1. 3NIEKTPOBE3OMNACHOCTb
1.1. O6wwue cBefeHUA

3NeKTPUYECKNIA TOK ABNAETCA OMacHbIM (hakTOPOM M MOXeT Bbi3BaTb 3/1€K-
TPUYECKYIO TPaBmy, B TOM YMC/ie CO CMepTeNbHbIM UCXOA0M. BennunHa nHgmsm-
[LyanbHOro pucka nopaxeHuns aneKTpUYecKUM TOKOM B pasHbIX CTpaHax pasfMyHa
n coctaenseT ot 5-10' 6a0 10-10” 6rog” B Poccuy oHa MOXET 6GbiTb OLEHEHA,
npumepHo, B (6...8)-10" 6 rog™ * OCHOBHOW 3afayeil Npu NPOEKTUPOBAHUMN U UC-

NnoNb30BaHNN yCTpOVICTB, I'IOTpeﬁ)'IFII'OLLI,VIX 9ﬂeKTpl/l‘-IeCKVII7I TOK, ABNAeTC -eamxe—

HVe pucKa 40 AONYCTUMOrO 3HaYeHus, T. e. 3HaYeHus, B 6 - 8 pa3 MeHbLIEro, Yem
MMerolLeecsd B HacToswee Bpema. lMepef CTyfeHTaMy CTaBUTCHA 3ajava U3yyuTb
BO3felCTBME 3TOr0 (pakTopa, COCTOAHME HOPMUPOBAHWUA AONYCTUMbIX 3HAYEHWI
Hanps>KeHUs NPUKOCHOBEHWUA U CUMbl TOKA, MPUHLMMbLI U METOAbI 3aLinTbl B HOP-
Ma/ibHOM ¥ B aBapuiHOM pexumax paboTbl U HayuYMTbCA OLEHWBATb PUCK Mpwu
BO3MOXHbIX CXeMax BK/IHOUYEHUS YenoBeKa B Lenb TOKa U UCNOJMIb30BaHUN UM 3a-
LWUTHBIX Mep.

NmetoTca “lMNpaBuna ycTpoicTBa anekTpoyctaHoBok” (MY 3) u uenblii psag
rocyfapCTBeHHbIX CTaH4apTOB, KOTOPbIE OMPEefenaoT OCHOBHbIE U [OMNOJIHUTENb-
Hble TEXHWYECKME MEeTObl U CPeACcTBa 3alMThl OT NOPaXKEHNA YEN0BEKA INEKTPU-
YeCKUM TOKOM. Ba3oBbIMU U3 HUX ABNAKOTCA OCHOBHAasA M301ALMSA, XapaKTepusyo-
Waacs ConpoTUBMEHMEM M30MALMN TOKOBEAYLLMX 4YacTeid OT Kopmyca, KOTOpoe
paccunTbiBaeTCA Ha paboyee HanpsHXKeHWe U3gennsa n Nepuoguyeckn nNposepseTcs
nocne N3roTOB/IEHUA NOCNEAHEr0 v B NpoLecce ero aKcnayaraymm (Knacc nsgnenwi
1), unyn ncnonb3oBaHUe MasblX CBEPXHU3KUX HanpsxeHUin (knacc nsgenuia 11). Ha
Cnydvai BbIX0fa U3 CTPOS OCHOBHOM 3alyWTbl AO/MKHA ObITb NPesycMOTPEHa [0-
NnonHuTeNbHaa 3awnta. NHdopmaumnio 0 AONOMHUTENbHBLIX CPefCTBaX 3alWiuTbl OT
nopaXKeHns 3NeKTPUYeCKMM TOKOM C MOAPOOGHBbIM OMNMcaHMemM OCO6eHHOCTEel MX
NPYMEHEHNA U MeTofaMK pacyéTa MOXHO HaikTh B yueb6HoM nocobum B. A. byka-
HuHa, A. A. KosbacuHa, B. H. Maenosa, A. O. TpycoBa “TexHuyeckue cpeicrea
obecneyeHuns anekTpobesonacHocTn” (CM6.: N3p-so CMGEF3TY “N3TUN”, 2007).

Ona 3awmnTbl pabOTHMKOB OT 3/IEKTPUYECKOWA ONACHOCTW OpraHn3aLMOHHbI-
MU MeTofaMu MMeroTca TpeboBaHMA, onpegensemblie “MexoTpacieBbIMU NpaBu-
namu no oxpaHe Tpyfa (npasunamu 6e30MacHOCTM) MPWU 3KCMayaTauun 3neKTpo-
ycTaHoBoK” NMOT P M-016-2001 P/ 153-34.0-03.150-00 u “INpaBunamu TexHunye-
CKOW aKcnnyatauuu 3eKTPOycTaHOBOK noTpebuTenein”. MogpobHoe onucaHue
0CO6EHHOCTEl NPMMEHEHUS OPraHU3aLnoHHbIX MeTOA0B 3alWTbl OT NOPaXeHWs
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3MEKTPUYECKUM TOKOM MOXHO HailTn B yuye6HOM nocobum B. A. BykaHuHa,
A. A. KobacuHa, B. H. MaenoBa, A. O. TpycoBa “OpraHv3auuOHHble METOAbI
obecneveHmns anekTpobesonacHocTu” (Cr6.: N3g-so CN6IIATY “NI3TN™, 2009).
PacyéTHble CXeMbl A48 aHannM3a pucka NOpPaXKeHus 3NeKTPUUYECKUM TOKOM
npuv ogHO(ha3HOM MPAMOM NPUKOCHOBEHUM K (ha3e A npuBedeHbl Ha puc. 1.1 n 1.2

Puc 1.2. Cxema gns aHanu3a 6e3onacHoCTV yenoBeka B cucteme IT

Tok Ifj, npoTekatownii No Teny 4esoBeKa NpU NPSMOM MPUKOCHOBEHUN K
CeTU C 3a3eM/EHHOI HeliTpanblo, B OCHOBHOM onpefenseTcs (hasHbIM HanpsXeHu-
em cetu U COMPOTWBNEHNSAMM Ha €ro NyTu: TpaHchopmaTopa , (hasHoro



nposoja , wsonayui MEXAY TOKOBeAYLE 4acTblo U pyKoi yenoseka Kus,

camoro yenoseka Rh, nona Raon, Ha KOTOPOM CTOUT YeNioBeK, U paboyero 3asemne-
HUS Raq:

j AichA
MpA A “n3 Rh #-"gon #So  Kusz +Rh “pgon
Tok, npoTekawLwWwmnii Yepes Teno Yenoseka Npyu o0gHo(asHOM MPSAMOM Mpu-

KOCHOBEHNWN B CETU C VI301'|I/IpOBaHHOl7I HeVITpa!’IbIO, 3aBUCUT OT conpoTuBAEHUA
N30N1AUMN N OT EMKOCTU (*)a3 OTHOCUTENIbHO 3eMJ/IN, a TakKXXe OT COI'IpOTVIBJ'IEHVIVI
n3onaunn Tena 4yenoeeka OT TOKOBe,EI.yUJ'eVI 4yacTun, caMoro 4ejqoBeKa U A0MNOJIHU-
TENbHOI0 CONPOTUB/IEHNA NOMa:

N _ N ¢
. m L Ko+ - R T6 C2
2(*u3+Rh+Rpon)| 0_ +_ L+ _L+__ i m@+9>2Ca
KRB Rc Ra Rm +Rh +RaJ ]

roe W - ¢asHoe HanpseHue; Ra, R& Rc - akTUBHbIe CONPOTUBAEHUS U30NALUN,

Owm; 10 = 314 - kpyroBas yactota, ¢ C - EMKOCTb ha3 OTHOCUTENIbHO 3eMu, .

[na ogHOasHOro WCTOYHMKA NUTAHWS W ABYXNPOBOAHON CETW, NOMOCHI
KOTOPbIX M301MPOBaHbl OT 3emMnu (puc. 1.3, a), Npu NPUKOCHOBEHUMN YenoBeKa K
OLHOMY M3 MOJIOCOB HanNpsHKeHWe Mexay NOoSoCcoM W 3eMéii 3aBUCUT OT NPOBO-

aumocTen yj=1  +yioC] n F) = U#2 + j®C2 1 BblpaxaeTca (hopMynoi

Mo =£/7 4y, +I/lERh +Ram)

[Ons ucTtoyHuka, oAMH NoMOC KoToporo 3asemnéH (puc. 1.3, 6), npu npu-
KOCHOBEHWW 4YenoBeKa K APYroMy MOJIOCY HanpsXeHue MeXAy HUM u 3eMnéi
MPaKTUYeCKX He 3aBUCUT OT MPOBOAMMOCTEN 1 BbipaxaeTcs hOpMynoi

U =#"-mmmee N e - -_U-lh+_Rnon alJJ'
I/Ro+I/(Rh+Rjion)  Ro+Rh + Rjion

[ononHutensHoi 3awutoii B cuctemax TN-C (ceTb ¢ 06be4UHEHHBIM Hy/e-
BbIM M 3aWUTHbIM npoBogamu), TN-S (ceTb C OTAeNbHbIM 3alWUTHLIM NPOBOAOM)
ABNSAETCA 3aHyneHue. na aHanu3a anekTpobe3onacHOCTM B 3TOM Cllyvae paccmart-
puBatoTcsa 06wasa cxema (puc. 1.4) n ynpowéHHasa cxema (puc. 1.5).
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Puc 1.3. Cxema ans aHanm3sa 6esonacHocTu Yenoseka B cucteme TN-C npu ncnonb3osa-
HMW TPaHC(HOPMATOPOB, B KOTOPbIX OAMH NOMKOC BTOPUYHOW 0OMOTKM:
a - U30/MpoBaH OT 3eM/u, 6 - 3a3eMnéH

[ Sc M —— -] CD ]
0 KaN p— Y
*0 ®q5 1—Ih  Rh
1 .
0! " Uh=IlhRh 1

Puc 1.5. ¥npouwgHHaa cxema Ans pacyéta CUCTEMbI 3aHYNeHUs



TOK KOPOTKOTO 3amMblKaHus, KOTOprVI A0/DKEeH 06ecneynTb OTKAOYEHME He-
ncnpasHoro I'IOTpe6VIT6fIFI OT CEeTU, U HanpsXXeHue Ha Kopnyce NpuéMHuKa c no-

BPEXAEHHOW M30NAUMEli A0 MOMEHTa 3TOr0 OTK/OYEeHWUA pacCcyUMTbiBalOTCA MO
thopmynam

’:gaM | i ’ AKop = ’[3aM]’:I /
ZTp+£A4-PInep4-y P= A,

rae Z"p,Z",Zj\l —co6CcTBEHHbIe CONPOTUBIEHUS 0OMOTKK TpaHcopmaTopa, (as-
HOTO W HY/NIEBOT0 NPOBO/JOB COOTBETCTBEHHO U Rnep- nepexogHoe conpoTuBMEHNE

(,CI.OI'IOI'IHVITEI'IbHOE‘ CONpPOTUB/IEHNE B MECTE 3aMblKaHUA Ha KOpI'IyC).

OTOT TOK CpaBHMBAETCA C TOKOM YCTaBKU /yCFaBTOMaTVI‘-IeCKOFO BbIK/HOYa-

Tens WAM NNaBKOTO MPefoXpaHuTens, UMerL X onpesenéHHble XapakTepucTUKN
cpabaTbiBaHWs, MPMMEP KOTOPbIX NpuBesEH Ha puc. 1.6.

Puc. 1.6. XapakTepucTunka BpemMeHun cpabaTbliBaHNA aBTOMATUYECKOro
BbIK/IOYaTENA U M1aBKOr0 NpefjoXpaHuTens OT KpaTHOCTY ToKa
KOPOTKOr0 3aMblKaHUs K TOKY YCTaBKM

BpeMs OTK/IHOUYEHUS CUCTEMON 3alUThbl 3EKTPONPUEMHNKA C MOBPEXAEH-
HOIi U30/1ALMell onpefeNnstoT NO KPaTHOCTM TOKA YCTaBKM K TOKY CUCTEMbl MaKCH-
Ma/ibHOW TOKOBOIA 3aWnTbl. TOK, NPOTEKALL NI NO Teny YenoBeka, N1erko paccuu-
TaTb, 3HAs HaNpsHKeHMe Ha KOpPMyce No OTHOLLUEHWIO K HENTpanu TpaHcdopMaTopa,

~ "Kop ~po6 + LLL).

PUCK NopaXKeHUs YenoBeKa 3NeKTPUYECKMM TOKOM OL,EHMBAOT CPaBHEHMEM
NoMYy4YeHHON CUbl TOKA C NPeAeNbHO AOMYCTUMbIM 3HAYeHWEM €€ AN HalLEeHHOro
BpPeMEHU OTK/IOYEHMS MOBPEXAEHHOIO 3MEKTPONPUEMHMKA, a TakXe CO 3Haye-
HUAMMW HEOTMYCKALLErO N DUOPUNNALUOHHOTO TOKOB.

3almMTHOE 3a3eM/IeHMe UCMOJb3YeTCA B KaUecTBe AOMNONHUTENbHON 3aLyuUThbl
B cuctemax IT. OCHOBHbIM MapamMeTPOM, XapakTepu3yHL MM AaHHbI BUL 3aLUTbI
OT MOpPaXXeHWs 4YenoBeKa 3NeKTPUUYECKUM TOKOM, SBMSETCA COMPOTMB/EHME 3a-
WMTHOro 3a3eMneHns R3a3. [ns aHanusa pucka Npu 3aMbikaHUK (asbl Ha KOpMyc
NPUEMHMKA HEOOXOAMMO OMpPefennTb HampsHKeHUe Ha Kopryce, paccymTaTb TOK,
NPOTEKato WA c Kopnyca B 3eMJIH0 Yepes Te/0 YeN0BEK, U CPABHUTb MOMYYEHHbI
pe3ynbTaT Cc 4ONYCTUMON CUION TOKa A5 aBapuinHOro pexunma paboTbl 060pyao-
BaHus.

[ns oAHO(a3HOro MCTOYHWMKA MUTAHWS U ABYXNPOBOALHOW CETM, MOMOCHI
KOTOPbIX M30/MPOBaHbl OT 3eM/M, NPU KOCBEHHOM MPUKOCHOBEHUU YenoBeKa K
KOpNycCy HanpshkeHne MeXAy HUM v 3eMNél

Ub =U L M- «UY2R3a3,
Rh +~gon  "3a3

rae - MPOBOAVMMOCTMN MEPBOro U BTOPOro MO/IHOCOB OTHOCUTENLHO 3EMIIN,
U- pabouee HanpsKeHWe UCTOYHUKA NUTaHUA.
[ns TpéxdasHoi ceT HanpshkeHUe (asbl A oTHOCUTENbHO 3emam U3 npu

3aMblKaHUW e€ Ha Kopnyc

9(— +— )2+ [V3(—---—-- + 610CJ2
§<RB Rc) [ P(<RB Rg) &i

(—l PR O 1 + ----l--F2+d?:a2(/:\*2
Rb Rec Ra Rh+”gon -3a3

n A3

OfHa 13 BO3MOXHBIX Lieneid TOKa yepes Teno yenoseka (“Hora - Hora”) cBf-
3aHa C NOosABNEHVNEM HANPSXXEHUA LWara Ha NOBEPXHOCTM 3eM/1, N0 KOTOPOI Yeno-
BEK MnepefBuraetca. HanpsXeHue wara - 3T0 HanpsXXeHne MeXAay [BYMA Haxond-
LWMMKUCA HA NMOBEPXHOCTU 3EM/IN TOYKAMM B 30HE pacTeKaHWs TOoKa B6IN3N 3a3eMm-
NUTENs UM MecTa 3aMblKaHVA TOKOBEAYLLMX YacTeil Ha 3emnto (puc. 1.7).

Ecnu gna ynpouweHna npuHATbL TPYHT O4HOPOAHBLIM C YAeNbHbIM CONpPOTUB-
NEHNEM p, @ MeCTO 3aMblKaHUA (MW 3a3eMINTENb) - UMEOLWUM (hopMy nonycde-
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pbl pagnycom r, 4To obecneumBaeT PaBHOMEPHOCTb paCTeKaHNA TOKa BO BCEX Ha-
npaeBneHNAxX, Torga noTeHynan Ha pacCToAHNK X OT MECTa 3aMblKaHUA TOKa cunoi

| Ha 3emni0 (MK 3a3eMAstOLLee YCTPOWCTBO) ONPeAenuTes CrefyoLnum Bblpaxe-
HUEM:

o o reJ T
ox:-\Edx= \jp-dx =~ & =j£- JP_
X X 2 toc 271 r2 270 2T

Puc. 1.7. K pacyéTty L1aroBoro HanpshkeHus OT TOKa 3aMblKaHUA Ha 3eM0

[MoTeHuMan B MecTe 3aMblKaHUA ONPELENUTCA Kak

HanpsbkeHue liara paBHO pa3HOCTM MOTEHLWANOB MeXAy ABYMS Horamm
uenoBeka (MU XXMBOTHOTO) C WIMPWHOIA Wara a:

| . (hlm ra
2%\x x+a) 2nx(x +a) X(x +a)

[na ero HaxoxgeHus He06x0,q|/||v|o 3HaTb NOTeHUMan B MECTe 3aMblKaHUA KN
conpoTmeneHne 3aMblKaHMA WM TOK 3aMblKaHUA W yAe/NbHOE CONPOTUBNEHNE
rPyHTa, Ha KOTOPOM CTOMT 4efioBeK. PacyéTt HanpsXeHWsa OTHOCUTE/NIbHO 3eM/u
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UNK TOKa 3aMblKaHMA MOXeT ObITb BbIMO/THEH MO paHee NpuBeAEHHbLIM (*)OpMyﬂaM
B 3aBUCMMOCTW OT CETWU C YYETOM TOr0, YTO BMECTO COMPOTUBNEHUA TENA Ye/l0BEKA
NCNONb3YyeTCA CONPOTUB/NEHNE 3aMblKaHNA.

1.2. OCHOBHbIe BOMPOCHI pasfena 3aHATHi

1.1. Bo3MOXHble CXeMbl BK/IIOUYEHWSA YenoBeKa B Lienb TOKa. Buabl ogHomno-
NOCHOTO MPUKOCHOBEHUA. HanpsXKeHne NpUKOCHOBEHUA. [l Yero ero paccuu-
ThiBaOT?

1.2. Buabl BO34eliCTBMA TOKa HAa OpraHn3M YenoBeka.

1.3. Oco6eHHOCTN 6MOMOTMYECKOr0 AeCTBNA TOKA HA OPraHnN3M Ye/0BeKa.

1.4. BnusiHne aniMTeNbHOCTW BO3L4ENCTBUA TOKA HA MCXOA NMOPaXKeHWs 4yeno-
BeKa.

1.5. 3aBMCUMOCTb UCXOAa NOPaXKEHUS TOKOM OT HanpsXXeHus, 4acToTbl U
pofa TokKa.

1.6. MpUHLMNBLI HOPMUPOBAHWA CUMbI TOKA U HANPSXKEHUSA MPUKOCHOBEHMSA.

1.7. ConpoTuBneHe M301ALUN N EMKOCTb CeTU OTHOCUTENbHO 3eman. OT
KaKuxX (hakTopoB 3aBUCUT UX 3HAYeHne?

1.8. MpPMKOCHOBEHME K CETW, N30/IMPOBaHHON OT 3emMnun. OT Kakux napameT-
poB CeTu 3aBUCUT CU/la TOKa Yepes Teno Yenoseka?

1.9. OgHo(ha3HOe NPUKOCHOBEHNME K CETAM C HEGOMbLIOW EMKOCTbIO, U301U-
pOBaHHbLIM OT 3eM/N. 3alWUTHbIE MEPONPUATUA OT MOPaXKEHMNA MPU KacaHuu ¢as-
HOro MpoBoja M Kopryca 3/IEKTPONpPUEMHMKA B Cyyae 3aMblKaHWA Ha HEro gas-
HOro rnpoBoga.

1.10. MpuKoCHOBEHME K ceTu C 6onblueli EMKOCTbH, M30MMPOBAHHON OT
3emM/in. HanpsaxeHune NpMKOCHOBEHUA. 3alUTHbIE MePONpPUATUA.

1.11. OpHo(asHOe MPMKOCHOBEHME K CETU C 3a3eMJ/IEHHOI HelTpasnblo.
B03MOXHble 3HaUYeHUA HaMPAXEeHNA NPUKOCHOBEHUS.

1.12. Bujbl 3aWUTHLIX CPeACTB OT NOpPaXeHUs TOKOM. HasHayeHue, obnac-
TV NpuMeHeHusa. NHaMBULYanbHblE CPeACTBa 3awwuUThl paboTaloLwmx.

1.13. Buabl TeXHWYECKUX 3aLUTHBLIX MeponpuATUiA AN NpefynpexaeHns
nopaxeHns YenoBeKa 3/1eKTPUYECKUM TOKOM. OCHOBHbIe MPUHLNMbI 3aLLUTHI.

1.14. 3aWnTHbIE MEPONPUATUA OT MOPaXKEHUA TOKOM B CeTAX C U301Mpo-
BaHHOW HelTpanbio. Buabl, TpUHUNN LEACTBUS.

1.15. 3awuTHOE 3a3emsieHne. HasHauyeHne u npuHumMn geincteus. O6nactu
NMPUMEHEHUSA.



1.16. KOHTypHOe 3a3eMneHue. HasHayeHue, NPUHLUN AeACTBUS U KOHCT-
PYKTUBHOE UCMONHEHME.

1.17. CocTaBHble YacTy 3a3eMASOLLEr0 yCTpoiicTBa. Hopmbl conpoTuBie-
HUA 3a3eMNEHUS.

1.18. OCco6eHHOCTM 3aLNTHOIO 3a3eM/IEHUS B BbICOKOBONbTHbLIX Tpexdas-
HbIX CETAX C FNYXUM 3a3eM/IeHNEM HelTpany.

1.19. OnacHOCTK pexxmMa 04HO(a3HOro NPUKOCHOBEHWS K BbICOKOBONLTHOM
CeTu C 3a3eMIEHHON HelTpanbio (B TOM 4uCie NPUKOCHOBEHWE K 060pBaHHOMY
nposoay).

1.20. Moyemy B YeTbIPEXNPOBOAHbIX CETAX C FNYXUM 3a3eMNeHNEM HeliTpa-
NIV NTPUMEHSAIOT 3aHY/IeHMe, a He 3alUTHOe 3a3emieHne?

1.21. 3aHyneHue. HasHayeHune v npuHumn geiictens. O61acTb NPUMEHEHNS.
Pacyér 3aHyfneHus. 3ayem genaetca?

1.22. ONacHOCTM HEMCNPaBHOCTM CUCTEMbI 3aHyfeHMUA. Cnocobbl 3awuTbl
OT HUX.

1.23. B Kakux cnyvasax MOryT BO3HMKaTb OMacHble NOTeHLManbl Ha Hy1eBoM
NPOBO/E B CETU C FNYXUM 3a3eMEHNEM HENTPanun? '

1.24. Knaccnmkaums noMeLLeHnin No CTeNeHn 0nacHOCTN MOpaXKeHus nio-
[ieil 3NeKTPUYeCKUM TOKOM. 3HAYeHMs JOMNYCTUMbIX HaMpPsXXeHW NUTaHus nepe-
HOCHbIX 31€KTPONHCTPYMEHTOB.

1.25. KomneHcauns eMKOCTHOI COCTaBMsAKOLW e TOKa Yepes TeN0o YesioBeka.
HepokomneHcaumsa. MepekomneHcayus.

1.26. MeToabl 06ecrneyeHmns HeOCTYNMHOCTM TOKOBeAYLLMX YacTel 31eKTpo-
TeXHMYECKNX n3genunin. Knaccudurkaums KoOpnycoB No CTEMEHWU 3aliuTbl TOKOBe-
YL MX YacTeil.

1.27. 3awnMTHOe pasfeneHue ceTeil. HasHauyeHue, NPUHLMN AEACTBUS, KOH-
CTPYKTUBHOE UCNONHEHWNE, 061aCTb NMPUMEHEHNS.

1.28. BblpaBHMBaHWe MoTeHUManoB. MpuHuun gelicteus. O6nactn npume-
HeHus.

1.29. 3awMTHOE OTK/IIOYEHNME U 3aLUTHOE WYHTUpOoBaHue. MpuHuKn geicT-
BMA. O6NacTn NPUMEHEHUS.

1.30. 30Ha pacTeKkaHusa ToKa B 3emie. XapaKTepusytoLue eé napamerpbl.
1.31. 3oHa pacTtekaHus Toka B 3emsie. OT KakuX napamMeTpoB CETU 3aBUCUT
OMacHOCTb NOPaXeHNa YenoBeka, HaXoAALLeroca B 30He pacTeKaHusa Toka?
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1.32. 30Hbl pacTekaHUs TOKa NpPU OAHOMA3HOM 3aMblKaHUW Ha 3eMl0 B
TpEX(asHbIX CETAX C M30/MPOBAHHOW U C 3a3eMNEHHOM HEWTpanaMu, UMELNX
paBHble pa6oune HanpsxxeHus. Kakas 30Ha onacHee /11 YenoBeka?

1.33. Hanps»eHue wara. OnacHocTu. 3alimnTa.

1.34. HaBepagHHbI 3apsg. OCTaTOYHbI 3apsaf. 3apsaf CTaTUYECKOro 3fek-
TpuuecTBa. MIx npupoga, npumMmepbl BO3HUKHOBEHUS. ONacHOCTb A8 YenoBeka.

1.35. MeTofbl KOHTPONS CONPOTUBIEHUS W30NALUN B CETAX NEPemMEHHOro
TOKa, U30/1MPOBaHHbLIX OT 3eMJIN.

1.36. KOHTpONb COMPOTUBNEHUA U30MALMKM CETU W 3NEKTPONPUEMHUKOB.
Onsa yero nposogmtca?

1.37. MeTofbl U3MEPEHNS CONPOTMBAEHUSA U30ASALUN Y CeTell NOCTOSHHOIO
TOKa.

1.38. OpraHu3aunoHHbIe MeToAbl obecneveHUs anekTpobesonacHocTun. [o-
KYMEHTUPOBaHHbIe npoueaypbl paboT no obecneyeHno 31eKTPo6e30NacHOCTU Ha
npesnpuATUAX U B OpraHn3aumnsx.

1.39. OpraHusauma paboT nepcoHana B 3NeKTpOycTaHOBKax. [pynnbl no
anekTpob6e3onacHocT. C Kakoi rpynnoil no 3/71eKTpo6e30nacHOCTU MOXHO Bbl-
NoNHATb PaboTy No yO60pKe NOMELLEHNS W MO 3aMeHe 3NeKTPUYEeCKMX namn?

1.3. 3agaHu4a no Teme

1.1. CT04 Ha Nofy, 4eNI0BEK NPUKOCHYCA K O4HOMY U3 MPOBOAOB 0fHO(a3-
HO ABYXMNPOBOAHOW 3anekTpuyeckoi cetm Tuna IT npn HOpManbHOM pexume eé
paboTbl. CONpoOTUBNEHUSA WU30NALMM MPOBOLOB (MOMOCOB) OTHOCUTENILHO 3eMAN
R] = 60 kOwm, i?2 = 15 kOm; pabouee HanpshkeHme cetn U = 220 B. Mpumute go-

nofHUTeNbHoe conpotusneHne nona Radn = 5 kOM, R*—1 KOm, a EMKOCTb Npo-
BOJOB CETW OTHOCMTE/IbHO 3eM/IN paBHOW Hynw. Onpegenvte TOK, NMpoOLUeALINiA
yepes Tefo 4enoBeka, B [ABYX C/ayyasx: Npu NpuKOCHOBEHWUW K npoBoAdy C 60/b-
WKUM 1 K NPOBOAY C MEHbLUWM COMPOTUBIEHUAMU U30NALUN OTHOCUTENILHO 3EMIN.
OueHunTe CTeneHb ONacHOCTK.

1.2. OT TpéxcasHoit CeTn ¢ 3a3eM/EHHOI HelTpanbio ¢ ha3HbIM Hanpsxe-
Huem L = 220 B ocyuwecTBndeTcd NUTaHWe [ABYX 3/IeKTPOYCTAHOBOK, MPUYEM
KOpnyc OAHOI M3 HWUX 3aHYNEH, a KOPMYC APYroi 3NeKTPOyCTaHOBKY B HapyLUeHue
npaBun yCTPOCTBA 3/1eKTPOYCTAHOBOK OKa3a/icA TOMbKO 3a3eM/EHHbIM. Ha BTo-
poit Kopnyc NpPoM30LW/0 3aMblkaHue asHoro npoeoga. ConpoTuBaeHUe paboyero
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3a3eM/IeHUs HeilTpanu 06MOTOK TpaHcthopmaTopa Rg=2 OM; CONPOTMBNEHME 3a-
WMTHOIO 3a3eMJIEHNA KOpnyca He3aHYNEHHOM 31eKTpoycTaHOBKM J13a3= 4 Om; co-
NpoTUB/IEHNE OCHOBAaHUA, HA KOTOPOM CTOWUT yenosek, /?20on= 1 kOMm, Rf, = 1 KOwm.
OnpefiennTe TOK, MPOTEKAOLWLNA Yepe3 Teno YenoBeKa, MPUKOCHYBLUErocs K Kop-
nycy WCMNpPaBHOWN 3aHYNEHHOW 3M1EKTPOYCTaHOBKM B MOMEHT 3aMblKaHWS, U OLEeHU-
Te CTeneHb OMacHOCTW TaKoro AencTeus.

1.3. Ha BO3ayWwHON NMHUKN 3nekTponepeday cetn Tuna TN HanpsKeHUem
Clp= 6,3 KB npon30LLN0 3aMblkaH1e (Pa3HOro NPoBofa Ha MeTan/IMYecKyo onopy.
Mpn 3Tom BO3AElCTBMIO TOKa MOABEPrCS YeN0BEK, CTOABLUWIA Ha PacCTOfHUU

N\ = 1,0m OT MeTaNIINYECKOTrO CTON6MKA 1 NpUKacaBLlIniics K Hemy. CTon6uk BouT
B 3€M/II0 Ha PaccTofHUM /2 = 4 M OT NOBPeXAEHHOIW onopbl. TOK, CTeKalLWuii ¢
onopsl B 3eMnt0, /3am = 50 A. [N ynpoweHns pacyéToB MOXHO MPeanoNoXunThb,

4yTO NOA3EMHAs YacTb ONOPbl UMEET (hopMy nosyciepsl paguycom rs = 0,5 m. Ang
yNpoLeHnsa npumuTe o6aBo4HOE CONPOTUBEHNE OCHOBAHWSA, HA KPTOPOM CTOUT
YenoBeK, paBHbIM Hynto. OnpefennTe HanpsXeHWe MPUKOCHOBEHUSA YesoBeKa U
OLIEHWTE PUCK MOPAKEHUSA 3NEKTPUYECKMM TOKOM.

1.4. B BaHHOW KOMHaTe XXM/0ro 4oMa NpPoM30LLI0 CMepTelbHOe NopaXeHue
yenoBeKa 3MEKTPUYECKMM TOKOM. PaccnegoBaHue mokasano, 4TO NOCTpajaslUmnii
MPUroTOBM/CA MPUHATL AYLW W, CTOS B BaHHe, B3A/CA PYKON 3a MeTananyeckui
KpaH BOAONOABOAALLEN TPyObl. YCTaHOB/IEHO, YTO 3MEKTPUYECKOE HampsXeHue
BO3HMK/IO Ha CNUBHON Tpybe B pe3ynbTaTe KOHTakTa eé 3a npefenaMmn BaHHOW
KOMHaTbl C 3N1€EKTPONPOBOAOM C/p = 220 B, nMeBLWIUM NOBPEXAEHHYIO U30NALMIO.
BanHa W CNMBHaA Tpyba He MMenn HaféXHOro afeKTPUYECKOro KOHTaKTa ¢ BOfO-
nofsoaAaLLeii Tpy6oid, T. e. He 6bIn0 06ecneyeHo ypaBHMBaHWe noTeHumanos. Co-
NPOTMB/EHNE 3a3eMIEHUA HenTpanu TpaHcopmaTopa Ro = 8 OM; conpoTuBieHune
3a3eMneHns CAnBHOM Tpy6bl R\ = 20 OM; cOMpoTMB/EHME 3a3eMNeHNs BOAOMOA-
BogdAwen Tpybbl i2= KOO Om, R/j = 1 kOm. OnpefenuTe TOK, NOpasvBLUWiA Yeno-
BEKa.

1.5. C1os Ha 3emnie (Ha TOKOMPOBOAALLEM OCHOBaHWMW), YeN0BEK NPUKOC-
Hynca K 04HOMY M3 NMPOBOAOB 0AHO(A3HON ABYXMNPOBOAHON CETU, N30/IMPOBAHHO
0T 3eM/N, BO BPeMs 3amblKaHWs NpoBOJa Ha 3eMt0. HanpsxeHue cetn (Mexay
nposogamu) U = 660 B; conpoTuBneHne M30nALUN NPOBOJOB OTHOCUTENIbHO 3eM-

nm ([0 3aMblkaHUs npoBofa Ha 3emto) R\ = R2 = 30 KOM; CONpOTUBNEHMNE 3aMbl-
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KaHua nposofa Ha 3emnto /?3am = 60 Om. Mpumute Rh = 1 kOM, conpoTuseHue
OCHOBaHMA, Ha KOTOPOM CTOUT YenoBeK, a Takxe éMKOCTb MPOBOLOB OTHOCUTENb-

HO 3eM/1, paBHbIMM HyNO. OnpeaenuTe TOK //,, NpPOLeALWINIA Yepes TeNo YenoBeka,
M OLEHUTE CTerneHb ONacHOCTU B ABYX cnyyvasax: 1) yenoBek Kacancs OronéHHoro
NpoBOAa, 3aMKHYBLUEroCs Ha 3eM/0; 2) YeN0BEK Kacancs APYroro OronéHHoro
NpOBOAA C HEMOBPEXAEHHOM M30M1ALMe N0 OTHOLIEHUIO K 3eMne. B Kakom cnyyae
OMacHOCTb NOPaXKeHNs Yesl0BEKA TOKOM Bblle?

1.6. Ha 3aHynéHHbI KOpNyc 3M1eKTPONPUEMHMKA, NOLKNHOUYEHHOTO K CMCTe-
me TN (C/h= 220 B), npoun3oLwo 3amMmblkaHe 0AHON 13 ¢a3. ConpoTMBEHNE HY-
/IeBOr0 3aWMTHOro NpoBoAa A0 3anekTponpuémHnka R = 0,2 OmM; conpoTuBEHN e

(hazHOro NpoBoja n 3a3eMneHns HeiTpaam R A = 0,2 Om n Rq= 4 OM COOTBETCT-
BEHHO. [lo6aBoOYHOE CONPOTMBIIEHNE BETOHHOIO MoMa, Ha KOTOPOM CTOAJ YeNnoBek,

Apon = 0,5 kKOM, Rh = 1 kOm. Onpegennte TOK 4, NpoLIeALLINiA Yepes Teo YenoBe-
Ka, KOTOpbI/i NpuKacancs K Koprnycy 371eKTpONpuéMHMKa, a TakKe Heobxoanmoe
no ycnosusM 6e30nacHOCTU Bpemsa cpabaTblBaHMA MaKCMManbHOW TOKOBOW 3alyu-
Thl T.

1.7. Ha cTpouTenbHoli nnowagke paboyemy 6bl0 NMOPYYEHO 3aKpenuTb
rpy3 Ha KptoKe NnogbEMHOro KpaHa. MpUKOCHYBLINCH K KPIOKY, OH 3aMepTBO ynan
Ha 3eM/110. BbIACHMAOCH, 4TO Ha 0AHON U3 (ha3 BO3AYLUHON NMHWUKM 3neKTponepeaa-
uun, Nnpoxogasuieit B6M3N KpaHa, UMeNics NPOBOJIOYHbIV HABpOC, KOTOPbIA Npu BeT-
pe 3amblkan (basy Ha MeTan/IM4yecKyto onopy NMHUKU. TOK, CTeKatoWwunii B 3eMio
npu 3aMblKaHWM PA3HOro NPoOBOJA NMHMM Ha Teno onopsbl, 13amM= 25 A; yaenbHoe
conpoTusneHune 3emam p = 210 Om-M. MocTpagaBwmnii HAXOANACA MEXAY ONopoi
M NOABEMHBIM KpPaHOM, PacCTOAHUA OT OMNOpPbl U OT 3a3eMNUTeNd KpaHa o MecTa
Hax0X/[eHNs NoCTpajaBLLEro, COOTBETCTBEHHO, /[ = 4 m, /2= 8 m. [lo6aBOYHOE CO-
npoTueneHne obyBu noctpajaswlero oT 3emnm Raon = 0,2 KOM, Rh - 1 kOm. On-
pefenuTe TOK, NPOTEKaBLUMIA Yyepes Tea0 NoCTpagaBLUero.

1.8. B uex0Boii 3/1eKTpoCceTU Npon3oLwén o6pbIB HYNEBOTO 3alWMTHOrO Npo-
BoAgHuKa (PE). 3To noBpexfAeHne A0AT0 0CTaBanoCb He3aMeUYeHHbIM, MOCKONbKY
OHO 06bIYHO HE BbI3bIBAET HAPYLUEHUSA HOPMaNbHOIO pexunma paboTsl NoTpebuTe-
Neii anekTpoaHepruun. B aToT nepuog 3a mectom o6pbiBa PE-npoBoaa B CETU BO3-
HWK/I0 BTOPOE NOBpEX[eHWe - 3aMblKaHune O4HOW U3 (a3 Ha KOpNyC 31eKTPOLBM-

ratens. Pabouee HanpskeHne Cip = 220 B; conpoTuBEeHME 3a3eMNEHNS HENTpanu
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NCTOYHUKA Rg= 4 OM; CONPOTUBNEHNE MOBTOPHOIO 3a3eMNEHNA HYNEBOr0 NPOBO-
fa Rn= 11 OmM. [Jo6aBOUYHOe cONpoTUBAEHNEe BETOHHOrO Nofa, Ha KOTOPOM CTOUT
yenosek, Raon = 0,8 kKOM, Rh = 1 KOM. OueHMUTe 0MacHOCTb NMPUKOCHOBEHUS K
Kopnycam 3aHy/NEHHbIX NMPUEMHUKOB C HeMOBPEXAEHHOW 3MEeKTPUYECKON u3ons-
unei ana paboumx B aBapuiiHblii nepuog (BblYMCAUTE HaNpSXKeHWe NPUKOCHOBe-
HUA nepeg mecToM 06pbiBa PE-NpoBOJa 1 NOC/E HErO).

1.9. OnpegenuTe HanpsXXeHne ofHO(A3HOro NPUKOCHOBEHUSA U TOK, NpoTe-
KaloLUA yepes Teno YenoBeka, B TPEX(a3HO CeTU C U30IMPOBAHHON HENTpPanbio
M YCTPOWCTBOM 3al4MTHOrO OTKOYeHus (¥Y30) B KauecTBe LOMOMHUTENbHON 3a-
WNTbI OT MOPAXeHUA 3NeKTPUYECKUM TOKOM. lMapameTpbl ANnA pacuyéra crefyto-
wme: Cp= 220 B,/= 50 Iy, Ch = 100 mk®, R$ = 1 MOwm, HAgon = 9 KOMm,
Rh - 1kOwm. Cpa6otaet nm ¥30 c ycTaBKoil no gndgepeHLnansHOMy TOKY, pac-
cunTaHHOMY Ha 10 MA? Bpemsa cpabaTtbiBaHua 3awutbl coctaBnseT 0,07 c. Oue-
HUTE PUCK NOPaXeHNA YenoBeKa 3NEKTPUYECKUM TOKOM.

1.10. OnpegennTe Hanps>xeHWe 04HO(A3HOro NMPUKOCHOBEHUA U MOK, Mpo-
TeKaloLnii Yepes Tenlo Yenoseka, Npu 0f4HOMa3HOM NMPUKOCHOBEHUM B TPEX(A3HOW
CeTW C rNyX03a3eM/IEHHOW HeTpanbio U YCTPONCTBOM 3alMTHOrO OTK/OYEHNS B
KayecTBe AONONHUTENbHON 3aLMThl OT NOPAXEHUA 31eKTPUYECKUM TOKOM. Mapa-
MeTpbl Ans pacuyéta cnegytowme: G = 220 B,/ = 50 Iy, Cph = 1 MKD,
Ah = 100 kOm, Agon = 5 kKOm, Rh = 1 kOm. CpaboTaer nmm Y30 ¢ ycTaBKOil no
andgepeHunanbHOMY TOKY, paccumTaHHoMy Ha 30 MA? Bpems cpabaTbiBaHMA
sawmnTel coctaBnsaeTt 0,07 ¢. OueHUTe PUCK MOPaXKEHNA YenoBeKa 3N1eKTPUYECKUM
TOKOM.

1.11. OnpefenuTe Hanps>keHMe W TOK, MPOTeKalLWKii Yepes3 TeNo YenoBeKa,
npu ogHoasHOM MPAMOM MPUKOCHOBEHUWN B TPEX(a3HON ceTn C N30IMPOBAHHON
HeiTpanbto. MapameTpbl Ana pacuyéTta cnegywowme: G = 220 B,/ = 50 Iy,
Ch= 1 mk®, A= 100 kKOm, Ogon = 5 KOM, Rf, —1 KOM. OLeHUTEe PUCK NOpaXKeHUS
YenoBeKa 3/1eKTPUYECKNM TOKOM.

1.12. OnpegenuTe HanpsHXXeHWe U TOK, MPOTEKalLW KA Yepes Te/l0 Yesl0BeKa,
npu ogHOMa3HOM HenpsMOM MPUKOCHOBEHMM (KacaHWy Kopnyca 371eKTponpuém-
HMKa) B TPEX(a3HOW CeTW C M30MPOBAHHOW HeliTpanbto. MapameTpbl 418 pacyéTta
cnegytowme: Cp= 220 B,/= 50 'y, Ch= 1 mk®, A= 100 KOm, Raou = 1 KOm,

Rh = 1 kOm. Kopnyc 3a3em/iéH U MMeeT COMPOTUBEHME 3aALLUTHOrO 3a3eMaeHus
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R3a3 = 4 OM. OUeHUTE PUCK MOPAXEHUA 4YesloBeKa 3/IeKTPUYECKUM TOKOM U [0-
NYCTUMOCTb ANNTENIbHOTO NMPUKOCHOBEHWA K MOBPEXAEHHOMY KOPMycCYy 31eKTpo-
NPUEMHMKA.

1.13. B KayecTBe 3aliMTbl OT 31€KTPUYECKOr0 TOKa B Balleii KBapTUpe Bbl
pewunnm Ucnonb3oBaThb /IOKaNbHYH CUCTEMY YpaBHMBAHUA MOTEHLWANoB, coefun-
HUB KOPMNYC XONOAUNbHUKA C KOPMYyCcOM 6aTapen LeHTPasbHOro OTOMNNeHUs N Apy-
rMMU  MeTan/IMYeckMMy 4acTaMKU, 4TO 3anpeweHo [MMY3 (obwas cucrtema
ypaBHMBaHWA NOTEHLManoB B LENOM B JOMe He npedycMoTpeHa). Mpu paboTe
CTaporo XofofuNbHUKA COMNPOTUB/IEHWE ero M30NALUU OTHOCUTENbHO Kopnyca
cHusunocb Ao 10 Om. Hackonbko onacHo 6yaeT Bam MPUKOCHOBEHMEe K HaTapee
LEHTPaNbHOro OTONNEHUA U K PyyKe XO0NoAuNbHUKA? HackonbkKo onacHo 6ypet
cocefly Takoe NMPUKOCHOBEHME K b6aTapee LEHTPaibHOr0 OTOMJ/IEHNS U K PyYKe uc-
NpaBHOro0 X0N0A4U/IbHUKA Yy cebs B KBapTUPe, Y KOTOPOro HET CUCTEMbI YpaBHMBA-
HUA NOTEHLWAN0B, @ UCNONb3YETCA 3aHYIeHNe X0N04UIbHUKA? LCXOA4HbIE faHHble
ANs pacuéTa: TpéxdasHas ceTb C FNyX03a3eMIEHHON HelTpanbl C (asHbIM Ha-
nps>xeHmem 220 B, yactoToin Toka/= 50 L, CONPOTMBAEHMAMMN U EMKOCTAMU (ha3
OTHOCUTENLHO 3eM/IN, COOTBETCTBEHHO, JIp= 100 000 Om n C= 0,1 mkd, conpo-
TUBNEeHNEM paboyero 3asemneHns UCTOUYHUKA NUTaHUA Rqg= 4 OM. Mpumute co-

npotusneHne yenoseka Rh - 1 KOM, cONpOTMBAEHUE pacTEKaHUIO TOKa B 3em/e OT
mMecTa ypaBHMBaHWA noTeHumanoB 100 OM. HapucyiiTe cxemy 3amelleHus u pac-
cynTaiiTe HanpsXKeHne NPUKOCHOBEHUA U TOK ANS ABYX Ntogeil. CpaBHUTE paccuu-
TaHHble HaNPAXEHUA NPUKOCHOBEHMA C AONYCTUMBIMUN 3HAYEHUAMMN.

1.14. Ha 3aHynéHHbIA KOPNyC 3NEKTPONPUEMHMKA, MOAKNHOYEHHOIO K CuUC-
Teme TN-C, npou3owno samblkaHuWe OfHOW U3 (a3. ConpoTWB/EHWE HYNEBOrO
3alWMTHOr0 NPOBOAA OT UCTOYHMUKA NUTAHWUA [0 3NEKTPONPUEMHMKA, PACMONOXEH-
HOro Ha paccTosHMK [0 Hero, paBHoM 100 m, Rff = 0,2 OMm; conpoTuBneHue das-
Horo nposofa R8a = 0,2 OM; nepexofHOe CONPOTUBNEHUE MEXAY (Pa3HbIM NPOBO-
[LOM 1 Kopnycom npuémHumka Ruep= 10 OM; cOnpoTMBAEHNE 3a3eMJIEHUS HEATpanu
Ro = 4 Om. OnpegenuTe TOK //,, NPOXOAALLMNIA Yepe3 TeNo YenoBeKa, MPUKOCHYB-
LIerocs K KOpnycy HeucrnpasHOro npuémMHuKa v UCNpaBHOro 3aHyNEHHOro 3feK-
TPONPUEMHUKA, HAxoAAlWerocs Ha paccTtosiHUM 50 M OT UCTOYHMKA NUTaHWUA U
NoBpeXAE&HHOro npuémHuka. ConpoTusneHne 6eTOHHOro Nona, Ha KOTOPOM CTOUT

yenosek, Rnon= 0,5 kOm, Rh= 1 KOM. ®a3Hoe HanpsxeHue C/d=220 B.
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1.15. B cucteme TN-C npom3owno 3amblkaHuWe OAHON M3 (ba3 Ha 3eM/H0.

ConpoTuB/eHne 3ambikaHus S1sav= 10 OM; cOnpoTUB/IEHWNE 3a3eMJIEHUS HeTpanu

Rg~ 4 Om. OnpegennTe ToK If,, NnpoxoAswmnii Yepes TeNo YenoBeKa, KOTOPbIA nNpu-
KacaeTcs K KOpnycy UCNpPaBHOro 3aHYyNEHHOI0 31eKTPONpPUEMHMKA, HaXoadaLLerocs
BHE 30Hbl pacTekaHusa TOKa B 3emsie (BAann OT MecTa 3aMblKaHWA U cucTeMbl pabo-

yero 3asemseHus). ConpoTueneHune Tena yenoseka Rf, = 1 kOm, gob6aBoyHoe co-
NpoTMB/IEHNE GETOHHOrO MOMa, Ha KOTOPOM CTOMT 4Yenosek, Yion = 1 kOm. Pa6o-
yee HanpsxeHune cip= 220 B.

1.16. Bbl BKIHOYNUAN 3NEKTPUYECKUI YANHWK C METa/INYeCKMM KOPMyCOM B
[BYXNOJIOCHYIO PO3eTKY 6e3 3alMTHbIX KOHTaKTOB 415 3aHY/NeHUs, 4OTPOHYANCH
[0 ero kopnyca, ¥ Bac “yfapuno” sneKTpuyeckKMm TOKOM. Mpu CMeHe KOHTaKToB
BU/IKM B PO3eTKe MecTaMu (ecnu nepeBepHYTb BUIKY B PO3eTKe) BO3fENCTBME TOKA
Ha YesioBeKa Npu NPMKOCHOBEHMMN K KOPMYCY YaliHnKa He oulyLlaeTcs. Hapucosas
3NEKTPUYEKYIO CXeMY, 0O6BACHUTE, Kakas HeWCnpaBHOCTb MMeeTCs B YaliHWUKe, U
noyemy Tak nMpoucxoanT? CunTainTe, YTO YANHUK MOAK/IOYEH K CETW C 3a3eMNEH-
Holl HelTpanbto (cuctema TN-C). *

1.17. Bbl ncnonb3yerte 3/eKTPOTEXHUYECKOE M3fenme Knacca 1 3auTbl oT
NOPaXXeHWs 3NEKTPUYECKMM TOKOM C paboumm HanpshkeHmem 220 B. PaccuuTaiite
napaMeTpbl OCHOBHOW 3awWuTbl, UCXOA4S U3 HOPMATUBHbIX TPebOBaHWUI 3NeKTPO-
6e30macHOCT (JOMYCTMMOrO HanpsXeHUs NPUKOCHOBEHWUA U TOKa, MpoTeKaloLle-
ro yepes Tes0 Yes0BeKa). /

1.18. ins HOBOI KBapTUpbl €€ X03deBa NpUo6pPenn 3NeKTPUYECKYHO nevb. B
KayecTBe LOMOMHWUTENbHON 3alWTbl B CETW C FyX03a3eMNEHHON HelTpanbio Ha-
nps>keHnem 220 B OHM mocTaBuAM yCTPOWCTBO 3alMTHOrO OTK/OYEHMS Ha And-
thepeHuManbHbli Tok 100 MA. Bo BpemMsa pasorpeBa nulM B LYXOBKe OTKaszana
OCHOBHa# 3aluTa U No3TOMY JOMNOAHUTENbHAA 3awWwuTa cpaboTana, OTK/IOYMB NK-
TaHWe Ha neyb. Micnonb3ysa 3akoH OMa, paccunTainTe napameTpbl HEHAAEXHON OC-
HOBHOW 3aLLUTBI.

1.19. B ogHodhasHoit cucteme TN-C (c/p = 220 B) nponsowén obpbiB Hyne-
BOro nposoja. 3a MecToM 06pbiBa B KBapTUpe OblNN BKIHOUYEHbI 3/IEKTPUYECKan
namnoyka u XoNoAUNbHUK. 3aHYNEHHbIA X0N0AUbHUK C NOTPebaseMoil MOLLHO-
cTbio 300 BT B MOMEHT 06pbIBa Haxounca B OTKNOYEHHOM COCTOAHWUW, a BK/IHO-
YEHHasA namna HakaaMBaHMA MOLWMHOCTbLIO 75 BT BApYr nepecrtana ropetb. Jlomo-
X03iKa pewnia NOCMOTPETb, YTO NPOUCXOAUT BHYTPU XONOAW/bHUKA, U B3ANach
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3a MeTa/IMYecKyto pyuky. HapucyiiTe anekTpuueckyo cxemy. OnpefenuTe TOK
If,, npoxoaAwmnin yepes TeN0 AOMOX03AMKM, B MOMEHT NPUKOCHOBEHMA K KOpnycy
X0/0AUBHUKA 10 MOMEHTA €ro BK/IOUYEHUS CUCTEMOI YNpaBieHns TeMnepaTypoii
XOMOAMNbHMKA W NOC/e ero BKAUYeHMs. CONpOTUB/IEHME 3a3eM/IEHNs HeldTpanu

Rg—4 Owm, Tena yenoseka Rf, = 1 kOm, go6aBoYHOE CONPOTMBEHME M0/1a, NOKPbI-

TOro nMHoneymom, Raon=50 KOM.

1.20. [Mocne OKOHYaHMA 3NEKTPOTEXHUYECKOTO YHUBEPCUTETA Bbl B KaYecT-

BE MO/IOAOrO CreunanucTa NpULWLIN Ha NPOMbILWIEHHOE NPeAnpusaThe, TAe Heaas-
HO MPOM30LUIN HECYACTHbIE CyYau, B pesy/ibTaTe KOTOPbIX 3/1eKTPOTPaBMbl NOy-
uMnu ABa Yenoseka. MpefnoxuTe AOKYMEHTUPOBAHHYIO NpoLeLypy OpraHu3aLuu
paGoT No 371eKTPo6e30NacHOCTM, MO3BOMAKLLYI YMEHbLWUTL PUCK MOPaXKEHUS
3NEeKTPUUECKUM TOKOM. Ha npeanpustum umetotcs 240 paboOTHUKOB, PYKOBOAU-
Tenb, FNaBHbIA MHXeHep, GyxranTtep, HauaNbHWK 0TAeNa OXpaHbl TPyAa U Hauvasnb-
HUK 371EKTPOTEXHNYECKOT0 0TAeNa, KOTOpoMy noguuHeHo 10 anektpukos. Ctagum
LOKYMEHTUPOBaHHOI npoleaypbl (HauMeHOBaHWe paboT, MeponpuaTUil) 4OMKHbI
onpefensTbCs COrNacCHO HOPMAaTMBHLIM TPe6OBaHWAM MO 371eKTPOGE30NacHOCTU 1
yNpaBNeHUI0 0XPaHoii Tpyaa Ha NPeanpusTAM UK B OpraHm3aLuu.

2. SALLNTA OT NIEKTPOMATHUTHBLIX N3TYYEHWIA

2.1. O6wiune cBegeHNs

AnekTpoMarHuTHble nosig (3MI) B 06bIYHON XM3HN YeNl0BEKA B OCHOBHOM
MM HE OLLYLLAlTCH, OLHAKO B HEKOTOPbLIX CAy4Yasx OHU CNOCOBHbLI HebnaronpuaT-
HO BO3AeliCTBOBAaTb Ha 340POBbe W BbI3blBaTb pasnyHble 3a6oneBaHns. C pas3su-
TUEM 3N1eKTPO- N PALNOTEXHUKM, MOSBAEHWEM HOBbIX TEXHOMOMMIA (MH(opMaLun-
OHHbIX, N1a3ePHbIX U APYTrnX) NpobaemMbl 3NeKTPOMarHUTHOW 6e30NacHOCTM MOryT
3HaYMUTENbHO BO3PACTW, YTO HEO6XOAMMO YUUTbIBATbL KakK Mpu MPOEKTUPOBaHMUMU,
TaK ¥ Npy MCNO/b30BaHWNMN TaKol TeXHWKM Ha paboTe 1 JoMa, 0CO6EHHO AeTbMM.

Moapo6bHoe onucaHue CyLecTBYOWMX NPobaeM, CBA3AHHbIX C HEMOHMU3M-
PYIOWMM 3EKTPOMArHUTHLIM U3/lyYeHWEM PasMYHOA NPUPOAbl, a TakXke 0CO-
6eHHOCTEl MPUMEHEHUA OpraHW3auMOHHbIX U TEXHUYECKMX MEeTOLOB 3aliuTbl,
MeTOAMKKN pacyéTa napameTpoB IOMIT MOXHO HaliTu B y4yeGHOM nocobuu
B. A. bBykaHuHa, A. A. KoebacuHa, B. H. Maenosa, A. O. TpycoBa “3nekTpomar-
HUTHas 6e3onacHocTb YyenoBeka”. (CM6.: N3g-8o CM6Ir3TY “N3TN”, 2006).
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[anee npusefeHbl MeTOANKN NPUGAVMKEHHOTO pacyéTa, He06X0ANMOro ANs
pelleHns HeKOTOPbIX NPaKTUYECKUX 3afay, CBA3aHHbIX C 3/IEKTPOMArHUTHOW 6e3-
0MacHoCThbIO.

[na TOYeYHOro UCTOYHMKA C HEHanpasfieHHbIM u3nydeHuem (puc. 2.1, a)
NNOTHOCTb NOTOKa MouwHocTh (MMM) nnn nnoTHOCTb noToka aHeprumn (MM3) Ha

pacCTOsIHUM 1 0T HErO MOTYT GbITb pacCUMTaHbl Ae/IEHUEM U3MY4aeMOii MOLLHOCTY
P Ha nnowagpb wapa:

MMM = P/(4k12).

a 6

Puc. 2.1. MNOTHOCTb NOTOKA MOLLHOCTM OT UCTOYHMKOB SMI BbICOKOIA
4acTOTbl: @ - HeHanpasfieHHOro; 6 - HanpaBneHHOro

[ns NpuBAMKEHHOTO pacyéTa MakKCUMaabHOW MJOTHOCTUM MOTOKA MOLLHO-
CTU HanpaBfieHHOro McTouHmka (puc. 2.1, 6), Kak MpaBuio, HeO6XOAUMO 3HATb
cnefytrouine napameTpbl, BbipaxaeMble B Aelinbenax: MOWHOCTL Py, AEM, U Koag-

puuneHT yeunenus Ky, 51, KoTopble 0npeensitoTCs BbIPAKEHUSMY

pH=lioig-~-,i:y=ioig5a
aT *

rae P - MOWHOCTb UCTOYHMKaA m3nyyeHus; Par = 1(F3 BT; PT - 3kBuBaNneHTHas
MOLLHOCTb HanpaBNEHHOr0 UCTOYHMKA B pacCMaTpuBaeMOM Hanpas/ieHUn, npuse-
[éHHaA K MOLHOCTM U30TPOMHOI0 UCTOYHUKA.

UTo6bl pewnTb Takyl 3agavy, Heo6xogumo cnoxuTtb Pa n Ky, a nonyyeH-
HOe 3HayeHue B fleymbenax NepeBecTu B BaTThl.

AOGCOMOTHOE 3HaYeHWe HanpPsSHXKEHHOCTU MArHUTHOrO MO/ OT OAUHOYHOIO
TOKONpoBOAALWeA nMHUK (puc. 2.2, a) ¢ CMOI Toka | Ha paccTosiHUK OT ero ocu |
H =1/(2n/).
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[Ona KaTywkn MHAYKTUBHOCTU (puc. 2.2, 6) pacyéT HanpsXKEHHOCTW Mar-
HUTHOTO nons 6onee CMOXEH, YeM A8 OAUHOYHOrO MPOBOAHMKA. MNpakTuKa uc-
CNef0BaHNS BHELHUX MAarHMTHbIX NOMei NS TaKuxX CUCTeM NOKasblBaeT, uTo 414
3TOro Tpebyetcsd B OCHOBHOM MCMO/Ib30BaHWME MaTeEMaTUYeCKOro MOennpoBaHus
Ha OBM. OpgHako B cnyyae, KOrja AMHWM PaBHON HaNpPsXXEHHOCTW BHELUHEro Mar-
HUTHOTO MONA UMeKT (hopMY, 6IM3KYIO K Lapy, MOXKHO NPUGNN3NUTENBHO OLEHUTD
BPeAHOCTb BO3AeiicTBMA IMIT B l060M MecTe HaxOXAeHWs YenoBeka, paccunTas
H B TOuKe C KOOPAUHATOW Z Ha OCK COMIEHOMAA, UMEIOLLEro YMC/O BUTKOB U, AN-
Hy L, paguyc R\, c nomoLybto cnegytoLiein NpubanxEHHON Gopmynbi:

7+ —

2L THr+1 /2)2 +K?

HanpaBneHue
TOKa

Puc. 2.2. K pacyéty HanpsaXEéHHOCTU MarHUTHOIo Mons:
a- OT O4MHOYHOrO MPOBOAHMKA; 6 - OT KaTyLIKW

B npakTuke NpoeKTUPOBaHUA UHAYKLUOHHbLIX YCTAHOBOK Pas/IMYHOro Tex-
HO/IOTMYECKOIo HasHayeHunsd, a TaKXe COBPEMEHHbIX yCTpOVICTB MarHMTopeso-
HaHCHOW TOMOFpaq)I/II/I, 4acTo nNpuxognuTcAa pewaTtb 3aga4vyun obecneyeHus 3NEKTPO-
MarHUTHOW 3Konoruu, 6e3onacHoOCTM Unu 6I/I09ﬂeKTpOMaFHI/ITHOl7I COBMECTUMOCTH
O6C!'|y)K|/IBaIOLLI,eFO IIEKTPOTEXHONOIM4YECKOro wmnnu MegnuMHCKOro nepcoHana.
Ecnn gns NpoMmbIWNeHHbIX UHAYKLUOHHbLIX YCTaHOBOK BOMPOCHI 3TW AaBHO pe-
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warTca (CBUAETENbCTBOM TOMY - 60/bLIOE KONMYeCTBO Ny6nuKaumii), To B yCT-
poiicTBax MarHUTOpe3oHaHCHOWN Tomorpatpum (MPT) npobnema BCE ewé npofosn-
)KaeT 0CTaBaTbCA HEMOHATHOMW W HEe WCCNefoBaHHOW B [OCTaTOYHON Mepe. B
OCHOBHOM nonaraetcs, 4to MPT gns uccnefoBaHus 60nbHbIX 6e3onacHa. Tem He
MeHee, MMEeKTCS CreLmnanncTbl, KOTOpble CYATAIOT, 4TO B 061acTM 6e30nacHOCTM
MarHUTOPe30HaHCHbIX TOMOrpagoB He BCE TaK XOPOLLO.

Ana nnnoctpaumy umetowmuxca npobnem, Ha KoTopble paHee He obpatia-
/10Cb BHUMAaHUA, Ha puc. 2.3 npueeféH OANH U3 “3/1eKTPOMArHUTHBLIX NMOPTPETOB”
30H BpPeAHOro U 0NacHoOro BAWAHWA BHELUHEro MarHWTHOrO Mons, Co3faBaeMoro
MarHUTOpe3oHaHCHbIM TOMOrpaoM, NUTaemMbiM MOCTOAHHBIM TOKOM. M3 pucyHka
BMAHO, YTO rpaHuLa BpeAHON 30HbI MOXET HaX0AMTbLCA HA paccTosHUK 6onee 2 M
oT MPT. OfHaKo npu LBMXEHUW YeNloBeKa MarHMTHOE NOJe YXKe Henb3d cunTatb
MOCTOSAHHLIM, ANA KOTOPOro HOPMbl Ha WHAYKLMIO WU HAnNps>KEHHOCTb MarHuT-
HOro nons OTHOCUTENIbHO BENUKW, —OHO CTAHOBWUTCHA MepeMeHHbIM, YTO 3Hauu-
TENbHO YBENNYNBAET JOMYCTUMOE PAaCcCTOAHMeE,

NOHa NOJHOrO0
3anpeta pabo-

Tbl
125 cm

| 65cm !
1 220 cm 1

130 cm / i\

30Ha Bpesa-
HOro Bus-
Hua IMI

Puc. 2.3. “3nekTpomMarHuUTHbIA NOPTPET” 30H BPeLHOr0
1 onacHoro BausiHus MPT ¢ uHaykuvein 1 Tn

B kauecTBe HaumGosee MPOCTOrO M AOCTYMHOFO METOAA CHUXEHUS WHTEH-
CUBHOCTM JMI1 BO MHOTMX C/y4asix NMPUMEHSETCS 3KPaHUPOBaHWE WCTOUYHUKOB
3NEeKTPOMArHUTHBIX N3/y4YeHnid. Mpu 3TOM 371eKTPOMAarHUTHOe MoJie Npu nafgeHun
Ha 3KpaH MOXEeT OTpaxaTbCs (4NS WAeaNbHOro NPOBOAHMKA), T. €. MPU YAE/NbHOM
COMPOTUBNEHUN MaTepuana 3KpaHa, PaBHOM HY/O, OHO He MPOHWKAeT B 3KPaH,
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NOMHOCTbIO OT HEro oTpaxaschb), MOrNOWATbLCA C BbigeneHuem 3HEPrUM UAW NPO-
XOANTb Yepes 3KpaH C HECKOJIbKO M3MEHEHHbIMU napametpamu. Kpome Toro, nep-
BMYHOe DM, KOTOpoe CyLlecTBOBaNO 6e3 akpaLd TOXe 3HAUNTENbHO N3MEHSET-
€A, MOCKO/bKY B NocnefHeM 3a CY&T HaBeAEHHbIX TOKOB MOABSETCA MO/e peak-
Lmn.

[na onpefeneHns MonesHoCTU 3KpaHa BBeAEH TaKoli MokasaTeNb, Kak Ko-
ahhnuUMeHT 3IKpaHMpoBaHuA, KoTopblil OnpefeaseTcs otHowennem COCTaBASIO-
wux 3MM nocne akpaHupoBaHus (Fj) v fo akpaHupoBaHus (Fo) (MOXeT NpUHU-
maTb 3HauyeHus oT 0 go 1):

*3=B [ .

AhheKTNBHOCTb 3KPAHMPOBAHNA ABNSETCA 06paTHO BENNYMHON KO3hdun-
LMeHTa 3KpaHMpOBaHWA 1 OMpefenseTca B OTHOCUTE/bHLIX efUHMLAaX N0 COOTBET-
CTByHOLW MM cocTaBnaowmnm 3IMII:

33 =#0/A]; 939 =Eo !E\r33=po<P\m

Yacto ah(peKTUBHOCTb 3KpPaHMPOBaHUA (MU skpannoe 3aTyXaHue) Bblpa-
XarT B feumbenax, Haxo4a UX No cnefyowmm gdopmynam:

95 =201g(#0/tf1)) 33 = 201g(E0/£ ).

TOUHbIA aHaNUTUYeCKUA PacyéT 3((eKTUBHOCTU skpaHuposanus 060/104-
KaMu AB/sIeTCSA AOCTATOUYHO CIOXKHOM 3afauel us-3a 6onbworo YKUCAa NapaMeTpos,

3NeKTPOPU3NYECKUX CBONCTB MAaTEPUANOB 3KPAHOB U gpyrux MPUUMH.
NaszepHoe u3nyyeHue npeactaBnsieT co6oil B/ a/leKTPOMarHUTHOFO U3ny-

YeHUA, TeHepupyemoro B ONTUYeCKOM AuanasoHe gavH sonH 0,1—1000 mkm. OT-
nmymne ero oT ApYyrux BWUAOB W3MyYeHUs 3aK/I4aeTcsi B MOHOXPOMATUYHOCTMH,
KOFEPEHTHOCTW U BbICOKOI CTeNeHW HamnpaBfeHHOCTU. Bnaropaps Manoil pacxo-
OVMOCTM Nyya nasepa MJOTHOCTb MOTOKa MOLULOCTM MOXET [OCTUraTb OYEeHb
60/bW KX 3Ha4YeHnin - 10316...1017 BT/m2.

Nasep (Laser - Lighting amplification by stimulated em ission of radiation) -
YCTPOWCTBO, NpefHasHa4yeHHoe AN BbIpabOTKM U YCUNEHWUSA 3N1EKTPOMArHUTHOM
3HEepruy ONTUYECKOro AuanasoHa 4acToT C WCMO/Mb30BaHMEM MpoLiecca ynpasnse-
MO WHAYKUWOHHOW aMmuccunu. OH paboTaeT HanpuHunne WHAYLUPOBAHHOIO W3-
NyyeHus, MonyvyaemMoro npu ONTMYECKON Hakayke (K Mpumepy, BO3AeiCcTBUEM
MMMYNbCOB CBETA) TEPMUYECKM HEpPaBHOBECHON (akTueHoi) Cpefbl, B KayecTBe
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KOTOPOW CnyXaT AN3NeKTPUYECKNe KpMCTanabl, CTEKNO, rasbl, NOAYNPOBOSHUKMN U
nnasma. OTAe/NbHble aTOMbl TaKMX MaTepnanoB Npu NafeHun Ha HUX oToHa 06-
najaltT CBOWCTBAMU Mepexofa C BEPXHEro 3HEPreTMYeCKOro YPOBHA Ha HUXHWIA
YPOBEHb C UCMYyCKaHUEM ABYX (POTOHOB, MHAYLMPOBAHHbLIX C TEMU X 4acTOTOW,
(hasoii, nonapusauneil 1 HanpasfeHNeM pacnpoCcTPaHeHus.

CornacHo TOCT P 50723-94 nasepbl knaccuuumnpyrTcs cnegyrowmm o6-
pasom (Tabn. 3.1)

Ta6aumya 3.1
Knacc XapakTepucTuka nasepHoix nsgenuii (JiN)
1 J1/, 6e3onacHble Npu NpegnonaraeMbix YCNoBUAX 3KcnayaTaumum
2 T, reHepupytoLLne BUAMMOE U3NYyYeHWe B AnanasoHe AavH BofH ot 400 go 700

HM. 3awuTta rnas obecrneynBaeTcs eCTECTBEHHbIMU peakLMAMUN 3aluThl a3 OT BO3-
[ieficTBNSA HEMPepbIBHOTO M3MyYeHWs, BKOYas pediekc MuraHus. MoOLLHOCTb nase-
poB Knacca 2 orpaHuyeHa 1 MBT (anutensHoCTb u3nyyenus >0,25 c)

3A NN, 6e3onacHble AN HabMOLeHWUs He3awWWEHHbIM rnasom. Ana J1IA, rpepu-
pylowmnx n3nyyveHune B fuanasoHe AnuH BonH ot 400 fo 700 HM, 3awmTa obecneym-
BAaeTCs eCTeCTBEHHbIMU peakLuMaMU, BKNOYas pednekc MuraHusa. 4na gpyrux AnvH
BOJIH OMAacHOCTb ANA He3alWULEHHOro rnasa He 6onbliue Yem fAns knacca 1. Molwy-
HOCTb BUAVMOTO M3/y4eHUs HeNpPepbIBHbIX N1a3epoB nofknacca 3A He Jo/KHa rpe-
BbllaTh 5 MBT (T. e. NATUKPATHOro 3HayeHWUs ANa Knacca 2), a 061y4éHHOCTD -
25 BT1/M2. HenocpeacTBeHHOe HabnofeHne nyyka, ucnyckaemoro JSiM\knacca 3A ¢
MOMOLLbI0 ONTUYECKUX WHCTPYMEHTOB (Hanpumep, GWHOK/b, Teneckon, MUKPO-
CKOIM), MOXET 6bITb ONacHbIM

3B HenocpegcteeHHO HabnofeHe Takux JIV Bcerga onacHo. Bugumoe paccesiHHoe
n3nyyeHne 6e30nacHO Mpu co6NOAEHUN ONpeAenéHHbIX YCNOBWA: MUHUMaNbHOE
paccTosiHue Ans HabnogeHns MeX Ay rnasom 1 3KkpaHoM 13 cMm, MakcuMasibHoe Bpe-
msa HabnofeHna 10 . HenpepbiBHasA MOLHOCTb TaKUX /1a3epOB He MOXET MpeBbl-
wartb 0,5 BT, a aHepreTnyeckas akcrnosmumsa - 100 kx/m2

4 NN, co3patolyme onacHoe He TOMbKO MPAMOe, HO W paccesHHoe u3nyyeHue. OHU
MOTYT BbI3BaTb MOPAXKEHUE KOXMW, a TakXKe CO3/aTb OMACHOCTb BO3HWKHOBEHUS MO-
»apa. Mpn nx Mcnonb3oBaHUKM cnefyeT coboAaTh 0COGYH0 OCTOPOXHOCTb

Jlasepbl WKWPOKO MPUMEHSOTCS B Hay4HbIX MccnefoBaHuax (pusmka, Xu-
Mus, 6ruonorus u Ap.), B MeguumnHe (Xmpyprus, optanbmMonorms u ap.), a Takxe B
TexHuKe (CBS3b, N0KaLMA, U3MEPUTENIbHAA TeXHMKa, ronorpagus), npu nposege-
HUWU Pa3NMNYHbIX UCCNef0BaHWUIA BeLLecTBa, TepMoobpaboTKe, CBapKe, peske, mpu
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Z1.MJ

M3roTOBNEHUWN OTBEPCTUI Manoro guameTpa W Ap. 3HaYeHWs: NAOTHOCTW MOTOKA
MOLLHOCTUN B pas3/iMyHbIX cthepax npumeHeHus coctaBnsaoT 1()7...5-109- gns ces-
31, nokauuu, ronorpapun, U3MepUTENbHON TEXHWKKM, TepMoobpaboTkM, naiiku,
cBapku u T. 4.; 5-109...8T09- Ans noguynucTKW CN0EB NPy MPOM3BOACTBE MUKPO-
CXeM, ucnapeHns TOHKNX nnénok; 8-109...7-10n - Ana NpOLWMBKM OTBEPCTUNA, pes-
KW 1 packpos matepuanos; 1012..1013BT/M2- gns pewweHuns cneymanbHbiX 3agay.

Mpu pelweHnn NpaKTMUYecKMX 3afad 41 NPUHATUSA pPelleHuns 0 CpeacTBax u
MeTofax 3awWmnTbl OT ONACHbIX W BPefHbIX NPOU3BOACTBEHHbLIX ()aKTOPOB C NO3M-
unii 6esonacHOCTM B NepByl0 ouvepefb TpebyeTcsa onpeAennTb Knacc fasepa wau
eC/In Knacc nasepa u3BecTeH (ykasaH Ha HEM), OLEHUTb ero OnacHoCTb.

2.2. OCHOBHbIe BOMPOChI pasaena 3aHATWIA

2.1. Bugbl feiicTBMA 3M1EKTPOMArHUTHbLIX NOME Ha YenoBeKa - TEnsoBOe,
HeTennoBoe, COMaTMYeCKOoe, reHeTUYECKOe.

2.2. TIpMHUMNBI HOPMUPOBAHUA UHTEHCUBHOCTW 3/1EKTPOMArHWUTHbIX MOnei
paguoyacToT Ha paboyem MecTe. [MOHATMA TennoBOro mopora W AOMYCTUMON
9HEPreTMYeCcKo Harpyskmn (3KCMo3nLUUnN) Ha OpraHn3m YenoBeka.

2.3. TexHUYecKne n opraHusaumoHHble 3alUTHbIE MEPOMPUATUA OT 3MeK-
TPOMArHWTHbLIX NOAel pagnoyacToT - 3aluTa Yyriom, pacCTOAHWEM U C UCNONb30-
BaHWEM 3KpaHOB. NHAMBUAYaNbHbIE CPeACTBa 3alUTbl paboTatoLmX.

2.4. ONeKTpOMarHUTHble NOAS MPOMbILWEHHON YacToTa. Buabl Bo3geicT-
BMSA Ha OpraHu3M 4yenoseka. 3awiuta - BUAbl, CNOCO6bLI U O0CO6EHHOCTM pacyéTa.
VHAnBMAYyanbHble CPeAcTBa 3almnTbl paboTatoLmx.

2.5. YUY&T AnnTenbHOCTN NpebbiBaHUA YeloBEKa B 3/IEKTPOMArHUTHOM Mone.
MoHATUE 0 KPaTKOBPEMEHHOM BO3/elCTBUN.

2.6. Y4&T BO3[€NCTBUA HEMPEPbLIBHOTO MOJIA U NONA CKAaHUPYIOLLMX aHTEHH.

2.7. NasepHoe usnyuyeHne. OxBaTbiBaeMbIil JaHHbIM BUAOM M3NyYeHUS Yac-
TOTHbI gnana3oH M.

2.8. OpraHbl 4enoBeka, NOABEPXKEHHbIE AeACTBUNIO Na3epPHON0 U3NYYEHNUS.

2.9. BpeZ 1 0MacHOCTb Na3epHOro U3NyyeHus A5 YeNoBeKa.

2.10. OCHOBHbIe 1 CONYTCTBYIOLLME OMACHOCTK, CBA3aHHbIe C paboToi nase-
poB. MPUHUNMbI MOCTPOEHMSA CUCTEMbI 3aLLUTbI OT IA3€PHbLIX N3NYYEHW

2.11. HopmupoBaHue fONYCTUMbIX YPOBHEN 1a3€pPHOT0 U3/TyYEHMS.

2.12. Pa3nnyna B HOPMUPOBAHUM N1a3ePHOT0 U3yHeHUS Pa3HbIX YaCTOTHBIX
[manasoHoB.
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2.13. Knaccugmkaumns nasepoB no CTerneHW 0MacHOCTU BO3AENCTBMA Ha ue-
noBeka. Buibl 3aluUTHbIX MeponpuaTUA Ana paboTawolwmx ¢ HUMWU. VIHANBMUAY-
anbHble CpefCcTBa 3aWMThl paboTaloLWwmxX.

2.14. i3nyyeHne BUAUMOIO ynbTpamMoneToBoro U MHQPpakpacHoro guana-
30HOB BOJIH.

2.15. TIpUpOAHbIE N TEXHOTEHHbIE UCTOYHUKWN 3/IEKTPOMArHUTHOrO U3Nyye-
HUA.

2.3. 3agaHu4 no Teme

2.1. Bbl nonb3yeTecb COTOBLIM TeNe(hOHOM, [ep>ka BO BpeMsA pa3rosopa ero
Ha paccTosHun 5 cM oT BuCKa. Yactota usnydveHna 900 MIy. M3nyvaemas moLy-
HocTb P = 600 MBT. HaiifMTe MakcumanbHO JONyCTMMOe Bpems paboTbl C Tene-
(hOHOM, UCXO0AS M3 NPUHATLIX HOPM AN NPOW3BOACTBEHHON [eATeNbHOCTM.
MprMunTe, YTO NCTOYHUK DM HEHaAMNpPaBNEHHBIA.

2.2. 3aBog npuobpen 100 pagmoTeneOHOB MOLLHOCTHIO Mo 4 By u vacto-
Toin 900 MTy. Onpegennte 6e3omacHoe paccTOfHME [0 TFOM0BblI MOAb30BaTeNs,
NCXO0AA U3 MPUHATBIX HOPM ANA MPOW3BOACTBEHHOW feATenbHOCTU (BPEMS NOfb-
30BaHMA B TeyeHune paboueil cMeHbl He 6o0nee 1 4), cumTas, 4TO UCTOUYHUK IMII
HeHanpas/IeHHbIN.

2.3. Ha Kpbllle XWnoro 3faHusa ycTaHOB/IeHa pajuonepejarolias aHTeHHa.
YacToTa m3nyyeHua coctasnsetr 450 Mluy. MowHocTb nsnyyvyeHua P = 100 BT.
WNCTOYHMK W3NyYeHUs HeHanpaBfieHHbli (TOYeuHblil). BbicoTa camoOil aHTEHHbI
3 M. PaccunTas NAOTHOCTb NMOTOKA MOLYHOCTW, OMpeAeNnTe, BPEAHO NN XUTb Ha
nocnefHem 3TaxKe Takoro 3fjaHus, ecnn BbiCcOTa 3Taxa cocTaBnfAeT 2,5 m (4yeppak
OTCYTCTBYeT), & NepekpbITUe Kpbiliy 0Cnabnser MOWHOCTb U3yYeHNs CUrHana B
TPy pasa.

2.4. MouWHOCTb M3Ny4yeHns ceTeBoil kapTbl Wi-Fi yactoToli 2,4 'y B KOM-
nbtoTepe y Bac Ha pabote P =23 gbm, Ha CTeHe Ha paccTosHMM 1 M OT Ballero
CTyfla pacrnonoXKeHa BbIHOCHasA aHTEHHa C KOIPPULMEHTOM YCUNEHUA B CTOPOHY
Bawlero paboyero mecta Ky = 9 gbu. CKONbKO BpemMeHM Bbl MOXeTe paboTaTtb 3a
CBOUM KOMMbIOTEPOM C TOUKU 3peHUs 6e3BpeaHOro Bo3geiicTems 3MIM?

2.5. MouwHoCTb n3nyyeHus ceteBoin kapTel Wi-Fi yactotoin 2,4 I'T'y, B HOYT-
6yke goma P = 10 gbM, KO3(h(MLMEHT yCUNEHNA B Bally cTOpoHy Ky = 5 abu. Bbl
pewmnnn UCnonb3oBatb 3aWUTHYIO OAEXAY, UMEILWY 3((eKTUBHOCTb 3KpaHU-
poBaHus 33=10 gb. Kakoe Bpemsi MOXHO paboTaTtb 3a HOYTOYKOM?
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2.6. Pa3paboTymKy MOHMTOPOB Ha 6a3e 3NEKTPOHHO-Ny4YeBOW TPYOKM rapaH-
TUPYIOT, YTO [pOXKaHWs M306paKeHnsa He 6yfieT NpU WHAYKLUW BHELIHEro mar-
HUTHOTO Nonsa YyacToToi 50 'y, paBHO 400 HT /. Bbl ycTaHOBUAM TakoW MOHUTOP
Ha paccTosHuMM A0 kabens, paBHOM 2 M (N0 Kabento MpOTeKaeT ypaBHUTENbHbIN
Tok 10 A). ByayT N1 BO3HMKaTbL Npob6aembl Ana 340poBbs Nonb3oBaTens 3BM, ko-
TOpbIli pacnonaraeTca Ha pacctosiHum 0,8 M 0T MoHMTOpa 1 2,8 M OT Kabens, cBsi-
3aHHbIE C HU3KOYACTOTHBIM ApOXaHWeM U306paXeHnsa MOHUTOPa, U BPEAHO NN 3TO
MarHWTHOe Mnone ANs Yenoseka?

2.7. KaTylwKa MarHMTope3oHaHCHOro TomMorpada MMeeT cnefytoline napa-
MeTpbl: AnnHy 1M, paguyc 0,5 M, uncno sBuTkos 60. Cria NOCTOAHHOIO TOKA B Ka-
TYLWKe (4acToTa paBHa HY/I0), MPOTEKAIOLLEr0 B MOMEHT UCC/Ief0BaHNA NauneHTa,
26 500 A. PaccuuTaiiTe MHAYKLMIO M HANpPSXXEHHOCTb MArHUTHOrO NOMS Ha OCK
KaTyLIKW B paiioHe ronosbl NauMeHTa 1 Ha pacCcToAHMM 2 M OT TOPLLeBOI YacTu Ka-
TYLWKW, F4e HaxoauTcs 06CAyXuBaloWwmii nepcoHan. CpaBHWUTE MOyYeHHOe 3Ha-
YyeHne C npefenbHo AONYCTUMbIM YPOBHEM [N NepcoHana, HaxoAAlerocs Ha
3TOM PaccTOAHWW B MOMEHT UCC/IeJ0BaHNA.

2.8. Kakoe KOMMYeCcTBO BpeMeHW Ye/l0BEK MOXET Haxo4uTbCA MOA BO3fAei-
CTBMEM 3/1IEKTPOMarHUTHOrO Nons MUKPOBOMHOBOW neyn CBY-gmanasoHa (Ha-
npumep, 2,45 I'Tu), paboTas B MPOU3BOACTBEHHbIX YCNOBWAX, €C/IM MNOTHOCTb
notoka aHepruu (MM3) B mecTe BO3aeincTBus coctasnser 1 B1/m ?

2.9. OnpegenuTe Knacc onacHoOCTWU nasepa, ecnu AJnHa BONMHbI COCTaBNAET
A= 0,555 MKM, 3Hepruga ogHoro umnynsca W= 40 [, 4NUTEeNbHOCTb O4HOr0 UM-
nynsca v = 0,25 ¢, yacToTa NOBTOPEHUA UMNYyNbCOB/ NoB< 11U, paguyc nsnyue-
Hus nyykar = 0,2 cm.

3. OCBELWWLEHVE PABOYEIO MECTA
3.1. O6Lwune cBegeHUs

M cKycCTBEHHOE OCBELLEHME, C KOTOPLIM NIOASM MPUXOANUTCS XUTb U pabo-
TaTb, Yallle BCEro He COOTBETCTBYET TeM TPe6GOBaHUAM, KOTOPbIE K HEMY MpefbsiB-
nsoTCs. B pe3aynbTaTe BO3HUKAKOT NPo6/eMbl, CBA3aHHbIE C MOBbILIEHHbIM Hanps-
YKEHVNEM 3PUTENbHBIX aHANM3aTOPOB, YCTANOCTbH, CHUXKEHUEM NPOM3BOANUTENBHO-
CTU Tpyfa v 3a6onieBaHUEM Tna3 UM HepBHOM cucTeMbl. Cpean OCHOBHBIX Mpu-
UMH, NPUBOAALLMX K 3TOMY, MOXHO BbIJENUTb MIOXWNE XapaKTepUCTUKN OCBETH-
Te/IbHbIX CUCTEM U UCTOYHMKOB CBETA, NPOCYETHI B MPOEKTUPOBAHNMN OCBELLEHMS 1
apyrue.
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YT06bI NyyLle NMOHATL TpeboBaHWUA COBPEMEHHbBIX HOPM MO OCBELLLEHMIO, KO-
Topble oTpaxeHbl B cBoge npasun CI1 52.13330.2011. EcTecTBEHHOE M UCKYCCT-
BEHHOE OcCBelleHune (akTyanusupoBaHHas pegakuma CHulM 23-05-95%), pekomeH-
[yeTcs BOCNO/Mb30BaThCcA yuyebHbIM nocobuem B. A. bBykaHuHa, B. H. Masnosa n
A. O. TpycoBa “be3onacHble ¥ 3(heKTUBHbIE cuUCTeMbl ocBeweHua”. (Cr6.:
M3g-8o CM6EraTy “Natn”, 2002). B HEM Noapo6HO paccMOTPeHbl NPO6AeMHbIE
BOMPOCHI, ONUCaHbI XapaKTEPUCTUKN UCTOYHUKOB CBeTa, Aat0TCA METOAMKMN Mpu-
6/1MXEHHOro pacyéta CUCTEM OCBELLEHUSA U OpraHu3ayuy paboymx mecr.

Yawe Bcero pa3paboTuynKOB MHTEPECYET onpejeneHune yncna Heo6xoanmMbIxX
CBETU/IbHUKOB M U YpOBeHb OCBELLEHHOCTM Ha paboyeil noBepxHocTW. Mpu pac-
uéTe 3a4ay M nNpeanaraeMblX 3ajaHnii MOXHO MCMONb30BaTh CeAYHOLLYI0 MeTOAN-
Ky NpubnmxéHHoro pacuyéra. [Ana npamMoyronbHON KOMHaTbl 4ANHON &, WWPUHOW
b paccTosiHMeM 0T paboueil NOBEPXHOCTK A0 CBETU/bHMKA h onpegenseTca “uH-
fekc nomeweHna”: ¢ = ab/h(a + b). Heo6xoanMoe KONMYecTBO CBETU/ILHUKOB MO-
XeT 6bITb BbIYUC/IEHO MO hopMye 1

N = Eab/(<Z>\K3),

rae E - Tpebyemasn cpefHAs 0CBELWEHHOCTb, NK; ® - CBETOBOI MOTOK UCTOYHUKA,
NM; T) —K03(PPULMNEHT MCNONb30BaHUSA, 3aBUCALLUIA OT UHAEKCA MOMELLEHNA 1 OT-
paxatowwmnx CBOWCTB €ro MoBepxHOCTel (418 MCMONMb30BAHUA OAHOIO U3 BUAOB
CBETU/IbHUKOB CM. Tabn. 3.1); Kz - KoappuumneHT 3anaca.

Tabnuua 3.1
3nemeHT KoagphpuumeHT oTpaxkeHus
[MoTonok 0,8 0,5 0,7 0,8 0,5...0,3 0,0
CreHa 0,5..03 05..0,3 0,5 0,5..03 0,5...0,3 0,0
Mon 0,3 0,2 01 0,0
MHpaekc n
0,60 036 030 034 030 035 034 029 033 0,29 0,25
0,80 046 040 044 039 044 043 038 042 0,37 0,34
1,0 051 046 049 044 049 048 043 046 0,42 0,38
1,25 058 053 05 051 055 054 050 052 0,48 0,45
1,50 062 057 059 055 058 057 053 055 0,52 0,48
2,00 067 062 063 059 062 060 057 0,58 0,55 0,52
2,50 071 067 066 063 066 063 061 061 0,58 0,55
3,00 075 071 069 067 068 065 063 0,63 0,61 0,58
4,00 077 074 o071 069 070 067 069 065 0,62 0,60
5,00 080 0,77 073 0,71 072 068 067 066 0,64 0,62
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MeTop 06Liero NoToka NO3BONAET BbIYUCNATL CpefiHee 3Ha4YeHne OCBeLlEH-
HOCTM Ha TOPU30HTANbHON MOBEPXHOCTU; KOMMYECTBO CBETU/IbHUKOB MpU pery-
NSPHOM PacnonOXeHUW; OCBeLLeHMe MOMELLEHUI NPSAMOYTO/bHON (OopMbI.

3TUM METOLOM MOXHO pewunTb U o6paTHYI 3afady onpefefieHns ocBe-
LWEHHOCTN B NMOMELLEHUN 4115 CPABHEHMWS C HOPMATUBHLIMK NapameTpaMu no Tpe-
6o0BaHuaAM cBofa npasun CM 52.13330.2011.

3.2. OCHOBHble BONPOCbI pasfaena 3aHATUi

3.1. CBeTOTEXHMYECKME XapaKTepUCTUKN U NoKasaTenun, xapakrepusyroLime
MCTOYHMKHN CBETa M 06bEeKTbI HabnogeHus.

3.2. Pa3nuums B paboTe YenoBeka B OTPaXXEHHOM CBeTe W C CaMOCBETALYU-
MUCH 00BEKTAMM.

3.3. OCHOBHbIe BUAbI MPON3BOACTBEHHOIO OCBELLEHWNA. ECTECTBEHHOE U UC-
KYCCTBEHHOE OCBelleHue, 0bLLee N MeCTHOe OCBelleHne, KOMOGUHUPOBAHHOE U CO-
BMel&HHOe ocBelleHne. Pabouyee, aBapuiiHOe W 3BaKyaUWMOHHOE OCBeLLeHMe.
KoadunLmeHTbl ecTeCTBEHHOIO OCBELEHNA U KO3IMMULNEHT COMHEYHOTO KauMma-
Ta. HopMmupyemble nokasaTenu 4ns aTUX BUAOB OCBELLEHWA.

3.4. TOYHOCTb 3pUTENbLHOW PaboThbl M NPUHLMUMBI HOPMUPOBAHUS OCBELLEH-
HOCTU paboyero mecta. OCO6EHHOCTY YEI0BEYECKOr0 3PEHNS U UX YUET npu npo-
eKTUPOBAHUMN CUCTEM OCBELLeHUA.

3.5. OCBeWEHHOCTb M ApPKOCTb. PasHMua. N9 OUEHKU KaKuX YC/IOBWIA nC-
Nonb3yTCa 3TV nokKasaTenn?

3.6. Buabl ocselleHuna. icnonib3yemble UCTOYHUKK CcBETA. X fOCTOMHCTBA
1 HegocTaTKK. MMOHATUA LBETOBO TeMnepaTypbl ONTUYECKOTO U3NyYeHUs.

3.7. MpuHUMNbl HOpMUpPOBaHUA napameTpoB ocseweHns. OCBEeLWEHHOCT,
61ecKoCTb, HEPAaBHOMEPHOCTb OCBELLEHHOCTM MO NAOLWAaAN, KOIPPULUEHT NyNb-
cauuii cBeTOBOrO MOTOKa, NMoKasartesb OCNeNNEHHOCTU. [ipyrue HopMupyemble na-
pameTpbl OCBeLLeHus.

3.8. Cnocobbl 60pbObI C NynbcaL el CBETOBOro NOToKa. JonycTuMbie ypoB-
HU KO3 MLMeHTa HepaBHOMEPHOCTM OCBELLEHNA BO BPEMEHM.

3.9. Hopmupyemble xapakTepucTuKM 6e30MmacHOro ocselleHus. Kputepun
ONTUMAaNbHOCTU WU CNOCOBbLI UX AOCTVXKEHUA MPU NPOEKTUPOBaHMM 6e30MacHbIX
CUCTEM OCBeLLEHMA.

3.10. OCO6EeHHOCTM CMCTEM OCBELLEHUS ANS AUCMNEAHbIX KNaccoB, 0ucoB
1 MOMELLEHNA NPOEKTHbLIX OpraHn3auunii, Ans NoOMeLLeHNin By30B U LIKO.
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3.3. 3agaHua no teme

3.1. Bbl paboTaeTe Ha 3BM B ouce, umetollem pasmepbl 4x5 m2. BoicoTa
nomeLieHns coctaBnaet 3 M. [ng o6Wero ocBeLLeHUA UCNOMb3YTCA YeTbipe Mno-
TOJIOYHbIX CBETUNbHUKA N0 YeTbipe Tpy6yaTble NIOMUHECLEHTHbIE Namnbl, KaXas
MOLWHOCTbI0 18 BT. CBeTooTAadva namn coctaBnsaet 47 nm/BT. PacyéTHbIM NyTéM
onpefennTe OCBELWEHHOCTb Ha paboyeM MecTe, eC/iM CTEHbl Y NOTOMIOK UMEIOT KO-
ahPuLMeHTbl OTpaXKeHnsa cBeToBOro notoka 0,85, a non - 0,3. OueHnTe, COOTBET-
CTBYET /I OCBELLEHNE HOPMATUBHbLIM TpeboBaHNAM?

3.2. JHeproayauT, NpoBeAEHHbIN B ajMUHUCTPATUBHOM 34aHWW, MOKasan,
4YTO MCNOJNib3yeMble AN OCBELLeHUA Oyxrantepa [Be KpacuBble NOCTPbI NO Tpu
namnbl HakanMBaHUS MOLWHOCTLIO 60 BT He obecneynBaloT TpebyembiX HOPM MO
ocBelLéHHOoCTM npu paboTe ¢ IBM. cnonb3yemblii CBETUbHUK MECTHOTO OCBe-
L eHNA NO3BONAET YBENNUYNTb OCBELWEHHOCTL A0 1200 nK, ogHaKo co3AaéT nynbca-
unn, KoathpuuneHT KOTopbIX cocTaBniseT 34 %. lMpoBeauTe pacyér U nNpuMuTe
peweHne 0 NpuMobpeTeHUy HOBbLIX IKOHOMWYHBLIX flaMN B3aMeH namn Hakanusa-
HUS, ecnn nomeleHne MMeeT pasmepbl 5x5 M2 BbicoTa nomelleHns cocTaBnseT
3 M. CBeTooTAaya naMn HakanmeaHus coctasniseT 13 nM/By, a KOMNaKTHbIX Ni0-
MUWHECLLeHTHbIX flamMn - 65 nm/BT. Mpu pacyéte NpUMUTE, YTO CTEHbI U NOTOMOK
UMEIT KO3 ULMEHTbI OTpaXKeHns ceeToBoro notoka 0,8, a non - 0,3. Beibepute
MOLLHOCTb KOMMNaKTHbIX MOMWUHECLLEHTHbIX NaMmn U OLEHUTe roA0BYH0 3KOHOMUIO
NX UCMONb30BaHUA NPU cpefHeM BpemMeHU paboTbl 1320 u/rog.

4. BALLLUTA OT BUBPOAKYCTUYECKNX PAKTOPOB
4.1. O6LKe cBefeHUA

B Poccumn n B fpyrux ctpaHax MHorne pabouyve mecTta He COOTBETCTBYIOT
rMrMeHNYecKUM Hopmam no wymy v Bubpauuu. Mpu paboTe B yCNOBMAX MOBbI-
LeHHOro wyma (ypoBeHb 3ByKa cBbiwe 90 fBJ1) pa3BmBaeTcA NpogeccmoHanbHoe
3aboneBaHne “HeBPUT C/YXOBbIX HEPBOB” M NATONOrMYeCKMe W3MEHEHUs, pac-
cMaTpvBaemMble Kak “lymoBas” 60ne3Hb. Bubpauum moryT npuBecTu K Bubpaun-
OHHOVi 60n1e3HN (NopaXKeHNe HEPBHbIX OKOHYaHWI MbILLIEYHOW TKaHuW 1 CyCTaBOB).
Kpome Toro, wym 1 Bubpauusa Bbi3bIBAOT pAf Apyrnx 3abonesaHnii, B 0C06eHHO-
CTW HEPBHOW 1 CepAeYHOCOCYANCTON CUCTEM.

[na orpaHnyeHns BO3AeCTBMS BUOPOAKYCTUYECKMX (DaKTOPOB B 00ObIUHbIX
N B MPOM3BOACTBEHHbLIX YCNOBUAX UMEIOTCA CaHUTapHble HOPMbI, CTPOUTENIbHbIE
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HOPMbl W NpasBuna, rocyfapCTBeHHbIE CTaHAapTbl, OCHOBHLIMW U3 KOTOPbLIX ABMA-
totca: CH 2.2.4/2.1.8.566-96 “INpoun3BoAcTBeHHas Bubpauus, Bubpaumsa B nome-
LEHNAX XMWAbIX W 06WEeCTBEHHbIX 3aaHui”, CH 2.2.4/2.1.8.562-96 “lLLUym Ha
paboynx MecTax, B MOMELLEHNAX XUMbIX, 00LECTBEHHbIX 3aHU 1 Ha TeppuTo-
pun Xunoi 3acTpoiiku”, Ceog npasua CI 51.13330.2011. 3awmTa oT wyma. Ak-
TyanmsupoBaHHasa pegakuus CHulM 23-03-2003 u gp. M3 yuyebHbIX nocobuin n
y4ebHNKOB, B KOTOPbIX MOAPOBHO OnmncaHbl Npobnembl, Co3faBaeMble BUOPOAKy-
CTUYeCKMMMN (hakTopamu, M MyTU UX PeeHUs, MOXHO PEKOMEH/0BATb Clefylo-
Wwue nsnanma: AKyctumyeckas 6esonacHocTb: yueb. nocobue / nop pes. B. H. Mas-
nosa (CMe.: N3p-so CM6EraTy “N3aTN”, 2004) n NeaHos H. N. NHxeHepHas
aKkycTuka. Teopusi u npakTuka 60pb6bl ¢ Wymom: yue6Huk. (M.: floroc, 2010).

[ns peweHns npakTMYyecknx 3afad, CBA3aHHbIX C LWYMOM, Yallle BCEro Tpe-
6yeTca onpefenuTb napameTpbl WyMa OT HECKONbKMX UCTOYHWKOB, MapameTpsbl
Lyma OT OJHOr0 UCTOYHMKA, MPaBUIbHO YYeCTb LIYMOBYIO MOMeXY UIN (hOHOBbIN
LWYM, paccymMTaTb LWYMOBble XapakKTEPUCTUKMN MPU UCNOb30BAHUN PA3TUYHBIX Me-
TO/0B W CPeACTB 3awmnThl. [lanee npuBefeHbl OCHOBHbIE PacY&THbIE (DOPMY/bI, KO-
TOpble NCNONL3YIOTCA NPU BbINONHEHUN 384aHWA.

CnoxeHue ypoBHeli 3ByKa (MM ypOoBHEN 3BYKOBOrO AaBfieHUA) OAMHAKO-
BbIX UCTOYHMKOB BbIMOMHAETCA NO opmye

=L\ +101g«,

rge l j=Lz2 =...~Ln- ypoBeHb 3ByKa (M1 YPOBEHb 3BYKOBOIO [aBNEHUS) OJHOTIO
13 UCTOYHUKOB, ABA (8B); N - YMCNO NCTOYHUKOB.

ECNn UCTOUYHUKN MMEIOT Pa3NnyHble YPOBHU 3BYKa (MM YPOBHU 3BYKOBOIO
[aBNeHuns), To CNOXEHUE UX OCYLLECTBNAETCA NO hopmyne

bb =H0lg 4

uU=3
roe Lj- ypoBHU 3ByKa (MM YPOBHYU 3BYKOBOTO faB/ieHUA) I'-ro UICTOYHMKA LWYMa,
OBA (aB).

3aflaya BblYMTaHWNA YPOBHE 3BYKOBOrO [aBfIEHWNS U YPOBHEN 3BYyKa Takxke

nMmeeT 60MbLLIOE NMpaKTUYecKoe 3HavyeHue, 0CO6EHHO npu pa3paboTke meponpus-
TWiA N0 WyMOrnyweHno. Hanpumep, ecnv 3BYKOBOE MOJie CKaAblBaeTcs M3 He-
CKONIbKUX WCTOYHWKOB, TO Kakum OyaeT ypoBeHb 3ByKa (YpOBEHb 3BYKOBOIO
[aBneHuns) Npy OTKAKYEHUN OAHOMO U3 HUX. Takyt onepauuio HETPYLHO BbINOS-
HWUTb, BOCMO/Mb30BaBLWNCL Tabn. 4.1.
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Tabauua 4.1
MapameTp 3HayeHue
Pa3HOCTb BYX BbluMTaeMbIX UCTOYHUKOB, A6 (aBJ/1) 10 6..9 5.4 3 2
MonpaBka K 6onee Bbicokomy ypoBHto (-1), ab (ab/1) 0 1 2 3 5 7

Mo Ta6n. 4.1 onpefensieMm nonpaeky. BbluTs M3 CYMMapHOro YpOBHS 3Ty
nonpaBKy, HAX0UM MCKOMbIA YPOBEHb 3BYKa UCTOUHMKA.

[ns onpefeneHns ypoBHel 3BYKOBOTO [jaBNieHUs OAHOTO U3 ABYX WCTOUYHM-
KOB LIYMa, Hanpumep b\, MOXeT 6bITb UCMONb30BaHa hopMyna

11=101g~001LS -i0 0422))

roe 2/£ - cymMMapHOe 3HauyeHWe YPOBHS 3BYKOBOIO AaBfieHWUS ABYX MCTOYHUKOB
wyma; 1,2~ ypoBeHb 3BYKOBOTO [aB/eHUsi BTOPOTO UCTOYHUKA WyMa, AB?

2
[osa wyma [, Ma -4, - uHTerpasnbHaa BeNnMUYMHa, yunTblBaloLad aKycTunye-

CKYI0 3HEpPTruio, BO3AENCTBYIOLLYIO Ha Yen0BeKa, 3a onpegenéHHblii nepuog T:
T
X =\pa2Ne |,
0 X
rae T - NPOAO/MKMTENBHOCTbL BO3AENCTBUS WyMa; pn (?) - Tekylyee 3Ha4YeHNe cpea-
HeKBafpaTNYeCKOro 3ByKOBOI0O aBNeHUs C y48TOM KOppeKkumm A wymomepa.

OTHOCcuTeNbHasA fo3a wyma, %: doxH = (4/440)-100, rge Aa0- gonyctu-
mas gosa wyma (ans Lj =80 gbA n T= 8 u: Apon= 0,3562-8 = 1 Ma2-y). Ansa ypos-
Hs 3ByKa 80 ABA npu T= 8u [oti= kOO0 %, npu T =4 4 [loTH= 50 %.

Bo3peiicTBue BMOPOaKyCTMUECKMX (PAKTOPOB Ha MyTW pacrnpocTpaHeHus oT
NCTOYHUKA [0 YeN0BeKa MOXHO YMEHbLWUTb, CHU3UB BEIMYMHY 3TOr0 BO3AENCT-
BUS 3@ CYET YBENMYEHUSA PaCcCTOSAHUA L0 UCTOYHMKA, MCMONb30BaHNSA KOXYXO0B U
3KpPaHOB 1 APYTUX CPeACTB 3alUThl UM XKE J03Y 3TOr0 3HEPreTUYECKOro Bo3aei-
CTBMSA, YMeHbLIMB BpeMs. MpuHUNN 3aWUTbl PacCTOAHWEM MOXHO MPOLEMOHCT-
pvpoBaTb Ha Npumepe pacyéTa 3MEHEHUS YPOBHA 3BYKOBOTO [jaBNEHUA OT TOYeY-
HOr0 UCTOYHMKA NPU YBENYEHUN PacCTOAHNA B ABa pasa (12 = 2/j):

a
Lj=U - 101g-|-=Z]- 6.
h
VIHTEHCMBHOCTb 3BYKa paBHa aKyCTUYeCKOW MOLHOCTMW, AeNEHHON Ha Mno-
wagab cepsl (MAn nonycgepsl), N0 KOTOPOI 3BYK pacnpocTpaHseTcs, T. e. obpaT-
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HO NponopuuMoHanbHa KBagpaTy paccTOsSHUS, TOrAa CHUXKEHWe ero ypoBHS OygeT
coCTaBnATb 6 AB € KaXAbIM yABOEHMEM paccTOsHUA. YKazaHHaa opmyna cnpa-
BeL/MBa, ecnv npeHebpeyb 3aTyxaHWeM Lyma B BO3AYXe.

[na nnHeHOro MCTOYHMKA (K NMpuMepy, OT TpaHCMopTa, Npoe3XatoLLero no
LNVIHHOW yNnLe) NpU YBEIMYEHUN PacCToOsHUA B ABa pasa (12 ~ 21\)

L2 = Il-lOlgI-_2-2I1~3.
h
Takum 06pa3oM, CHUXKEHME YPOBHS 3BYKOBOTO faBNeHUs C KaXAbiM y[Boe-
HMEM pPacCTOsHMA 6yaeT COCTaBNATL He 6, a TONbKO 3 AB.
OcnabneHue 3ByKa, fib, BbI3BaHHOE 3aTyxaHMeM B BO3fyxe, OnpeaenseTcs
COOTHOLLEHNEM
Na=all100,

rge a - Koa@uuumeHT 3aTyxaHusa 3Byka B atmocepe, Ab/100 m (Tabn. 4.2),
|- paccTosiHMe OT UCTOYHMKA 3BYKA [0 NMPUEMHMKE, M.

Tabnuua 4.2
KoahmumeHT 3aTyxaHus 3Byka B aTmocgepe, 465/100 m

Temnepatypa, OTHOCUTENbHAA
npwu vactorte, 'y

°C BNAXHOCTb, %
125 250 500 1000 2000 4000
20 0,06 0,18 0,37 0,64 1,40 4,40
30 50 0,03 0,10 0,33 0,75 1,30 2,50
90 0,02 0,06 0,24 0,70 1,50 2,00
20 0,07 0,15 0,27 0,62 1,90 6,70
20 50 0,04 0,12 0,28 0,50 1,00 2,80
90 0,02 0,08 0,26 0,56 0,99 2,10
20 0,06 0,11 0,29 0,94 3,20 9,00
10 50 0,04 0,11 0,20 0,41 1,20 4,20
90 0,03 0,10 0,21 0,38 0,81 2,50
20 0,05 0,15 0,50 0,60 2,10 6,70
0 50 0,04 0,08 0,19 0,64 1,40 4,40
90 0,03 0,08 0,15 0,36 1,10 4,10

Ecnu UCTOYHUK 3BYKAa HAaxofuTcs B Jlecy, TO KO3((PULUEHT 3aTyxaHus,

13

AB/100 ™M, onpefensieTcs 3KCNepMMeHTanbHOW 3aBucumocTbio Aa =/ , roe

/ - yacToTa 3BYKa, I'Ll,
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PacnpegeneHune 3ByKOBOr0 Mo/ B MPOCTPAHCTBE XapaKTepu3yT UHAEKCOM
HanpasneHHoctM NH = 101g (Q), 4B, nnn KoahOuULMeHTOM KOHLEHTpaLun 3ByKa
e= oman

YpoBeHb 3ByKOBOTO fjaBieHus, b, B MOMeLLeHUN AN9 TOYEK, YAanEHHbIX OT

WCTOYHMKA 3BYKA HA PacCTOAHME, 6OMbLLIEE YABOEHHOTO MaKCUMalbHOTO ra6aput-
HOro pasmepa UCTOUYHMKA, onpegensieTcs GopmMynoii

L =LW +101g(— 2 +—),
4l B

rae bu/ - OKTaBHbIi YPOBEHb 3BYKOBOW MOLLHOCTW, WM31y4aemblil UCTOYHUKOM
wyma, Ab; Q - KoaphunyneHT KoHUeHTpayun; B = A/(1 - acp), M2- NOCTOSIHHaA
nomeweHns (A = (XpSnoB* acp - cpefHWii KOS HULUNEHT 3BYKOMOT/OLLEHNA BHYT-

peHHUX nomeLieHuid, 5MOB- naowagb BHYTPEHHUX NMOMELLEHUA, MZ).
4.2. OCHOBHble BOMPOChI pasfena 3aHaATui

4.1. 3ByKOBble KonebaHus. VICTOUHMKN 3BYKOBbIX KonebaHuid. CnbilnMblii
M HOPMMWPYEMbI/ YaCTOTHbIN AMana3oHbl 3ByKa. PasHuua mMexay 3BYKOM U LWy-
MOM.

4.2. KonnyecTBeHHble XapakTepUCTUKN, UCMOMb3yeMble NPy OLeHKe YpOoB-
Hel 3ByKa M wyma. OCO6EHHOCTM OpPraHoB C/lyXa YenoBeka ¥ 0COBEHHOCTMW LeH-
TpanbHOW HEpBHOM CMCTeMbl YenoBeka MO 06paboOTKe aKyCTUYECKWUX CUTHaoB.
KpuvBble paBHOIi FPOMKOCTH.

4.3. OnacHocTb M Bpef NPOW3BOACTBEHHOrO Wyma. MoHAaThe 601€BOroO No-
pora wyma.

4.4, HopmupoBaHue wyma. lNoHATHE NpefenbHOro cnekrpa wyma. Pasnu-
4yna B NPefenbHbIX CMeKTpax WymMa Ans pa3nyHbIX BULOB [AeaTeNbHOCTH.

4.5. TTIOHATUA YPOBHA 3BYKA U HEKOPPEKTHOCTb €ro NpuUMeHeHWa ANA Hop-
MUPOBaHWA TOHANBHOTO WYyMa.

4.6. MoHATME [03bl WYMa U ee NPUMEHEeHNe NPy HOPMUPOBAHUMN LLIYMOBLIX
XapaKTepucTuK paboTbl.

4.7. MeTofbl HOPMUPOBAHUS LIYMa B UCTOYHUKaxX ero o6pasoBaHnA. PasHu-
ua B MOHATUAX NpefenbHO AONYCTUMOM LIYMOBOWN XapaKTepUCTUKW UCTOYHMKA
LWYyMa U TEXHNYECKN JOCTUXKMMOW LIYMOBOI XapakTepuCTUKN NCTOYHMUKA LWYyMa.

4.8. CpefcTBa CHMXKEHMA WyMa Ha paboymx mMecTax - aKTUBHbIE U Maccus-
Hble MeTOAbI 3aWwunTbl. HAMBUAYaNbHbIE CPELCTBA 3aLMTbl paboTaloLwmnx.
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4.9. Cnocobbl 3alWuThl OT WYyMa MPU UCMOMb30BAHUN IKPAHOB U KOXYXOB.
Ncnonb3yemble B UX KOHCTPYKLUMAX MaTepuansl. YacToTHble CBOCTBa MaTepuma-
NOB W KOHCTPYKUWIA AR CHUXKEHUS LWyMa.

4.10. MpupofHble N TeXHOTeHHble UCTOYHWKMN YNbTPa3BYKOBbIX U WHGpa-
3BYKOBbIX KonebaHuii. OCco6eHHOCTM pacnpoCcTpaHeHUs 3TOro BMaa KonebaHuii B
cpefe. MapameTpbl, XapakTepusylow e UHTEHCUBHOCTb UH(Pa3ByKa U ynbTpassy-
Ka Ha pabounx mecTax.

4.11. OnacHOCTb YNbTPa3BYKOBbIX U MH(Pa3BYKOBbIX KonebaHmii. Hopmu-
poBaHMe UX MHTEHCMBHOCTU U CNOCO6bI 3aLLNTHI.

4.12. ®dusnyeckaa npupoga Bubpaunii. OTnmymne B BOCNPUATAN YETOBEKOM
BMbpauuii oT wyma. B3anmHas npeobpasyeMocTb BUGPaLMOHHbIX U 3BYKOBbIX KO-
nebaHui.

4.13. MapameTpbl, XapakTepusytowme NHTEHCUBHOCTb BUOPALMOHHBIX KO-
nebaHunin Ha paboumx mecTax.

4.14. OnacHocTV 1 Bpef, CBA3aHHble C BO3AeliCTBMEM BMBpaLmnil Ha opra-
HU3M YenoBeka.

4.15. MeTofbl HOpMUMpPOBaHUS Bubpaunii. Cnocobbl 1 annapatypa A/1i KOH-
TPONA ypoBHel BUGpauum Ha paboynx mecrax.

4.16. TIpMHUWMBI CHWKEHWUS WHTEHCMBHOCTW BUOBpaLWii M TeXHUYECKue
cpefcTBa 3awmMTbl 0T BMGpaunii. MHAnBUAYyanbHble cpeAcTBa 3aWuTbl paboTato-

LUX.
4.3. 3afilaHunAa no TeMe

4.1. Bbl 3aHMMaeTecb nNporpaMMmupoBaHnem. B Ballem paboyeM noMeLLeHnm
YCTAHOBWN TPU MPUHTEPA, YPOBEHb 3BYKA KaXKA0r0 U3 KOTOPbIX MO NacnopTHbLIM
LaHHbIM cocTaBnsaeT 45 abJl. OnpeaennTe BO3MOXHbIA YPOBEHb 3BYKa, CO3[aBae-
Mblli OfHOBPEMEHHO paboTarW My NpuHTepamn. CpaBHUTE ero ¢ HOPMOIA.

4.2. Bbl Kynuam NpuHTEpP, Ha KOTOPbI/A He HALLINN TeXHWYEeCKUe faHHble No
YPOBHIO 3ByKa. [10CTaBMB 3TOT MPUHTEP Ha CBOeM paboyem MecTe, Bbl U3MEPUIN
YPOBEHb 3BYKa Npu BKNOYEHHOM npuHTepe (L, = 53 ABA) 1 Npu BbIKNIOYEHHOM
npuHTepe (b2 = 50 ab/4). HailgnTe ypoBeHb 3BYyKa, CO34aBaEMOr0 HEMOCPEACTBEH-
HO caMuUM NpuHTepoM. Ecan wymoBoil oH 6yaeT MeHblue, YeM paHee (K npumMe-
py, 30 ab/1), 6yayT nu obecneyeHbl HOpPMaTUBHbIe TPe6OBAHUA, YUUTbIBAs TO, YTO
Bbl 3aHUMaETECb NPOrpaMMUpOBaHUNEM.

4.3. Bbl npoBenu paboynii eHb cHayana Ha CBOEM paboyem MecTe, rje k-
BMBAJIEHTHbIN YpOBeHb 3BYKa B TeyeHume 4 4 cocTtasun 40 ab.4, a 3aTem nownu B
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WYMHbIA LieX 1M oCTaBlIMEeCH 4 4 HAaxXOAUAWCb TaM NpPW 3KBUBAaNEHTHOM YpPOBHe
3Byka 90 gBA. Hailgnte f03y Wyma 1 cpaBHUTe C NpeAenbHO 4ONYCTUMbIM 3Have-
HUeM.

4.4. B cBO604HOM 3BYKOBOM MNOM€ HaxoAUTCA TOYEYHbIA UCTOUYHMK LIyMa.
Ha pacctosHmm 10 M OT HEro M3MepeHHblli YpOBeHb 3BYKa cocTaBnseT 56 fBA.
Kakoii ypoBeHb 3ByKa byfeT Ha paccTosHuu 20 M 0T Hero?

4.5. lns OUEeHKW WyMa, CO3[aBaemMoro TpaHCNopToOM, U3MepeHne NPoBOAAT
Ha paccTosHUM 7,5 M OT cepeAuHbl MepPBOW MOMOCHI ABWXKEHUA. Mpegnonoxum,
4YTO M3MEPEHHbIN 3KBMBaNEHTHbI YPOBEHb 3ByKa cocTaBun 80 gbA. OnpegenuTte
0XMNAaeMbllii 3KBMBANEHTHbIA YpOBEHb 3BYKa Ha paccTosHumn 15 n 30 M oT goporu
B CBOGOLHOM 3BYKOBOM MOJ/ie C Y4ETOM TOr0, 4TO UCTOYHMK LIYMa He TOYEYHbIA, a
NUHeWHbIA (WYM 3aBUCUT He OT KBaApaTa paccTofHWA, a 0T paccToaHms). MNoTeps-
MW 3BYKOBOI 3HEPTUMN B BO34YXe MOXHO NpeHebpeyb. *

4.6. 1N OLEHKMN LWyMma, cCo3/aBaemMoro TpaHCNopToOM, U3MepeHne NPoBOAAT
Ha paccTosHWM 7,5 M OT cepeAnHbl NMepBOI MOMOCHI ABUXEHUA. VI3MEPEHHbIN 3K-
BMBAJIEHTHbI YpOBEHb 3BYKa cocTaBun 80 AbA. Onpefgenute 0XXnaaemblii 3KBMBa-
NEeHTHbIA YpOBeHb 3BYKa Ha paccTosiHUM 15 1 30 M OT JOpOrM HenoCpesCTBEHHO B
2 M OT OrpaxfawLieil KOHCTPYKLMM fJoMa C YYETOM ero MOJIHOr0 OTpaXKeHus oT
[OMa 1 TOT0, 4TO UCTOYHUK LUYMa HE TOYEYHbI, & TMHEeAHbIA (LWYM 3aBUCUT He 0T
KBaipaTa paccTosAHWA, a OT pacCcToAHuS). [oTepsAMK 3BYKOBOW 3HEPrnu B BO3AYXe
MO>XHO NpeHe6peyb.

4.7. B NnOMeLLeHNAX N3MepPeHbl YPOBHYW 3BYKOBbIX AaBfieHWiA, NpuBeAEHHbIe
B Tabn. 4.3.

Tabnuua 4.3
Homep YpoBeHb 3BYKOBOrO aBfieHus, A6, B OKTaBHbIX M010CAX CO
BapuaHTa cpefHereoMeTpMUYecKMMu yactoTamu, iy
31,5 63 125 250 500 1000 2000 4000 8000
1 95 85 78 67 58 60 55 30 25
2 110 100 90 88 85 80 70 70 71
3 120 100 93 85 73 74 70 70 68
4 90 80 70 60 54 45 40 38 30

1) Mo pe3ynbTaTaM M3MepeHUii MOCTPOWTe CMEKTPOrpaMMbl LWYMa.

2) HaHecuTe Ha CMEeKTPoOrpammbl COOTBETCTBYHLME 3TUM paboTam npe-
Le/bHble CMEeKTPbl M OTBETLTE HA BOMPOC, B KOTOPOM M3 3TUX MOMELLEHWIi ya0Be-
TBOPAOTCA TPe6OBaHUS MO LWYMY:
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e [AN8 NPOrpamMucTOB;
* [AN19 KOHCTPYKTOPOB;

e ANs paboTaloLwmx Ha y4acTke TOUHON cOOpKK;

e [/ BbIMONHEHUA BCeX BUAOB paboT B NPOM3BOLCTBEHHbLIX MOMELLEHUAX.
4.8. Onpegennte aANHY 3BYKOBOW BOMHbI B O4HOW M3 cpef 3 Tabn. 4.4 (Ha

yacToTe, yKasaHHOl npenojasartesiem):

Tabmua 4.4
Cpega
MapameTp PeA
Bosayx npu Tem-  Bopga npu Tem- Crans CTekno
nepatype 0 °C nepatype 15 °C
CkopocTb 3ByKa, M/C 330 1400 5000 5500
1000 2000 4000 8000
3HaueHns 3afaBae- 250 4000 8000 32
MbIX YacTtoT, 'y, 500 32 500 63
63 125 1000 250
8000 250 2000 1000

4.9. PaccuuTaiiTe 06U M1 ypoBEHb 3BYKa NGO 06N YpOBEHb B ABYX, TPEX
Unn YeTbipéx nonocax (Mo ykasaHWo npernojasaTens), eciiM B OKTaBHON nosnoce
CO cpeAHereomMeTpuyeckoii yactoToi 63 Iy oH paBeH 72 b, 125 Iy - 76 gb,
250 'y - 80 ab, 500 'y - 82 gb, 1000 'y - 80 gb, 2000 'y - 83 ab, 4000 Iy, -
84 nb, 8000 Mu-74 gb.

4.10. KakoBbl BEPXHAS U HWXKHAA FPaHWYHbIe YacTOTbl OKTaBHbIX MOMOC CO
CnefywolwmMmn cpegHereomeTpmuyeckumy yvactotamu: 63, 125, 250. 500, 1000,
2000, 4000. 8000, 16 000, 32 000, 64 000, 128 000 I'y?

4.11. KakoBbl rpaHu4Hble 4acToTbl 1/3 OKTaBHbIX NOMOC, CPeAHEreoMeTpu-
YyecKune 4acToTbl KOTOpbIX paBHbl 160, 200, 250, 320, 400, 500, 1000, 2000 y?

4.12. YpoBeHb 3BYKOBOrO [aBNeHUA Ha PacCTOAHUM 5 M OT TOYEYHOrOo uc-
ToyHuMKa paBeH 98 gb. KakoB oH Ha pacctoaHuu 10, 15, 20, 25 M, eCnu He yUYuTbI-
BaTb MOTEPU 3BYKOBOI 3HEPTMun B BO3LyXe?

4.13. Kakoi pe3ynbTaT [aéT M3MepeHWe YPOBHA 3ByKa MO LUKane A, eciu
wym 6yaeT MMeTb OfHY, ABE UIN TPU COCTaBAAOLLME CNefYIOLLero cnekTpanbHo-
ro coctaBa u ypoBHs (1abn. 4.5)? CpaBHUTe CNEKTPOrpaMMbl U YPOBHU 3BYyKa N0
BapuaHTy a) ¢ NC-55 n cooTBeTcTBYOWMM [1C-55 fONYCTUMOMY YPOBHIO 3BYKA;
no BapuaHTam 6), B), r) - ¢ MNC-75 1 COOTBETCTBYHOLWMUMU €My LONYCTUMbIMU

YPOBHSMU 3BYKa.
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Tabnuua 4.5
BapuaHT MapameTp

2) CpepHereomeTpuyeckas yactoTal/ 'y 125 500 1000
YpoBeHb 3ByKOBOro AasneHus L, b 70 63 60

6) CpepHereomeTpuyeckas yactoTal/ 'y 125 250 500
YpoBeHb 3ByKOBOro AasneHus L, ob 87 82 78

8) CpepHereomeTpuyeckas yactoTa/ 'y 63 250 8000
YpoBeHb 3ByKOBOIo0 AasneHus L, ob 94 82 70

0 CpepHereometpuyeckas yactortal 'y 63 125 250
YpoBseHb 3ByKOBOr0 AasneHus L, ob 94 87 78

4.14. OnpefennTe WWPUHY NONOCHI NponyckaHus 1/3 okTaBbl CO CpefHe-
reometpuyeckmmu yactotamu 80, 1000, 2000, 5000, 8000 Iy, ,

4.15. OnpefiennTe YpoBEHb 3BYKOBOTO AlaB/ieHNA Ha PacCTOAHUN / OT ToYeu-
HOro MCTOYHMKA WYMa, YKa3aHHOro npenojasarenem, 4ns OAHOro 13 BapvaHTOB:
a) ecnv Ha paccTosHun 1 m oH paBeH 100 gb; 6) Ha paccTosHuK 2 M - 58 AB; B) Ha
pacctoaHun 0,5 m - 70 ab.

4.16. JneKTpMYeCKMil MOTOP CO34aéT B CBOGOJHOM MPOCTPaHCTBE YPOBEHb
3BYKOBOTO AaBneHuns 92 ab. MHpgekc HanpaBneHHOCTM Ha 90° OT WeHTpanbHoW nun-
Hun 5 nb, Ha 180° - 2 gb. PaccuuTaliTe 3ByKOBOE AaB/ieHNe MO 3TUM HanpaBfieHu-
AM Ha paccToaHnax 5, 10 n 15 m.

4.17. CpefHuii KOPPEKTUPOBAHHbLIA ypOBeHb MO 12 M3MepeHMsM Ha pac-
cTosHMM 10 M OT gm3enbHoli ycTaHoBKKM 98,3 abJ1. Ha pacctosaHumu 10 M OT Heé u
nog yrnom 90° yposeHb 3B8yka 103,5 sbA KakoB nHAeKC HanpasieHHOCTH Ha 90°?

4.18. YpoBeHb KOPPEKTMPOBAaHHOM 3BYKOBO MOLHOCTM KOHAMULMOHEpa pa-
BeH 110 gbJl. KakoB ypoBeHb 3BYKOBOFO [aB/ieHUSs, CO3LaBaeMblii KOHAWULMOHE-
poOM, ecnu OH PacrnosioXeH: a) Ha CTeHe, 6) Ha CTeHe BOAM3M nona, B) B Yrny
KOMHaTBI.

4.19. KoppeKTMpoBaHHbI YPOBEHb 3BYKOBOW MOLLHOCTM MasleHbKOrO KOM-
npeccopa 103 gbA. KakoB ypoBeHb 3BYyKa Ha PacCTOAHUMN 7 M:

a) ec/lM KOMMNpPeccop pacnosioXeH B Yy KOMHarthbl,

6) ecnn KOMMNPeccop PacrnonoXXeH Ha NepecevyeHnn nosa n CTeHbl?

ConocTaBbTe NOJIyYEHHbIE 3HAYEHUA C AOMYCTUMbIM YPOBHEM 3BYKa, COOT-
BeTcTBYOWMM MC-75.

4.20. YpoBeHb 3BYKOBOTO faBfieHUA Ha paccTosHuM 50 M OT MOLLHOTO BeH-
Tnnatopa 110 gb Ha vacToTe 500 Ny 1 90 ab Ha yacToTe 4000 Ny. KakoB ypoBeHb

38

Bnax<-

3BYKOBOro fasneHunsa Ha pacctosaHum 500 m npu t —20 °C 1 oTHoCH Ted

HocTu 50 %? ,, eCW cum>
4.21. YpoBeHb aKyCTMYECKON MOLLHOCTU, nsanyuaemoii cMpeiidl® ~upege-

TaTb €68 TOYEeYHbIM UCTOYHMKOM, cocTaBnseT 140 gb HauyactoTe 2000~ ~ 20 m B

NUTe YPOBEHb 3BYKOBOIO faBfieHWUs, CO3[4aBaEMOr0 Ha paccTosHuii

OTKPbITOM MPOCTPaHCTBE U B Necy. oOpasne-
4.22. TpubHMKN B necy nepeknunkaroTcs. Kakoii ypoBeHb 3BY *” ero ycnbl-

HMA LO/MKEH CO3f4aBaTb KpMyawmini Ha paccToaHun 1 m ot cebs, uT® Ao W as

wann Ha paccroaHum 25, 40, 100 m? CUMTaEM, YTO ocHosHas ANyChbl-

KpWKa npmxoauTtcs Ha vactoTy 2000 My, a ypoBeHb, KoTopblii MO#eT

liaH B Nlecy Ha 3Toit yactoTe, 25 ab. ec/m wym
4.23. OnpefiennTe AHEBHYIO J03Y WYyMa A9 onepaTopa

nocTosiHEH 1 cocTasnseT 95 abJ1, a fonycTuMbIA ypoBeHb paBeH 80 [ 0"k)wiero
4.24. OnpefenuTe QHEBHYH 03y WyMa 19 nepcoHana, obe N aba.

Hacoc, M3nyvarLnii NOCTOAHHbIA WwWym 88 ABA. JonycTuMoe sHaue nOnBepra-
4.25. Onpefennte AHEBHY 03y LWWyMa Ans paboyero, kotop " ” lMopo-

eTcs Bo3geiicTeuto wyma B 90 gBA B TeueHue 2 4y 1 % gbA B Teueinb

rosoe 3HayeHue 80 AbA. (LWca BO3”
4.26. OnpefenuTe A03y WyMa AN PoOK-My3blKaHTOB, NoaBepr30 ryctumblii

[elicTBUI0 COBCTBEHHON My3bikn B 100 gBJ1 B Teuenve 3 u, ec/ W

YypOBEHb 3ByKa paBeH 55 AbA npu BpemeHu Bo3geincTeus 64° p6Pra*werocs
4.27. Onpegennte o3y wyma ana oneparopa MOBM, ml1™ A pgonyctu-

BO34eicTBUIO Wyma B 75 ABA B TeyeHne 4 4 1 704y B reuenue

Mblii ypoBeHb 3ByKa 50 gb/4 npy BpeMeHW Bo3geicTans 8 u, eET OKHO CcOo
4.28. CteHa co 3ByKomsonsymeii 40 gb Ha uvactote 500 '/ CTEHb,

3Bykomsonauuei 20 g6 Ha ToW e 4acToTe, 3aHuMatowee HO % n/l

KakoBa 3ByKOM30NALMA CTEHbI C OKHOM? A 4yacTo-

4.29. CteHa nnowaabto 1155x330 cmM2 MeeT 3BYKOM3ONALUIA  Anauuneid
Te 1000 'y n gBe gBepu nnowagbto 82,5 n 251 cm2kaxgas co 38Y
25 gb. KakoBa 3ByKOM30/14UMA CTEHbI C ABEPAMU? 4700 Tu.
4.30. 3Bykomsonauusa akyctuyeckoih naHenn b gb Ha ya " 3‘ykoumso-
OTBepcTUe 3aHMMaeT 2 % OT NAUTbI U AO/DKHO BbITb 0TKpPLITO.
NAUMA NaHenu ¢ oTBepcTUAMMU? AT5 M, ecnu
4.31. KakoBa KpuTW4eckas 4vacTtoTa ANA ClTM tonw uuoi
CKOpOCTb 3BYKa B cTanu 4800 m/c, a B Bo3gyxe - 330 mc?
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4.32. PaccuuTainTe 4Nna CBMHLOBOM NaacTuHbI TonwwmHoli 0,009 m 1 nosepx-
HOCTHOW Maccoin 125 Kr/m2 3Bykon3onsymio Ha yactotax 1000 Iy, 500 My, a Tak-
e KPUTUYECKYIO 4acToTy.

4.33. PaccuuTainTe 3ByKOU30MALWUIO CMIOWHOMO 6eToHa TonwmHon 0,24 m
Ha yacToTax: a) 250 'y; 6) 1000 Ny; B) 4000 Iy,

4.34. PaccumTainTe KpUTMYECKYHD YACTOTY antOMUHWEBON NNACTUHbI TOMLLK-
Hoi 0,42 M; BepeBSHHOWN NNacTUHbI ToAWwMHON 0,3 M.

4.35. B 06bIYHOM NPOU3BOACTBEHHOM MOMELLEHMM ONEpPaTopbl MOLLHbIX
NnpeccoB HaxogAaATcsa B paguyce 0,9 M 0T HUX. HacKONbKO MOHM3UTCH WYM ANiF one-
paTopoB, eCM aKycTMYeckas NnocTosiHHas nomeleHuns so3pacTét ¢ 1000 go 50007
HacKo/IbKO OH MOHU3MTCH B TOUYKE U3MEPEHUA, KOTOPAsA HAXO4MTCA  PacCTOAHUM
6 M OT npeccoB?

4.36. B npon3BoACTBEHHOM NoMeLLeHUn pasmeLteHbl 10 MICTOYHMKOB LWyMa.
YPOBHM M3y4yaeMOil MOLLHOCTU MpuBefeHbl B Tabn. 4.6, a Cxema MX pacnonoxe-
HUA gaHa Ha puc. 4.1.

Tabnuua 4.6
CpefiHereomeTpnyeckas 4actoTa OKTaBHOV nonocsl, Iy,
MapameTp
31,5 63 125 250 500 1000 2000 4000 8000
Lw, a6 87 95 106 110 105 105 103 101 98
Lw, 5 86 94 96 98 100 103 101 97 87
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VICTOYHMKM LWyMa pacnofioXeHbl Ha nony. PaccTosHUS OT UCTOYHUKOB [0
Touku npuéma: N =h= 1235 m; h~ h~ 6,7 m; 3=29 m; /6= /to = 125 m;
j=/9=6,9m; /g= 3,4 m.

OnpegenuTte YpOBHM 3BYKOBOrO fAaBfeHMA B TOUYKe Npuéma npu ycnosuw,
4yTO paboTaeT 04uH UM 6onee NCTOYHNKOB WyMa (MO yKasaHWo npenogasatens),
pesynbTaThl conocTaBbTe ¢ [C-75 1 onpefenuTe TpebyeMOe CHUXEHME LWyMa.

4.37. B nomewieHumn naowagsio 10x20 M2BbICOTON 5 M Ha Nony ycTaHOB/e
Hbl TP UCTOYHMKA LWYMa C 3afaHHOl aKyCTUYeCKOl MOLLHOCTbH, YPOBHU KOTO-
pbIX 415 pa3MYHbIX CPEAHEreoMeTpPUYeCKMX YacToT NpuBeseHsl B Tabn. 4.7.

Tabnuua 4.7
MapameTp 3HaueHune
CpeaHereoMeTpuieckasn 15 g3 o5 250 500 1000 2000 4000 8000
yacToTa, 'y
Y POBEHb 3BYKOBON 89 94 96 98 100 102 100 99 94

mMoLyHocTH, ab

Mnowaab orpaxgaroLinx NoBepxHocTein coctaBnset 700 m2 . Pabouee me-
cTo (NyNbT ynpaBneHWUs) HaxXOAUTCH Ha PaccTOAHMM 1 M OT TPeTbero UCTOYHMKA
WyMmMa U Ha paccTosiHuM 8 m 9 M OT ABYX APYrUX UCTOYHUKOB. Bbibepute mepo-
NPUATUS NO WYMOTNYLEHNIO 1 paccunTaiitTe nx ahPeKTUBHOCTD.

5. OLLEHKA YC/10BUW TPYAA HA PABOYEM (YUYEBHOM) MECTE
5.1. Obwme cBefeHUA

KpuTepuamu BbICOKOTO KayecTBa paboT Nno oxpaHe Tpyda U TexHuke 6e3o0-
MacHOCTU ABMAIOTCA aTTecToBaHHble paboymne MecTa ¢ Knaccamum 1u 2. ing oueH-
KN yCNnoBuiA TpyAa Mcnonb3yetcs PyKOBOACTBO MO FMTMEHUYECKOW OLEHKe (hak-
TOpoB paboyeii cpedbl 1 TPyLoBOro npouecca. Kputepumn n knaccuumkauyms ycno-
Buin Tpyga (P 2.2.2006-05). CornacHo PykoBOACTBY MO OLEHKe pUcka Ans 340po-
Bbf paboTHMKOB. OpraHu3aLMOHHO-METOLNYECKNE OCHOBBI, MPUHLMUMLI U KpUTe-
pumn (P 2.2.1766-03) PykosoacTteo P 2.2.2006-05 ncnonb3yetca B KayecTBe nep-
BOrO0 3Tarna A/1a OLeHKN nNpoeccroHanbHOro pucka.

FMrneHnyeckme Kputepumn - 3TO MOKasaTenu, XapakKTepusyrline CTeneHb
OTK/IOHEHW napameTpoB (hakTOpPOB pabouyeil cpefbl M TPyAOBOro npouecca oT
LefCTBYIOLWNX TMTUeHNYecKMX HopmaTeoB. Knaccudukaumsa ycnosuii Tpyga oc-
HOBaHa Ha npuHumne anddepeHunaLmm ykasaHHbIX OTKIOHEHW 38 NCKIOYEHNEM
paboT ¢ BO3OyANTENAMU WMHGEKLMOHHbIX 3ab0eBaHNi, a TakxXe C BellecTBamu,
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T vt MT-bHu i ifineHb' oK webbILLLLLTIARH 1 bbbLULLL L GALLELELLDBi b

ANS1 KOTOPbIX JO/MKHO ObITh UCK/OUYEHO BAbIXaHUE MM NOMafaHne Ha Koxy (mpo-
TUBOOMYXOJIEBbIE /IEKAPCTBEHHbIE CPEACTBA, TOPMOHbI-3CTPOTeHbl, HAPKOTUYECKNME
aHanbreTUKM), YTo AaéT NpaBo OTHECEHUS YCN0BWIA TPyAa K onpesenéHHOMY Knac-
CY BPe4HOCTU Ha NOTEHLMANbHYIO0 OMACHOCTb.

B 3aBMCMMOCTU OT CTEMeHU OTK/OHEHUS (PAKTUYECKUX YPOBHell (hakTOpoB
paboueii cpefbl M TPYAOBOrO NpoLecca OT FMrMeHUYeCKUX HOPMATUBOB YCNOBUS
TpyZa Mo CTeneHy BPeLHOCTM U OMAcHOCTU YC/IOBHO MOAPa3fensoTcs Ha YeTbipe
Knacca: onTUManbHble, 4ONYCTUMbIE, BpeAHbIE N OMacHble. Knacchl ycnoBuil Tpy-

4a, KaTeropuu npoeccMoHanIbHOro0 PUCKa M CPOYHOCTb Mep NPOMUNAKTUKN Npu-
BefeHbl B Tabn. 5.1.

Tabnuua 5.1

Knacc ycnosuii Tpyga ) )
N0 PyKOBOACTBY MHpekc npod3sa Kateropus npogec

P 2.2.2006-05 60nesaHuin N CMOHaNbHOro pucka

CpoyHOCTb Meponpus-
TUIA NO CHNXEHWIO puUC-
Ka

OnTuManbHbIl - 1 - OrtcyTcTBYeT Mepsbl He TpebytoTcs
Mepbl He TpebytoTcs, HO
LonycTumslii - 2 <0,05 MpeHebpexxnumo Ma- yA3BUMbIE LA HYX-
Nbli (NepeHoCUMbI)  AaloTCA B AONONHUTENb-
HoIA 3awnTe™
BpeaHblii-3.1 0.05..0.11 Manbiii TpebytoTca Mepbl No
(YMepeHHbIiA) CHKEHUIO pUCKa

TpebytoTcs Mepbl No

. CpepHuii
BpeaHblit-3.2 0,12...0,24 (CYLLECTBeHHbIN) CHUXXEHUIO pUCKa B yC-
TaHOB/IEHHbIE CPOKU
} BhICOKMi TpebytoTca HEOTNOX-
BpeaHblit - 3.3 0,25...0,49 Hble Mepbl M0 CHUXe-

(HenepeHoCUMbIiA)
HWIO prcka

o . OueHb BbICOKMI PaGoThbl HeNb3s Haun-

BpegHblii-3.4 o

pen (HenepeHocUMbIH) HaTb UK NPOAOIKATb
[0 CHVXEHUS pucKa

OnacHblii (3KcTpe- CBepXBbICOKNIA PaboTbl JOMKHBI Npo-
o >
ManbHbii) 10 PUCK M PUCK ANt BOAMTBLCA TONLKO MO
KU3HU, MPUCYLMA  CReLmanbHLIM perna-
[laHHOV npodeccum MeHTam™**

Mpumeyvanusa: * K ya3sumbIM rpynnam paboTHUKOB OTHOCAT HECOBepLUEHHONMETHUX, 6e-
PEMEHHbIX XEHLLWH, KOpMALWUX MaTepeit, nHeanuaos (Ne 184-d3).

** Be[JOMCTBEHHbIE, OTPAC/EBbIE UN MPO(ecCUoHabHble perfiaMeHTbl paboT ¢ MOHUTO-
PVUHIOM (hYHKLMOHA/IbLHOrO COCTOAHNSA OpraHu3ma paboTHMKA j0 Havana uam B Te4eHne CMeHbI.
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Mo pekoMeHfaLUUM BceMUpHOIA OpraHm3alnm 35paBoOXpaHeHNs Npu OLEHKe
340pOBbS CNeAyeT YYUTbIBATb TAKXKE KOMMOHEHTbl MCMXOCOLManbHOro Gnarono-
Nyuns: ya0BEeTBOPEHHOCTb PaGoTOM, CeMbéil, LOXOAaMU U 340POBbLEM.

5.2. OCHOBHbIe BONPOCbI pasgena 3aHATUi

5.1. "HXXeHepHO-NCUX0N0rnyeckune (hakTopbl, BAUAIOLWME HA TPYAOBYIO Aef-
TENbHOCTb YenioBeKa. BpefHble 1 onacHble NocneacTBuA He6naronpuUATHbLIX yCno-
BUIN Tpyfa.

5.2. ®akTopbl, onpegenstowme HanpsHXKEHHOCTb PaboThbl YeNOBeKa-0Meparo-
pa. MoHATMSA MHPOPMALMOHHLIX MOTOKOB. CnocobHOCTb 4yenoseka K 06paboTke
NH(OopMaL MM B NopsaLKe ovepeaun.

5.3. MeTo/fibl OLEHVBAHNA TAXECTU TpYyJa YenoBeKa-onepaTopa. YunTbiBae-
Mble NpW 3TOM napameTpbl. Fpynnbl GaKkTOPoB U NPUMepPbl HOPMUPOBAHUA.

5.4. Cnocobbl onTumMuU3auMm Tpyga YenoBeka-oneparopa. YUY&T HEMOJHOW
3arpysku oneparopa npv OLEHUBAHUN TAXECTU ero Tpyaa.

5.5. YYET aHTPONOMETPUYECKNX XapaKTEPUCTUK YelloBeKa Mpu NpoeKkTupo-
BaHUM paboymnx MecT. BimsHMe TOYHOCTM U TAXECTU paboTbl Ha BbibUpaemble Co-
OTHOLLEHMNA BbICOTbI Pabo4YmMX MecT.

5.6. 3aBUCUMOCTb YYBCTBUTENLHOCTU W YCWUINSA YNpaBfieHUs L1 OpraHos
ynpaBneHysa TOro UAn MHOTo BMAA B 3aBUCUMOCTH OT YacTOTbl MaHUNYNALNIA.

5.7. NHTEHCMBHOCTb, HanNpPsAXEHHOCTb M TOYHOCTb KaK MOHATUA UHXXeHep-
HO Ncuxonoruu.

5.8. Y4éT BpabaTbiBaEMOCTU, MPUBLIKAHUS U YCTANOCTW B TeyeHne paboueit
CMeHbl Ha MPOJOIKUTENbHOCTb TeX UMW UHBIX TPYAO0BLIX NPOLIECCOB.

5.9. OCHOBHble MPUHLMNbI pasmeLleHns (PopMMpoBaHUA) opraHos oTobpa-
XeHua NH(opMaL N 1 OpPraHoB YNpPaBieHUs B U3AeNUAX NPUOBOPHOIA TEXHUKMN.

5.10. ®aKTopbl, M0 KOTOPbIM NPOBOAMTCA OLEHKa yCcnoBumia Tpyaa (y4éosl).

5.11. MoHATUe TpaBM0O6E30MACHOCTU U KPUTEPUW OLLEHKW YCIOBUIA Tpyaa Mo
[JaHHOMY rokasaTtento.

5.12. Knaccndmkauums ycnosuid Tpyaa.

5.13. MNMoka3aTenu v KpUTEPUN OLEHKU NpodeccnoHanbHoro pucka. Knaccel
yCnoBuil Tpyda, Kateropuy nNpogheccroHanbHOro pucka u CPOYHOCTb Mep npodu-
NaKTUKW.

5.14. ATTecTauus paboumx MecT no akTopam paboueil cpefbl, TSHKECTHU,
Hanps>KEHHOCTW, TPaBM06Ee30MacHOCTN 1 06eCreYeHHOCTH CpefCTBaAMM 3aLLUTHI.
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5.3. 3agaHunsa no Teme

5.1. OueHUTe ycnoBua Tpyaa paboTHUKa no hakTopam cpefbl. BapmaHT 3a-

panna A-B-B-T-/[, BbibepuTe 13 Tabn. 5.1. MpumunTe, 4TO YCNOBUS TpyAa No apy-
rMm hakTopam cpefbl COOTBETCTBYIOT Knaccy 2.

Tabnuua 5.1
Mosu- Mapametp 3HaveHme No3MUMM 3HayeHWe napameTpa, 3afjaBaemble ycro-
uma BUA
A 1 3KOHOMUCT
2 byxrantep
3 [upexTop dupmbl
Xapakrep 4 CucTemHbIiA agMuHucTpaTop OBM
paGoTbl 5 Mporpammuct byxrantepun 1C
6 Pa6oumii No ynakoBKe LWITY4YHOro ToBapa
7 MpopaseL, COTOBbLIX TeNedoHOB
8 HayuHbli1 paboTHUK
9 tOBenup (pabota c o6bekTamMu <0,5 Mm)
B KEO E, nk K, %
1 0,05 320 18
OcsellleHne 2 0,5 180 12
3 15 400 24
4 0,9 120 18
5 0,65 320 13
6 0,25 320 8
B L, nBA
1 43
Lym 2 34
3 50
4 64
5 71
6 55
[ OnekTpoMarHuMTHble E\1E\l, B/m HTh P, BT/M2
nons 1 2/0,2 2000/0,2 01
2 20/0,4 70/14 0,01
3 200/0,9 700/0,9 0,02
4 530/10,2 30/10 0,03
5 36/10,2 360/10 3
6 49/20,2 49/20 4,5
7 230/5,2 230/5 1
8 120/9,2 120/9 0,15
9 19/30,2 19/30 0,25
10 80/60,2 80/60 0,06
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OKoOHuaHue Tabn. 5.1

Mosu- Mapamerp 3HaueHve NosnLuM 3HaueHue napameTpa, 3ajjaBaemble ycro-

Lus BUsl

il Mwukpoknumat t,°C BnaxHocT, % V,Mm/c
1 20 33 0,01
2 18 46 0,02
3 23 57 0,03
4 19 68 0,04
5 25 34 0,01
6 19 46 0,02
7 23 48 01
8 22 53 0,5
9 15 37 0,09
10 21 49 0,2

HameTbTe KOHKpeTHble MeponpuaTus (OpraHu3aLMOHHbIE, TEXHUYECKME,
(hMHAHCOBO-3KOHOMMYECKME) C OMpefeneHneM HeobX04MMbIX 3aTpaT B LEHEXKHOM
BbIPKEHUN, IKOHOMUYECKON 3D(EeKTUBHOCTU MO CO3[4aHWI0 AOMNYCTUMbIX YCO-
BMIA Tpyfa paboTHUKA M MO BpEMeHW ycTpaHeHWs Heb6naronpuATHbIX (PakTopoB
cpefbl 1 mpoLecca Tpyaa.

5.2. OnpegennTe Knacc ycnoBuin TpyAa, ecnu Wwym Ha paboyem mecte mpe-
BbILLAeT HOPMaTKNBHbIe TPebOBaHMA NO 3KBMBA/IEHTHOMY YPOBHIO 3BYKa Ha 4 fBA,
a 0CBELEHHOCTL cocTaBasieT 60 % OT HOpMUPYeMOi OcBelEHHOCTH. OcTabHble
(haKTOpbl HAXOAATCA B Npejenax yCTaHOB/eHHbIX HOPMATUBOB.

5.3. OnpegenuTe Knacc ycnoBuii Tpyaa, ecnu Tpu (usmyeckmx akTopa
cpefibl He COOTBETCTBYIOT HOPMATUBHbLIM TpeboBaHMAM: LWYM Ha paboyem mecTe
npe.blillaeT HOPMaTUBHbIe TpebOBaHUA MO 3KBUBANEHTHOMY YPOBHIO 3BYKa Ha
3 nBA, ocBelWEHHOCTbL cocTaBnseT 70 % OT HOPMUPYEMOW OCBELLEHHOCTH, a 3/eK-
TPOMarHuMTHoe none Ha 20 % npesbiwaeT HopMupyemoe. OcTanbHble (hakTopbl Ha-
X04ATCA B npejenax yCTaHOBNEHHbIX HOPMATUBOB.

5.4. OueHuTe 06l Me YCoBMA TPYAa, ecnun Bce (hakTopbl cpefbl COOTBETCT-
BYIOT HOPMaTMBHbIM 3HayeHusM, 20 (akTopoB HanNpsHXXEHHOCTM TpyAa UMeloT
OLEHKY KnaccoB 1u 2, a Tpy nokasatens oTHeceHbl K Knaccam 3.1 unu Kk 3.2 (Ha-
npumep, cogepXxaHune paboTbl CBA3AHO C eANHONNYHbLIM PYKOBOACTBOM B CMIOXHbIX
CUTyaumax; ANMTeNbHOCTb COCPeAOTOYEeHHOro HabngeHus cocTaBnset 6onee
75 % BpPEMEHW CMeHbl; HECEHWEe OTBETCTBEHHOCTM 3a (DYHKLMOHANbHOE KayecTBO
OCHOBHOIi paboTbl, HO paboTa B/iIeYET 3a c060iA CMpaBIeHUS OLWNGOOK).
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5.5. OueHunTe 0bULMe yCNoBUA TpyAa, eCnun BCe (DaKTOpbl Cpefbl COOTBETCT-
BYIOT HOPMATUBHbLIM 3HaYeHUAM, a U3 23 (hakTOpPOB HaNPSXKEHHOCTM TpyJaa LWecTb
nokasatenieil 0THeceHbl K Knaccam 3.1 wnu 3.2 (Hanpumep, cofep>xaHue paboTbl
CBA3aHO C eIUHONINMYHBIM PYKOBOACTBOM B C/IOXHbIX CUTYyauuaX; ANUTENbHOCTb
coCpefoTOYeHHOro HabnofeHna coctaBnset 6onee 75 % BPEMEHW CMeHbI; Hece-
HWe OTBETCTBEHHOCTM 3a (DYHKLMOHANIbHOE KayecTBO OCHOBHOW paboTkl, HO pabo-
Ta BMIEYET 3a 06O ncnpaBneHns oWnboK 3a CHET SONOAHUTENbHbBIX YCUANIA BCErO
KONEKTNBA; MOHOTOHHOCTb NPOM3BOACTBEHHOI 06CTAaHOBKM (BPeMs MacCMBHOIMO
HabntofeHNs 3a XOL0M TEXHONOTMYECKOro npoLiecca coctasnset 95 % oT BpeMeHu
CMEeHbI) 1 Ap.), a OCTanbHble NOKasaTenn NMetT OLEHKY knaccos 1u/unn 2.

5.6. OueHuTe 06LLme ycnoBus Tpyaa, ecnm Bce GakTopbl NPON3BOACTBEHHON
Cpefibl COOTBETCTBYIOT HOPMAaTMBHbLIM 3HAaYeHWAM, BCe NMoKasaTenn HanpsXEHHo-
CTV TPyAaMMEIOT OLLeHKY KnaccoB 1un/mnn 2, a paboTHUKY NPUXOANTCA HaX04UTb-
cs nepuoguyeckn (8o 25 % BpPeMeHN CMeHbl) B HeyJ06HOI nose (Hanpumep, pabo-
Ta C MOBOPOTOM Ty/n0BMUWA, NPW HEYyLOGHOM pasMelleHWn KOHeyHocTel W Aap.)
n/mnn B PUKCMPOBAHHON NOo3e (HEBO3MOXHOCTb M3MEHEHUA B3aMMHOr0 MOJOXe-
HWA pasNnyYHbIX YacTell Tena OTHOCUTENbHO APYT Apyra) AMB0 HaXOAWUTLCS B CTOA-
yeii no3e 4o 60 % BpemMeHW CMeHbl (MOKasaTenun TAHKeCTH Tpyaa).

5.7. K Kakoi KaTeropuu [AOKa3aHHOCTW pMCKa OTHOcMTCA paboTa, OueHu-
Baemasi Knaccom ycnosuin Tpyga 3.1?

5.8. KakoBa CPOYHOCTb MepONpUATUIA MO CHVKEHWIO pUCKa MpW BbINOJSHE-
HWKW paboTbl, OLEHKa KOTOPOI COOTBETCTBYET Kiaccy ycnosuin Tpyga 3.2?

5.9. OueHnTe TpaBMOONACcHOCTb paboyero mecta, ecnim pabota NPoBOAMTCA
Ha ycTapeslem 060pyfl0BaHWM, HO 3TO He 3anpeLieHo crneuunansHbiMK TpeboBa-
HUAMKW 6€30MacHOCTU Ha fJaHHOe 060pyJOoBaHWe; BbIABNEHbI MOBPEXAEHUA U He-
MCMPaBHOCTM CPEACTB 3aLWThl, HE CHVDKAKOLLME UX 3aWUTHBIX QYHKLWA.

6. BESONMACHOCTb PABOTblI HA KOMIbIOTEPE
6.1. O6Lne cBeaeHUs

Mpn pa6oTe ¢ IBM nmeeTcsd MHOr0 BpeAHbIX U onacHblX (akTopos. Onac-
HOCTb NOPaXXEHUA 3NEKTPUYECKUM TOKOM U Mepbl 3alKThbl OT Heé yxKe paccMoTpe-
Hbl paHee. B cBA3M € Tem, 4TO 4N JAHHOTO BUAA AeATENbHOCTU XapaKTepHbl 60/1b-
LIOe YMCTBEHHOE Hanps>KeHue, BbICOKass OTBETCTBEHHOCTb 3a pe3y/bTaT, cTaTuy-
Haa no3a M HeboNbLIME IHEPreTUYecKue 3aTparbl, NPeUMyLLEeCTBEHHOE BHUMaHWe
yfensetcs NCMXo(pn3nN0nornyeckum BpefHbiM daktopam. OCHOBHble Tpeb60oBaHUA
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Nno OrpaHUYeHWUto [PYrux BpefHbIX (akTOpPoB OMpefensAlTcs B CaHWTapHO-
anuaeMunonornyecknx npasunax u Hopmatmsax CaHluH 2.2.2/2.4.1340-03. 'un-
rmeHnyeckne TpeboBaHWA K MePCOHANbHbIM 3M1€KTPOHHO-BbIYNCANTENbHLIM Ma-
WMHaM 1 opraHusauum paboToi.

CornacHo CaHluH 2.2.2/2.4.1340—03 noMeLeHns [na aKcnayatauuu
M3BM ponXHbl UMeTb eCTeCTBEHHOE U MCKYCCTBEHHOE OCBeLleHune. JKcnayaTa-
una NMIBM B nomeleHnax 6e3 eCTECTBEHHOr0 OCBELLLEHUA [OMYCKAETCH TOJ/IbKO
Npu COOTBETCTBYIOLEM 060CHOBAHUU U NPU HaNMMUYUKU NOMOXUTENLHOIO CaHUTap-
HO-3MUAEMUONOTMYECKOTO 3aKNI0YEHNA, BbIJAHHOTO B YCTaHOBNEHHOM MOPSAJKE.

EcTecTBEHHOE U UCKYCCTBEHHOE OCBELLEHWE AO/MKHO COOTBETCTBOBATL TPe-
6oBaHuAM felicTBYtOLW el HOPMATUBHON AOKyMeHTauun. TeM He MeHee, COrnacHo
CaHlMuH 2.2.2/2.4.1340-03 0CBeLEHHOCTb AO0/MKHA OblTb HECKOMbKO 6GOMbLUEN,
YyeMm, Hanpumep, PeKOMEHAYOT Apyrne HOpMaTUBHbIE [OKYMEHTbI, B YaCTHOCTU
csog npasun CM 52.13330.2011. Tpe6oBaHua No KOIPHMLMEHTY NynbcaLmm Tak-
Xe 3HauMTeNbHO XECTUe: OH He 0/DKEH npeBbiwatb 5 %. OKHa B NOMeLLEHUAX,
rAae aKCnayatupyetcs BblYUCNUTENbHAA TEXHUKA, [O/MKHbI OblTb OPUEHTUPOBAHbI
NPenMyLLecTBEHHO Ha CEBEP U CEBEPO-BOCTOK.

OKOHHble NPOEMbI JOMKHbI ObITb 060pPYL0BaHbI PerynmpyemMbiMn yCTPOWA-
CTBaMMW TUNA Xanto3u, 3aHaBeCei, BHELIHNX KO3bIPbKOB U Ap.

Mnowagb Ha ofHO paboyee MecTo nonb3oBatenein MIBM c Bugeogucnneii-
HbIMU TepMuHanamu (BAT) Ha 6a3e 3neKTpOHHO-Ny4YeBol Tpybku (I/1T) gomkHa
COCTaB/ATb HE MeHee 6 M2, B MOMeLLeHNAX KYNbTYpPHO-pa3BfiekaTe/lbHbIX yUpex-
feHuid n ¢ BAT Ha 6a3e NOCKMX AUCKPETHbIX 3KPaHOB (PKMAKOKpUCTaNIMYecKue,
nnasMmeHHble) - 4,5 M2,

Mpwn ncnonsb3oBaHun NMB3M ¢ BAT Ha 6asze /1T (6e3 BcnomoraTesbHbIX
YCTPOWCTB - NpPWHTEp, CKaHep ¥ Ap.), OTBeYalLWmnx TpeboBaHNAM MeXAYHapoa-
HbIX CTaHAapToB 6e30MacHOCTM KOMMbIOTEPOB, C MPOAO/MKUTENLHOCTLIO PaboThl
MeHee 4 4 B fleHb JOMycKaeTca MUHMManbHas naowagb 4,5 M2 Ha ofHO paboyee
MecTO nosb3oBartens (B3pOCA0ro M yyalerocs BbiCLIEro npoeccnoHanbHoro 06-
pasoBaHua).

[na BHYTpeHHeil OTAENKW WHTepbepa MOMELEHNA, FAe PacrnonoXeHbl
M3BM, [O/MKHBI UCMONL30BaTLCA AUMMY3HO OTpaxallme maTepuansl C KO3d-
hvyMeHTOM oTpaxeHusa: gna notonka 0,7...0,8; gna cten 0,5...0,6; gna nona
0,3...0,5.

Lym orpaHnymBaeTcs npegefibHbiM cnektpom MC-45.
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ONeKTPOMarHUTHbIE MONA OT NepCoHaNbHbIX 3NEKTPOHHO-BbIYNCNTENbHBIX
MallWH SBAAIOTCA [OCTATOYHO XXECTKMMW W [OMXKHbI COOTBETCTBOBATb TpeboBa-
Huam CaHlMuH 2.2.2/2.4.1340—83, KoTOpble (hakKTUYeCKU NOBTOPAIT TpeboBaHUA
Lseackoro craHgapta MPR . Tem He meHee, pa3suBatolimecs VIHTepHeT-TEXHO-
noruu v nepudepuitHoe 06opyaoBaHMe CTann Bbi3biBaTb HEKOTOPbIe MPO6/eMbl C
BbICOKOYACTOTHbIMM QM1 yacToToin 60nee 400 KIL, TpeboBaHMA MO KOTOPLIM B
CaHlMuH 2.2.2/2.4.1340-03 oTcyTcTBYOT. NcTouHNMKOM DMI1 BbICOKOI 4acToThl
MOTYT 6bITb UHAYKLMOHHbIE MbILIW 1 YCTPOICTBa 66CNPOBOAHON0 A0CTYNA, Takue,
Kak Wi-Fi.

B yue6bHom nocobuu B. A. bykaHuHa, B. H. Masnosa, . M. ToB6uHa,
A. O. TpycoBa “3proHomuka - 4yenoseveckuiti aktop” / nog pea. B. H. Masnosa
(CNo.: MN3g-eo CN6IF3TY “N3TW”, 2003) npusefeHa nogpobHas MHGopmalus
06 0co6eHHOCTAX paboTbl Ha KOMMbIOTEPE U O METOAAX CHUXEHWUA BPeAHOCTU OT
NCUXoM3N0NOTNYECKUX BpeAHbIX (hakTOpoB Mpu opraHm3aunm paboumx MecT,
NpoeKTUPOBaHuUK paboyein cpefbl U paboumx cUTyaLuid.

6.2. OCHOBHbIE BOMPOCHI pasgena 3aHATUi

6.1. BnusHue gemumTa BpeMEHN Ha BEPHOCTb MPUHMMAEMOr0 OnepaTopom
peweHuns. MeTofbl NpogeccMoHanbHOro otbopa U HasHayeHre TpeHNPoBOK (06Y-
YeHuA) 4N ONepaTopoB NOTEHLMANbHO OMacHbIX 00BLEKTOB.

6.2. DproHOMMYeckne 3aKOHOMEPHOCTU MOCTPOeHUs paboyumx MecT. Yuér
WHXXEHEePHO-NCUXO0MOTMYECKNX 0COBEHHOCTEN YenoBeka.

6.3. Pasmepbl 30H BM3yanbHOr0 U MOTOPHOrO mosei. Buabl o6opynoBaHus,
pasmMellaeMblX B 3TUX 30HaX.

6.4. OueHKa AOMYyCTUMbIX UHPOPMALMOHHBIX MOTOKOB /1A Ye/I0BEKa-onepa-
TOpa B 3aBUCUMOCTUN OT CNOXHOCTU U HaNMPAXEHHOCTYN €ro fiedTeNbHOCTH.

6.5. MUHUManbHble U MakCHManbHble pasmMepbl OPraHOB OTOO6PaXeHWS UH-
thopmauny n Knaccuukaums opraHoB oTo6paXKeHNs UHGopmaLMm no cnocoby eé
KOAMPOBaHMA.

6.7. OproHommyeckne TpeboBaHNA K UHTepdeiicy Nonb3oBaTens nNporpamMmm-
HbIM 06ecrneyeHunem.

6.8. TpeboBaHuMe K NnepuepuitHomy 060opygosaHuio 3BM.

6.9. Mpasuna, KOTOPLIM JOMIXKEH cfiefoBaTb paboTofaTtesib N0 OXpaHe 370-
poBbA 1 6e30MacHOCTN TPyAa CBOMX COTPYAHUKOB NMpu nx paboTe ¢ rpaguyeckumu
aucnneamu, y
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6.3. 3agaHu4a rno Teme

6.1. MomelleHne, rae AOMKHbI 6bITb PACMONIOXKeHbl NATb KOMMbIOTEPOB,
nMeeT pasmepbl 6x4 M2. [1Ba OKHa N0 0AHON VU3 ANNHHbLIX CTOPOH MOMELLEHUSA Bbl-
X04AT Ha tor. [lBepb pacnonoXeHa B CepefuHe NPOTUBOMOMOXHON CTOPOHbI.
Mpefnoxute BapuMaHT pacnonoxeHus paboumx MecT, yAoBneTBOpaOWniA Tpebo-
BaHuAM CaHlMuH.

6.2. MomelteHune, rae AOMKHbI ObITb PacMnoOXeHbl YETbIpe KOMMbIOTEpPA,
nMeeT pasmepbl 5x4 M2 OKHO MO KOPOTKOW CTOPOHE MOMELLEHUA BbIXOLUT Ha ce-
Bep. [lBepb pacnosioXeHa HanpoTMB OKHa. MNpeasioXunTe BapuaHT PacronoXeHus
pabouymx mMecT, yA0BNETBOPAWOLWMIA TpeboBaHUAM CaHlnH.

6.3. MpousseanTe pacCTaHOBKY MaKCHManbHOro KonmyecTsa pabounx mect
c NM3BM c¢ XXK-moHuTOpamMn B NOMeELLEHUU, UMEKOLWEeM Cleayloline pasMepbl:
gnvHa -6 M, wupuHa - 6 M. [lBa OKHa MO OfHOIM CTOPOHe BbIXOAAT Ha Cesep.
[Bepb - B cepefuHe NMPOTMBOMO/OXHON CTOPOHbI. MPOEKT JOMKEH COOTBETCTBO-
BaTb Tpe6oBaHuAM CaHlMuH.

6.4. MpegnoXxuTe BapuMaHT MPoeKTa NOMEeLEHNsA, MAUHUMaNbHO Heobxoau-
MOT0 418 pasMelleHns YeTblpéx pabounx mecT ¢ MIBM ¢ moHUTOpamMn Ha 6ase
3M1EKTPOHHO-Ny4YeBOM Tpy6Ku. MpOeKT [O/MKeH COOTBETCTBOBATb TPebOBaHMAM
CaHlNuH. He 3abyabTe npefyCMOTPETL OKHA W [BEPU, YKa3aTb Pa3Mepbl NOMeLLe-
HUA.

6.5. MpeanoxnTte BapvaHT MpoeKTa NOMELeHNs, MUHUMaNbHO Heo6Xxonu-
MOro Ana pasMmeleHus Tpéx pabounx mect ¢ MIBM ¢ XUAKOKPUCTANIUYECKUMUN
MOHUTOpaMu. MpoeKT JO/MKeH COOTBETCTBOBaTb Tpeb6oBaHuam CaHluH. He 3a-
6yabTe NpeaycMOTPeTb OKHa U 4BepU, YKasaTb pasMmepbl MOMeLLeHNS.

6.6. MponsBeanTe paccTaHOBKY MaKCMManbHOr0 KOMMYecTBa pabounmx mect
C 3/IEKTPOHHBLIMUN BbIYNCANTENIbHBIMW MalIMHAMW B MOMELLEeHUN, UMEIOLLEM Clie-
gytowme pasmepbl: AfMHa -6 M, wupuHa- 5m. OfHO OKHO NO LUMPOKOWA CTOPOHE
nomeLLeHNa BbIXOAMT Ha 3anag. [Bepb - B cepefiHe MPOTUBOMNONOXHOW CTOPOHbI.
MpoeKT fo/MKeH COOTBETCTBOBAaTL TpeboBaHMAM CaHlMuH.

6.7. MpeanoxunTte BapuaHT NPOeKTa NOMELEHNA, MUHUMaNLHO Heob6Xxoau-
MOro ANns pasMeLieHns natn pabounx mect ¢ MI3IBM ¢ XNAKOKPUCTaNINYecKUMu
MOHuTOpamu. MpoeKkT AO/MKEH COOTBETCTBOBAaTb Tpeb6oBaHusm CaHlMuH. He 3a-
6yAbTe NpeAyCcMOTPeTb OKHa U ABEPU, yKa3aTb pasmepbl MOMELLEHMS.

6.8. MpounsBeanTe paccTaHOBKY MaKCUManbHOro KofnMyecTBa paboumx mect
C 3N1eKTPOHHLIMU BbIYUCANTENIbHBIMA MalWMHAMUN B MOMELLEHUN, VMEIOLLEM Crie-

49



gywouime pasMepbl: gnnMHa—6 M, wupuHa —5 M. OLHO OKHO MO Y3KOW CTOPOHe
MOMeLLEHNSA BbBIXOAUT Ha BOCTOK. [lBepb - B CepeAnHe NMPOTUBOMNONOXHON CTOPO-
Hbl. [POEKT A0/KEH COOTBETCTBOBaTL TpeboBaHuaM CaHlMuH.

6.9. Bbl XO0TWTE CHATb NOMeLLeHMe Noj ouc GUPMbI, 3aHUMaloLWelica pas-
paboTkoil nporpaMmHoro obecrneyeHus. BoibepuTte M3 npeanaraembix v npeano-
XWUTe BapuaHT CBOEro MpoeKkTa MOMELLeHUs, MUHUMaNbHO HEeobXoAMMOro nans
pasmeLeHuns wectn paboynx mect ¢ MIBM ¢ MOHMTOpPamu Ha 6a3e 31eKTPOHHO-
Ny4yeBOi Tpy6GKM. YKaxnTe pasmepbl NOMeLLEHNs, OKHa W aBepun. MpoekT fOMKeH
C00TBeTCTBOBaTb TpeboBaHMAM CaHlMuH.

6.10. MomeweHne, rAe [OMKHBLI O6bITb PACMONOXKEHbI LIECTb KOMMbIOTEPOB,
nMeeT pasmepbl 4x7 M2 [lBa OKHa N0 AAMHHON PTOPOHE MOMELLEHNS BbIXOAAT Ha
cesep. [lBepb pacnonoxeHa B cepeAnHe KOPOTKON CTOPOHbI nomeleHus. Mpeg-
NOXWUTe BapMaHT pacnonoXeHuns paboumx MecT, Y40BNeTBOPAOLW M TpeboBaHMAM
CaHluH.

6.11. lMpowusBeauTe paccTaHOBKY MaKCUManbHOro KoauuyectBa paboumx
mecT ¢ MTOBM B nomelieHnn, UMetoLLeM crefylolne pasmMepsl: AiMHa -5 M, LWK-
pvHa- 5M. O4HO OKHO BbIXOAUT Ha ceBep. [Bepb - B cepefjMHe NPOTMBOMNOMOX-
HOWi CTOPOHBI. MPOEKT JO/MKEH COOTBETCTBOBATL TpeboBaHuaM CaHlMuH.

6.12. MomeweHne, rae AOMKHbI 6bITb PACNONOXEHbI NATb KOMMbIOTEPOB,
nUMeeT pasmepbl 6x4 M2. OKHO N0 KOPOTKOW CTOPOHE MOMELLEHMNS BbIXOAWUT Ha tor.
[Bepb pacnonoxeHa B cepefuHe [/WHHOW CTOPOHbI MoMelieHus. Tpebyetcs
NpeanoXnTb BapnaHT pacnonoXxeHus paboymx MecT, yL0BMeTBOPANOLWMNIA Tpebo-
BaHuaAM CaHlMunH.

6.13. Mokynas 3BM u nporpammHoe ob6ecneyeHne K HeEMY, a TaKXe opra-
HW3ys paboyee MecTo, NPeAyCMOTPUTE, YTOObI OHWM UCKNHOYWUAN BO3AENCTBUE BCEX
LIEeCTN BUAO0B BPEAHbLIX NCUXODU3NO0NOTNYECKUX PAKTOPOB. Mo Kaxaomy thakTopy
MOKaXKuTe, 4TO ANA 3TOr0 CAenaHo.

6.14. OpraHusyiTe 3proHOMMWYECKN NpaBu/bHOE paboyee MecTO Mporpam-
MucTa ¢ NPOeKTOM pasmelteHus 3BM u nepudepuiiHoro o60pyoBaHuns, 0CHOB-
HOM 1 ONONHUTENbLHO CUCTEM OCBELLEHUSA.

6.15. PaspaboTaiiTe rpaduuecknii nHTepdeiic caiita, yunTbiBaKLWmMii 3pro-
HOMWYECKMe TpebOBaHUA W MPUHLUNBLI MPOEKTUPOBAHMA [uanora “4enoBek -
3BM”.

6.16. OueHuTe rpaduyeckunii MHTepMeiic N3BECTHOTO BaM caiTa C No3Muun
3PrOHOMMKM N NMPUHLMMOB MPOEKTUPOBAHUA CUCTEMbBI “YefioBeK - IBM™.
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7. MOXXAPHAA BE3OMNACHOCTb
7.1. O6Lme cBeaeHNS

Tpe6oBaHus no ob6ecneyeHno NOXapHOW 6e30nacHOCTW N3N0XeHbI B Pefe-
panbHOM 3akoHe Poccuiickoih depepauum oT 22 niona 2008 r. No 123-$3 “TexHu-
YecKuii pernaMeHT 0 TpeboBaHMAX NOXapHON 6esonacHocTn”, B Hopmax noxap-
HO 6€30MacHOCTU 3NeKTPOHHbIX n3genuit HMB 247-97 n B rocyfapCTBEHHbIX
CTaHjapTax.

B cootBetrcTBUM C PefepasbHbIM 3aKOHOM N 123-®3 nCKOYEeHUe ycno-
B BO3HMKHOBEHMWS MOXapoB AOCTUraeTCca UCK/IYEHWeM ycnoBuil 06pa3oBaHus
roptoyeii cpefibl 1 (MAN) UCKNKOYEHNEM YCNOBMIA 06pa3oBaHMA B roproyein cpege
(nn BHeceHWs B He&) NCTOUYHUKOB 3aXKUTaHus.

MoapobHY MHOPMaL M0 0 HOPMATUBHBIX MaTepuanax B 061acTu noxap-
HOIi 6e30MacHOCTM M NMOXAPHOW 3aWwnThl, Bonpocax obecnevyeHns B3pbIBO-, MOXa-
po6e3onacHOCTN 06bEKTOB, CBEEHMAX O B3PbIBO-, M0XapOOMNacHOCTU BELLECTB U
marepuanos, BO3ropaeMoCT! U OFHECTOMNKOCTU CTPOMTENIbHbIX KOHCTPYKLUIA, Me-
TOAMKaxX onpegenieHns Kateropuin NOMeLLeHnid 1 3aaHnii, TEXHNYECKUX pPelleHnsax
Mo NOXapHOoi 3awmnTe 06bEKTOB, MEPONPUATMAX NO B3PbIBO3ALMTE, NPOPUNAKTU-
YeCKUX MeponpuaTUAX Mo NpefoTBPALLEHMIO MOXApoB, a TakXe 0 cnocobax ux
TYLWEHNA MOXHO HaiTu B yye6HOM nocobum B. A. BykaHuHa, B. H. MaBnosa,
A. O. TpycoBa “lMoxapHaa 6e3onacHocTb” /mop pes. B. H. Maenosa (CI6.:
M3g-8o CM6I3TY “NATN”, 2012).

OfHOW ©3 3afay, KOTOPble Yalle BCEro NPUXOANTCS pewatb Anf NpUHATUA
peleHns o 3aLiuTe NoXXapoonacHbIX 06BLEKTOB, ABNAETCA ONpPefeneHne KaTeropuu
noXapo-, B3pbIBOOMACHOCTW NOMELLEeHNI, MeTOANKA BbiGOpa KOTOPOW NpuBefeHa
fanee.

CornacHo cBogy npasun CIM 12.13130.2009 “OnpegeneHne KaTeropuin no-
MeLleHWi, 34aHUii U HapyXXHbIX YCTAHOBOK MO B3PbIBOMOXAPHOW W MOXapHOW
onacHocTW” nmomeleHma nogpasgensatoTcd Ha karteropum A, b, B1 - B4, ' u [, a
3naHuns - Ha kateropuu A, b, B, ' n [l. Mo noxapHo# 0nacHOCTU Hapy>XHble ycTa-
HOBKW nogpasgensatorcs Ha Kateropun AH, BH, BH, 'H n H.

KaTeropum nomeLieHnidi v 3naHnii onpefenstoTcs UCXOAA M3 BMAA Haxoas-
LWMXCA B NOMELLEHNAX TOPIOYNX BELLECTB U MATepUanoB, X KONNYECTBA U MOXapo-
OMacHbIX CBOWCTB, & TaKXe MCX0AsA M3 00bEMHO-NNAHNPOBOYHbLIX PELUEHWI Mome-
LLEHNI 1 XapaKTepUCTUK NPOBOAMMbIX B HUX TEXHOMOIMYECKNX NPOLLECCOB.
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KaTteropmm Hapy>XHbIX YCTaHOBOK OMpeAenstoTCs UCXOAA M3 moxxapoonac-
HbIX CBOWCTB HaxOAALMXCA B YCTAHOBKAX FOPHOYMX BELLECTB U MaTepuanos, UX
KONM4yecTBa 1 0CO6EHHOCTEN TEXHONOTMYECKUX NPOLLECCOB.

MoxapoonacHble CBOWCTBA BELLECTB U MaTepnanos ONpesensoTca Ha OCHO-
BaHUM pe3ynbTaTOB MCMbITAHWIA WM PacyéToB NO CTaHAAPTHbIM MeTOAWKaM C
y4ETOM napameTpOB COCTOSAHUA (JaBNeHMA, TeMNepaTypbl U T. 4.).

[JonyckaeTca ncnonb3oBaHne opuumMansHO o0ny6IMKOBaHHBIX CMPaBOYHbIX
[aHHbIX MO MOXapoonacHbIM CBOWCTBaM BeLLeCTB U maTepuanos. [lonyckaeTcs
MCMob30BaHMe NokasaTeneil NOXKapHON ONacHOCTW AN CMeceil BewwecTB U MaTe-
pvanos no Havbonee 0NaCHOMY KOMMOHEHTY.

Mpu pacuéTe KpUTepueB B3PbIBOMOXAPHON OMAaCHOCTM B KauyeCTBE PacyéT-
HOro criedyeT BblOMpaTb Hanbonee He6NAronNPUATHLIA BapuaHT aBapun UNu nepu-
0f, HOpManbHOI paboTbl annapaToB, NPU KOTOPOM B 06pa3oBaHNM FOPYMX raso-,
napo-, MbiNeBO3AYLUHbIX CMeceil yyacTByeT Hambosbluee KOAWYecTBO ras3os, na-
poB, Nblfeli, Hanbonee oNacHbIX B OTHOLLIEHWUIN NOCNEACTBUIA CropaHns CMeceil.

KonnuecTso NOCTYNMBLINX B NMOMELLEHME BeLLeCTB, KOTOpble MOryT o6pa-
30BaTb rOpHOYME ra3oBO3AYyLUHbIE, NaPOBO3AYLUHbIE, MblIEBO3LYLIHbIE CMECH, ON-
pefenserTcs UCXOAA M3 CNeayoWwmnx Npeanochbiiok:

a) MPoOMCX0ANT pacyéTHas aBapua OAHOMO M3 annaparos;

6) BCE cofepXunMoe annapaTa NOCTynaeT B NOMeLLEHME;

B) MPOMCXOANT OLHOBPEMEHHO yTeuka BeliecTB M3 TpybompoBOAoB, Nu-
Talowmx annapaT, No NPAMOMY 1 No 06paTHOMY MOTOKaM B TeYEeHWE BPEMEHU, He-
06X04MMOro NS OTKNHOYEHMS TPy60NpoBOAOB.

PacuéTHoe BpeMs OTK/IOYeHNA TPy60NpoOBOLOB ONpPefenstoT B KaXKAOM KOH-
KPeTHOM C/ly4yae UCX0As M3 peanbHOW 06CTaHOBKMW, M OHO AOMKHO OblTb MUHU-
Ma/ilbHbIM C YY4ETOM NacnopTHbIX AaHHbIX Ha 3anopHble YCTPOICTBa, XapakTepa
TeXHO/IOrMYeCKOro npouecca u Buja pacuéTHoli aBapuu.

PacuéTHoe Bpemsa OTK/OYeHMs Tpy6ONpoBOLOB CrefyeT MPUHMMATb pas-
HbIM:

e BpeMeHW cpabaTbiBaHWS CUCTEMbl aBTOMATUKKN OTKAOUYeHUs Tpy6onpoBo-
[,0B COracHO MacnopTHbIM AaHHbIM YCTAHOBKW, €C/M BEPOATHOCTb OTKas3a cucTe-
Mbl aBTOMaThKK He npesbiwaeT 0,000001 B rog nnn obecrneyeHo pesepBrpOBaHUe
eé 3/1eMeHTOB,

e 120c, ecnu BepoOATHOCTb OTKa3a CUCTEMbl aBTOMATWKW MpeBbillaeT
0,000001 B rog 1 He ob6ecnevyeHo pe3epBMPOBAHUEM €€ 3/1EMEHTOB,
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e 300 c Npu py4YHOM OTK/IHOUYEHUN;

r) NPOMCXOAWUT UCMapeHne C NOBEPXHOCTW PasNMBLUEACA XWMAKOCTU; No-
WaLb ucnapeHus npu pasnuee Ha non onpegensertcs (Mpu OTCYTCTBUM CNpaBoY-
HbIX AaHHbIX) MCX0A4s M3 pacyéta, 4yto 1n cmeceil M pacTBOPOB, COAEPXaLLnX
/0 % n meHee (N0 macce) pacTBopuTeneit, pasnueaeTcs Ha naowaaun 0,5 M2 a oc-
TaNbHbIX XXUAKOCTER - Ha 1M2n0na noMeLeHuns;

[) NPOMCXOAWUT TakXke MCNapeHue XWAKOCTU U3 EMKOCTeR, akcnayatmpye-
MbIX C OTKPbITbIM 3epKanoM XWAKOCTU, N CO CBEXKEOKPaLLleHHbIX NOBEPXHOCTEN;

[OnnTenbHOCTb UCMapeHns >XWAKOCTW MPUHUMAeTCH PaBHOW BPEMEHU eé
NONHOro ucnapeHus, Ho He 6osee 3600 c.

Konnyectso nbiiv, KOTOPOE MOXeT 06pa3oBaTb MbINEBO3AYLIHYIO CMECh,
onpefenseTca U3 cnefyowmx npesnocbinok:

a) pacyéTHOW aBapuu NpeALIecTBOBaN0O MNbljeHaKoNJeHWe B MPOWN3BOACT-
MEHHOM MOMELLeHNN, NPOUCXOALLEE B YCNOBUAX HOPManbHOIoO pexuma paboTbl
(Hanpumep, BCneAcTBUE MNblNEBbIJENEHUSA U3 HETEPMETUYHOIO NMPOU3BOACTBEHHOTO
0b6opyfoBaHus);

6) B MOMEHT pacyéTHOI aBapuu Npom3oLna naaHoBas (PEMOHTHbIe paboThbl)
WK BHe3amnHas pasrepmeTusayus O4HOro U3 TEXHONOTMYECKUX annapaTos, 3a KO-
TOpoli NocneAoBan aBapuiiHbIA BbIOPOC B MOMELLEHWE BCeli HaxOAMBLUENCS B an-
napare nbiu.

CB060AHbIA 06BbEM MOMeLLEHNS OMpefenseTca Kak pasHOCTb MeXay 00bé-
MOM MOMeLLeHNs U 06bEMOM, 3aHUMAEMbIM TEXHOMIOTMYECKUM 060pPYAO0BAHMEM.
Ecnn cBo60AHbI 06bEM NOMeLLeHMs ONpefenuTb HEBO3MOXHO, TO ero Aonycka-
eTCA MPUHMMATb YC/I0BHO (paBHbIM 80 % reoMeTpuyeckoro o6bEma NoMeLLeHuns).

N36bIToyHOE faBneHne Ap ANd UHAMBUAYaNbHbIX FOPHOYUX BeLlecTs, CO-
croawumx n3 atomos C, H, O, N, Cl, Br, I, F, onpegensetcs no gopmyne

y mzZ 100 1
v T

Ap~(Prax Po) Tox (7-1)
*cBPr,n 1ct N H

rae PTsX. ~ MakCMManbHOe [jaBfeHne, pa3BuUBaeMoe Npy CropaHuy CTEXMOMETpPUYE-
CKOli ra3oBO3AYLIHOW MMM NapoBO3AYLIHOW CMecu B 3aMKHYTOM 06LEMe, onpefe-
NsieMoe 3KCMePUMEHTANIbHO WKW MO CRPaBOYHbIM AaHHbIM (NpW OTCYTCTBUM [aH-

HbIX floNyCcKaeTcs NMpuMHMMaTh p Tax paBHbiM 900 KlMa); po - HayanbHOe [aBneHue
(monyckaetca npuHMMaTh paBHbiM 101 KkIMa); T - macca roptoyero rasa (I'T) unm
NapoB NerkoBOCMIaMEHSAOWMXCSA U FTOPHYNX XUAKOCTEN, BbILWEALNX B pe3ybTa-

Te pacyéTHOIi aBapumn B MOMeLLEHME, KI; Z - KOI((PULMEHT y4acTns roproumx rasos
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¥ NapoB B FOPEHUM, KOTOPbIA MOXET BbiTh paccUMTaH Ha OCHOBE XapaKTepa pac-
npefeneHns rasoe M NapoB B 06bEME MOMELLEHUS COFMIaCHO MpUAoXKeHWo K CIl

12.13130.2009 nnun B3aT K3 Tabn. 7.1; ¥YcB - cBOGOAHLIA 06BLEM MOMELLEHUA, M3;

CcT - cTexuomeTpuyeckass KoHueHTpauus I'T uam napos JIBXX u MX, % (macco-

BbIX); PI>1- MAOTHOCTb rasa WAy napa nNpu pacyéTHoli Temnepatype /p, Kr-m~3, Bbl-
yucnsemas no gopmyne

M
Prn” k0(1+0,00367rp)’
3 4 o " "
3gecb M - MonsipHas macca, M~ *KMO/b ~; Vg —MOJbHbIA 06bEM, paBHbIi

22,413 M3 mKMONb * D - pacyéTHaa Temnepatypa, °C.

Tabauua 7.1

["optoume BellecTsa 3HaveHune Z
Bogopog 1,0
[optoume rasbl (Kpome BOJOPOAA) 0,5
JlerkoBocniaMeHsIHOLLMECS 1 FTOPHOYUME XULKOCTM, HarpeTble 40 TeMNepaTypbl 03

BCMbILLKM 1 BblILLE
J1erkoBOCNIaMEHSAOLLMECS U TOPHOUME XMUAKOCTU, HArpeTble HUXKE Temnepa- 03
Typbl BCMbILWKK, NPU HAIMYUK BO3MOXHOCTU 06pa3oBaHus aspo3ons

J1erkoBOCNNaMEHAIOLLMECS N TOPHOUME XUAKOCTM, HarpeTble HXKE Temnepa- 0

TYpbl BCAbILIKW, NPW OTCYTCTBMM BO3MOXHOCTU 06pa3oBaHus aapo3ons

B KauyecTBe pacyéTHOW TemnepaTypbl CredyeT NPUHUMATb MaKCUMasbHO
BO3MOXHYIO TemnepaTypy BO3AyXa B AaHHOM MOMELLEHUN B COOTBETCTBYHOLL eI
KNMMaTMYeCKOi 30He MM MaKCUMaibHO BO3MOXHYH TemnepaTypy BO3gyxa no
TEXHO/IOTMYECKOMY PErflaMeHTy C YYETOM BO3MOXHOMO €€ MOBbILIEHNS B aBapuii-

HOWA cuTyauum. Ecny Takoro 3HaYeHUsi pacuéTHON TemnepaTypbl tp N0 KaKUM-1160
MpuuMHam onpefennTb He yaaeTcs, AOMYCKaeTcs NMPUHUMaTh eé paBHOi 61 °C;

CCT BLIYMCASIOT NO CedytoLueid hopmyne:

r 100
cT  1+484p”’
roe P=«c +— —  CTEXMOMETPUYECKUNA KOIPHUUMEHT Kucnopoga B

peakuum cropaHusa (nc, n\\, «cb L, —yncno atomos C, H, O v ranomgos B MONeKy-
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Ho roptoyero; Kn- KO3((ULUEHT, yUUTbLIBAIOLLUKA HEFEPMETUYHOCTb MOMELLEHNS
1 NeaanabaTMYHOCTbL NpoLecca ropeHus. lonyckaetcs NnpuHuMaTb KH = 3).

Pacuét Ap Ans MHAMBUAYANbHbIX BELLECTB, & TakXKe ANS CMeceil, Kpome UH-
AVBUAYaNbHbIX FOPOYMX BELLECTB, cocTosAwmx ns atomos C, H, O, N, Cl, Br, I, F,
MOXeT ObITb BbIMOAHEH N0 Qopmyne

»N,p0Z 3 _

K, k ’
roe HT- TennoTa cropaHus, Jpx mkr'l; pe - NAOTHOCTb BO3JyXa MpW Haya/ibHOW
Temnepatype o, Kr IVI-S; Cp - TennoémKocTb BO3ayxa, [ -Kr_1 -K_1 (monycka-
oTCcA NMpuMHMMaThL paBHoi 1,01 llO3 oK mKr L Ill' ); M0 - HauanbHas Temnepatypa
Bo3ayxa, K.

B cnyuvae obpalleHns B NOMeLLEeHUN TOPHOYUX rasos, JIErKOBOCM/IAMEHSA0-
LMXCA UAN TOPHOYMX XUAKOCTEA Npu onpefeneHWM maccbl T, BXogsweii B (op-
mynbl (7.1) n (7.2), ponyckaeTcs yunTbiBaTb paboTy aBapuitHO BEHTUAALNN, EC/IN
OHa o6ecneyeHa pe3epBHbLIMY BEHTUIATOPAMU, aBTOMATUYECKUM MYCKOM Mpu npe-
BblLLEHUW NpefiesibHO JOMYCTUMON B3PbIBO6E30NACHON KOHLEHTpauMm n aneKTpo-
CHabXeHMeMm No MepBOil KaTeropuu HagéxHocTn no MNpasBunam ycTpoicTBa 3M1eKT-
pOyCTaHOBOK, MPU YCN0BUM PACMONOXEHUA YCTPONCTB AN yAaneHUs BO3ayxa u3
MOMeLLLEeHNS B HEMOCPEACTBEHHON 6/1M30CTM OT MecTa BO3MOXHON aBapuu.

lMpu aTomM Maccy T roproymMx rasos WM napos JIerKOBOCNAaMEHAOLLNXCA
WA TOPHYUMNX XULKOCTEW, HAarpeTbiX A0 TeMNepaTypbl BCMbILWKA W Bbllle, NOCTY-
nuBWMUX B 06BEM MOMeLLeHUs, cneayeT pasfennTb Ha KOIPHULMEHT K, onpeje-
nsemblil No hopmyne

K=AT +1,

rae A - KpaTHOCTb BO34yX006MeHa, CO34aBaemMoro aBapuiiHO BeHTunAumen, c !;
T —NpoAoNXUTENbHOCTL NocTynneHus ' v napos JIBX B 06bEM nomeLleHus, c.
Macca T, Kr, MOCTYNMBLUEr0 B NMOMELLEHME NPV pacyETHOM aBapuu rasa,
onpegensetca no opmyne
w —(Ka +
rae Va- o6bém rasa, BbileALWero U3 annapara, M ; VT - 06bEM rasa, BblleALWEro
13 Tpyb6onposofos, M3, npu atom Va=0,01p\V (p\ - gaBneHue B annaparte, KMa;

V- 06bém annapaTa, M ), FT = KT + u
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3pech KIt- 06bém rasa, Bblllefwero M3 Tpy6onpoBofa A0 ero OTKAYEHNS,

Pit =uT,

rae q - pacxof rasa, onpegensiemMblii B COOTBETCTBUU C TEXHOMOFMYECKUM perfa-

MEHTOM B 3aBMUCUMOCTU OT AaB/eHNUs B Tpy6oNpoBoae, ero AuamMeTpa, TemnepaTy-
o 3-1

pbl Fa3o0Boi cpeabl U T. 4., M~ -C | fr. Bpems, c;

K2r - 06bEM rasa, Bblllefllero u3 Tpy6onpoBoja nocse ero OTKAUYEHUs,

A2r =001l -w>2 (N1 +r2~2 +---+ mLn)-
3pecb pi - MakcumanbHOe AasneHve B Tpy6onposofde No pernameHTy, klla;

r\, 2 - BHYTPEHHWIi pagnyc Tpy60npoBoAoB, M; blyz,...,n~ AnnHa Tpy6onposo-
[0B OT aBapuitHOro annapara Ao 3afBUXEK, M.

Macca napoB XWAKOCTW T, MOCTYNMBLUWX B MOMELLEHNE MPU HaINYUUN He-
CKONbKMX WCTOYHUKOB McnapeHus (MOBEPXHOCTb PasfUTON XWAKOCTU, MOBEPX-
HOCTb CO CBEXEHaHECEHHbIM COCTaBOM, OTKpPbITble EMKOCTI 1 T. N.), onpegenseTcs
13 BblpaXKeHns

T =Tp +TEbIK+ T CBOKP, (7.3),

rge ofp - macca XWAKOCTU, MCMapuBLLIEACcs C MOBEPXHOCTU Pa3nnBa, Kr; TEWK -
macca >XWAKOCTW, WCNnapuBLUEACA C MOBEPXHOCTEA OTKPbITbIX EMKOCTEN, Kr;
\CB.OKp —Macca XW/AKOCTW, UCNapMBLUEIACS C NOBEPXHOCTEN, Ha KOTOPYH HaHECEH
NPVYIMEHSAEMbI CBEXEOKPALLEHHbI COCTaB, Kr.
Mpn 3ToM Kaxpaoe u3 cnaraeMbix B hopmyne (7.3) onpegenserca no gopmy-
ne
T=LWL aT,

roe W - WHTEHCMBHOCTb MCMapeHus, Kr oc'1 'M-z; FK- nnowapab mcnapexus, M2,
onpegensieMas B 3aBUCMMOCTM OT MAacChl XXWAKOCTU T, BbllieLueli B MOMELLEHME.

Ecnn aBapwuiiHas cuTyauus CBfi3aHa C BO3MOXHbIM MOCTYMN/JEHNEM XWULKO-
CTW B pacnbiNéHHOM COCTOSHUM, TO OHAa AO0MKHa 6biTb yuTeHa B (opmyne (7.3)
BBEleHNEeM [OMOJIHUTE/IbHOrO C/1araeMoro, y4nTblBaloLLero obuyo Maccy nocry-
MUBLUERA XUAKOCTN OT PacnbiNfOLWMUX YCTPONCTB UCXOAA U3 NPOAO/IHKUTENLHOCTH
nx pabor.
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MHTeHCMBHOCTL ucnapeHus W onpefenseTcs No CNpaBOYHbIM W 3KCMepu-
MEHTaNbHbIM faHHbIM. [Ns HeHarpeTbiX Bbille pacyéTHOW TemnepaTypbl (OKpy-
Xatoueit cpegbl) JIBX npu oTCyTCTBUM faHHbIX AOMYCKaeTcs paccunTbiBaTb W no
thopmyne

W =10-6 -u-JMpn,
rae r) - KosguUuMeHT, MPUHUMAEMbI M0 Tabn. 7.2 B 3aBUCUMOCTU OT CKOPOCTU U1
0T TemnepaTypbl BO34YLIHOr0 NOTOKA Haj MOBEPXHOCTLIO MCNAPEHUs; PH - AaBfe-
HWe HacbIULEHHOro Mapa npu pacuyéTHoW TemnepaType XuakocTu /p, onpegense-

MOe N0 CNpPaBOYHbIM faHHbIM, KlMa.
Tabnmua 7.2

1 0,
CKOPOCTL BO3YILIHOFO No- 3HaueHune Koa(duumeHTa ri npy Temnepatype t, °C, Bo3gyxa B

nomMeLlieHnn
TOKa B MNOMeLLeHnun, m oc-1

10 15 20 30 35
0 1,0 1,0 1,0 1,0 1,0
01 3,0 2,6 2,4 18 16
0.2 46 3,8 35 2,4 23
0,5 6,6 57 54 3,6 3,2
1,0 10,0 87 7.7 5,6 4,6

Macca napos- T, Kr, Mp1 UCMapeHUN XUAKOCTW, HAarpeToi Bbille pacu&THOM
TeMnepaTypbl, HO He Bbllle TeMMNepaTypbl KUMEHUS XUAKOCTW, onpeaenseTcs no
COOTHOLLEHMIO

W=>b,W4M (7.4)
~yen

rae OK- yfenbHas Tenja0emMKoCcTb XUAKOCTU NPU HavyanbHOW TemnepaType ucna-

peHuns, Ox ekr-1 «K-1; LKen- yaenbHas Tennota UCNapeHusa >XUAKOCTU NpU Ha-

yanbHOW TemmepaType WCNapeHus, onpegensemas Mo CNPaBOYHbIM [aHHbIM,
JoK mkr-1.

Mpn OTCYTCTBMM CNPaBOYHbLIX JaHHbLIX AONYCKaeTcA paccymTbiBaTh 1UATINO
hopmyne

19,173-103BI'2
L 9 > Y-
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rae B, Ca- KOHCTaHTbl ypaBHeHUA AHTyaHa, ornpefesiseMble Mo CrpaBOYHbIM fiaH-
HbIM 415 [aBNeHWNSA HaCblWeHHbIX NapoB; Ta—HauyanbHas TemnepaTypa Harpetoi
XNAKocTH, K; M —monapHas macca XXUAKOCTU, KI ® KMOb-1.

®opmynsl (7.4) n (7.5) cnpaBefnuBbl AN XKWNAKOCTER, HarpeTbiX OT TEM-

nepaTypbl BCMbIWKW U Bbille NMPU YCNOBUU, YTO TeMnepaTypa BCMbILIKN XULKO-
CTW MPeBbIWAET 3HAYEHNE PACUETHOW TeMNepaTypsbl.

Pacuét usbbiTouHoro gasneHus Ap, kfa, npoussogutcs no gopmyne (7.2),
rae Koa@uuMeHT Z y4yacTus B3BELIEHHOW NbiAW B FOPEHUM PacCYMTbIBAKOT NO
thopmyne

Z = 0,5F.

3pecb F - maccoBas A0nd YacTul, NbiAn pasMepomMm MEHEe KPpUTUYeCKoro, ¢
npeBbIlIEHNEM KOTOPOrO a3poB3BeCb CTAHOBMTCA HECMOCOOHON pacnpocTpaHATb
nnams. B oTcyTcTBME BO3MOXHOCTW NOAYYEHWUS CBEAEHUIA ANA OLEHKN BENNYUHBI
F gponyckaetcqa npuHumatb F = 1

PacuéTHylo maccy B3BeLUEHHOW B 06bEMe MOMeLLeHUA MbIAN T, Kr, 06paso-
BaBLUECA B pe3ynbTaTe aBapuinHoi CMTyaLuu, onpeaensatoT no gpopmyne

T =min
[PcT MaB/">
rae TB3- pacyéTHas macca B3BMXPMWBLUENCA MblAKW, Kr; TT - pacyéTHaa macca nbl-
NN, NOCTYNUBLUEW B MOMELLEHVE B pe3ynbTaTe aBapuiiHOW CUTyaLuu, Kr; pcr- cTe-

o 3
XMOMETpUYEecKas KOHLEeHTpaLua ropioyeil nbiay B a3poB3BecH, Kr *M— ; YaB—pac-
YETHbIN 06BEM MblNEBO3AYLWHOro o6a1aka, 06pa3oBaHHOr0 NpU aBapuiiHON cUTya-
LMK B 00BbEME NOMELLEHUSA, M .

B oTCcyTCTBME BO3MOXHOCTM MONy4YeHNs cBefeHWii ana pacuéra Vw gonyc-
KaeTca NnpuHuMaTth
T = TB3 + Tas.
PacuéTHy0 maccy B3BMXPUWBLLECA MblAY TB3 ONpeAensoT no popmMyne
TB3 ~"B3TN>
rae KB3- f0n5 0TNOXMBLLUEHCA B NOMELLEHUY NblAW, CNOCOBHON nepeiiTn BO B3Be-
LIEHHOE COCTOsAHME B pe3ynbTaTe aBapuiiHON cuTyauuun. MNpu OTCYTCTBUAM 3Kcne-
pUMeHTaNbHbIX CBeleHNIH 0 BennymHe KB3 eé fonyckaeTcs NpuHMMath paBHoii 0,9;

TN- macca OT/0XMBLUENCS B NOMELLEHNN NbIIN K MOMEHTY aBapun, Kr.
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PacuéTHylo maccy Nbinu Tas, NOCTYNWBLUEA B MOMeELLEHNe B pesy/brare
WTPUIAHON CMTyaLuun, onpegenstoT no gopmyne
NaB = (ota.n + YT)Kwn,
rgje Tan- macca roptoyeld nbiaun, Bbl6pacbiBaeMoil B NOMelLeHMe 13 annapaTta, Kr;

d Npou3BOAMTENLHOCTb, C KOTOPO NPOAO/IKAETCH NOCTYN/EHWE MNblNEBUAHbBIX
BELLECTB B aBapuiiHblii annapaT no Tpy60npoBojaM A0 MOMEHTA UX OTKIOUYEHWUS,

Kr mc~]; T-BpemMs OTKNYeHUs, ¢; Kn- Ko3aphULUNeHT MblIeHUS, NPeACTaBASIOLLNIA
OTHOLLIEHME MacChl B3BELUEHHO B BO3AYyXe MbIN KO BCEli Macce Mblan, MOCTYNUB-
e 13 annapaTta B nomelyeHue. Mpu 0TCYTCTBUMM 3KCNEPUMEHTaNbHbIX faHHbIX O
BennynHe KngonyckaeTcs NpMHUMAaTh:
e Kn=0,5- gns nbineii ¢ AUCNEPCHOCTbHI0 He MeHee 350 MKM;
e Kn=1,0—ana noineit ¢ AUCnepcHocTbi0 MeHee 350 MKM.
Maccy OTN0XUBLLUEACS B MOMELLEHNN MbIAY K MOMEHTY aBapuu onpeaensoT

no opmyne

K
TI'I=-KF>-/(LLI. +7T2),

rge Kr- pons roproyein nbiav B 06LWeil Macce oTN0XeHWiA nbinn; Ky - koadduum-
€HT 3(h(eKTUBHOCTM NblNeyb6opku (ero NpuHUMaoT pasHbiM 0,6 Npu py4yHoi cy-
X0i 1 0,7 - Npy BNaXHOW nbineybopke). Mpu MexaHW3NPOBaHHOW BaKyyMHOIA Mbl-
ney6opke fns poBHOro nona Ky npyHumatoT paBHbiM 0,9; Ans nona ¢ BbI6OMHaMM
(no 5% nnowagn) - 0,7; T\ - macca nbinu, ocefarolleil Ha TPYAHOAOCTYMHbIX
NS yOOPKM NOBEPXHOCTAX B MOMELLEHUN 32 NEPUOL BPEMEHU MEXAY reHepasib-
HbiMK y6OpKamm, Kr; T2- macca Mbiau, OCefaroLleil Ha AOCTYMHbIX ANA y60opKu
MOBEPXHOCTAX 3a MEPUOS BPEMEHN MEXAY TEKYLL MU YOOpKaMU, Kr.

Macca nbinn T, (F = 1; 2), ocefatolleil Ha pasINYHbIX NOBEPXHOCTAX B MO-
MeLLeHMM 3a MeXXy6opOoUHbIi Nepuog, onpegenseTca no gpopmyne

mi=M Hl-a)[3F, r=1,2,
rge Mx=YjM]j - macca nbinu, BblAeneHHas B 06bEM NOMeLLEeHNs 3a Nepuog Bpe-
]
MEHWN MeXAy reHepanbHbiMW Mblneybopkamu, kr; My - macca nbiau, BblfeneHHas
eAuHULENA nbindwero obopyfoBaHUS 3a yKasaHHbIA mepuog, kr; Mj =X N 2y ~
]
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macca nblin, BblgefieHHasa B 06HEM NOMeLLeHUs 3a Nepuof BPEMEHU Mexay Te-
KyWwMu noineybopkamm, Kr; M3 - macca nbinu, BolgeNeHHas e4UHNLEN NbIALLETO
060pyA0BaHUSA 3a yKa3aHHbI Nepuog, Kr; a - [0/ BblAeNeHHOW B 06bEM nomelle-
HUSA MNbIAW, KOTOPas YAansieTcs BbITSXKHbIMU BEHTUAALUMOHHBIMM cuctemamu. Mpu oT-
CYTCTBUW 3KCMEPVMMEHTANIbHbIX JaHHbIX 0 3HaYyeHun a nonaraoT a = 0; pb Pr- gonu
Bblf€/IeHHOl B 06bEM MOMELLEHNS MbIW, OCEBLUEN, COOTBETCTBEHHO, HA TPYAHO-
[JOCTYMHBIX ¥ BOCTYMHbIX ANS y60pKM MOBEPXHOCTAX NomeweHmns (p, + p2= 1).

Mpwy oTCYTCTBMM CBeAeHMn 0 KoahdmumeHTax Pi u (R gonyckaetcs NpyHU-
mMatb pi = 1, P2 = 0-

Maccbl nbiam Mi (i = 1; 2) MoryT 6bITb TakXe OnpefeneHbl 3KCNepuMeH-
TanbHO (MU MO aHanoruu c AelicTByWMMM 06pa3LamMmy NPOU3BOACTB) B NepUOf
MaKCVUManbHO 3arpy3ku o6opyfoBaHus no popmyne

Mi=Z(GjFi)xi, «=1 2,
i

rae Gy, G3 - MHTEHCUBHOCTb MbIJIEOTNIOXKEHWNI Ha TPYAHOAOCTYNHbIX Fy (M2) 1 Ha
[OCTYNHbIX FJ (Mz) nnowanax cooTBETCTBEHHO, KI o’ oc ij, \2- NpOMEXyToK
BPEMEHN MEeXAY reHepanbHbIMU W MeXAY TeKywWwuMu nblneybopKamy COOTBETCT-
BEHHO, C.

PacuéTHoe n36bITO4HOE faBneHne Ap Ana rM6pUAHbLIX CMeceid, cogepXalymx
roptouue rasbl (Mapsl) 1 NblAn, onpegenseTca no gopmyne

Ap = Apx+Ap2,

roe Ap] - uv3bbITOYHOe [faBfieHWe, BbIYWCNEHHOE ANA TOPHYEro rasa (napa);
Ap2 - U36bITOYHOE [aBeHNe, BbIYNCNEHHOE 418 TOPIOYeli Mblw.

PacuéTHoe 136bITOYHOE AaBfeHne Ap ANA BELWECTB U MaTepuanos, Croco6-
HbIX CropaTb NpW B3aWMOAENCTBMU C BOAON, KUCMOPOAOM BO3AyXa WAuW Apyr C
Lpyrom, onpefensioT, nonaras Z = 1 n npuHumMas B KayecTse HT3aHepruio, Bbife-
NAOLWYIOCSH NpW 3TOM B3aMMOAeWCTBUM (C YHYETOM CropaHus NpofyKTOB B3aMMO-
[eCTBNA [0 KOHEYHbIX COeAMHEHWNIA), NN IKCNEPUMEHTAIbHO B HATYPHbIX UCMbI-
TaHUMAX. B cnyyae, Korga onpeaennTb BeMYMHY Ap He NpefCcTaBasfeTcsa BO3MOX-
HbIM, cnefyeT NpMHMMaTh eé npesbllwatoweii 5 kMa.

CornacHo npunoxenuto CI 12.13130.2009 onpefeneHne KaTteropuini mo-
MeLLeHWNi A No0 NOXapHOoW onacHocTM Bl - B4 ocylwecTBAAIOT CPaBHEHMEM MaKCu-
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MW/BbHOTO 3HAYeHMWS YAeNbHOV BPEMEHHOW MOXapHO Harpysku (ganee - noxap-
Haf Harpyska) Ha t060M M3 y4yacTKOB CO 3Ha4YeHWEM YAeNlbHOW MOXapHON Ha-
rpysku, npuBeféHHbIM B Tabn. 7.3.

Tabmmua 7.3
KaTeropus Y penbHasa noxapHas
rnomeLeHmns Harpyskag Ha y4acTke, Cnocob pa3meLLeHus
M *M-2

Bl Bonee 2200 He HopmupyeTcs

B2 1401...2200 B cootBetcTBuM ¢ 6.2 CIM 12.13130.2009

B3 181...1400 B cootsetcTBumu ¢ 6.2 CIM 12.13130.2009

B4 1...180 Ha nto6om yyacTke nona nomeLLeHus nno-

Wafb Kax4oro M3 yyacTKOB MOXApHON Ha-
rpysku He 6onee 10m2. Cnocob6 pasmelleHus
Yy4YacTKOB MOXapHON Harpy3ku onpegensercs
cornacHo b.2 CIN 12.13130.2009

CornacHo CIM 12.13130.2009 npu pasnnyHbIX coyeTaHUsaX (CMecsx) nerko-
BOCM/IaMEHSIOLWMXCA, TOPIOUNX, TPYLHOTOPHOUNX XUAKOCTEN, TBEPALIX FOPHOYNX U
TPYLHOrOpOYMX BeLecTB ¥ MaTepuanos B Mpedenax NnoXapoomnacHoro y4yacTtka
noxxapHaa Harpyska Q, Mk, onpefiensetca no opmyne

Q = iG'QHi,

I=1
roe Gi- KoJM4ecTBO r'-ro MaTepuana noXxapHoii Harpysku, kr; O | - Hu3was Ten-
H

NnoTa cropaHus r'-ro Mmatepuana noXxapHon Harpysku, MO ekr-1.
Y penbHaa noxapHas Harpyskag, M/Ix ¢m-2, onpefenseTca U3 COOTHOLLIEHUA

g=Q/s,

roe S - nnowajb pasMmeLleHns NoXapHoi Harpysku, M2 (Ho He MeHee 10 m2).

B nomeweHusax kateropuii Bl - B4 fonyckaeTcs HaimuuMe HECKONIbKUX yua-
CTKOB C MOXAPHOW HAarpy3koi, He NpeBbllalWel 3HaYeHWU, NPUBEAEHHbLIX B
Tabn. 7.3. B nomeweHnax Kateropum B4 pacCTOSHUA MeXAy 3TUMK y4yacTKamu
LO/MKHbI 6bITb 60nee npegenbHbiX. B Tabn. 7.4 npusefeHbl peKOMeHAYEMble 3Ha-

UeHWs MpefeNbHbIX PacCTOAHWIA /Mp B 3aBUCMMOCTU OT 3HAYeHUs KPUTUYECKOi
MJ0THOCTM NajatoLynuX NyYnCThbIX MOTOKOB AKP, KBT-M“2 NS noXapHOW Harpysku,

COCTOSLLEA 13 TBEPALIX FOPHUYUX W TPYLHOTOPOUMX MaTepuanos. 3HauyeHus /mp,
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npueBeaéHHble B Tabn. 7.4, peKOMeHAYTCA npu ycnosuu, ecnm A > 11 m; ecnm
A < 11 m, TO NpefenbHOEe paccTosHWe onpedensetcs kak /= /mp+ (11 - A), rge /mp
HaxoauTca u3 Tabn. 7.4; 9 - MMHUMaNbHOE PaccTOAHUE OT NOBEPXHOCTU MOXap-
HOW Harpy3Ku [0 HMKHEro nosca gepm nepekpbiTUA (MOKPbLITASA), M.

Tabnmuya 7.4
2K, KBT oM 2 5 10 15 20 25 30 40 50
Inp, M 12 8 6 5 4 3,8 3,2 28

3HaueHUs qKp AN HEKOTOPbIX MaTepManoB MOXXAapPHON HArpy3Kn NpuBefeHbl
B Tabn. 7.5.

Tabnuua 7.5
Matepuan gK, KBT *M"2
[peBecuHa (CocHa BNaXHOCTbo 12 %) 13,9
[lpeBecHO-CTPYXeUHble NAUTbI (MNOTHOCTLIO 417 Kr mv“J) 83
Topd OprKeTHbIN 13,2
To e KyCKOBOW 9,8
XN0NoK-BO/IOKHO 75
CnoucTbliA NnacTuK 15,4
CreknonnacTuk 15,3
MepramunH 174
PesvHa 14,8
Yronb 35,0
PynoHHas kposnAa 17,4
CeHo, conoma (Mp1 MAUHUMaNLHOW BNaXHOCTM A0 8 %) 7,0

Ecnu noxapHas Harpy3ka COCTOMT U3 PasNMUHbIX MaTepuanos, To AKp onpe-
fensieTcs nNo matepuany ¢ MUHUManbHbIM 3HadeHuem qKp.

ONs maTepuanoB MOXapHOW Harpysku C HEWU3BECTHbIMW 3HAYEHMAMU QKD
npegenbHble paccTOAHMA NPpUHUMatoTCs /np > 12 M.

[Ans noxapHoW Harpysku, coctosiweid m3 JIBX unu MK, pacctosiHue /mp

MeXAy COCeAHMMU yyacTKamMu pasMelieHus (pasnnBa) MOXapHOW Harpysku fo-
nycKaeTcs paccUMTbIBaTb MO CreayowmuM Gopmynam:

/np> 15m npuH> 11l m; /mp>26- 4 npud< 11 m.

Ecnu npu onpegeneHun kateropuin B2 nnm B3 KOAMYECTBO MOXapPHOW Ha-
rpy3km Q oTBedyaeT HepaBeHCTBY Q> 0,64#TH 2,To nomeuieHne 6yfeT OTHOCUTLCA

K Kateropusm Bl nnm B2 cOOTBETCTBEHHO.
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3pech

e gT= 180 Mk mm 2npn 0 <g <180 MX *M 2;

e gT= 1400 MOx *n"2npun 181 MOX -M-2 <g< 1400M[X *M-2;
e gT=2200 MOx *m"2npmn 1401 MOx emM“2<g <2200 Mx *m-2

7.2. OCHOBHbIe BOMPOChI pasfena 3aHATUi

7.1. TopeHne ¥ noxap. YCcnosma UX BO3HWKHOBEHUA. BpedHble 1 onacHble
(hakTopbl Noxapa.

7.2. TloKa3aTenu noxkapo- v B3pbIBOOMACHOCTN FrOPHOYMNX ras3os.

7.3. TpvYnHbI BO3HUKHOBEHWA MoxapoB. MyTu npepoTBpalleHUs BO3HUK-
HOBEHMWS 1 Pa3BUTUA NOXAPOB.

7.4. TIOHATUE O KOHLEHTPALNOHHBIX Npeaenax BocnjiaMeHeHNs rasos.

7.5. Kakumu napametpamu XapakTepu3yeTcs MoXapo-, B3PbIBOOMACHOCTb
TMEpP/bIX FOPIOYMX BELLECTB U UX MNbIIN? Y CNOBUA BOSHUKHOBEHUSA UX FTOPEHNS.

7.6. MapameTpbl NOXapHOW 0NacHOCTW rOPKOYMNX rasos. Y CNOBUSA BO3SHUKHO-
BEHWA UX FOpPeHus.

7.7. Kakumu napameTpamy XapakTEpPU3yeTcs Moxapo-, B3PbIBOOMNACHOCTb
rOPHYNX XUAKOCTEN? Y CNOBNA BOSHUKHOBEHUSA NX TOPEHMS.

7.8. YcnoBus BO3HNUKHOBEHWUA TOpeHWs B BUAE (akena niaMeHn 1 B3pbIBHO-
ro ropeHus.

7.9. CamoBo3ropaHue 1 camoBOCMAaMeHeHue. XapakTepusyemble npouec-
cbl. PasHuLua B MOHATUAX.

7.10. KOHCTPYKTUBHbIE Mepbl B U34eNnaxX NPU6GOPHOI TEXHUKMN ANA 3aWUTbl
0T noxapa.

7.11. XapaKTepuCTMKKN NOXAPHO 0NacHOCTW UM OTHECTOWKOCTU ana o6opy-
[0BaHWA M0OXapoonacHbIX 30H. Y CNOBUA CTaHAapPTHOrO noXxapa.

7.12. Knaccugumkaums npov3BOACTB MO CTEMEHM MOXAPHON OMacHOCTW.
Tpe60oBaHNA OrHECTOMKOCTU K KOHCTPYKUMAM 34aHWii Ans 3TUX BUAOB MpOM3-
BOACTB.

7.13. NIHhopmaLMoHHbIE NPU3HaKK noxapa. Pusnyeckne NPUHLMUMbI BbISAB-
NEeHNs 04aroB 3aropaHnsa M KOHCTPYKLUKN CUCTEM MOXAPHOW CUTHANU3aLuu.

7.14. Toka3aTenu B3pbIBOOMACHOCTW BeLECTB M Mpoueccos. [MpuHuuMbI
npeAoTBpaLLeHns B3pbIBOB W CTENEHW 3awWuTbl 000pYA0BAaHMA B3PbIBOOMACHBIX
30H.

63



7.15. MpuHuMnbl 60pbOLI C NOXapamu. Pasanumsa B NpMHUMNaxX NoXxapoTy-
WeHna AN annapatypbl U 45 34aHWA.

7.16. CucTeMbl pPY4YHOro M aBTOMaTU4YeCKOro noXxapoTyweHus. Pabouune
BelLecTBa W OrHeTyLlaL e COCTaBbl ANS 3TUX CUCTEM.

7.17. BpeaHble 1 onacHble (hakTopbl Moxapa. CUCTEMbI MHAUBUAYANbHOM
3aWmnThl 419 NOXapPHbIX.

7.18. MoxapHaa onacHOCTb OT TOKOB 3aMblKaHUA Ha 3eM/0 B CeTAX nepe-
MEHHOTO0 TOKa, U30/IMPOBAHHbIX OT 3eMJIN.

7.19. MoxxapoonacHble 3NEMEHTbI 3N1EKTPOTEXHUYECKNX U3AENNIA.

7.20. MoxapoonacHble 31eMeHTbI U3L4e/INA 3NEKTPOHHON TEXHUKMN.

7.3. 3agaHua no teme

7.1. OnpefennTe Kateroputo NMPOW3BOLCTBEHHOrO MOMELLEHNA MO MoXap-
HOI onacHocTu naowaabio 20 M2, B KOTOPOM HaXOAATCA TPU AePeBAHHbIX CTOMA U
WecCTb CTYNbeB C 06 el Maccoit gpeBecuHbl 150 kr u xpaHutcsa 20 kr nucuein 6y-
maru. Tennota cropaHus 6ymaru - 13,4, anpeBecuHbl - 13,8... 19 M Ox/Kr.

7.2. Mpn 3aMblkaHWW (a3bl Ha 3eM/II0 B 3TOM MeCTe BO3HUKAeT Harpes OK-
pyXaluwmux ropwouyuMx mMatepuanos. OnpefenuTe BepOATHOCTb BO3HWKHOBEHWA
no>kapa, ecnm U3BeCTHO, YTO OH MOXKET NPOM30ATY MPU paccenBaemMoin MOLLHOCTH
30 BT. MNpun pacuyéte NpuMHATbL, YTO 3aMblKaH/We NPOM3OLLIO B CETU C rNyxo03a3em-
NEHHOW HenTpanbi, MMetoLL el hasHoe HanpshkeHue 220 B, conpoTuBneHue pabo-
yero 3asemneHua 4 Om, a CONPOTMBIIEHNE B MECTE 3aMblKaHMa pasHo 100 Om.

7.3. Onpegennte KaTeroputo Mo NOXapHoi ONacHOCTW NOMELLEeHNs ayanTo-
puu nnowageto 100 m2, B KOoTOpoM Haxogatcs 120 gepeBSHHbIX MapT C 06uiein
maccoi gpesecnHbl 600 Kr 1 MOTyT ocTaBaTbCs nocne nekyumn 10 kr nucyeli 6yma-
ru. Tennota cropaHus 6ymaru - 13,4, gpeBecuHbl - 13,8... 19 Mx/KT.

7.4. OnpefennTe KaTeropvio Mo MOXapHOi OMacHOCTM MOMeLLeHns cknaga
nnowagbto 1000 M , B KOTOPOM HaxoAAaTcs 12 T fpeBecuHbl. TensioTa cropaHus
ApeBecuHbl pasHa 13,9 MOXx/Kr.

8. XMMNYECKAA N PAONALUVNOHHAA BE3OMNACHOCTD.
BE3OMACHOCTb B UPE3BbIYANHbIX CUTYALINAX
8.1. O6Lwme cBegeHNS

XUMUYeckKne 1 paguoakTUBHbIE BeLLeCTBa ABMAKOTCA l-I|I)e3BI>Il-IE71I7IHO Bpen-
HbIMW ¥ OMacHbIMK Ana Yyenoseka. CBA3aHO 3TO C TEM, YTO 3a KOpOTKVIVI NPoOMeXxy-

MK HpPEeMEeHV OHM MOTYT Bbl3BaTb 3ab0/eBaHue, a UHOra - faxe cMepTb. Hanbo-
onacHbl XMMWUYECKNe BelLecTBa, KOTOPblE BCTPeYyalTCA AOCTATOYHO 4acTo B
HWJC 3arpA3HEHNs BO3AyXa.

MoapobHYy0 MHGpOPMALMI0O O BONPOCaX XUMUYECKOW W pafvaunoHHONR
ANOMacHoOCTM 1 3aWmnTbl OT 3TUX BULOB ONACHOCTU MOXHO HalTK B y4e6HOM Mo-
cobum B. A. bykaHuHa, B. H. Maenosa, A. O. TpycoBa “Xumuyeckas n pagmaumu
wuTan 6esonacHocTh” / nop pen. B. H.Maenosa (CM6.: WN3g-so CM6M3TY
"NI3TWN”. 2012. 48 c.).

He Tak 4yacTo, HO BCE Xe Takue cnyyanm HeefMHWYHbI, KOrfa YenoBeK BCTpe-
4aeTCA M C UCTOYHUKAMW MOHM3MPYIOLLEro M3yYyeHUs B MOBCEAHEBHON XW3HMU.
()&nuM 13 TaKMX NCTOYHWUKOB ABNSETCA MOHUTOP C 3/1eKTPOHHO-NY4YeBOi Tpy6KONA,
N KOTOPOM TEHEPUPYETCA MATKOE PEHTreHOBCKOE W3/yyYeHue npu TOPMOXEHWUU
LLCKTPOHOB Ha 3KpaHe. IHOrla NOAM HaXo4AaT, 3aTeM A0AT0 XPaHAT UAN UCMONb-
|ytoT cTapble npubopbl, CHATbIE CO CMMCAHHON BOEHHOW MW APYTOA TEXHUKHM, KO-
TOpble MPW MPOBEPKE [O3MMETPaMU OKa3blBAOTCA CU/IbHBIMU UCTOYHMKAMU
pagnoakTUBHOrO U3NYYEHUS. B CTPOUTENbHBIX KOHCTPYKUMAX HaxXOAAT TOYeYHble
WCTOYHWKN CUNbHOTO U3Ny4YeHus. TpaHUTHble HabepexHble HeBbl Takxe MMeloT
MOBbILLEHHbIA PaanoaKTUBHbIA DOH. PafnoakTUBHbIE BeLLeCcTBa W MaTepuansl ne-
peBO3AT N0 Xefe3HOoW fopore v ApyruMu Bugamu TpaHcnopTa. Mpy MeanLMHCKNX
06cnefoBaHMAX NPUMEHAIOTCA PEHTreHoBCKMe annapaTtbl. Bo Bpems upesBblyaii-
HbIX CUTYyaL Wi, CBA3aHHbIX C aBapuAMK Ha PafMaLMOHHO ONacHbIX 06bekTax, ue-
MOBEK MOXET NONy4nUTh 60MbLINE [03bl 06/1yUeHNS.

OCHOBHbIM HOPMAaTMBHbLIM [OKYMEHTOM, B KOTOPOM onpefieneHbl Tpebosa-
HWS K MOHW3VPYIOWMUM M3NYUYEHUAM, ABNAIOTCA HOPMbl pajnaluoHHOW 6esonac-
HocTn HPB 99/2009.

OfMH 13 NpMMepOoB BbIMOIHEHNA NPEANIOKEHHbIX 3af4aHnii NpUBeaEH aanee.

OnpegennTb MaKCUMaibHY AONYCTUMYK MOLLHOCTb 3KCMO3WULMOHHOW f0-
Ubl PEHTTEHOBCKOr0 W3/y4YeHWs OT BWAEOAWCN/EAHOro TepMuUHana, MCXoas W3
IhesenbHON 3KBMBANEHTHON [03bl 3a OAUH TOf4 ANA XPycTanuka rnasa, ecnm nonb-
3o0BaTenlb ABM exefHEBHO MPOBOAMWT 3a Heli no 84 (Tabn. 8.1).

Tabnmya 8.1

Hopmupyemas BennynHa [lo30BbIli npegen
Mpynna A HaceneHue

OKBMBaNEHTHaA [j03a 3a rof B
XpycTanuke 150 15

65



M3BM sBnseTcs aHanorom 6bITOBOM TEXHWUKW, Y KOTOPOro Hopma fAns Ha-
cefneHuns coctaBnseT A Mgy<15 M3B/rof. M3nyyeHne peHTreHOBCKOE; B3BELIMBAIO-
WM KOS HULMEHT 418 SAHHOTO MOHU3UPYIOLLEro N3NyYeHns B 06bEme 6uonoru-
yeckoil TKaHW WR= 1. Tak kak H jr = DTR WR, To norfowéHHas f03a B rpesx co-
ctasuT D jr = H-yg / WR 3kcnosuuunoHHas fosa Ds =k D, rge K - KoapouuyneHT
nornoweHns. Bpems geiicteus 3a rog T= 8-365 = 2920 u.

Mpun 3KCNO3ULMOHHOW J03e BO BHECMCTEMHbIX €AUHNLAX U3MepeHns B 1P B
BO3yXe NPy HOPMaNbHbIX YCNOBWAX nornowaetcs aHeprua 0,114 spr/cm3 unu
88 apr/r = 0,88 pag nu6o nornoweéHHas gosa B cucteme CU 8,8 mIp n akBuBa-
neHTHas fo3sa 8,8 m3s (1 'p = 100 pag, 138 = 113 P). COOTHOLUEHME MEXY IKC-
MO3WLMOHHbLIMW [03aMU BO BHECUCTEMHOW 1 B CUCTEMHON eAnHMLAX CleaytoLlee:
1P =2,58-10-4 Kn/Kr, a COOTHOLWEHNE MEXAY MOLHOCTAMU 3KCNO3MLMOHHON [0-
3bl 1P/c =2,58-10-4 A/kr, unn 1 P/u = 0,93 A/kr. CnepoBatensHo, 15 m3s/rog,
unu 5,14 mk3s/4 6ynyT cooTBeTcTBOBaTH 580 MKP/4Y nnn 541x10"6 A/Kr.

8.2. OCHOBHbIe BOMpPOCHI pasjena 3aHATuA

8.1. Buabl BpefHbIX 3arpsA3HeHnin Bo3gyxa cpefbl 06uTaHusA. BnusaHue 3a-
rpsA3HeHWii Ha 340POBbE YeNOBEKA.

8.2. Knaccugukaums BpegHbIX M ONacHbIX BeLLecTB B BO3gyXxe paboueii 30-
Hbl N0 (hm3nonoruyeckomy BosgencTeuto. MoHsTue o NAK.

8.3. Mpon3BOACTBEHHbIE MbiNW, Napbl M rasbl. Knaccudumkauma BpefHbIX
BeLWecCTB MO (PU3MONOrMYECKOMY BO3LEACTBMIO. [ONyCTUMble YPOBHU BPEAHbIX
BELLLeCTB B Cpefie 06UTaHuA.

8.4. Pa3numa B HOPMUPOBAHUN KONIMYECTBA BPEAHbLIX BELECTB B BO3fyXe
6bITOBbIX ¥ NPOMbILIAEHHbIX NOMeLweHNiA (30H). Cnocobbl M annapatypa KOHTPO-
NA YpPOBHEN 3arpA3HeHns BO3gyXxa.

8.5. CpeacTBa CHVXKEHWS KOHLEHTpaLuii BpeHbIX BELeCTB B BO34yXe pa-
60ueli 30HbI. MHAMBUAYaANbHbIE CPeACTBA 3alNTbl paboTalWwmx.

8.6. BeHTunsaumsa. HasHayeHune. Bugbl. Oco6eHHOCTM pacyéToB.

8.7. KOHANLMOHNPOBaHME BO3fyXa - Ha3HauyeHue, BUAbl, paccyuTbiBaemble
1 BblOMpaemble napameTpbl U XapaKTepuUCcTUKK.

8.8. Cnctembl 04ncTkM Bo3ayxa. MpuHLMNbI 4EACTBUA N OCHOBHbIE NMPOEKT-
Hble XapaKTEPUCTUKM.

8.9. Mpu3Hakn 06BEKTOB M NPOM3BOACTB MOBbILEHHON XMMMWYeCKOl onac-
HOCTWU. Buabl 1 NpuMepsbl NPON3BOACTB.
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8.10. VloHu3upytowme n3nyyeHns. Bnasl noHM3MpyoWwmx nanyyennia. Mpu-
POZHbIE N TEXHOTEHHbIE UCTOYHUKN U3NTYYEHUS.

8.11. Buabl AeliCTBMS MOHW3NPYIOLWNX N3NYUYEHWNIA HA OPraHn3m YenoBeKa.

8.12. MOHATMS NOrNOLWEHHOW 1 3KBMBANEHTHOW A03. M3MepseMble 4030Bble
napameTpbl. EANHULLI N3MepeHns [03bl MNOrMOWEHHOTO U3NYYEHWS.

8.13. 3Kcno3nynoHHasa fo3a. YTo oHa Xxapaktepusyert. EAUHULLI, HOPMbI.

8.14. Hopmbl pagnaunoHHON 6e30MacHOCTV ANA MOHM3NPYIOLWNX U3NyYde-
HUiA.

8.15. Knaccuthmnkaums nepcoHana M HacefeHUs M pasHuua B MpuHLMNax
HOPMMPOBAaHWSA MOHU3NPYIOLLNX U3NYYEHWUIA AN TeX U ApYTuX.

8.16. KoHTponupyemble napameTpbl WOHWU3UPYIOLLErO W3MYyYEeHUd W BUAbI
[03UMeTpUYecKol annapaTypsl.

8.17. Cnocobbl CHUXEHUA ONACHOCTWM MOHWU3NPYIOLLEr0 U3NYYEHUA, CPeacT-
Ba KONMEKTUBHOW N UHAMBUAYANbHOMN 3aLLUThI.

8.18. Cnocobbl knaccutmkaumii yCTaHOBOK M NMPOM3BOACTB MO CTEMEHUN UX
onacHocTu. MoHATUe geknapauun 6e30NacHOCTM YCTaHOBOK W NPOMU3BOACTB.

8.19. Mpu3Hakn 06BLEKTOB W MPOW3BOACTB MOBbILEHHON pafuaunoHHON
onacHocTu. Buabl 1 npumepsl NPoU3BOACTB.

8.20. Cnocobbl 1 annapaTypa 419 KOHTPONSA YPOBHEN 3arpAa3HeHWUs MeCTHO-
CTV B paiioHax aBapuii n UC.

8.21. MnaHWpPOBOYHbIE, TPALOCTPOUTENIbHBIE U apXUTEKTYPHO-CTPOUTESb-
Hble OrpaHWYeHuns, HakiajbiBaemble NPW MNNAHUPOBAHUU pasMelleHns 06BLEKTOB
MOBbILIEHHON ONACHOCTM.

8.22. NHXXeHepHO-TeXHUYeCcKUe MeponpuaTha no 3awute o6bekToB O M
YC. CocTaB AOMONHUTENbHBIX 06BEKTOB U COOPYXKEHWIA.

8.23. CTpyKTypa OpraHoB ynpaBjeHWs NpesnpuaTueM, paiioHOM, FOPOLOM,
061acTbio AN cTpaHoit B ycnoeuax UC. OpraHbl U WwTabbl, CO34aBaeMble B 3TUX
aAMUHNCTPATUBHbIX 06pa3oBaHMAX AN AeATeNIbHOCTW B HOPManbHbI/ Nepuog n B
nepuog 4cC.

8.24. OTBETCTBEHHOCTb PYKOBOAWTENEN NPeANnpUATHIA 3a COCTOAHME 06bek-
Ta K cutyaumam MO n YC. PacnpegeneHne 0653aHHOCTe BHYTPU NpeanpusaTuii n
opraHusaumi.

8.25. \H(opmMaLMoHHbIe CUCTEMBI 418 YNPaBAeHUa NPejnpuaTueM B ycro-
Buax YC.

8.26. OpraHusauma onoseleHns o YC. Cunbl 1 CpeacTBa OMoBeLLeHus.
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8.27. CTpyKTypa v cocTaB cun PoccuiCKOl cucTeMbl N0 NPeaynpexaeHunto
N MKBUAALUKN 4Ype3BblYaiHbIX cuTyaunin (PCUC) no npegotepaweHmto UC, no
nuKBugauun nocnefcteuii YC n no BocctaHOBNEHUD 06beKTOB nocne YC.

8.28. 3BaKyalunOHHble MeponpuATUa ana cutyaumii UC, paspaboTka u pea-
Nnn3auus NnaHoB 3Bakyauunm Ha cnydva YC, BKIOYAas WX OPraHU3auuoOHHOe,
TpPaHCMOPTHOE U MaTepuanbHoe (B TOM Yuc/ie MaTepuasibHO-TeXHUYEeCcKoe) obec-
neyeHwue.

8.29. CpeactBa 1 MeToAbl obecneyeHns 6e30nNacHOCTY M3LeNNIA MPOMBbIL-
NEHHOro Npon3BOACTBa (BKIKOYAA TEXHONOTMYeCKMe MpOoLeccbl U YCTaHOBKM) C
TOYKM 3peHuns nHuymaummn YC TeXHOreHHOro xapakrepa.

8.30. YcnoBuMA UCMbITAHUIA TEXHUYECKUX CUCTEM ANA BbISBAEHWA UX CMO-
co6HOCTN He uMHuuMupoBaTb YC TeXHWYECKOro, TEXHONOTMYEecKoro uau MHop-
MaLMOHHOr0 XapakTepa.

8.31. Cnocobbl oueHMBaHMA CTOMKOCTM (YCTONUYMBOCTH) n3aenuii n npouec-
coB K ycnosuam YC.

8.32. HoBble TeXHWYECKME U TEXHOMOTrMYECKWe pa3paboTkM B 061acTm
CPefCTB OCHaleHns cun n cpefcts MUC - uHpoOpMaLMOHHbIE, 3HEPTeTUYeCKMe,
CBA3HbIe, HABUTaLMOHHbIE 1 Mp.

8.33. Oco6eHHOCTM anropMTMOB ynpasieHNA aBTOMaTU3MPOBaHHLIMU CUC-
Temamu NOBbILWEHHOW 0NacHOCTU. PONb ANCTAHLMOHHOIO ¥ PYYHOTO YNpaBieHus.
3aWwmnTHbIe anropuTMbl 6€3aBapuiiHOr0 OCTaHOBA CNOXHbIX TEXHUYECKNX CUCTEM.

8.34. Tpe6oBaHuMA 6€30MacHOCTU K afiropuT™Mam 1 nporpammam gnsg 3BM u
cnocobbl OLeHVWBaHUS HaLEXHOCTU 1 6e30NacHOCTN NPOrpaMMHOro obecneveHus
aBTOMATM3MPOBAHHbIX CUCTEM YMpaBieHUs N UHHOPMaLMOHHLIX CUCTEM.

8.35. Cunbl 1 cpeacTBa MeANLMHCKOTo obecneveHns ansa ycnosuii UC. Ho-
Bas neyebHO-AMarHocTMyeckasa annapaTtypa Ans o6cnefoBaHMsA WM NeyeHUs no-
cTpagaswux B YC.

8.36. CpefacTBa M KaHasbl CBA3M ANS YNpaB/ieHns aBapuitHo-cnacaTe/lbHbIMM
M HEOTNOXHbIMWU BOCCTAHOBUTE/bHbIMU paboTamn. CpeAcTBa 3alWTbl CPEACTB
CBA3N OT MOMEX W UMMNYNbLCOB, BO3HMUKaOWMxX npu YC. MNMposBojHas N BONOKOHHO-
onTUYeckas CBA3b.

8.37. TexHonorus passefku o6cTaHOBKM B oyare YC 1 ncnonb3yemble npu
3TOM CpefCcTBa AUCTAHLMOHHOIO U aBTOMaTU3MPOBAHHOIO 30HAVPOBAHUA.

8.38. Cuctema cTaHgapToB 6e30MacHOCTM B Ype3BblYaiHbIX CUTyauusax u
NS TpaXAaHCKON 060POHBI.
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8.3. 3agaHunA no Teme

8.1. N3 penopraxa: MOLLHOCTb 3KCMO3WULMOHHON A03bl ramma-usnyye-
HUS Ha BCEX CTaHLMAX KOHTPONA BOKPYT pajumalMoHHO onacHbIX 06bekToB . Ce-
BEPOABMHCKA HaxoAuTcs B npedenax 7...15 mkP/u”. OnpefenuTe rofoOBYH 3KBU-
Ba/IeHTHYI0 03y, NONy4YaemMyt HacefleHVeM 1 OLeHUTEe CTerneHb OMacHOCTMU.

8.2. Ha cknoHe 6epera MockBbl-peku psagom ¢ MN® W Ha nnowaam 2000 m2
o6HapyXeH W [e3aKTUBUPOBAH ovar pajualMoHHOro 3arpsA3HeHUs MOLLHOCTbLIO
XKCMNO3ULMOHHON f03bl 1200 MKP/4. OnpefenuTb JOMYyCTUMOE BPEMS Yy4yacTus
nepcoHana B MMKBUALNN 3arpsA3HEHUS.

8.3. B Mockge Ha Tepputopum sicneit Ne 1316 66110 06HapYy>KEHO 3aXOpPOHe-
H/e cTapblXx NPUGOPOB, COAepXalUX WCTOUYHUKM WOHU3UPYIOLLEro W3NydeHus
(Ha-226, Cs-137, Sr-90, Pu-239...). MOWHOCTb 3KCNO3MLMOHHOI A03bl Ha MecTe
packonok coctasnsna 15 000 000 mkP/4. Onpefenute UHTepBas BpeMeHU A0 No-
NyYeHWs CMepTeNnbHO OMacHOW AN YenoBeka 403bl 061y4YeHUs.

8.4. Ha »ene3HonopoxHoii ctaHumm KanutoHoso (6 km oT C.-MeTepbypra)
“I'puUHNKC” 06HapPYXWAN WecTb BaroHOB C PaAn0akTUBHbIMU MaTepuanamu (U-235,
U-236). 3amepeHHast Ha NaccaXunpckoi naaTopme CTaHLMM MOLLHOCTb 3KCMO3U-
LMOHHON f03bl cocTaBuna 1900 MKP/4. 3a Kakoil MHTepBan BPEMEHM maccaxwup,
OXUAALWMNIA 3NEKTPUYUKY, MOXET NOoAyyYuTb NpPefebHO AONYCTUMYH TOLO0BYHO
fno3y?

8.5. Onpepgennte o6LWYt0 3DNEKTUBHYIO [03Y P-U3NYUYEHUA 419 XKenyLKa n
neyvenu (fVn= 0,05, Wx =0,12), ecnu nornowieHHasa fo3a coctaBnset 100 mIp.

8.6. Ha xumMunyeckn onacHoM 06bEKTE, PacronoXEHHOM Ha HEKOTOPOM pac-
CTOAHWUM OT YHMBEpcUTeTa, NpomsoLLia aBapus EMKOCTM C XMMUYECKU OMACHbIM
BellecTBOM. OnpegennTte CTeneHb V_paspan yHULINUT. M A pn
NNYC-ACBBUYHOIO «aara nopaxeLm:-"yty6ii1yY~parnrooeTpaHeHns o6naka ¢ f0po-
rOBOWM KewreHTpaLuei-- NAoWafM oyara MOPaXeHUs W 3apaXeHWs No Ccrnegy;
LUMPUHY 1 BbICOTY NofbéMa A40BMTOro obnaka, Bpems, 3a KOTOpOe onacHble Be-
LecTBa AOCTUIHYT 06beKTa M coBepliaT nopaxaroliee geictene. OueHUTe BO3-
MOXHOEe YMCNO XepTB CTYAEHTOB U COTPYAHWKOB YHUBepcuTeTa. cxoaa us xa-
pakTepa OTpaBAAIOLLEro BewecTBa, BbibepuTe cpefCcTBA MHANBUAYANbHOW 3aWNThI
1 Hanbonee LenecoobpasHblie AeliCTBMS NO 3aWnTe Nogei. MicxofHble faHHble 415
3afaHnin hopmupytoTcs B BUAe Habopa 6yKB 1 yncen, COOTBETCTBYIOLLMX NO3NLUN
1 eé 3HaYeHnaMm, NnpuBefEHHbIM B Tabn. 8.2.
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Tabnuua 8.2
Mo3sn- 3HayeHue MapameTp 3HayeHue napameTpa Unu 3afasaeMoe
ums no3nuum ycnosue
AmMMMak (noj gasneHnem)
AMMMaK (M30TepMUYECKOe XpaHe-
Hue)
Xnop
————— HaumeHoBaHWe XMMUYECKM OMacHoro Belle- docreH
cTBa CuHUNbHAsA K1ucnoTa
Ceposogiopog
Auokcug asota
XNOpNUKpUH
Mo BbIGOPY NpenogasaTens
1
5
10
Macca, T 25
50
100
500
HasemHoe (Heo6BanoBaHHas EMKOCTb)
Ycnosue xpaHeHus To xe (06BanoBaHHas EMKOCTb)
MoA3eMHbIl cknag
YTpo
Bpems cyTok [eHb
Beuep
Houb
fAcHo
MonyacHo
MacmypHo

ATMOC(EpHbIE YC0BNSA

N
whopbwmpww._‘\lmmbmmp m\nmmhwmmg

MeHee 0.5
1

CKopoCTb BeTpa, M/c

o0 U~ wN

N

0
Temnepatypa Bo3gyxa, °C 0
20
OTKpbITas
3akpbliTas (ropog)
Ycnosus 3awnThl nlogei OTKpbITass MECTHOCTb
3faHne unu ykpbitue
0
20
ObecneyeHHOCTb tofel npoTuBorasamu, % 40
50
100
1

MecTHOCTb

w

PaccTosiHue oT MecTa aBapuu Lo 00beKTa, KM

PaccTosHMe OT MecTa aBapum 10 peKu, KM 2

BWONPEAWONR~NDMONENRERNRL WONRE N0 DMWN R

MpumeyaHue. 3afaHune Ha pac4éTt popmmpyeTcs U3 Bcex 6ykB Tabnuubl, Hanpumep A2-62-B1-I3-A2-E1-32-N1-K2-/12-M 4.



9. PACCNEAOBAHVE HECUACTHbIX C/JTYHAEB
9.1. O6wme cBegeHNSA

B cooTBetcTBUM ¢ X pa3genom TpyaoBoro Kogekca PP paccnefsoBaHuio u
YUETY nofnexar HecHacTHble Cnyyaun, npousoLeslue ¢ paboTHUKaMu 1 € fpyru-
MW InLaMKW, YHaCTBYIOLW MMM B NPOVN3BOACTBEHHOW AeaTenbHocTu paboTogaTens (B
TOM 4ucne ¢ muamu, nognexawmmm o6a3ateslbHOMY COLManbHOMY CTPaxoBaHUio'
OT HecyacTHbIX C/ly4yaeB Ha NPOW3BOACTBE M MpoeccnoHanbHbIX 3a60neBaHmnin),
npn UCNONHEHUWN UMW TPYAOBbLIX 0653aHHOCTEN MW BbIMOTHEHUWN KaKo-nn6o pa-
60Tbl N0 NopyyeHnto paboTogaTens (ero NpeAcTaBUTeNs), a TaKXKe NPU OCYLLeCTB-
NEHUWN UHbIX NMPaBOMEPHbIX AEACTBUNA, 06YCNOBNEHHbLIX TPYLOBbIMU OTHOLLEHUS-
MK ¢ paboTogartenem NM60 COBEPLUAEMbIX B €r0 MHTepecax.

K nnuam, yyacTByIOLW MM B NPON3BOACTBEHHON AeaTeNbHOCTM paboTogaTens
NMOMUMO PaboOTHUKOB, UCMOMTHAIOLLMX CBOU 0683aHHOCTM NO TPYLOBOMY A0r0BOpPY,
B YaCTHOCTM OTHOCATCA:

* paboTHWKWM W Apyrue nuua, NpoxogsLime npogeccuoHansHoe obyyeHne
nnu nepeobyyeHvie B COOTBETCTBUMN C YYEHUYECKUM JOTOBOPOM;

e CTYAEHTbI 1 yyauimecs 06pa3oBaTenbHbIX yUPeXAeHWil BCcex TUNOB, NPO-
X04ALLMe NPON3BOACTBEHHYIO MPaKTUKY;

* nua, cTpajalline NCUXMYECKMMMW PacCTpPONCTBaMM, y4acTBylOL e B
NPON3BOAUTENILHOM TPyfAe Ha Ne4yebHO-NPOM3BOLCTBEHHbLIX MPEANPUATUAX B MO-
pAfKe TPYAOBOW Tepanun B COOTBETCTBMM C MEANLMHCKUMMN PEKOMEHAALNAMMY;

e NUA, OCYX[JEHHble K NNLWEHNI0 CBO6OAbI U NPUB/IEKAEMbIE K UCMNpaBu-
TeNbHbIM paboTam;

e NUa, NpUBMEKaemble B YCTAHOB/IEHHOM MOPSAAKe K BbIMOJMIHEHWIO 06LLe-
CTBEHHO-MO0Me3HbIX paboT;

* Y/ieHbl NPOU3BOACTBEHHbLIX KOOMEPaTUBOB U YNeHbl KPeCTbAHCKUX (dep-
MepPCKMX) XO03AMCTB, NPUHUMAIOLWME NNYHOE TPYAOBOE y4YacTue B UX LeATeNbHO-
CTW.

PaccnefoBaHWIO B YCTaHOB/IEHHOM MOPSAAKE KakK HECYacTHble cliyyan Mnof-
nexart cobbiTuA, B pesyfnbTaTe KOTOPbIX NOCTPafaBW UMK 6blv NONYYeHbl Tenec-
Hble NOBPeXAeHUa (TpaBMmbl), B TOM YMCNe HAHECEHHbIE APYTMM NNLOM; TEMN/I0BON
yAap; 0Xor; 06MOpPOXXeHWe; YyTOMNNEHNE; MOPaXKeHVe 3NeKTPUYECKUM TOKOM, MOS-
HWeW, N3Ny4yeHeM; YKyCbl U ApYrue TefecHble NOBPEeXeHWNS, HAHEeCEHHbIe XWU-
BOTHbIMW ¥ HAaCEKOMbIMUW; NOBPEXAEHWUSA BCNeLCTBUE B3PbIBOB, aBapuil, paspyLue-

HWA 34aHWI, COOPY)XXEHUN N KOHCTPYKLMIA, CTUXUAHBIX 6ACTBUIA U APYTUX Ypes-
MblYaliHbIX 06CTOATENBCTB; WMHble MOBPEXAEHWUS 340P0BbS, 06YCNOBAEHHbIE BO3-
[eiicTBMEM BHELWHUX (DakTopoBs, NoBnekL e 3a coboii He06X0ANMOCTb NepeBoja
nocTpajaslnX Ha ApYryto paboTy, BpeMEHHYO WK CTOMKYI YyTpaTy UMK TpyAo-
cnocobHocTn 6o cmMepTb MOCTPafaBLLUUX, eCAN YKa3aHHble COBbITUA MPOM3OLL-
nm:

* B TeyeHue paboyero BpeMeHU Ha Tepputopum pabotogarens nM6o B MHOM
MeCTe BbINO/IHEHMS PaboThl, B TOM YMC/ie BO BPeMs YCTaHOB/IEHHbIX NEPEPbLIBOB, a
TaKKe B TeYeHWe BPeMeHMW, HeobX0[MMOro AN NPUBELEHUS B NOPSAOK OpyAuii
NPOM3BOACTBA W OfEXAbl, BbIMOMHEHUA APYrUX MNPeAyCMOTPeHHbIX NpaBuaamu
UNYTPEHHEro TPYAOBOro pacnopsfka AeiiCTBMIA Nepej HayanoM W Mocfie OKOHYa-
HWS paboTbl MW MPU BbIMONHEHWMN paboThl 3a NpejenaMmun ycTaHOBNEHHON Ans pa-
60THMKA NPOAJOMKMTENLHOCTM paboyero BpeMeHW, B BbIXOAHble U B Hepaboune
(lpasgHuYHbIE) AHW;

* MpuW CNef0BaHUN K MECTY BbINOSIHEHUA paboTbl WK ¢ paboTbl Ha TpaHc-
MOPTHOM CPeACTBe, NpefocTaBfeHHOM paboTofaTenem (ero npefcraBuTenem), nu-
60 Ha /IMYHOM TPaHCMNOPTHOM CPEeACTBE B CAy4yae WUCMOMb30BAHUA JIMYHOTO
TPaHCNOPTHOMO CPeACcTBa B MPOM3BOACTBEHHbIX (CMY>KEOHbIX) Lensx no pacnops-
XeHWto paboTogaTens (ero NpeAcTaBUTeNs) UNU NO COFNALIEHUIO CTOPOH TPyfAo-
HOro A40roBopa;

* Npu CnefoBaHUM K MeCTy Cny>Ke6HON KOMaHANPOBKM M 06paTHO, BO Bpe-
MS CNyxebHbIX NOe3foK Ha O6LEeCTBEHHOM WAW Ha CNy>XebHOM TpaHcnopTe, a
TaKkxKe Npu cnefoBaHUK MO pacrnopshkeHuto pabotogatens (ero npeactaBuTens) K
MeCTY BbIMOMHEHUA paboTbl (NOpyYeHns) n 06paTHO, B TOM YMCIIE MELIKOM;

* MpW CNefoBaHUN Ha TPAHCMOPTHOM CPeACTBE B KayeCTBE CMEHLLMKA BO
BPEMS MEX/JYCMEHHOr0 0TAblXa (BOAUTENb-CMEHLL MK HA TPAHCMOPTHOM CpeacTBe,
MPOBOAHWUK WM MeXaHUK ped@puxepaTOPHON CeKuuWW B noesge, 4neH Gpuragbl
NoYTOBOrO BaroHa n Apyrue);

e npu paboTe BaxTOBbIM METOAOM BO BPEMS MEXAYCMEHHOro 0TAbIXa, a
TakXe NPy HaxoXeHnn Ha cyfHe (BO3AYLUHOM, MOPCKOM, Pe4HOM) B CBOGOAHOE
0T BaxTbl W CYA0BbIX paboT Bpems;

* MNpPW OCYLECTBNEHUN WHbIX MPaBOMEPHbIX AeWCTBMIA, 06YCNOBAEHHbIX
TPYAOBbIMW OTHOLWEHMAMMU C paboTodaTeneM nMb0 COBepLIaeMbiX B €ro MHTepe-
cax, B TOM 4ucfe [eicTBWIA, HanpaBneHHbIX Ha NpefoTBpaLleHne KatacTpodbl,
aBapum UM HECHACTHOrO Cnyyas.
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Martepuansl paccnefoBaHns HECHACTHOTO CyYas BKIHOYAIOT:

e npukas (pacnopsykeHne) 0 co3fgaHUM KOMUCCMM MO paccfefioBaHUID He-
CYaCTHOrO cnyyas;

* NNaHbl, 3CKM3bI, CXEMbI, MPOTOKOA OCMOTPa MecTa MPOMUCLLECTBUSA, a Npu
Heo6XxoAMMOoCTH - (DOTO- 1 BUAeOMaTepUanbl;

e [OKYMEHTbl, XapaKTepu3yllLyne cOCTOsHMe paboyero mecrta, Hanuuue
OMNacHbIX 1 BPeAHbIX NPOU3BOACTBEHHbLIX (haKTOPOB;

e BbIMUCKN U3 XXYPHANOB perucTpayny UHCTPYKTaXel No oxpaHe Tpyaa u
NPOTOKO/IOB NPOBEPKMN 3HAHUA NOCTPajaBLLIMMM TpebOBaHUIA 0XpaHbl TPyaa;

* MPOTOKO/bI OMPOCOB OYEBWUALLEB HECYACTHOrO C/ayyas U JOMKHOCTHBIX
N, 06bACHEHNSA NOCTPajaBLUNX;

e 3KCMepPTHble 3aK/OYEHUS CMELNannCcToB, pe3ynbTaTbl TEXHUYECKUX pac-
4eToB, NabOPaTOPHbIX UCCNEAOBAHUI U UCTIbITAHWIA;

e MefMLMHCKOE 3aKNOUYEHWE O XapakTepe W CTEMEHMW TSXKECTU MOBpexje-
HUS, NPUYUHEHHOTO 3[0POBbLIO MOCTPafABLUErO, UKW O NPUUYNHE €r0 CMEPTU, Ha-
XOXAEHMUMN NOCTPajaBLUero B MOMEHT HECHYACTHOIO C/ly4as B COCTOAHUYW a/IKOrO/b-
HOT0, HAPKOTUYECKOTO UM MHOTO TOKCUYECKOTO ONbSHEHUS;

e KOMWW AOKYMEHTOB, NOATBEPXAAOWIMX BblAadyy MocTpajaBlieMy crewm-
anbHOW ofeX/Abl, cneunanbHoin 06yBU U APYTUX CPeACTB MHAUBUAYANbHOW 3alyn-
Tbl B COOTBETCTBMM C AeACTBYOL MU HOPMAMMU;

e BbINUCKN M3 paHee BblAaHHbIX paboToAaTeNto M Kacalowuxcs npegmeTa
paccnefoBaHus npegnucaHuii rocyaapcTBeHHbIX UHCMEKTOPOB TPyfAa WU AOMKHO-
CTHbIX NNL, TEPPUTOPMANLHOTO OpraHa COOTBETCTBYIOLLEr0 (PeaepanbHOro opraHa
NCMNOMHUTENbHON BNAcTW, OCYLECTBASAIOLWErO (YHKL MW NO KOHTPONO U HAA30pYy B
YCTaHOB/EHHOI chepe AeATeNbHOCTU (eCM HECYACTHBIN CNyyvaii nponsoluen B op-
raHusaunyM nnm Ha o6bekTe, NOAKOHTPONbHLIX 3TOMY OpraHy), a TakXe BbIMUCKM
M3 NpeAcTaBNeHMA NPOYCO3HbIX UHCMEKTOPOB Tpyaa 06 YCTPaHEHWMN BbISIB/IEH-
HbIX HapyLUeHWiA TpeboBaHMIA 0XpaHbl TPYAA;

e ApYrue fOKYMEHTbI MO YCMOTPEHUIO KOMUCCHMN.

PaccnefoBaHne HeCYaCcTHOrO caydyas (B TOM 4ucfie TPynmnoBoro), B pesy/b-
TaTe KOTOPOro OAMH WU HECKONbKO MOCTPajaBLUMX NOAYUYUNN NerKne noBpexae-
HWA 300POBbA, NPOBOANTCA KOMUCCUEN B TEUEHUE TPEX AHEN, a TAXKENble NOBPEX-
[eHns 300p0BbA NGO HecYacTHOro cnyyas (B TOM 4uUcne rpynnoBoro) co cMep-
TeNbHbIM UCXOA0M - B TeyeHue 15 aHeil. Mpu 3TOM opopmAseTcs akT 0 HecyacT-
HOM C/ly4ae Ha NPOM3BOLCTBE, 3aMo/IHAEMbI MO cregytoLuei gopme.
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dopma H-1
OfwWH 3K3eMNAsp Hanpasns-
eTcs nocTpagasLuemMy Uu
ero JOBEPEHHOMY nLy

YTBEPXOAIO

(nognwuck, hamununs, nHMymansl paéotogarens
(ero npeacTasuTens))

201 r.

M.I.

AKT Ne
0 HECHacTHOM C/lyuae Ha NpPoM3BOACTEE

I.[laTa 1 BpemMsi HECUYaCTHOro cnyuvas

(4ncno, mecsl, rof 1 BpeMs NPOUCLLECTBUS HECHACTHOTO Cyyas,

KOIM4YeCTBO MNOJIHbIX YacoB OT Ha4dana paﬁom)
2. OpraHusauus (pabotogartesnb), pabOTHUKOM KOTOPOWA SBNSieTCs (ABAAACS) NOCTPafaBLUnii

(HaMMeHOBaHWe, MECTO HAXOXAEHWSA, OPUANYECKNiA aapec, BeOMCTBEHHAs 1 OTpacneBas
npuHagnexHoct /OKOHX ocHOBHOro BuAa AesTenbHOCTU/; hamunus, uHUUMansl paéotopatens -

(h13nyeckoro nuna)
HaumeHoBaHWe CTPYKTYPHOIrO nojpasgeneHuns

3. OpraHusauus, HanpasuBLLas paboTHUKa

(HanMeHOBaHNe, MECTO HAXOXAEHMS, OPUANYECKNIT afpec, 0TpacaeBas NPUHAANEXHOCTb)
4, ﬂvlu,a, nposoausLUve paccnefoBaHne HeECHaCTHOro cny4yas:

(thamunuu, nHMLMansI, AOMKHOCTA N MECTO PaboTbl)

5. CBefileHns 0 nocTpajasLUEM:
(hammuns, UMs, 0THeCTBO

non (My>CKOM, XXEHCKUA) _
fiata poxaeHunsa
npoeccroHanbHbIn cTaTyc
npodgeccus (L0MKHOCTb)
CTaX paboTbl, NPU BbINONHEHWN KOTOPOI NPOM30LLIEN HECHACTHBbIN clyyvai

(41CNO NONHbIX NET U
MecALeB)

B TOM 4Yucne B ,D,aHHOVI opraHmsauun

(4MCNO NOMHBIX NET N MecALEB)
6. CBefleH!s 0 NPOBEAEHUN MHCTPYKTaXelh N 06y4eHNsi MO OXpaHe Tpyaa
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BBOAHbI MHCTPYKTAX

(umcno, mecsu, rog)
WHCTpyKTaX Ha paboyeM MecTe /MepBUYHbIiA, MOBTOPHBINA, BHEMIAHOBbIN, LieneBoii/
(HYy>XHOE NOAYEPKHYTb)
no npodeccun unu BUAY paboTbl, NPU BbINOMAHEHWU KOTOPOI NPOM30LLIEN HECHACTHBIN cnyyaii

(uncno, mecs, rog)
CraxupoBka: ¢ “__ ” 200 r.no“ ” 200 T

(ecnu He npoBoAMNnack - ykasaTb)
OO6yuyeHMe No OxpaHe Tpyfa no npodgeccun nanm Buay paboTbl, MPY BbIMONHEHUN KOTOPOI Npo-
nsowén

HecuacTHbIVi cnyyaii: ¢ 7 201 r.no“ ” 201 r.

(ecnu He NPOBOAMNOCH - YKa3aTb)
MpoBepKa 3HaHUiA NO OxpaHe TpyAa No Npodeccun Man Buay paboTsl, NPU BbINONHEHUN KOTO-
poii NPOM30LLIEN HECHACTHBIN cnyyait

(uucno, mecau, rog, Ne npoTokona)
7. KpaTkas xapaktepucTnka Mecta (06beKTa), re NPoM30LWEN HecHaCTHbIV cnyyaii

(KpaTKoe onucaH1e MecTa NPOMCLLECTBUSA C YKa3aHUeM OMacHbIX 1 (M) BPeAHbIX MPOU3BOACTBEHHbIX
(haKTOPOB CO CCbIMIKOV Ha CBEAEHWS, COAEPXKALLNECH B MPOTOKO/E OCMOTPA MECTA HECUACTHOrO Cryyast)

0O60pyz0BaHWe, UCMONL30BaHNE KOTOPOrO NPUBENO K HECHACTHOMY CNyuato

(HanmeHoBaHwWe, TUN, MapKa, rof BbIMyCcka, OpraHn3aLna-n3roToBuTeNb)
8. O6CTOATENLCTBA HECHACTHOIO CyYas

(KpaTKoe N3M0XeHNe 06CTOATENLCTB, NPEALLIECTBOBABLLMX HECHACTHOMY CMy4ato, OnucaHne COBbITHI
1 ieficTBIA NoCcTpajaBLUero N ApYrux UL, CBA3aHHbIX C HECHACTHBIM Cy4YaeMm, U Apyrue cBefeHus,

YCTaHOB/NEHHbIE B XO/ie paccnefoBaHus)

8.1. Bug npovcuiectsus

8.2. XapakTep No/yuyeHHbIX MOBPEXAEHUA W opraH, NoABepriiuiics NOBPEXAEHWIO, MeANLVH-
CKOE 3aK/0UeHNEe O TSHKECTU NOBPEXAEHMUS 340POBbS

8.3. HaxoxaeHune noctpajasLlero B COCTOAHUN afiKOrosibHOr0 UM HAPKOTUYECKOro OMbAHeHUs
(HeT, fia - yKa3aTb COCTOAHME M CTeNeHb ONbAHEHNA B COOTBETCTBUM C 3aKNKOYEHMEM MO

pe3ynbTaTtamM OCBWUAETEe/bCTBOBAHWA, MPOBEAEHHOr0 B YCTaHOB/IEHHOM NOPsAKE)
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Il 4, OuyeBMALbI HECYACTHOIO CnyYas

(thamunus, MHULMANbI, NOCTOSHHOE MECTO XUTENbCTBA, JOMALLHUI TenedoH)

m 11pyynHbl HECYaCTHOTO cyyas

(yKasaTb OCHOBHYIO 1 COMYTCTB

yioLMe MPUYUHBI

HEeCYaCTHOro c/siyyad CO CCbl/IKaMW Ha HapyLlleHHbIe TpeﬁOBaHVIH 3aKoHOJaTe/IbHbIX U UHbIX

HOPMAaTUBHbIX NPaBOBbIX aKTOB, /IOKa/IbHbIX HOPMAaTUBHbIX al

10. /lnya, AONYCTUBLUME HapyLUeHUe TpeGoBaHuMiA OXpaHbl Tpyaa:

(hamunum, nHMLMan.l, JOMKHOCTY (Npodeccum) ¢ ykasaHnem Tpe6oBaHuii

KTOB)

3aKOHOAaTeNbHbIX,

WHbIX HOPMaTUBHbIX MPaBOBbIX N NT0OKa/IbHbIX HOPMATUBHbIX aKTOB, NpejycMaTpMBaroLWLmx nx

OTBETCTBEHHOCTb 3a HapyLIeHNsA, ABUBLLMNECA MPUYMHAMWN HECHACTHOTO C/ly4as, YKa3aHHbIMMK B M. 9

HacTOALLEero akTa; Npu yCTaHOBMeHUN (akTa rpy60il HEOCTOPOXXHOCTW NOCTPaAABLUIEro yKasaThb

cTerneHb ero BUHbI B NPOLiEHTax)

()pranmsauus (paboTosatens), paboTHUKaMU KOTOPOIA SBAAKOTCA JaHHble nnua

(HaumeHoBaHMe, agpec)

11 MeponpusaTUs N0 YCTPaHEHWIO MPUYMH HECUYACTHOTO C/yyasi, CPOKU

Moanucu NnL, NPOBOAMBLLUX

paccnefioBaHMe HECHACTHOIO cny4as
(noanucu)

(nata)

7

(thamunum, nHnLMansl)



9.2. OCHOBHbIE BOMPOCHI pa3fena 3aHATUN

9.1. O6A3aHHOCTY PYKOBOAWUTENS MPU HECHACTHOM CllyYae.

9.2. CocTaB JOKYMEHTOB, KOTOpPbIe [JO/MKHbI ObiTb MOArOTOB/EHbI U Mpea-
CTaB/IeHbl KOMUCCUW NO paccnefoBaHND HECHACTHOrO Cayyas.

9.3. CocTaB AOKYMEHTOB, KOTOPble KOMUCCUA NOArOTaBANBAET MO 3aBepLue-
HUK paccnefoBaHNs HECUACTHOTO cyYas.

9.4. OpraHun3auus paboT nocsie UTOroB pacciefoBaHNsA HECHACTHOTO Cnyyvas
NS UCKNKYEHUS NOJ0OHbBIX MPOUCLUECTBUIA.

9.3. 3agaHusa no Teme

9.1. B uexe Npou30oLWEN HecHaCTHbIN cny4yaih U YeNoOBEK MOAYYU NETKYH
TpaBMy C noTepei NATU AHel Mo 60NbHUYHOMY NUCTY. Bawu geiicTBna Kak pa6o-
ToAatens (HY>KHO N1 C034aBaTb KOMUCCUIO MO paccnefiloBaHMI0 3TOro cnyyvas, ecnu
[a, BKYaTh 1 B Heé HaualbHWKaA Lexa Kak Hanbonee ocBefOMMEHHOr0 06 06-
CTOATeNbCTBAX Aena, u 1. M.).

9.2. ['ie v Kakoe BpeMs [O/DKEH XPaHUTLCSA aKT 0 HeCcYacTHOM cliyyae, rnpo-
n3oLWeWwnm ¢ paboTHUKOM, eC/iM OH Yepe3 roj nocne 3Toro yBOMACA U nepeLlén
Ha Apyryto paboTy unm xe npegnpuatne 06aHKPOTUNIOCH?

9.3. Pa3fenuTecb Ha ABe rpynmnbl, NpefCTaBnAloLIMEe PYKOBOACTBO OPraHu-
3auMun 1 npefcTaBuTeneil TpaBMMPOBaAHHOTO paboTHMKa. 3anonHWTe akT O Hecua-
CTHOM Cny4ae Ha Npou3BoAcTBe No dopme H-1. B AUCKYCCMOHHON dopme o6Cy-
[UTe ero ¢ 3aMHTEePecoBaHHbIMM CTOPOHaMu. HailfuTe KOMNPOMUCCHOE peLLeHue.
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