEPHI;
palMOHAIBHOE YIPABICHUE IIOTOKAMM BEIIECTBA, SHEPIMM B IPOCTPAHCTBE M BO BPEMEHU,
CO3/1aHME KaYeCTBEHHOI'0 TeXHOC(hEpHOro npocTpaHcTBa. [lepcrnexkTuBbl pa3BUTHS HOKCOJIOTHH, €€
3HAUYEHHUE B COXPAHEHUH U Pa3BUTUU KU3HH HA HAIEH IJIaHETE.

METOJUYECKHE YKA3BAHMS K BBITOJTHEHUIO KOHTPOJIbHOM PABOTHI
MeTtoudecKkue yKa3aHus COCTABJICHBI B IIaHE OOIIMX BOIIPOCOB HOKCOJIOTHUU. B TedueHne yueOHOro
rojia ¥ B IEPUOJI K3aMEHAI[MOHHO-JIA00PATOPHON CECCUU OPTaHU3YeTCsl UTEHUE 0030PHBIX JICKITHIA
o Kypcy.

Y4eOHOoe mocobue npenHazHavueHo /ISl CAMOCTOSATEIBHON MOATOTOBKU CTYJCHTOB 3a09HOM (hOPMBI
oOydeHus K 1a00OpaTOpHO-3K3aMEHAIMOHHOM ceccuu. PaboTta BKIIIOYAaeT mepedyeHb KOHTPOJIBHBIX
BOIIPOCOB MO pasjesiaM Kypca HOkcojiorus u 3aaaud KonTposabHasi padora (pemeHue 3aaad4)
BBINOJIHAIETCA 1O BapuaHTy. Bapmant B paMkax Kkaxaoil 3aga4yd BbIOMpaercsi 10
aKTyaJbHOMY CHHCKY (BegoMocTu) rpynnbl. Heo0xoaumblie JaHHbIe PUBeIeHbl B TA0IHIAX
K Kaxaoil 3amave. Ecnu paGora monyumina TOJOXHUTENBHYIO OICHKY, CTYACHT IOIYCKaeTcs K
ciade sK3aMeHa 1o Kypcy. OcHOBHas 3aj1a4a KOHTPOJIBHON pabOTHI - OKa3aHUE MOMOIIU CTYJIECHTY
IIPU CaMOCTOSITEJIbHOM HM3YYEHHH Y4eOHOro marepuana. B pelieH3uu Ha KOHTPOJBHYIO paboTy
MPeroaBaTellb yKa3bIBaCT CTYICHTY, HA YTO HYXKHO OOpaTUTh BHUMAHHE.

CTyneHT JomycKaeTcsl K 9K3aMeHy NP YCIOBUH MPECTaBICHUs KOHTPOJIHHOU paboThl U PEIICH3UU
Ha Hee C IMOJOKUTEIbHON OLEHKOU. Pewenun 3a0au 00aixcHbl CORPOGOHCOAMBCA CCOHIIKAMU U3
JUmMepamypHulX UCHOYHUKO8, @ MAKMCe ICKU3AMU, GbINOTHEHHLIMU KAPAHOAUIOM 8
COOmMEEmMCcmeun ¢ NPAGUIAMU MEXHUUECK020 Yepuenuna u pucoeanuna. Ha xkaixcooii cmpanuye
0CMABAAIOMCA NONA ONIA 3AMEYAHUTL PeYeH3EHMA



IMpakTnyeckas padora Nel
KauyecTBenHas kiaaccupurkanus onacHocrei. [lacmopr onacuocru

Hesas padorbi: OcBOHUTH KiIaccu(UKALUN OMACHOCTEH, HACHTU(UIIMPOBATH OTMIACHOCTH U CO3/1aTh
HacropT OMACHOCTH

IHopsinok BHINOJHEHHUS PA0OTHI

N3yueHne TeopeTnyeckoro Marepuana (OTBEThl Ha KOHTPOJIbHBIE BOIIPOCHI).

Brimmonnenue 3amanui.

Teopernyeckue cBeieHUs!

OnacHocTh - 3TO HETaTHMBHOE CBOWCTBO JKMBOH M HEXHBOW MATEpUH, CIOCOOHOE
NPUYHHATE YIHIEpO caMoil MaTepuu: JOJISAM, MPUPOAHOU Cpelle, MaTepUaIbHBIM ILIEHHOCTSIM.
HcTouyHMKOM OMAacHOCTH MOKET OBITh BCE JKMBOE M HEXXHBOE, a IMOJBEPraThCsi OMACHOCTH TAKKE
MOJKET BCe XHMBO€ U HexnBoe. OnmacHOCTH He o0nagaroT u3dupareiabHbiM cBoiicTBOM. [Ipu cBoem
BO3HMKHOBEHHUH OHU HEraTHUBHO BO3CHCTBYIOT Ha BCIO OKPYKAIOLIYI0 UX MATEpUATIbHYIO CPENy.
[Ton waenTHdukaumeil omacHocTell MOHMMAeTCA TNpolecCc OOHApPYXKEHUS U YCTAaHOBIICHUS
KOJIMYECTBEHHBIX, BPEMEHHBIX, MPOCTPAHCTBEHHBIX U HMHBIX XapAKTEPHUCTUK, HEOOXOAUMBIX U
JIOCTAaTOYHBIX JUIsl pa3pabOTKU MPOQPHIAKTUHYECKUX U ONEPATUBHBIX MEPONPHUATHH, HAPABICHHBIX
Ha o0ecrieueHue KU3HENIEATEIPHOCTH. B mpomecce maeHTH(DHUKAIMK BBISBISIOTCS HOMEHKIIATypa
OTMaCHOCTEH, BEPOSTHOCTh HX IMPOSIBICHUS, MNPOCTPAHCTBEHHAs JOKadu3amus (KOOPAMHATHI),
BO3MOJKHBIH YIIepO | Jp. TapaMeTpbl, HCOOXOAMMBIE JIJIsl PeIICHIS KOHKPETHOH 3a/1a4H.
Homenkiiatypa omacHocTeidl - mepedyeHb HAa3BaHUM, TEPMHHOB, CHUCTEMAaTU3UPOBAHHBIA IO
ONpeleIEHHOMY TMpu3HaKy. [Ipu BBINOJIHEHMM KOHKPETHBIX MCCIEIOBAaHUNM COCTaBISAETCA
HOMEHKJIaTypa OMAacHOCTEH Ui OTIENbHBIX OOBEKTOB (MPOM3BOJCTB, IIEXOB, pabOYMX MecCT,
nporeccos, npodeccuit u T.H.). Tak Becemupnas Opranuzanus 31paBooXpaHeHUs MPEACTABISET B
andaBUTHOM MOPsIKE OOIIYI0O HOMEHKJIATYPY BCEX BHJIOB OMACHOCTEH.

KauyecTBenHast kiaccupukanusi 0acHOCTEHM.

KauecTtBeHHy0 KiacCU(pUKAIIMIO OMACHOCTEH IIeieco00pa3HO BECTU IO JABYXYPOBHEBOM cxeme,
cBelsl B iepByto rpynmy (I ypoBeHs) kiaccudukanuu mpu3HaKU OMACHOCTH: WX MPOUCXOXKIICHUE,
napameTpbl U 30HbI BO3/ICHCTBUSA, & UMEHHO:

MIPOUCXO0KIEHHE HUCTOYHUKA ONACHOCTE;

BU/] TIOTOKA, 00Pa3yIOIIETro OMacHOCTb;

MHTEHCUBHOCTH (YPOBEHb) BO3/ICMCTBUS OMIACHOCTH;

JUTUTENIBHOCTh BO3/IEMUCTBUSI OMACHOCTU HAa OOBEKT 3alIUTHI;

BH/JI 30HBI BO3JICMCTBHUSI OIMACHOCTEM;

pa3Mepsbl 30H BO3JICHCTBHSI ONTACHOCTH;

CTEMNEeHb 3aBEPIICHHOCTH MPOIIecca BO3ACHCTBHUS ONACHOCTH Ha OOBEKT 3aIlUTHI;

00BEKTBI HETATUBHOTO BO3/ICHUCTBUSI.

Bo Bropyto rpymnmy (II ypoBeHb) kiaccupukamuu omnacHOCTEH 1eaecooOpa3HoO CBECTH MPHU3HAKH,
CBSI3aHHBIE CO CBOMCTBAMH OOBEKTA 3aIIUThI, @ HMEHHO:

CIIOCOOHOCTh OOBEKTA 3AIIUTHI PA3TUYATh OMTACHOCTH,

B/ BIIUSIHUSI HETATUBHOTO BO3JICHCTBUS OMACHOCTH HA OOBEKT 3aIHTHI;

YUCIIEHHOCTD JIMI], TOJABEP>KEHHBIX BO3/ICUCTBUIO OMTACHOCTH

HaHOCUMBIH yIiep0



ITo npoucxoorcoenuio onacHOCTH ~ cpeibl  OOMTAaHUS HPUHATO  JEJIUTh HAa  €CTECTBEHHBIE,
AQHTPOIIOTEHHBIE U TEXHOTEHHBIE. [Ipy »>TOM cuMTalOT, 4YTO €cmecmeeHHvle ONnACHOCMU
00yCJIOBJIEHB! KIMMATHUYECKUMU U MHBIMU HPUPOJAHBIMU SIBICHUSMH M YTO BO3ZHUKAIOT OHM IIPU
U3MEHEHUH TOTOMHBIX YCIOBHH M E€CTECTBEHHON OCBEUICHHOCTH B Ouocdepe, a Takxke NpU
CTUXUIHBIX SBJICHUAX, IPOUCXOIAINX B Onocdepe (HaBOIHEHHS, 3eMIIETPSICEHUS U T.1.).

Bce ocrampHBle OmacHOCTH clefoBaI0 Obl Ha3BaTh AHMPONO2EHHbIMU, TOCKOJIBKY YEJIOBEK
HENPEepbIBHO BO3JIEHCTBYET Ha Cpely OOMTaHUsS NMPOAYKTaMH CBOEH IEATEIbHOCTU (TEXHUYECKUMU
CpeACTBaMH, BBIOPOCAMHU DPA3JIMYHBIX IPOM3BOJACTB M T.I.), TEHEPUPYs TEM CaMbIM B Cpele
0o0uTaHKs MHOTOYHCIICHHBIE ONTACHOCTH.

B npuHnune Bce ONAcHOCTH, MNPOUCXOJAIIME OT MAIIMH W TEXHOJIOTMH, II0 CBOEH CYTH
AQHTPOIIOTEHHBI, IOCKOJIBKY UX TBOPLIOM CUMTAETCS YEIOBEK, OJJHAKO, YUUTHIBAsE ©X MHOI000pasue,
3HaYMMOCTbh U, KaK MPaBWIO, 00E3TMUEHHOCTh M0 OTHOIIEHUIO K MX CO3JaTeI0, 3TH OMACHOCTH B
COBPEMEHHOM IpeJICTaBICHUN BBIICIISIIOT B OTJIEbHYIO rpynmny —
TPYIILY MexXHO2eHHbIX ONTACHOCTEH.

TexHOreHHble OIACHOCTU CO3/A0T IEMEHTHI TeXHOC(hEpbl — MAIIWHBI, COOPYKEHHUSI U BEILECTBA.
[TepeyeHb TEXHOTEHHBIX peaJibHO JEHCTBYIOIIMX ONACHOCTEH 3HAYMTENIEH M HACUUTHIBAET Oolsee
100 BunoB. K pacnpocTpaHeHHBIM U 00J1a1alOLIMM JI0CTaTOYHO BBICOKMMHU YPOBHSIMHM OTHOCSATCS
IIPOM3BOJICTBEHHBIE OINACHOCTHU: 3aIbUIEHHOCTh M 3ara3oBaHHOCTb BO3/AyXa, IIyM, BHUOpaluH,
AJIEKTPOMAarHUTHBIE TIOJSl, WOHU3UPYIOUIME HW3JIy4EHUs, T[IOBBIILICHHBIE WJIH IOHUKEHHBIE
napamMeTpsl aTMOC(HEpPHOTO BO3/1yXa B IMOMEHICHHAX (TeMIepaTypa, BIaKHOCTb, MOJBHKHOCTH,
JIaBJICHHUE), HEJOCTaTOYHOE U HENPaBWJIbHO OPraHM30BaHHOE HCKYCCTBEHHOE OCBELICHUE,
MOHOTOHHOCTb JI€SITE€IbHOCTH, TSKENbIH (U3UUECKUN TpyA, SJIEKTPUUYECKUH TOK, MaJaroliue
IIPEIMETBI, BBICOTA, ABUKYLIMECS MAIIUH U MEXAaHU3MOB, YaCTU PA3PYILAIOIINXCS KOHCTPYKIUNA U
ap.

B ObITy M B rOpoJCKHX YCIOBHUSX YEIOBEKa TaKXKe COMPOBOXKAAET Lielas ramMma TeXHOTCHHBIX
HEeraTUBHBIX (akTopoB. K HUM OTHOCATCSA: BO3JYyX, 3arpsA3HEHHBIH MPOAYKTAMH CTrOpaHUs
npupoaHoro rasza, BblOpocamu TOC, NPOMBIIUIEHHBIX NPEANPUATHH, aBTOTpaHCIOpTa U
MYCOPOCKHTAIOIUX 3aBOJOB; BOJAa C H30BITOYHBIM COJEP)KAHUEM BpEIOHBIX IPUMECEH;
HeZI00poKayecTBeHHAs MUIIa; IyM, HHPPa3BYK, BUOpaIUsl; 3J€KTPOMAarHUTHBIE MOJISI OT OBITOBBIX
npuOOpOB, TENEBU30POB, auciuiees, JIDII, paguopenelHbIX yCTPOICTB; HOHU3UPYIOIINE U3JTyUYEHUs
IPU PA3IUYHBIX METUIIMHCKUX 00CIeI0BaHUAX, (POH OT CTPOUTEIbHBIX MAaTEPHUAJIOB U JIp.

ITon ammponocenuvimu OMACHOCTSAMHU CIIEAYET IOHUMAaTh OINACHOCTH, KOTOpBIE BO3HHUKAKOT B
pe3ysbTare OMIMOOYHBIX WM HECAHKIIMOHUPOBAHHBIX JIEHCTBUI YeIOBEKA MIIM TPYII JIFOJACH.
bonee BHHMMaTenbHOE M3YyYEHHE NPOMCXOXKJIEHUS OIACHOCTEM I03BOJISET BBIACINUTH €ELIE JIBE
TPYNIBI OMIACHOCTEH: ecmecmeeHHO-mexHo2eHHble N AHMPONO02eHHO-NEXHO2EHHbIE.

K ecrecTBEeHHO-TEXHOTEHHBIM OMACHOCTSAM CIEAYeT OTHECTH Te€, KOTOpble WHUIMHPYIOTCS
€CTECTBEHHBIMHU TPOIECCAMU (3€MJIETPSACEHUs, BETPbI, OKIU U T.I.), IPUBOJAAT K pa3pyLICHUIO
TEXHUYECKUX OOBEKTOB (3aHUMU, TUIOTHH, TOPOT U T.I.) U CONMPOBOXKIAIOTCS MOTEpeH 30pOBbs U
YKU3HU JIIOIEH WK pa3pyLIECHUSIM 2JIEMEHTOB OKPY>KAIOIIEH CPEJIBI.

K aHTpONOreHHO-TEXHOTE€HHBIM ONACHOCTSAM OTHOCST TaKHWE€ OMAcCHOCTH, KOTOPbIE MHULMUPYIOTCS
BCJIEJICTBHE OIMIMOOK YenoBeka (0OBIYHO ONepaTopa TEXHUUECKOW CHCTEMBI) U MPOSBISIOTCS Yepe3
HECAaHKIIMOHMPOBAHHOE JCWCTBUE MM pa3pylleHHE TEXHUKH WM COOpY)KEeHUH (aBapuu Ha
TPAHCIOPTE MO BUHE BOJUTENEH, MOXKAPBI M B3PBIBBI N3-32 HENIPABUIILHOIO OOpAIllEHUs C OTHEM, C
3JIEKTPOOOOPYAOBAHUEM U T.I1.).

Taxum 00pa3oM, MO NPOUCXOXKIEHHUIO BCE ONTACHOCTH CIENYET AEIUTh Ha CICAYIOIUE TPYIIbL:
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1) ecrecTBEeHHBIE;

2) eCTeCTBEHHO-TCXHOTCHHBIC,

3) aHTPOIOrCHHBIC;

4) aHTPOIOTCHHO-TEXHOTCHHBIC;

5) TeXHOreHHBIE;

6) PKOJIOTUYECKHE

Bce JKu3HEHHbIE TOTOKH 1o UX Qusuueckoli npupooe (BUI TOTOKA) MAENATCS Ha MacCOBBIE,
SHEpreTudeckre M MHGPOPMAIMOHHBIE, CIIEAOBATEIbHO, W BO3HMKAIOUIME IMPU STOM OMNACHOCTU
clielyeT BOCIIPUHUMATh KaK Maccogvle, SHepeemuieckue u uH@popmayuorHule.

MaccoBblie 0IacHOCTH BO3HUKAIOT MPU MEPEMEICHUH BO3/1yXa (TOpHAI0, yparaHsl U T.I1.), BOJBI U
cHera (JIMBHH, JIaBUHBI, INTOPMBI, I[yHAMH), TpPyHTa U JAPYTrUX BHJOB 3E€MHOH MAacchbl
(3emyeTpsiceHHs, TBUIbHBIE OYpH, OIOJ3HM W KaMHETAJbl, H3BEPKCHHS BYJIKAHOB W T.IL.).
MaccoBble ONAacCHOCTH XapaKTEPHU3YIOTCS KOJIMYECTBOM U CKOPOCTBIO TIEpEeMEIIeHHsT Mace
pa3IMYHBIX BEIIECTB.

MaccoBble 0OMMacCHOCTH BO3HUKAIOT TaKkKe MpU MOCTYIUICHUH B AJIEMEHTHI Ouocdepsl (BO3ayX, BOA,
3eMJIs1) pa3IMYHbIX MHTPEAUEHTOB. B 3TOM cilydae ypoBeHb OMAcCHOCTH 3aBUCHUT OT KOHIIEHTPAIMH
UMHTPENEHTOB B €AMHMIIE 00bEeMa HIIM MacChl dyieMeHTa 6uocdeprl. KoHLleHTpaIis HHTPEIHUEHTOB
u3MepsAeTcs B MI/M°, MI/I1, MI/KT.

DHepreTUYecKre OMACHOCTH CBS3aHBI C HAIMYHEM B KU3HEHHOM MPOCTPAHCTBE PA3IUYHBIX IOJICH
(aKyCTHYECKUX, MAarHUTHBIX, SJEKTPUYECKUX U T.I.) M U3Ty4YEHUU (Ja3epHOE, MOHU3HUPYIOIee U
Ip.), KOTOPBIE OOBIYHO XapaKTePU3YIOTCS HHTCHCUBHOCTBIO TIOJIEH M MOIIHOCTBIO U3TYyYECHUH.
HudopmalinoHHbIe OMACHOCTH BO3HUKAIOT MPU MOCTYIJICHUH K YeJIOBEKY (OOBIYHO K ONepaTropy
TEXHUYECKHUX CUCTEM), U30BITOUHOM MM OIIMO0YHON HHpOpMALIUHY, OIpeesieMoi B OuT/c.

Bce omacHocTH no unmencuénocmu BO3ACUCTBUS PA3/ENAIOT Ha ONAcHble U 4Ype3BbIYAHO
OTacHbIE.

OnacHble MOTOKM OOBIYHO MPEBBINIAIOT MPEEIBLHO JIOMYCTHUMBIE NMOTOKM He Oojiee yeM B pasbl.
Hanpumep, ecim ToOBOpSAT, YTO KOHIEHTpAILXS 1-T0 Ta3a B aTMOC(epHOM BO31yxe cocraisier < 10
ITJK, To monpa3ymMeBarOT, 4TO 3TO OMACHAsI CUTYALMS, YTPOKAOIIAsA YEJIOBEKY MOTEPEN 310POBbA,
MOCKOJIBKY HAXOJIUTCS B 30HE €r0 TOJIEPAHTHOCTH.

B Tex ciywasx, Korja ypoBHH MOTOKOB BO3JICHCTBHS BBINIE TPAHUI[ TOJIEPAHTHOCTH, CHTYAILUIO
CUMTAIOT uYpe3BblUuaifHO omacHoi. OOBIYHO OHA XapakTepHa Ui aBapUUHBIX CUTYallUd WU 30H
CTUXUUHOTO OencTBUs. B 9THX cioy4asx KOHIEHTpalus MpUMeced WIM YpOBHH H3ITYYeHHUN Ha
HEeCKOJIbKO nopsakoB mpesbimatoT [1JIK wm ITJY u yrpoxxaroT yenoBeKky JeTaaTbHbIM HCXOIOM.

[To onumenvrocmu  6030eticmeusi ONACHOCTH KJIACCU(PHUIIMPYIOT Ha IOCTOSIHHBIC, nepemeHmbvie (6
mom uucie nepuoouveckue) M umnyivcHvle. [locTossHHBIE (IEHCTBYIOT B Te€YeHHE pabodero JH,
CYyTOK) ONACHOCTH, KaK TPaBHJIO, CBSI3aHBl C YCIOBUSMH TIpeObIBAaHHS 4YellOBeKa B
MIPOM3BOJICTBEHHBIX HMJIM OBITOBBIX IMOMEIIEHHSX, C €r0 HaXOXJIECHHEM B TOPOICKOW cpele WiH B
IIPOMBINUIEHHOW 30HE. IlepeMeHHBIE OIACHOCTH XapakTEpHBI [UISl YCIOBUW  pealu3alyu
[UKIMYECKUX TPOILIECCOB: IIYM B 30HE a’ponopTa WIM OKOJO TPAHCIOPTHOM MarucTpaiy;
BUOpaIyst OT CpPEeACTB TpaHCHopTa M T.I. MIMIyabCHOE WM KpPaTKOBPEMEHHOE BO3JIeiicTBHE
OTIACHOCTH XapaKTEPHO I aBapUHHBIX CUTYyallUl, a TaK)Ke MPH 3aIMOBLIX BBIOpOCAX, HAIPUMEP
npu 3amycke pakeT. MHOTHe CTUXMUHBIE SBICHMS, HAlPUMEp T'P0O3a, CXOJ JIABUHBI U T.II., TAK¥KE
OTHOCSITCS K 3TOM KaTEerOpyuu OMACHOCTEM.

[To 6udy 30mbl 8030¢eticmsus (no mecmy 6030eticmeust) ONMACHOCTH JCIAT Ha NpOouU3600CMEEeHHbIe,
OvImogvle N 2opodcKue, a Takxke Ha 30Hbl YC.



ITo pasmepam 30mbl 6030eticmeus ONACHOCTH KJIACCU(PULUUPYIOT HA JIOKATbHbIE, PEUOHANbHDIE,
MedHcpecUuoHanbHble U 2100albHble.

Kak mpaBuiio, ObITOBBIEC M TPOU3BOACTBEHHBIE OMACHOCTH SIBJISIOTCS JIOKAJIBHBIMHU, OTPAHUYCHHBIMU
pasMepamMu TIOMEIIEHUs, a TaKHe BO3JEHCTBHA, KaK MOTEIUIEHHE KiIMMaTa (MapHUKOBBIA 3(deKT)
WIN Pa3pyLUIeHUE 030HOBOTO CII0S 3eMJIH, SBJISFOTCS ITT00ATbHBIMH.

OnacHocTH MHOTJa BO3AEHCTBYIOT OJHOBPEMEHHO HAa TEPPUTOPUM M HaceleHHE JIBYX M Oosee
CONpPEACNbHBIX TrocyfapcTs. B a3Tom ciy4ae omacHble 30HBI M ONACHOCTU CTAHOBSITCS
MEKHALIMOHAJIBHBIMY, @ TIOCKOJIbKY MCTOYHHUKH OIACHOCTH, KaK IPaBUJIO, PACIIOJIOKEHBI TOJIBKO Ha
TEPPUTOPUU OIHOIO M3 TOCYAAPCTB, TO BO3HHUKAKOT CUTYallUH, NPUBOAAIIME K TPYIHOCTAM
JMKBUJALMY IOCIEACTBUN ITUX BO3ACHUCTBUN.

ITo cmenenu 3asepuennocmu npoyecca 8o30eticmeus Ha 00vbEKmMbvl 3aujumsl ONACHOCTU Pa3AEIAIOT
Ha nomenyuanvuvle,  peanvhvie U Ilo cmenenu  3a6epwennocmu  npoyecca  6030eucmeus
peanu3o6anHole.

[TorennuanbHass ONACHOCTb IPEJCTABIAET Yrpo3y OOIIero xapakTepa, HE CBSI3aHHYI C
IIPOCTPAaHCTBOM W BpeMeHeM Bo3AciicTBus. Hampumep, B BBIpaXEHHMSAX «IIYM BpEeACH A
4eJI0OBEKa», «YIJIEBOAOPOJIHBIE TOIUIMBA — I0’KAPOB3PBIBOONIACHBD)» TOBOPUTCA TOJBKO O
IIOTEHLIMAJIbHON OIIACHOCTH JUIsl YEJIOBEKA IIyMa U F'OPIOYUX BEILECTB.

PeanbHas onmacHOCTh BCer/ia CBsi3aHa C KOHKPETHOW Yrpo30il HETraTUBHOTO BO3JEHCTBUS Ha OOBEKT
3amuThl (4yenoBeka, nmpupoay). OHa Bcerga KOOPAMHHUPOBaHA B IPOCTPAHCTBE U BO BPEMEHH.
Hampumep, aBrmky1ascs 1o mocce aBTOUUCTEPHA ¢ HAANMKUChIO «OTHEOMACHO» MPEICTABIIAET CO0O0M
peaIbHyI0 OIIACHOCTB ULl YEJIOBEKA, HAXOJALIET0Cs OKOJI0 aBTofoporu. Kak Tonbko aBronucrepHa
yIlUIa U3 30HbI IPEOBbIBAHUS YEJIOBEKA, OHA MPEBPAaTWIIACh B UCTOYHUK MOTEHIMAIBHON ONAcCHOCTU
10 OTHOIIEHUIO K DTOMY YEIOBEKY.

PeanuzoBaHHas onacHOCTh — (aKkT BO3JEHCTBUS pealbHONW OMACHOCTH Ha 4elloBeKa U (WIM) cpeny
oOuTaHUs, NPUBEAIIUI K OTEPE 310pOBbS WU JIETAILHOMY MCXOJly YEJIOBEKa, K MaTepHaIbHbIM
HOTEPSIM, Pa3pyLUIEHUIO MPHUPO/bl. EcM B3pbIB aBTOIMCTEPHBI MPUBEI K €€ pa3pylIeHUI0, THOeIn
Jroei U (WK) BO3TOPaHUIO CTPOEHHUH, TO ATO PeaTu30BaHHAs ONAaCHOCTb.

VYcenoBus, IpU KOTOPBIX PEAIM3YIOTCS MNMOTCHIUAIBHBIE OIACHOCTH, HA3bIBAIOTCS NPHUYMHAMMU.
[IpuunHbl XapakTepu3ylOT COBOKYIHOCTh OOCTOSITENbCTB, Oyarojnapsi KOTOPBIM OINACHOCTH
NPOSIBIISIIOTCSA U BBI3BIBAIOT T€ WJIM MHBIE HEXXEJaTelbHble mocjaeacTBus, yuepo. @opmsl yuiepoda
WIN HEXellaTelbHble IMOCIEACTBUS, Pa3HOOOPA3HbI: TPaBMbI PAa3JIMYHON TSKECTH, 3a00JeBaHu,
OIIpelesieMbIe COBPEMEHHBIMUA METOAAMU, YPOH OKPYXKAIOLIEN Cpelie U Ap.

Curyauuy, B KOTOpBIX OINACHOCTH PEATU3YIOTCSA, MIPUHATO paA3JENsIThb Ha NPOUCUECEUs U
upe36blyatinble NPOUCUECTMBUS, d NOCTeOHUe — HA a8apull, Kamacmpogul u cmuxutiibie 0e0Cmsus..
OOBeKT 3ammThl, KaKk MpaBUiio, 00JaJaeT H30MPATEIbHONW CIIOCOOHOCTHIO K HJICHTU(PHUKAINN
OMACHOCTEH opraHamu 4yBCTB. PsJ omacHbIX Bo3aeWcTBUN (BUOpalus, IIIyM, HarpeB, OXJIAXKACHHUE
U T.JI.) YEJIOBEK HJIEHTU(UIUPYET C MOMOIIBI0 OPraHOB UyBCTB. HekoTopble omnacHble BO31€HCTBUSA,
Takhue Kak HMHQPa3BYyK, YJIbTPA3BYK, HJIEKTPOMArHWTHBIE IOJSI W W3Iy4YEHUs, pajuanus, He
UICHTUPHUIUPYIOTCS YeI0BEeKOM. Bee omacHOCTH no cnocobnocmu 06vekma 3auumsl 8bls61Ms UX
op2aHamu Yyyecme MOXKHO KJIaCCU(PHUIIMPOBATh HA pasiuuaemvie U Hepasiuiaemble.

[To 6udy mnecamuenoco 6o30eilicmeusi onacHocmeli HA 00beKm 3awjumsl UX TPUHATO JAETUTH
Ha 6pedHble (YeHemarowjue) U mpagmoonacHule (paspyuiarowue) GakTopbl.

Bpenusiii pakTtop — HeraTMBHOE BO3/CHCTBHE HAa YEJIOBEKa, KOTOPOE MPUBOJIUT K YXYAIICHUIO
CaMOYyBCTBHS MJIH 3a00JI€BaHUIO.



TpaBmMupyoomuii (TpaBMOONACHBIN) (GaKTOp — HETaTUBHOE BO3JICHCTBHE Ha YEJIOBEKa, KOTOPOE
MPUBOJUT K TPABME WJIH JICTAIbHOMY UCXOY.

TepMUHBI «yTHETAIONIUE» U «Pa3pyLIAONINe) MPUMEHSIOT IS OLEHKHA BO3JICHCTBUS OMAcHOCTEH
Ha mpupoy. s TeXHOCHEPHI HCTIONB3YIOT TEPMUH «Pa3PYIIAIOIINL).

[lo uucnennocmu  nuy, nNOOBEPI’CEHHBIX — BO30€UCMBUI0  ONACHOCMU, TIPUHATO  BBIIENIATH
UHOUBUOYATIbHYLE, 2DYNNOBble U MACCOBbIe.

Knaccugukarus omacHOCTEel IO MpH3HAKAM, XapaKTePU3YIOIIUM HX ceoucmea (I epynna) u
so30eticmeue Ha obvexm 3awumol (II epynna), npusenena B Tadn.1. 1.

Tadoauuna 1.1 Knaccudukanusi onacHocrei

['pynna 1 npu3Haku KiaccuGuKanuu Bun (xmacc)

| epynna. Ceoiicmea onacnocmeii

EcrtectBeHHkbIE,
AHTpPOIIOreHHbIE
ITo npoucxoxaeHnto TexHOreHHbIE,
DKOJIOTHYECKHE,
CMelranHbIe

I[To dhusnueckol mpupoie MOTOKOB Maccogsie DHepreTuyecKue
(BU TIOTOKA) Nudopmanronnbie

OnacHble

ITo HHTEHCUBHOCTH OTOKOB o
I’Ipe?»B]':I‘la.I/IHO OIIACHBIC

o HOCTOHHHLIC, MEpEMECHHBIC, ICPUOAUICCKUC,
ITo pIUTEILHOCTH BO3/IEMCTBUS
HUMITYJIbCHBIC, KPATKOBPEMCHHLIC

[IpousBoacTBEHHBIE

. BbeiToBBIC

ITo Buay 30HBI BO3AEHCTBUS
I'opoackue (cenuteOHbIE)

3ousr UC

JlokanbHble (MECTHbIE)

. Pernonanbueie
ITo pa3mepam 30HBI BO3AEHCTBUS
MexpernoHanbHbIe
I'noGanpHbIE
IloTeHunansHbIE
[To crenenu 3aBepIEHHOCTH
N Peanbubie
pouecca BO3AEHCTBUSA
PeannzoBanubie

JleicTByroIME Ha YEIIOBEKa

[To 06bekTaM HETaTUBHOTO JelicTByromue Ha MPUPOJHYIO CPENY
BO3JICUCTBUSA JleicTByIOIME HA MaTEPUAJILHBIE PECYPCHI

KommiekcHoro aeiictBust
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Il 2pynna. Ceoiicmea o6vexkma 3aujumal

ITo cnocoOHOCTH pa3innyaTh Paznuyaemblie
(naeHTHUIIUPOBATh) ONTACHOCTH Hepaznnuaembie
I1o Buy HEraTUBHOIO BIMSHUSA Bpenusie
OTIACHOCTH TpaBmoomnacHble (onacHbIE)

WNuauBuayanbHble (JIMUHBIE)

[To uncneHHOCTH JINIL, TOABEPKEHHBIX
['pynmnoBsie (KOJJIEKTUBHBIC)

OTIaCHOMY BO3JICHCTBHIO
MaccoBsie

ConuanbHbIi
Texunueckuit
[To Hanocumomy y1iepOy .

OKOJIOTrHYECKUN

DKOHOMHYECKUU

Knaccudukanus onacHocTeld MO3BOJISET JUIS KaXIO0TO KOHKPETHOTO Ciydas MOJPOOHO OIUCATh
HEraTHBHOE COOBITHE U COCTABUTh «IIACTIOPT» ONACHOCTH, HAIPUMEp:

* TPAHCHOPTHBIM IIYM MMEET TEXHOTEHHOE MPOMCXOXKJEHHE B BUAE MOTOKA SHEPTHMH C OMACHOM
MHTEHCUBHOCTBIO B 30HaX ropojia WIH Ha TPAHCIIOPTHBIX MAaruCTPAJsiX M NPEACTABISIET PEeabHYIO
oracHoCTh s moAei. [llym — 3To pasnuunMasi opraHamMH CiIyXa ONacHOCTh, UMEIOMIAs TJIABHBIM
o0pa3oM BpelHOE JAeWCTBUE HA ueloBeKa W Ipynmnbl Jrofed. Ha mpupogHble M TeXHOreHHbIE
00BEKTHI CYIIECTBEHHOT'O BIIMSHUS HE OKa3bIBAET;

* AKyCTHYeCKOe BO3JEHCTBHE B3pbIBA, OPYAMHHOrO BBICTpENIa WIM IYCKa pPAaKEeThl - HMEET
TEXHOT€HHOE MPOMCXOXKAECHUE B BUJE MOTOKA SHEPTHM YPE3BBIYAMHO BBICOKOW MHTEHCHBHOCTU U
KPaTKOBPEMEHHOTO (MMITyJIbCHOTO) BO3JICHCTBUSA, peain3yeMoro B JIOKaJbHBIX 30HaX. OleHuBas
B3pBIB O BIMSHUIO HA OOBEKT 3alUTHI, €r0 CIEAYEeT OTHECTH K Pa3IN4aeMbIM M TPABMOOIIACHBIM
BO3/ICHCTBUAM, CIOCOOHBIM OKa3bIBAaTh BO3JICHCTBUS OT HHINBUAYAILHOTO J0 TPYIIIOBOTO.
[TacriopT 0MacHOCTH MOKHO TIPEAICTaBUTh U B TaOIU4YHOM opme (Tabdi.2).

[TacmiopT omacHOCTH HEOOXOAWUM ISl TIPABMIIHLHON OIIEHKH €€ HeTaTHBHOTO BJIMSHUS HA JIFOJIEH U
OKPYKaIONIYIO Cpefdy, a TaK e JJIsl BBIOOpA 3alIUTHBIX Mep, HEOOXOIUMBIX JUIS YCTPAHECHUS WIIH
JIOKaJIM3alMK BO3JIeHCTBUS onacHOCTU. PaboTa Mo TaKCOHOMHMM ONAcHOCTEN BeJeTcs JaBHO. Tak, B
paMKax MpOU3BOACTBEHHON Cpeibl CyLIeCTBYeT KiaccupukaTop HanuoHansHoro crangapra OCT
12.0.003-74, B pamkax oxpysxatouieii cpeast — 'OCT 14.03-2005.

Ta6auna 1.2 IlacnopT omacHOCTH I'Po30BOT0 pa3psiia B arMocdepe

[Tpuznax

Bun onmacHoctu
IIpoucxoxneHue EcrecTBeHHOE
Bun motoka DHepreTu4ecKuit
NHTEHCHBHOCTH TOTOKA Upe3BbIuaitHO oracHast
JmuTenbHOCTh BO3/ICUCTBUSA KpartkoBpemeHnHnas
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30Ha BO3JIEHCTBHUS

I'opoxckas u npupoaHas

Pa3mepsbl 30HbI BO37€HCTBUS JlokanbHas
Crenenb 3aBEpUIEHHOCTH PeanbHass mnpu Tpo3e U peanu3OBaHHas
BO3/EHUCTBUS NOTIaJIAHUEM MOJIHUU B OOBEKT 3aIUThI

OOBEKT BO3IEHCTBUS

B 3aBucumocTH OT CTENEeHU 3aBEPLICHHOCTH U
30HBI: Ha 4YeJOBEeKa, MPUPOAHYIO  Cpedy,
MaTepuaIbHbIe PECYPCHI.

CreneHn
YEJIOBEKOM

UJIeHTU(DUKAITIN

Paznuuaemas

By HeraTuBHOIO BIUSHUS

TpaBmoonacHass Jjsi 4elOBEKa,
IPUPOJIbI

OoIlaCHasa Jid

Macimrad
BO31€HCTBUA

(4MCIIEHHOCTB)

NuauBuyanbHbIN, peaKo TPyIIIOBON

Hanocumsrii yiep0

ConmanbHbBIN, 3KOJIOTHYSCKHUI

3aganue 1.1

CornacHo Homepy BapuanTta (Tabmunal.3), cocTaBbTe acCOPT OMACHOCTEH B TaOIUYHOUN (hopMe B
COOTBETCTBUM ¢ Kiaccubukaimeii omacHocted (1ab.1. 1). [lnsg xaxaoro BapuaHTa Mpeliaraercs

BBIMTOJHUTH [Ba 3aaHus.
Ta6auna 1.3 Bapuanrsl 3a1anuii

Ne

BapHaH OnacHocTh

Ta

1 «B3nampIBaHUA" CUCTEM 3aIUTHI Kpymenne noesna
0aHKOBCKOW HH(pOpMaLIUn

2 ABapusi B MOCKOBCKOM METPO HIOJIb N3nydenue naszepa 4 Ki1.oMacH.
2014

3 Hapxomanus Kpymienne  maccaxupckoro JjaiHepa

«Turanuk»

4 AJKOTOJIN3M Cmepu

5 Kypenue Cenp

6 B3peiB GpITOBOTO raza [ManTax

7 HaBoanenue B KpbiMcke YKycC S10BUTON 3MEU

8 KapcroBsie siBiieHus Cueromaz, metens

9 PagnoakTrBHOE U3TydYeHHE AMUIEMHUS TPHUIIIIA

10 JloposxHO-TpaHCTIOpTHASI KaTacTpoda CIIza

11 JlazepHoe u3ny4ueHue JluBens ¢ rpagom

12 [Tanenue  GamenHoro kpaHa Ha | Tyman
CTPOMIIOIIA/IKE

13 VYTeuka ObITOBOTO ra3a Opo3us 1ouB

14 Bri6poc xmopa Ha mpousBoacTBeHHOM | COJTHEUHBIN yaap
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NPEINPUATHH

15 Taiidyn ITpon3BOACTBEHHBIN IYM

16 [ToBbIlIEHHBIN YPOBEHb BUOpALIUU Hynamu

17 VYparan YMCTBEHHOE MTepeHaIpsKEeHNE

18 W3BeprxkeHue BylKkaHa Pazpymienne atToMHOro peakropa

19 VYnbrpadroneroBoe u3yueHUE KucnotHelie n1oxau

20 Onons3uu KnaycrpadoOus

21 VYToMmieHue aBuagucreTyepa [Tanenue yebapKyaIbCKOrO0 METEOpUTA

22 CHexHas J1aBUHA [Toxap B yacTHOM JI0Me

23 Kpymienne naccaxxupckoro noesua 3eMiATpsiCeHUE

24 [IponuBel Ha TPYHT CEPHOM KUCIOTHI OOHapyxeHue Hepa30pBaBIIUXCS
6oernpuriacon

25 [TopsIB Ha3eMHOTO ra30IpPOBOJIA ITaBo0K

26 TennoBoe n3nyyeHue B IUTeHHOM Lexe | 3aboeBaHus CepAEeYHO-COCYIUCTON
CUCTEMBI

27 ABapus Ha CasHo-Iymenckoit I'9C Yaap rpo30BOil MOJIHUU

28 B3pbIB MeTaHa B miaxre Jlecuble moxapbl

29 OOpy1ieHue KUIoro 31aHus OnycTeIHUBaHHE

IIpakTuyeckas padora Ne2
Hnentudguxanns u KBaHTH(GUKAIHUA ONACHOCTH. OLIEeHKA ONACHOCTH MO CTATUCTHYECKUM
JTAHHBIM

Henanb: olleHKa KOJTUYECTBEHHBIX U KAU€CTBEHHBIX XaPAKTEPUCTUK OTNPEICICHHBIX OMaCHOCTEH .
Iopsiiok BbINOJIHEHUS

W3ydeHue TeopeTHueckoro MmaTeprania (OTBEThl Ha KOHTPOJIbHBIE BOIPOCHI);

Pentenue 3aganui,

BBIBOJIBI 110 KaKOMY 3a1aHUIO.

Teopernyeckue cBeieHHs

JKu3HenesaTenbHOCTh YeNIOBEKa MPOSIBISAETCS B PA3JIMUHBIX CpPENax: NPUPOIHOM, TEXHOTECHHOM,
OBITOBOM, collManbHOM U T.A. [Ipu 3TOM, Kak uenoBeK, Tak U cpeia 0OUTaHUs OKa3bIBAIOT B3aMHOE
BO3/IEIICTBHE, KOTOPOE MOKHO KBaJTM(UIIMPOBATH KaK OMACHOCTb.

KBanTtupukanusi OmacHOCTM - D3TO BBEJACHUE KOJHMYECTBEHHBIX XapaKTEPUCTUK  JUIS
BEPOSTHOCTHON OIIEHKH oOecreyeHns Oe30MacHOCTH JI0JIeH, MPOTHO3HPOBaHUs O0€30MacHOCTH
OPOU3BOJCTB (MPEANPUATHH, MPOMBIIIICHHBIX KOMIUIEKCOB M T.I.), YCIOBHH 0€30MacHOro
IIPOKUBAHUS U )KU3HEAEATEIbHOCTH.

KonuuecTBeHHass OLlEHKa ONAaCHOCTH BKJIKOYAET: YacTOTy pealM3allii ONACHOCTH U YPOBEHb
OMACHOCTH (HOpMaJbHO O€30MacHbIN, ONMACHBIA, KPUTHUECKUNA U T.1.). [IpUMeHSI0TCS YuCIIeHHbIE,
OayubHBIE W Ipyrue npueMbl kBaHTHuKauu. Hanbonee pacnpocTpaHeHHOM OIEHKOW OMAaCHOCTH
asisiercsi PUCK — Mepa onmacHOCTH, XapakTepU3YHOIash BEPOSATHOCTh MOSIBIECHUS ONACHOCTH M
pasMepsl CBA3aHHOTO C HEl yiiepoa.

BeposiTHOCTB peanu3aiuu onpeaeIeHHONW OMmacHOCTH (COOBITHE A) BBIYUCIISIETCS KaK OTHOIICHUE
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R(A) = N (2.1)

rae No - peanu3aiys BUJa OMTACHOCTH A 3a ONpeAeNIeHHBIN CPOK (01, MECAIl U T.1.);

N - BO3MOXHOE WJIM TOTCHIIMAJIBHO BEPOSITHOE KOJMYECTBO OMACHOCTEH JTAHHOTO BHJA 3a TOT XKe
CPOK.

Taxk xak Np Bcerma 3akimoueHo B mpeaenax oT 0 (coObiTMe HEBO3MOXKHO) 10 N (BeposiTHOE
coOBITHE), TO BEPOATHOCTH R(A) cOOBITHS A ompeaenseTcss HpaBEeHCTBOM

0<R(A) 1 (2.2)
IIporHo3 omacHOCTM B pa3IHYHBIX cdepax IKHUZHEACATEIBHOCTH TIO3BOJISIET ONPEICIUTh
BO3MOJKHBIE MTOCJICACTBHUS U MOTEPH (JTFOJCKUE, YKOJIOTHYECKUE, MaTepraIbHbIC, dKOHOMUYECKHUE 1
T.Il.) B 3aJJaHHOM BPEMEHHOM MHTEpBajie (T0Jl, MeCAIl, JCHb W T.1.) ¥ Ha UX OCHOBE pa3padoTaTh
MIPUOPUTETHBIE OPTraHU3AIMOHHBIE M TEXHUYECKHUE PEIICHUS, CHUKAIOIINE YPOBEHb PUCKA.

3HaHUE OTPACIIEBBIX PUCKOB UCIIOIB3YETCS TP ONPECICHUHN CTPAXOBBIX IIIATEKEH.

Buael pucka

IIpodeccnonaibHbIii PUCK - BEPOATHOCTh MOBPEKICHUS 310POBbs PaOOTHUKOB B pe3yibTaTe

BO3JICHCTBHUS OMACHBIX M BpeOHBIX (hakTopoB. [Ipm peanmusanuy onacHbIX (AKTOPOB BO3MOMKHBI

TpaBMbI, a MPU BO3JEHCTBUM BpeaHbIX (plakTOpoB - 3a00ieBaHUE BCICACTBHUE KYMYJISTHBHOTO

HAKOIUICHUs BPEIHBIX (DAKTOPOB B OpraHuU3Me YeIOBEKa.

[TocneacTBreM BO3IEHCTBUS HA pabOTAIOIIETO OMACHBIX U BPEIHBIX (PaKTOPOB MOKET OBITh:

BpPEMEHHAsi HETPYIO0CIIOCOOHOCTb;

WHBAJIUTHOCTb;

JETaNbHBIA UCXOI.

VYcnoBusi npodecCHOHANBHOM JAESITENIBHOCTA 10 PHUCKY THOEIM YeIoBEKa Ha TMPOU3BOJICTBE

OPUEHTHPOBOYHO Pa3JIENSAIOT Ha YETHIPE KaTeropuu 0€30MacHOCTH:

| — ycoBHO GesomacHas, R < 107%;

Il — oTHOCHTENBHO Oe3omacHas, R = 10 ...10°3;

Il — omacuas, R = 102 ...10%;

IV — oco6o omacuas, R > 102

I[Ipuemiemsblii pHCK - MUHUMAIbHBINA, KOTOPBIA MOXET OBITh JOCTUTHYT W3 pealbHBIX

SKOHOMHUYECKUX, TEXHHUUYECKMX M JKOJOTMYECKMX BO3MOXKHOCTE. B pa3BUTBIX cTpaHax

MpUEMJIEMBI PUCK THOETH 4YelOBEeKa YCTAHOBJIEH B 3aKOHOAATEIHHOM MOpPSAKE M cocTaBiseT R

=10 B rox - Tak Ha3BIBaEMBIil CONMATBLHO-NPHEMJIEMBIH PUCK.

NHauBUayadbHBIH PUCK - OTTACHOCTH TSI OTJASIBHOTO HHIUBHIYYMa.

CouuaabHblil (TPYNIIOBOM) PUCK - BUJ OMACHOCTH, OTHECEHHBIM K rpyrie Jroae. CoruanbHbIA

PHUCK UCTIONB3YETCS TIPH OLICHKE TEXHOTCHHBIX aBapUi, MPUPOIHBIX KaTacTpod, SIMHIASMHM H T.II.

OcCTaTO4YHBIH PHUCK - PUCK pealM3alldd OIMACHOCTH IOCIE BBIMOJHEHUS MEPONPUITHI MO MX

MpEeAYNPEXICHNIO, 3aLIUTE WM COKPALIEHUIO.

[Ipu ananu3e u OLIEHKE PUCKA UCTIOJIB3YIOT PA3TUYHBIE METO/IbI:

CTaTHCTUYECKHUE JIaHHbIE TpaBMaTH3Ma, Mpod3a0oieBaHUl, JTHIEMUH,

MPUPOTHBIX KaTacTpod, TEXHUUYECKUX OTKA30B M aBapHii U T.I1.;

OKCIIEPTHHIE OIICHKH;

MOJICTTUPOBAHUE;

COIIMOJIOTMYECKUI ONPOC HACEIICHHUS.

CoBpeMeHHBIN POCT YPOBHS TEXHHKHU HACTOSITEILHO TpeOyeT HOBBIX KAYeCTBEHHBIX MOIX010B K

OlleHKe 0€30MACHBIX VCI0BH KH3HENeATeJIbHOCTH YellOBeKa U olImiecTa B meiaom. Jis 0ocobo
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3HAYUMBIX  HApOJHOXO3SMCTBEHHBIX  OOBEKTOB,  OOECNEUMBAIOIIUX  JKHU3HEAEATEIbHOCTh
OPEANpUSATHA M HACENCHUS B PpEruoHax (PHEpro-, TEIIOCHAOXKEHHE, TPAHCIOPT U Ap.),
HE00X0IMMO alpUOPHO MPOBOJUTH KBAHTU(HUKAIIMIO OMTACHOCTEH.

3aganue 2.1 OuneHka BeTpoOBOii HArpy3ku, ¢opMupymomeii omnacHble YCJI0BHS
JKU3HEesI TeJIbHOCTH

BnusiHre BeTpOBOI HArpy3KH ONPENENsieTcsl CUIIOHN (CKOPOCThIO) BETpa, HAIIPABICHHOCTHIO
(po3a BETPOB) U MPOIOIIKHTEIBHOCTBIO.
Kaxnplii perioH UMeeT CBOM XapaKTEePHBIC CPEIHECTATUCTHYCCKHE U MAaKCUMAlIbHbIC BETPOBBIC
HArpy3KH, IPU KOTOPBIX JCHCTBYIOT 3alIPETHI Ha OT/IEIbHBIC BUIBI PadOT, cM. Ta0m. 2.1 u 2.2.

Tab6auua 2.1 XapakTepHble NPU3HAKH BETPOBOI HATPY3KH

CkopocTb, M/C XapakTepHbIC MPU3HAKH
1-3 Cnabwiii - OUIYIIAETCS JIUIIOM, IIEJTECT JUCThEB, KOPOTKHE BOITHBI
8-12 Cunbubiil - OMIYIIACTCS PYKOH, MOAHUMAET MbLIb, KOJICOAHUE BETOK,

Oapalllkv Ha BOJIE

18-21 [[Imopm - THYTCS OONBIINE JAEPEBbS, CHOCHUT JIETKHE KPBIIIH,
BBICOKHE BOJTHBI

6omee 29 Vpazan - nomaet nepeBbs, OOIbIINE pa3pylIeHUs, TPYAHO ABIIIATH U
[IPOJIBUTATHCSI, CHOCUT KPBIIIH, IEPEBOPAYNBAECT aBTOMOOMIH

601ee 60 Cmepu - TOABEM U TEPEBEPTHIBAHUE TSKENBIX IPEIMETOB,
3aTpy[IHEHO  JbIXaHWe, ObICTpOe  OXJAKICHHWE, YaCTUYHOE
pa3pylieHue 31aHui, CHOC METATMYECKUX KaPKACOB, KPBIII

Tabauua 2.2 3anpemieHuss ¥ OrPaHUYEHHs] MO OTAeJIbHBIM BHJIaM PadoT NMPH BeTPOBBIX
HArpy3kKax

NeNe  |Cuna Berpa OrpaHuyeHMs U 3alpelieHus Mo B1uaaM padboT

/1

1 bosee 3 M/c  [Xumuueckast 06paboTka Jeconocaiok, IMTOMHUKOB

2 bosiee 10 M/c  [[lorpyso-pasrpy3ounsle  pabotrel. Ilepememienne ©  ycTaHOBKA
BEPTUKAJIBHBIX MaHEJeH ¢ OOJBIION MapyCHOCTHIO

3 bonee 11 m/c  [Jlecoxo3siiicTBEHHBIE UM JIeCO3aroTOBUTENbHBIE pPaldoTHl (pyOka Jeca,
3aroTOBKA CEMSH M IIUIIEK, U3bICKATeNIbCKask paboTa u T.11.)

4 bonee 15 M/c  [MoHTakHbIe pabOThl Ha BBICOTE B OTKPHITHIX MecTax. KpoBenbHble
pabotel. Knanka xupnuyebix TpyO. BbIXog B OTKpBITBIE BOJHBIE
pocTpaHcTBa (Mope, 03epo H T.1.). BocxoxaeHue B ropax

* BerpoBeie Harpy3ku 10 M/c 1 6os1ee MOT'YT BOSHUKHYTH IIPH BBITIOJIHEHUH B3PBIBHBIX padoT.
ITopsinok padoTsbl

[To BapmanTy 3amaHust W3 TaOn. 2.3 BBIMUIINTE 3HAYCHHS BETPOBBIX HArpPy30K B
pETHOHe 3a rof.
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Taoéauma 2.3

BapuaHTtbl KonuuecTBo nueit (No) BEeTpOBOii HArpy3Ku B rojly
3aJaHUsA Al A2 A3 A4 AS

1-3m/c 8-12 m/c 18-22 m/c  |Gonee 30m/c Bonee 60 m/c
1 12 20 100 10 3) -
2 13 60 100 15 3) -
3 14 15 150 60 20 5
4 15 30 200 30 10 -
3) 16 30 150 100 10 5}
6 17 10 200 100 20 )
7 18 40 250 50 3) -
8 19 40 200 30 - -
9 20 60 150 30 10 -
10 21 30 100 50 40 10
11 22 80 200 50 10 -

PaccuunTaiiTe BeposITHOCTh peanu3anuu coobITHii R(A).

Omnpenenure cuity BeTpa B 6aiax no mkane bodopta (1 6amn « 2 m/c unm 1 m/c « 0,5 Ganna).
W3 tabin. 1 u 2 Bpinumumre:

XapaKTepHbIEC MIPU3HAKU BETPOBBIX HATPY30K;

YPOBHU OITACHOCTH CPEJIbI OONTAHHUS,

3arpeThl Ha BRIMTOJTHCHNUE OT/ICIBHBIX BHJIOB padoT.

PesymnbTarel mpenacraBpTe B BUAE Ta0I. 2.4.

Tabauua 2.4 PesyabTatsl

BerpoBas Harpyska Pacuer 1 BBIBOBI

No YpoBeHb 3anper Ha
CoOpITHE BeposiTHOCTB P Banbr P
(1o BapHaHTy) OIACHOCTH paboThI

Al
1-3 m/c
A2
8-12 m/c
A3

18-22 m/c
Al
6oxee 30 m/c
A5
0oxee 60 m/c

BuiBOaBI:

MakcumanbHas cuiia BeTpa,

Haubonee BeposiTHast cuiia BETpa B PETUOHE , PUCK COOBITHS,

[To Tabn. 2 ompenensroTcss BHIBI pabOT, KOTOPHIE 3aMpPENIAlOTCsl BBIMONHITH MPH JTaHHOW CHJIe
BETpA.
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3ananue 2.2. OueHka HHAMBHIYAJIbHOI0 PUCKA HA NMPOU3BOACTBE
3aganus 2.2-2.4 BbINOJHAIOTCS 0€3 yueTa BapHaHTa

[lo craTtucTtuyeckuM HAaHHBIM B CPEIHEM 3a TOJ B CTpaHE MOJY4YalOT TPaBMbl Ha
npou3BocTBe 400 ThICSY yenoBek, U3 HUX 10 ThICSY - TPaBMBI C JIETATBLHBIM UCXO0JIOM U 15 ThiCcAY
YEJIOBEK CTAHOBSITCS MHBAJIUIAMU.
OO61iee KOMMUECTBO HaceneHus cTpanbl 144 miH. dyenoBek. M3 Hux okono 21,5% - meHcuoHepsl 1
okono 22,5% - merm.
Onpenenure puck Mo TpaBMaTU3MY, JIETAILHOMY UCXOy M MHBAIMIHOCTU JAJISl TPYAOCIIOCOOHOTO
HaCEJICHUS.
CpaBHUTE MOTYyYEHHbIE 3HAYEHUS C COITUATBHO MPUEMIIEMBIM PUCKOM.
Onpenennute KaTeropuio OE30MaCHOCTH
CrnenaiiTe BEIBOJIBI.

3ananue 2.3. OueHka HHAUBUAYATBHOIO PUCKA

B tabmune 2.5 npuBeieHbl CTATHCTUYECKUE JJAHHBIC HHIUBUIYAIbHOTO PUCKA C JICTATbHBIM
HACXOIIOM.
Tabéauma 2.5

Nen/m |[IpuunHa Puck

1 ABTOMOOWJIBHBIN TPAHCIIOPT 3-10%

2 DKene3HonoposKHBIH TPAaHCTIOPT 4107
3 BoHbIi TpaHCIIOPT 9-10°
4 Bo3aymHelii TpaHCIIOPT 9- 10
5 [aneHue 9-10°
6 VTonnenue 3-10°
7 [Toxxap (oxor) 4-10°
8 DNEKTPUUECKUNA TOK 6-10°

Omnpenenure konmaecTBo morudmux (No) B CTpaHe 3a T, UCIIOJIb3Ys JaHHbIe Tabm. 2.5.

CpaBHHUTE TaHHBIC U BBIICUTE HanboJiee H6e30nacHblil BU TPAHCTIOPTA.

Ornpenennure KOJWYECTBO MOCTPAAABIIMX IMPHU TOXKape B OBITOBBIX ycioBHsX. Kak mokassiBaeT
CTATUCTHUKA, YUCJIO ITUX JKEePTB cocTariseT 10 80% oT ob1iero yucia moruomx.

3ananue 2.4 OnpenesneHue BepoOSITHOCTH HAaHOoJIee 3HAYHMBIX MPUYHH MOKapa

B Tabmunie 2.6 mpuBEACHBI CPEAHME CTATHCTHYSCKUE JAHHBIC O KOJWYECTBE W MPUYMHAX
MOXapOB , IPOU3OMIEIINX 32 TO/T

Taoauna 2.6
Ne [IpynunHeI 10XapoB KoanuaectBo
n/n [105KapoOB
1 MOIKOTH 426
2 HEUCIIPaBHOE MTPOU3BOACTBEHHOE 000pYA0BaHUE 61
3 HEHCIIPaBJIEHHOE 3JIEKTPOOOOPYAOBaHHE 1302
4 3JIEKTPOOBITOBBIE TPUOOPHI 326
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) (B TOM 4uCIIE TEIEBU30PbI) 49
6 AJIEKTPOTa30CBapKa 136
7 B3pBIBbI 9
8 CaMOBO3rOpaHUe BEIIECTB 13
9 HEHCIIPAaBHOCTH T€YEH U TBIMOXO/I0B 140
10 HapyIICHUE PaBUII SKCIUTyaTalluu 90
11 HEOCTOPOKHOE 0OpaIeHue C OTHEM 5227
12 HEOCTOPOKHOCTh MPH KYPCHUHU 1737
13 JeTcKas IaJIOCTh C OTHEM 201
14 T'PO30BBIE Pa3PAABI 1
15 HEYCTaHOBJICHHBIE IPUYHHBI 295

OnpeaeJmTe BCPOATHOCTD IIATHU HauoOoJee 3HAYUMBIX, 110 BAlIEMY MHCHUIO, IIPUYMH I10Kapa.

3aganue 2.5 OueHKa BepOSTHOCTH CPeIHEr0J0BBIX MeTeONapaMeTPOB MeTe0yCI0BHii

ITopsinok padoThI

HCHOHBBYﬂ JaHHBIC MOHHUTOpPHUHI'A, 3alIOJTHUTC Ta6JII/IIIy 2.7 CpaBHCHHA KIMMATHYCCKUX
ycnoBuid. B kauecTBe 00BEKTOB HccienoBaHus Ipezuaraiorcsi Poctos-Ha-/loHy n  paiioH 1o
MEeCTY NPOXKHUBAHUS
Taoauna 2.7
MeteoycioBus PocToB-Ha- MecTo npoxuBaHUs

Hony

1 | KoanuecTBO ACHBIX THEH
2 | KonmnuectBO 1HEM KOrma  BBITAJAIOT

OoCaKH:
- [Ipn MOJIOKUTEIBLHOM TEMIICPATYPC

- [Ipn OTpHH&TCHLHOﬁ TEMIICPATYpE

3 | KomnuectBo macMypHBIX ¥ TYMaHHBIX
JHEN
4 | KonnuectBOo JHEH C  OTpHUIATEIbHOU

TEMIEPATypOM BO31yXa

* JIns BBIMIOJMHEHWs] 3aJaHUS PEKOMEHIYEeTCS BOCIOIb30BAaTHCS TaHHBIMH  MOHUTOPWHTA
KIIMMaTUYECKUX YCJIOBUM B OMPEACICHHON MECTHOCTH (mammpumep ¢ caiita
-http://www.pogodaiklimat.ru/ )

Onpenenure BEpOATHOCTh peav3alud MeTeoycinoBuid B PocrtoBe-Ha-J[OHY 3a TOl U CpaBHHTE C
MCTCOYCJIOBUAMHU IO MECTY Bantero mocrossHHOTO IMPOXHUBAHUSA (I/IJ'II/I B COOTBETCTBHUH C 3aJaHHEM

npernojaBaTes).
Cremnaiite BbIBO/IBI O HanOoJsiee OIAroNpUSATHBIX MOTOJHBIX YCIOBUSX HAa OCHOBE BEPOSITHOCTHOM

OLIEHKH.
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IIpakTuyeckasi pa6ora Ne3
O1eHKa PHCKA CJIOKHBIX CHCTEM

eJsb: OCBOUTH METOAMKY AIPUOPHOIO AaHAIM3A OMMACHOCTEN

Iopsiok BHINOJTHEHUSA:

N3yuenune TeopeTnyeckoro Marepuaia (OTBEThl Ha KOHTPOJIbHBIE BOIPOCHI);
Pemenue 3ananuii. BeiOop BapraHTa 1o ciieyromnieit Tabuuiie:

Howmep no cniucky BapuanTt 3aganus
1-5 3.1;3.5
6-11 3.2;34
12-16 3.3;3.1
17-21 3.4;3.2
22-26 3.5;34

BbIBOABI BBINOJIHSIOTCA 110 KaKA0MYy 3a/laHUI0.

Teopernyeckue cBeieHHs!

Peanunzanus 11000i onacHOCTH - 3TO LeNb CIy4alHbIX COOBITUH, pealln3yeMbIX B JaHHBIN
MOMEHT BPEMEHH U UMEIOLUX CBOIO BEPOATHOCTD.
AHainu3 0e30MacHOCTH MOXKET OCYLIECTBISATHCS alpUOPHO U AllOCTEPUOPHO, T.. 10 WU HOCie
HE)KENIaTeIbHOT0 COOBITHS.
AnpuopHblii  aHaiau3. MccnenoBarenb BBIOMpAET TaKUe HEXKelaTelbHbIE COOBITHS, KOTOpBIE
ABJIIOTCS MOTEHLMAIbHO BO3MOXKHBIMM Ul JAHHOW CHCTEMBI, U TBITAETCS ONpEeAeNuTh Hadop
Pa3JIMYHBIX CUTyalUi, KOTOPbIE MOT'YT IPUBECTH K UX ITOSBIICHHUIO.
AmnocTrepuopHblii  aHaMu3. BeinonHsercs mociie TOro, Kak HeXelaTelbHble COOBITHS YXKe
npouzonuid. Ilenap Takoro aHammza — pa3paboTka peKOMeHJauuid Ha Oyayiiee. ANPHOPHBIN U
anoCTEpUOPHBIN aHAJIN3bI JONOJHSAOT APYT APYTa.
B o0oux cny4asx UCHONb3yeMbIi METOJl MOXeT ObITh NpsAMBIM U oOpaTHbIM. IIpsimoi
MeTO/ aHAJIN3a COCTOUT B U3yYEHUHU IPUYHH, YTOOBI IPEABHUIETH MTOCIEACTBUS
[Tpu oGpaTHOM MeTOA€ aHATU3UPYIOTCS MOCIEICTBUSA, YTOOBI ONPEAETUTh MPUUMHBI, T.€. aHAIHU3
HAYMHAETCS C 3aKIIOYUTEIBHOTO COOBITUS
Hmes BepOATHOCTb M YAacTOTY BO3HHUKHOBEHHS MEPBUYHBIX COOBITHI, MOXKHO, JIBUTasiCh CHM3Y
BBEPX, OMPEEIIUTh BEPOATHOCTD 3aKIIOUUTEIHHOIO COOBITUS

OcHoBHOW mpoOsieMOl NMpH aHajdu3e OE30MaCHOCTU SIBIISCTCS YCTAaHOBJIEHUE MapaMEeTpPOB
WIN TpaHul] cucteMbl. Ecim cucrema Oyaer upe3sMepHO OrpaHHyYeHa, TO MOSIBIISETCS BO3MOXKHOCTD
MIOJIYYEHUSI PAa3pPO3HEHHBIX HECUCTEMATU3UPOBAHHBIX IPEAYNPEIUTENBHBIX MEpP, T.€. HEKOTOPBIE
OTacHbIE CUTYaIlMM MOTYT OcTaTbcsi O0e3 BHUMaHusA. C Jpyrod CTOPOHBI, €ClIM paccMaTpuBaeMast
CUCTEMa CIUIIKOM OOLIMpPHA, TO PE3yJIbTAaThl aHATN3a MOTYT OKa3aThbCs KpaliHe HeoNpeaeaEHHbIMU.
Ilepen uccimenoBaTeneM CTOUT BOIPOC TAKKE O TOM, JO KAKOTO YPOBHS CIEAYET BECTH AHAIIN3.
OTBeT Ha 3TOT BONPOC 3aBUCUT OT KOHKPETHBIX LI€JIEH aHAIN3a
KoHneunas 1ienp — mpeaoTBpalieHne HeXKeIaTeIbHBIX COOBITHI

AnNpHOpPHBIH AHAJIN3 ONMACHOCTH

IIpumep 3.1. PaccMoTpuM cl0KHOE COOBITHE — MTOKAp, pealn3anus KOTOpPOro
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BO3MOYKHA TOJILKO MPH OJHOBPEMEHHOM peaan3aliy 3-X He3aBUCUMBIX coObITHH (puc. 3.1).

X

Puc. 3.1: A1 — Hanmnuue roproyero matepuana; A, — Hanuaue okuciurens (02);
A3 — UCTOYHUK OTHS (Teruia).

Puck (BeposatHocTb) mokapa — R(A) ompenensiercs Kak INpOU3BEACHHE BEpOATHOCTEH 3-X
COOBITHIA, N300paKaeMbIX JIOTHIECKOU cXxeMoi KI>>, cM. puc.2, u onpeaenseMslii o GopmyIe:

R(A) = T1}-1(4) = R(41) - R(A;) - R(43) 3.1)

A1 Az A3

Puc. 3.2. Jlorndeckas cxema <<KM>> c0KHOTO COOBITHS (TIOXkKAp)

Ipumep 3.2. TpaBMa Ha NPOU3BOJCTBE — COOBITHE A MPH PadoTe ¢ HHCTPYMEHTOM.
PaccmoTtpum crokHoe coObiTuE A, pean3anusi KOTOporo BO3MOKHA T10

npuunHe A1 — yenoBeyeckuil (akTop Wiu Az — HEUCIIPABHOCTh HHCTPYMEHTA

wi A1 u Az omHoBpemenHo. CoObitrst A1 1 A2 coBMecTHBI (puc. 3.3)
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Puc. 3.3. 3amtpuxoBaHHbIC 30HBI — YCIIOBHS pealin3aliiu cCOObITHS A (TpaBma)

Jloruueckast cxema BeposiTHOCTH coObITust A (TpaBmel) MJIN onpenensiercs
o popmye:

R(A) =111 -R(A)] =1—-[1-R(A)] " [1 - R(4;)] (3.2)

[Tpu 3TOM cOOBITHE A1 MOKET OBITH CIICACTBHEM Psifa MPUIHH: COCTOSHUE
3/I0pOBbsI, yTOMJICHHE, HapylIeHne TpeboBanmii 6e3omacHocTu u T.1. CodbiTHe
A2 MOXET IPOU30MTH B Pe3yJIbTaTe U3HOCA WIM HEUCIIPABHOCTH UHCTPYMEHTA.

3aganue 3.1. I[locTpoiiTe Jloruveckyio cxemy u ¢popmy.Jy BepossiTHOCTH coObITus «Ilokap
B JIeCy».

ITocaenoBaTenbHOCTL AEHCTBUN:

- YKaxkuTe OCHOBHBIE (00s13aTebHbIC) YCIOBUS BOSHUKHOBEHHUS MOXKapa.

- OnpenenuTe BO3MOKHBIC IPUUMHBI ITOXKAPa U MOCTPOUTE «IACPEBO OMACHOCTEH M MPUUUHY.

- YkaxuTe HanboJsee 3HaYuMble IPUYUHBI MIOXKapa (MPOPaAHKUPYUTE).

- [IpennosioxuTe NEpBOOYEPEIHBIE MEPHI TPEAYIIPEKACHHS TIOKapa.

3aganue 3. 2. [locTpoiiTe Jioru4eckyo cxemy u gopmy.ay BepossiTHOCTH coObITus «Ilokap
B OBITOBBIX YCJI0BHSIX).
[TocnenoBarenbHOCT ACHCTBHI - cM. 3a1anue 3.1.

3aganue 3.3. IlocTpoiiTe JIOTHYECKYI0 cXeMy u  ¢opmyay BepoOsITHOCTH COOBITHA
«ABTOMOOM/IbHASI aBAPHUSI HA 10pOre».

ITocimeioBaTeIbHOCTE JIEHCTBHIA:

- Onpenenute «00sA3aTEIbHBIX» YUaCTHUKOB CIOXKHOTO COOBITHS (aBTOMOOMIIb, BOAUTEND U T.11.).

- PackpoiiTe BO3MOXHBIE IPUUNHBI aBAPHUH 110 KAXKIOMY U3 «y4YaCTHUKOBY.

- CocTaBbTe JIOTHYECKYIO CXeMY IPUYMH aBapuu (IPUUYUHHO-CIIEICTBEHHBIE CBSI3H).

- [IpopanxupyiiTe NIpUUUHBI 10 UX 3HAYUMOCTH.

- [Ipennoxxure nepBoouepeIHbIe MEPHI IO MPEAYIPEKICHUIO aBapUH.

3ananue 3.4. IMocTpoiiTe Jornyeckym cxemy u (opmMyJly NPUUYMHHO-CJIEACTBEHHBIX CBsI3ei
«DJIeKTPOTPaBMa HA NPOU3BOACTBEY.

ITocieoBaTeIbHOCTE IEHCTBHIA:

- OnpenenuTe ycaoBUs, 00ECTIEUUBAIOIINE ITEKTPOTPABMY (YUACTHUKOB COOBITHS).
- YKakuTe BO3MOKHbIE IPUUUHBI JIEKTPOTPABMBI U IOCTPOUTE JIOTHUECKYIO CXEMY.
- YcranoBuTe HanOoJiee BEpOSTHbIEC MPUUHHBI AIEKTPOTPAaBMBI (IIPOPAHKUpPYITE).

- [IpeuioxkuTe epBooUepeIHbIE MEPHI MPEAYIPEKICHUS dJIEKTPOTPABMBI.

3aganmue 3.5. [TocTpoiiTe JJornyeckyo cxemy u Gopmy.ry «KABapusi Npu TPAHCIOPTHPOBKeE

I'py3a».
[TocemoBaTebHOCTD ACHCTBUI (aHATOTHYHO 3agaHusm 3.1 — 3.4).
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IIpakTyeckas padora Ned
KosnnyecTBeHHast OlleHKAa NOTEHIHAJBHOH ONIACHOCTH M BPeIHOCTH NMPOU3BOACTBEHHBIX
NPOLECCOB

Hean: OnpeneneHre KOIMYECTBEHHON U 5)KOHOMUUYECKOW OLEHKH OITACHOCTH M BPEIHOCTHU
MIPOU3BOJCTBEHHBIX MTPOLIECCOB.

Iopsiiok BHINOJIHEHHUS

H3ydeHue TeopeTHuecKkoro Mmarepuania (OTBEThl Ha KOHTPOJIbHBIE BOIPOCHI);

Pewienne 3aganuil o BapuaHTaM;

BriBOABI 110 KaXKAOMY 3aJaHHUIO.

Teopernyeckue cBeieHUs!
be3onacHocTh TexHOoChepbI
B nacTosiee Bpemst 0co00 OCTpo MPOSBISIOTCS MpodIeMbl obecriedeHrsi 0e30MacHOCTH YeJI0BeKa B
TexHochepe, B TOM YUCIIE B IPOU3BOJICTBEHHOM cpeie.
Ha OoNbUIMHCTBE COBPEMEHHBIX MPEANPHUITHIA IIUPOKO MPUMEHSIOTCS CaMble Pa3HOOOpa3HbIE
TEXHOJIOTHYECKHE TPOIECCHI, CIOXKHBIC 10 CBOCH (PM3MKO-XMMHYECKOH OCHOBE, peajn3yeMble Ha
COBpPCMCHHOM BBICOKOITPOU3BOANTCIIBHOM O60py,I[OBaHI/II/I C HUCITOJIB30BAHUEM IHPIpOKOﬁ
HOMCHKJIATYPbI TCXHOJOTUYCCKUX MATCPUAJIOB. HpI/I OTOM IIPAKTHUKA IMOKA3bIBACT, YTO BHCAPCHUC
HOBBIX TIPOIIECCOB M MAaTEPHAIIOB, OBICTpasi CMEHA TEXHOJIOTHI  OOHOBIIEHUE 000pPYIOBAaHUS YacTO
OPOUCXOAUT 0e3 JOCTAaTOYHOTO W3YYEHHMsS HETaTHBHBIX TIOCIENCTBUN HMX MPUMEHEHHS.
[ToreHnnanbHask OMACHOCTh M BPEIHOCTh MPOU3BOACTBA MOCTENEHHO pacTeT, HaOMpaeT CUILY, YTO
BBI3bIBA€T HEOOXOIMMOCTh COBEPILICHCTBOBATh CUCTEMY O€30MaCHOCTH.
CnoXHOCTh TEXHOJOTHYECKUX IMPOIIECCOB, BBHICOKHE TPeOOBAaHUS K TOYHOCTH TEXHOJIOTHUECKHUX
PEKUMOB B 3HAYUTEIBHOM MEpEe HMCKIIOYAIOT BO3MOKHOCTh HEMOCPEICTBEHHOTO BO3/CHCTBUS Ha
TEXHOJIOTHYECKUE TIPOIECChl [JIsl TIOBBIIMICHHUS OE€30MacHOCTH, T.€. HCKJIo4YaeTcs «Ooppba B
HUCTOYHHKE». [103TOMY CO3/1at0TCSl HOBBIE TEXHOJIOTHH, a TAK)KE€ YCTPONCTBA, CHIKAIOIINE BPEIHOE
BIIMSTHUE TEXHOJOTUYECKUX MPOIIECCOB Ha OOCITYKUBAIOIIMH NepCOHal, Ha co3/laHue 3P(EeKTHBHBIX
OpraHM3al[MOHHBIX W YIPaBICHUYECKUX BO3JeicTBUI. OTedecTBEHHbIE M 3apyOEKHbIE YUEHbIE
WHTEHCUBHO BEIYT MCCIEIOBAHUS IO COBEPIICHCTBOBAHMUIO METOJOB MPOECKTUPOBAHUS CHCTEM
3allIMThl, aJICKBATHBIX ONMACHOCTH U BPEAHOCTU NMPOU3BOJICTBEHHBIX MPOLECCOB C TAPAHTUPOBAHHBIM
ypOBHEM 0€30T1aCHOCTH.
Baxxnas 3amaga 3akimioyaercs B TOM, 4YTOOBI chopMupoBaTh y pabOTarONMX MOHUMAaHHE
NCTOYHHUKOB BO3HHUKHOBCHUA KOHKpGTHOfI OITaCHOCTH, a TaKXE YCTOﬁqHBBIe 3HAHUA MCTOIOB U
CpEACTB €€ MUHUMH3AIINN
OO0BEKTOM aHaIM3a OMACHOCTEH SIBISETCS CHCTEMa «YEJIOBEK - MAIllMHA - OKPY’KAIoIasi cpeaay, B
KOTOPYIO O0OBEAMHEHbI TEXHUYECKHNE 00BEKTHI, JIOAU U OKpYKarollas cpeaa, B3auMOAeHCTBYIOLIE
JIpyr ¢ apyrom. CaMbIM MPOCTBIM SIBISIETCS JTIOKAJTbHOE B3aUMOICHCTBUE, KOTOPOE OCYIIECTBISAETCA
IpU KOHTAKTE YeNIOBEKa C TEXHUKOW B JOMAIHUX YCIOBHSIX, Ha paboTe, BO BpeMs JBIIKEHUS, a
TakKe B3aMMOJCHCTBHE MEXKIY OTACIbHBIMU MPOMBIIUICHHBIMUA TMPEANPUATHIMHU. AHAIU3
OMacHOCTEM JieaeT UuX MPEICKa3yeMbIMH M, CIEJ0BATEIbHO, WX MOXXHO MPEJOTBPATUTH
COOTBETCTBYIOIIMMU MEPAMHU.
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AHanu3 OmacHOCTEH INO3BOJIAET ONPENEIUTh MCTOYHHMKH OIIACHOCTEW, IOCIEN0BATEIbHOCTD
pa3BUTHSI COOBITHIA, BETMUNHY PUCKA, BEJIMYMHY NOCIEACTBHM, yTH MPEIOTBPAIICHUS, CMIATYCHUS
MIOCJICICTBUM U T.1.
Ha npaxTtuke aHamu3 omacHOCTE HauuMHAeTcss € INyOOKOTO MCCIEAO0BAHUSA, I03BOJIAIOILEIO
UICHTU(PHUIUPOBATH VCTOYHUKU OIaCHOCTEM, u 3aKaH4YMBAETCS IUIAHUPOBAHUEM
IpEeAYIPEAUTENBHBIX MEPOIIPUATUH.
st co3nanus BBICOKOHAIEKHBIX CHCTEM 0€30MacCHOCTU Ha MPEeaNpHUsITHH HEOOXOUMO YUUTHIBATD
TPU CaMOCTOSITENIbHBIX 3JIEMEHTa, KOTOpbleé B KOMIUIEKCE IMPHU3BaHbI pelaTh J00ble MpoOIeMbl
0€30MacHOCTH MPOU3BOICTBEHHBIX MPOIECCOB:
- cHCTeMa 3alIUThl IPOU3BOJICTBEHHOTO MPOIecca OT OMACHBIX U BPEIHBIX (PAaKTOPOB ¢ TpeOyeMoii
(MM ONTUMANTBHOM) HAa/IE)KHOCTBIO BHIMOJIHEHUS (PYHKIUI 0€301MacHOCTH;
- cucteMa MPOQMIAKTUYECKOrO OOCIY)KMBAaHUS 3allIMThL, oOOecreunBaromas Moaep KaHue
HAJICKHOCTH (DYHKIIMOHUPOBAHUS €€ Ha TpeOyeMOM (WJIM ONITUMAIIbHOM) YPOBHE;
- CIeUUaIu3UpOBaHHAs Clyx0a MO yYOpaBIEHUIO CHUCTEMOW Oe30MmacHOCTH U 00ECIeYeHHIO
TpeOyemoi (MM ONTUMAJIbHOM) HAJIeKHOCTH €€ PYHKIIMOHUPOBAHUS.
Bce mpou3BoAcCTBEHHBIE MPOIECCHl HEOOXOIMMO paccMaTpHUBaTh Kak MOTEHI[MAIBHO OMACHBIE U
BpEeIHbIE, U METOAbl o0ecredeHus Oe30MacHOCTH pa3paldaThiBaTh C Y4eTOM HX OOBEKTHBHOMN
KOJIMYECTBEHHON U KAYECTBEHHOM OLICHKHU.
[Ton mnOTEHUMATBPHOW ONACHOCTBIO M BPEIHOCTHIO IPOU3BOJICTBEHHBIX IIPOLECCOB CIEAYET
MOHMMATh HAJIMYKE OTACHBIX U BPEAHBIX MPOU3BOACTBEHHBIX (DaKTOPOB, BO3IEHCTBHE KOTOPHIX HA
YeJI0BeKa MOKET NMPUBECTU K MPOU3BOJCTBEHHOM TpaBMe U NMPO(HecCHOHAIEHOMY 3a00JIEBAaHHIO.
Bpennblii (pakTOp - HEraTUBHOE BO3/ECHCTBUE HA YEJIOBEKA, KOTOPOE MPUBOIUT K YXYIUIEHUIO
CaMOYYBCTBHS MJIH 3a00JI€BaHUIO.
OmnacHblii (TpaBMUPYIOIIKI) (pAKTOP - HEraTUBHOE BO3CHCTBUE HA YEIOBEKa, KOTOPOE MPUBOAUT
K TPaBM€ MJIU JIETAIbHOMY UCXOLY.
[ToreHnnanpHass OMACHOCTb M BPEJHOCTH IPOM3BOJACTBEHHBIX IPOLIECCOB IO3BOJIET OLICHUTH
HKOHOMUYECKHE TOTEPH MPEANPUATHS, KOTOPbIE MOIJIM UMETh MECTO, €Clii Obl HE ObUIO CHCTEMBbI
3aIUTHI.
4.1. OnpeneJieHue BepOSITHOCTH HECYACTHOIO CJIy4Yast

Mo’KHO yTBEpXk/JaTh, YTO HACTYIUIEHHE HECYACTHOIO ciiydyasi (COOBITHSI 4) BO3MOXKHO NPHU
COBMECTHOM IOSIBJIGHUM TpPeX COOBITHH: COOBITHS B - HaJW4yMe ONMacHOM 30HBI, IJle BO3MOKHO
BO3/ICUCTBUE OMACHOTO MPOM3BOJICTBEHHOTO (akTopa; coObiTHs C - HAXOXKAECHUS B ITOW 30HE
YeJoBeKa M COOBITUS /[ - COBEpIIEHUE STHUM YEJIOBEKOM OIIMOOYHBIX AECHCTBHM 1100 AeicTBUl,
CBS3aHHBIX C HAPYIIECHUSMHU JIOTHYECKOW WM TPYJOBOW ITUCUUIUIMHBL. [I0CKOIBKY Kaxa0€e U3 3TUX
COOBITHI MOXET OBbITh, & MOXXET U He OBbITh, O HHUX MOXHO TOBOPUTH C HM3BECTHOM Joieit
BEpOATHOCTH. (CJieI0BaTENIbHO, HECUACTHBIM Ciy4yaid, TakKe SIBIISIETCS BEPOSITHOW BEITWYMHOM,
KOTOpasi B CaMOM IIPOCTOM BHJI€ MOKET OBbITh MpeACTaBIE€HA BEPOSITHOCTHBIM BbIPaKEHUEM

P(A4)=P(B) - P(C)- P(X), 4.0)
rie P(A) - BepoATHOCTh BO3HUKHOBEHUS HECYACTHOTO CITydasi;
P(B) - BeposATHOCTh HAJIMUYHS ONACHOI 30HBI HA paboyueM yJacTKe;
P(C) - BepoSITHOCTD TIOSIBJICHHS JIFO/ICH B OMACHOI 30HE;
P(/]) - BEpOSTHOCTH COBEPIICHHS YETIOBEKOM OIIMOOYHBIX JCHCTBUH.
P(C) nporopiioHa IbHa YUCICHHOCTH JIFO/ICH B OMTACHOM 30HE ¥ BPEMEHH UX MPEObIBAHUS B HEH
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n ot
P(C) = —? (4.2)

rae Ni - YHUCICHHOCTh JIIOJCH, MOJBEPTralONIMXCS PUCKY TPAaBMHPOBAHHS IPU BBINOJIHCHHS I-if
TEXHOJIOTMYECKOU Ollepanuu;

N - KOJIMYECTBO JIIOACH, 3aHATHIX B BBIIOJHEHUH TEXHOJIOTHUECKOTO Mpoliecca (3BeHo, Opurana);

ti - Bpems peanu3anuy i-i TEeXHOJIOTHYECKON OIepaliy B ONACHOU 30HE;

t - BpeMs peam3aluy TEXHOJIOTHYECKOT O IpoLiecca.

BeposTHOCTE OIIMOOUYHBIX AHCTBUI peKOMEH TyeTCsl OpeaessTh 0 hopMyIie

m
P(A) = (4.3)

rae Mi - Yucio onepaunﬁ, BBIITOJIHACMBIX C HAPYHICHUCM IIPABUJI 6630H&CHOCTI/I;
m - 4ucio onepaunﬁ B paCcCMATpUBACMOM TCXHOJIOTMYCCKOM IIPOLICCCC.
Ecnu onacHOCTB MMPUCYTCTBYCT IIPU BBIITOJHCHUH HECKOJIbKHUX TEXHOJIOTMYCCKUX onepauﬂﬁ j, TO

-3

3aua1me 41. OHpe,I[eJ'II/ITB BEPOATHOCTb HECHACTHOI'O ClIydasd Ha y4acCTKeE. Hcxonubie naHHbIe s
pacuc€Tra IpUBCACHBI B Tabl. 4.1. BapI/IaHT 3aJaHusA BBI6I/IpaCTC$I COTJIACHO aKTYaJIbHOMY CIIUCKY

H T (4.4)

(BeroMoCTH) TPYIIIIBI.

Taoauua 4. 1 Ucxoanbie JaHHBIE

g g
o = o =
< E| n | on t; t | m| m|[% E m| n t; t | mi| m
= 2
1 1 5 3 25 1 7 16 4 12 3 30 2 14
2 2 10 3 30 2 8 17 3 9 2 15 3 15
3 3 15 4 40 3 12 18 2 6 1 10 2 8
4 4 12 5 50 3 15 19 1 5 2 25 1 6
5 3 14 1 15 2 7 20 2 10 3 30 2 12
6 3 12 2 20 1 6 21 4 14 3 25 2 12
7 2 10 3 30 2 8 22 3 12 2 30 3 15
8 4 6 4 40 3 12 23 2 20 1 20 2 10
9 1 5 5 50 3 15 24 1 15 2 40 1 9
10 5 15 1 15 2 7 25 2 12 3 30 2 10
11 4 4 3 30 1 9 26 3 14 2 30 2 14
12 6 14 5 25 1 7 27 1 10 3 15 1 15
13 1 9 1 40 2 12 28 4 15 4 10 2 8
14 3 12 4 20 1 15 29 2 12 3 25 1 9
15 2 10 3 30 1 12 30 1 11 2 30 2 12
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KoJinuecTBeHHasi OLIEHKA MOTEHIHAJIbHOW OMACHOCTH ¥ BPEIHOCTH NPOU3BOJACTBEHHBIX

MpoIeccoB

Hcnionp3oBanne MOHATUS IIOTCHHHAJIbHAA OIMMACHOCTb U BPCAHOCTDH TeXHOC(i)epr» B MHKCHCPHBIX

pacderax mpeanoiaraeT HaluIue e KOJMYSCTBEHHON OLICHKHU.

Tak Kak MOTCHIMAIbHAS OMACHOCTh W BPEAHOCTh €CTh, HE YTO HMHOE, KaK BEpOSTHAas Mepa

BO3MOXKHOCTH JIBYX COOBITHIA - TpaBMbI U 3a00JsieBaHus ( B TOM YHCIIE MPOPECCHOHATBHBIX ), TO UX

KOJIMYUECTBEHHYIO OTICHKY IEJIECO00Pa3HO OMPEEsTh, Yepe3 BEPOSATHOCTb.

2.4.1. KonnuecTBeHHAs OI[CHKA TIOTCHIIMAIBHOM OMACHOCTH MPOU3BOICTBEHHBIX MPOIIECCOB

BeposTHOCTh HAJIMYHSA i-T0 ONACHOTO (haKTOpa MOKET OBITh OIpe/esicHa 1o Gopmye:

P, = P}PP (4.5)

rae P{- BeposTHOCTH JEHCTBHS I-T0 OMacHOTo (GakTopa;

PP- BepoATHOCTH HAXOKIAEHHS PAGOTAIOLIETO B 30HE AEHCTBH i-T0 OnacHoro daxkropa.

BeposTHOCTh AEHCTBHS OMACcCHOro (hakTopa U BEPOSATHOCTh HAXOXKICHUsS pabOTAIOIIEro B 30HE €ro

JEHCTBUS OIpenessoTcs o GopMynam:
v ty v tP
P’=— nu Pi =t (46)
Tcm
R o :
rae t; u ! - Bpems AelcTBUA I-TO omacHOro (akTopa U BpeMs HaXOXIEHHs padOTaromero U 30He
JICUCTBHS I-T0 OMacHOro (hakTopa 3a Bpems padbodeit cMenbl Tem.
[ToncraBuB Gopmynsl (2) B hopmyny (1) monydum BepoOsSTHOCTH JEHCTBUS HA pabOTAIOIIUX 1 -TO

omacHoro ¢akropa
14

Py = PPRY =7 Tt—m = (¢} ) 4.7)
IIpu Hamuumu 2, 3, ... N OmacHbIX (HaKTOPOB BEPOSTHOCTH HMX CHCTBUSI OMPEACISIETCS I10
dopMmynam:
B,(2) =P, +P, —P,P,
P,(3) = Pv3 + Pvz - PU3PU2
P,(n) = Py, + Py = Po Py, (4.8)

Ha pucynke A.l (cMm. mpuioxeHue A) INpHBelIeHa 3aBUCUMOCTh BEPOSATHOCTEH AEHCTBUS Ha
paboTaroUMX n OMacHbIX (PaKTOPOB.
3Hasi BEpOSTHOCTHU JIEHCTBUS OINMACHBIX (PAaKTOPOB HA PabOTAIOIINX, MOXKHO OMPEAETUTh OMACHOCTb

MMPOU3BOACTBCHHOIO ITPpOLICCCa B LICJIOM:
__ N1Py(1)+N,Py(2)+:++NyPy(n)

Bo = (4.9)

N
I'me N1, N2..... Nn - kommdecTBo paboTarommx, MOABEPralomuxcs AeHcTBUIo 1,2, ..., n (hakTopoB;

Po(1), Po(2), Po(n) ... - BeposTHOCTB AeiicTBUs Ha paboTatoux 1,2, ..., n pakTopos;
N - o011as YicIeHHOCTh paboTarOMIMX:
N=N,+N;+N,+--+N, (4.10)
I'ne Ny - KonmruecTBO pabOTArONINX, HE ITOIBEPTalONIMXCS AEHCTBHIO OMACHBIX (DaKTOPOB.
2.4.2 KonmuuecTBEHHAsI OLIEHKA MOTEHIIMATBHOM BPEJHOCTH TIPON3BOICTBEHHBIX MPOLIECCOB

BeposTHOCTB JIeiicTBHS j-r0 BpeaHOro (hakTopa MOXKET OBITh OmpeaecHa o hopmysie:
_ pbpP pnc
Py, = P/ P'P} (4.11)

rae ij - BEpOSTHOCTh HAJIMYMUS B pabovell 30He j-To BpeIHOTro (akTopa (BEIecTBa);
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}}p - BEPOSITHOCTh HAXOXKIACHUS YEJIOBEKA B 30HE JACHCTBHUS J-T0 BPEAHOTO (HaKTOpa;

P{*- mopasxaromas criocoGHOCTb j-ro BpeiHoro (akTopa (BeIecTsa).

BeposiTHOoCcTh Hanuuusi B paboyeii 30HE J-Iro BPEJIHOTO BEIIECTBA!
b_ 4
Py =L (4.12)

J Tem
rae tjb - BpeMsl JICHCTBUSA J-r0 BPEIHOTO BEIIECTBA B T€UCHHE paboUeli CMEHBI.

BeposTHOCTh HaxOXIEHHs YeIOBEKa B 30HE JCWCTBHS J-r0 BpeaHoro (akropa: p? =L

(4.13)
rae tjp- BpeMsI HaXOKJIeHUsl YelIOBeKa B 30HE JAEWCTBUs BpeaHOro (axtopa B TeueHue paboueit

CMCHBI.
[MTopaxarorias CriocCOOHOCTh |-T'O BPEITHOTO BELIECTBA:

pre =3 (4.14)

=5,
I'ne d; - hakTudeckoe coepkaHue j-ro BPEIHOTro BEIECTBA;
Dj- npenensHOE CosiepKaHKE J-TO BPEIHOTO BELIECTBA.
[TpenensHOE coaepxKaHUe - 3TO TAKOE KOJIMYECTBO BPEJAHOIO BELIECTBA, IPU KOTOPOM paboTaroiiye
NOJJIEKAT HEMENJICHHON ABaKyallui U3 ONIaCHON 30HBI.
[ToacraBuB B popmyiy (7) 3HaUCHUS ij , Ia-p, Pj“C MOJTYYUM:
b,P
Py; = % (4.15)
jlem
BeposTHOCT BpeIHOT0 BO3JeMCTBUS M BpeIHBIX (PakTOpOB onpenenseTcs mo popmyie:
Py(m)=1- 71:1(1 - ij) (4.16)
Ha pucynke b.1 (cMm. mpunoxenue b) mpuBeieHa 3aBUCHMOCTb BO3MOXKHOCTH BO3JICHCTBUSL Ha
YeJI0BEKa M - BPEIHBIX (PAKTOPOB.
3Hasi BEpOSITHOCTb JACUCTBUS BPEIHBIX (PAKTOPOB Ha pabOTAIOIIUX, MOXKHO ONPEAETUTh BPEIHOCTh
IIPOU3BOJICTBEHHOTO MTPOLIECCA B LIEJIOM:

Pnl:_[ — Nle(1)+N2Pb(I\ZI)+"'+Nme(m) (417)
I'me N1, N2, ... Nm ... - konu4ecTBO pabOTalOIIMX B 30HE AEHCTBUS 1, 2, ..., BpeAHBIX M (PaKTOPOB;
N - 0011as YMCIeHHOCTh paboTarOMIMX:

rie Np- KOJTM4eCTBO pabOTAIOIINX, HE TIOABEPTAOIIMXCS ICHCTBHUIO BPEIHBIX (haKTOPOB.
2.4.3 DKOHOMHYECKAsl OIICHKAa TOTEHIIMAJIbHON OIMACHOCTH W BPEIHOCTH MPOU3BOJCTBEHHBIX
nporieccos (ymep0o)
Hanuuuve mnOTeHIMAIbHON OMACHOCTH M BPETHOCTH MPOU3BOJICTBEHHBIX IPOIIECCOB BEAET K
CYIIIECTBEHHBIM MOTEPSIM, KOTOPHIC B OOIIEM CITydae PaBHBI:
vHH = vl'lO + vl'lB (419)
TIe Uy, - OTEPH, 00YCIOBIICHHBIE IEHCTBHEM OMACHBIX (PAKTOPOB;
Vyp - IOTEpH, OOYCIIOBJICHHBIC ICHCTBUEM BPEIHBIX (DAKTOPOB.
[ToTepu OT AeHCTBHS N OMacHBIX (PAKTOPOB 3a BPeMs «OKU3HM» Mpou3BojcTBeHHOrO Tporecca (T)
OTIpeNIeTSAI0TC, TT0 hopMmyIe:
Vo = 7 57 NEP, (DCyy (4.20)

rae N- KomudecTBO paboTAIONIMX B 30HE EHCTBUS i-T0 YUCIIa OMACHBIX (haKTOPOB;
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Pv(i) - BepOSITHOCTD JCHCTBUS I-r0 YKCIIa OMACHBIX (haKTOPOB;
Cvi- moTepu OT ACHCTBHS HAa PaOOTAIONIMX | -T0 YHCIIA ONACHBIX (DAaKTOPOB;
N - KOJTMYECTBO OIMACHBIX (PaKTOPOB.

__T ympnb :
Ung = T Zj N] Pb (])ij) (421)
cm
rjae ij - KOJIMYECTBO pabOTAIOIIUX B 30HE JICHCTBUS |-TO YKHCIa BPEAHBIX (PAKTOPOB;

Pb(j) - BeposATHOCTH IEHCTBHS j-TO YUCIIA BPEAHBIX (DaKTOPOB;

Cbj- mOTepH OT JACHCTBHUS Ha pabOTAIOIIKX | -0 YKCIIA BPEIHBIX (haKTOPOB;

M - KOJIMYECTBO BPEIHBIX (aKTOPOB.

[ToacraBuB B popmyiry (16) 3HaYEHUS Vo U Viz TTOJIYIHM CyMMAapHBIE TIOTEPHU:

T . i
Vmn = a[ ?:1 NivPv (l)Cvi + 27;1 N]'be (])ij] (4.22)

3aganmue 4. 2

JlaTh KOJIMYECTBEHHYIO OIICHKY MOTEHIIUAIbHOW OMAaCHOCTHU MPOU3BOJCTBEHHOIO MpoIecca,
UMEIOIIET0 TEXHOJIOTMYECKUE MEePeXoIbl B 30HE NEHCTBUS KMHETUYECKOW SHEpruu (aBTOJOpOra u
MOABE3THOM KEJIE3HOMAOPOXKHBIN IMyTh). Bpems HaxokaeHuss pabOTalIMUX B 30HE JCHCTBUS
KMHETHYECKOH SHEpruu: aBTOJOpOrH ti, (4); mombesaHoro mytu th, (4). KonmuectBo mepexonos
OJIHUM DPa0OTAOIIMM: aBTOJIOPOTH M1, KEJIE3HOJOPOKHOTO MyTH M2 . THTEHCUBHOCTDH ABM)KECHUS:
aBToMamuH Ny (1/49), xKeae3HOAOPOXKHBIX cocTaBoB N2 (1/4). ITpoaomKUTEeIbHOCTE pabodeli CMEHBI
Tcm (4). OGmiee konmumyectBo pabotarommx N (denm), w3 HuUX Ni (4en) BBIMOJIHSAIOT OIMACHBIC
oneparuu. Mcxonueie qaHHbie B Tabmuie 4.2.

Ykazanus K pelmieHUIO 3a1a4u

1. Onpenenuth BepOSATHOCTh HAXOXKICHHUS pabOTAIONINX B 30HE JBIKEHHS aBTOTPAHCIIOPTA:
pp — Hm (4.2.1)

Tcm:
2. OnpenenuTs BEPOSATHOCTH MPOCIIEIOBAHUS aBTOTPAHCTIOPTOM MECTa BO3MOKHOTO TIepexoa
paboTaroUMMHI aBTOJOPOTH:
P
t1ngT
v _ tailem _ P
cmo
3. OmnpenenumM BepOSTHOCTH JICHCTBHUS Ha pa0OTAIONINX MTEPBOTO OMACHOTO (hakTopa

(aBTOmOpOTA):
— pPpv
B, =P P (4.2.3)
4. OmnpenenuTh BEpOITHOCTh HAXOXKICHHS paOOTAIONIMX B 30HE JIBIKESHUS JKEJIC3HOI0POKHBIX
cocTaBa:
tF.m
pP =212 (4.2.4)
T
cm

5. Onpe/:[eJmM BEPOATHOCTD IMPOCICAOBAHUSA KEIIC3HOJOPOKHOIO COCTABOM MECTA BO3SMOKHOT'O
nepexoga pa60TaIOHII/IMI/I KECJIC3HOAOPOKHOTO ITYyTH:

P,
Py =Zitem — ¢b ., (4.2.5)

Tch

6. OmnpenenuM BEepOSATHOCTH JACHCTBHS Ha PadOTAIOMINX BTOPOTO OMAacHOTO (hakTopa (IoIbe3HOM
KEJIE3HOIOPOKHBIN TYTh):
— pPpv
B, =P P, (4.2.6)
7. Onpenenum BEpOSTHOCTH COBMECTHOTO JACHCTBHUSA ABYX onacHbIX (pakTopos (4.8):
P,(2) = Pv2 + Pv1 - Pvzpvl
8. OmnpenenuM NOTEHUIUATBHYIO OMIACHOCTH MPOU3BOACTBEHHOTO MpoIlecca:
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po — MR (4.2.7)

N
9. Cuenarb BBIBOJIBIL.

Ta6auna 4.2 Bapuantsl 3aganuii

Bapuanr | lcxonusle naHHbie
tr,q ty,a m; m; ny, nz, | Tema | N, N1,
1/q 1/q el yeln

1 6-1073 3-108 15 25 4 2 8 112 |50
2 6,5-10° 3,5-10°® 13 30 5 3 6 99 42
3 5,5-10°3 2,5-108 14 22 6 4 8 102 | 44
4 6-1073 3-10® 10 12 8 3 6 93 38
5 6,510 4-10® 11 20 3 2 8 100 |43
6 5-10°° 3,5-10® 9 14 5 3 6 80 45
7 6,5-10° 3-10® 12 27 6 2 8 81 37
8 5,5-10° 2,5-10% 8 14 12 4 6 88 35
9 6-1073 3-10°® 10 20 2 8 106 | 46
10 6,5-10 2,5-108 11 30 6 2 6 115 |52
11 5-10°° 3-108 10 20 11 3 8 87 34
12 6,5-107 3,5-108 12 24 5 4 6 90 36
13 6-10° 2-108 13 26 6 2 8 110 |49
14 6,5-10 3-10°® 15 17 10 3 6 82 31
15 5,5:10°3 2,5-108 14 19 2 4 8 107 | 47
16 5-10°° 3-108 10 15 10 5 6 84 33
17 7-107° 4-10° 12 28 3 4 8 117 |53
18 6,5-10° 3,5-10°® 8 16 5 3 6 71 39
19 6-1073 2-10°® 10 21 4 2 8 80 30
20 6-1073 3-10® 8 22 9 3 6 77 45
21 5,5-10° 2,5-10°® 9 20 12 4 8 73 41
22 5-10°3 3-108 13 25 6 2 6 94 37
23 7-1073 4-10 15 30 4 5 8 114 |51
24 6,5:103 3,5:108 14 15 3 5 6 109 |48
25 6-10°5 3,5:108 11 29 7 3 8 83 32
26 6-103 4-108 15 23 10 2 6 125 |55
27 5,5-103 2-10® 10 17 8 4 8 94 38
28 6,5-103 2,5-108 13 22 4 3 6 85 33
29 7-1073 3,5:108 12 20 5 2 8 114 |52
30 6,5:10°3 4-108 8 15 9 2 6 97 40
3aganue 4.3

JlaTh KOJIMYECTBEHHYIO OLIEHKY IMOTEHIIMAJIBLHOW BPEIHOCTH IIPOU3BOJICTBEHHOTO IIpolLecca,
Opd KOTOPOM B BO3AYyX pabouell 30HBI BBLACISAIOTCS OEH30J, OKCHJA YIJepoJa U a’po30iib
AIIOMUHUS.
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[TponomxurensHOCTh padoueit cMenbl Tem (4). Bpems neiictBust BpeaHoro akropa t]l-’ (4). Bpems
HAXOXJICHHS YeJIOBEKa B 30HE JEUCTBUS BpeAHOro (aktopa B TeueHue paboueld CMEHBI t;.’ ().

dakTHyeckoe conepikanue j-ro BpemHoro BemectBa dj (mr/m®). IlpenmensHOe copepskaHHE j-TO
BpeHOro Bemiecta Dj (mr/m®). KomudecTBo paboTalonuX B 30HE JAEHCTBHS BPEIHBIX (DAKTOPOB
Nm(aen). KonmnyectBo B paboTaronux, HE IMOJBEPralomuXxcs ICHCTBHIO BpeaHbIX (akTopoB Np
(ue). Ob6mas uncneHHocts padoraromux N(uen). Mcxomnbie nanusie B Tadbmuie 4.3.

Tadoauna 4.3 BapuaHTsl 3a1aHuii

Hcxonubie naHHbIC Bapuantbi
1 2 3 4 5 6 7 8 9 10
th OeH301 2,0 15 (25 |12 |30 |1,7 19 (20 |22 |24
J1’
- 15 15 (20 |12 |20 |1,7 15 10 |18 |24
J1’
d]-1 ,Mr/m® 10 9 18 15 10 15 10 8 12 15
D; , Mr/m® 15 10 20 16 11 19 17 12 14 18
N1 ge 20 10 20 10 30 20 15 40 10 15
t]’.’Z,q OKCHI 3,0 10 (20 |15 |25 |30 (14 |20 |18 1,3
yriepojaa
t}’z,q 25 105 15 |15 |20 |30 |10 (20 |08 |09
djz , MI'/m° 30 30 25 35 30 25 35 35 40 45
Dj, ,mr /m3 40 35 30 40 35 30 38 37 45 50
N2gen 30 20 30 20 20 10 40 10 20 15
. AJUTIOMHUHUH 40 |38 (36 |34 (32 |35 (33 |37 (40 |31
J3°
- 20 |30 |40 |30 |50 |60 (60 |40 (20 |20
J3’
djs,MI‘/M3 50 |50 |40 |40 |30 |50 (60 |40 (80 |60
D]-3,Mr/M3 8 6 7 5 4 6 8 7 5 9
N3 uen 20 40 20 30 20 40 10 10 25 20
Nb,uen 50 30 40 60 30 40 55 30 70 70
Tem. 4 8 6 8 6 8 6 8 6 8 6
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IIponosxenune Tadaunbl 4.3

Hcxonubie naHHbIE Bapuantbl
11 12 13 14 15 16 17 18 19 20
- OcH30IT 25 |23 15 1,7 |30 |22 12 |26 11 1,3
j1’
P 24 |20 15 15 (20 |21 1,2 1,3 10 (1,3
Jj1’
8 10 12 14 9 19 10 15 18 13
d;, ,ur/m®
D; , mr/m3 10 12 13 16 11 20 13 17 20 15
Ny west 10 20 10 20 10 30 20 20 30 20
t]’.’z,q OKCH]T 1,2 10 (22 |30 |14 16 (24 |20 15 |18
yriaepoja
t;.’z,q 12 |09 |20 |28 1,0 15 22 (20 |08 |09
d;,, Mr/m® 30 25 33 28 35 32 35 30 30 25
D;, ,mr/ me 35 30 35 30 40 36 45 40 38 30
N2 uen 20 10 12 15 30 14 22 30 32 15
b aJITIOMHUHUN 36 |32 |40 |31 |37 |35 |38 [35 [39 |30
jz o
P 20 (22 |30 |30 |26 28 (30 (32 |35 |28
j3’
djs,MI‘/M3 3 3 4 4 5 5 6 7 6 7
D;,,mr/m? 4 5 5 6 6 6 7 8 8 8
N3 uen 25 30 40 20 35 10 10 20 20 25
Nb,uen 40 45 50 55 30 70 20 50 30 60
T 8 6 8 6 8 6 8 6 8 6
cm, 91
Hcxoanbie naHHbIC BapuaHnrtbl
21 22 23 24 25 26 27 28 29 30
- OcH30II 15 (20 |25 |30 |19 1,6 14 (22 |20 |21
J1’
P 15 15 |20 |20 |15 15 14 |14 |16 1,6
J1’
9 10 8 6 15 12 15 10 10 10
d;, ,mr/m
D; , mr/m® 12 20 10 10 20 16 20 18 15 14
Ny west 10 20 10 20 15 40 20 25 30 10
t}’.’z,q OKCH]T 2,0 1,0 15 14 |30 1,8 16 |22 |21 19
yriepoja
- 15 |05 12 13 |25 1,6 14 (20 |20 |15
j2’
d;,, Mr/m® 25 25 30 30 20 20 35 35 40 40
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D;,, mr/m3 30 30 40 45 30 35 40 42 45 50
N2 uen 20 20 30 30 40 10 10 25 25 35
o |ammowmmiii 32 134 36 [35 [33 |40 [31 [40 [35 |36
J3°
. 20 |24 |30 |32 |30 |38 |50 (28 |31 |40
j3’
d]-3 ,Mr/m® 6 6 5 5 4 4 8 7 7 6
D;,, vr/m® 7 |7 |6 |6 [5 |9 |8 |9 |6 |8
N3 uen 10 20 10 25 30 40 40 20 10 20
Nb,uen 40 30 50 10 50 60 55 70 15 20
T 8 6 8 6 8 6 8 6 8 6
cm, 91

Yka3aHus K pelieHUI0 32/1a491
1. Onpenenuth BEpOSATHOCTh HAIMYHUS B pabouell 30HE KaXKJI0TO BPEIHOTO BEIIECTBA ij .
2. OnpenenuTh BEpOSTHOCTh HAXOXK/ICHHS YeIOBEeKa B 30HE JACHCTBHS KaXKIOTO BPEAHOTO BEIIECTBA
P
P
3. OmpenenuTbh MOPaXAIOIIYI0 CIOCOOHOCTh KaXKIOTO BPEIHOTO BEIIECTBA Pj“c. Onpenenutsb

BCPOATHOCTD JEUCTBUS KaXKJI0TO BpCAHOI'O BCHICCTBA ij.

4. OnpenenuTb BEPOSTHOCTh BO3JCHCTBUS BCEX BPEIHBIX (DAKTOPOB.

5. Onpenenutb BpeAHOCTh MPOU3BOACTBEHHOI'O IIPOLIECCA B LIETIOM.

6. Ilo IMPHUITIOKCHUTO B YCTAaHOBHUTD KJIACChI OIMACHOCTHU BPEAHBIX BCHICCTB U BUIbLI UX HeﬁCTBHﬂ Ha
OpraHM3M 4YeJIOBEKa.

7. Caenatb BBIBOJBI.

3ananme 4.4

JlaTb  5KOHOMHYECKYI0  OLIEHKY  MOTEHIMaJbHOM  OHNAacHOCTM M BPEIHOCTH
MPOM3BOJICTBEHHBIX TpoieccoB. [loTepu OT AeWCTBHS Ha pPabOTAIOMIMX I- TO YUCIA OMACHBIX
¢axropos Cvi. [Totepu OT AelcTBUs Ha pabOTAOMIKX |- To yKcia BpeaHbix GakropoB Cb j . Bpems
<CKU3HW» MPOU3BOJICTBEHHOTO mporiecca T (Jier). Mcxoaubie nanupie B Tadnuie 4.4,

Yka3zaHus K pelieHHIO 3a1a4M
1 OnpenenuTh MOTEPU OT ASHCTBUS OMACHBIX (PAaKTOPOB 32 BPEMsl «OKH3HW» MTPOU3BOJICTBEHHOTO
npoiiecca Vo
2 OnpenenuTh MOTEPU OT AEHCTBUS BPEIHBIX (PaKTOPOB 3a BPEMsl «OKH3HW» MIPOU3BOJICTBEHHOTO
npouecca V ns.
3 OnpenenuTs CyMMapHBIE OTEPH.
4 CnenaTh BEIBOEL.
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Tadoauua 4.4 BapuaHTsl 3a1aHuii

HMcxoanble JaHHBIE

- Cypy Cy, Co, Cy, Co, T,

= ThIC. py0. ThIC. py0. | ThIC. PYO. ThIC. pyO. ThIC. py0. JIer

§ (aBTomopora) | (k/mopora) | (0eH30.1) |OKcHA yriepoaa |(aJUIIOMHHMIA)

==}
1 50 60 70 50 60 10
2 60 70 60 40 50 12
3 70 80 50 30 40 15
4 40 50 80 60 70 14
3) 55 65 75 40 50 17
6 65 75 65 30 45 16
7 70 80 60 20 40 20
8 75 85 95 25 55 18
9 50 60 60 20 60 25
10 60 70 70 20 50 15
11 30 50 60 70 40 11
12 40 30 55 50 65 14
13 55 50 50 30 50 18
14 50 40 70 20 50 10
15 45 35 80 25 70 16
16 60 55 75 60 65 12
17 75 45 60 35 50 14
18 50 60 50 50 55 25
19 70 75 65 40 50 10
20 60 70 80 20 70 16
21 45 45 60 35 65 20
22 35 80 75 30 40 17
23 50 50 65 40 55 12
24 55 60 55 45 45 15
25 60 45 50 30 60 20
26 40 50 40 20 55 18
27 45 60 80 25 40 10
28 40 30 60 30 60 14
29 60 45 50 35 70 12
30 30 40 70 50 50 25
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IIpakTHyeckasi padora Ne 5

OueHka HeOJIArONPUSATHBIX YCJIOBHH KU3HEAESATEJIbHOCTH MO COKPAIIEHUIO
NPOAOLKMTEILHOCTH KU3HH

Heasb: OueHUTh MOCIEACTBUS BO3JICHCTBHS Ha YellOBEKa HEONArompUsATHBIX YCIOBUIH
TPpyZAa, a TaKKe BPEAHBIX M TPAaBMOOMACHBIX (PAKTOPOB cpelbl OOMTaHUs (HA MPOU3BOJCTBE, B
ropoge ¥ B OBITY), HAHOCSIIMX yHiepO 370pPOBbIO, NMPHUBOIAMIMX K COKPALICHHUIO JKU3HU U
MOBBILICHUIO PUCKA €ro THOeH.

IHopsinok BHINOJIHEHHS:
W3ydeHue TeopeTHuecKkoro Mmarepuania (OTBEThl Ha KOHTPOJIbHBIE BOIPOCHI);
Pemenue 3amanuii mo BapuantaM. BeiOop BapuaHTa 1o clieyronieit Tabmuie:

Howmep no cniucky BapuanTt 3aganus
1-3 5.1;56

4-6 5.2;5.7

7-9 5.3;5.8

10-12 54;5.9

13-15 5.5;5.10

16-18 5.2;5.11

19-21 5.3;5.9

BbIBOIBI 110 KaX/10MY 33/1aHUIO.

Teopernyeckue cBeieHUs!

Coxkpamenne mnpoaomkutenbHoctd ku3HH (CIDK) — mokaszatens ckpbiTOro yiepoa
3/10pOBbI0, 0000IIEHHAsI XapaKTepUCTHKA yiiepOa HEUIEHTU(DUIUPYEMBIX (CKPBITBIX B OTJIMYUE OT
HPOSIBIEHHBIX HJCHTU(UIMPYEMBIX) DPE3YyIbTaTOB BO3ACUCTBUS OMACHOCTH Ha YEJIOBEKa Kak
CTOXAaCTUYECKUX 3((HEKTOB MOBPEXKICHH 3/10pPOBbsI (CYTOK 3a FOJ).

Bpennble Bo3aeicTBUS MPOU3BOACTBEHHBIX (PAKTOPOB NPUBOAAT K YIIepOy 370pOBBA,
KOTOPBII MOXKET OBbITh OLIEHEH uYepe3 MOJCUET COKPALEHHUs MPOJOKUTEILHOCTH JKU3HU B CyTKax
NOTEPSHHOM KHU3HU 32 Toj1 1o hopmyIie

CIDXKs = CIDK,p + CIDK: + CITKs (5.1)

rae CIDKqp, CIDK:, CIDKs - BpeMsi COKpameHHsI NpOAOIKUTENBHOCTH KU3HU 4YeJIOBEKa
Ipyu MpeObIBAHUU €r0 COOTBETCTBEHHO B MPOM3BOACTBEHHBIX, TOPOJCKUX M OBITOBBIX YCIOBHSIX,
CYT.

Pacuer CHW)XEHUS MPOAOIDKUTEIBHOCTH >KU3HU IO (PaKTOPy HEOJIArONpUSATHBIX YCIOBUH
MPOM3BOJICTBA OCYIIECTBIIAETCS 1O popmyIie

CITXKp = (Kip + Ki + K )(T-Ty), (5.2)

rae Kupp - ymep0 310poBbI0O Ha OCHOBAaHUM OIEHKH YCIOBUH TpyAa Mo ¢akropam
IPOM3BOJICTBEHHOH cpelbl ¢yT /rof; Kr — ymep0 310poBbI0 MO MOKA3ATENIO TAKECTH TPYIOBOIO
nporecca, cyr./rof; Ky — ymiep0 310poBbio 10 OKA3aTeNI0 HAIPSKEHHOCTH TPYAO0BOTO MpolLecca,
cyt./ron; T — Bo3pacT uenoBeka, jet; Ty — BO3pacT K Hayally TPYAOBOH JAESITeIbHOCTH, JIET.
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VYiep6 310pOBbI0 HA OCHOBAHWHU OIICHKH YCJIOBUH Tpyjaa Mo (pakTopam MpOU3BOICTBEHHON

cpenst Knp paccunthiBaeTcst B 3aBUCIMOCTH OT KJIacca BPEIHOCTH YCIIOBHIA Tpyaa mo Tabm.5.1.

HeOsaronpusitHple ycJOBUSI TPyAAa — 3TO YCJIOBHS TPYyJa, OTATOLICHHBIE BPEIHBIMH U
OMacHBIMU (paKTOPaMU MPOHM3BOJCTBEHHON CpeIbl, TSDKECTH W HANPSHKEHHOCTH TPYJOBOTO
nporecca.

Bpennbie u omacHble NMPOU3BOJACTBEHHbIEe (PAKTOPBI — ATO HEraTWBHBIE (AKTOPHI Ha
MIPOU3BOJICTBE, BO3ICUCTBUE KOTOPBIX Ha pabOTAIOMIMX MPUBOJUT K YXYIIICHUIO CAaMOYYBCTBUS U
pa3BuUTHIO 3a00jeBaHui (BpeaHbie (PaKkTOphl) WM K TpaBMe (PE3KOMY YXVAIICHHUIO 3JI0POBbS) H
Jaxe TuOeu YeoBeka (3To onacHble GaKTOpPhI).

YenoBek, 3aHATHII TPYIOBOU JIEATEILHOCTBIO, BCETIa NCTIBITHIBACT HArPY3KH: (pusmueckue
(TsDKeCTh  Tpy/Ja) W TCUXO3MOLIMOHAJIbHBIE (HAMPSHKEHHOCTh TpyAa). OTH HAarpy3kd HHaue
Ha3bIBAIOTCS (PaKTOpaMu TPYAOBOIO IpolLecca.

TszkecTh  Tpyaa  —  XapakTepuCTHKa  TPYJIOBOrO  MpoIlecca,  OTpa)karomiast
MPEUMYIIECTBEHHYIO HArpy3Ky Ha OMOPHO-ABUTATENbHBINA ammapar U (yHKIHOHAIbHBIE CUCTEMbI
OpraHus3Ma.

HanpsizxkeHHOCTH TPyaa — XapakTepHUCTHUKA TPYIOBOTO MpoIecca, OTpaXkarolas HarpysKy
MPEUMYIIECTBEHHO Ha IIEHTPAIbHYIO HEPBHYIO CHUCTEMY, OPTaHbl UyBCTB, YMOLIMOHAIBHYIO chepy
paboTHHKA.

VYcnoBus Tpyda MO CTENEHH BPEJHOCTH M OMACHOCTH MOApA3JEstoTcs Ha 4 Kiacca —
ontumainbHble (1 kiacc) u gomyctumble (2 kiacc) (6e3omacHble YCIOBUS TpyZa), BpeAHbIe (OHU B
CBOIO OYepe/lb - Ha YeThIpe cTeneHu Bpennoctu — 3.1, 3.2, 3.3, 3.4) u onacHele (4 kiacc).

CBsi3b MEXIy COBOKYIHOCTBHIO BpPEIHBIX IPOU3BOJCTBEHHBIX (AKTOPOB U KIACCAMHU
yCIIOBUHM Tpyna mnpezacrasiieHa B JokymeHTe P.2.2.2006-05 «PykoBOACTBO IO TMTMEHHYECKOU
olieHKe (hakTopoB paboueil cpeabl M TpyAoBOro mpouecca. Kputepuu u kiaccuuxanus ycaoBUH
TpyIa», a B TaHHOW paboTe - B Tabiunax  (6-12), cOCTaBICHHBIX HA OCHOBE YKa3aHHOTO BBIIIE
PykoBoacTtsa.

VYiiep6 3740pOBbIO MO MOKa3aTeNI0 TXKECTH TpylaoBoro mpouecca K: ompenensiercs B
3aBHCHMOCTH OT KJIacca yCIOBHA Tpyaa 1o Tabi.5.2.

Tadauua 5.1 OnpenesieHue CKPbITOro yiiepoa 310poBbI0 HA OCHOBAHUY 0011Ieli OLeHKH
KJ1acca yCJI10BHH Tpyaa

dakTHueckue ycroBus Tpyaa Knacc ycnosuit | Yiep0, cyTok 3a
Tpyza roxt (Kup)

1 dpaxrop xmacca 3.1 3.1 2,5
2 (pakropa kmacca 3.1 3.1 3,75
3 u 6onee daxTopos kimacca 3.1 3.2 51
1 daxrop kiacca 3.2 3.2 8,75
2 u 6onee (akTopoB Kimacca 3.2 3.3 12,6
1 ¢akrop kimacca 3.3 3.3 18,75
2 u 6onee daxTopos kmacca 3.3 3.4 25,1
1 ¢axrop knacca 3.4 3.4 50,0
2 u 6onee pakTopos Kimacca 3.4 4 75,1
Hanmnuue dakropos kiacca 4 4 75,1
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Tadauua 5.2 CkpbITHIi yepo 310pOBbIO M0 NMOKA3aTeJI0 TSKECTH TPYA0BOI0 npoiecca

DaKTUYECKHUE YCIIOBUS TPYya Kunacc ycnosuit Tpyna VYiepo,
cytok 3a roj (Kr)
Menee 3 dakTopoB kiacca 2 2 -
3 u 6osiee pakTOpoB Kiacca 2 3.1 2,5
1 ¢paxrop xmacca 3.1 3.1 3,75
2 u 6onee (axTopos kimacca 3.1 3.2 51
1 daxrop kmacca 3.2 3.2 8,75
2 daxropa kmacca 3.2 3.3 12,6
Bonee 2 dakropos kmacca 3.2 3.3 18,75

VYiep6 310pOBBIO 110 NTOKA3aTEeN0 HANPsKEHHOCTH TPpyRoBoro nporecca Ky onpenensercs B
3aBHCHMOCTH OT KJjlacca ycloBUH Tpy/a mo tadin.5.3.

Ta6auna 5.3 CKpbITHIi yiepd 310POBbIO 110 MOKA3aTE/I0 HANIPSIKEHHOCTH TPY/A0BOI0
npouecca

Knacc Bpegnoctu Bpemsi cokpanieHust mpo10JDKUTEIIBHOCTH KU3HH, CYT./TO
YCJIOBUM TpyAa

JIuana3zoH cpenuee 3HaueHue Ky

3.1 Ot 2,5 10 5,0 3,75

3.2 Ot 5,1 1o 12,5 8,75

3.3 Ot 12,6 1o 25,0 18,75

3.4 Ot 25,1 1o 75,0 50,0

4 75,1 -

CokpalieHue NpOJOJKUTENBHOCTH JKU3HM YeloBeKa MO (akTopy HeOIaronpusaTHBIX
YCIIOBUI TOPOJCKOM cpejibl onpeaensercs no popmyse

CIDK, = (Kr; T1 + Kry —T1) (5.3)

rae Ki u Ko — ckpbIThIid yiiep0O 340pOBBIO MO BPEIHBIM (DaKTOpaM TOPOJCKOU Cpeibl
COOTBETCTBEHHO OT 3arpsi3HEHUS BO3/yXa U MOE3JKN Ha 0OIECTBEHHOM TPaHCIOPTE, CyT./roxa; t —
BpeMsl, 3aTpaylBaeMoe 4eJIOBEKOM €XKETHEBHO Ha Mpoe3]] Ha paboTy U IOMOM, OTHECEHHOe K 24 u,
q; Tr — KOJMYECTBO JIET, B TEYEHHUE KOTOPBIX YEJIOBEK MCMOIb3yeT OOIIECTBEHHBIN TPAaHCTIOPT ISt
MOE3/IKU Ha paloTy.

CokpamieHue NpOJOJKUTEIBHOCTH JKU3HM YeloBeKa MO (akTopy HeOIaronpusaTHBIX
OBITOBBIX YCIIOBHUI B ITPEOJIOKEHHH, YTO YETIOBEK KYPHUT, ONpeAersieTcs o hopmyre
CMKs = (K, T + Ko, 5o To), (5.4)

rne Ksi u Ko —CKpBITBIH yiiepO 3710poBbIO0 MO BpeIHBIM (hakTopaM OBITOBOW Cpeibl
COOTBETCTBEHHO OT HEOJArONmpUATHBIX JKUIMIIHBIX YCIOBHM M OT KypeHus, CyT./rom; n —
KOJIMYECTBO CHUTapeT, BBIKYPUBAaEMBIX UEJIOBEKOM B JIeHb, OTHeceHHoe K 20 curaperam,
NPUBOJSAIINM K OTPaBICHHUIO, MOTPAHUYHOMY MEXKIY XPOHHUECKUM M OCTPBIM; Tx — CTax
KYpHWIIBIINKA, JIET.

3HaveHus ymepoos mo ropoackoit cpene Kri Ko u o 6sroBoit cpene Ko, Koo mpuBenens: B
Tabn. 5.4.
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Tadauna 5.4 CkpbIThIi yiiep0 310pOBbIO 10 BPeAHBIM (PAKTOPaM ropoacKoii u OLITOBOI
cpeabl

Cpena Bpenusie ¢pakTops
HaMEHOBaHHUE 00o3Ha- |ymiep0, cyT./rox
YeHHe
I'oponckas 3arpsi3HEeHUE BO3/4yXa B KPYIHBIX TOPOIax Kn 5
E>xenHeBHas TOE3/1Ka B YAChI «ITHK» B K 2
OOIIIECTBEHHOM TPAHCIIOPTE
briToBas [IpokuBaHue B HEOIATONPHUATHBIX Ka1 7
KWJIHIHBIX YCIOBUAX
ExenHeBHOE KypeHHe Ke2 50

OueHka pucKa MoJy4YeHHsl 4eJI0BEKOM TPABM C Pa3jIMYHBIMH HCX0aMH B
NMPOU3BOJACTBEHHBIX, TOPOJICKUX U OBITOBBIX YCJIOBHAX
BeposiTHOCT  TIOJIydeHHsST ~ TpaBMBI ~ YEJIOBEKOM B paslU4HBIX  cdepax  ero
JKU3HEACITCIIBHOCTH  (MPOM3BOJICTBEHHON, TOpPOACKOH, OBITOBOM) OILIGHUBACTCS BEIMYUHOMN
WHAUBUAYaAIbHOTO pucka R. IIpy HanuuMu COOTBETCTBYIONIUX CTATUCTUYECKUX NAHHBIX BETUYHHY
pHCKa ONpeAeNsioT o Gopmyre

R="1m (5.5)

N
raie N,p, — uHcio TpaBM 3a HEKOTOpBIM mepuoj BpemeHu; N — cpenHecnucoyHas

YHUCIIEHHOCTh PAOOTABIINX 3a TOT XK€ MEPHOI.
KonnuecTBeHHBIM ITOKa3aTeIeM IIPOU3BOICTBEHHOTO TPaBMaTU3Ma SIBJISIOTCA:
1) ko3 puUIHEHT YacTOTHI TPAaBMaTH3MA:

K, = 221000, (5.6)
2) KO3(1)(1)I/H_II/ICHT JaCTOThI HCCHACTHBIX CIIYYacB C JICTAJIbHBIM UCXOO0M:
Ky = 21000, (5.7)

rze Ny 4ucio TpaBM C JIETaIbHBIM HCXOOM.

OTH TIOKA3aTeNn OMPEACIIAIOT YUCIIO MocTpagaBux, npuxoammxcs Ha 1000 padoTaromux
3a ompezeNieHHbI nepuoa BpeMeHu (00bruHO 3a rof). Ilpu u3zsectpix Ky u Ku, pucku nomydenus
Ha MPOMU3BOJICTBE TPaBMbI Ry M TPAaBMBI € JIETaIbHBIM UCXO0J0M Ry, onpenenstorcs no Gopmynam

Ky

Rpp =, (5.8)
KJ'II/I

Ry = 222, (5.9)

3nauenuss K, m Ky 11 pasnuysHbIX OTpacieil SKOHOMHUKHM W OTHENbHBIX Mpodeccuii
IpHUBeeHbI B Ta01.5.5
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Ta6auna 5.5 Koagdpunuenrol yacrorsl TpaBMaTu3Ma (Kq) M 4aCTOTHI HECYACTHBIX CJIyYaeB
¢ JieTaJdbHBbIM HcX0a0M (Kiau) JIs1 0TIeIbHBIX 0Tpac/ieid H HEKOTOPBIX nmpodeccuii

Otpacis, nmpodeccus Kosdpdunment  |Koaddunument
YaCTOTHI YacToThl HECUACTHBIX
TpaBMaTu3Ma Ciyuaes ¢ JieTalbHbIM
(Kv) ncxonoM (Ky)
[To Bcem oTpacisim 5,0 0,15
Ilpomviunennocms (B CpeTHEM) 55 0,133
B TOM YHCIIE:
AJIEKTPOIHEPIreTHKA 1,7 0,131
TEIIOBEIE CETH 3 0,132
YepHas METaJLTyprus 3,6 0,146
[[BETHAsI METAJLUTYPrusi 45 0,216
pruOOPOCTPOCHHE 3,1 0,061
ABTOMOOWIbHAS ITPOMBIIIJICHHOCTh 4.6 0,069
JIECOMMIIBHOE MTPOM3BOJICTBO 16,7 0,246
MSICHAsl © MOJIOYHASI IPOMBIIIJICHHOCTh 7,4 0,079
Cenvckoe xo351cmeo 8,3 0,216
Tpancnopm (B cpeHeM) 3,6 0,162
B TOM YHCIIE:
JKEJIC3HOAOPOIKHBIN 1,3 0,111
BOJHBIN 5,0 0,345
aBUAIlMOHHBIN 2,5 0,264
Cmpoumenvbcmeo 53 0,312
Kommynanvrnoe xo3siicmeo 3,2 0,037
Boaurens - 0,32
DIEKTPOCBAPIIUK - 0,20
["azocBapmumk - 0,21
['py3unx - 0,18
Crnecapn - 0,11
KpanoBiuk - 0,14

Puck rubenu nroneit B HENpPOU3BOACTBEHHBIX YCIOBHUSX ropoga Rr m Obita Rs MoxkHO
NpUOJIMKEHHO OLIEHUTh, OJb3YsCh JAHHBIMHU, IPUBEIEHHBIMU B Ta01. 5.6

Ta6auna 5.6 Puck rudesu j1o/1eii B Henmpou3BoJACTBEHHBIX YCJI0OBUSAX

[Ipuurna rubenu B ycnosusix ropoaa (Ry),
B ycnoBusix 6sita (Rs)
ABToKaracTpoda 2,5-10*
ABunakatactpoda 1-10°
DIeKTPOTpaBMa 6-10°
[Tajenue yenoBeKa 1-10
[Tagenue mpeIMeTOB HA YEIOBEKA 6-10°
BosnelicTBue miamenu 4-10°
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Yromnenue 3-10°
ABapus Ha ADC (na rpanuue tepputopun ADC) 5-10°7
[Tpupoaubie siBjeHUS (MOJIHUU, yparaHsl U TIp.) 10%-107

Brrancnenue BCPOATHOCTHU rubenu deloBeKa B

MIPOU3BOIUTCS TIO (hopMYyJie

Rr=2%1R;

rne Rs — cymmapHBIi pUCK OT 7 TIOCIEIOBATENbHBIX COOBITHI;

BCPOATHOCTb HHANBUAYAJIBHOT'O COOBITHSL.

HOpH}]OK BbIINOJTHCHUSA pa60T1)1

O  HECOBMECTUMBIX

(5.10)

1. BuuMaTenbHO U3y4uTe BapUaHT 3aJaHus, BbIIAHHBIN MpernogaBaTenemM.
2. B cooTBercTBUM C TONYyYEHHBIM 3aJlaHUEM TMPOBEAMTE OICHKY YCIOBUH Tpyda Ha
pabodeM MecTe MO KaKJOMY HEraTUBHOMY (DaKTOpy, YKa3aHHOMY B OMHCAHUM BapuaHTa, U OIpe-
JICTTTE KJIACC BPEAHOCTH YCIOBHI TpyZa MO JaHHBIM PYKOBOJACTBA (TAOJIHUIBI B MPHIOKEHHH 1-7)

3aroyHuTe TabmuIy 5.7.

COOBITUH

Ri —

HTorosnie Taﬁ.]'[l/lllbl 0 OIICHKE yCJ'IOBI/[ﬁ TPpYAa 1o CTENMCHU BPEAHOCTU U OITACHOCTHU M IO

MOKa3aTeJaAM THIKECTH M HAIIPAKEHHOCTH.

Tabauna 5.7
daxrop Knacc ycnosuii Tpyaa
ONTUMAJ | AOIYCTH- BpEIHBIN OIaCHBIN
bHBIN MBI
1 2 31132 33 3.4 4

Knacc ycnoBuii Tpyaa no gpakropaM npou3BOJICTBEHHOM Cpe/ibl -

Knacc ycioBuil Tpyia no TsS:KeCTH M HapsHKEHHOCTH -

3. Paccumraiite CcKpbITBI yiiepd 340pOBbIO MO (aKTOpy HEOIArONPUSTHBIX YCIOBUN

IIPOM3BOJICTBA HA OCHOBAaHUU OOILIEH OLleHKH Kiacca ycinoBuil Tpyna. 3Hauenue K., BoiOepute u3

Tabi.3

4. OueHute yIJ.ICpG 3A0OPOBBIO IIO IMOKA3aTCIIIO TSAXKCCTU TPYHAOBOTO IMPOHECCAa Ha OCHOBC

Tadi. 2.

5. Ouenure ymepO 310pOBBI0 IO IOKA3aTENI0 HANpPSHKEHHOCTH TPYIOBOIO Ipoliecca

(Tpabm.3).

6. OnieHuTe BIUSHUE BPEIHBIX (PAKTOPOB rOPOJICKON U OBITOBOM CPEIb.

7. [TomyueHHbIe pe3yabTaThl 3aHECUTE B TAOIHUITY 5.8.

Tao6auua 5.8.

Knacc ycrnoBuit gesitenbHOCTH

CIDK

CH}I{HP

CIDK:

38



CIIXKs
CIIKsx

8. OueHnrte pUCK MOTYYCHHUS TPABMbI R, WM pUCK THOEIIN HA TPOU3BOJCTBE Ry COTNIacHO
p

dbopmynam (8) u (9), mogoOpaB Beau4MHBI, KOAPGUIIMEHTA YaCTOTHl TpaBMaTtu3dMa K, M Ko03(-

(GUIMEHT YacTOThl HECYACTHBIX CJIy4YaeB C JIETAbHBIM HCXOJOM Ky, a pHCK rubenu B

HEIMPOM3BOJICTBEHHBIX YCIOBHAX ropoja R. u 6vita Rs,. PesynbraTsl 3anecute B Ta611.5.9.
Ta6auna 5.9.

ITokaszarens TpaBMaTU3Ma Pacuer pucka
Kq
K'IM
Ke
Ks
R.
Rs
R

9. CnenaiiTe BBIBOJBI U MpemIokuTe pekomeHmanuu mo yeenmmueHuto CIDK u cHmkeHuio
pucka Ryp, 1 Ru.

3aganmue 5.1

Omnpenenurte cokpaleHue MpoA0KUTENLHOCTH JKU3HU pabovero-3aToOYHUKa B 3aBUCUMOCTH
OT KJIacca yCJIOBUH TPyZAa B MEXaHUYECKOM II€XE, YCIOBUM MPOKUBAHMUS, TOBEACHUS U CyMMapHbIN
puCK ero rudenu.

Pabota Benercst 31eKTpOKOPYHAOBBIMU Kpyramu. KonudecTBo okucu kpemHus (3-i kiacc
OMAcHOCTH) B Bo3ayxe paboueii 30HbI npesbimaer IIJIK B 1,5 pasa. Ilpu 3arouke mpucyTCTBYeET
oTpakeHHass OnecTkocTh. Ilpu KOHTakTe cO HUIM(OBAIBLHBIM KPYroM, BpallalOlIUMCI CO
ckopocThio 6300 00/MUH, 3aTOYHMK  HUCHBITBIBAET  BO3JACWUCTBHE  JIOKAIbHOM  BHUOpauuu,
IIPEBBILIAIOIIEH JOYCTUMYIO Ha 9 nb.

YpoBeHb IIyma mNpeBblaeT JOMyCTHMMBbIA Ha 25 aBA. OCBEImIEHHOCTh B LIEXe HU3-3a
CHJIBHOTO 3arpsi3HeHusi cucteMbl ocBeuleHus coctasiseT 0,5 En (paspsn 3putenbHoi paboThl —
IV). J)KuBer 3aTOYHHMK OKOJIO He(TenepepadbaThIBAIONIETO 3aBo/a, eMy 45 JIeT, TpyAUThCS Havall ¢
15 nert, BeikypuBaet 6osee 20 curapert B aeHb B TeueHue 30 jer. Bpems B mytu 10 mecta paboThl
cocTapisieT 1 4, B TpaHCIIOPTE 3aTOYHUK TAK)Ke MOJIBEPTaeTcsl BO3CHCTBHIIO BUOpaIUy.

3apanmne 5.2

Onpenenure BETUYMHY COKpAUIEHUS MTPOJOJDKUTEIBHOCTH JKU3HU M BEJIMYMHY pHUCKA
rubenu mactepa (MHXKEHepa) y4yacTKa BUOPOYIJIOTHEHUS U TEPMOOOPAOOTKH CTEPKHEBBIX CMecei
TUTEeHHOrO 1exa. BeHTuwsinus B mexe padoraer HeapdekTuBHO. [leun MHAYKIIMOHHOTO Harpesa
pabotaroT Ha yactoTe 3,0 MI'I1 ¢ UHTEHCUBHOCTHIO TOJIs1, TipeBbiaromie [1J[Y Gonee yem B 5 pas.
Bubpauust Ha pabouem MmecTe MacTepa MpeBbllaeT jponyctuMytro Ha 12 nb. Yposensb miyma
MIPEBBIIIAET JOMYCTUMBIN Ha 15 nbA.

MHTEHCHBHOCT TEILIOBOTO MOTOKA Ha paboueM Mmecte coctaBisieT 1,05 kB1/m? (Hopma -
0,35 kB1/™m?).
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3anbpUICEHHOCTh ATIOMHUHHEBOM M MAarHMEBOM MBUIBIO (2-H KJIacc OMacHOCTH, 0e3 0co0oro
JIeMCTBUS ), 3ara30BaHHOCTh BO3/yxa paboueil 30HbI IapaMH aMMHaKa, alleTOHa, OKUCHIO YIriiepoaa
(3-#1 kyacc omacHOCTH, BIMSCT HA PENPOAYKTHBHYO (hyHKIMIO) peBbiiiaeT [1IK B 7 pas.

Macrep XKHMBET 3a TOPOJIOM, KyJa, 100upaeTcss Ha AJIEKTpHUKe M aBToOyce B TeueHue 1,5
qaca. /oM ero pacnosoXeH OKOJIO KeJIe3HOJOPOKHOTO Nepee3sia M ypoBeHb HH(Ppa3ByKa OT MaHe-
BpPOBBIX TEIJIOBO30B B JjoMe B HOuHOE BpeMms mpeBbimaet 1Y na 10 nb. Emy 60 ner, u3 nux 45
JIET OH KYpHUT B cpeliHeM 1o 12 curapert B JieHb. TpynoBo# crax 40 er.

3amanme 5.3

Omnpenenute BETUYMHY COKpAIIEHUS MPOAODKUTEIFHOCTH KH3HH OIeparopa T'HOKOTo
ABTOMATH3UPOBAHHOTO KOMILIEKCa, paboyee MECTO KOTOPOrO OCHAIIEHO KOMIIBIOTEPOM OYKBEHHO-
U(PPOBOrO THMA, HA KOTOPOM OH paboraer Oosee 4 4 3a CMEHY, M IIyJIbTOM YIIPABJICHUS C
OOJBIIMM YMCIIOM KOHTPOJIbHO-U3MEPUTEIbHBIX HIKAIbHBIX IpUOOpoB. Oneparop MOCTOSHHO, C
JUINTEJIBHOCTBIO COCPEAOTOYEHHOro HalmroaeHust 6onee 45% OT BpeMeHU cMeHbl, 00padaThIBacT
MH(OPMaLKIO, BHOCS KOPPEKLHIO B paboTy KomIuiekca. [Ipu 3ToM OH HeceT MoJIHyI0 OTBETCTBEH-
HOCTh 3a (YHKUHMOHAJIbHOE KayeCTBO BCIOMOraTelbHBIX pabOT, a Takxke 3a olecrneyeHue
HENPEepbIBHOIO  MPOU3BOJICTBEHHOro mporecca. (OOecrieyeHre IOCIEAHEr0  3aBHCUT  OT
OIIEpaTUBHOIO MPHUHSTUS YIIPaBIEHUECKUX pelieHnid. PaboTa koMIuiekca cBs3aHa ¢ MEXaHUYECKON
BBICOKOTOYHOM 00pabOTKOI BHICOKOJIETHPOBAHHBIX cTalieil. PaboTa 2-X cMeHHast ¢ HOYHOH CMEHOM.
[TponomxurensHoCcTh cMeHbI 10 yacos. [lomelienne KomIiekca ¢ MyJIbTOM YIPABJIEHUS HE UMEET
OKOH, B HEM IpeyCMOTpeHa 00IIe00OMEHHAs! BBITSKHAs BEHTWIALUSA. JKuBeT onepaTtop B KpyIHOM
ropoje, 1oMoi nobupaercs Ha MeTpo 3a 40 munyt (0,66 waca). Kyput mo 10 curaper B 1eHb B
TedeHue 30 ser.

Omnpenenure Takke BeIMYUHY rubdenu oneparopa. Oneparopy 48 ser.

3ananme 5.4

Onpenenure BENIUYUHY COKpPALIEHUS TPOJOJDKUTEIBHOCTH KU3HU M BEIMYMHY pHCKa
rudenu uHxeHepa 50-ner, paboTarollero Ha aBUAIMOHHOM 3aBojie 25 JIET B KauecTBE MacTepa
OKPAaCOYHOI'0 y4acTKa.

ConepkaHre B COCTaBe JIAKOKPACOYHOTO a’po3ojsi—cTupona, (eHoma (3-i kiace
ornacHocTH, 0e3 ocobeHHocTell neicTBus), dopmanbaeruna (2-il kmacc OnacHOCTH, BIUSET Ha
penpoayKTuBHYI0 GyHKIMI0) coctasiser 7,5 [IJIK. YpoBeHs mryma npu mHEBMAaTHYECKON OKpacke
npesbiiaet [1/IY Ha 25 1b A, ocBEIEHHOCTH B LIeX€ U3-3a OCTOSIHHOTO HAJIM4YHUsS JAaKOKPACOYHOIO
TymaHa cocraBisger MeHble 0,5 Ex (pa3psan 3putensHoit pabotel — VI); ypoBeHB cTaTHUECKOTO
AIEKTPUYECTBA TIPH OKPACKE C TTIOMOIIBIO IIEHTPOOSKHOM AIEKTpOCcTaTHIECKON ycTaHoBKH Y OPI[-1
cocrasysgeT meHee S5 TTJ1Y.

CreneHb OTBETCTBEHHOCTH 3a OKOHYATEIbHBIA pe3yapTaT paboThl (0OS3HH OCTAaHOBKU
TEXMpoIlecca, BO3MOYKHOCTb BO3HUKHOBEHHUS OIACHBIX CHUTyallMd JUid >KM3HU JIIOJeH U 1p.)
COCTaBJISIET KJacc ycnoBuid Tpyaa 3.2. M3-3a geduunra BpeMeHH 10 HaNps»KeHHOCTH Tpyna padora
MacTepa OTHOCHUTCS K Kiacey 3.1.

Macrep *KHUBET B PSIIOM C MECTOM PabOTHI.

3amanue 5.5
Onpenenure BEITUYHHY COKPANICHHS MPOJODKUTEIBHOCTH JKH3HH Majisipa - JKCHIIHMHBI,
KOTOpasi OKpalllMBaeT MPOMBIIIUICHHBIC U3/IC)IHS C TIOMOIIBIO KpacKomyibTa BecoM 18 H B TeueHwue
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80% BpemeHH cMeHbl, T.e. 360 MUH, IpU 3TOM OHa BBINOJHSAET 0KOJIO 30 NBHXKEHUI ¢ GONBIION
aMILUTUTYJIOM B MUHYTY. YPOBEHb 3ByKa B II€X€ MpeEBbIIaeT HOpMY Ha 7 ABA, OCBEIIEHHOCTh
cocraBisier 0,6 ot Ey mpu Bemonnenuu |V paspsga 3purenbHOM paOoThl. 3ara3oBaHHOCTb,
BbI3BaHHAsl HCIAPEHHUEM pPACTBOPUTENECH Kpacku (aleToH, yaT-ciupuT - 4 Kiacc ONAacHOCTH),
npesbimaet [TJK B 3,5 pasa (yallT-COUPUT BIUSET HA PEPOTYKTUBHYIO (DYHKITHIO).

Kuger paboTHH1Ia PsiIOM € XJ1€003aBOIOM, KOTOPBIi paboTaeT KpyriocyTouHo. CucTeMbl
BEHTWJISILIUM CO3J]AI0T B HOYHOE BPEMs YPOBHHU 1iyMa, nipeBbiatoniue [11Y na 25 a1b A.
Jlobupaercst 1oMOii Ha IBYX BHJIaX TOPOJICKOTO TpaHcmopTa B TeueHue 1 yaca 15 mun. OHa KypuT B
teueHue yxe 20 jeT, B.cpeHeM 1o 15 curaper B JieHb, el 55 neT, pabounii ctax 35 jet

3amanue 5.6

Tokapp paboTaer B ciecapHO-COOPOYHOM Ilexe Ha TokapHOM craHke. [Ipu 3aTouke
MPUCYTCTBYET OTpakeHHas OnectkocTh. YactoTa Bpamienus Baia 6000 060poTOB B MUHYTY, 4TO
o0ycrnaBnuBaeT JOKalbHYI0 BHOpaluio B 1,5 pasza npesblmaronryro Hopmy. OKHa U CBEeTUIILHUKU B
[[eX€ CHJIBHO 3arps3HEHbl, MOITOMY 00Ias OCBEUICHHOCTh B 2 pa3a Xy>K€ HOPMBI. 3aHHMAaeTCs
M3TOTOBJICHHEM OTBETCTBEHHBIX JI€Tajel BBICOKOW TOUHOCTH. OTHOCUTEIbHAS BIAXKHOCTh BO3/IyXa
B 1iexe 13%. PabGouas mo3a Tokaps — crost 6osee 80% BpeMeHH CTOSI.

Tokape e3muT Ha paboTy Ha OOIIECTBEHHOM TpaHcmopTe mo 40 MUHYT B OJHY CTOPOHY.
Kyput c 16 et no nauke (20 mWTyK) CUTapeT B JICHb.

3ananme 5.7

I"apnepobumia NpuHUMaeT BEPXHIO 0/eXkay (OAHOPA30BBIA MOABEM TPy3a OKOJIO 3 Kr),
HECeT ee JI0 Belauku (mepenBwkeHue oT 1 mo 12 M), mogHUMaeT Ha BBICOTY 1,6 M U BelIaer.
Onepanusa nosropsiercsi okono 600 pa3 3a cMmMeHy. 3aTeM JAaHHas OIEpalus IMOBTOPSETCS B
o0paTHOM MoOpsiZIKe, T.e. pabOTHUIIA CHUMAeT OJEKIy C BELIaJIKU, HECET €€ M BblnaeT. PaboTHuUI
JIBOE, TO3TOMY 00111asi Harpy3Ka JAeauTcs Ha 2.

Xuser xeHImHa B OOJIBILIOM TOPOJIE, IOM CTOUT BJOJIb OXKMBJIEHHOI aBTOMarucrpaiu, Ha
paboty noOupaeTcsi Ha 00IIeCTBEHHOM TPaHCIIOPTE, 3aTpaunBas okoyio 30 MUH B 0JIHY CTOpoHY. Ei
50 net, n3 koTopbIxX oHa 30 JeT KypuT NPUMEPHO MO MOIMNAYKU curapeT B aeHb (10 mTyk).

3aganue 5.8

KapoTtaxxnuk 3aHsT nepeOpockoil o0opynoBaHus Ha OypoOBYIO: ¢ HAalapHUKOM 3arpykaeT
obopynoBanue (0AHOPA30BBIN MOaBeM Tpy3a 70 kr — 2 mT., 60 kr — 4 mrT., 40 xr — 3 mwr., 80 xr — 4
mr., 3 kr — 1 mr., 25 kr — 12 mWT) ¥ Npu NOMOIIM TPETbero paboTHUKAa — OoJiee TSKenoe
o0opynoBanue (oxHOpa3zoBblil moabeMm rpy3a 90 kr — 1 mrT., 130 xr — 1 mWT.), Ipu 3TOM Ipy3
nepeHocuTcss Ha 15 M. 3aremM B TOM K€ MOpSAKE 00OPYyIOBaHUE Pa3TPyKalOT HA BEPTOJETHOU
iomaake (mepeHoc 5 M). 3arpy3uB Bce 000py/0BaHHE B TPAKTOPHBIN npHien (nepeHoc rpysa 0.5
M), Mepee3KaroT Ha BEPTOJETHYIO IUIOLIAJKY, pa3rpyxarwT obopynoBanue (nepeHoc Ha 100 m) u
3arpy’karoT B BeproiieT (mepeHoc rpys3a Ha 5 M). Ilocne nepenera neperpyxarwT 000pya0oBaHUE B
MamuHy (mepeHoc rpysza Ha 5 m). Ilpu sToM oauH paGOTHUK JeNaeT 3a Bce BpeMs MOTPY304HO-
pa3rpy304HbIX padboT 65 riybokux (6osee 30 rpam) HakIOHOB Kopityca. C Tpy30M OH NPeo0IeBaeT
paccTostHue, paBHOe 3538 M MO ropru30HTaNN, a o BepTukay — 536 M. Kaporaxuuky 45 ner, us
KOTOpbIX OH 30 jeT Kyput npumepHo 1o monmadkd (10 mTyk) curaper B JeHb. PabGoraer oH
BaxTOBBIM METO/IOM, 3a0pocka Ha OypOBYIO OCYLIECTBIISIETCS BEPTOJIETOM IO 2 Yaca B KaXIyIO
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cTtopony. [IpooKuTeTbHOCTE BaXThl 29 JAHEH, MOCIIe Yero OH OTIBIXAeT JI0Ma, )KUBET B OOJIBIIIOM
ropo/ie OKOJIO OKUBJIEHHOMN aBTOTPACCHI.

3aganue 5.9

Pabouee MecTo 3MEKTPONU3HMKA DPACIUIABICHHBIX cojeid. llex siexTponm3a amroMUHHSL.
PabGora cBsi3aHa C BeJEHHMEM TEXHOJIOTMYECKOTO Ipolecca DJEKTPOJu3a  allOMUHUSA,
TEXHOJIOTHYECKONH 00pabOTKOM 3yeKTposn3epoB. HanmpsskeHHOCTh MarHUTHOTO TOJS Ha pabodeM
Mecte npesbimaer [IJIY B 3 pa3a. OxkHa U CBETUJIBHUKU B 1I€X€ CHJIBHO 3arps3HEHbI, MO3TOMY
OCBEILIEHHOCTh B IIeXe€ B 2 pasa Xyxke JonycTumMoi. B Bo3myxe paboueil 30HBI MPUCYTCTBYIOT
BO3TOHBI KAMEHHOYTOJBHBIX TEKOB W CMOJ, AQIOMUHUNA TPUQPTOPUI B KOHIICHTPAIUSIX,
npessimarommx [IJIK B 1,7 pa3za. TexHOIOrorn4eckuii mpouecc HEempephIBHBIN, OITOMY padora
OCYIIECTBIISIETCS IOCMEHHO, C HOUHBIMU CMEHAMMU.

XKuser snmekrpormusHuk (Bo3pact 40 yer) BONM3HM 3aBojia, IMOATOMY Ha pPabOTy XOMHT
MIEIIKOM.

3aganue 5.10

DneKTporazocBapuiuk paboTaeT B I€Xe IPOU3BOACTBA AHOAHOW MAaCChl, Ha Yy4YacTKe
MPOKAIMBAHUSA KOKCA. 3aHUMAETCS JIEKTPOAYTrOBOM CBapkoil TpyOorpoBoaoB mapa. KomudecTBo
cMoyMCTHIX BemiecTB (1 Kiacc omacHOCTH) B Bo3ayxe paboueid 30HbI mpeBbimaet [IJIK B 2 paza.
OkHa M CBETWIbHMKHU B II€X€ CHJIBHO 3arps3HEHBbI, I03TOMY OCBELIEHHOCTh OoJjiee, ueM B 2 pasza
Xyke HOpMbI. PaboTa mocMeHHasi ¢ paboToi B HOUHYIO cMeHy. Temmeparypa Bo3nyxa B 1exe 29
rpa.

Ha paboty snektporazocBapiuk aobupaercs TpamBaeMm 1o 40 MUHYT B OAHY CTOpPOHY,
Kypurt ¢ 17 net, BeIKypuBas 1o 20 IITyK CUTapeT B IEHb.

3amanme 5.11

I'maBHBI WHKEHEp 3aBoAa. Pabodyee MeCTO OCHAIEHO KOMIIBIOTEPOM, 3a KOTOPBIM OH
npoBoAMT Oosiblie 4 yacoB B JieHb. PaboTa cBs3aHa ¢ KOMILJIEKCHOM OLIEHKON MpPOM3BOACTBEHHOMN
JeSITeIbHOCTH 3aBoJa. [ J1aBHBINM MHXKEHEp HECeT OTBETCTBEHHOCTb 3a (PYHKLIHMOHAIbHOE KaueCTBO
KOHEYHO! MPOJyKIMH, pabOThl, 3a1aHus. OTHOCUTENbHAs BIAXKHOCTh BO3aAyXa B kabunete 10%.

MyxuuHe 44 roaa, Ha paboTy 1o0upaeTcs Ha aBTOMAIIMHE, 3aTpayKBast Ha jgopory mno 40-60
MUHYT, IIOCKOJIbKY JKUBET 3a ropooM. OH KypuT ¢ 22 neT npuMepHo 1o 10 curaper B 1eHb.
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Hpuiaoxkenne 1 Kiaccol ycjioBuil Tpyia B 3aBUCHMOCTH OT IAPaMeTPOB CBETOBOM Cpebl

Knacc ycnosuit Tpyna

daxkTop, nokasaresib JIOITyCTUMBIN BpEIHBIN

2 3.1 3.2

EcTecTBeHHOE OCBEIIEHNE:

K i KEO
! 03¢ (PUIMEHT €CTECTBEHHON OCBEIIEHHOCTH , 0.5 0,105 <01
%
HckyccTBEHHOE OCBEIIEHUE:
OcBeleHHOCTh paboueit I-11I, A, B1 E 0,5Ex= - <Ex <0,5Ex
E
noBepxHoctu (E, nk) mis IV-XIV, B2, B, E. <E,
pa3psAa0B 3pUTENbHBIX PadoT: T, ]I, E, K
IIpsmas 671€CTKOCTD OtcyrcTBUE Hannuune
Koaddunment mynbcanuu ocsemeHHoctu (Ki,%) K Ko

* KoHTposb mpsMOii GIECTKOCTH HPOBOAMTCS BH3yalbHO. IIpM HAIMYMM B MOIE 3PEHUS
pabOTHUKOB CIICIISANIMX WCTOYHUKOB CBETA, YXYIUICHUS BHIUMOCTH OOBEKTOB DPa3JIMUCHUS WU
*ano0 paOOTHUKOB Ha AUCKOMQOPT 3peHUs YCIOBHS TPyAa MO JAHHOMY IMOKa3aTe0 OTHOCAT K
kiaccy 3.1.

IMpunoxenne 2 - Kaaccebl ycj1oBHii Tpy/Aa NpU AeCTBMU HEMOHU3HPYIOLIHAX
3JIEKTPOMATHUTHBIX M3JIyUYeHU I ONITHYECKOIr0 AUana3ona (JiasepHoe, yiabTpadguoseroBoe)

Knacc ycnoBuii Tpyna

®dakrop HOHE;;ITHM BpEHBIN ONacCHBIN
2 3.1 3.2 3.3 3.4 4
[TAY1 >IIAY:
JlazepHoe u3mydeHue <10 <10? <10® >10°

HAYe 1 =TV oy, | oy, | ye | s

IIpHU HAJTNYINKN
MMPOU3BOJACTBCHHBIX

2) 2)
UCTOYHUKOB Y D-A+ AHN >/THU

(]
o
[aa]
S o
2 £ | YO-B, YO-C, Briv?
g g | IpY HAJIMYNHU
8 3 | ucrounukos YOO
= = | npodunaxrrueckoro 9-45Y)
; HazHaueHus (YD-A),
MBT/M? ¥

1) Ilpu HecoONOICHUN HOPMATHBHBIX TPEOOBAHUIN YCTAHOBKA MPOPHIAKTHUYESCKOTO OOIyUCHHS
MOJJICKUT OTKIIIOYEHHIO BBHAY €€ HedddexkTuBHOCTH ((akTHueckas OOJIYy4eHHOCTb MeHee 9
MBT/M?) mmu omacHocTH ((pakTHueckas oOnyueHHOCTh Oomee 45 MBT/M?) M TIpHM OLEHKe
MapaMeTpPOB OCBEIICHUS CYUTAETCS OTCYTCTBYIOIIEH

2) B coorBerctBuM ¢ «CaHWTapHBIMH  HOPMaMH  yIbTPa(UOJIETOBOTO  HU3JIYYCHUS B
MPOU3BOJACTBEHHBIX MomenieHusx» (Ne 4557-88). [Ipu npessiienun JIHU pabGota gomyckaercs
MIPH UCTIOJI30BAHUU CPEJCTB KOJJICKTUBHOUW W/UITN WHIUBUYyaTbHOU 3aIUTHI.

I1/1Y1 - nst xpouuueckoro Bozaenctsus, [1/1Y 2 - ay1s1 oIHOKpaTHOTO BO3AEHCTBHUSL.
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Ipuioxkenne 3 - Kiaccsl yejioBHi TPyaa B 3aBUCMMOCTH OT YPOBHeil 1Iyma,
JIOKAJIbHOM, 0011eil BUOpauuu, uHdpa- u yJabTpasByka Ha pabouemM MecTe

HasBanmue paxropa, = Kaacc yenobuit T“pyna =
HOKA3ATEILb AONMYCTUMBbIii BpeIHBII ONACHBIH
S— mMepéHm 2 31 | 32 | 33 | 34 4
Ipesbimenne IJ1Y, pa3
[ITym, 5KBUBaJIEHTHBIN YPOBEHb <Iay 5 15 25 35 >35
3BYKa, 1BA
BuOpanus nokanbHas,
SKBUBAJICHTHBIN
KOPPEKTHPOBAHHBIH YPOBEHb <11y 3/1,4 6/2 9/28 | 12/4 >12/4
(3HaueHue) BUOPOCKOPOCTH,
BuOpoyckopenust (nb/pa3z)
Bubparus o0111ast, 5KBUBaJICHTHBII
KOPPEKTHPOBAHHBII YPOBCHD <My 6/2 12/4 | 18/6 | 24/8 >24/8
BUOPOCKOPOCTH, BHOPOYCKOpEHUS
(nb/pa3)
Nudpas3Byk, o0mmmii ypoBeHb <[y 5 10 15 20 >20
3BYKOBOT'O AaByieHus, n1b/JIuH
VYapTpa3Byk BO3AYLIHBIN, YPOBHU
3BYKOBOTO JIaBJIeHHUs B /3 <Hay 10 20 30 40 >40
OKTaBHBIX I10JIOCAX YacToT, 1b
YpTpa3ByKk KOHTAKTHBIN, YPOBEHb <[ay 5 10 15 20 >20
BUOpockopoctH, 1b

IIpunoxenne 4 - Kinaccesl ycj10Bui Tpyaa NpH AeiiCTBHHA HEMOHU3HPYIOIIMX
3JIEKTPOMATHUTHBIX 10JIeH M U3/1y4eHHH

Kunacc ycioBuit Tpyna

., | momyct . omac
[Tokazarens ONTUMAJIBHBIN - BpEIHBIN "
MBI HBIH
1 2 31 [ 32[33[34] 4
[Tpessimenne [TV (pa3)
['eomaruutHoe nose (ocnadaeHue €CTECTBCHHBI
( ) 9 <BAY | <5 >5 - - -
i pon
€CTECTBEHHBI
DIIEKTPOCTATUIECKOE TI0JIe 9 <1y | <§ >5 - - -
i pon
€CTECTBEHHBI
ITocTossHHOE MarHUTHOE TOJIe 9 <Ay | <5 >5 - - -
i pon
DJEeKTpUYECKUe MO €CTECTBEHHBI
P ¢ $ <Ay | <5 [<10|>10| - | >40
npoMblnuieHHON 4acToThl (50 ') i dhon
MarauTHbIE MO MPOMBITILIEHHOM €CTECTBEHHBI
p $ <My | <5 [ <10 |>10| - -
yacToThl (50 ') i dhoH
DNIeKTpOMarHUTHBIE MOJIS Ha <BJY >BJ1
pabouem Mecte nosib3oBatens [I9BM - Y
DNEeKTPOMarHUTHBIC U3TYICHUS
pPaiMO4YacTOTHOIO AHAana3oHa
€CTECTBEHHBI
0,01-0,03 MT'u o <y | <5 | <10|>10] - | -
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0,03-3,0 MI'n CACTIECHIN iy | <5 [ <10 >0 | - | -
i hoH
3,0-30,0 MI'n COTETIBEHIR L <y | <3 | <5 [ <10 [>10 | -
i hoH
30,0-300,0 MI'i eCT;C;B::HH <[y | <3 | <5 |<10|>10 | >100
300,0 MI'it ~300,0 [Ty e“??j:*‘“ <IY | <3 | <5 | <10 |>10 | >100
]_HI/IpOKOHOJIOCHbII/Iu ) <y | <5 S5 S50
JIEKTPOMArHUTHBIN UMITYJIBC
Ipunoxenue S - Kitacebl ycJ10BHH TPy/Aa B 3aBHCUMOCTH OT COAEpPKaHUA
B BO3]1yXe paboueii 30HbI BpeAHbIX BemecTB (npesbimenue [I1K, pa3)
Kunacc ycioBuit Tpyna
Bpenubie BelecTa. JIOITYCTUMBIH BpEJIHBIN OIaCHBIN
2 3.1 3.2 3.3 3.4 4
Bpennsie BemectBa 1-4 kitaccoB <TIJIK 11- | 31— |10,1—- | 151 -
OMACHOCTH, 3a  WCKJIIOYCHHEM | — Make 3,0 10,0 15,0 20,0
MEPEUYUCIICHHBIX HUXKE 11- | 31— | 10,1
< ITKcc 3.0 10,0 15.0 >15,0 >20,0
Beicoko-
ymepennopubdporennsie AIID]T ;
IIBITH, COJIEpIKAIIIe TPHPOTHBIC <HAK 11-121- | 41- >10
(acOecTbl, IIEOTHUTHI) U <KTTH 2.0 4.0 10
HCKYCCTBEHHBIE (CTEKIISIHHBIE,
KepaMHu4ecKue, yriepoaHble U JIp.)
MUHEpAIbHBIE BOJIOKHA

IIpuaoskenne 6 - Kinaceol yc10Buii Tpyaa mo nokasaTessiM TsIKeCTH TPYAOBOI0 Mpolecca

Knaccel ycnoBuii Tpyna

TToKa3aTen ThKeCTH Ol:I’TI/IMaJ'IBH Honmyctrmslit Bpennslii (TsbKeIbIN TPYA)
TpyI0BOrO MpoTECea I (JTeTKas (cpennsist
¢buznueckas | ¢uznueckas 1 crenenn 2 cTeneHu
Harpyska) Harpyska)
1. ®uznueckas AMHaMHUYeCKas Harpy3Ka
(eIMHUIIBI BHEITHEH MeXaHUUECKOH padOoThl 32 CMEHY, KT * M)
1.1. IIpu pernonanbHON
Harpyske (c
IIPEUMYILIECTBEHHBIM Y4aCTHEM
MBILII PYK U TUIEYEBOTO T05ICa)
IIPU NIEPEMELLIEHUH TPYy3a Ha
paccTostHue 10 1 M: ooitee 7000
TUIsL MY*KYUH 1o 2 500 10 5000 1o 7 000 6onee 4000
TUIA JKEHITUH no 1500 no 3 000 1o 4 000
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1.2. IIpu obmeli Harpy3ke (¢
y4acTHEM MBIIII PYK, KOpITyca,
HOT):

1.2.1. ITpu nepemMelieHnu rpy3a
Ha paccTosHue oT 1 10 5 M

JUTSL MY)KIUH mo 12 500 1o 25 000 10 35 000 no | 6osee 35000
JUTSL KEHIIMH 10 7 500 1o 15 000 25 000 6osee 25000
1.2.2. ITpu nepeMeleHnu rpy3a
Ha paccrostHue 6osee 5 M
JUISL MYKYUH no 24 000 1o 46 000 1o 70 000 oo ooitee 70000
JUTSL KEHIIMH 10 14 000 1o 28 000 40 000 6omee 40000
2. Macca nogAHMMaeMOro U MepeMelaeMoro rpys3a Bpy4Hyto (Kr)
2.1. Ilogbem u nepemMernieHue
(pa3oBo€) TAKECTH TIPH
YepeI0BaHHUH C IPYroi paboToi
(o 2 pa3 B yac):
TUTSE MYKYUH no 15 1o 30 1o 35 6onee 35
TUIS YKEHIITUH oo 5 no 10 no 12 Ooiee 12
2.2. TlompeM U miEepeMeIieHUE
(pa3oBO€) TSHKECTH MOCTOSHHO B
TeYCHHE paboyveli CMEHBI:
bi () 1o 15 10 20 6onee 20
TUTSE MY>KUUH
o 3 o 7 no 10 ooiee 10
JUTSI JKESHIIHH
2.3. CymmMapHas macca rpy3os,
nepeMeniacMbIX B TCUCHUE
Ka)KJIOTO Yaca CMEHBI:
2.3.1. C paboueii moBepXHOCTH
JUIS. MY>KYUH 1o 870 1o 1500 6omee 1500
JUTSL YKEHIITNH 110 250 10 350 10 700 ooiee 700
1o 100
2.3.2. C nona
TUTSE MY)KIUH 1o 100 1o 435 10 600 ooiee 600
JUTSL KEHIIIUH 1o 50 no 175 10 350 6onee 350
3. Crepeotunusie padboune
JBUKEHHSI (KOJTMYECTBO 32
CMEHY)
3.1. IIpu nokanbHON Harpy3ke 10 20 000 10 40 000 10 60 000 6oiee 60 000
(C ygacTueM MBIIII KUCTEH 1
nanableB
pyK)
3.2. Ilpu pernoHanbHOI 10 10 000 10 20 000 10 30 000 6omee 30 000

Harpyske (mpu padbote ¢
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IIPEUMYIIECTBEHHBIM Y4acTHEM
MBILII PYK U TUIEYEBOTO M05ICa)

4. Cratuueckas Harpyska -
BEJIMYMHA CTATUYECKON
Harpy3KkHu 3a CMEHy I1pu

yIepKaHUM Ipy3a, IPUI0KEHUU
ycuiui (Kre - ¢)

4.1. OnHoM pyKoOI¥d:

TUISL MYKYUH 1o 18 000 1o 36 000 1o 70 000 6oiiee 70 000
JUIS )KCHIITUH 1o 11 000 1o 22 000 10 42 000 ooiree 42 000
4.2. JIBymMs pyKaMu:
JUTSL MYKYUH 1o 36 000 1o 70 000 no 140000 NES
RS 1022000 | 11042 000 110 84 000 140000
oouee 84 000
4.3. C yyactueM MBI KOpIryca
11 Hor: 1043000 | xo 100 000 110 200000 Gonee
FUI MYZHIH 200000
1o 26 000 1o 60 000 10120 000
JUIS1 )KEHIIUH Soree
120000
5. Pabouas mo3a
5. Pabouas noza CBobonnas, | Ilepuoanuecko | Ilepuonnuecko | Ilepuonuye
ynooHas e, 10 25 % e, 1o 50 % cKoe, boiee
mo3a, BpEeMEHHU BpEMEHHU 50%
BO3MOYKHOC CMEHBI, CMEHBI, BpEMEHU
Th CMEHBI | HAaXOXXJCHHE B | HaXOXXICHHE B CMEHBI
pabouero Hey00HOI Hey100HOI HAXO0XJICHU
TTOJIOKEHUS (paboTa ¢ u/unu eB
Tena (cums, IIOBOPOTOM (UKCUPOBAHHO | HEYAOOHOM
CTOSI). TYJIOBHUIIIA, i mo3e; W/
Haxoxnenu | HeyaoOHBIM npebbiBaHUE B | (puKcHpoBa
€ B [103¢€ pa3MEIIEHUEM | BBIHYXKIEHHOM | HHOM MO3€;
CTOS J10 KOHEYHOCTEH U nose (Ha npeObIBaHU
40% Ip.) u/vim KOJICHSX, Ha eB
BpEMEHU | (PUKCHPOBAHHO | KOPTOUKAX U T. | BBIHYXJICHH
CMEHBI. i mo3e 1.) 10 25 % oii mo3e (Ha
(HEBO3MOXKHOC BpEMEHU KOJICHSIX, Ha
Th U3MECHEHUS CMEHBI. KOPTOUYKax
B3aMMHOTO Haxoxnenue B U T. 1)
MOJIOXKEHUS no3e cros 1o | 6oxnee 25 %
Pa3JInYHBIX 80 % BpeMeHn BpEMEHU
yacTel Tena CMEHBI CMEHBI.
OTHOCHUTEIJIBHO Haxoxnenu
JIPYT IpyTa). € B I103¢
Haxoxnenue B cros Oonee
I03€ CTOS 110 80 %

47




60 % BpeMeHu BPEMEHU
CMEHBI. CMEHBI.
6. Haksionsl kopmyca
Haxnons! kopnyca
(BeIHYXAeHHBIE Oostee 30°), 1o 50 51-100 101 - 300 csbimie 300
KOJIMYECTBO 32 CMEHY
7. IlepemernieHust B IpOCTPAHCTBE, 00YCIOBICHHBIC TEXHOJIOTHYECKUM ITPOLIECCOM
7.1. I1o ropuzoHTamn no 4 o 8 no 12 ooee 12
7.2. I1o BepTUKaIU no 1 o 2,5 oo 5 Oolee 5

IIpuioxenue 7 - Kitacenbl ye10Buii Tpyaa mo noka3zarejisiM HANPSAKEHHOCTH TPY0BOI0

npouecca

Knaccel ycnoBuii Tpyna

IToka3zarenn OnTumanbHbII JomycTumMslit Bpenusiii (HanpsbxkeHHbIH Tpya)
HaIPSHKEHHOCTH (Hanmpsxennocts | (HampsikeHHOCTB
TPYZIOBOTO IIporecca TPY/a JETKOU TpyJa CpeIHEH 1 crenenu 2 creneHn
CTETEeHH) CTEIICHH)
1. HTEeNNeKTyanpHble HATPY3KHU:
1.1. Coneprxanue OTtcyTcTBYET Pemenue Pemenue DBpUCTHYECKAs
paboThI HE00X0AUMOCTh IIPOCTHIX 3a7a4 CJIOXKHBIX (TBOpuUECKast)
NPUHSTHS 10 UHCTPYKIINH 3aja4 ¢ JIESATEIBbHOCTB,
peleHus BBIOOPOM IO Tpebyromast
W3BECTHBIM pelieHus
aJIropuTMam aJIropuT™a,
(pabota mo €MHOJIMYHOE
cepuu PYKOBOJCTBO B
MHCTPYKLUHN) CJIOKHBIX
CUTYaLUAX
1.2. Bocipusitue Bocnpustne Bocmpusitue Bocmpusitue Bocnpusitne
CUTHAJIOB CUTHAJIOB, HO HE CUTHAJIOB C CUTHAJIOB d CHUTHAJOB C
(nHbOpMAIIN) U UX Tpedyercs MOCTEAYIOMEH | MOCIECAYIONIMM | MOCIEAYIOIIEeH
OLICHKa KOPPEKLM KOppeKLuuen COIOCTAaBJICHUE | KOMIUIEKCHOMN
e CTBUI NEeUCTBUH U M (pakTHUECKHX OIICHKOM
ornepanuin 3HAYECHUU CBSI3aHHBIX
rapamMeTpoB ¢ IapaMeTpoB.
150, KommiekcHas
HOMMHAJIBHBIMH|  OLICHKA BCEH
3HAYEHUSIMHU. IIPOU3BOJICTBEH
3aKII04YNUTEIIbHA HOM
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s OILICHKA JCSITCIbHOCTH
(haKTHIECKUX
3HAYEHU
apamMeTpoB
1.3. Pactipenencuue OO6paboTka u O0paboTtka, OO6paboTtka, KouTpons u
(GYHKINH 110 CTETIeHH BBITTOJIHCHHE BBITTOJIHEHUE NpOBEpKA U | MPEIBAPUTEIBH
CJIOKHOCTH 3aJ[aHHs 3a/laHus 3aJlaHus ¥ €T KOHTPOJIb 32 ast pabora 1o
poBepKa BBITTOJIHEHUEM | PACIPEICIICHHIO
3aaHUs 3aaHui
JPYTUM JTUIAM.
1.4. Xapaxrep Pab6ora o Pa6ota o Pabora B Pa6ora B
BBITOJIHSIEMOMN WH/IMBUYAIbHOM | YCTaHOBIICHHOMY YCIIOBHSX YCIIOBHSX
paboThI y IJIaHy rpaduKy ¢ neduuura nedunura
BO3MOJKHOU €T0 BpPEMEHU BpPEMECHH U
KOppeKLHen 1o uHpOpMAIINH C
X0y TIOBBIIICHHON
JESITSIIbHOCTH OTBETCTBEHHOCT
BIO 32
KOHEUYHBIN
pe3ysbTar
2. CeHCOpHBIE HArpy3Ku
2.1. JInuTenpHOCTh
COCPENOTOICIIDTO 10 25 26 — 50 5175 Gonee 75
HaomoaeHus (%
BPEMEHH CMEHBI)
2.2 I1noTHOCTH
CUTHAJIOB (CBETOBBIX,
3BYKOBIX) I 10 75 76175 176 — 300 Goree 300
COOOIIEHNI B
cpenHem 3a | yac
paboThl
2.3.Yucno
MIPOM3BOJICTBEHHBIX
00BEKTOB 10 5 6-10 11-25 6onee 25
OJTHOBPEMEHHOTO
HaAOIIOICHUS
2.4. Pa3mep oObeKTa
paznuueHus (pu
pacCTOSHUU OT TJIa3 5-1,1 Mm -
paboTaromiero 0 ooiee 50 %, 1-0,3 MM -
00BEKTa pa3InIeHUs oomee 5 MM - 1-0,3mm- oomee 50 %; | menee 0,3 MM -
He 6omee 0,5 M) B MM 100% 1o 50 %; menee 0,3 MM - 6onee 50 %
MIPH JUTUTEITLHOCTH Menee 0,3 MM - 26 - 50 %
COCPEOTOYEHHOTO 10 25 %
Haomotenus (%o
BPEMEHU CMEHBI)
2.5. Pabota c
ONTHYECKUMU
HpHOOpaMH 10 25 26 — 50 5175 Gonee 75
(MHKPOCKOTIBI, JTYIIbI
U T.IL.) IpU
JUTUTEIIbHOCTH
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COCPENOTOYEHHOTO
Ha6monenus (%
BPEMEHH CMEHBI)

2.6. HaGmaronenue 3a
JKpaHaAMH
BUJICOTCPMHHAJIOB
(4acoB B CMEHY):
pu OYKBEHHO-
U (POBOM THIIE

OTOOpaKCHHS 1o 2 1o 3 o 4 Ooitee 4
uHpOpMaLUu:
pu rpaduueckom
THUIIE OTOOpaKEHUS 1o 3 7o 5 70 6 6oitee 6
uHpopmanuu:
2.7. Harpy3ka Ha Pa36opun-

CJ'IYXOBOI71 aHaJIu3aTop

Paz6opun-BocTh

BOCTb CJIOB U

Pa36opuun-BocTh

(npn CJOB M CHTHANOB | 0 CJIOB U
P . Paz6opuun-BocTh ot 90 mo 70 %. R CUTHAJIOB MEHEE
MPOU3BOJCTBEHHOMN 70 mo 50 %. o
CJIOB M CUTHAJIOB Nmerorcs 50 % Nmerotes
HEOOXOMMOCTH o Hmerorcs
ot 100 10 90 %. | momexw, Ha hoHe IIOMEXH, Ha
BOCIIPUSATHS PEYH HIIH MMOMEXH, Ha
[Tomexu KOTOPBIX PEUb (hoHE KOTOPBIX
muddepeHIIPOBAHHBI (hoHE KOTOPBIX
OTCYTCTBYIOT CJBIIITHA Ha peYb CIBIIIHA
X CUTHAJIOB) peyb CIIbIIIHA
pPacCcTOSTHUU JI0 Ha PaCCTOSTHUU
Ha PaCCTOSTHUH
35M mo1,5m
J0 2 M
2.8. Harpyska Ha
TOJIOCOBO ammapar
CyMMapHOe
(cymmap 1o 16 10 20 1o 25 oonee 25
KOJIMYECTBO YacoB,
HaroBapuBacMoe B
HEJIEITI0)
3. OMonMOHaTIbHBIE HATPY3KU
3.1.Crenenn Hecer
Hecer
OTBETCTBEHHOCTH 3a OTBETCTBEHHOCT
OTBETCTBEHHOC
pe3ynbTaT Hecer 5 32 b 32
COOCTBEHHOM OTBETCTBEHHOCTH (GyHKITMOHATTBEH
(GyHKIIMOHAIb
JESTEIbHOCTH. 3a 0€ KauecTBO
Hecer HOE Ka4eCTBO N
3HAUYUMOCTb OIIUOKU (GyHKIIMOHATILHO . KOHEYHOM
OTBETCTBEHHOCTh e KAUCCTRO OCHOBHOM S —
3a BBITIOJTHEHUE paboTsI POAYKIIHIL,
BCITOMOTaTEIIbHBI paboTHI,
OTJIEbHBIX (3amanus).
X pabot 3aJlaHusl.
JJIEMEHTOB . Brneuer 3a
. (3amanuii). . Brieuer 3a
3amanuii. Bieuer . cobou .
. Bneder 3a coboit co0oif
3a coboit UCTpaBJICHUS
JIOTIOTHATEITLHBI TTOBPEKICHHE
JIOTIOTHUTEIbHBIC 3a cueT
¢ YCHIIHSI CO 00opynoBaHus,
ycuius B pabote JOTIOTHUTETTHH
CTOPOHBI . OCTaHOBKY
CO CTOPOHBI BIX YCHITUI
BBIIIIECTOSIIETO TEXHOJIOTHIECK
paGorHuKa OBOJICTBA peero Oro Tporecca u
PyK KOJUTCKTHBA P
(Opuranupa, MOJKET
(Tpymisl,
Macrepa | T.I1.) BO3HUKHYTh
Opurazsl 1
OTaCHOCTb JIJISI
T.I1.)
KU3HH
3.2. CteneHb pucKa Hcximouena BeposiTHa
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U1 COOCTBEHHOM
KU3HUA

3.3. Crenenb
OTBETCTBEHHOCTH 34
0€30MaCHOCTh JPYTUX
ML

Uckimrouena

Bo3zmoxHa

3.4. KonnuecTtBo
KOH(JIMKTHBIX
CUTYaLNA,
00yCIIOBJIEHHBIX
npodeccnoHaTbHOM
JEeSITeNIbHOCTBIO, 32
CMEHY

OTCYyTCTBYIOT

Boinee 8

4. MOHOTOHHOCTB Harpy30k

4.1. Yucno
3JIEMEHTOB
(npuemoB),
HEOOXOAUMBIX JUIS
peanusaiuu npocToro
3aJlaHUs WK B
MHOT'OKpPaTHO
HOBTOPSIOLINXCS
ornepanusx

oomee 10

MeHee 3

4.2.
[TpoaoKUTENBHOCTh
(B ceK) BBITIOTHEHUS
MPOCTHIX 3aJaHUI
WJIU TIOBTOPSIOIIMNXCA
onepaunui

ooitee 100

100 - 25

24-10

meree 10

4.3. BpeMst akTUBHBIX
nerictBuii (B % K
MIPOAOIKUTETLHOCTH
cMmeHbl). B ocranbHoe
BpeMs — HabJoIeHne
3a X010M
POM3BOJICTBEHHOTO
nporecca

20 u Oostee

19-10

MmeHee 5

4.4. MOHOTOHHOCTh
MPOU3BOJACTBEHHOMN
00CTaHOBKH (BpeMs
MacCUBHOTO
HaOII0IeHUS 32
X0JIOM TeXTpoliecca B
% oT BpeMeHU
CMEHBI)

meHee 75

76-80

81-90

ooiee 90

5. Pexum paboThl

5.1. ®akTnyeckas
MTPOJIOJIKUTEIILHOCTD
pabouero qHs

6-7u4

8-91y

10— 124

oosee 12 4y

5.2. CMEHHOCTb
paboThI

OnHocMeHHast
paborta (0e3

pabora (6e3

JIByxcMeHHast

TpexcmeHnHas

pabota

Heperynspnas

CMCHHOCTbD C
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HOYHOI CMEHBI) HOYHOM CMEHBI) (pabota B paboToii B
HOYHYIO HOYHOE BpeMsi
CMEHY)
5.3. Hanuuue [TepepriBbl ITepepbiBbI [TepepriBbl HE [TepepbiBbl
periiaMeHTUPOBAHHbBI | PErIaMEHTUPOBAH | PErJIAMEHTUPOBA | PErVIAMEHTHPO | OTCYTCTBYIOT
X TEPEPHIBOB U UX bl, JOCTaTOYHOM HBI, BaHbI U
MPOJIOJDKUTENBHOCTD | MPOAOJIKUTENBHOC | HEIOCTATOYHOM | HEJOCTaTOYHO
tH: 7 % u 6omee MPOJIOIKUTEIBH "
pabodero BpemeHu | octu: oT 3 10 7% | IPOJOKHUTEH
pabouero HocTH: 10 3 %
BpEMEHHU pabouero
BpPEMEHHU

IIpakTHyeckoe 3axanue Ne 6
JlepeBo 0TKA30B M PACYET 05KHIA€MOI0 PUCKA BOSHUKHOBEHHS aBapHM.

JlepeBo OTKa30B (JIEpeBO aBapuii) MpeNCTaBIsieT COOON CIOXHYIO TpadoOrHuecKyro
CTPYKTYDPY, JIEXKAIIYI0 B OCHOBE CIIOBECHO-TPa(hUIECKOTO CIIocoda aHainn3a BOSHUKHOBEHHS aBapHu
U3 [OCJIEZI0BATEIbHOCTEN M KOMOMHAIMI HEUCIIPABHOCTEN M OTKA30B AJIEMEHTOB CUCTEMBI.

Metoabl nepeBbeB OTKAa30B M COOBITHH IMO3BOJISIOT Y4eCTh (DYHKIIMOHAIBHBIE B3aUMOCBS3H
AJIEMEHTOB CHUCTEMBI B BHUJE JOTMYECKUX CXEM, YUUTBHIBAIOUIMX B3aUMHYIO 3aBUCUMOCTb OTKAa30B
AJIEMEHTOB WJIU TPYIII SJIEMEHTOB.

Hwmest Takylo cxeMmy, CHEIMAINCT, Aaxe He 001ajasi OCHOBAaTEIbHBIMU 3HAHUSIMU MO TEOPUU
BEPOSITHOCTEH, MOKET HE TOJIbKO HalTH Hanbosee Oe30macHbI BapuaHT pa3BUTHs COOBITUH, HO U
OLIEHUTb OXHJIAEeMBbIH PUCK, €CIIH COOTBETCTBYIOIIEE AECPEBO COOBITMH WM OTKA30B JONOJIHEHO
CTaTUCTUYECKUMHU JTaHHBIMU

AHanu3 JiepeBa OTKa30B — ATO OINKCAaHUE BCEX BO3MOXHBIX NMPUYMH OTKa30B. Haumbonee
JOCTYIHbBIE JI1 WCCIENOBAaHUS NPUYUHBI — 3TO OTKa3bl KOMIIOHEHTOB, MO KOTOPBIM HMMEETCS
JIOCTaTOYHOE KOJIMYECTBO CTAaTUCTHUECKUX JaHHBbIX. C IOMOIIBIO aHaau3a JepeBa OTKa30B
(dakTHyeCcKu JieraeTcs MOMbITKAa KOJIMYECTBEHHO BBIPA3UTh PUCK JETYKTUBHBIM MeTO/I0M. [lepeBbs
OTKa30B MJCHTU(UIUPYIOT COOBITHE WIM CUTYAIMIO, CO3JAIOIIME PUCK, IMOCIE Yero CTaBUTCS
BOIPOC: KaK MOTJIO BOBHUKHYTh TaKoe COOBITHE?

IIpakTnyeckasl MOJE3HOCTh JEPEBAa OTKA30B 3aBHCHUT OT TIIATEIBHOCTH OLIEHKU BEPXHETO
cOOBITUS. BOJIBIIMHCTBO HEMOCPEACTBEHHBIX MPUYUH BEPXHUX COOBITHM MOTYT HM3y4aTbes, Kak
OyaTO OHM CcaMHU SBJSIOTCS BEPXHHUMH COOBITUAMU. TeopeTuueckd TaKoil aHaau3 MOMKET
MIPOBOAMTHCS OYEHb JETalbHO Ha MHOTIMX ypoBHsX. Hamboree noctymHble Juisi HccielOBaHUS
IOPUYUHBL - ATO OTKa3bl KOMIIOHEHTOB, IO KOTOPHIM MMEETCS JIOCTaTOYHOE KOJUYECTBO
CTaTUCTUYECKUX JTAHHBIX.

MeToanka nocTpoeHu AepeBa 0TKA30B .

OnpenenstoT BepoSATHOCTh aBAPHIHOTO (MIPEAETHHO OMAacHOTO, KOHEYHOT0) COOBITHUS, KOTOPOE
SBJISIETCS BepIIMHON JAepeBa. JlaHHOE cOOBITHE YeTKO (hOPMYIHPYIOT, JAOT MPU3HAKH €0 TOYHOTO
pacniozHaBaHusl. [1Jis 00bEKTOB XUMUYECKON TEXHOJIOTUH, HAlIPUMEP, K TAKUM COOBITUSM OTHOCSTCS
pa3phIB ammapara, rmoxap, BbIXOJ PEaKIMH W3-TIoA KOHTpoJs u Ap. Ecnu koHeuHoe coObITHE cpasy
OTpEeAeNUTh HE YAaeTcs, TO MPOU3BOMAAT MPSIMOM aHamu3 pabOoThl OOBEKTa C Y4ETOM H3MEHEHHS
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COCTOSIHUS pab0OTOCTIOCOOHOCTH, OIIMOOK orepaTopa u T.1.
[lepeuncisitoT BO3MOXKHBIE OTKa3bl, PACCMATPUBAIOT WX KOMOMHAIMM, OIPEICIISIOT
MOCEICTBHSI STUX COOBITHIA.
Hcnonb3ys cTaHIapTHBIE CHUMBOJIBI COOBITHH M JIOTMYeckHe cUMBOJIBI (Tabm.l), nmepeBo
CTPOSIT B COOTBETCTBUU CO CIICAYIOIIMMHU MPABUIIAMH:
a) KOHEYHOE (aBapHIHOE) COOBITUE ITOMEIAIOT BBEPXY;
0) /JepeBO COCTOMT M3 TMOCIEAOBATEIbHOCTH COOBITUH, KOTOpbIE BEAYT K KOHEYHOMY
COOBITHIO;
B) CBSI3b MEXK/y YPOBHSMH OCYILIECTBIISIETCS C TOMOIIBIO JJOTUUECKHX 1eMeHTOB «», « 1IN »;
r) COOBITHE HaJ JIOTHYECKUM 3HAKOM MOMENIAI0T B NPSMOYTOJBHUKE, a CaMoO COOBITHE
OTHCHIBAIOT B ATOM IPSIMOYTOJILHUKE;
1) IEPBUYHBIEC COOBITUS (MCXOIHBIE IPUYMHBI) PACIIONAralOT CHU3Y.

Ta@mua 1- CTaHI[apTHBIe CHMBOJIbI COOBITHI U JIOTHYECKHE CHUMBO!JIbL, IPUMCHACMBIC IIPHU IIOCTPOCHUHA
JACPEBHLEB OTKA30B

Buj saementa HauMmeHnoBaHnue Omncanune
B Breixomnomn CUTHAJI B
Cxema «M1» MOSIBIISIETCS.  TOJIBKO ~ TOT/IA,
1 (coBmerieHne) KOTJIa MOCTYIAIOT BCE BXO/HBIC
A Az As CUTHAJIbI
B Brixoanoit CUTHAJ B
Cxema «1JIN» MOSIBIISICTCSA TIPU TIOCTYIUICHUH
(o6benuHeHmE) OIHOTO WM  HECKOJBKUX
At A A CUTHAJIOB 4|
Pesynprar KOHKPETHOM
Pesynbrupyromee
KOMOMHAIIMK OTKAa30B HA BXOIE
coObITHE .
JIOTHYECKOW CXEMBI
IlepBruHbI OTKa3

IIpocreiimee 1epeBo OTKAa30B, XapaKTepU3yIONiee BO3HUKHOBEHHE MOXKapa B ammapare, MOKa3aHo Ha
puc. 1.
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Ramesdzene

i Feaiets

Mg IgparnE A (]
BOCNNAMEHEAAA
AHRCTH IATA KN

nr 13

2T proscRs

ol JrcEEHn

Puc. 1 I[epeBo OTKa30B, XapaKTCPpU3YIOICC BO3HUKHOBCHUC I110Kapa B allriapare

[lpn mocTpoeHnM aepeBa OTKAa30B COOBITHS PACIONiararoT Mo YpOBHSAM. [J1aBHOE (KOHEYHOE)
COOBITHE 3aHMUMAET BEPXHUI — HYJIEBOH YPOBEHB, HIDKE PACIIOJararoT coObIThs 1-To ypoBHS (cpean
HUX MOT'YT ObITh U HadajbHbIE), 3aT€EM 2-TO YpOBHS U T.J1. Eciu Ha nepBoM ypoOBHE COIAEPIKUTCSI OJJHO
I HECKOJBKO HAYaJIbHBIX COOBITHH, 00BEeIUHSAEMBIX JIOrMYecKuM 3HaukoM «MJIM», To BOo3MOkeH
HETIOCPEICTBEHHBIN Mepexol OT Ha4yaJbHOIO COOBITUS K aBapUH. BBIJEIEHHBIX MHWHHMMAaJIbHBIX
aBApUIHBIX COUETAHNH U TpacKTOpuid. KauecTBEHHBIN aHaIN3 3aKJ

Ka4yecTBEHHO M KOJMYECTBEHHO HCCIENYIOT JAEPEBO aBapuil C IIOMOIIBI OYAETCS B
COIOCTAaBJIEHUH PA3IMYHBIX MAapLIIPYTOB OT HAYaJbHBIX COOBITMM K KOHEYHOMY M OIpEleNeHUH
KpUTHUYeCKUX (HauOosiee omnacHbIX) MyTel, NpuUBOAAIMX K aBapuu. llpu KonMuecTBEHHOM
WCCIIEIOBAaHUM PACCUMTHIBAIOT BEPOSATHOCTD IOSBIICHUS aBAPUU B TEUEHHE 3aaBa€MOr0 MHTEpBaja
BPEMEHM 110 BCEM BO3MOXHBIM Mapmpyram. [Ipy pacuere BEpOSTHOCTM BO3HHMKHOBEHMs ABapUHU
HEO0OXOJMMO YUUTHIBATh MPUMEHSIEMBbIE JIOTHUYECKUE 3HaKU. BepostHocTh Q(B) BHIXOTHOTO COOBITHS

B Npy HE3aBUCHMOCTH BXOHBIX COOBITUH A1, A2, ..., An ONPEAENSIOT MO GOpMyITaM:

nput 3HaKe : QB)=]] PA). 1)
i=1

npu 3uake VJIU: QB)=1-]] @-P(A)) (2)
i=1

rie P(Ai) — BEpOSITHOCTb COOBITHS Aj.

IIpumep perieHus 3a1a4u

JAHO: ypaBHeHue (A) OXUIAEMOIO pHUCKa TMIIOTETUUECKOM aBapuM U BEPOSITHOCTU
BO3HHUKHOBEHHUS OTKAa30B:

Rox=( P21*(1-(1-P3.1)(1-P32)) * ((1-(1 - P23)(1 - P24)) (A)

P21=0,0015 P23=0,04 P24=0,08 P31=0,035 P3=0,046
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Heo0xomumo mocTpouTh NepeBO OTKA30B M PACCUMTATh OXKAAEMbId PHCK BO3HUKHOBEHUS
aBapuu.

CpaBHHUTB MONy4eHHOE 3HAYEHME PUCKA C JOMYCTHMBIM B Hactosimee BpeMs (RisKyn =10%) n
ClIENIaTh BBIBOJIBI O HEOOXOJMMOCTH MIPUHSITHS IOTIOTHUTEIILHBIX MEp IO 00ECIICYeHUIO OE30ITaCHOCTH.

CocraBuUTh ypaBHEHHUS IPYTUX BO3MOKHBIX CIIEHAPUEB BOZHUKHOBEHHUS aBapUU.

PEIIEHMUE:

ITo Buay ypaBHEHUs AellaéM BBIBOJ, YTO OHO COCTOWT M3 4 — YpOBHEW (TpeTHii, BTOPOW,
IICPBBII U HYJIEBO# ), T.K. UMEIOT MECTO COObITHS ¢ MHACKCOM 3 ( P31. P32).

CoObiTust P31 m P32 CBSi3aHBI C BBIIIE CTOSIIIIAM BTOPBIM YPOBHEM JIOTHYECKHM OIEPATOPOM
«WJIN», Tak kak Bua ¢parmenta wucxoiaHoro ypaBHeHus ... (1-(1-P31)(1-P32)... cooTBeTcTBYET
hopmyre (2)

['padruecku 3T0 MOKHO NPEJCTABUTH CIEAYIOIINM 00pa3oM: puc. 2

Puc.2

[Tepexoaum Ko BTOPOMY YpOBHIO (coObITHA, nMetonue uHaeke 2) . K aum otHocsatcss P21, P2z u
P24. Het coObitus P22 . CnenoBarenbHo coObiTHE P22 sBIsieTCS pe3yabTHPYIOLIUM OT COOBITHIA
TpeThero ypoBHs. T.¢ P22 = (1-(1-P3.1)(1-P32).

Torna ucxoanoe ypaBuenue (A) OyaeT UMETh BUJT

Rox=P2.1*P22 * ((1-(1 - P2:3)(1 - P2.4)) (b)

®parmenT ...((1-(1 - P23)(1 - P24))... nonyuuBInerocss ypaBHEHUsI YKa3bIBaeT Ha TO, YTO
coObiTust P23 m P24 CBfi3aHBI C BhIIE CTOSIIMM MEPBBIM YPOBHEM JIOTHYECKHM OIEpPaToOpoOM
«WJIN», Tak Kak ero BUJ COOTBETCTBYeT popmyne (2) .I'paduuecku 3To npeacraBieHo Ha puc.3

@parmeHT ...( P21*P22)... mnonydmBuIerocs ypaBHEHMs yKa3blBaeT Ha TO, YTO COOBITHS
P21 1 P22 cBsA3aHBI ¢ BBIIIE CTOSIIIUM IIEPBBIM YPOBHEM JIOTHYECKUM omepaTopoM «M», Tak Kak ero
Buj cooTBeTcTBYET (hopmyne (1) I'padmuecku 310 mpeacTaBieHo Ha puc. 4

/N

00 6
1

Puc. 4 Puc.3

Takum 00pa3oM cOOBITHSI BTOPOTO YPOBHSI 00pa3yroT 2 coOBITHSI TepBoro ypoBHs P11 u
P12 YpaBuenue (b) Oyner umers BUA
Rox=P11 * P12 (B)
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I'ne: P11 =P21*P22
P12=(1-(1 - P23)(1 - P2.4)
I'paduuecku 370 TpPEACTaBICHO HA PUC. 5

/N

P 1.1 P 1.2

Puc. 5
OkoHYaTeTbHO, UCKOMOE JAEPEBO OTKA30B OY/IET BBITIISIETh CICAYIOMUM 00pa3oMm:

_________ ﬁ — — _ D-yposere

3-1 ypoBeHb

Puc. 6 OkoHYaTeTbHBIH BUJT I€pPEBa OTKA30B.

BeposiTHOCTh BOBHUKHOBCHHUS aBaPUU COCTABIISET:

Rosw=( P21*(1 - (1 - P3.1)(1 - P32))* (1 - (1 - P23)(1 - P2.4)) = (0,0015*(1 - (1 - 0,035) * (1 -
0,046)*(1 - (1 - 0,04)*(1 - 0,08)) = 1,53*10° — puck aBapun Gonbine, vem 10 ( gomycTHMOE
3HaYeHWEe pHUCKAa aBapuM B TEXHUYECKUX CHCTEMax, IMPHUHATHIA B HACTOALIEE BpPEMS).
CrnenoBaTebHO, HEOOXOJAMMO MPUHUMATH JOMOJHUTEIHHBIE MEPHI, 00€CTICUNBAIONINE CHIDKCHHE
pHCKa.

VpaBHEHUST APYTHX BO3MOXHBIX ClIEHAPHEB BOSHUKHOBEHHS aBApUIHOM CHTYaIlHH:

Rox=P21* P31 * (1 - (1-P23) (1-P24)) =0,0015*0,035*(1-(1-0,04)*(1-0,08)=6,1*10®;
Rox= P21* P32* (1 - (1 - P23) (1 - P2.4)) = 0,0015*0,046*(1-(1-0,04)*(1-0,08))=8,1*10¢;
Rox=P21*(1 - (1 - P3.1)(1 - P32))*P2.4 =0,0015*(1-(1-0,035)*(1-0,046))*0,08=9,53*10°
Rox=P21*(1 - (1 - P3.1)(1 - P32))*P23 =0,0015*(1-(1-0,035) *(1-0,046))*0,04=4,76*10°
Rox= P31* P21* P23=0,035*0,0015*0,04=2,1*10"°

Rox= P32* P21* Pp3 =0,046*0,0015*0,04=2,76*10°;

Rox= P31* P21* P24=0,035*0,0015*0,08=4,2*10°;

Rox= P32* P21* P24=0,046*0,0015*0,08=5,52*10°
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Hcxognble JaHHBbIE

JaHbl ypaBHEHHS OXHAAEMOrO pPHUCKA TUIIOTETUYECKOM aBapuMl U BEPOSITHOCTU

BO3HUKHOBEHHUsI OTKa30B (Tabumia 2). B cOOTBETCTBMM CO CBOMM BapuUaHTOM IIOCTPOHUTH JIEPEBO

OTKa30B U pacCHUTATH O)i(I/Il[aeMblﬁ PUCK BO3ZHHMKHOBCHHS aBapUM .

CpaBHUTH IOJYYEHHOE 3HAYCHHE

prcKka ¢ jomycTHMbIM (B Hactosmiee Bpems (RiSKmon =10%) m crenarh BBIBOIBI O HEOOXOAMMOCTH
NPUHATUS JIOTIOJIHUTENBHBIX Mep MO oOecriedeHnto Oe3onacHocT. COCTaBHTh YpaBHEHHS JIPYIHX
BO3MOXKHBIX CIICHAPHEB BOZHUKHOBECHUS aBapUH.

TaOmiiia 2 - BapuaHTsl 3a1aHUH.

Ne| VpaBuenue oxupaemoro pucka | Pii | P12 | P13 |P21| P22 |P23| P24 |P31|P32|P33|P3as

1 [Rox=(1-(I- Pas *Ps2)*( 1- 0,05| - |004] - |002] - | - [0,15/0,35] - | -
P22))*P11*P13

2 |Rox=P11*P22*(1-(1-P3.1)*(1- 009 - (002 - (0,08 - - 10,20|0,60| - -
P3.2))*P13

3 |Rox=P12*(1-(1-P2.1)*(1- - 10,04|0,02(0,04| - - | - 10,25/0,42| - | -
P31*P32))*P13

4 |Rox=(1-(1-P3.1*P32)*(1- 008 - (001 - (0,06 - - 10,30|0,18| - -
P22))*P11*P13

5 |Rox=(1-(1-P3.1*P32 *P33)*(1- 0,013f - |009| - |0,09| - | - [0,10/0,40/0,30| -
P22))*P11* P13

6 |Rox=(1-(1-P2.1)*(1- - - |0,081(0,01/0,012| - |0,01/0,70|0,10| - | -
P22))*(1-(1-P3.1*P3.2)*(1-
P2.4)) * P13

7 |Rox=P1.2%P2.1*P2 2*(1-(1- - 0,06 - 10,03/0,05| - - 10,80|0,40| - -
P3.1)*(1-P3.2))

8 |Rox=(1-(1-P3.3*P3.4)*(1- - 10,010,015 - - - | - 10,40/0,50(0,90(0,80
P3.1*P3.2))*P1.2% P13

9 [Rox=(1-(1-P3.1%*P3.2)*(1- ~ [0,01]0,07] - |0,01]0,04] - |0,30[0,50] - | -
P22)*(1-P2.3))*P1.2* P13

10|Rox=(L-(1-P2.1)*(L- = [001]005[007] - | - | - |0,60[0,20] - | -
P3.1*P3.2))*P1.2*P1.3

11|Rox= Pra*(I-(l- P31 007| - |0,02| - |0,04/001f - |0,40/0,50/0,20| -
*P32*P3.3)*( 1-P22)*(1-P2.3))*P13

12|Rox=P1.1* P13*P22*(1-(1-P31)*(2-{ 0,05 - [0,09| - |0,04| - - 10,60|0,20| - -
P3.2))

13|Rox= {[1-(1-P3.1)*(1-P32)]*¥P21}* | - [0,01| - |0,01] - - | - 10,80/0,60| - | -
P12

14|Rox=P11*(1-(1-P31)*(1-P32))*(1- | 0,01 | - |0,07| - - - | - 10,10/0,20(0,30(0,40
(1-P33)*(1-P34)) * P13

15|Rox=P1.1*(1-(1-P3.1*P32*P33)*(1-{ 0,09 | - 10,012 - | 0,09 | - - 10,30/0,40(0,10{ -
P22)) * P13

16|Rox=(1-(1-P2.1)*(L- 005 - | - [007[006] - [0,02[04]07] - | -

P2.2)*(1-P3.1*P3.2)*(1-
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P2.4)) * P11

17[Ron=P1.2*(1-(1-P2.1)*(1- = [0,025/0,035/003] - | - | - |03]04] - | -
P3.1*P3.2)) * P13

18[Rox=P1.1*{[(L-(L-P3.1)*(1- |0,02] - | - | - |001] - | - |0,20[0,80]0,40] 05
P3.2)]*P2.2*[(1-(1-Ps.3)*(1-
P3.4)]}

19|Rox=P1.2*(1-(1- - 1004001 - |0,08(005 - |05]04]| - -
P3.1*P3.2)*(1-P2.2)*(1-
P2.3))*P13

20|Rox= P1.2*P1.3*(1-(1- - 10,0210,04 (0,04| - - - 10,42|0,25| - -
P2.1)*(1-P3.1*P3.2))

IIpakTnyeckoe 3ansiTue Ne 6

NnenTnduranusa 1 KBAHTH(PUKALMS ONACHOCTEN B Pa3jiM4HbIX cepax sKu3HeaesATeJTbHOCTH
U NPOPUIAKTHYECKHE MEPONIPUATHS 10 UX NMPeIyNpPeKIeHUI0 U 3aInTe

Henab: Unentuduxanus omacHocTeil B 3aBUCUMOCTH OT (DAaKTOPOB cpelbl OOUTaHHs, BBIOOD
MEPONPUITUH [0 MPEAYNPEKICHHUIO U 3aILUTE OT ONMACHOCTEH.

Teopernyeckue cBeieHus!

VYcnoBusi omacHOCTH (WM O€30MAaCHOCTH) PACIPOCTPAHSIIOTCA Ha pa3HOOOpa3HbIe BB
JESTEIbHOCTH 4YeNloBeKa U B pa3nuuHbIX chepax. Ilpu srom Hambonee 3HaUMMbIMHU chepamu
KU3ZHEJEATENIbHOCTH SBIISIIOTCA: OBITOBAs (110 MECTY MPOKUBAHMS) U IPOU3BOACTBEHHAS.
JleaTenbHOCTh TO MECTY NpPOKMBAHUS BKJIIOYaeT B ceOs YCIOBUS 0€30MacCHOCTH B OBITY, Ha
TPAHCIIOPTE, HA OTABIXE, IPU PA3BICUEHUSAX, B CIIOPTE U T.J. U IPOTEKAET B JOME, IIOCEIKE, TOPOJIE,
MUKpPOpaoHe U T.II.
be3omacHOCTh  TPYHAOBBIX M  TNPOM3BOJICTBEHHBIX IPOLECCOB  OMNPENENSETCS  OMacHBIMU
(TpaBMOOTIaCHBIMH) W BPEIHBIMU (BBI3BIBAIOIIMMHU 3a00JieBaHuE) (haKTOpaMu, BO3JACHCTBYIOIUMU
Ha [E€pCOHAl NPU BBINOJIHEHWU TPOU3BOJICTBEHHBIX ONEpallMii B YCIOBUSAX KOHKPETHOIO
TEXHOJIOTMYECKOT0 Mpolecca, BKIIIOYAIOLIEro BUJ 000py10BaHUs, UCIIOJIb3yeMble HHCTPYMEHTHI U
MaTepuaibl, BUAbl JHEPrOHOCUTENEH U T. 1.

BaxwueimuM ycioBueM H TpeOOBaHHMEM O€30MAaCHOCTH B HACTOSILEE BpeMs SBISETCS YCIOBHE
«COXpAaHEHUE YCTOWYMBOCTH DPA3BUTHUS OKPYKAIOWIEH NPUPOJHOW CPEIbl», KOTOPas 3aBUCHUT OT
JesITeIbHOCTH KOHKPETHOT'O BU1a IPOM3BOJICTBA (IKOJIOTHYECKasi 0€30IacHOCTh IPOU3BOJICTB).

3ananmue 6.1

3aaya CTyACHTAa, UCXO/S U3 JIMYHOTO OMbITA, ONPEAETUTh OOBEKT UCCIETOBAHMS: PaliOH IO
MECTy TPOKUBaHUS (OMACHYIO 30HY); BUJ MPOU3BOJICTBA (TEXHOJIOTHYECKUN MPOIECC, OTEPAIIHH,
o0opy/oBaHue | T.I1.).

IMopsiioK BHINOJHEHUS
Paznen 1. «YesoBek M OKpy:kawimas cpeaa» (10 MECTy IMOCTOSHHOTO MPOXXKUBaHUS WU B
paboueii 30He)
1.1. YcTaHOBUTH peanbHO CYIIECTBYIONIUE U XapaKTePHbIE JIJIs1 TAaHHOU
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MECTHOCTH BUIbI ontacHOCTel. J[anHbIe 3aHecTH B Tabmuiy 6.1:
Taoauna 6.1

IIpuponusie buonornueckue | ConuaibHble AHTpPOIIOTE€HHBIE | DKOJOTUYECKHE

1.2. BoigenuTh 3Ha4UMbI€ IO YACTOTE M YPOBHIO OIIACHOCTH, J1aTh UX XapaKTEPUCTHUKY.
1.3. [IpennoxxuTh Mepbl IPEAYNPEKIACHUS U 3aIIUTHI.

2 Pa3nen. «TexHOreHHBbIE ONIACHOCTH (YeJI0BEK HA MPOU3BO/ICTBE)

2.1. PaccMOTpeTh TEXHOJOTMYECKMM IpOLIECC B PEATBHBIX YCIOBHMSX IIPOM3BOJCTBA (110
BapHaHTaM).

JUis OTIIeNbHBIX ONepanuil ONpeAeanTh UCIOIb3yeMble 000PyI0BaHHE, HHCTPYMEHTBI, MaTepUaIbl,
BUJ] SHEPTHHU U T.II.

VYCcTaHOBUTh BO3MOJKHBIE BBl ONACHOCTEH B JaHHBIX YCJIOBUAX paboThl. JlaHHBIE 3aHECTH B

Tabnuny 6.2.
Ta6auna 6.2
No
Texnonorus Buner OBIID
/11
Bun  pabor | O6opynoBanue, Bun OO0OBeKT Omnacueie | Bpeagnsie
(omepauuu) | HHCTPYMEHTHI SHEPTOHO- pabor, (dakTopel | akTopsI
cHUTEIIs MarepHual

2.2. JIns 3HaUMMBIX BHJIOB OMACHOCTEH (2-3) mpu JaHHBIX YCIOBHUSAX padOTHI JaTh KPaTKyIHO HMX
XapaKTEepUCTHKY U CPABHUTH C HOPMAaTUBHBIMU JIONTyCKaMU B pabouell 30He.

3HauYMMBbI€ OMACHOCTH -

XapakTepUCTUKH OMACHOCTH -

HopMaTtuBHBIE N0ITYCKH -

2.3. IlpeanoxuTb MEPOIIPUATHS, MEPBI 3ALUUTHI U MPEAYIPEKACHUS.

Paznen 3. «3arpsi3HeHue okpy»karolleil NPUPOIHOMH cpe/ibl H ONIACHOCTH [JIsl HACEJIEHHsD)

1.1. Omnpenenutb TBEpAbIE, XHUAKHE, Ta30- W MbLICOOpPa3HbIE BBIOPOCH, IHEPTrETUUYECKUE
BBIOpPOCHI, COPOCHI JaHHOTO MPOU3BOJACTBA B OKPYKAIOLIYIO Cpely Ha MpPUMEpPE JTaHHOTO y4yacTKa
paboTHI WITH BCETO MPOU3BOJICTBA. JlaHHBIC 3aHeCcTH B TabuUITy 6.3.

Ta6auna 6.3

Nctounuku Bun Beiopocal/copoca

B atmocdepy B Bony B nousy OHepreTudeckue
BBIOPOCHI

3.2. Tlo BceM BuaaM BBIOPOCOB/COPOCOB PEKOMEHIOBATh MEPHI 3AIUTHI U TPETYTPEKICHHS.

Paznen 4. «<YenoBek B 3kcTpeMaibHoil cutyauun (AC)»

4.1. Ykazatb Bo3MOHbIE BUIbl DC IPUPOIHOTO ¥ TEXHOTEHHOI'O XapaKTepa.
4.2. late npusHaku OC.

4.3. IlepeurcnuTh ONEpaTUBHBIE NCUCTBUS NIEPCOHAA.
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Cnucok pekomeHayeMbIX K paccMoTpennio JC

1.

© oo N Ok W

11.
12.
13.
14.
15.
16.
17.

ABapuu Ha aBTOMarucTpaIsix WM jKEJIE3HbIX JOporax.
O6psiB JIDII, obnenenenue JIDII.

ABapuu B 30HaX KMJIOM U IPOMBIIIIIEHHON 3aCTPOMKHU.
IToaBu*kKa rPyHTOB.

HaBognenue, noaromnsieHue.

Pa3peiB razo- u HeTepoBOAOB.

B3psiBbl Ha MecTax 60eB Benmukoit OTedecTBEHHOM BOMHBI.
3arpsi3HeHue U (WIKN) 3apakeHUuEe TEPPUTOPHH.

Onujaemust B peruoHe (MaccoBasi THOEIb )KUBOTHBIX, IITHIT).

. ABapuM KOMIIPDECCOPHOTO OOOpYyIOBaHMs, IapOBbIX U TEIJIOBBIX KOTJIOB,

0aJIOHOB.

[To>kapel Ha TPOMITPEIIPUATUH UM B JIECHBIX MACCUBAaX.
ConuanbHO OnacHble PYNIUPOBKH B paboueil 30He.
ABapuu Ha cknaiax ['CM U CKMKEHHBIX Ta30B.

ABapuu npu paboTe B 30HaX BOMHCKUX YacTel.
TeppopUCTUYECKH AKTHI.

DKOJIOTUYECKHE aBAPUH.

OnacHoe coBMmelieHue padoT u ap

T'a30BbIX

*[Ipn BBINOJHEHHMHU 3a/laHUSI PEKOMEAYeTCs MCIOJIb30BaTh pHCYHOK 6.1 «Kiaccuduxanms
OIIACHOCTEW 110 UICTOYHHUKAM
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Knaccudukaumna onacHocren

(no ncrouyHnkam)

1. llpupoannie

= KJIMMATHUCCKHE
- rcopuInyecKkne
- rusiporpadHiccKHe
- I'CO/IOrHYccKHe
= KOCMHYECKHE M T.J1.

2. Duojornueckne

- PACTCHUA
- AHBOTHBIC

- HACCKOMBIE

- BUPYChl

- OaxkTepuy u T,

AT™MoOC- p——
¢epa

Duep-
s

6. Texnorennnie onacuocTu

6.1. Dmznveckne

= MHKPOKAHMAT

= 3ANLUICHHOCTh

= 3Ara30BaHHOCTSL

- IyM

- BuOpanms

- OCBCIICHHOCTD

= NICKTPOONACHOCTh

= NICKTPOMATHHTHLIC W3-
JIVMCHHSA

“PAHAIHOH. H3TYHCHHC

6.2. bronornmueckue

6.3. Xumuyeckue

6.4. [leuxodusnonornucckue
6.5. Yenosex

6.6. Baprino- u noxkapoonac-
HLIE BEUlECTBA

6.7. Mexanuueckne JABixKy-
umecs o0nexTnl. OcTpric i
PCAYUIHC NOBEPXHOCTH

Boaa

\i——/’

3. Aurponoreninie

(omuﬁmu He0BeKa)
- NPHPOJIHBLIC AHATH3ATO-
pPhl! ONACHOCTH
= L1I0POBLE HEIOBCKA
= KAYCCTBA I HMHOCTH
- ncnxonorus 6ezonacHo-
CTH M T.A.

4. Coumaasunie rpynneg
naceacuns (bopmaasunie
1 nebopmankunie)

= YCAOBHA NMPOKHBAHUR

- TpyaoycrpoiicTno

- colLrpynnut (sospac-
THBIC, PETHIHO3-HBIC, TPO-
$eccnonanuimie, IKOHO-
MHYCCKHC H T.J1.)

5. Ixoaornueckue (pe-
ATLHLIC XApAKTEpPHC-
THKH LI OOHTAHNNA

= BOIYX

/12 MHTLEBASK W peKpea-
HHONHAN
= COCTORHMC MOMBLI K pac-
THTENLHOCTH
- JHepreTycckas obcra-
HOBKQ M T.11.

Puc. 6. 1 Knaccudukanus onacHocTeil Mo HCTOYHHKAM
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