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1. BBIBOP 3AJTIAHUSI 1 BOITPOCHI K
KOHTPOJIbHOM PABOTE

B nporecce n3yuenust kypca "be3zonacHOCTh KU3HEAEATEILHOCTH'" CTYy-
JIEHTHI BBITIOJHSAIOT KOHTPOJBHYIO padoTy, KOTOpasi BKJIFOYAET MSITh BOIMPOCOB U
IBE 3a/1a4M.

BapuaHT TeopeTrueckux BOMPOCOB U 33J]]a4 BHIOMPAETCS B COOTBETCTBUU
¢ mocnenuen nudpoi yaebnoro mudpa mo 3auetHoil kHmwkke (tadn. 1.1). Ba-
PHUAHT MCXOJHBIX JAHHBIX U1l PEIICHUs 3aJa4 NPUHUMACTCS MO MPEANOCIE]-
Hel nudpe yuebHoro mmudpa.

KoHnTtposibHas paboTa BBITIOJIHSIETCS YETKUM U pa300pPUYUBBIM MOYEPKOM B
YUYEHUYECKOW TeTpaau. Ha KkaXaou CTpaHULEe TETPAAu OCTABJISIOTCS IOJIS I
3aMEUaHui npenojaBaTens-perneH3eHTa. OTBEThI Ha BOIPOCHI U PEIICHUS 3a/1a4
JIOJKHBI COMPOBOXKIATHCSI 3CKU3aMH, CXEMaMU WJIU TpauKaMU B COOTBETCT-
BUM C TPEOOBAHUSIMU TEXHUYECKOTO PUCOBAHUS M YEPUYEHHUSI, a TAKKE CChUIKA-
MU Ha JTUTEPATYPHBIE UICTOYHUKHU.

B 3akitoueHre KOHTPOIbHOM paboThl HEOOXOAMMO MPUBOIUTH MEPEUCHB
UCIIOJI3YEMOM JINTEPATYPhI, a TAKXKE JaTy BBINOIHEHUSI paOdOThI U MOJIHUCH.

BrinonHeHHy10 paboTy CTYJIEHT OTHPABIISIET B YyHUBEpPCUTET Ha 3BO.

3aureHHas paboTa NpeIbABISIETCS IPENOIaBATEIIO MPU CIaYe IK3aMEHA.

Tabnuua 1.1
BapuaHThl 3a1aHNH 1J151 KOHTPOJILHOM PadoThI
Hanpassess BapuanT Howmepa Tteopetnue- | Homepa
CKHMX BOIIPOCOB 3a71a4
1 2 3 4
140400 DnekTposHepreTuKa u 3JIEKTPo- 1 1, 19, 30, 45, 62 1,6
TEXHHUKA 2 2,20, 32, 46, 53, 2,11
210100 DaekTpoHUKa M HAHOAJIEKTPOHUKA 3 3,21,32,47, 64 , 1
4 4,22,33,48, 65 5,12
5 8,24, 37,49, 66 1,10
6 9, 24, 29, 38, 60 2,8
7 10, 25, 30, 41, 67 1,3
8 11,26,32,42,61 3,12
9 12,27, 32,43, 68 2,7
0 13, 29, 33, 44, 69 1,7
141100 DHepreTvyeckoe MalIuHOCTPOEHUE 1 5, 20, 30, 42, 86 1,6
190100 HazemHbIe TpaHCHOPTHO-TEXHOJIO- 2 2,21,31,43,73 2,11
TAYE€CKUE MAITMHBI U KOMIIJIEKCHI 3 7,22,32,44, 93 , 1
190600 DkcrmyaTanusi TpaHCIIOPTHO- 4 8,23,33,52,72 5,12
TEXHOJOTMYECKUX MAIIUH U KOMILJICKCOB. 5 9,24, 34, 54,73 1,10
190700 TexHonorKst TPAaHCIMOPTHBIX MPO- 6 10, 25, 35, 56, 74 2,8
HECCOB 7 11, 26,37,57,75 1,3




IIpooonicenue maon.l.1

1 2 3 4
8 12,27, 38, 58,76 3,12
9 13, 28, 39, 59, 93 2,7
0 14, 29, 40, 60, 88 1,7
210400 PagnorexHuka 1 16, 20, 39, 413, 83 4,1
210700 MadpoxoMMyHUKAITMOHHBIE TEXHO- 2 17, 21,42, 65, 90 4,2
JIOTUH ¥ CUCTEMBI CBSI3H 3 18, 22, 40, 50, 84 4,3
211000 KoncTpynpoBaHue ¥ TEXHOJIOTHsA 4 19, 23, 40, 49, 87 4,5
3JICKTPOHHBIX CPCIACTB 5 20, 24,43, 52,91 4,7
230100 Undopmartrka u BEIYUCTUTEIbHAS 6 1, 26, 45, 53, 91 4,8
TEXHUKa 7 2,27, 40, 54,90 4,9
230400 NadopmManmoHHBIE CUCTEMBI U 8 3,20, 55, 72, 87 4,10
TCXHOJIOTHH 9 4,10, 56, 77, 88 4,11
0 5,11,59,78, 89 4,12
150100 MatepuanioBeicHUE U TEXHOJOTUU 1 2,20, 36, 49, 50 1,6
MaTEpUAJIOB 2 3,21, 38,71,93 2,11
150400 Meramnyprus 3 4,22,39,72,91 3,13
150700 MamuHOCTpOCHUE 4 5,23,32,73,92 5,12
5 2,24,33,74,90 4,10
6 7,25, 34,75, 85 2,8
7 8,26, 35,76, 90 1,3
8 9,27, 36,717, 87 3,12
9 10, 28, 37, 78, 93 , 7
0 11,29, 38,79, 92 1,13
080100 DxoHoMHKa 1 1, 18, 20, 45, 51 6, 12
080200 MeHeKMEHT 2 2,19, 50, 56, 83 7,11
222000 NMuHOBaTHKa 3 3,9,17,77, 87 6,11
4 4,16, 39, 72, 82 7,12
5 5,14,29,71,79 7,13
6 2,13, 30, 80, 93 6,13
7 7,12, 35,51, 83 1,11
8 8,11,37,52,91 1,6
9 9, 20, 38, 77, 86 1,7
0 10, 21, 76, 82, 90 1,12
151900 KoHCTpyKTOPCKO-TEXHOJIOTHYEC- 1 1,17, 26, 38, 84 1,6
KO€ 00ecTrieYeHrue MalTuHOCTPOUTEIbHBIX 2 2,16, 68, 73, 85 2,11
MIPOU3BO/ICTB 3 3,14, 25,54, 72 3,13
151000 TexHomOrMYeCKHE MAIIMHBI U 000- 4 4, 13, 20, 70, 82 5,12
pyAOBaHHUE 5 5,12,22,69. 83 1,10
220700 ABTOMaTH3aIUs TEXHOIOTHISCKUX 6 4,11, 39, 74,91 2,8
MIPOIIECCOB M MIPOU3BOJICTB 7 7,10, 50, 75, 92 1,3
8 8,9,67,79, 89 3,12
9 2,9,55.81, 88 2,7
0 18, 33, 60, 80, 87 1,13
280700 TexnocdepHas 6€30MacCHOCTh 1 2,20, 36, 49, 50 1,6




Oxonuanue maon. 1.1

2 3 4
2 3,21,38,71, 85 2,11
3 4,22, 39,72, 90 3,13
4 5,23,32,73, 91 5,12
5 19, 24,33, 74, 92 4,10
6 7,25, 34, 75,93 2,8
7 8, 26, 35, 76, 89 1,3
8 9,27, 36,77, 88 3,12
9 10, 28, 37, 78, 93 2,7
0 11,29, 38, 79, 92 1,13
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Bonpocsl K KOHTPOJILHOM padoTe

OnacHOCTH B CHCTEME YEIOBEK-MAIlIMHA-Cpead. AKCHOMA O IOTEHIIMAIIbHON
OIACHOCTH.

ITonstue pucka. IIpuemnemMslii pUCcK, METOABI €I'0 ONPEACIICHHUS.
EcTecTBeHHBIE CHCTEMBI YEJIOBEKA JJIsl 3aIIUTHI OT BPEIHBIX (DAKTOPOB.
XapaxkTepUCTUKA aHAJIU3aTOPOB.

PannonanbHast opranu3zanus pabo4yero Mecra ¢ y4eToM 3prOHOMHYECKHUX
TpeOOoBaHUM.

[Icuxodusnonornyeckrie Ka4ecTBa YeI0BeKa, BIAUSIOMINE Ha O€30IaCHOCTb.
OneHka ycnoBuil TpyJa.

IToka3zarenu OLIEHKH TSKECTU U HAIIPSKEHHOCTH TPy a.

Opranmzanus ciyO0bl OXpaHbl TpyJda Ha NPEANPUATHH, OOSI3aHHOCTHU
aIMUAHHCTPALMU MIPEIIIPUATHS, CBSI3aHHBIE C OXPaHOM TPYIa.
HopmaTuBHBIE ITpaBOBBIE aKTHI 10 OXpaHe TPYyIa.

IIprurHBI BO3HMKHOBEHMS HECUYACTHBIX CIy4acB Ha INPOU3BOACTBE, MUX
KJaccuukanms.

Mertozbl aHanu3a IPOU3BOICTBEHHOIO TPAaBMaTHU3MaA.

Hanzop u KOHTpoab 3a COONIOJEHMEM 3aKOHOB, MPaBUI U HOPM IO
OXpaHe TpyJa.

OnacHble ¥ BpeAHbIE TPOU3BOICTBEHHbIE (DAKTOPHI.

. [Ipor3BOACTBEHHBIN TpaBMaTU3M U TPOPECCUOHAIIbHBIE 3a00JI€BaHMUS.
15.

[Topsimok paccieoBaHKsl HECYACTHBIX CIy4aeB Ha MPOU3BOJICTBE; PETH-
CTpauus U y4eT HECUACTHBIX CITy4aeB.

Buabl 0OTBETCTBEHHOCTH 32 HapYIIEHUE 3aKOHOJIATENIbCTBA O TPYAE, HOPM
Y TIpaBUJI MO0 OXpaHe TPpy/a.

OO011ecTBEHHBIN KOHTPOJIb OXpaHbl TPpyAa Ha NPEIPUATHH.

. HopmupoBanue napameTpoB MUKPOKIMMATA.
19.
20.

[Iporieccrl TermtooOMeHa MEXTy TEJIOM UeJIOBEKa U OKpY Karollel Cpeou.
Knaccudukanus 1 HOpMUpOBaHHUE BPEIHBIX BEIIECTB B BO3AyXe pabouei
30HBI.

EcrecTBeHHass BeHTWIAMA. YCTPOMCTBO UM TNPUHLUMN  JCHUCTBHUS.
[IpeumymiecTBa U HEJOCTATKHU.

MexaHnyeckasi BEHTWIALMS. YCTPOMCTBO M TNPUHIMUII  JEKUCTBUA.
[IpeumytiecTBa U HETOCTATKH.

KonaunmonupoBaHnue Bo3ayxa.

MectHas BeHTWIALMA. BuUIbl MECTHOM BEHTWIIALMHU. YCTPOWCTBO U
NIPUHIAT JECUCTBHUS.

MeTtoapl pacdeTa Bo3yXxoo0MeHa /1Jisi 00111e00OMEHHOM BEHTUIISALIUY.
Mertosbl pacueTa oObeMa BO3IyXa, yAUBIEMOT0 MECTHBIMUA OTCOCAMH.
NunuBuyansHbIE CPEACTBA 3aITUTH PAOOTAIONINX OT MBLUIA U Ta30B.
OCHOBHBIE€ CBETOTEXHUYECKNE BETUYHUHBI.

Cuctemsbl ¥ BUIbI IPOU3BOJACTBEHHOI'O OCBEIIICHUS.

HopmupoBanue npon3BOICTBEHHOTO OCBELICHUS.

7



31.

32.
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. Uctounuku cBeta. IX 1OCTOMHCTBA U HEJIOCTATKH.
38.

37
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59.
60.
61.
62.
63.

Pacuer 0011ero HMCKyCCTBEHHOTO OCBEIIEHUS METOJ0M Kod(duIlueHTa
HCIIOJIB30BaHMUs CBETOBOI'O IMMOTOKA.

PacdeT o0111ero MICKyCCTBEHHOT'O OCBEIIEHUSI TOUEUHBIM METOJIOM.

Pacuyer 00111ero HCKYCCTBEHHOTO OCBEILIEHUSI METOIOM YJIETHHON MOITHOCTH.
MeTtopl pacueTa €CTECTBEHHOI'O OCBEIIICHUS.

KoHTpomb ocBemeHus Ha paboInx MecTax.

OcHoBHBIC TPeOOBaHUS K TPOU3BOJICTBEHHOMY OCBEIIICHUIO.

Bo3pnelicTBue 3neKTpOMAarHUTHBIX TOJEN paguoJrana3oHa Ha OpraHU3M
YEI0BEKA.

HopmupoBaHue 371€KTpOMarHUTHBIX NOJIEN PAaarOYacToT.

MeToapl 1 CpeacTBa 3aUTHI OT JIEKTPOMArHUTHBIX MOJIEH.

CpencrBa MHIAMBUAYAIBHOM 3aIIUATHI OT AJIEKTPOMAarHUTHBIX U3JIyYECHHM.
MeTtonuka pacyeTa 3KpaHUPYIOUIMX YCTPOMCTB Kak Croco0a 3ailuThl OT
AIIEKTPOMATHUTHBIX ITOJIEH.

JleicTBYE HA YEJIOBEKA HOHU3UPYIOIINX U3JITYYEHUM.

HopMupoBanne nOHU3UPYIOLIETO U3TyYECHUSI.

MeponpusaTus 1o 3auTe 0T HOHU3UPYIOLINX U3ITYYEHU.

McTOYHMKM JTa3E€pHOTO W3JTyYEHHS U BO3ACHCTBUE €T0 HA OPTaHW3M YEIIOBEKA.
HopmupoBanue nazepHOro u3imy4eHusl.

MeponpusTys 1o 3aIIUATE OT JA3EPHOTO U3IIYUYEHUS.

JIelicTBHE INEKTPUYECKOTO TOKA HA OPraHU3M YEJIOBEKa.

Buae! anektporpasm.

OmnacHOCTh MOPAKEHUS FIEKTPUUYECKUM TOKOM.

AHaJIN3 ONACHOCTH NMPUKOCHOBEHUS YEJIOBEKA K TOKOBEAYILIHUM YacTSIM B
Tpex(pa3HOW CETH C H30JIMPOBAHHOM HEUTPAIbI0 MPHU HOPMAIBHOM U
aBapuiHOM peXUMax padoTHI.

AHanu3 ONacHOCTH NPUKOCHOBEHUS YENOBEKA K TOKOBEAYIIHUM YaCTSIM B
Tpex(}a3zHON CETU C TIyX03a3eMJICHHOW HEUTpaNbi0 MPU HOPMAJIBHOM H
ABaApPUMHOM pPEXKUMAX.

@aKTOpBI, BIUAIOLIME HA CTENIEHD IIOPAXKEHUS JIEKTPUYECKUM TOKOM.
Opranu3zallioOHHbIE MEpPONPUATHS, OOecreYnBaoIre O0e30MaCHOCTh
paboT B 3IEKTPOYCTAHOBKAX.

Texnuueckue MepomnpusTus, oOecreurBarole Oe30MacHOCTh padoT B
ANEKTPOYCTAHOBKAX.

3ammuTHOe 3a3emiienue. [Ipunnun neictBus. O01acTh IPUMEHEHUS.
3anynenue. [lpunuun aeiicteus. O01acTh NPUMEHEHUS.

3alMTHOE OTKIFOUYEHUE, YCTPOUCTBO U IPUHIIUI ICUCTBUS.
DnekTpo3amuTHbIe cpencTBa. OCHOBHBIE U TIONOJHUTEIbHBIE.

SIBNeHHE CTEKAHUS TOKA B 3€MIIIO.

Hanpspkenue mara.

Hanpspokenne npuKoCHOBEHHS.

MeTobl KOHTPOJISI CONPOTUBIIEHUS U30ISALIHH.
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CraTtuueckoe SJEKTPUYECTBO U OOppr0a C HUM B MPOU3BOJCTBEHHBIX
YCIOBUSX.

Knaccudukanus moMmemeHuid mo CTENEeHH MOPaXEHUS JJIEKTPUUECKUM
TOKOM cornacHo [1YD.

Knaccuduxamus cucteM, paboTaroIKUX MO TaBICHUEM.

[IpuumnHbl aBapuii pu padboTe ¢ OaTITOHAMH CO CXKATHIMH, CKUKEHHBIMU
Y PACTBOPECHHBIMU T'a3aMH.

TexHnueckoe 0CBUIETEILCTBOBAHUE COCY/IOB, pA0OTAIOIINX O]T TaBJICHUEM.
[Ipouecc ropeHust U BUABI TOPEHUS.

Knaccupukanuss nomemeHuid Mno MOKapHOMW OIMAacCHOCTH COTrJIACHO
HIIb 105-03.

Knaccudukanus CTpoUTEeNbHBIX MATEPUATOB U KOHCTPYKLHM, 3JaHUNA U
COOPYKEHUI MO OTHECTOMKOCTH.

[TpotuBONOXapHBIE NPErPaJIbl, KOHCTPYKIIUH, IPEAEIIBI KX OTHECTOMKOCTH.
MouJiHue3ammuTa, yCTpOMCTBO U MPUHIIUIT JICHCTBHS.

[Tokazarenu mokapHOW OMACHOCTH BEILIECTB.

[IpryrHBI BO3HUKHOBEHHUS MTOXKapa.

[IpyuHIMIIBI TpEeKpaleHUs] TOPEHUSI.

Bb100p orseracsimmx BeIIECTB B 3aBUCUMOCTH OT KJIacca roxapa.
Haznauenue, yCcTpOMCTBO U MPUHLMIT JEUCTBUS PYYHBIX OTHETYIIIUTEIICH.
[IpyHIMN J1EMCTBUSI CTAIIMOHAPHBIX YCTAHOBOK, MPEJHA3HAYEHHBIX IS
TYLIEHUS TOXKapa.

CucreMa Mo>kapHoW CUTHAJIA3ALINH.

ObecnieyeHue 3BaKyaluy JIOAEH Mpu Mmoxape.

OmnacHble 30HBI MpU O0pabOTKE MATEPHATIOB HAa METAJUIOPEKYIIUX U
arperaTHbIX CcTaHkax, craHkax ¢ UIIY u aBromarax. TexHudyeckue cpencrsa
3aIIUThl OT MEXAaHUYECKOT0 TPABMUPOBAHUSI.

DuU3NYECKUE XaAPAKTEPUCTUKH LITyMa.

JlericTBuE nymMa Ha OPraHU3M 4YEJIOBEKA.

Hopmuposanue myma.

MeTtoapl 60pbOBI C IIIyMOM Ha TIPOU3BOCTRBE.

HcTouHuKM yIIbTpa3ByKa, €ro ACHCTBUE HAa YEJIOBEKA, HOPMUPOBAHUE U
3allMUTa OT YJIbTPa3BYyKa.

Wctounuku uMH(pa3Byka, €ro JACHCTBHE Ha YeJIOBEKa, HOPMHUPOBAHUE U
3ammTa oT HHppa3BykKa.

[IprurHBI BO3HUKHOBEHUS BUOpAIMKU HA TPOU3BOJICTBE.

JleiicTBre BUOpalliyd Ha OPraHU3M YEJIOBEKa.

Knaccudukanus Bubparmu, HOpMUPOBaHHUE BUOPAIIUH.

MeToapl CHUKEHWS BUOpAIIUH.

[Tpubops! ass U3MEpeHus IyMa U BUOpaLIUU.

CpencTBa MHAMBHUAYAIBHOM 3aIIUTHI OT BUOpAIUU U IIyMa.

TpeOGoBanus O6e3onacHocTH npu KcmutyaTanuu ['MIT.
[IpodeccnonanbHBIN pUCK.



2.3ATIAYM 11O KYPCY B/

2.1. Pacuer TOKa, MPOTEKAOILEr0 Yepe3 4e/I0BeKa

3agaHue: ONpeNeIuTh BEIUYMHY TOKA, MPOTEKAIOMIETO YEPE3 TEIO YENO-
BEKa, IIPU NMPUKOCHOBEHUHU €T0 K OrOJICHHOMY MPOBOY TpexdaszHoil ceTu. Ba-

pUAHTHI 3aJJaHUI NTpUBEACHBI B Ta0d. 2.1.1.

Hcxonnabie naHHbIC IS pacyera.
e HanpspkeHue (asnoe Uy=220B;

e comnpoTuBiieHHE yesoBeka R;=1 kOM.

OL[GHI/ITB OIIACHOCTL PACUYCTHOI'O TOKAd, CpaBHUB C INOPOTOBBIMU 3HAYC-
HUSMMU TOKA.

IIpu pemieHnn 3a1a4M HY’KHO IPUBECTH DIIEKTPUUECKUE CXEMBI.

Bapuanrtsl 3aganuii

Tabnuya 2.1.1

. Pexum Conpotupienusi, KOMm
Bapuant | Pexxum nelitpanu | [IpukocHoBeHne
paboThl ceTH | moJia | OOYBH | M3OJISIMN

| M30JIMPOBAHHAs onHoda3HOe | HOPMAIbHBIN 5 600
2 M30JIMPOBaHHAs nByx(a3zHoe | HOpMaIbHBIN

3 M30JIMPOBaHHAas onHo(dazHoe aBapUITHbIN 10 750
4 W30JMpPOBaHHAas nByxdazHoe | HOPMaIbHBIN

5 W30JIMPOBaHHAs onHo¢a3zHoe | HopMaibHbM | 100 20 900
6 TIyXo3a3eMJIeHHast | ofHoda3Hoe | HOPMAaJIbHBII

7 IIyXxo3a3eMiieHHasd |  AByX(azHoe | HOpMaJbHBIN

8 TJIyXo3a3eMJieHHast |  ofgHoda3Hoe aBapuiinpii | 20 5

9 IIyXxo3a3eMiIeHHasd | JByX(a3Hoe | HOpMaJbHBIN

0 rIyxo3a3emiieHHas | ongHoda3zHoe | HopMaubHBIN | 50 10

IHopsanok pacyéra:

1) HauepTUTH PACUETHYIO IEKTPUUECKYIO CXEMY;
2) paccuMTaTh BEIMYHHY TOKA, TPOTEKAIOIIETO Yepe3 TENO YeTOBEKa;

3) cpaBHUTH paCCUYUTAHHOE 3HAYEHUE TOKA C MTOPOTOBLIMU 3HAUYCHUSIMU TOKA;
4) cpenath BBIBOJ 00 OIACHOCTH MOPAXKEHUSI YEIOBEKA AIEKTPUUECKUM TOKOM.

[osicHeHUSI K pelIeHUIO 321241

[lo cpaBHEHHIO C APYTrMMHM BUJAMH TPOU3BOJICTBEHHOI'O0 TpaBMaTHU3Ma
AJIEKTPOTPABMATU3M COCTABIISIET HEOOJIBIIION MPOIIEHT, OJIHAKO 10 YKUCITY TPaBM
C TSDKEJIBIM U JIETAJIbHBIM MCXOJIOM 3aHMMAET OJHO M3 MepBbIX MecT. Ha mpous-
BOJICTBE M3-32 HECOOIOICHUSI TIPaBUJI AJIEKTPOOE30MacHOCTH TPOUCXOAUT 75%
AIIEKTPOIIOPAKEHUH.

JleficTBUE AIEKTPUUECKOTO TOKA Ha JKUBYIO TKaHb HOCHUT Pa3HOCTOPOH-
HUM ¥ CBO€OOpA3HBIM XapaKTep.
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DJIEKTPUUECKUH TOK, IPOXOJI Y€PE3 OPraHru3M UYEJIOBEKA, MOXKET OKa3bl-
BAaTh HAa HETO TPU BUJIA BO3CHCTBUN:

® TEPMHUYECKOE JIEUCTBUE TOKA IMOJPA3yMEBAET MOSBJICHUE HA TEJIE 0KOTOB
pasHeIX (opM, TeperpeBaHre KPOBEHOCHBIX COCYJIOB M HapyIICHHUE
(GYHKIIMOHATLHOCTA BHYTPEHHUX OPraHOB, KOTOPHIE HAXOJSATCS HA MYTH
MPOTEKaHUS TOKA;

® DJICKTPOJUTHUYECKOE JICHCTBUE TMPOSBISETCS B PACUICIUICHUU KPOBU U
WHOM OpPraHMYeCKOM >KUIAKOCTU B TKAHSAX OPraHW3Ma, BbI3BIBAIOIIEM
CYIIECTBEHHBIC M3MEHEHUSI €€ (PU3NKO-XUMHYECKOTO COCTaBa;

e OMOJOrMYecKoe JACHCTBHE BeIeT K HaAPYIICHWIO HOPMAaJbHOH pPalOOTHI
MBIIIEYHON CUCTEMBI. BO3ZHMKAIOT HEMPOU3BOJIBHBIE CYJOPOKHBIE COKpa-
IIICHUST MBIIIIII, OTTAaCHO TaKO€ BIUSHHUE HA OpraHbl JbIXaHUsS U KpOBOOOpa-
mieHus (JITKUE U CeplEe), TaK Kak 3TO MOXKET MPUBECTU K HAPYILICHUIO UX
HOPMaJIbHOW PaOOThI, B TOM YHCJI€ U aOCOJIOTHOMY MPEKPAICHUI0 HX
(YHKIMOHAIBHOCTH.

Anekmpompagmvt — 3TO TPABMBbI, MMOJYYEHHBIE OT BO3ICHCTBUSA AJIEKTPU-
YeCKOro TOKa Ha OpraHu3M. Y CJIOBHO UX Pa3JeISIIOT Ha o0IIre (3JIEKTPHIECKUM
yJAap) U MECTHBIE.

Onexkmpuueckutl yoap MpeCTaBIseT cOO0H BO30YK/ICHHE KUBBIX TKaHEH
OpraHu3Ma MPOXOMSIIUM YEPE3 HETO JIEKTPUYECKUM TOKOM, COIPOBOXKIAIO-
nieecs: pe3KUMM CYJIOPOKHBIMU COKPAILIEHUSIMHU MBI, B TOM YHUCJE MBIIIIIBI
CepIlia, YTO MOXKET MPUBECTH K €r0 OCTAHOBKE.

Mecmmnvie sanekmpompasmot.

® DJIEKTPUUECKME 3HAKU MPOSBISIOTCS Ha KOXKE 4YEJIOBEKAa, KOTOPBIN
MOJIBEprcs JCHMCTBUIO TOKA, B BUJE MATEH OBAIBLHOU (POPMBI CEpOro Wiu
osienHo xkentoro npera. Kak mpaBuio, 06e€30071€3HEHHBI, 3aTBEPAEBAIOT
MOJ00HO MO30JM, CO BPEMEHEM OMEPTBEBIIHI CJIOW KOXHU CXOJHUT
CaMOCTOSTENBHO;

® METAUIM3AIUSA KOXKU BOZHUKAET B PE3YJIbTaTE MPOHUKHOBEHUS B BEPXHUN
CJIOM KOXXHM MEJIKAX YaCTHUI[ METajljia, KOTOPbIM OIUIABWIICS MOJ JACHCTBU-
eM aJiekTpudeckoi ayru. Koxa B MecTe MOpa)KeHHs CTAaHOBUTCS 0o0Jie3-
HEHHOW, )KECTKOW, IPUHUMAET TEMHBIN METAJNIMYECKUN OTTEHOK;

e 3JeKTpooPTaTbMUsI BO3HUKACT B PE3YyJbTaTe BOCHAJCHHUS HaPYKHOM
000JIOYKHU TJIa3 TMOJI JACUCTBHEM YJIbTPa(HUOJIETOBBIX JIyded 3JIEKTpUUe-
cKoM mayru. [ 3ammThl HEOOXOIUMO MOJIB30BATHCS 3AIMUTHRIMU OYKaMH
Y MacKaMmu C I[[BETHBIMHU CTEKJIAMU;

® MEXAaHUYECKUE MOBPEKACHUS MPOSIBIISIFOTCS MOJ JACUCTBUEM TOKa HEMpPO-
U3BOJIbHBIM CYJAOPOKHBIM COKPAIIEHUEM MBIIII. 9TO MOXKET NMPUBECTH K
pPa3phIBY KOKH, KPOBEHOCHBIX COCYJIOB U HEPBHBIX TKAHEMU.
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HOCJ’ICI[CTBI/ISI, KOTOPBIC BO3BHUKHYT B PC3YyJIbTATC I[eﬁCTBI/IH QJICKTPHUYC-
CKOI'O TOKa Ha 4YCJIOBCKA 3aBUCAT:
¢ OT BCJIMYHMHBI ITIPOTCKAIOIICTO TOKA,

® poja Toka (epeMEeHHbIN TOK sIBJsieTCs 00Jiee OMacHbBIM MPHU HAIPSKEHUN
10 500 B, ueM MOCTOSHHBIN);

® MPOJOKUTEIHHOCTH €Tr0 BO3JCUCTBUS (UeM OoJibllie BpeMsl JEUCTBUS
TOKA Ha YEJIOBEKA, TEM TSIKEJIEE MOCIEACTBHUS);

® MYyTH NPOTEKaHUs (CamMyro OOJIBIIYI0 OMACHOCTh MPECTABISIET TOK, MPO-
TEKAIOIIHIl Yepe3 TOJIOBHOW U CIMHHOM MO3T, 00JIacTh Cep/illa U OPraHoOB
JIbIXaHUS );

® OT (PUBUYECKOTO U MCUXOJIOTHYECKOTO COCTOSHUS 4YejloBeKa (OpraHu3M

YyesjoBeKa 00J1a1aeT HEKUM COMPOTUBIICHUEM, 3TO CONPOTUBJICHUE BAPbU-

pYETCs B 3aBUCUMOCTH OT COCTOSIHHSI YEJIOBEKA).

OmnacHOCTh MOPaKEHUs YEIIOBEKA OMPEAENSIETCAS BEIMYMHOM TOKA, MPO-
XOJISIIETO Yepe3 TEJO YeJI0BeKa. B 3aBUCMMOCTH OT peakMy OpraHu3Ma Ha TOK
MOYHO BBIJICIIUTh CIAEAYIONINUE €T0 3HAUCHUSI.

llopocosuiti owyymumvili moK — HAUMEHBIIIEE 3HAYEHHUE BJIEKTPUYECKOTO
TOKA, BBI3BIBAIONIETO MPU MPOXOXKJCHUS Yepe3 OpraHu3M ONI[yTHUMBIE pa3jpa-
xeHus. J{ig Toka mpoMbllieHHOW 4acToThl (=50 I'l1) 3HaYeHue MmoporoBoro
OIIlyTUMOTO TOKa cOCTaBsieT 1 MA.

llopocosuiti neomnyckaowul MoK — HAUMEHbIIIEE 3HAYEHUE AIIEKTpUYe-
CKOT'O TOKA, BBI3BIBAIOIIETO MPU MPOXOKIECHUHU YEPE3 YEIOBEKA HEMPEOO0JIH-
MBbIE CYJIOPOKHBIE COKPAIIEHUS MBI PYKH, B KOTOPOH 3a)aT MPOBOJHUK. Ye-
JIOBEK MPU ITOM HE MOXKET CaMOCTOSITEIbHO OCBOOOJMTHCS OT IMPOBOJHHUKA.
Benuuunna sToro toka cocrasiusget 10 MA.

llopocosuiti pubpunsayuonusblll MoK — HAUMEHbIIIEE 3HAUYCHHUE IIEKTpUYe-
CKOT'O TOKAa, BBI3BIBAIOIIETO MPU MPOXOKIECHUU YEpe3 OpraHbl 4yesioBeka (puo-
pusiiuio cepana. KpoBooOparmienue ocranaBiuBaeTcs. Cepie denoBeka ca-
MOCTOSITENIbHO BBIUTH U3 ITOTO COCTOSIHUS HE MOXKET, YEPE3 HECKOIBKO MUHYT
HacTyIaetr cMepTh. Bennunna 3Toro Toka cocrasisieT 50 MA.

ITepemennsbIit Tok cBhilie 100 MA cuuTaeTCs CMEPTEIbHBIM.

DNEKTPOYCTAaHOBKU B OTHOILIEHUHU MEP AJIEKTPOOE30MaCHOCTH Pa3ACIISIFOTC:

® 3JIEKTPOYCTAHOBKM HampsiKeHHeM 70 1 kKB B CeTsX ¢ IIyx03a3eMJICHHOU

HEUTpPAaJIbIO;

® JJIEKTPOYCTAHOBKM HampsbkeHuem o 1 kB B ceTsax ¢ u3oaupoBaHHOM

HEUTPAJIbIO.

['myxo3a3eMiieHHasi HEUTpallb — HEUTpaib TpaHcpopmaTopa WM TeHepa-
TOpa, NPUCOCANHEHHAs] HEMTOCPEACTBEHHO K 3a3€MIISIIOILIEMY YCTPOMCTRY.

N3onupoBanHas HEUTpaab — HEUTpaJlb TpaHcPopMaTopa WM TeHepaTopa,
HEMPUCOEIMHEHHAs K 3a3eMJISIONIEMY YCTPOWCTBY WM NPUCOEAUHEHHAS K
HEMY 4epe3 OO0JIbIIOe CONMPOTUBJIECHUE MPUOOPOB CUTHAIM3AIMHU, U3MEPEHUS,
3alIUTHI ¥ IPYTUX AaHAJIOTUYHBIX UM YCTPOMCTB.
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Paznuanple BapuaHTBl CXeM MPUKOCHOBEHUS YETIOBEKA K AJIEKTPUICCKOMN
ceTu npuBeAeHbl Ha puc. 2.1.1. - puc. 2.1.4.

Tpexgpaznan mpexnpoeoonas cems ¢ U30JIUPOCAHHOU HEUMPATIbIO

v — ‘_ L; O L;
aa - L, aale L,
e | Ly Hre Vo a) / L,
I CaCr Cc
L[] U L In
Re Rc I'sm
Rh
a) 6)

Puc. 2.1.1. IlpuxocHOBeHHE YeJIOBEKa K NPOBOAY TPex(a3HOil TPeXNnpoBOAHOM ceTH
€ 30/ ITMPOBAHHOM HEHTPAJIbIO:
@ - HOPMAJIbHBIN PEXUM; O - aBapUMHBIN PEKUM

B HopManpHOM pexume pabOThl mpu OAHO(PA3ZHOM TNPUKOCHOBEHUHU
(puc. 2.1.1, a) BeauuMHA TOKA, MPOXOMSIIEr0 Yepe3 yenoBeka (I ciiyyas
CUMMETPUYHOTO CONPOTUBICHUS wu3oisaiusg ¢a3, T.e. Ry=Rz=Rc=R,; u
C=Cp=Cc=C), onpeaenuTcs BBIpaXKCHUEM B KOMILJIEKCHOH (hopme

h 7 > (2.1.1)
R, +—
h 3
rae R, - COnpoTUBIIEHUE Tea YenoBeka, OM; Z - MOJIHOE COPOTUBIICHUE OJTHOU
a3l OTHOCUTENBHO 3eMiii, OM.

R
U3

L= (R )
(1+ jo HS)

(2.1.2)

rae Ry, - aKTUBHOE CONPOTHUBJIEHUE u30JsAuuu, OM; ®- yIrjoBas 4acToTa;
C - eMKOCTb ITPOBOJIa OTHOCUTENBHO 3eMiH, D.

Jlnst ceTedt Manoil MPOTSHKEHHOCTH €MKOCTh IMPOBOJIOB OTHOCUTEIBLHO
3emuin He3HauuTenbHa (C = 0), Torga BeIMYMHA TOKA, MPOTEKAIOLIEro Yepe3
YeJI0BEeKa, BHIPA3UTCS 3aBUCUMOCTBIO
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h R - (2.1.3)
h 3
B aBapuitnom pexnme, Koraa oaHa u3 ¢a3 3aMKHYTa Ha 3eMITI0 Yepe3 Ma-
JI0€ COMIPOTHUBJICHUE 7y, (5 0), UeToBeK, MpUKacasch K Apyrout ¢ase, okazbiBa-
€TCsl BKIIFOUCHHBIM MEXy ABYX ¢a3 (puc. 2.1.1, 6).
BenuunHa Toka, MpOXOMSIIET0 4Yepe3 YeIOBEKa, PacCUUTHIBACTCS IIO0
dbopmyie
U
T
[, =— (2.1.4)
h R +r
h 3M

Tpexgpaznan yuemvlpexnpoeoonasn cemp ¢ 2ayxo3a3emaeHHOl Helmpaisbio

ML L, e 'ale! L;
T L, OV L,
| mialale L, A [ L

'{ Rc
pSIOL .

Puc. 2.1.2. IlpukocHOBeHHE YeT0BeKa K (pa3HOMY NPOBOAY Tpex(asHoii
YeThIPEeXNPOBOIHOM CETH € 3a3¢MJICHHOM HEHTPAJIBIO:
@ - HOPMAJILHBIN PEXKUM; O - aBAPUMHBIN PEKUM

B HOpMansHOM pexxkume mipu oiHO(Aa3HOM PUKOCHOBeHUH (puc. 2.1.2, a)
BEJIMYMHA TOKA, TPOXOAIIETO Yepe3 YEIOBEKA, OMPEAETUTCA BRIPAKECHUEM

Yo
[ =— , (2.1.5)
h R +r

h O

TJI€ 7, — CONMPOTUBIICHUE 3a3eMIIeHUsI HeuTpanu (r,=4 Om).
B aBapuitHom pexuMe ojiHa u3 (a3 3aMKHYTa Ha 3€MIII0 yepe3 Majioe

CONIPOTHUBJIEHUE 74, (puc. 2.1.2, 6). Ecnu BenuuuHa 75,~ r,, TO BEIUYHNHA TOKA,
MIPOXO/IAIIETO Yepe3 YeIoBeKa, onpeensercs no hopmyie
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U, (r +r.3) U, 135
J— 3;“ ZO - i . (2.1.6)
r3MrO+ h( 3M+r0) h

L

/0

L,

N4

Exn

Puc. 2.1.3. /IByx(¢a3Hoe NPMKOCHOBEHHE YeJIOBEKA

Benmuunna Toka yepe3 uenoBeka NpH ABYyX(PazHOM NPUKOCHOBEHUU
(puc. 2.1.3) He 3aBUCHUT OT peXUMa HEUTpaIu U CONPOTHUBIICHUS M3OJIALNH, A
onpeeNsieTcs TONbKO JIMHEHHBIM HANPSKEHUEM U COTIPOTUBIIEHUEM YeJIOBeKa:

U
Ip=—""1 2.1.7)
Rp
IIpumep pacuera
Hcxonuble qaHHbIE K pacueTy MpuBeAeHBI B Ta0d. 2.1.2.
Tabnuua 2.1.2

Hcxoanple 1aHHBIE K pacyeTy

. Pexxum paboTsl Conpotusnenus, KOM
Pexxum nentpasm | IIpuxocHoBeHUe
CETH nojga | oOyBU | H3OJSIIMHU
M30JIMPOBaHHAs onHo(dazHoe HOPMaJIbHbBIN 0 0 690

Hanpsxkenue dasnoe Uyp=220B.
Conpotusinenue yenoreka R,=1 kOm.

DIIEKTpUYECKas CXeMa, WIUTFOCTPUPYIOIAsk pacyueT, MpuBeeHa Ha puc. 2.1.4.
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Puc. 2.1.4. OnnogazHoe NnpuKOCHOBEHHE B HOPMAJBLHOM pe:KUMe B Tpex(asHou ceTn
¢ U30/IMPOBAHHOM HEHTPAJIbIO

Pacuernas gopmymna:

U
Yy 220 - -
I, = = 250000 = 0:00095 A = 0,95 MA
Ry -+ 1000+ 55

BriBoa: naHHas BeIWYMHA TOKA JJIsl YEJIOBEKA SIBISETCSA MOPOrOM OIIY-
LICHUSA U HE MIPEJICTABIISIET OMACHOCTH.

2.2. Hanpsizkenune mara

Paccuurtars HanpsikeHus mara B Toukax: x =0, x = 1M, x = 5m, x = 10M,
x =20Mm.
Wcxoanbie qaHHbIE )11 pacyeTa:
® TOK 3aMbIKaHud [, A;
® BHJ IpyHTA. Y IeIbHBIE CONMPOTUBICHUS TPYHTOB p, OM:-M (Tadmn. 2.2.2);
® BHJ 3a3EMJIMTEIIS;
e JJIMHA 3a3eMInTeNs L, M;
e JMaMETp 3a3eMIIUTENA d, M;
e 3arnyOneHue 3a3emautens H, m;
e mupuHa mara a, M. [punsate a = 0,8M.

BapuanTsl 3a1anuii mpuBeneHsl B Tadu. 2.2.1.
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BapuaHTsl 3aaHui

Tabnuuya 2.2.1

Pa3mepsl 3a3emurenei
Bapuant | Tok I3, A I'pynT Timna L. v | Juaverp d. u 3arnyonenue H, m

1 3 Ilecox - 0,4 0
2 4 Cynecok 3 0,04 0
3 5 CyTrJMHOK 3 0,04 0,7
4 6 CanoBas 3emiis - 0,3 0
5 7 I'muna 5 0,06 0
6 8 UepHozem 5 0,06 0,8
7 9 Topd - 0,24 0
8 10 ['munHa 7 0,08 0
9 2 Ilecok 7 0,08 0,75
0 1 Cynecok 5 0,12

Bup 3a3zemnurens:
e 7151 BapuaHTOB 1, 4, 7 — monychepudeckuii;
® I BapuaHToOB 2, 5, 8, 0 - BepTUKAIbHBIA TPyOUaThIi, pACIIONIOKEHHBIN Yy
MOBEPXHOCTHU IPYHTA;
® I BapuaHTOB 3, 6, 9 - 3a3eMiIUTeNIb BEPTUKAIBHBINA TPyOUaThIi, 3arayo-
JICHHBIU B TPYHTE.
JIns pacyeTa HaNpsHKEHUS 11ara BBIITOJTHUTD MOSCHSOIIYIO CXEMY.

Hopsinok pacuéra:

Onpenenurs:

1) BennuMHY yneabHOrO CONPOTUBIICHUS IPYHTA Prp IO TAOM. 2.2.2.;
2) CONpPOTUBICHHUE OAUHOYHOIO 3a3€MIIUTENA Ry;
3) nmoTeHIuMan 3a3eMIIUTEIS Py
4) moTeHlMall B TOYKE, HAXOAAIIEHCS Ha pACCTOSHUU X;

5) moTeHIMan B TOYKE, HAXOJSAIIEHCS HAa PACCTOSIHUM X +a;

6) HampsKEHHE I11ara.

IosicHeHUS K pelICeHHUIO 3a1a4u

Henenun npu cmeKanuu mokKa 6 3emjiro

QﬂekmpuquKuM 3aMblKAHUEM HA 3emMjil0 Ha3bIBaCTCiA CJ'IY‘—I&fIHOC cocau-

HEHUE HAXOJAIIMXCS MOJT HAPSKEHUEM YacTel AJIEKTPOYCTAHOBKHU HEMOCPE-
CTBEHHO C 3€MJIEH WJIM C METAUIMYECKUMU HETOKOBEIYIIMMH YacCTIMHU, UMEIO-
IIUMHU KOHTAKT C 3eMJIEH.

3aMBIKaHHE Ha 3EMJII0 MOXKET HpOHBOﬁTH BCJICACTBUEC ITOABJICHHUA KOH-
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TaKTa MEXIY TOKOBEIYIIMMH YaCTSIMHU U 3a3€MJICHHBIM KOPITYCOM WJIA KOHCT-
PYKTUBHBIMU YacTSIMU OOOpYJOBaHUsI, MPU MaJCHUU HA 3EMIII0 0OOPBAHHOTO
IPOBO/JIA, TIPU MPo0OE U3OJISIIMU 000PYI0BaHMS BHICOKOTO HAMPSHKEHUS U T. 11
Bo Bcex aTMX ciydasx TOK OT 4YacTEW, HAXOMISIIUMXCA TOJ HANPSIKEHUEM,




MIPOXOJIUT B 3EMIIIO YEPE3 AIIEKTPO, KOTOPHIN OCYIIIECTBISIET KOHTAKT C TPYHTOM.
CrnenuanbHbIi METALTMYECKUI 3JIEKTPO]T TPUHITO HA3BIBATH 3a3€MIIUTEIIEM.

PaccMoTpuM cTekaHue TOKA B 3€MJIIO U€pe3 OJMHOYHBIN JIEKTPOJI MOJY-
chepuueckoit (popMbl U XapaKTep pacipeAesiCHUs MOTEHI[Mala Ha OBEPXHOCTH
3emuid. TOK Ha 3emiie OyZleT pacTeKaThCsl BO BCE CTOPOHBI IO paJHycaM IOIy-
cdepsl. B o0beMe 3emin, T1ie MPOXOIUT TOK, BOSHUKAET "MOJIE pacTEKaHUs TO-
Ka'", KOTOpOe XapaKkTepu3yeTcs HAJIMYMeM MOTEHIIhala TPyHTa B JTH000M TOUKe,
TO €CTh B IIpEAENax MoJisl pACTEKAHUS TOKA MOTEHIHUAI 3€MJIA OTIUYEH OT HYJIS.
Teopernuecku oHO mpocTupaeTcsi 6eckoHeuHOo. OHAKO B PEAIbHBIX YCIOBHUSAX
yke Ha paccTtossHuM 20 M OT 3a3eMJIMTENs IUIOMAAb MoJyc(epsl, MO KOTOPO
pacTeKaercsi TOK, CTAaHOBUTCS CTOJIb OOJBIION, YTO COMPOTHUBIICHUE 3EMIIU
MOXHO CUUTATh ONM3KUM K Hymto. ClienoBaTelnbHO, U MOTEHIMA 3€MJIM Ha
pacctosiHnu 20 M MIPAKTUYECKH PABEH HYJIIO.

[ToTreHnan 3a3eMIUTENS OMPEAETAETCS BEIPAXKEHUEM

¢, =1 R, 2.2.1)

3 p

rac ¢@; - IOTCHHOHAI 3a3CMJINTCILA, ]3 - TOK, CTEKaloImi Ha 3CMIIIO,
Rp - COIIPOTHUBIICHUC 3a3CMJIMTCJIA PACTCKAHHUIO TOKA, KOTOPOC OIIPCACIIACTCA
KaK CYMMApHOC COIPOTHUBJICHHUC CaAMOI'0 3JICKTpOAd, ICPEXOAHOI'0 COIIPOTUB-
JICHUA OT JJICKTPOAdd K I'PYHTY W COIPOTHUBJICHHUA I'PYHTA OT 3a3CMIIMTCIIA 10
TOYKHU C HYJICBBIM ITOTCHIIHAJIOM.

Hanpskenue mara

UenoBek, HAXOSAIIUNICS B TOJIE PACTEKAHUSI TOKA 3a3€MIIMTENST OKa3bIBa-
€TCs MOJ] HANPSHKEHUEM 1Iara, €CJIM €ro HOTM HaXOoJSTCA B TOYKAaX C pa3HbIMU
MOTEHIHAIAMMU.

Hanpsokenuem 1miara Ha3bIBaeTCsl HANpPsHKEHHE MEXKIY IBYMSI TOYKAMU
e TOKAa, HaXOAIIMMUCS OJIHA OT APYTOM HA PacCTOSIHHUM IlIara, Ha KOTOPBIX
OJIHOBPEMEHHO CTOUT YEJIOBEK.

Ecnu yenoBek HaXOAUTCS HA pacCTOSTHUU X OT 3a3eMIIUTENS, a JIJIMHA I1a-
ra paBHa o (puc. 2.2.1), HampspKeHHE I1ara omnpeesseTcs Kak pa3HOCTh IMO-
TEHIIMAJIOB MEXy MPAaBOM U JIEBOM HOTaMH, HAXOJAIIUMUCSA B TOYKaX C KOOP-
nuHaTtamu (x) u (x+a).

A
(115

A

U, max
\4

Px \ A 4

AN Un U.=0
Dx+a b A m
0 X xta 20m X

Puc. 2.2.1. Hanpsizkenue mara
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dopmyia sl OnpeAesieHUs HanpsHKEHUs 1m1ara Oy1eT UMETh BUJT

Um R TYT (2.2.2)
HOTGHHI/IaJI AOTUX TOUYCK OHpeI[eJIHeTC}I KakK
r
—0o =~ 2223
¢ =0, o ( )
r
¢ =0 (2.2.4)

xX+a 3x+a
Jlist pacueTa COMPOTUBICHUS 3a3€MIIMTENICH MPUMEHSIOTCS CIEAYIOIIHNE
bopMyJIbL:

e noJychepruuecKuil 3a3eMIUTETb

R =P (2.2.5)
P omr
T7I€ p - YIAeIbHOE CONpOoTuBIeHUEe, OM M; ¥ — paanyc noiayc@epsl, M;
® 3a3eMJIUTENh  BEPTUKAJIBHBIM  TpyOwaThli,  pPACHOJIOXKEHHBIA Y
MOBEPXHOCTHU TPYHTA
Ron=—"1n L (2.2.6)
™ oomL -

rae L - qiuHa 3azemidrtens, M (JaHa B 3aJaHuM); d - Hapy>XHbIA TUaMeTp
3a3eMIIUTENS, M (J1aH B 3aJJaHUN);

® 3a3eMJIUTEb BEPTUKAIBbHBIA TPYOUaThIi, 3aryOJICHHBINA B TPYHTE,
- ln£+lln4H+L 227
p 2nL\ d 2 4H-L)’ (22.7)

rae L — nauHa 3azemuuTensi, M; d - HApYyXHBIA JUaMETp 3a3eMIIUTENS, M;
H - rnyOuna 3amoKeHust 3a3eMIIUTENIs, M.

H=H +% (2.2.8)
o 2
rae H, — rmyouna 3arinyOneHusl.
Tabauuya 2.2.2
3HaveHHs yeJbHBIX CONMPOTUBIEHUI TPYHTOB
I'pyHT VY nenbHoe conpotuBieHue p, OM-m
ITecok 100-700
Cynecok 150-400
CyrnuHok 40-150
CanmoBast 3eMJIst 20-60
I'nmuna 8-70
YepHozeM 9-53
Topd 10-30
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Pe3ynbTaThl pacueToB MpeACTaBUTh B BUjE Taou. 2.2.3.

Tabnuya 2.2.3
Pe3yabTaThl pacyeros
PaccrosiHue ot 3a3emauTens x, M 0 I 5 10 20
N
(Px-m
Hanpsioxenue mara Uy, B
IIpumep pacuera
Tabauuya 2.2.4
Hcxonublie naHHLIE
Tok I,, A ['pyHT JnuHa, M Juamerp, m 3arnyOnenue H, M
5 ITecox - 0,6 0

Bun 3azemmutenst monycdepuueckuii, yaeiabHOE COMPOTHUBICHUE IecKa
npuHumaeM p=300 Om-m.

300
ConpoTuBieHue noiayc(hepuaeckoro 3a3eMianuTes Rp = 5703 =159,2 Om.
[Torenuuman 3azemunrens @, = 5-159,24 = 796,2 B.
Hmax=1m
0,3 0,3
= = B. = 796 ,2 i =132 ,7B.
@y =796,2 I 2389 P+ a “ 1108 ,

Un=2389-132,7=106,2B. U,=106,2B

2.3. Pacuer BHOpoOU30JA0MH

Paccuntath ypoBeHb BHOpaluu, CO3/1aBaeMOM JBHUTrareieM, Ha pabouem
MecCTe TIpU MPUMEHEHUN BHOPOHM3OIISIIIUN ABUTATENss. Bubpounsomnsauus ¢ momMo-
IBI0 CTaJBHBIX MPYXHWH. PaccunTanHbie 3HAYCHHS CPAaBHUTH C JIOMTYCTUMBIMHU.
Bapuantsl 3aannii nmpoBeaeHs! B Tabi. 2.3.1.

Homyctumble 3Hauenust onpeaenstorcs nmo CH  2.2.4/2.1.8.566-96
«IIpou3BoacTBeHHass BUOpaIus, BUOpAIUsi B MOMEIICHUSX JKUIIBIX W OOIIECT-
BE€HHBIX 3JIaHUN.

HcxonHble naHHbIE U1 pacyeTa:

e yacrorta BuOpanuu f, I'm;

e BeNMYMHA BUOpaIuu, co3/iaBaeMast 3JeKTpoaBuratenem, L, nb;
® CTaTUYECKas OCaJKa TMPYKHUH Scp, M;

e pabouee MecCTO.
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Tabauuya 2.3.1
Bapuanrtsl 3aganuii

Yacrora YpoBeHb BUOpaluu, co3iaBae- CraTnueckas PaGouce
BapuanTt | BuOpanuu | MbIi 2JIEKTPOJABUTATEIEM HA 3a- ocajika Inpy-
£, I JlaHHOM vacTtote L,, n1b KHH S¢p, M MecTo

1 15 105 0,010 Toxapb
2 18 102 0,011 Hanmamgunk
3 20 107 0,012 Mactep
4 22 110 0,013 Wnxenep
5 24 106 0,014 Crnecapp
6 28 112 0,015 byxrantep
7 30 104 0,016 JInTenumk
8 35 108 0,017 JlabopaHnT
9 40 115 0,018 CBapmuk

IHopsinok pacuéra:

1) paccunutaTh 4acTOTY COOCTBEHHBIX KOJCOaHUI;

2) onpenenuth Ko3OPUIHUEHT nepeaadu;

3) omnpenenuth 3PHEeKTUBHOCTH BUOPOU3OJIAIINY;

4) paccuuTaTh YPOBEHb BUOpAIIUU C MPUMEHEHUEM BUOPOU3OJIATOPOB;

5) onpenenute CH 2.2.4/2.1.8.566-96 «IIpou3BojacTBeHHass BHUOpalus,
BHOpaIiss B TOMEMICHUSX OKWUJIBIX W  OOIIECTBEHHBIX 3IaHHI»
JOIYCTUMBIN YPOBEHBb BUOpAITUH;

6) caenarhb BbIBOJ 00 3 (HEeKTUBHOCTH BUOPOU3OJISIINH.

IHosicHeHMsI K pelleHHIO0 3a1a4U

Marnsie MexaHU4ecKue KojieOaHusl, BOSHUKAIOIINE B YIPYTUX Tellax WU
TeNax, HAXOJAIIUXCA T0J] BO3JCUCTBHEM IEPEMEHHOTO (HU3UUYECKOTO OIS,
HAa3bIBAKOTCS gUOpaue.

BubGpauuss  otHocuTcs K (dakTtopaMm,  00JIaJalOIIMM ~ BBICOKOM
OMOJIOTUYECKOW  aKTUBHOCTHIO.  BBIpaXXE€HHOCTh  OTBETHBIX  pEaKIUi
00YCIIOBIIMBAETCSA CUJION PHEPTETUUECKOTO BO3ICUCTBUS U OMOMEXaHUYECKUMHU
CBOWMCTBAMH YEJIOBEUECKOTO Tela KaK CIIOXKHOW KOJe0aTEeIbHOW CHUCTEMBI.
MouHoCTh KOJ€0aTeNBbHOrO Mpollecca B 30HE KOHTAaKTa W BpEMs 3TOrO
KOHTAKTa SBJSAIOTCS TJIAaBHBIMU MapaMeTpaMH, ONPEACISIOIIUMU Pa3BUTHE
BUOpAIIMOHHBIX TATOJOTUM, CTPYKTypa KOTOPBIX 3aBUCUT OT 4YaCTOTHl H
aMIUTUTYIbl  KOJeOaHWil,  MPOJOHKUTEIBHOCTH  BO3JACUCTBHUSA,  MecTa
NPWIOKEHUS W HANpaBJCHUS  OCH  BUOPAIMOHHOTO  BO3JICUCTBUS,
IeMII(PUPYIOMIUX CBONCTB TKaHEH, SIBICHUN Pe30HAHCa U APYTUX YCIOBUH.

Mex 1y OTBETHBIMM PEAKLUMAMH OpPraHM3Ma U YPOBHEM BO3JCHCTBYIOLICH
BUOpAIM HET JIMHEHMHOW 3aBUCUMOCTH. [IpuumHYy 3TOrO sIBIEHUS BUAAT B
pezoHancHOM 3(ddekre. [Ipu moBbIIIEHHH YacTOoT Kojebanmit Oomee 0,7 I
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BO3MO>KHBI PE30HAHCHBIE KOJIeOaHUs B opraHax uenoBeka. O0aacTb pe3oHaHca Jist
TOJIOBBI B TIOJIOKEHUU CHJIS TIPU BEPTUKAIBHBIX BUOPAIMSIX PACHONaraeTcs B 30HE
mexay 20...30 I'u, npu ropuzoHTaneHbiX — 1,5...2 I'n. PaccTpoiicTBO 3pUTEIBHBIX
BOCIIPUSITUN MPOSIBISICTCA B 4YaCTOTHOM JauariazoHe mexay 60 u 90 I'm, dro
COOTBETCTBYET PE30HAHCY TJIa3HBIX A0JOK. [IJisi opraHoB, pacmoJIOKEHHBIX B
TPYJHON KIIETKE U OpIOIIHOW TOJIOCTH, PE30HAHCHBIMHU SIBJISIOTCS YacCTOTHI
3..3,5 T'u. lns Bcero Tena B TMOJIOKEHUM CHISI PE30HAHC HACTYMAET Ha
yactoTax 4...6 I'm.

[Ipu peiicTBMM Ha oOpraHu3M o0OIIe BUOpalMKM CTPAacT, B MEPBYIO
ouepeslb, HEpBHAs CHCTEMa WM aHAIW3aTOPbl: BECTUOYJSPHBIN, 3PUTEIbHBIH,
TaKTWJIbHBIA. JIOKaTbHOW BHOpAIMU TOABEPraroTCsA JIOAW, padoTarolme ¢
PYYHBIM MEXaHU3UPOBAHHBIM MHCTpYMEHTOM. JlokanbHasi BUOpaIusi BbI3bIBAET
Cra3Mbl COCYJIOB KHCTH, MpEeIIUIeunid, Hapyiias CHaOXXE€HHE KOHEYHOCTEH
KpoBbl0. OJHOBpPEMEHHO KoJjieOaHUsl JEHCTBYIOT HAa HEpPBHbIE OKOHYaHUS,
MBIIIIEYHBIE W KOCTHBIE  TKaHW,  BBI3BIBAIOT  CHU)KEHUE  KOXKHOU
YyBCTBUTEIBLHOCTH, OTJIOXKEHHE COJIeW B CycTaBax MalblieB, AePOpMUPYS U
yMEHBIIIas MOJABUAKHOCTH CYyCTaBOB.

[IpuuymHO¥ BUOpalMK SBJISIOTCS BO3HUKAIOLIME TMPU paboTe MalIuH U
arperaToB HEYpaBHOBEIIECHHBIE CHJIOBBIE BO3/IEUCTBUS. IX HCTOUHHKAMU MOTYT
ObITh: BO3BPATHO-INIOCTYIATEIBHO JBMIXKYIIUECS CHUCTEMbI (KPHUBOIIMITHO-
IaTyHHBI MEXaHU3M B JIBUTATENSX, KOMIIpEccopax; 00ek B pyuHbIX nepdopa-
TOpax; arperatbl BUOPOPOPMOBAHHUS M T. II.); HEYpPaBHOBEIICHHBIE Bpallaro-
myecs Macchl (py4Hble NUIM(OBAIbHBIE MAIIUHBI, PEXYIIUNA HWHCTPYMEHT
CTAaHKOB U T. I1.); MHOTJIa BUOpalMu CO3JAl0TCA yAapaMmH Jerajei (3yOuarbie
3aleryIeHus], TOAMMITHUKY, KJIeNaJIbHbII HHCTPYMEHT U T. 11.). Hannune aucoa-
JaHCa IPUBOJUT K MOSIBJICHUIO HEYPABHOBEIICHHBIX CHJI, BBI3BIBAIOIIUX BUOpa-
nuro. [IpuymHoi nucOanaHca MOXKET SBUTHCS HEOJHOPOJIHOCTh MaTepualia
BpaIAIOIIErocsl Tejia, HECOBMAJACHUE IIEHTPa MAacCChl TeJla C OChIO €ro Bpallle-
HU, epopmalus JieTajieid OT HepaBHOMEPHOTO HarpeBa u T. 1I.

JlonycTumele 3HaueHust BuOpamuu onpenenstores no CH 2.2.4/2.1.8.566-
96 «lIlpousBoacTBeHHAss BUOpalus, BHOpalds B TOMEIICHUSX JKWIBIX U
OOIIIECTBEHHBIX 3aHUI» U IPUBEIACHBI B Ta0. 2.3.2.

ITo cnocoOy nepegaun BUOpaluu Ha YyesloBeKa pa3InyaroT:

e 001IyI0 BUOpaIMio, MEPEAAIOIIyIOCs Yepe3 OMOPHBIE MOBEPXHOCTH HA Te-

JIO CUSIIIETO WM CTOSIIIIETO YeJI0BEKa,;

® JIOKaJbHYIO BUOpAIINIO, MEPEIAOIIYIOCS Yepe3 pyKU YeIOBeKa.
e [lo MCTOYHMKY BOBHMKHOBEHHUS BUOPALIMI pa3InyaroT:
e 00mIyr0 BUOparuio 1-ro Tuma - TPaHCIOPTHYIO BUOpAIuio, BO3ACHCT-

BYIOIIIYIO Ha YeJIOBEKa Ha pab0o4YMX MECTax CaMOXOIHBIX U MPUIICTTHBIX

MallIiH, TPAHCTIOPTHBIX CPEJCTB;
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e 0O0IIyI0 BHOpAIMIO 2-TO THUIIA - TPAHCIIOPTHO-TEXHOJOTMYECKYIO BUOpa-
nuo. K HCTOYHMKAM OTHOCST: SKCKaBaTOPhI, KpaHbI, MAaIllUHBI IS
3arpy3Kd mededl OeTOHOYKJIQIUMKH, HAMOJbHBIM ITPOU3BOJICTBEHHBIN
TPaHCIOPT;

e 00IIyI0 BUOpAIHIO 3-TO THIIA - TEXHOJIOTHYECKYIO BHOPAIIUIO.

OO6myro BUOpanuio Kareropuu 3 Mo MECTy JCMCTBHS IMOJpa3aeiisioT Ha
CJIEYIOIINUE BUJIbIL:

a) Ha TOCTOSHHBIX PabOUYMX MECTaxX MPOU3BOJICTBEHHBIX MOMEIICHUMN
npeanpusaTuii. K nmcToyHnKaM OTHOCAT: CTaHKH, Ky3HEYHO-IIPECCOBOE 000pYy-
JIOBaHUE, TUTEHHBIC MAIIMHbI, JICKTPUUECKUE MALLIUHBI, U Ap., (TUM 3a);

0) Ha pabouynx MecTax Ha CKJIaJaX, B CTOJIOBBIX, OBITOBBIX, JACKYPHBIX U
JIPYTUX TPOU3BOACTBEHHBIX ITOMEIICHUN, TA€ HET MAIllMH, TeHEPUPYIOITUX
BuOpanuto, (tur. 30);

B) Ha pabo4YMX MeCTaxX B IMMOMEIICHHUSIX 3aBOJIOYNPABICHUS, KOHCTPYKTOP-
CKUX Oropo, naboparopuii, y4eOHBIX IYHKTOB, BBIYHUCIUTEIBHBIX IIEHTPOB,
3IpaBIyHKTOB, KOHTOPCKUX TOMEIICHUSAX, pabOo4YnX KOMHATaX W JAPYTUX IIO-
MEIIEHUX 11T pa0OTHUKOB YMCTBEHHOI'O Tpya, (TUIl 3B);

e OOINIYIO BUOPAIMIO B KUJIBIX TMTOMEIIECHUSX M OOIIECTBCHHBIX 3JJaHUAX.

Tabnuua 2.3.2
JlonycTuMble BeJIMYMHBI HOPMUPYEMbIX IAPAMETPOB BUOpAUu padounx MecT
Cpennereome- [IpenenvHO nOMycTUMBIE 3HaYEHMSI BUOpOCKOpOCTH, b
TpHIECKHE Jlo- TpaHCTIOpTHAS TpancmopTHO- TeXHOTOIMYecKast B aJIMHHUACTPATUBHO-
HacTOTRI KaJlb- TEXHOJIOTHYE- YIPaBICHYECKUX
mojoc, ' Hast Z Xo, Yo cKas TUNA | TUNA | TUOA [OMELLEHISX 1 B
«» | «O» | «B» 0GILECTBEHHBIX
3MAHUSIX
1,0 132 122
2,0 123 117 117 108 | 100 | 91 84
4,0 114 116 108 99 91 82 79
8,0 115 | 108 | 116 102 93 85 76 75
16,0 109 | 107 116 101 92 84 75 75
31,5 109 | 107 116 101 92 84 75 75
63,0 109 | 107 | 116 101 92 84 | 75 75
125 109
250 109
500 109
1000 109
Koppekrupo- | 112 | 107 | 116 101 92 84 |75 75
BaHHBIC U
SKBUBAJICHT-
HBIE KOPPEK-
TUPOBAHHBIE
3HAYCHUSA U
UX YPOBHU
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JIns yMeHbIleHUsT BUOpallMKM MPUMEHSIIOT CIEIYIONIUE CIIOCOObl: YMEHb-
nieHue BUOpaIlMd B UCTOYHHMKE, BUOPOM3OJISIMS, BHOpOTalieHue, BUOPOIEM-
¢dbupoBanue, IpUMEHEHNE CPEACTB UHANBU Y IBHOM 3aIUTHI.

Bubpouszonayus — 3amura coopy>XeHUN, MaIIuH, TPUOOPOB U JIOJIECH OT
BPEIHOTO BO3/ICUCTBUS BUOpALIUM MYTEM BBEJICHUS YIIPYTUX DJIEMEHTOB MEXTY
UCTOYHUKAMU BUOpAIlMU U 3alllUIaeMbIMU 0O0beKkTamMu. B kadecTBe yrnpyrux
AJIEMEHTOB MCIOJIB3YIOT MPY>KUHBI WU pe-

3UHOBBIE TPOKIAJIKU. DPGHEKT JOCTUTAETCS Hemounux
3a CUeT MepeBo/ia KoJie0aTeIbHON SHEPTUM B subpayuu
SHEPTUIO YIPYTUX JJIEMEHTOB W pacceuBa- Z Z

HUSI €€ B OKpYKarolyto cpeay (puc. 2.3.1).
D¢ hHeKTUBHOCT, BUOPOU3ZOIISIIIUN Ol1e-

HUBaeTCs KO3(PPUIHUEHTOM Tepenaydu, KOTo-

pBIM TIOKa3bIBaeT, Kakas JOJsA KoJjieOaTelb-

HOW DHEPruy MepeaacTcs OT HCTOYHUKA BUOPAIIMKA K OCHOBAHHUIO.
Koadduiment nepenauu

Puc. 2.3.1. Cxema BUOPOU30JSILIMH

1
Kn=7" > (2.3.1)
(£/£0f
rae f — yactora BUOpamuu, co3jgaBaeMas UCTOYHHKOM, ['11; fo — coOcTBeHHas
yacToTta, [ 11.

Pacuem suopousonayuu (npysHcuHHbvle amMopmu3amoput)

Bubpouzosnsiius ocyniecTBISIeTCsl TOCPEACTBOM BBEACHHUS B KOJIeOATEIb-
HYIO CHUCTEMY JOIOJHUTEIIBHON YIpPYyrod CBs3W, MPEMSATCTBYIOIIEH mepenaye
BUOpaIuii OT MallIMHBI — UCTOYHHMKA KOJIEOAHUI — K OCHOBAHHUIO UM CMEX-
HBIM 3JIEMEHTaM KOHCTPYKIIMU; 3Ta YIPYyTras CBsI3b MOXKET TaKXKe HCIOJb30-
BaThCs JIJIA OCJIA0JICHUS Mepeaadyr BUOpaluii OT OCHOBAHUSI HA YeJIOBEKa, JTM00
Ha 3alUIIAEMbIN arperar.

JInst BUOPOMBOJIAIMU CTAIIMOHAPHBIX MAIIMH C BEPTUKAJIBHOU BBIHYX-
JAIOIIe CUJION, Yallle BCEro, MPUMEHSIOT BUOPOM3OIUPYIOIINE OIOPHI THUIA
YOPYTUX MPOKIIAOK WIM NPY>KUH. BO3MOXHO HCIOJIb30BAHUE WX COYETAHUS
(KOMOMHUPOBaHHBIE BUOPOU3OJISATOPHI).

[IpyxuHHBIE BHOPOU3OISATOPHI MO CPABHEHUIO C MPOKJIAJAKAMU HMEIOT
psan npeumyniectB. OHU MOTYT IPUMEHSITHCS JJIsl U30JISIIUA KaK HU3KUX, TaK U
BBICOKMX YacTOT, JOJIbIIIE COXPAHSIOT MOCTOSHCTBO YIPYTHUX CBOMCTB BO Bpe-
MEHH, XOPOIIO IPOTHUBOCTOSAT JEUCTBUIO MACEN U TEMIEPATYPbl, OTHOCUTEIBHO
MajiorabaputHbel. OTHAKO OHU MOTYT MPOIYCKaTh BBICOKOYACTOTHBIE KOJieOa-
HUS, TIO3TOMY TPY>KHHHBIE BHOPOU3O0JISITOPHl PEKOMEHIYETCS B 3TOM Ciydae
yCTAaHABJIMBATh HA MPOKJIAJIKU U3 YIPYTHUX MATEPUATIOB TUIA PE3UHBI (KOMOU-
HUPOBAHHBIM BUOpOU30JISITOPTOP). Pe3nHa umeeTr Malyro MIOTHOCTh, XOPOIIIO
KpEMUTCA K JIeTajsiM, el JIETKO MPUIaTh J00yI0 (OpMy U OHA OOBIYHO HUCTIONb-
3yeTcs JJisl BAOPOU3OJISIIMY MAllTUH MAJIOW U CPEJTHEN MaccChl.
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YacTora COOCTBEHHBIN KOJIEOAHUA CUCTEMBI

1 | g
fo=—. |-, (2.3.2)
07 21\ 5¢q
rae fo — 4yacToTa COOCTBEHHBINM KoleOaHul cucteMsl, ['1; ¢ — YCKOpEeHHEe CBO-

6OIHOTO MaeHus, M/C; Sor — cTaTudeckas ocajaka, M.

Cratuueckas ocajJika - BEJIMYMHA, XapaKTEePU3YIOIIas U3MEHEHUE JIMHBI
IPY>KHUHBI O] IEUCTBUEM Beca MCTOUHHKA BUOpAIIUU.

O pekTUBHOCT, BUOPOU3OIALIMN ONPEALISIIOT KO3PUIIMEHTOM Tepeaa-
y. OH uMeeT PU3NIECKU CMBICT — Kakasl 4aCTh KoJIeOaTeIbHON SHEPIHUH Tie-
penaercs OT HCTOYHHKA KOJIeOaHUH K OCHOBAHMIO, HA KOTOPOM CTOUT YEJIOBEK.

Koaddumment nepenauu

1
Kn=(———35—’ (2.3.3)
S1fo) -1
rae f — 4acToTa BI/I6paI_II/II/I, co3jaBaeMas UICTOYHUKOM, 11,
DddexTuBHOCT, BUOpOM30iAMU AL TMOKa3bIBaeT, HAa CKOJbKO YMEHB-
IIUTCS YPOBEHb BUOPALIMK MPU UCIIOIb30BAHUHN BUOPOU3OJISLINHN:

1
AL=201g] — |, (2.3.4)

I1

rae AL — s dekTuBHOCTh BUOpOU30IsiinH, 1b.
YpoBeHb BUOpauu ¢ IpuMEHEHUEM BUOPOU30ISATOPOB (Lyy):

L —L._AL. (23.5)

L, — ypoBeHb BUOpAIlUM, CO3/IaBa€MbIil HCTOUHUKOM, 1b.
Bubpouzonsiiusa >d@PekTuBHA, €ciau MNOoJydeHHas BEJIMYMHA MEHBIIE
JOITYCTUMOM.

IIpumep pacuera

Tabauya 2.3.3
Hcxoaubie 1aHHbIE
Yactora BubO- | YpoBeHb BUOpaIuu, co3gaBaembiii | CTaTuyeckas ocaaka Pabouee
paruu £, ['np anekTpoasurareneMm L,, 1b NPYXKHUH Scp, M MECTO
16 106 0,009 (bpe3epoBIIUK

HacroTa COOCTBEHHBII KOJICOAHUI CHCTEMBl  f\ = 2L /09(’)8019 =526 T.
Tyy,

Koaddunuent nepenaun K = S 0,121.

2
167 4
5,26
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OddexTuBHOCTS BUOpOU3oIIsiiuu AL =20 - lg(ﬁj =18,34 nb.

YpoBeHb BUOpaluu ¢ IPUMEHEHUEM BUOPOU30JISITOPOB
Ly, =L,—AL=106—- 18,34 =87,66 nb.

Bup BuOpanuu i1 pabodero Mecta Gpe3epoBIIMKa:
- o0mast BUOparus 3a — TeXHOJOTHYecKasl.
-TI0 MECTYy ACHCTBUSA — HA MOCTOSHHBIX pab04YMX MeCcTaxX MPOU3BOJICTBEH-

HBIX IIOMEIIEHUUN TPEAIIPUSITUN;

Cormacio CH 2.2.4/2.1.8.566-96 «IIpousBojacTBeHHass BUOpaIus,
BUOpaIusi B MOMEIIECHUSX JKWIbIX U OOIIECTBEHHBIX 3[aHUW», JOMyCcTHUMas
BeJIMYMHA BUOpalMu s Bujga BuOpamuu 3a u yactoThl 16 'l cocrtaBisier
L0r=92 1b.

BoiBoa: BuOpouzossius 3¢ppexTrBHa, TaKk Kak BEIUYMHA YPOBHSA BUOpa-
MU TIOCJI€ IPUMEHEHUS NIPYKUH CHU3WIACH HUKE JTOITYCTUMOM BEJTUUUHBI.

2.4. 3amuTa o1 JJIeKTPOMArHUTHBIX OJIei

BrINMogHUTE pacdeT 3KpaHa Kak croco0a 3aliuThl OT 3JIEKTPOMArHUTHBIX
nosieit (OMII) ucrouHukoB pagumodacTor. BapuaHThl 3ajaHuii TPUBEJICHBI B
Tadm. 2.4.1.

Uctounukom m3nyuennss OMII aBnsieTcss reHepaTop paauoIOKaluOHHON
cranuuu. VicxonHbie JaHHBIE 11 pacyeTa:

® MOIIHOCTh T€HEPATOPA;

e yacTtoTa uznydyenus IMII;

® pasMepbl U MaTepUall SKPaHa,;

e BpeMsi palOThI llepcoHana t, u;

e paccrostHue oT ucrounrnka DMII go padoyero mecra.

Tabnuya 2.4.1
BapuaunTtsl 3aganuii
Bapuant | Momnocts | Hactora | PaccrosHue Bpems Tonmuuaa | Marepuan
Py, kBT | £, IT1 | mo ucrounuka | paboThl JKpaHa JKpaHa
7, M t,u h, MM
1 1,6 250 1,0 4 0,5 Craiip
2 1,0 150 1,5 5 0,6 AnroMuHuR
3 0,8 30 2,0 6 0,7 Menb
4 0.4 3 2,2 7 0,8 Crann
5 1,2 25 2,5 8 0,9 AnroMuHuR
6 1,4 8 2,4 7 1,0 Menb
7 1,6 200 2,1 5 0,9 Craiip
8 1,8 15 1,7 4 0,8 AmoMuHHN
9 2,0 1 1,4 3 0,7 Menb
0 2,2 0,4 1,3 2 0,6 Craisp
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IMopsinoxk pacuera:

1) paccuuTaTh IJIOTHOCTHh MTOTOKA YHEPTUM Ha paboyeM MecTe O6e3 MpuMeHe-
HHS CIIOCOOOB 3aIlUTHL;

2) paccuuTaTh MPEACIbHO JOMYCTUMOE 3HAYE€HHUE IIJIOTHOCTH MOTOKA DHEP-
TUW Ha pabovyeM MecCTe;

3) cpaBHUTH IUIOTHOCTHIO MTOTOKA SHEPTUU HA pabodyeM Mecte 0e3 MpuMeHe-
HHs c1oco00B 3amuTel ¢ [1/1Y. Caenath BRIBOS;

4) paccuutath TpeOyeMyro 3 (PEeKTUBHOCT SKpaHa;

5) paccunutath 3(PGHEKTUBHOCTh METAJUIMYECKOTO CIUIOIIHOTO JKpaHa Wu3
3aIaHHOTO MaTepuasia U TOJIIUHBI;

6) caenathb BBIBO/I.

ITosicHeHUSs K peIleHUuI0 3a1a49u
BozneiictBue snexkrpoMarauTHbix nosiel CBY nuanazona oneHUBaeTCs
BEJIMYMHOM IUIOTHOCTH ITOTOKA SHEPTUHU

M9 = EH = -Aer ,
47 12
rae [1I19 — mIoTHOCTh MOTOKA PHEPTHH, Br/™m*; E - HANPSKEHHOCTD JIEKTPH-
yeckoil coctaBistonier OMII, B/M; H - Hanps»KeHHOCTh MarHUTHOW COCTaB-
nsiromet OMII, A/M; Py — MottHOCTh ucTounuka OMII, BT; r — paccrosHue ot
UCTOYHHKA JO pabouero MecTa, M.

Cornmacno CanlluH 2.2.4.1191-03 «2nekTpoMarHuTHbeIEC MO B MPOU3BO/I-
CTBEHHBIX YCJIOBUSIX», MPEJAEIbHO JIOMYCTUMbIE YPOBHHU 3JIEKTPOMATHUTHBIX
nosen nuanasona yactot > 30 kI’ — 300 [T oneHMBaIOTCS 1 HOPMUPYIOTCS
10 BEJIMYMHE SHEPTETUUECKOM dKCIO3uLnu (23).

DHepreTuyeckasi KCNo3uius B auanazone yactotr > 300 MI'm - 300 I'T
paccuuThIBaeTCs 1Mo hopMmyIie

D, = 1D + T, (BT/M°)-4, (2.4.2)

2 .
rae I — nnotHOCTh moTOKa 3Hepruu, BT/M”; T — Bpemsi BO3AeMcCTBUA 3a
CMEHY, Y.

(2.4.1)

[TV sHepreruueckux 3Kkcrno3uuuii (33,,,) Ha pabounx MecTax 3a CMEHY
IpeacTaByIeHbI B Ta0d. 2.4.2.

Taonuua 2.4.2

Y sneprerudeckux 3kcno3unuii IMII nuanazona yacror > 30 kl'u - 300 I'T'n

39,y B AMana3onax yactoT (MI'n)

[TapameTp

0,03-3,0 | 3,0-30,0 | 30,0-50,0 | 50,0 -300,0 | 300,0 - 300000,0
99y, (B/m)*a 20000 7000 800 800 -
29y, (A/M) g 200 - 0,72 - -
99, (BT/MY) 4 - - - - 2
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OmHUM 13 METOIOB 3aTUTHI OT JEKTPOMATHUTHOTO M3IIYUCHUS SIBISICTCS
SKpaHUPOBAHME UCTOYHUKA WU pabouero Mecra. JKpaHbl MOTYT OBITh BBITIOJI-
HEHBI U3 CIUTOIIHBIX MUJIU CETYATHIX METAINTUYECKUX MATePHUAIIOB.

Tpebyemas a3 pexTuBHOCTE 3Kpana (Iy,) onpenensercs no Gpopmyse

6] ™ [I15/ Hnanﬂy, (243)

rae [1I19 - nnoTHOCTh OTOKA 3HEprun Ha pabodem Mecte 0e3 skpana; IOy
— nonyctumas BenuunHa [1119.

OP(DHeKTUBHOCT, METALIUYECKOTO CIUIONIHOIO 3KpaHa PacCUMTHIBAETCS
o opmyiie

Donep = 8686, 420 19— ), (2.4.4)
p 4-\2m f up

r2€ Dyyp - 3P (PEKTUBHOCTD IKPAaHUPOBAHMUS; f - 4ACTOTA, ['1; | - OTHOCHUTENBHAS

MarHuTHasi IPOHUIIAEMOCTh MaTepualia skpaHa (taoiu. 2.4.3); p - yeJIbHOE CO-

IPOTUBJICHHE MaTepHaiia 3kpana, OM'M; /1 - TOJIIIMHA METAJNINYECKOTO JINCTA

dKpaHa, M;

Tabnuua 2.4.3
XapaKkTepuCTUKH MATEPHAJIOB IKPAHOB
MaTepI/IaJI Y,Z[eJILHOC COIIPOTHUBJICHUC OTHOCI/ITCJ'II)HaH MarauTHasi
p, OMM IIPOHULIAEMOCTb L
ATIOMUHHIA 0,28 . 10" 1
Mezb 0,17.107 1
Craib 1,5.107 150

Ecimu O, >Dyp, TO 3KpaH 3aJaHHOW TONILMHBI YMEHBIIAET BEIUYMHY
OMII HrKE TOIyCTUMOM.

IIpumep pacuera

Tabnuua 2.4.4
Hcxoanbie 1aHHBIC
MomnocTs | Yacrota | Paccrosinue no | Bpems paGotbl Tonmuua Marepuan
P,.., kBt £, ITn HCTOYHHUKA 7, M t, 94 skpana /i, Mm JKpaHa
3,1 210 1,2 2,5 0,5 Cranb

[110THOCTHIO MOTOKA PHEPrUU Ha paboueM MecTe 0€3 MPUMEHEHHS CIIO-

COOOB 3aIlUTHI

TII1D = 3100 _ 171,4 Br/m>.

4m 1,22
Paccunrtaem npenenbHO TOMYyCTUMOE 3HAYEHUE TUIOTHOCTH MOTOKA DHEpP-
TUU Ha paboveM MecTe JIJIsi BpeMeHU paboThI orieparopa 2,5 u.
Cornmacno CanlluH 2.2.4.1191-03, nomyctumMas sHepreTudeckas Harpy3-
Ka Ha 4eJIOBEKa B JIeHb cocTaBiseT 2 Bt u/m’. I3,y = 2/2,5=0,8 Br/Mm.

28



[ImoTHOCTBPIO TIOTOKA BSHEPruuM Ha pabodyemM MmecTe 0e3 NpUMEHEHUs
croco0o0B 3amuThl npessimaeT [T/1Y.

Tpedyemas sppexkTuBHOCTH 3Kpana D tp = 171,4/ 0,8 = 214,2.

O} heKTUBHOCTH METATUIMYECKOTO CIUIONTHOTO IKpaHa U3 CTaly TOJIIIHU-
Hoit 0,5 MM

T-210 -10°-150
D 5kp :8,686\/ 5107 -0,0005 +20 lg(

D,=9425377> D,,=214,2.

BriBoa: 3kpaH W3 IUCTOBOM cTanu TOAMMHON 0,5 MM yMEHBIIAET IJIOT-
HOCTb 1ToToka OMII HrXke nomycTUMON.

377
4-2m-210 -10°-150 -1,5-10 "’

) = 9425377

2.5. 3amuTHOE 3a3eMJICHHE

BpinmonHUTh pacuer 3amMTHOIO 3a3emiieHus. BapuaHThl 3a1aHuii puBe-
IeHsl B Tab. 2.5.1.
HcxonHble naHHbIE U1 pacyeTa:
® BU/JI TPYHTQ,;
® yJIeJIbHBIE CONPOTUBIIEHUS TPYHTOB p, OM-M;
® BUJI 323€MIIMTENIA - BEPTUKAJIbHBIN TPYOUaThIii, 3ary0JICHHBIN B TPYHTE;
e JIMHA 3a3eManuTens L, M;
e MaMETp 3a3eMIIUTENS d, M;
e r1yOWHA 3aJI0KEHUA 3a3eMinTens H, m;
® [IMPUHA COCANHUTENHHOU MOJIOCH b, M;
® PACCTOSIHUE MEXAY 3a3€MIIUTEISAMU, d, M.
IIpuBecTu pacyeTHYIO CXEMY.

Taobnuuya 2.5.1
Bapuanrtsl 3aganuii
Bapu- I'pyHT Montnocts | Pa3mepsl 3a3eMIInTENS U COEAMHUTEIBHOM MOJIOCHI
aHT tpaHcop- | Jlnuna | Jlua- | I'mybuna | Paccros- | Illupuna
MaTtopoB, | L,M | METp | 3aJI0KEHUS | HUE MEX- | COCIUHU-
kBA d, M Hy, m Jly 323€M- | TEJIbHOMU
JUTENSIMA | TIOJIOCHI
a,M b, m
1 ['nuna 1250 3 0,02 0,5 3 0,020
2 CyriamHoK 1000 4 0,025 0,6 4 0,025
3 ITecok 630 5 0,03 0,7 5 0,030
4 Cymnecok 400 6 0,035 0,7 12 0,035
5 Topd 250 7 0,04 0,6 14 0,040
6 UepHozém 160 7 0,045 0,5 14 0,040
7 CanoBas 63 6 0,05 0,5 18 0,035
3eMIIst
8 KamenucTteii 40 5 0,055 0,6 15 0,030
9 CkanucTelit 25 4 0,060 0,7 12 0,025
0 ['nuHa 16 3 0,065 0,6 9 0,020
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IMopsinoxk pacuéra:

1) onpeieTuTh JOMYCTUMOE COITPOTUBIICHUE 3a3E€MJISIIOIIECTO YCTPOMCTBA — R;;

2)onpeAenuTh BEIWYMHY YAEIbHOTO CONPOTHBJIEHUS TpPyHTa prp MO
Taba. 2.5.2;

3)omnpenenuTb COMPOTUBIICHUS OJUHOYHOTO 3a3eMJIUTENST (BEPTUKAIBHOTO
3aray0JIEHHOTO B TPYHTE);

4)ompeeIuTh ~ KOJIWYECTBO  3a3eMJIUTENel M BBIOpaTh  CHOCOO
PaCIIONIOKEHHUS — B PSAJT WJIH 110 KOHTYPY;

S)onpenenutbs KOAQPUIUEHT UCIOIB30BAHUS 1y 3a3€MIIMTENICH U3 TPYO IO
Tadi. 2.5.3;

6) onpenenuTbh KOAQPUIUEHT UCTIOTB30BAHUS Tyo; COSTUHUTEIIHBHOM MOJIOCHI
o tab6mn. 2.5.4;

7) ONIpeIeNUTh MOJHOE COMPOTUBIICHHUE 3a3EMIIIOIIETO YCTPOMCTBA;

8)caenaTh BBIBOI.

IHosicHeHMsI K pelleHHIO 3a1a4U

3azeMJieHHEe M 3allMTHBIE MEPhI AJIEKTPOOE30MACHOCTU BBIOMPAIOTCS
COTJIaCHO TIpaBWJI YCTpOWCTB 3JekTpoyctaHoBok (I1YD). Cormacuo IIVD
UCTIOJIB3YIOT CIEIYIOIIME TEPMUHBI:

- KOCBEHHOE NPUKOCHOBEHUe — DIICKTPUYECKUN KOHTAKT JIIOACH WU KU-
BOTHBIX C OTKPBITBIMU MPOBOJSAIIAMHU YAaCTAMH, OKa3aBIIMMHUCS IOJ Ha-
NPSKEHUEM TTPU TOBPEXKIAECHUH U30JISLINH;

- 3awuma npu KOC8EHHOM NPUKOCHOBEHUU — 3aIUTa OT MOPAKEHUS BJIEK-
TPUYECKUM TOKOM IIPU MPUKOCHOBEHUU K OTKPBITHIM MPOBOISIIUM Yac-
TSIM, OKQ3aBIIUMCS MOJ] HAIIPSKEHUEM TTPU IMOBPEXKICHUN U30JISLINMY;

- 3a3emaumens — TPOBOASAIIAS YacTh WJIM COBOKYIHOCTh COEIMHEHHBIX
MEXy €000l TPOBOASIIMX YacTel, HAXOIAIIUXCA B 3JICKTPUUECKOM
KOHTAKTE C 3€MJICH HEMOCPEACTBEHHO WJIM 4Yepe3 MPOMEKYTOUHYIO IPO-
BOJAILYIO CPENLY;

- UCKYCCMBEHHbIU 3a3eMIumend — 3a3€MIIUTENb, CIEUAAIBHO BBIMNOJIHSIC-
MBIN JUUIS 1eJIeH 3a3eMJICHUS

- ecmecmeeHHbll 3a3eMaumenb — CTOPOHHSS MPOBOASIIAA 4YacThb, HAXO-
IAIIAsACS B AJIEKTPUYECKOM KOHTAKTE C 3€MJIEH HEMOCPEICTBEHHO WIIU
yepe3 NPOMEKYTOUHYIO MPOBOISIIYIO0 CPENY, UCIOJb3yeMas I Lelien
3a3€MJIEHUS;

- 3aMblKaHue Ha 3eMl0 — CIyYalHBIM JJICKTPUYECKUH KOHTAKT MEXITY
TOKOBEIYIIMMU YaCTSIMH, HAXOASAIAMUCS N0 HAMPSHKEHUEM, U 3EMJICH;

- HanpsadjceHue Ha 3a3eMasioujemM YCmpoucmee — HANPSHKEHUE, BO3HUKAKO-
[I€€ MPU CTEKAaHWH TOKA C 3a3€EMJIMTENS B 3€MIII0 MEXAY TOUYKOM BBOJA
TOKA B 3a3€MJIMTENb U 30HOM HYJIEBOrO MOTEHIMANA;

- conpomueieHue 3a3eMIAIue20 YCmpoucmea — OTHOIIEHUE HANPSIKEHUS
Ha 3a3€MJIIIOIIEM YCTPOWMCTBE K TOKY, CTEKAIOMIEMY C 3a3€MIIMTENS B
3EMITIO;
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- 3a3emieHue — MPEAHAMEPEHHOE AJIEKTPUUYECKOE COEIMHEHUE KaKOU-T00
TOYKH CETH, DJIEKTPOYCTAHOBKH WA OOOPYJOBAHHUS C 3a3eMIISIONIUM
YCTPOWCTBOM,;

- 3awummnoe 3a3zemnenue — 3a3eMIIEHUE, BBITIOIHSAEMOE B LENAX DIJIEKTPO-
0€301acHOCTH.

JI1st 3aIUThl OT TOPAKEHUS AIEKTPUUECKUM TOKOM B CIIydae MOBPEXIe-
HUS W3OJISIIIUU JOJIKHBI ObITh MPUMEHEHBI 10 OTACIIBHOCTH WJIM B COYETAHUU
CHEAYIOUIME MEPHI 3aIUThI TPU KOCBEHHOM MPUKOCHOBEHUU: 3aIIUTHOE 3a3€M-
JI€HHE, aBTOMATHUYECKOE OTKJIIOYEHHWE NUTAHMs; YpPaBHUBAHHE MOTEHIIMAJIOB;
BBIDABHUBAHHUE MOTEHIIUAJIOB; JBOMHAA WM YCHJICHHAs W30JISIIUS;, CBEPXHU3-
KO€ (Majoe) HaIpsHKEHUE; 3al[UTHOE 3JIEKTPUYECKOE pa3JeleHUE LEMNen; n30-
aupyromue (HeMpOBOASIINE) MOMEIIEHHUS, 30HbI, TUIOIIAIKH.

3almTy IpU KOCBEHHOM IMPUKOCHOBEHHMH CIIEAYET BBINOJIHATH BO BCEX
CIIy4asiX, €CJIM HaIPsHKEHUE B DJIEKTPOYCTaHOBKE TpeBbiiaeT 50 B nepemMenHo-
ro u 120 B nmocTrossHHOTO TOKa. B moMenieHusax ¢ MOBBIIMICHHOM OIIACHOCTBIO,
0c000 OIMAaCHBIX U B HAPY>KHBIX YCTAHOBKAX BBITTOJTHEHUE 3AIUTHI TP KOCBEH-
HOM IIPUKOCHOBEHUU MOXET MOTPEOOBATHCS MpU 00Jiee HU3KUX HAMPSIKEHUSX,
Harpumep, 25 B nepemennoro u 60 B noctostHHOro Toka wimn 12 B nepemen-
HOoro U 30 B mocTOsSIHHOTO TOKa MPU HAJTUYUKM TPeOOBAHUN COOTBETCTBYIOIIUX
rnaB [1YD.

JIist 3a3eMIIeHHsI 3JIEKTPOYCTAHOBOK MOTYT OBITh HMCIOJIB30BaHbI UCKYC-
CTBEHHBIE U €CTECTBEHHBIC 3a3eMJIUTENIU. B KauecTBe €CTeCTBEHHBIX 3a3€MIIM-
TeJel MOTYT OBbITh MCMOJIb30BAaHbI: METAJUNIMUYECKUE U KeJe300€TOHHBIE KOHCT-
PYKIIMH 3IaHUHN U COOPY>KEHUM, HAXOSIIMUECS B COMPUKOCHOBEHUU C 3€MJIEH, B
TOM YHCJIE KeJIe300eTOHHbIE (PYHIaMEHTHI 3JaHUN U COOPY>KEHUI; MeTaJInye-
CKHE TPyObI BOJOIIPOBO/IA, ITPOJIOKEHHBIE B 3eMiie. He nomyckaercst Ucmnoib30-
BaTh B KaYECTBE 3a3eMJIMTENIEH TPyOOIPOBO/IbI TOPIOUMX KUIKOCTEH, TOPIOUNX
WIN B3PBIBOOMACHBIX T'a30B M CMECEH M TPyOONpOBOAbl KaHAIM3ALUMU U IIEH-
TPaIbHOI'O OTOILJICHUS.

B kauecTBe MCKYCCTBEHHOIO 3a3€MJIUTENSI IPUMEHSIIOT CTAJIbHBIE TPYOBI,
CTEPHU, YTOJIKH, PACIOJIOKEHHbIE B TPYHTE TOPU3OHTAIIBHO WU BEPTUKAIIb-
HO. VICKyCCTBEHHBIE 3a3€MJIUTENIM MOTYT OBITh U3 YEPHOU WM OIMHKOBAHHOU
CTaJIv WU MEJIHBIMH.

TpeOGoBanus 3aMTHI TP KOCBEHHOM MPUKOCHOBEHUHU PACTIPOCTPAHSIOT-
Csl Ha: KOpIyca 3JIEKTPUUYECKUX MalllMH, TpaHCPOpMaTopoB, anmaparoB, CBe-
TUJIBHUKOB U T. I1.; IPUBOJBI JIEKTPUUYECKUX alllapaToB; KapKachkl pacipeaeiu-
TEJbHBIX IATOB, IIIUTOB YIPABJICHUS, METAUTMYECKUE KOHCTPYKIIUU pacipee-
JUTEIBHBIX YCTPOUCTB, KaOelbHbIE KOHCTPYKIIMU, METAJUIMYECKHUE KOpIiyca
NEPEJBIKHBIX U TEPEHOCHBIX BJEKTPOINPUEMHHUKOB; 3JIEKTPOOOOPYIOBAHMUE,
YCTAHOBJICHHOE Ha JABMXKYIIUXCS YACTAX CTAHKOB, MAIlIMH U MEXaHU3MOB.

Ha3HnaueHne 3alMTHOrO 3a3eMJIEHUS - A3TO YCTPAHEHUE OMNAacCHOCTHU
MOPAXKEHUS AIEKTPUYECKUM TOKOM MPHU MPUKOCHOBEHHH YEJIOBEKA K KOPIYCY
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AJIEKTPUUECKON YCTAHOBKU, HAXOJAIIEMYCS II0J] HalpsOKEHUEM, B Clydae
npo0os u3onsuu pa3. 3auUTHOE 3a3€MIICHUE TPUMEHSIETCS B SJIEKTPUYECKUX
cetax HampsbkeHneM 10 1000 B ¢ u301MpoBaHHON HEUTpAIbIO M B CETSX
HanpspkeHueM 6osiee 1000 B ¢ mr00bIM peskUMOM HEHWTpaIu.

[IpyHIMN OEWCTBUS 3alMTHOTO 3a3€MJICHUS 3aKJIFOYAeTCS B CHIDKCHUU
HaANpPSKEHUsT Ha KOPITyCe 3JIEKTPOYCTAaHOBKU A0 0€30macHOro 3HaueHus. Benu-
YUHOM, XapaKTepU3YIOIIEeH CTENEeHb OMAaCHOCTU MPUKOCHOBEHUS YEOBEKa K
KOPITYCY 3JIEKTPUYECKOW YCTAHOBKH, HAaXOASIIEHCS TMOJI HAMpPSIKEHUEM, SIBIIS-
€TCsl HallpsKEHHUE MPUKOCHOBEHUS, KOTOPOE MPEJICTABIAET CO00I pa3HOCTh MO-
TEHLUAJIOB 3a3€MJIUTENS (P; U OCHOBAHUS Qo

r
U = - = - l-—)=0 «a 2.5.1
mp - P Poc T 95 ¢ ( )=, (2.5.1)
rjae o - Ko3PUIUEHT TPUKOCHOBEHHUS; 7 - PaJInyC 3a3€MIIUTEINS; X - pACCTOSIHUE
OT BJIEKTPOOOOPYIOBAHUS JI0 3a3EMIIUTEIIS.

[ToTeHman 3a3emMauTeNs ONPEACIACTCAS BEIMYMHON TOKA, 3aMbIKaHUS Ha
3eMJTIO /; K BEJIMYMHOM COMPOTUBIICHUS 3a3EMIISIIOIIETO YCTPOMCTBA R ;:

(P3 = [3 R3- (252)

BenuunHa noteHIana oCHOBaHus, T.€. MECTA, HA KOTOPOM YCTaHOBIICHO
ANEKTPOOOOPYAOBaHUE, 3aBUCUT OT PACCTOSIHUS €T0 10 3a3emuntend. B ciyuae,
KOTJla 3a3eMJIMTENIb PACIOJIOKEH HETOCPEACTBEHHO IO/ 3alUINaeMbIM AJIEK-
TPOOOOPYIOBAaHUEM X = 7, TIOTEHIIMAT OCHOBAHMS PaBEH MOTEHIIHATY 3a3€MJIU-
TeJS ¥ HaNpsDKeHHE MPUKOCHOBEHUS paBHO HYyJt0. Ecim ke 3azemuurens yna-
JIEH OT 3JIEKTPOYCTAaHOBKM Ha paccTosinue 0oznee 20 M (x > 20), TO nOTEeHIMAT
OCHOBaHHSI MOKHO CUMTATh PABHBIM HYJIIO, a HAMPsKEHUE MPUKOCHOBEHUS Oy-
JE€T MaKCHMAaJIbHBIM M PaBHBIM HAIPSIKEHUIO HAa KOPIYyCe AJIEKTPOYCTAHOBKH,
KOTOPOE€ COOTBETCTBYET MOTEHIIMATY 3a3€MIITUTENS ;.

BenuunHa Toka 3aMbIKaHHS Ha 3€MJIIO0 3aBUCUT OT pEKMMa HEUTpaau
cetu. B ciaydae TpexdaszHoil ceTu ¢ U301MpoBaHHON HelTpalbio (puc.2.5.1) Tok
3aMBIKAHUS Ha 3EMITIO

Ud
Is=—> (2.5.3)
R 3 + =
3
rne Uy~ ¢asHoe HampspkeHue ceTH. B; z - mosHoe compoTuBieHHE (ha3HBIX
IPOBOJIOB OTHOCHUTENILHO 3€MIIH.
r

z= m ) (2.5.4)
TI€ 7 U C - COOTBETCTBEHHO AKTUBHOE CONMPOTHUBJIICHUE HM3OJISIIUMU MPOBOAA U
€MKOCTb ITPOBOJIa OTHOCUTEIBHO 3€MJIH; j - OEPATOP KOMILIEKCHOW BEJIMYUHBI;
@ - YIJIOBasi 4acToTa TOKa, ¢,

MuHuManbHOE CONPOTHUBJIEHUE H30JAUU, coryacHo IIYD, cocrasnser
0,5 MOwm.
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R L,

x=20mM

Puc.2.5.1. CxeMa 3alIIUTHOT0 3a3eMJIEHUS JIeKTPOycTaHOBKH (JY):

[ - 3a3eMJIAIOIMI IPOBOJAHMK; 2 - 3a3€MJINTEIIb CTEPKHEBOM; 3 - KpUBas pPACTEKaHUs TOKaA B
3emJie; /3 - TOK 3aMBIKaHUS Ha 3a3€MJIUTENb, A; R3 - CONPOTUBIEHHUE 3a3€MJISIOLLETO
ycTpoicTBa, OM; [, - TOK, MPOXOAAIIUI Yepe3 yenoBeka, A; R, - CONpOTUBIECHUE YETIOBEKa
(axtuBHOE), OM; Uy, - HANIpSZKEHUE IPUKOCHOBEHHMS, B; Us - HanpsKeHUe Ha 3a3eMIINTENE,
B; @ - mOTEHIIaT OCHOBaHMSI B MOMEIIEHUH; O - KO3()(PHUIIMEHT MPUKOCHOBEHUS (3aBUCHT
OT PacCTOSIHUA X MEX/1y MECTOM OCHOBAHUS, HA KOTOPOM CTOMT YEJIOBEK, U 3a3€MIIUTEIIEM,
n3mensiercs ot 0 1o 1)

CormacHo «IIpaBmwiiam yCTpoOMCTBa 3JIEKTPOYCTAHOBOK» JOIYCTHUMBIE
3HAQYEHUs COIMPOTHUBIICHHS 3a3eMIsIomuX ycrpoiicte mist JY mgo 1000 B
cinenyromnme: R, = 4 Om; R, = 10 OM, eciiu MOIIHOCTh TpaHC(POPMATOPOB HE
npesbimaer 100 kB-A.

CompoTHBiI€HME  PacTEKaHMIO  TOKAa  OJIMHOYHOTO  3a3eMIIUTENS
(BEpTUKAJIBHOTO 3aryy0JIEHHOTO B TPYHTE) onpeaessieTcs no popmye

p
Rs :Lp-(lnz—L+lln4H—+L} Om, (2.5.5)
0 27l d 2 4H-L

rae L — mivHa 3a3eMiuTenis, M; d - JuaMeTp 3azemuiutens, M; H — riyOuHa
3QJI05KEHUS] CEPEIMHBI JIEKTPOa OT MOBEPXHOCTHU TPYHTA, M.
['myOrHa 3a10KeHus OnpeAeiaTes mo Gpopmyre:

1
H=Hj+L, (2.5.6)

rae H, - rmy6una 3anoxenns, .

Ecau  comportuBnenne Rop MEHBIIE WM  PaBHO  JIOMYCTUMOMY
CONPOTHUBJIEHUIO R, TO TPUHUMAEeM OJUH 3azemunTenb. Ecnu oOiee
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CONPOTHUBJIEHUE Rpp 00JIbIIIE JOMYCTUMOTO CONPOTUBIICHUS R;, TO HEOOXOIUMO
MIPUHATH HECKOJIBKO 3azemuiutelicl. KonmuecTBO 3a3zeMiinTelie onpeensieTcs
o gopmyiie

R

OB
n= , 2.5.7)
R3My
e MNs - KOO(MOUIMEHT HCIOIL30BAHMS BEPTUKAIBHBIX 3a3€MIIUTENCH,

omnpeaesieMbli u3 Taou. 2.5.3.
ConpoTuBJIEHUE COCIMHUTEIIBHON TIOJOCHI 3a3eMJIMTENIE B TpyHTE
omnpeaesieTcs no popmyse
2
T1OJI 0
i€ Lpoy - JJIMHA COCAMHUTEIBLHON IOJOCHI, M; b - IIUpPUHA COCAUHUTEIBHOU
oJIOCHI, M; Hy- r1yOnHa 3aJI0)KEeHHS, M.
JInmrnHa cOeAMHUTENBHOM MOJIOCHI PACCUUTHIBACTCS:
® IIpHU PaACIMOJIOKECHUH 3a3eMIIUTeNeH B psif Lo, =1,05a(n — 1);
® [IpU PACIOJOXKEHUHU 3a3€MIIMTENCH MO KOHTYPY Lpnox =1,05an, tne a —
pPacCTOSTHUE MEXIY 3a3€MIIUTEISIMM, 7 — KOJMYECTBO 3a3EMIIUTEIICH,
[IPUHUMAEMOE U3 PaCU€Ta.
[TonHOE COMPOTUBIICHUE 3a3€MIISIONIETO YCTPOMCTBA (3a3eMiidTeNie U
COEMHUTEIIbHBIX T0JI0C) OIpeesieTcs mo popmylie

R .R
Ob ™~ "TI0JI
R= P R ,Om (2.5.9)
osMnon * fronNr”
rie  KO3PQPUIMEHTBI Tyo; - HUCHOJB30BAHMSI  COCMHUTEIBHOU  IMOJOCHI

(tabm. 2.5.4), nr - ko3 PUIMEHT UCIONIb30BaHUS 3a3eminTtenei (Taoiu. 2.5.3).
[TonyueHHoe 3HAYEHUE MOTHOTO COMPOTHUBIICHUS 3ATUTHOTO 3a3€MIICHUS
JOJKHO OBITH MEHBIIIE IOITYCTUMOTO COIPOTHBIICHHUS.

Tabnuua 2.5.2

y[[e.]'ll)lll)le ANIEKTPUIECCKHUE CONMMPOTUBJICHUA PA3JIMIHBIX TPYHTOB

I'pyHTt, BOna Y nenpHbIE SJIEKTPUYECKUE COIIPOTUBIICHUS
rpyHTOB, OM'M

I'nuna 8—70
CyrianHok 40 -150
Ilecok 400 — 700
Cymnecok 150 — 400
Topd 10—-20
UepHozém 9-63
CanoBas 3emiis 30 —-60
Kamenuctsiit 500 — 800
CkanucTelit 10° - 10’
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Tabnuua 2.5.3

Ko3ppuuuenTsl ncnob3oBanust 1My 3a3emJmTesieii u3 Tpyo

OTtHoleHne IIpu pazmelennu B psin IIpu pazmeliennu o KOHTypy
paccTosiHusA
MeSKITY TPY6a- Yucno tpy6 Ne Yucno tpy6 MNs
MH K HX JUTHHE (Yrosikon) (Yrosikon)
1 2 0,84-0,87 4 0,66-0,72
3 0,76-0,8 6 0,58-0,65
5 0,67-0,72 10 0,52-0,58
10 0,56-0,62 20 0,44-0,5
15 0,51-0,56 40 0,38-0,44
20 0,47-0,5 60 0,36-0,42
2 2 0,9-0,52 4 0,76-0,8
3 0,85-0,88 6 0,71-0,75
5 0,79-0,83 10 0,66-0,71
10 0,72-0,77 20 0,61-0,66
15 0,66-0,73 40 0,55-0,61
20 0,65-0,7 60 0,52-0,58
3 2 0,93-0,95 4 0,84-0,86
3 0,9-0,92 6 0,78-0,82
5 0,85-0,88 10 0,74-0,73
10 0,79-0,83 20 0,68-0,73
15 0,76-0,8 40 0,64-0,69
20 0,74-0,79 60 0,62-0,67
Taonuua 2.5.4
Ko3¢gpuuueHT HCIOIBb30BAHUSA 1);0; COCTUHUTEIHLHOM MOJIOCHI 3a3eMIHTe e
OTHoLEHNE pacCTOsIHUS Yucno tpy0
MEXY 3a36MIIMTEISIMU 4 2 10 20 30 50
K UX JUTUHE
[Ipu pacnoyio)KeHUU 3a3€MIIMTENEN B P
1 0,77 0,67 0,62 0,42 0,31 0,21
2 0,89 0,79 0,75 0,56 0,46 0,36
3 0,92 0,85 0,82 0,68 0,58 0,49
[Ipu pacnosioxkeHUn 3a3eMIIMTENEN 110 KOHTYPY
1 0,45 0,36 0,34 0,27 0,24 0,21
2 0,55 0,43 0,40 0,32 0,30 0,28
3 0,7 0,80 0,56 0,45 0,41 0,37
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IIpumep pacuera
Hcxoauble faHHBIE K pacueTy MpUBEACHBI B Ta0. 2.5.5.

Hcxoanbie 1aHHBIC

Tabnuya 2.5.5

I'pynr | MomnocTs PasMmepsl 3a3eMimTeINIs M COCAMHUTEIBHON ITOJIOCHI
tpanchopma- | Inuna | Juamerp | I'myOuna Paccrosinue [[npuna
Topa, KBA L,™m d, M 3aJI0KCHUS MEXITY COCJINHU-
Hy,m 3a3eMJIMUTE- TEIBLHOMN
JISIMU d, M II0JIOCKI b, M
['nuna 400 5,5 0,028 0,55 11 0,023

OnpenensieM [ONYyCTUMOE COMPOTUBIIEHUE 3a3€MJISIOIIEIO YCTpPOMCTBa
R;=4 Om. Haxoaum BeIMUMHY yAETBbHOTO CONPOTUBIECHUS TpyHTa prp = 50 OM-M.

BorunciisieM CONMpOTHBIIEHHWE OJMHOYHOIO 3a3eMJIUTENs (BEPTHUKAIBLHOTO
3ariy0JIEHHOTO B TpyHTE) 110 hopmyIie

p
:Lp(ln2+lln4H+l}OM,
00 2n/ d 2 4H-I

rae L =5,5 m qnuna 3azemnutens; d =0,028 m quametp 3azemiuurens; H,=0,55 m
rIIyOuHA 3aJI0KCHHUS.

(2.5.10)

FJIY6I/IHa 3AJIOKCHUA CCPCAUHBI DJICKTPOda OT ITOBCPXHOCTU I'PYHTA

H:H0+%L:0,55+0,5-5,5:3,3 M.

50 2-55 1, 4-33+55

= | In +—In——>=
00 2755 0,028 2 4-33-55
OG6miee conpoTuBiieHne Rogp 00JIbIIIE TOMYCTUMOTO CONTPOTUBIICHUS R;, TO

IPUHUMAEM HECKOJIBKO 3a3eMIIUTENEH.
OrnpenensieM KOTUYECTBO 3a3€MIIMTENEH IO hopmyJie

Rog _ 9,28
Rn, 4-085

):9,28 Om.

n= =272 mr. (2.5.11)

riae Mg = 0,85 - KO3 PuIMEeHT NCIIOIB30BaHNSI BEPTUKAIBHBIX 3a3€MIINTENIEH.
[TprHUMaeM KOIMYECTBO 3a3eMIIMTENICH #=3 U paclojiaraéM ux B psii.
OnpeneneHre CONPOTUBIIEHNUS! COCAUHUTEIBHON MOJIOCHI 3a3€MJIUTENIEN B

TpyHTE M0 opmyJie

212
—_ P pmon oy (2.5.12)
non  27L bH
1OJI 0
rae Ly, — IJWHA COENMHUTEIBbHOM Tmoiockl, M; b = 0,023 M — mwmpuHa
coequHUTeNbHOU Tonockl; H, = 0,55 M — riyOuna 3anoxenus; a = 11 M —

PaCCTOAHUEC MCKAY 3a3CMIIMTCIIEIMUA, 1 = 3 — KOJIMYECTBO 3a3EMJIUTEIICH.
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I[J'II/IHa COCHHHHTCHBHOﬁ ITIOJIOCHI l'IpI/I paCHOJ'IO)KGHI/II/I 3&36MJ'IPIT€J'ICI>1 B pﬂ,[[
Luos = 1,05-11-(3-1) = 23,1 m.
50 2.2312
R = In
non -~ 2.314.231  0,023-0,55
OmnpenernseM MOJTHOE COMPOTUBIICHUE 3a3€MJISIOIETO YCTPOMCTBA

=3,910mMm.

R=— fofmor oy (2.5.13)
Ro6nnon + Rnonan
TIe MNuor=0,85 — KOd(PUIIMEHT HCMOJMb30BaHUS COCAUHUTEIBLHON IOJIOCHI;
N:=0,89 - KO3 PUITUEHT UCTIOTH30BAHUS 3a3EMITUTEIICH.
9,28-3,91

=198 Om,

9,28-0,85+391-0,89-3

Bwvi6oo: monydeHHOE 3HAYEHUE IIOJHOTO COMPOTHUBIICHUS 3aIIUTHOIO

3a3€MJICHUSI MEHbBIIE JOMYyCTUMOTO comnpotuBieHus R, = 4 Om. Takum

o0pa3oM, 3a3eMIISIONIEe YCTPOMCTBO COCTOMT M3 TPEX BEPTUKAIBHBIX
3a3eMJIMTeNeH JUIMHOM 5,5 M.

2.6. AHaJIM3 TpaBMaTH3Ma

Onpeaenutb KO3PHUIHMEHT YACTOTHI U KOAIDPUIIUEHT TIKECTH TpaBMa-
THU3Ma Ha MPEANPUITHH O TOJYTOIUsIM M 3a roja. BapuaHTsl 3agaHuil mpuBe-
JIeHbI B Ta0I. 2.6.1.

Hcxomubie qaHHBIC IS pacyera:

® CpEeIHECIUCOYHAS YUCIEHHOCTh PaOO0TAIOIINX, THIC.UeT;
® KOJMYECTBO HECUYACTHBIX CIIY4YaeB C MOTEPEH TPYAOCIIOCOOHOCTH;
® KOJIMYECTBO JHEW HETPYIOCIOCOOHOCTH B 1-M TONYTOAWH IO TPUYUHE

TpaBMaTu3ma, ,Z[Heﬁ.
Tabnuya 2.6.1

BapuaunTtsl 3aganui

Bapuant 3aganus o1 (213 |4|5|6|7|8]09

CpennecnricoyHasi YUCICHHOCTH pabo-
TalOIIMX, ThIC. YeTl.

KonmndecTBo HECUACTHBIX CIy4YaeB ¢
norepei TpyA0CrnocoOHOCTH B 2121313445566
1-Mm nonyroauu, €.

KonnuecTBo qHEH HETPYIOCTTOCOOHO-
CTU B 1-M MOJIyroauu 1Mo NpuyrHe 55165 |55(165]70 75|70 (75| 80 |85
TpaBMaTHU3Ma, THEN

KonnuecTBO HECUACTHBIX CITy4aeB C
MOTEPEH TPYyA0CTIOCOOHOCTH BO 2-M 34 (1 (3|4 |5]2]6 |54
MIOJTYTOJINH, €]1.

KonndecTBo aHEH HETPYIOCTIOCOOHO-
CTH BO 2-M MOJIYTOANH MO MPUYUHE 40 | 45 |45 |55 | 55|45 (25|35 |55 |55
TpaBMaTU3Ma, THEei

10 | 15 20|25 |30 |35|40 (45| 50|55
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IHopsaok pacuera:
1) paccuntarh K03(PHUIIMEHTHI YACTOTHI U TAKECTU TPABMATHU3MA,;
2) cnenathb BBIBOJBI MO Pe3yJibTaTaM PacyeTOB.

IosicHeHNs K pellIeHUI0 3a1a41

Hecuacmmuwlit cnyuait na npou3eoocmee — ciiydail TpaBMAaTHUYECKOTrO
MOBPEXKJICHHUS 300POBbS OCTPAAABIIETO MO MPUYUHE, CBSI3aHHOM C €ro TpyHo-
BOH JCSATEIHHOCTHIO, UJIH BO BPEMs paOOTHI.

3aKOHOJATEIBLHO OMPEICIICHUE TePMUHA «HECYACTHBIN CiTydail Ha TIPOU3-
BoAcTBe» (manee - HC) ycraHoBieHO QenepanbHbIM 3aKOHOM OT 24 HIOJS
1998 1. Ne 125-®3 «O06 00s3aTeIbHOM COIMATLHOM CTPaXOBaHUH OT HECYaCT-
HBIX CJIy4YaeB Ha MPOM3BOJCTBE U MPO(EeCCHOHANBHBIX 3a00eBaHmi». B cooT-
BETCTBUHU CO CT. 3 ykazanHoro ®3 HC — 310 coObITHE, B pe3ynbTaTe KOTOPOTO
3aCTpaxOBaHHbBIM MOJIyYUJI YBEUbE WJIM MHOE MOBPEXKJICHUE 3JI0POBbs MPU HUC-
MOJIHEHUH UM O0S3aHHOCTEUW MO TPYJIOBOMY AOTOBOPY (KOHTPAKTY) U B MHBIX
YCTAHOBJICHHBIX TaHHBIM D3 cilyyasx Kak Ha TEPPUTOPUU CTPAXOBaTENs, TAK U
3a ee mpejenaMu JIM00 BO BpeMs CJEJOBaHUS K MECTY pabOThl WX MPHU BO3-
BpallleHUHU ¢ MecTa pabOThl HA TPAHCIIOPTE, IPEAOCTABIICHHOM CTPaXxOBaTEJEM,
U KOTOPOE TMOBJIEKIO HEOOXOIUMOCTh MEPEeBOJia 3aCTPAXOBAHHOTO HA APYTYIO
paboTy, BpEMEHHYIO WM CTOMKYIO YTpaTy UM NMpo(ecCHoHaIbHOU TPYI0CIO-
coOHOCTH MO0 €ro CMEPTh.

Cdoepa nmeiictBust @3 ot 24 uronsg 1998 r. Ne 125-D3 ornryaercs ot che-
pol neiictBus TpynoBoro kojaekca (nanee - TK) P®. B coorBeTcTBHM C moJi0-
weHusimMu ct1. 227—231 TK PO paccrenyrorcsi B yCTAHOBJIEHHOM UM MOPSIKE
HC, npoucmieniume He TOJBKO ¢ paOOTHUKAMHM, BBHITOJHSIONIMMU pabOTy IO
TPYAOBOMY JIOTOBOPY, HO U C IPYTMMU JIMLAMH, YYACTBYIOIIMMHU B MPOU3BOI-
CTBEHHOU JESATEIbHOCTH OpraHu3aluu, padoTo1aTes.

PasBepHyTO€E coaepKaHue TEPMUHA «HECUYACTHBIW Cly4yald Ha IPOU3BOA-
ctBe» naercs B cT. 227 TK PO, X0Ts UCNONB3YIOTCS T€ XK€ MPU3HAKH, UTO U B
ONPENCIICHUH, YCTAHOBIEHHOM B CT. 3 @3 ot 24 urona 1998 r. Ne 125-®3. On-
Hako B cT. 227 TK P® B kauecTBe OCHOBHOIO KBaJIU(DUITUPYIOLIETO MPU3HAKA
HC ycTaHoBi€HO HCTIONHEHHUE TPYIOBBIX O0S3aHHOCTEHW WIIM BBHITIOJIHEHHE Ka-
KOW-T100 paboTHI MO MOPYYCHHUIO pabOTOATENs, & TAKKE MPU OCYIIECTBICHUU
UHBIX MPABOMEPHBIX JIEHCTBUM, OOYCIOBICHHBIX TPYIOBBIMUA OTHOIIECHUSIMU C
paboTtonaTenem OO COBEPIICHHBIX B €ro MHTEepecax. Takoe colepxkaHue IMo-
HSATHUSI «HECUACTHBIA CiIydaid Ha MPOU3BOJICTBE» COOTBETCTBYET CTAHIAAPTHOMY
MEXIYHAPOAHOMY TEPMUHY «IPO(eCCUOHATBbHBIN HECYACTHBIN CITydail.

YcTaHoOBIEHO, YTO MaTepHUaIbHBIC YOBITKH JIa)K€ TIPU OTHOCUTEIBHO JIeT-
KHX TpaBMaX COCTaBJISIOT 3HAYUTEIbHYIO BeIMUMHYy. Hanpumep, B xoje uccie-
JIOBaHUM, MPOBEJIECHHBIX aMEPUKAHCKUMU YUYEHBIMHU, OBLIO YCTAHOBJIEHO, YTO
IPOU3BOAUTEIHHOCTD TPyJa OpUTaabl MOCTE MOTEPH OJHUM U3 €€ WICHOB JIBYX
najblieB HA pyKe CHU3WIACh Ha 19% u B TeueHue 63 aHel Obla HUXKE OOBIU-
HOU. Y Opwuranbl, paboTaromieil Mo COCEACTBY, MPOU3BOAUTEIHHOCTH TPY/a
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causuiack Ha 12%. O6mmue yobiTku coctaBmim 509 950 nomn. CIIA.

JIJisl OLIEHKW YpPOBHSI MPOW3BOJCTBEHHOTO TpaBMaTH3Ma HCIOJB3YIOTCS
OTHOCUTEJIbHBIE CTAaTUCTHUYECKHE TOoKa3zaTeau (KO3(PQUIIMEHThI) YacTOTHI,
TSDKECTU U KO PUIIMEHT 00111eT0 TpaBMaTU3Ma Ha MPEIPUSITHH.

Koaddurment vactotsr TpaBmaTusma Ky OIIpeaesseTcsl YiCIOM HeCUacT-
HBIX ciy4aeB, npuxogsmmxcs Ha 1000 paGortarommx 3a oOmpeneaeHHbIN
KaJICHIApHbINA niepuro/1 (roj1, KBapTan)
Kq=(T/P)1000, (2.6.1)

rae 7 — 4YKCIIO HECYACTHBIX CIy4YaeB 3a KOHKPETHBIM mepuoj (0O0mmx, Tsxe-
JIBIX, CMEPTEINIbHBIX ); P — CpeIHECTTMCOYHOE YHCIIO PA0OTAIOIIHX.

[To manabiM MexnayHapogHoro broopo Tpyaa, mokasaresib 4aCTOTHI JIst
CIIy4aeB CO CMEPTEJIbHBIM MCXOJ0M B Pa3HbIX CTpaHax paznuueH. Hampumep, B
OPI' — 0,042, 8 CIIA — 0,048, B Amonuu — 0,049, B8 Poccun — 0,143, B
bpazunun — 0,228.

Koadutment tspkectun TpaBMatuzma K, XapakTepu3yeT CPEIHION JTH-
TEJIbHOCTh HETPYAOCIOCOOHOCTH, IPUXOISAIIYIOCS HA OJJMH HECYACTHBIN Cydail

K. = D/T, (2.6.2)
rae D- cymMMapHOE YHUCIO JHEW HETPYIO0CIOCOOHOCTH MO BCEM HECUACTHBIM

ciny4dasm. B Poccuiickon ®@enepannn K; = 27.

Koadpdunuent obmero tpaBMaTuzMa Ha npeanpusatuu Koegy, XapakTepu-
3YIOIIMM KOJMYECTBO JHEW HETPYAOCIOCOOHOCTH, KOTOPBIE TEPAIOT KaxIble
1000 paGOTHHKOB 3a OTYETHBIN MEPUOJ, PACCUUTHIBACTCS 110 (hopMyJie

KO6H.[ = .Kq KT .

[Toka3zatenp obmero TpaBmarusma B Poccun Kogy = 6. Ilotepu pabouero
BPEMEHU OT HECYACTHBIX CIy4aeB Ha MPOU3BOJCTBE cocTaBisuidi B 2010 r.
2,2 MJIH 4eloBeKO-AHel. HekoTopeie cTaTuCcTUYECKHE TaHHBIE O COCTOSIHUU
TpaBMatu3ma B P® npusenens! B Tadm1. 2.6.2.

Taonuya 2.6.2
CraTucTUKa NPOU3BOJACTBEHHOI0 TpaBMaTu3ma B P@

HanmeHnoBanue nokasarenei 2004 (2005|2006 {2007 (2008|2009 2010
UucneHHOCTh MOCTPaIaBIINX MTPU HECYACTHBIX
CIIy4asx Ha IIPOU3BOJCTBE C yTPaTOU TPyAOCIO-
COOHOCTH Ha OJIMH pabo4uil IeHb U OoJIee U CO
CMEPTEIbHBIM UCXOJIOM:
Bcero, ThIC. ye. 88 | 78 | 71 | 66 | 58 | 46 | 48
Ha 1000 paGoTatonmx 34 1311292712521 |22
UucineHHOCTh MOCTPaIaBIINX MTPU HECYACTHBIX
CJTy4asx Ha MMPOU3BOJICTBE CO CMEPTEIbHBIM HC-
XOJIOM:
Bcero, yen. 329213091(2900(2986 2550|1967 2004
Ha 1000 paboTaromux 0,129/0,124/0,119|0,124]0,109|0,090/0,094

39



2.7. PacueTr HCKYCCTBEHHOT0 OCBEIICHUS

Paccuntarh cucteMy OOIIEro MCKYCCTBEHHOTO OCBEILEHHUS ISl MPOU3-
BOJICTBEHHOTO MoMeleHus. Bapuantel npuBeaeHs! B Tadi. 2.7.1.
Pacuet 00111€T0 UCKYCCTBEHHOT'O OCBEILICHUS CJIEYET BBIMOJIHUTH METO-
I0M Ko3(PUIMEeHTa MCHOJIb30BaHUSI CBETOBOTO MOTOKAa C y4YETOM CBETOBOTO
II0TOKA, OTPAKEHHOT'O OT I10J1a, CTEH, OTOJIKA.
Hcxonuble naHHble 11 pacyera:
® HAa3HAYCHHUE NPOU3BOJCTBEHHOIO YYacTKa;
® pa3Mepbl IOMEUICHUS, M;
® TUII JIAMIIBI.
Taonuya 2.7.1

BapuaHTsl 3a1aHui

No HaumenoBanue npousBoi- Pa3mepsl nomenieus, M Tun namrbl

Bapu- | cTBeHHOro ydacTtka, 1iexa JUIMHA | IIMpUHA BBICOTA

aHTa
1 MexaHoCOOpOYHBIN 1IeX 24 12 8 JIUI
2 Y4acTOK TOKApHBIX CTAHKOB 36 12 6 JPJI
3 BpruncnuTenpHbIl LEHTP 12 12 4 JIJI
4 YyeOHas ayauTopus 10 8 4 JIJI
5 byxrantepus 12 8 3 JIJI
6 anCToic PYYHOMU dIIEKTPO- 24 18 2 JIPIT

JyTOBOM CBapKH

7 I{ex cOopku aBTOMOOMIICH 48 24 18 JIPJI
8 [1naBWJIBHBINA y4aCTOK 64 24 18 JPJI
9 JlaGopartopusi By3a 12 10 6 JUI
10 | bubnuoreka 24 18 6 JUI

IHopsaok pacuera:

1) B 3aBUCUMOCTH OT 33JIaHHOT'O paboyero Mecta He0OX0IUMO OMPEIETUTh:
® MUHHMMAJIbHBIA OOBEKT PA3IUUCHUS;
® XapaKTepUCTUKU POHA U KOHTpAcTa OOBEKTA pa3iuueHUs ¢ POHOM;
® XapaKTEPUCTUKY 3pPUTEIIbHOUN pabOTHI;
® paszpsi U MOoapa3psi 3pUTEIbLHON paOOTHI.

2) mo CII 52.13330-2011 «EcTecTBeHHOE U UCKYCCTBEHHOE OCBEIICHUE» YC-
TaHOBUTb HOPMHUPOBAHHYIO OCBELIEHHOCTH (£,) ¥ 3aM0aHUTh Tadu. 2.7.2;

Tabnuya 2.7.2
HopMbI 0CBEIIEHHOCTH € Y4€TOM XapaKTePUCTHKH 3PUTEJbLHBIX PadoT

[TapameTtp Bennunna napamerpa
1 2
Xapaxkmepucmuxa 3pumensHol pabomul.
Haumenpmii pa3mep 00beKTa pa3andyeHus, MM
Paspsi 3puTenpHOM paboThI
[Toapa3psa 3puTenbHO pabOThI
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Oxonuanue maon. 2.7.2

1

2

KonTtpacT o6bekta paznuiyenus ¢ GoHOM

Xapaxkmepucmuxa gona

I/ICKYCCTBCHHOC ob1ee OCBCIICHUC, OCBCIICHHOCTD, JIK

EcrectBennoe 6oxoBoe ocaemienue, KEO, %

Cosmeniennoe 6okoBoe ocsenienne KEO, %

3) BBI6paTB THUITI CBCTUJIBHUKA U TUII JTaMIIbI,

4) HalTH MHACKC MOMEIIEHUS | U ONIPEeAEIUTh KOd(PPHUIIMEHT UCTIOTb30BAHUS

CBETOBOTO MOTOKA 1);
5) onpenenuth ko3 duiment 3amnaca K;

6) K03 PUITMCHT MUHUMAaIbHON OCBEIICHHOCTH;

7) paccuMTaTh KOJUUYECTBO CBETUIILHUKOB, 3aMIOJTHUTD Ta0. 2.7.3;
8) MPUBECTU ICKU3 MOMEIICHUS C MPEITaracMoil CXeMOoM pa3BeCKH CBETHIIb-
HUKOB (pa3Mepbl CBETUIILHUKOB MPUHUMATH 1O Tadi. 2.7.5).

Taonuua 2.7.3

I[aHHble M0 pacuY€Ty UCKYCCTBCHHOI'0 OCBCIICHUST

[Ipon3BOACTBEHHOE TOMEIICHHUE

Hopwma ocBenieHHocTH, JIK

Tun cBeTiIbHUKA

Tuno mamMriel

CBeTOBOM IMOTOK JIAMIIBI, JIM

Koaddument 3amaca

HManexc nomenieHns

KoaddurmeHTs! oTpakeHHs:
TIOTOJTKA Proroa
CTEH Peren
10J1A Ppona

KoadduimienT ncnonp3oBaHus CBETOBOTO MOTOKA, %o

KomnuecTBO CBETUIILHUKOB

IHosicHeHHs K pelleHHI0 3a1a4u

[IpaBWJIBHO CHIPOEKTHUPOBAHHOE U PALMOHAIBHO BBIITOJIHEHHOE OCBELIE-
HUE MPOW3BOACTBEHHBIX MOMENICHUN HAa MPEANPUSATAN OKAa3bIBAET MOJIOKUTENb-
HOE€ MCUXO(PU3NOIOTHYECKOE BO3JICHCTBHE HAa padOTaIOUIUX, CIOCOOCTBYET MO-
BBIIICHNIO KA4Y€CTBA MPOMYKIIMKA W MPOU3BOIUTEIBHOCTH TPyAa, 00ECIICUCHHIO
ero 0e30MaCHOCTH, CHMKAET YTOMIICHME U TpaBMaTU3M Ha MPOU3BOJICTBE, CO-

XpaHsEeT BBICOKYIO pa0OTOCIIOCOOHOCTh B IpOLECCE TPY/IA.

Crer (BUAMMOE W3JIYYEHUE) NPEACTaBIsECT COOOW AJIEKTPOMArHUTHOE

u3JIydyeHue ¢ JiimHou BoHsl 0,38 ... 0,76 MKM.
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OcHoeHble ceemomexHudecKue XapaKmepucmuKu:

® c6emogotl nomox @ — 4acTh JIy4UCTOrO MOTOKA, BOCIIPUHUMAEMas 3pEHUEM
YeJIOBeKa KaK CBET; XapaKTEPHU3YyeT MOIIMHOCTH CBETOBOTO H3JTy4YCHUS,
U3MEPSAETCS B JIIOMEHAX (JIM);

® oceeujennocms E — 3T0 OTHOIIEHHE CBETOBOro Mmotoka @, paBHOMEpPHO
MaJIalollero Ha OCBEIIAEMYI0 MOBEPXHOCTh, K €€ miomaaud S (M°). 3a
CAMHUILY OCBEIICHHOCTH MIPUHSAT JIIOKC (JIK).

E=®d/S; 2.7.1)

® cuna ceema J — ATO OTHOIICHHE CBETOBOTO MOTOKa @ K TEJIECHOMY
yIIy O, B Mpeaeaax KOTOPOro CBETOBOM IMOTOK PaBHOMEPHO pacIpeIeiis-
€TCs; U3MepseTCs B KaHaenax (Ki).

J=®/W; (2.7.2)

® spKoCcmb B TOBEPXHOCTH IOJ YIVIOM O K HOPMald — 3TO OTHOIIEHUE
CHUJIBI CBETA J,, U3IIy4aeMON MOBEPXHOCTHIO B 3TOM HANpPaBJICHUU, ILIO-
maan S NpOEKIMU CBETSIICHCS MOBEPXHOCTH HA IUIOCKOCTh, NEPIEH/IH-
KyJSIPHYIO K 9TOMY HAIIPaBICHHIO; H3MEPSCTCS B KI/M .

B =J,/(Scosa) ; (2.7.3)

® K03 puyuenm ompasicenus p — 3TO CIIOCOOHOCTh MOBEPXHOCTH OTpa-
’KaTh IMaJalONIUi Ha HEC CBETOBOM IOTOK; OINpESaAeTCs KaK OTHOIIIC-

HHME OTPAXEHHOIO CBETOBOIrO MOTOKa Dyrp K NAJAIOLIEMY CBETOBOMY
nOTOKY Dpqy
P = Porp/Prray ; (2.7.4)
® ()on — NMOBEPXHOCTh, HA KOTOPOU paccMaTpPUBAETCS OOBEKT Pa3TUUCHUS;
B 3aBUCHUMOCTH OT KO3 (HUITMEeHTa OTPaKEHUS;

e xoumpacm oovekma ¢ gponom K — XapakTepHu3yeTcsi COOTHOIICHUEM SIPKO-
CTH By 00bEKTa pa3IudeHus U sspkoctu By poHa.

K = (By- Bo)/By . (2.7.5)

KontpacT cuurtaercs 6onpimmm, eciu K > 0,5 (00BEKT pe3KO BBIACIACTCS Ha
done), cpeauum — npu K = 0,2 - 0,5 u manem npu K < 0,2 (06bexT ciabdo 3a-
MeTeH Ha (oHe).

Buowvt u cucmemoi oceeuienuAn
I[J'IH CO3JaHusA CBETOBOI'O KOMCI)OpTa Ha IMpCANPpUATUAX UCITIOJIBb3YIOT:

¢ CCTCCTBCHHOC OCBCIICHHUC, CO3JaBaCMOC IIPAMBIMH COJIHCYHBIMH JIydaMH
" paCCCIHHBIM CBCTOM H€6OCBOI[a, MCHAIOMICCCA B 3aBUCUMOCTH OT I'€O-
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rpau4IecKoil MHUPOTHI, BPEMEHH T'0Jla U CYTOK, CTETICHH OOJaYHOCTH,
IPO3PaYHOCTH aTMOC(HEPHI;

® MICKYCCTBEHHOE OCBEICHHE, CO3/aBaCMOE DJIEKTPHUUESCKUMH MCTOYHUKAMU
CBETAa,

® COBMEIIICHHOE OCBEIIEHUE, TIPU KOTOPOM HEIOCTATOYHOE 10 HOPMaM ecTe-
CTBEHHOE OCBEIIICHHE JOTOJTHSIOT NCKYCCTBEHHBIM.
[To KOHCTPYKTHBHOMY HCITOJTHEHUIO MCKYCCTBEHHOE OCBEIEHHE MOKET

OBITH:

e o01mee, KOTOpPOE MOXKHO TPUMEHSTh B JUTEHHBIX, COOPOUYHBIX IIeXax,
CKJIQJICKUX M aJIMUHUCTPATUBHBIX 3/IaHHSIX;

® KOMOMHHUPOBAHHOE, KOT/Ia K OO0IIeMy OCBEIICHHUIO MMOMEIICHUS JT00aBIIs-
€TCSl MECTHOE, YCTAaHOBJIEHHOE HETIOCPEICTBEHHO Ha PabOYNX MeCTax, TJie
BBITIOJTHSAIOTCSI TOYHBIC 3pUTENbHBIC paboThl (HUIM(OBaHME, TOYCHHUE,
CBEpJICHUE).

Hcmounuku ceema
B xadecTBe MCTOYHHMKOB CBETA MPUMEHSIOT CJICAYIOIINE BUIBI JIaM:

® JIaMIIbl HAKAJINBAHUS;

® ra3opa3psiHbIC JaMIIbl (JIIOMUHECIEHTHBIC JIaMIIbl, FaJIOT€HHBIE JIAMIIBI,
nyroBeie pryTHble Jiamnbel (JIPJI), mammel HaTpueBblE BBICOKOTO

JABJICHUS, JIAMITbl METAJIJIOTAJIOTEHHBIE.

l'azopaspsonvle ucmounuxu céema - JIamibl, B KOTOPHIX U3Ty4YCHUE BUJIU-
MOT0O JIMAana30HA BOJIH BO3HUKAET B PE3YJIbTATE AJIEKTPUUECKOrO pa3psiaa B cpelie
WHEPTHBIX T'a30B, TAPOB METAILIOB WX UX cMecen. K razopa3psiHbIM HCTOYHHU-
KaM CBETa OTHOCATCS JIOMUHECLIEHTHBIE JIaMIIbl, TyTOBBIE PTYTHBIE JIAMIIbI

Jllomunecyenmnvie namnsi. lIpyuHIUN NEHUCTBUS OCHOBAH Ha JyrOBOM
paspsiie B mapax PTyTH HU3KOro JasiieHus. llomywaromieecs mnpu 3Tom
yibTpadUOIETOBOEC  U3JIyUYeHHE IpeoOpasdyercs B BUIAUMOE B CJOE
TrOMHHO(OpaA, TOKPHIBAIONIETO BHYTPEHHHWE CTEHKH JiaMmbl. Jlammbl
MPEACTABISIOT CO0OM JUIMHHBIE CTEKISHHBIE TPYOKH, B TOPIBI KOTOPBIX
BIIASTHBI HOXKKH, HECYLIWE IO JBa 3JIEKTPOAA, MEXKAY KOTOPBIMH HAXOIUTCS
KaTO/Jl B BUJIE CIIUPAIIH.

B 1pyOky nammbl BBeIE€HBI Napbl PTYTHM U WHEPTHBIM ras, TIaBHBIM
oOpazoM, aproH. Ha3naueHueM HWHEpPTHBIX Ta30B SBJSETCA OOecreyeHue
HAJIC)KHOTO 3aropaHusl JIaMIlbl W YMEHBIIEHUE paclbUICHUs KarojoB. Ha
BHYTPEHHIOIO TOBEPXHOCTh TPYOKH HAaHECEH CJI0H JIIOMHUHO(OPA.

JloctonHcTBa: BBICOKass cBeroornada (mo 75 am/BT), BeICOKHE CpOK
ciy)05b1 (oxosio 10000 1), BOZBMOXKHOCTh MOJTYYESHHUS] HICTOYHUKOB CBETa J1t000-
IO CHEKTPAIIBHOTO COCTaBa, OTHOCUTEIBHO MaJIasi IPKOCTb.
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HenocrtaTtku: OTHOCUTENBHAS CIOXKHOCTh CXEMBI BKJIIOUYEHHUS, OTPaHU-
YeHHasl eIuHUYHAsg MOITHOCTH (10 80 BT), Oonbinre rabapuThl, 3HAUUTEIBHOE
CHUKEHUE CBETOBOI'0 MOTOKA K KOHIy Cpoka CIy»Obl (10 54%), mynbcaiuu
CBETOBOro moroka ¢ yacrorod 100 I'm, 3aBUCUMOCTH OT TEMIIEPATYPBI OKpPY-
KAIOIEH cpenpl (HEBO3MOKHOCTE 3akuranus mnpu <10°C, B ogHoil 1aMme co-
nepxurcs 10 0,1r prytu.

Jlamner J[PJI. JlroMUHECUEHTHbIE PTYTHO-KBapuesbie sgamibl (IPJI),
COCTOSIT M3 CTEKJISHHOM KOJIOBI, MOKPBHITOW H3HYTPU JIOMHUHOPOPOM, U
PTYTHO-KBapieBoi TpyOku, pa3MmemieHHol B koioOe. Iloxm BiusiHuEM
yIbTPa(PUOIETOBOrO U3ITYUCHUS, BOBHUKAIOIIETO B PTYTHO-KBAPIIEBON TPyOKeE,
CBETHUTCS JTIOMUHO(OP, MPHUJIaBasi CBETY OIPEICIICHHbIA CUHEBATHI OTTEHOK,
VUCKa)XKasg MCTUHHBIC LBETa. {1 yCTpaHEHHUs 3TOr0 HENOCTAaTKa B COCTaB
moMuHOGOpa BBOIATCS CIENHATbHBIE KOMIIOHCHTBI, KOTOpPHIE YaCTUYHO
VCHPABISIOT LBETHOCTh;, 3TH JIAMIIBI NOJy4Yuiaud Ha3BaHue iaamn JIPJI ¢
UCIIPABIICHHOW I1[BETHOCTHIO. VIMEHHO Takue Jammbl IeJIeco00pa3Ho
OPUMEHSTh JJIsi OCBEIICHUS pado4uX MOMENICHUW. YUUTHIBAas, YTO JIAMIIbI
JIPJI obnagarot OOJBIION MOITHOCTRIO U JIaI0OT MHTECHCHUBHBIN CBETOBOM MOTOK,
UX OOBIYHO HCHOJIB3YIOT TOJBKO JJIi OOIIEro OCBEUICHUS BBICOKHUX
MPOU3BOJICTBEHHBIX MOMEIICHU.

JlocTonHCTBA:

e BBICOKas cBeTootaauda (45-60 nm/Br);

® JUIMTENIbHBIN CPOK CiIy>kObI (0xos10 20000 u);

® KOMIIAKTHOCTb;

® T[IOYTH MOJIHAS HE3aBUCUMOCTbH OT YCJIOBUU OKpY’Karolien cpenbl (Kpome

OYEHb HU3KHUX TeMIEPaTyp);

e Oonbioi auarna3zoH momrHocTel (125-1000 Br);

e craluibpHasg paboTa Mpu HU3KUX Temmeparypax (1o -30° C).
Henocratku:
npeo0agaHue CUHE-3€JICHON YacTH CIIEeKTPa;
OTHOCHTEJIbHAS CJI0KHOCTh CXEMBI BKIIFOUECHHS;
JUIMTEIIBHOCTh pa3ropanus (10 7 MUH);

SHAYUTCIIbHOC CHUKCHHUC CBCTOBOI'O IIOTOKA K KOHIY CPOKa CJ'Iy>K6I)I;
¢ IIyJibCallhuH CBCTOBOI'O ITOTOKA.

OceemumenvHbie ycCmanosKu

OcBeTuTENbHBIE YCTAHOBKU COCTOSIT U3 MCTOYHUKOB CBETA U apMaTypbl
(cBeTMJIbHUKA), KOTOpas MpeAHa3HaueHa: JUIsl mepepacipeaesieHus] U31y4yaeMo-
r0 KICTOYHUKOM CBETOBOTO MOTOKA B TpeOyeMOM HaIpaBICHUH, PEIOXPAHEHUS
rj1a3 paboyero OT CIEMSLIEro ACHCTBUS SIPKUX 3JIEMEHTOB UCTOYHHMKA CBETA; 3a-
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IIUThl UCTOYHMKA CBETA OT MEXAHUYECKHUX IMOBPEKJICHUM, BO3ICUCTBUS OKpPY-
KAIOIEeW Cpefbl; ICTETUUECKOTo O(OPMIIEHUS! MPOU3BOJICTBEHHBIX MOMEIIIEe-
Hui. KOHCTpyKIMs CBETUIILHUKOB JIOJI’KHA OTBEYAaTh TAKUM TPeOOBAHUSM, KaK
HaJIC)KHAsI 3allluTa BCEX 4YacTeld CBETWIbHUKA OT TMbLIM, BOJBI, KOPPO3HH,
AIEKTPO-, OXKAPO- U B3PHIBOOE30MACHOCTD, HAJIEAKHOCTD, JIOJITOBEYHOCTh, CTa-
OWJIBHOCTh CBETOTEXHUYECKUX XAPAKTEPUCTHK B JAHHBIX YCIOBHUAX CPEIbI,
yA00CTBO MOHTaXa U OOCITY>KUBaHUSI.

Bennunna HEOOXOAMMOM OCBEIIEHHOCTH Ha PabOYMX MECTaxX MPOU3BOJ-
cTBeHHBIX nomemiennii onpenersiercd no CII 52.13330-2011 «EcrectBeHHOE 1
HUCKYCCTBEHHOE OCBeIeHue» (tadmn. 2.7.4).

[Ipy MCKYCCTBEHHOM OCBELICHUM HOPMHUPYETCS BEJIMYMHA OCBEIICHHOCTU
B JIOKcax (JIK), KOTopasi BBIOMpAeTcss B 3aBUCHUMOCTH OT XapaKTEPUCTUKHU
3pUTENIBLHON padoThl, (hOHA, KOHTpAcTa 00BEKTA pa3InyeHus ¢ POHOM. XapaKTe-
PUCTUKH 3pUTEIHHOM pabOThl 3aBUCUT OT HAUMEHBILIETO pa3Mepa 00beKTa pas-
mmaenus. Hampumep, npu 9epTeXHBIX padoTax HAUMEHBINN pa3Mep 00BEKTa
pa3IMYEeHUs ONPEAEIIACTCA TOJILMHOM CaMOM TOHKOM JMHMM Ha 4deprexe. [lo
HAaMMEHBIIIEMY pa3Mepy OOBbEKTa Pa3MUYCHUS ONPEIEISETCS TOYHOCTh BBINOJ-
HsieMol paboThI (pa3psiabl ot 1 mo VIII).

®OH — 3TO MOBEPXHOCTH, HA KOTOPOH paccMaTpUBAECTCS OOBEKT pa3aude-
Husi. GOH 3aBUCUT OT KOA(PUIMEHTa OTPaXXEHUsI MOBEPXHOCTH. DOH MONKET
ObITh cBeTNIbIM p > (0,4 (6emast 6Oymara), cpenaum p = 0,2-0,4 (MeTammuyeckas
MOBEPXHOCTH), TEMHBIM p < (),2 (TEeMHasi TOBEPXHOCTH ).

Kontpact K o0bekTa paznuueHusi ¢ GOHOM OMPEEseTCs OTHOIIEHUEM
a0COJIFOTHOM BEJIMYMHBI PA3HOCTU MEXKAY SIPKOCThIO 00bEKTa U (hOHA K SIPKOCTH
dona.

KoHnTtpacTt o0bekTa pa3nuueHust ¢ JOHOM CUUTAETCH:

e OGompmmM — nipu K 6onee 0,5 (00beKT U (POH pe3Ko OTIIMYAIOTCS TI0 SIPKO-

CTH — YEPHBIA U O€JIbIH 1IBET);

e cpeaauM - npu K ot 0,2 1o 0,5 (00beKT U (HOH 3aMETHO OTIIMYAIOTCS 1O

SPKOCTU — OCIIBIN U CEPBIN IIBET);

e wmanbiM — nipu K meree 0,2 (00beKT 1 (OH Majio OTIWYAIOTCS IO IPKOCTH

— OCJIBIN U JKEJITHIN 1BET).

[To coueranuto GoHa M KOHTpacTa 0ObEKTa paznuyeHus ¢ GOHOM Ompe-
JesieTCsl MoApa3psijl 3puTesIbHOM padoTHI (a, O, B, T).

BennynHa MUHHUMaIbHOW OCBEHIEHHOCTH YCTAHABIMBAETCS OTACIBHO
U1 001Iero U1 KOMOMHUPOBAHHOTO OCBelleHus. [Ipyu BhIOTHEHUU B TTOMeE-
nienun padot [-IV paspsmoB ciegyeT NpUMEHSITh, KaK MPAaBUIIO, CUCTEMY
KOMOMHUPOBAHHOTO oOcBelieHus. [I[pu KOMOMHUPOBAHHOM HMCKYCCTBEHHOM
OCBCIIICHUU OCBEIICHHOCTh pa0OYMX TMOBEPXHOCTEM OT CBETUJIBHHUKOB
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o01Iero ocBemieHns J0JbKHA ObITh He MeHee 10% HOpMHUpyeMoul BEJIMYHHBI,
HO He MeHee 150 nk.

[Ipu ecTeCTBEHHOM M COBMEIICHHOM OCBEIIEHUU HOPMUPYEMbIM MapameT-
poMm siBnsieTcst koapduiment ectectBeHHoro ocseuieHus: (KEO, %). Hopmupo-
BaHHOe 3HaueHne KEO HaxoauTcsi B 3aBUCUMOCTH OT TOYHOCTH 3PUTENIBHON pa-
OOTBI JIJIs1 Pa3JIMYHBIX CUCTEM OCBEIICHUS.

OCHOBHOI 3a/laueil pacueTra OCBEUICHUS, SIBISIETCA ONPEEICHUE YHCIIa
CBETWJILHUKOB. PacyeT ocBellleHHsT HAaUMHAETCs C BbHIOOpA TUIA CBETUJIbLHUKA,
KOTOPOU MPUHHUMAETCS B 3aBUCMMOCTH OT YCIIOBUW CpEIbl M BUIA TTOMEIICHUS
(tabm. 2.7.5). Ilo Tabma. 2.7.6 u 2.7.7 nns BBIOpAaHHOTO TUIA CBETUJIILHUKA yTOY-
HSIETCS YHCJIO JIAMIT U UX KoJn4decTBO. Tabmn. 2.7.6 — CBETUILHUKH C JIFOMUHEC-
IICHTHBIMH JIaMITamu, Ta0j1. 2.7.7 - cBeTuiIbHUKHY ¢ JJamnamu J{PJI.

Omnpenenenrne HEOOXOAUMOIO YHUCIA CBETHWJIBHUKOB N MPOU3ZBOAUTCS IO

dbopmyie
ES zKs
N = . (2.7.6)
n On n

rae £ - HopMupyemasi OCBEIIEHHOCTb, JIK; K3 — ko3 uiueHT 3amnaca (y4du-
THIBAa€T, CHIIKEHHE OCBEIIEHHOCTH B TIpollecce, OKcIuryatamuu (Tadur.
2.7.11)); S — ocBemaemast WIomags, M*; z — K03(GGULIHEHT MEHIMAIBHON OC-
BeleHHOCTH (npuHuMaetcs z = 1,15 gna mamn JAPJI, z = 1,10 gua JIJI);

1 — YHACJIO JIaMI B CBeTUJIbHUKE; D; — CBETOBOM MOTOK jJamMibl (Tadmn. 2.7.8 —
TS JIIOMUHECIIEHTHBIX JIaMIl ¥ Taou. 2.7.9 — nnsa mamn JAPJI); n — koaddunu-
CHT WCIIOJIL30BAaHMU, OTH. €]I.

Koaddumuent ucnonws3oBanus onpeaensercs mo tadn. 2.7.13 (mnas ce-
THUJILHUKOB C JTIOMUHECIICHTHBIMH JIaMIiaMu) 1 Ta0m. 2.7.12 (1151 CBEeTHIIBHUKOB
¢ npammamu JIPJI) B 3aBHCHMOCTH OT Tpynmbl CBETUIbHUKA, KOA(P(HHUIIMEHTOB
OTpa)kCHHMSI ITOTOJIKA, CTCH U I10J1a M MHEKCa TIOMCIIICHHSL.

KoadduiipeHTsl oTpaxkeHus MOTOJIKA CTEH U MOJA Pror, Perens Priona 3ABUCAT
OT OKpPACKHU MOBEPXHOCTHU U OMpenesstoTes mo tadmn. 2.7.10.

WNHaekc moMeIeHns pacCYnThIBAETCS 10 hopmyJie

i AB
Hp(A+B)’

rae A, B - muHa u muprHa noMeinenus, M; Hy - BbICoTa IoaBeca CBETHIIbHM-
KOB (paccTosiHuE OT paboueil MOBEPXHOCTH J0 CBETUIILHUKA).

Hp:H' hc - hp.n - hCBa

rne H — BBIcOTa TOMEIIEHUS, M; /. — BBICOTA CBeCa CBETUJIBHUKA, M;
hy.n. — BBICOTA paboO4ell IOBEPXHOCTH, M; /i, — BBICOTA CBETHIILHUKA, M.
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Tabnuua 2.7.6

CBeTHJIBLHHUKH C JIOMUHECIHHCHTHBIMU JIaMIIaMH

Tun ceerunbarka | KomnuectBo | MomuocTts | ['abaputHbie pa3mepsl, MM | ['pynma
JIaMII namisbl, BTt | niuHa | mupuHa | BeICOTA
JITIO 01 — 2*40 2 40 1313 255 118 8
JIIIO 01 — 2*65 2 65 1613 255 118
JITIO 01 — 4*40 4 40 1313 530 127
JITIO 01 — 4*65 4 65 1613 530 127
JICIT 02 — 2*40 2 40 1234 276 156 1
JICIT 02 — 2*65 2 65 1534 276 168
JICIT 02 — 2*80 2 80 1539 276 176
[1BJIM — 1*40 1 40 1325 90 160
[1BJIM — 1*80 1 80 1625 148 160
[IBJIM — 2*40 2 40 1325 90 160
[1BJIM — 2*80 2 80 1625 148 160
HOI'JI — 1*40 1 40 1350 130 180
HOT'JI — 2*40 2 40 1675 280 180
HOI'JI — 1*80 1 80 1350 130 180
HOI'JI — 2*80 2 80 1675 280 180

Tabnuua 2.7.7

CernibHuku ¢ JamnamMu JIPJI 1/ npou3BoACTBEHHBIX OMeeHn i

O6o3HaueHue cBe- MomHoCTh ["abaputsl Hcnonnenue mo
TUJILHUKA jJamibl, Bt (D*xH), Mm MbLIC3aIIuTe
PCII 05 - 125 125 336 x 390 Hezamumienunoe
PCIT 05 - 250 250 395 x 552
PCIT 05 - 400 400 490 x 607
PCIT 05 - 700 700 537 x 635
PCIT 05 - 1000 1000 610 x 677
PCIT 08 - 80 80 340 x 460
PCIT 08 - 125 125 340 x 460
PCIT 08 - 250 250 398 x 525
PCII 07 - 125 125 298 x 470 YacTuuHO nbLIe3alim-
PCIT 07 - 250 250 348 x 545 IICHHOE
PCIT 07 - 400 400 435 x 630
PCII 25 - 125 125 280x630 IloBrImeHHON HanEKHO-
PCII 25 - 250 250 280x630 CTHU ITPOTUB B3pPbIBA
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Tabnuua 2.7.8

TexHuuyeckue XAPaAKTCPUCTUKH JIOMHUHECHCHTHDBIX JJaMII

Tapamerp Tun namibl
JIB-20 JIb-40 JIb-65 JIb-80 JIb-125
MomnHocTs, BT 20 40 65 80 125
CBeTOBOM MOTOK, JIM 1180 3000 4650 4500 6500
CseroBag 1moyaya, 1M/Bt 49 62 72 54 52
Cpok ciykObl, 4 10000 10000 10000 10000 10000
Tabnuua 2.7.9
Texunueckue xapakrepucTuku gamu APJI
Mapamerp Tun namrbl
APJI-80 | JAPJI-125 | JAPJI-250 JPJI-400 JPJI-700
MorHocTb, BT 80 125 250 400 700
CBETOBOM MOTOK, JIM 3200 5600 11 000 19 000 35000
CseTroBas oTaada, 1M/Bt 35 38.5 40 45 47
Cpok ciy>kOBblI, 1 7500 7500 7500 7500 7500

Tabauya 2.7.10

IIpubau3uTe/bHbIC 3HAYECHUS KOI(PPUIHMEHTOB 0TPaKEeHUs CTEH U NMOTOJIKA

XapakTep oTpaxarollel MOBEpXHOCTH

Koaddpunuent
oTpaxkeHusl, %o

[ToGeneHHbI MOTOJIOK; TMOOETIEHHBIE CTEHBI C OKHAMHU, 3aKPBITBIMH
OenpIMU IITOPAMU

benas dbacamnas kpacka, 6enbrit MpaMop

Ceetno-cepbiii O€TOH, Oenblii CHJIMKATHBIA KUPIHWY, OYECHb CBETJIbIC
dacaHble Kpacku

70

[ToGenennpie CTEHBI MPU HE3ABEIICHHBIX OKHAX; MOOEJCHHBIN MOTOJIOK B
CBIPBIX MTOMEIIEHUSIX; YUCThIN OETOHHBIN U CBETJIBIN A€PEBSIHHBIN OTOIOK
Cepblil 0ETOH, U3BECTHSIK, JKEITHIN MMECYaHUK, CBETIIO-3€JIeHasl, OexeBnas,
CBeTJIO-cepast (pacajHast Kpacka, CBETJIbIE TOPOJIbI Mpamopa

Cepslil ohakTypeHHbIH 0eTOH, cepast pacagHasi Kpacka, CBETJIOE IEPEBO

50

beToHHBI MOTOJOK B TPA3HBIX MOMENICHUSIX; JEPEBSHHBIA MOTOJIOK;
OETOHHBIE CTEHBI C OKHAMM; CTE€HBI, OKJIEEHHBIE CBETIILIMH 000SIMHU
P030BbIi CUITMKATHBIN KUPIIUY, TEMHO-TOJIy0asi, TeMHO-0€KeBast, CBETIIO-
KOpHuHeBas (pacanHas Kpacka, IOTeMHEBIIIEE JIEPEBO

TemHoO-cepblii MpamMoOp, TPaHUT, TEMHO-KOpPUYHEBAas, CHHsS, TEMHO-
3esieHas1, KpacHas dacagHasi Kpacka

30

CreHbl U MOTOJIKU B MOMELIEHUSIX ¢ OOJBIIMM KOJIMYECTBOM TEMHOM IbI-
JM; CIUIOLIHOE OCTEKJIEHHWE Oe3 IITOP; KPaCHbI KUPIUY HEOIUTyKaTy-
PEHHBII{; CTEHbI C TEMHBIMHU 000SIMHU

UYepHslil rpaHUT, MPamMop

TeMHBII 1O

10
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Tabauua 2.7.11

Ko3¢punuentsl 3anaca

ITomemenus

[Ipumeps! nomemeHuin

Koaddunu-
CHTBI 3amaca

[Ipon3BOICTBEHHBIE IOMEILIEHHS C BO3Y1II-
HOU Cpeioy coaeprkailel B paboueii 30He:

CB. 5 MI/Ky0.M MBLIH, AbIMA, KOTIOTH

OO6pyOHbIe OTHETICHUSI JIU-

TEHHBIX 1IEXOB 2
ot 1 10 5 Mr/ky06.m IbLIH, ABIMA, KOTIOTH Llexu Ky3HEUHBIE, 1.8
JINTECHHBIC ’
MeHee 1 Mr/ky0.M IbUTH, JIbIMa, KOITOTH Ilexn MexaHuuyeckue, Me- 15
XaHOCOOPOYHbIE ’
3HAYUTEIbHbIC KOHIICHTPAIIUHU MTAPOB, KU- Llexu XuMHUYECKHUX 3aBO-
CJIOT, IIEJIOYEH, a TAKXKe 00J1adal0IIHX JIOB, IIEXU raJiIbBAHUYECKHUX 1,8
00JIBIION KOPPO3UPYIOIIEH CITOCOOHOCTHIO MTOKPBITHI
[Ipon3BoICTBEHHBIE TOMEIICHHS C OCOOBIM dapMalleBTUUECKUE 1.4
PEKMMOM IO YUCTOTE BO3yXa MIPOX3BOJICTBA ’
[TomerieHus 0OIIECTBEHHBIX 3JaHUI C HOP- Kabunersi, yaeOHbIC 110- 1.4
)

MaJIbHBIMH YCJIIOBUSIMHU CPCAbI

MEIILICHHUSI, Ta00paTOPUH

Tabnuya 2.7.12

Ko3¢puumeHThl HCIOJIBb30BAHUS CBETOBOI0 MOTOKA CBETWIBHUKOB ¢ Jjamnamu /{PJI

Tun cBeTunpHUKA
PCII05 PCII07; PCTIO8 PCIIO 11, PTC

Pror,70 |70 [ 70 |50 [30 |0 70 |70 |50 |30 |0 70 |70 |50 |30 0
Perens’0 | 50 |50 |30 |10 |0 50 |50 |30 |10 |O 50 |50 |30 |10 0
Proma,70 | 30 [ 10 [ 10 [ 10 |O 30 |10 |10 |10 |0 30 [10 |10 |10 0
i Koa¢gdpunumnentsr ucnoan3osanus, %

0,5 51 |49 |45 |42 |41 |23 |22 [18 |12 |12 |33 |29 |27 |22 20
0,6 56 |54 |49 |46 |45 |30 |30 |22 |18 |16 [38 |37 |31 |27 26
0,7 60 |57 |53 |50 |50 |35 |32 |27 |21 [20 |43 |41 |35 |32 31
0,8 63 |60 |56 |53 |53 [40 |38 |30 |25 [23 |46 |44 [38 |35 34
0,9 66 |63 |58 |56 |55 |43 |39 [33 [29 |26 [49 |47 |41 38 37
1,0 68 |65 |61 |59 |57 |47 |40 |37 |31 [29 |52 |49 |44 |40 39
1,1 70 |67 |62 |60 |59 |50 |44 [40 |33 |31 |54 |51 |46 |43 41
1,25 73 168 |64 |62 |61 [S53 |50 |42 |37 [34 |57 |54 [48 |45 44
1,5 78 |71 |68 |63 |64 |58 |54 [46 |41 |38 |62 [57 |53 |49 |48
1,75 81 |73 |70 |68 |66 |62 |57 [50 [44 |41 |66 |60 |56 |52 51
2,0 82 |74 |72 |69 |67 |66 |60 [54 [48 |44 |68 |62 |58 |54 53
2,25 84 |75 |72 |70 |68 |68 |62 |56 |50 [45 |70 |63 |59 |53 55
2,5 85 |76 |73 |71 |69 |70 |64 |58 |52 |47 |72 |65 |61 58 56
3,0 86 |78 |74 |73 |70 |74 |67 |60 |56 |50 |74 |67 |62 |60 58
3,5 87 |78 |75 |74 |71 |77 |70 [62 |58 |52 |76 |68 |64 |62 59
4,0 89 179 |76 |74 |72 |79 |77 |63 |59 [53 |77 |69 |65 |63 60
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Tabnuya 2.7.13

KOI)(I)(l)HIII/IeHTbl HCITIOJIB30BaHUA 1JI CBETHJIBHHUKOB C IIOMHHCCIHHCHTHBIMHU JIAMIIAMHU

Tun cBeTHIbHUKA

CaerunpHuky rpynnsl 1 | CBetunpHuky rpynisl 8 | CBEeTUIBHUKH rpymiibl 12

Prors70 |70 170 |50 {30 |0 |70 |70 |50 |30 [0 |70 |70 |50 |30 |0

Perensvo | 50 |50 |30 (10 |0 |50 |50 (30 |10 |0 |50 |50 |30 |10 |O

Priomasv0 |30 |10 |10 (10 |O |30 [10 {10 |10 |[O |30 |10 |10 |10 |O

i Ko ¢puuueHTsl HCN01b30BaAHUSI CBETOBOI0 NOTOKA, Y%

0,5 28 |27 |21 [18 [16[23 [20 |20 [17 |10 |21 |19 |19 |16 |1l

0,6 33 [32 |25 |22 [20]28 |26 |24 |20 |14 |24 |23 |22 |18 |14

0,7 38 136 |30 [26 |24 |32 |30 |28 |24 |17 (28 [26 |25 |21 |18

0,8 42 139 |33 [29 [28|35 [33 |30 |26 |19]30 |28 |27 [24 |20

0,9 46 142 |37 |32 |31 |38 |35 (33 |29 |21 |33 |30 |30 |26 |22

1,0 49 145 |40 |35 |34 141 |38 |35 |31 |23 |35 |32 |32 |28 |24

1,1 52 |48 |42 |38 36|43 |40 |37 |33 |25 |37 |34 |33 |30 |26

1,25 55 150 |45 [40 |42 (45 |41 |38 |35 |27 (39 [36 |35 |32 |28

1,5 60 |54 |49 |45 (44149 |45 |42 |38 |30 |42 |38 |38 |35 |31

1,75 63 |57 |52 |48 |47 |52 |47 |44 |41 |32 145 |41 |40 |37 |33

2,0 65 |59 |55 |51 14954 149 |45 |42 |33 |46 |42 |41 |39 |35

2,25 66 |62 |57 |53 |52 ]56 |51 |47 |44 |35 [48 |44 |42 |40 |36

2,5 70 |63 |58 |55 |54 160 |54 |50 |48 |38 |52 |46 |45 |43 140

3,0 73 165 |61 |58 [56 |62 |55 (51 |49 |39 (53 [47 |46 |44 |41

3,5 75 167 162 |60 [58 64 |56 |52 |50 |40 |54 [48 |47 145 |42

CBeTWIbHUKY rpynmnsl 15 [1BJIM HOI'JI

Prors70 |70 |70 |50 (30 [0 |70 |70 |50 {30 [0 |70 |70 |50 |30 |O

Perens7o | 50 |50 |30 (10 [0 |50 |50 {30 [10 |0 |50 [50 |30 |10 |O

Priogasv0 |30 |10 |10 |10 |O |30 |10 |10 |10 |O |30 |10 |10 |10 |O
I Ko3¢pgpuuueHTsl HCNO0JIb30BAHUS CBETOBOI0 NOTOKA, %

0,5 21 |20 |19 |15 [12]128 |27 |20 |13 |11 |27 |26 |17 |12 |11

0,6 25 |24 |23 |19 |15]33 |32 |22 |17 |14 |31 |30 |21 16 |14

0,7 29 127 |26 |22 | 1938 |36 |27 |20 |17 |36 |34 [25 |20 |17

0,8 31 |29 |28 |25 [21[42 |40 [30 |23 |20 (39 [37 |28 |22 |20

0,9 34 |32 |31 |27 23147 |44 |34 |26 |22 |43 |40 |35 |25 |22

1,0 37 |34 |33 |30 |25 |51 |47 |37 |29 |25 |47 |43 |34 |28 |25

1,1 39 |35 |35 |31 |27 (54 |50 |39 |31 |27 (50 [46 |37 |30 |27

1,25 41 |27 |36 [33 |29 |57 |53 |42 |34 |29 |52 (48 [39 |32 |29

1,5 44 140 |39 [36 |32 |63 |57 |47 |38 |33 |58 |52 [44 |36 |33

1,75 46 142 |41 [39 [35]67 |61 |50 [42 |36 |61 [56 |47 |40 |36

2,0 48 144 142 [40 |36 |70 |63 |53 |44 |38 |64 |58 [49 [42 |38

2,25 50 [45 |44 |42 |38 |73 |66 |55 |47 |40 |67 |60 |51 |44 140

2,5 54 |48 |47 |45 [41 |76 |68 |57 |49 [42 69 [63 |53 |47 |41

3,0 55 149 |48 |46 |42 80 |71 |60 |52 |44 |73 |65 |56 |50 |44

3,5 56 |50 |49 |47 |43 [82 |73 162 |54 |46 |75 |67 |58 |52 |46
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IIpumep pacyera
HUcxonable nanabie

HaumeHnoBaHue MpoOU3BOJICTBEHHOTO Y4aCTKa, YyacTok MeXaHU4eCcKoi 00paboTKu
nexa METaJJIOB
Pasmeprl nmomenenus, M:
- IUIMHA; 24
- IUPUHA; 12
- BBICOTA. 6
Tun cBeTUIIBHUKA JIUIT

Jlnst pabouero Mecta Ha y4acTKe MEXaHUUE€CKONH 00pabOTKU METaJIIOB:
MHUHHMAaJIbHBIA 00beKT paznuaeHus — ot 0,15 1o 0,30 mm;
XapakTepucTUKa (poHa — CpeIHMUI;

KOHTPacT 00bEKTa pa3inueHus ¢ POHOM — CpeTHU;

XapaKTePUCTUKA 3pPUTEILHON Pa0OThl — 0Y€HBb BHICOKOM TOUYHOCTH:

- pa3psiy 3puTesbHOM padoThl — 11,

- IOJIpa3psijl 3pUTEIHHON pabOTHI — B.

ITo CII 52.13330-2011 «EctecTBeHHOE M HCKYCCTBEHHOE OCBEILCHHE
onpeensieM HOPMUPOBAHHYIO ocBelleHHOCTh E,. Ha pabouem mecte Ha yyacrt-
K€ MEXaHUYeCKOW 00pabOTKU METAJIOB JIOJKHO OBITh UCKYCCTBEHHOE KOMOU-
HUPOBAHHOE OCBEUICHUE.

JI1s1 UICKYCCTBEHHOTO OCBEUICHUSI MPHU CHUCTEME KOMOMHHUPOBAHHOTO OC-
BEIEHUS OCBEIEHHOCTh cocTaBisieT 2000 K, B TOM uucie olliee OCBEIIeHUE
200 nx.

BriOupaem Thn CBETUIILHUKA B 3aBUCUMOCTH OT YCJIOBUU CPEJbl B MOME-
[IEHUU — IOMEILEHUE CYyX0€, HOPMAJIbHOE.

Tun Kommie- | Moul- | ragapurhsie pasmepsl, MM
CBETUJILHUKA | CTBO | HOCTh

JaMII, | JaMIl,

JuiHa | mmpuHa | Beicota |I'pymma | IIpumedanus

IIT. Bt
1 2 3 4 5 6 7 8
JICII-02- g ocBeleHus
2x40 2 40 | 1234 | 276 156 || PomsBOACT

BEHHEBIX [TOME-
11505041

KomuuectBo nammn B cBeTWIbHUKE — 2, MomHocTh Jamnbl — 40 BT, Tun
aamnbl — JIb 40, CeToBoit moTok amiel @ = 3120 1m

Koa¢dummenT MUHMMaAIbHONW OCBEIICHHOCTH JJIS JIIOMHUHECIICHTHBIX
. A-B 24512
mn Z = 1,1. Unnekc noMemenus | = ————— = - — = 2,67
Ja , JIEKC IIOMEILIE @rBlhy  (@4r12)n3 )
rne: A = 24m; B = 12m; h, — BbICOTa IOJBECa CBETHIIbHUKA HaJ pabodel

MOBEPXHOCTHIO, M (PACCTOSIHUE OT CBETUJILHUKA 10 paboyeii TOBEPXHOCTH).
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Hy=H-he-hyn-h=6-2-1-0,156=2,844,

rne H=6wm; he=2M; hyy =1 M; hey = 0,156 M.
KoaddurmentoB orpakeHus:
® 110J1 OETOHHBIN, Prom=10%;
® CTEHBI CBETIIO CEPBIC Perer=0%;
® TOTOJIOK O€JNbIN Proronxa=/0%0.
Jlnst cBeTuibHUKa 1-i rpynmbl KO3GUIIMEHT UCIIOIb30BAHUS CBETOBOTO
notoka 1 = 63%.
Koaddunuenr 3anaca K, = 1,5.

ESzKs 20024121115
N==2225 "2 04,
n-dan 2:3120-0,63
JInsi ocBelleHMs] ydacTKa CBEPJIMJIbHBIX CTAaHKOB HEoO0xoaumo 26 cBe-
TuibHUKOB JICII-02-2x40 ¢ namnamu JIb 40, koTopblie pa3MeliaeM B JBa psijia

no 13 wr. B ps.

2.8. Pacuer ypoBHs 3ByKa

Paccuurath ypoBeHb 3ByKa HCTOYHHMKA IIyMa, B 1BA, eciu 3aaHbl ypOBHU
3BYKOBOT'O JABJIEHUS JUIsl CpeIHEreoMeTpruaecKux 9actot ot 31,5 no 8000 I'.
CpaBHUTH IOJIYYEHHBIH YPOBEHb C MPEAEIbHO-I0NYCTUMBIM 3HAYEHUEM
U ClIeJIaTh BBIBOJ O HEOOXOAUMOCTH MPUMEHEHHUS CPEICTB 3aIlUThI OT IIyMa.
HcxonHble naHHbIe 1S pacyera:
® HCTOYHUKH IIyMa;
® YPOBHM 3BYKOBOIO JIABJICHUS B OKTaBHBIX I10JIOCAX YACTOT, 1B
Bapuantsl 3a1anuii npuBeneHsl B Taou. 2.8.1.

Tabnuua 2.8.1
Bapuanrtsl 3aganuii
Ba- | UcTounux YPpOBHHU 3ByKOBOI'O IaBJICHUS B 1b B OKTaBHBIX I10JI0CAX CO
pu- | mryma CpEeIHEr€OMETPUUECKMMU YacToTamu, [,
aHT 31,5 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
p | Kowmmpeccop- 1 g0 1160 | 97 | 95 | 94 | 95 85 | 76 | 68
Hasl yCTaHOBKa
2 | Komnpeccop 98 94 | 86 86 89 89 86 78 76
3 | JBurarens 89 87 | 96 88 86 82 82 76 74
4 | Typbuna 88 84 | 80 83 86 82 81 76 74
s |lewepatopma- | o0 | g0 | g4 | g5 | 86 | 89 89 | 86 | 78
pOBOI TypOUHBI
6 | CereBoil HacocC 86 85 86 98 84 84 76 76 65
7 | Hacoc 86 86 | 8l 80 86 86 81 74 73
8 | Konseiiep 106 | 108 | 94 94 98 92 86 72 65
9 | Bertunsitop 106 | 107 | 92 93 96 92 85 71 62
0 | Hacoc 104 | 106 | 94 93 97 90 86 72 63
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IHopsaok pacuera:
1) 1aTh XapakTepUCTUKY UCTOYHHUKA IIIyMa;
2) OonpeAeINTh SKBUBAJICHTHBIN YPOBEHB 3BYKA;
3)onpeAenuTh HOPMUPYEMBIM YPOBEHb 3BYKa JUIsl MOCTOSHHBIX PabOYMX
MECT B IPOU3BOJICTBEHHBIX nomereHusx mo CH 2.2.4/2.1.8.562-96;
4)cnenarb BBIBOI.

IHosicHeHUs K pelIeHUI0 3a1a4u

3eyk — 3TO KoJIeOaTEIbHOE JIBU)KEHHE B MaTEpUAIIBHOM cpene, 00Janaro-
e YIPYTOCThIO M HHEPIIMOHHOCTHIO, BRI3BAHHOE KAKUM-TTHOO NCTOYHUKOM.

PacnipocTpanenue KkonebaTenbHOTO JBMXKEHUS B Cpele Ha3bIBaeTCs
368YK060U 60JIHOM.

OcHOBHBIMU (DU3NYECKUMH XaPAKTEPUCTUKAMU LITyMa SIBIISIOTCS:

Yacmoma (f); U3mepsiercs B repuax (I'm).

Oprasbsl cilyxa 4eloBeKa BOCHPUHUMAIOT 3BYKHM B JIHAMAa30HE YacTOT
npubamsuTenbHo 20 — 20 000 ', mpu HanOOoBIIEH YyBCTBUTEILHOCTH B JUa-
nazone 1000 — 5000 I'; ke gactorsl 20 't HaxomsTest mHGPA3BYKH, a BBIIIE
20 000 I't — ynmpTpa3ByKH, KOTOPbIE YETOBEK HE CIBIIIIHNT.

ChekTtp 1myma xapakTepus3yeTcsi YpOBHSIMU Ha3BaHHBIX BEJIMYHH, pacIpe-
NEJEHHBIMU 10 OKTABHBIM Ioj0caM 4acToT. [looca yactoT, BepxHss rpaHuia
KOTOpPOM MpEeBBIIIAET HUKHIOKO B JIBa pasa, T.€. f» = 2 f , Ha3bIBAETCS OKTaBOM.
Jlnst OGoJsiee €TambHOrO MCCIENOBAHMS IIYMOB HWHOIZAa MCHOJb3yroTCs 1/3
OKTaBHBIE TTOJIOCHI YaCTOT, I KOTOPBIX f, = 1,26 f; .

OxTaBHasi WK TPEThOKTABHASI MOJI0OCAa OOBIYHO 3a/1a€TCSl CPEIHEreOMEeT-

PHUYECKOU YaCTOTOM:
fcr:W/f1f2 . (2.8.1)

Humencusnocmov 38yka (I) — 3TO KOJUYECTBO HHEPIrUH, MEPEHOCHMOE
3BYKOBOM BOJIHOW 3a | CEKyHIy 4epe3 IUIomaab B 1M?, NeprneHaAuKyJIsIpHO pac-
MPOCTPAHEHUIO 3BYKOBOW BOJHBI. [[pyruMu ClOBamu, 3TO CPEAHUNA MOTOK
SHEPTUH B KaKOH-JIMOO TOUKE CPEebl B €IMHUIY BPEMEHU, OTHECEHHBIN K €111-
HUIIE TJIOMIAM TOBEPXHOCTU. NHTEeHCUBHOCTH 3ByKa u3MepseTcs B BT/m?2.

38ykosoe Oasnenue (P) — 3TO pa3HOCTh MEXJTy MTHOBEHHBIM 3HAUYCHUEM
MOJIHOTO JAaBJIEHUS W CPEIHUM 3HAYEHUEM B HEBO3MYILIEHHOH cpene. ITo
JOTIOJTHUTEILHOE JABJI€HUE BO3/yXa, KOTOPOE BO3HHMKAET MPU MPOXOKICHUU
Yyepe3 HEro 3ByKOBOM BOJIHBL. 3BYKOBOE AaBieHue u3Mmepsaercs B nackaiax (11a).

3gyKko6as mowHocms — 3TO 001Ie€ KOJUYECTBO 3ByKOBOM SHEPIUH, U3ITY-
4aeMOIl UCTOYHUKOM IIyMa B OKPY’Karolllee MPOCTPAHCTBO 3a €IUHMIY BpeMe-
HU. YUUTHIBas MPOTSHKEHHBIM 4acTOTHBINA AuamnasoH (20-20000 I'a), mpu oreH-
K€ MCTOYHHUKA IIyMa HCIOJIb3YyeTCs JOrapu(PMHUUECKUN TMOKa3aTelb, KOTOPHIN
HA3bIBAECTCS] YPOBHEM MHTEHCUBHOCTH IIIyMa
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Ly= IOIgL, (2.8.2)
Io
Tac [ — WHTEHCUBHOCTH mymMa B TOYKC H3MCPCHHA; I() — HHTCHCHUBHOCTbH
IIyMa B 00JacCTH HOPOTa CIABIIIUMOCTH.
IIpu pacuerax ¥ HOPMHUPOBAHUM MCIIOJIB3YETCs IOKA3aTellb — YPOBEHb
3BYKOBOI'O OaBJICHUA

P
L,=10lg—, 2.83
p gPO ( )

rae P — gakTudyeckoe 3ByKOBOE JaBJICHUE B KOHKPETHOUM TOUke; Py— 3ByKOBOE
JTABJICHUE, COOTBETCTBYIOIIEE MOPOTY CIBIIIUMOCTH.

3a eIMHUILY U3MEPEHUS 3BYKOBOT'O JAaBJICHUS IPUHAT Aeruoen (ab).

Bocnpusitue uenoBekoM 3ByKa 3aBUCHUT HE TOJIBKO OT €ro 4acTOThl, HO
WHTCHCUBHOCTH U 3BYKOBOTO JaBieHUs. HauMmeHblllass ”HTEHCUBHOCTh U 3BY-
KOBO€ JIaBJIEHWE, BOCHPUHUMAETCS YEJIOBEKOM, HA3bIBAKOTCS MOPOrOM CJIBIIIH-
MOCTH. [Iopor CABIIIMMOCTH 3aBUCUT OT YacTOTHI 3ByKa. boseBoi mopor — 3T1o
00JIeBBIC OIINYIIECHUS MPU 3BYKOBOM jaaBieHuu 6osiee 200 Ila 1 ”HTEHCUBHOCTH
3Byka B 10 B1/M?. Mexay mOporoMm CIBIIIMMOCTH W OOJIEBBIM IMOPOTOM U
pacrojaraercs 00JacTh CIBIIITUMOCTH YeoBeueckoro yxa (20-20000 I'm).

Knaccudukarms nrymos:

1. ITo uctouHuky oOpa3oBaHUA IIYM JIEIUTCS HA MEXaHUYECKHM, a’pojiv-

HAMHYECKHM, THIPOAUHAMUYECKUN, STIEKTPOMArHUTHBIN.

2. B 3aBUCMMOCTH OT YaCTOTHOTO CIIEKTpa IIIyM OT arperaToB MOXET ObITh

HU3KO-, cpesiHe- U BhicokouactoTHbiM (HY, CY, BY).

3.Ilo xapakTepy cnekTpa: TOHAJIbHBIN (IIyM B MpEAesiax OJHOU OKTaBbl),

IIUPOKOIOJIOCHBIN (B pa3HbIX OKTaBax).

[Iym, xapakTepu3yIOIUICS YacTOTHBIM CIIEKTPOM, YKa3bIBaeT Ha pac-
pejeieHUe SHEPruy MO YaCTOTHOMY Auarna3oHy. [l yacToTHOro aHanu3sa
[IyMa UCIOJIb3YIOTCSA B OCHOBHOM OKTABHBIE U TPETHOKTABHBIE MMOJIOCHI YACTOT.

JIns aHanu3a crnekTpa IIymMa 4acTo MCnojb3yeTrcs mkaina A. Komnuect-
BEHHBIC XapaKTEPUCTUKH 10 IIKaJIe A Ha3bIBAIOTCS YPOBHIMU 3BYKa, NBA.

4. BpeMeHHbIE XapaKTCPUCTUKMU:

MOCTOSIHHBIN 1TyM (32 paOo4Mii IeHb MEHSETCS MEHbIIe, 4YeM Ha 5 1b) u
HEMOCTOSIHHBIN (HENMPEPHIBHO MEHSETCS BO BPEMEHH ), MPEPHIBUCTHIN (3BYKOBast
nay3a OoJibIlle OJIHOM CEKYH]Ibl), UMITYJIbCHBIN (3BYKOBas May3a MEHbIIIE OJJHOM
CEKYH/IbI).

CornacHO pPOCCHUUCKUM CaHUTAPHBIM HOpPMaM, pPa3iuyaloT NPEACTIbHO
nonyctuMbii ypoBeHb (1Y) mryma, 1onyCTUMBINA U MaKCUMAabHBIN.

B nHacTosimiee Bpems AEHCTBYIOT CAHUTAPHBIE HOPMBI, OXBAaThIBAIOIINE
JMana3oH chplIUMbIX YacToT. CanutapHsie HOpMbl CH 2.2.4/2.1.8.562-96
ONPECIISIIOT JAOMYCTUMBIE YPOBHU IIIyMa Ha pabO4YuX MeECTaxX, B MOMENIEHUSIX
KUJIBIX, OOIIECTBEHHBIX 3JaHUW U Ha TEPPUTOPUU KHUJIOU 3aCTPOUKHU
(Tabu. 2.8.2).
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HopmupoBanune nryma:

1. JIsist TOCTOSTHHOTO IITyMa HOPMUPYIOTCSI YPOBHU 3BYKOBOT'O JIaBJICHUS B
OKTaBHBIX MOJIOCAX CO CPeHEreOMEeTpuUeCKUMU yactotamu 31,5; 63; 125; 250;
500; 1000; 2000; 4000; 8000 I'u. Jlomyckaercsa B KauyeCTBE XapAKTEPHUCTUKHU
MOCTOSTHHOTO IIMPOKOMOJIOCHOTO IIymMa MPUHUMATh YPOBEHb 3ByKa L, ADBA.
J171s1 TOHAJIBHOTO ¥ MMITYJILCHOTO IIIyMa JIOMyCTUMbIE YPOBHU O€pyTCs U3 COOT-
BETCTBYIOLLETO CIIEKTPA, HO Ha 5 1b MEHbIIIE.

2. HemocrosiHHBIN IIyM HOPMUPYETCS SKBHUBAJICHTHBIMU (IO DHEPTHUM)
YPOBHSIMM 3ByKa B J1BA M MakcHUMalbHbIMU YpPOBHSMU 3ByKa. CornacHo ¢ cy-
IIECTBYIOIIUM TPEOOBAHUSIM, OIIEHKA HEMOCTOSHHOI'O IIIyMa Ha COOTBETCTBUE
JNOMYCTUMBIM YPOBHSIM JOJKHA MPOBOJIUTHCS OJHOBPEMEHHO MO SKBUBAJICHT-
HOMY M MaKCUMaJIbHOMY YPOBHSM 3ByKa. [IpeBblllieHHME OJHOTO U3 IMOKa3are-
JIel paccCMaTpUBAETCS KaK HE COOTBETCTBUE CAHUTAPHBIM HOPMaM.

B tabn. 2.8.2 mpuBeneHbl AOMYyCTUMBIE YPOBHHU 3BYKOBOTO JIaBJICHUS B
OKTaBHBIX [0JOCaX YacTOT JJIsI IIUPOKOIMOJOCHOTO MOCTOSIHHOTO IlyMa Ha
pabourx MecTax B MPOU3BOJICTBEHHBIX U JIPYTUX MOMEUIEHUAX, a TAKXKE JI0IMyC-
THMbIE€ YPOBHHU 3BYKa.

Tabnuua 2.8.2

JlonycTUMBbIe YPOBHH 3BYKOBOI'0 1aBJIeHUS] M YPOBHU 3BYyKa
MM POKOIOJOCHOI0 IIyMa

Pabouee mecTo YpoBHU 3BYKOBOTO JaBieHus B (1b) B OKTaBHBIX YpoBeHb
M10JIOCAX CO CPETHEr€OMETPUUECKMMHU YyacToTamu, I'l, |  3ByKa,
63 | 125 | 250 | 500 | 1000 |2000 | 4000 | 8000 nbA

ITomemenusa Kb, pac-
YETYMKOB, ITPOTpaM- 71 | 61 | 54 | 49 45 42 40 38 50
MHUCTOB U JIp.

Ilomemenus u yyacr-
KM TOYHOU COOpKH,

83| 74 | 68 | 63 60 57 55 54 65
MAaIlIMHOIMCHBIE 010-
po
[TocTositHHbIE paboune
MecTa B pousBoacT- | 95 | 87 | 82 | 78 75 73 71 69 80

BCHHBIX ITOMCHICHUAX

YpoBHU 3ByKa 10 IIKajI€ A MOTYT BBIYMCIISATHCS 10 YPOBHSIM 3BYKOBOT'O
JABJICHHS B OKTaBHBIX IT0JIOCAX YACTOT B COOTBETCTBUH C (hOPMYJION

(L+AK
L=10lg $10 AR (2.8.4)

i=l
rae L; — ypoBeHb 3BYKOBOI'O JaBJICHUS B i-M MMOJIOCE YacToT, Ab; AK; — KOppek-
TUPYIOIIasi HOMpaBKa JJisl CPETHET€OMETPUUECKHUX YacToT, Ab (Tabma. 2.8.3).
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Tabauuya 2.8.3
KoppexTupymomue nonpaBku Ui cpeiHereoMeTpu4ecKux 4acror, 1b

f | 315 63 125 250 500 1000 2000 4000 8000

4K;| -394 | -26,2 | -16,1 -8,6 -3,2 0 1,2 1 -1,1

MeToap! 3a1IUTHI OT LIyMa

1. CHM>KEeHHME TyMa B €0 HCTOYHUKE:

e MexaHWueckuil IIyM — 3aMeHa yAapHBIX TMPOIECCOB Ha Oe3ydapHEIE,
BO3BPAaTHO-IIOCTYIIATENIbHBIX JBH)KEHUH HAa PAaBHOMEPHO BPAILATEIILHBIE U
Ap.

e A3pOIMHAMMYECKHN IIYM — PALMOHAIBHOE Pa3MEIICHUE BEHTUIISTOPOB
32 CYET YIY4YLIEHUS MX a’pPOAMHAMUYECKUX XapaKTEPUCTHK, CHUYKEHUE
CKOPOCTH BpalICHUS.

e DJEKTPOMAarHUTHBIA IIyM — KOJIEOAHUE JIEMEHTOB 3JIEKTPUUYECKUX
YCTPOMCTB MOJ JACUCTBUEM MAarHUTHOro mojis (tpancdopmarop). s
CHIDKEHHUS HE00X0IMMO IIJIOTHO IIPECCOBATH CEpACYHHUKHU
TpaHcpopmaTropa W  NPUMEHATh ONTHUMAJbHBIE IO  MOIIHOCTHU
TpaHc(hopMaTopBhl.

2. AkycTudeckas 00paboTKa MTOMELIEHHM, T.C. YCTaHOBKa
3BYKOIIOITIOUIAIOITNX OOIUIIOBOK.

3. YMeHbIIEHME IIymMa Ha MYTH pacHpOCTPAHEHUs, T.€. IIPUMEHEHUE
3BYKOM3OJIUPYIOIIUX OTPAXKICHHUM, DSKPAaHOB, KOXKYXOB, NIyLIUTEIEH
myma. [nymurenun 1myma yCTaHaBIMBAKOTCS B TPyOOIpoOBOAAX,
JIBUTATEISIX BHYTPEHHETO CropaHusA. liymmrenu mryma JensaTcs Ha
AKTUBHBIE U PEAKTUBHBIE.

4. CpencTBa MHAMBUAYAIbHOU 3allUThI: OEpyLIN; HAYIIHUKH; LIJIEMBI.

IIpumep pacyera
Tabauuya 2.8.4

Hcxoanbie JaHHBbIE

YpoBHU 3ByKOBOTrO JaBiieHus (1b) B OKTaBHBIX MOJI0CaxX CO
Hcroynuk myma CPEIHETEOMETPUYECKMMU 4acTOTaMu, ['1,

31,5 63 125 250 500 | 1000 | 2000 | 4000 | 8000

Kommnpeccopnas
YCTaHOBKa

99 101 97 96 93 95 86 75 68

VYpoBeHb 3ByKa 10 1IKajie A BeIUUCIsAETCA 110 HopmyJie

L=101g $10%EHAK) (2.8.5)
=

rae L; — ypoBeHb 3BYKOBOI'O JIaBJICHUS B i-i 1mojoce 4yacToT, nb; 4K; — koppek-
TAPYIOIIAs NOMPaBKa I CPEAHETCOMETPUUECKUX YaCTOT, 1b.
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Tabnuua 2.8.5

KoppeKTnpyloume MOMPaABKHU IJISI CPEAHETCOMETPUIECCKHUX HACTOT, )IB

f 31,5 63 125 250 500 1000 2000 4000 8000

AK, | -394 | 262 | -16,1 | 86 | -32 0 12 1 1,1

100:1099-39,4) | 1(01101-26.2) | 1(50.LOT-16.1) | 150.1(96-8.6)

L, =10lg =100,5 nbA
+10%1093-3.2) | 1(01095-0) | 10.L(86+1,2) | 101(75+1.2) | 1 0.1(68-11)

CremoBaTenbHO, pacyETHOE 3HAYEHHE YPOBHSA 3BYKa OT KOMIIPECCOPHOM
ycranoBku cocrtasisieT 100,5 nbA. IlpenenbHO-IOMyCTUMBIN YPOBEHb 3BYKa B
MPOU3BOACTBEHHOM mnomenieHnn cocraiusier 80 nbA  cormacho CH
2.2.4/2.1.8.562-96.

Tak kak pacCUMTaHHBIN YPOBEHBb 3BYKa BBIIIE JOMYCTUMOIO, TO HEOOXO-
JIUMO BBIOpATh CpelICTBa 3alllUTHI OT Iryma. KommpeccopHasl ycTaHOBKa — HC-
TOYHUK a’3pOJMHAMHUYECKOTO IIyMa. B kadecTBe 3alllUThl MOKHO MPEIIOKHUTH
TIYIIUTENb [IyMa U CPEACTBA MHIUBUIYATbHOM 3alUTHI OT LIyMa JJisl OIepa-
TOPOB KOMITIPECCOPHBIX YCTAHOBOK (HAYIIIHUKH).

2.9. Pacyer 3KBMBAJICHTHOI'0 YPOBHA 3ByKAa

OnpenenuTh SKBUBAJICHTHBIM YpOBEHb 3BYyKa (IBA), BO3IEUCTBYIOMIUI
Ha OMepaTopa TEXHOJOTUYECKUX YCTAHOBOK, €CJIM M3BECTEH YPOBEHb IIyMa B
TedeHue padboyero JAHs.

CpaBHUTH TMOJYYEHHBI YpOBEHb IIyMa C NPENEIbHO JOMYCTHUMBIM
3HAYEHUUEM U CJIeJaTh BBIBOJ O HEOOXOAMMOCTH MPUMEHEHUsI CPEACTB 3alllu-
ThI OT IIIyMa.

Hcxonabie naHHbIC 1S pacyeTa:

e pabouee MECTO — OIepaTop TEXHOJIOTMUECKUX YCTaHOBOK;
® YPOBHH IIIyMa JIJI1 pa3HOTO BPEMEHU B yacax, 1bA.

Bapuantsl 3aanuii npuBeaeHsl B Tadm. 2.9.1.
Taobnuua 2.9.1
Bapuanrtsl 3aganuii

Bapuant | Yposens myma (1bA), 1ist Bpemenu t (4), B TEUEHHE KOTOPOTO YPOBHU 3BYyKa
OCTAKOTCS IOCTOSIHHBIMU
1 1 2 3 1
1 90 80 75 60 50
2 70 85 70 62 55
3 75 82 69 52 52
4 72 76 71 61 55
5 75 82 69 57 49
6 78 76 74 61 59
7 77 81 69 59 49
8 88 76 77 61 59
9 79 82 69 58 47
10 89 82 79 58 48
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IHopsaok pacuera:
1) 1aTh XapakTepUCTHKY UCTOYHUKA IIIyMa;
2) onpeAenuTh CyMMApHBIA YPOBEHD 3BYKa;
3)onpeAenuTh HOPMUPYEMBIM YPOBEHb 3BYKa JUIsl TOCTOSHHBIX PabOYMX
MECT B IPOU3BOJICTBEHHBIX TomerieHusix mo CH 2.2.4/2.1.8.562-96;
4)BBIOpaTh METO/IbI 3AIIUTHI OT ITyMa (TIPU HEOOXOUMOCTH).

IHosicHeHUs K pellIeHUI0 3a1a4H

[IIym B Ipou3BOJICTBE U B OBITY OTPUIIATEIBHO BIUSET HA OPraHU3M 4Ye-
JIOBEKA, IPUBOJAUT K CHUKEHUIO TPOU3BOIUTEIILHOCTH TPY/Ia.

Y CTOMYMBBINM MOCTOSIHHBIA IIyM OKAa3bIBAET MEHBIIEE BIWSHUE HA Opra-
HU3M YEJOBEKAa, YEM HEPETYJSIPHO BO3HUKAKOMIMKA BBICOKOYACTOTHBIN. Lllym
CIOCOOCTBYET OBICTPOMY HACTYIJICHHMIO y YeJloOBEKa uyBcTBa yctanocTu. [llym
C YpOBHEM HHTEHCUBHOCTH Oojiee 60 nb TOpMO3UT HOpPMaJbHYIO MUIIEBAPU-
TEJIbHYIO0 JeATeAbHOCTh xenyaka. [Ipu myme 80-90 nb wucio cokpaiieHuii
KEJy/lKa B MUHYTY yYMeHbIIaercss Ha 37%. YCTaHOBIIEHO, YTO IPU UHTEHCHB-
HOCTH 1ryma Oosiee 60 Ab BbIEIEHHE CIIOHBI U OTAEJIEHUE KEIYJOYHOIO COKa
noHmxaercs Ha 44%. BpeMeHHOe, a UHOTJ]a ¥ TTIOCTOSIHHOE TTOBBIIIIEHNE KPOBSI-
HOTO JaBJICHHUS, TMOBBIIMIEHHAS Pa3ApaKUTEIBHOCTh, MOHUXKEHHUE PabOTOCIIO-
COOHOCTH, TyIIEBHAs JIETIPECCUS U T.II. SIBISIOTCS CIEACTBUEM JICUCTBUS LIyMa.
Heomnpenenennsle IymMbl, HE TOXOMSIIME 1O CO3HAHUS, TAK)KE BbBI3BIBAIOT
UCTOIIEHNE IEHTPAJbHOW HEPBHOW CUCTEMBI, B pe3yJIbTaTE€ YE€r0 OHU MOTYT
CITY>KUTh IPUYMHON HE3aMETHBIX JI0 MOPHI HAPYIIEHUN B OpraHu3MeE.

VY 4enoBeka, HAXOIAIIETOCA B T€YEHHE 6-8 4 MOJa BO3JAECHMCTBHEM IIyma
MHTEHCUBHOCTHIO 90 Ab, HacTymaer ymMepeHHOE MOHUKEHHUE CITyXa, MCUYE3aro-
niee npumepHo yepe3 1 4 mocie ero npekpamenus. lllym, npessimaromui
120 nb, oyeHb OBICTPO BHI3BIBAET YCTAIOCTh U 3aMETHOE MOHUXKEHUE ciryxa. B
KOKJIOM OTAEJIBHOM CIIy4ae CTEIEHb MOTEPU CIyXa W JUIUTEIBHOCTh MEPUOIA
BOCCTAHOBJICHUS MPONOPIIMOHATBHBI YPOBHIO HHTEHCUBHOCTU U JITUTEIHLHOCTU
BO3/ECHUCTBUS.

[Ipu OONBIION MHTEHCUBHOCTH IIYM HE TOJBKO BIHUAET HAa CIyX, HO U
OKa3bIBaET JPYroe BO3JCHCTBHE (rOJIOBHAs 00Jib, IJIOXash BOCIPUUMYUBOCTD
peun), ICUXOJIOTMYECKOE BO3JICHCTBUE HA YeJiOBeKa. Bce yacTu Tena MCIbITHI-
BAIOT MPY 3TOM MOCTOSIHHOE JAaBJICHHUE WM OIIYIIEHHE OPhIBA BETPA; B KOCTSIX
yepena u 3y0ax TOYHO Tak K€, KaK U B MIATKUX TKaHSIX HOCA U ropja, BO3HUKA-
10T BuOparuu. [Ipu yposue myma 140 n1b (mopor 6051eBOTO OIIYIIEHUS) U BBI-
1I€ OLIYILICHUE JABJICHUS YCUIMBAETCS U PACIPOCTPAHSAETCS IO BCEMY TENY, a
TpyJiHasl KJIETKA, MBIIIIBI HOT U PYK HAaYMHAIOT BUOpHUpoBaTh. Korna ypoBeHb
WHTEHCUBHOCTHU Ityma aocturuet 160 nb, MoxeT npou3oiTu pa3psiB OapadaH-
HOU MEPENOHKHU.

[IpoOmKUTENBHBIA U CHIIBHBIN IIIyM BPEIHO OTPAXKAECTCSA HA 3J0POBBE U
paboTtocnocoOHOCTH yenoBeka. [IpogomkurensHoe NedcTBUE ITyMa BBI3BIBAET
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oO11ee yTOMIJIEHHE, MOXKET IOCTENIEHHO MPUBECTH K NIOTEPE CIyXa U TIIyXOTe.

HexenatenbHbie 3Byku popmupyroT mrym. [1og 3ByKoM MOHUMAIOT yHIpy-
rU€ BOJIHBI, PACIIPOCTPAHSAIONIMECS B YIIPYTroM cpeje, KojieOaHus B CPele, Bbl-
3BaHHbIE KaKUM-IMO0 UCTOUYHMKOM. OOJIacTh Cpefibl, B KOTOPOM pacrnpocTpa-
HSIFOTCSL 3BYKOBBIE BOJIHBI, Ha3bIBAETCS 3BYKOBBIM IOJIEM. 3/1€Ch BO3HUKAIOT
nedopmanuu pa3peKeHus: U CHKATHsI, KOTOPbIE MPUBOJAT K U3MEHEHHUIO JIaBlie-
HUS B JIIOOOM TOUKE MO CPAaBHEHUIO C aTMOC(EepHbIM. Pa3HOCTh MEXIy MIHO-
BEHHBIM IIOJIHBIM JIaBJICHUEM M CPEJHUM, KOTOPOE HaOII0JaeTCs B HEBO3MY-
IIEHHOM CpEJE, HA3bIBAETCSA 3BYKOBBIM JaBICHUEM.

3BYK MOAPA3JETACTCS HAa BO3AYIIHBIN U CTPYKTYPHBIN B 3aBUCUMOCTH OT
cpenbl, B KOTOPOM pacnpOCTPaHSIOTCS ynpyrue BoJIHBl. OH XapaKTepHu3yeTcs
3BYKOBBIM JAaBJICHHEM, CKOPOCTbIO M HAINPABIEHUEM PACIPOCTPAHEHUS
3BYKOBBIX BOJIH, ”THTEHCUBHOCTBIO IEPEHOCA 3BYKOBOW SHEPTHH.

Knaccudukarus nrymos:

1.Ilo wucrounuky oOpa3zoBaHus (MEXaHUYECKUM, a’pOIUHAMUYECKUI,

TUAPOJIMHAMUYECKUH, SIIEKTPOMArHUTHBIN ).
2. B 3aBucumocTu ot yactotHoro cnekrpa (HY, CY, BY).
3.Ilo xapakrepy cnekTpa (TOHaJIbHBINA (IIIyM B MpeAeiaax OAHON OKTaBbl),
IIUPOKOIOJIOCHBIN (B pa3HBIX OKTaBaXx)).
4. BpeMeHHbIE XapaKTEPUCTUKMU:
® [IOCTOSIHHBIN (32 pabouuii IeHh MEHSIETCSI MEHbBIIIE, YeM Ha 5 1b);
® HEMOCTOSIHHBIN, T.€. KOJEOMouuiicsa (HEmpepbIBHO MEHSIETCS BO Bpe-
MEHH ), TIPEPHIBUCTHIN (3BYKOBas Iay3a OO0JIbIIE OJHON CEKYH/IbI), UM-
NyJIbCUBHBIN (3BYKOBasl May3a MEHbIIIE OJHOW CEKYH/IbI).
B Hacrosiiee BpeMs OEHCTBYIOT CAHUTApHBIE HOPMbI, OXBAaTHIBAIOLIUE
JMana3oH chelmuMbIX YacToT. Canutapusie HOopMbl CH 2.2.4/2.1.8.562-96
ONPENENAI0T AOMYCTUMBIE YPOBHHU LIyMa Ha pabO4MX MECTaX, B MOMELIECHUAX
KUIbIX, OOILIECTBEHHBIX 3JaHUW U Ha TEPPUTOPUU KUJIOU 3aCTPOUMKHU
(Tabm. 2.9.2).
Hopmuposanue myma:
® i1 MOCTOSIHHOTO IIIyMa HOPMHPYETCSI MPEENbHBIM CIIEKTP — COBO-
KYIMTHOCTh JIOIyCTUMBIX YPOBHEW 3BYKOBOI'O JAaBJEHUSI B 3aBUCHMOCTH
oT
4acCTOThI U YPOBEHbB 3BYKa B 1bA;

® HEMOCTOSIHHBIA IIYyM — [0 YKBUBAJIEHTHOMY YpPOBHIO 3ByKa B ABA (cymmu-
pytorcst nro0bie yacToThl). B Tabdi. 2.9.2 npuBeneHsl N0MyCTUMBIE YPOB-
HU 3BYKOBOI'O JIaBJICHHMSI B OKTAaBHBIX MOJIOCaX YaCTOT LIMPOKOMOJIOC-
HOTO
MOCTOSIHHOTO 1TyMa JiJisi pa00YuX MECT B MPOU3BOJICTBEHHBIX U JIPYTHUX
MOMEIIEHHSX, a TAKKE JOMYCTUMBIE YPOBHU 3BYKA.
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Tabauua 2.9.2

JlonmycTuMBbIe YPOBHH 3BYKOBOI'O 1aBJICHHS W YPOBHH 3ByKa
A1l LIUPOKOIOJIOCHOI0 IIIyMa

Pabouee mecto YpoBHU 3ByKOBOTO J1aBiieHus (1b) B OKTaBHBIX YpoBeHb

M0JIOCax Co cpenHereomerpuueckumu yacroramu (I'mm) | 3ByKa,
63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 nbA

ITomemenusa Kb, pac-

YETYMKOB, ITPOTpaAM- 71 | 61 | 54 | 49 | 45 42 40 38 50

MUCTOB U JIp.

ITomMemenus u yyacr-

KW TOYHOU COOPKH, 83 | 74 | 68 | 63 | 60 57 55 54 65

MAaITMHOIHUCHBIE OI0PO

[TocTosiHHBIE paboune

MECTa B POU3BOJICT- 95 | 87 | 82 | 78 | 75 73 71 69 80

BEHHBIX TOMEIIECHUAX

JI7s. HEMOCTOSIHHBIX IITYMOB, CTYIEHYATO WM3MEHSIONIUXCS BO BPEMEHU

Tak, 4TO YpOBHU 3ByKa La (1BA), ocTalOTCs MOCTOSIHHBIMU B TE€UCHHE TSATH
MUHYT W 0o0Jiee, pacyeT HKBUBAJIECHTHOTO YPOBHS 3ByKa MPOU3BOJAUTCS
CIEYIOMHNM 00pa3oM.
1. B TeyeHue cMmeHsbl (8 9) MPOBOAUTCS XPOHOMETPAXX M3MEPEHUsI YPOBHEH
3ByKa La. 1o pe3ynbraram XpoHOMETpaxa sl KaXJI0ro U3 U3MEPEHHBIX

La ycTaHaBnuBaeTcsi BpeMs #; (4), B TE€YEHUE KOTOPOrO ypOBEHb 3BYKa
OCTABAJICS] TOCTOSIHHBIM.
2.11o Tabu. 2.9.3 B 3aBUCUMOCTHU OT f; ONIPEAENAOTCA nonpaBku AL, K
BEJIMYUHAM L.

Tabauuya 2.9.3
3HaveHNs NONMPABKH
Bpewms, 4, B Te-
ACHHEROTOPO™ g 7 1 6 | 5 | 4 | 3 | 2 | 1 | 05 |025] 01
ro L, ocraercs
ITOCTOSIHHBIM
ITommpaBka
AL, 1BA 0 |-0,6|-1,2]-2,0]-3,0|-42]|-60/|-90/|-12,0 | -15,1 | -19,0
L s onipeniensiercst mo popmyJie
n_ O0I(L.,+AL.
L, =10lg>10 (LintALs) 2.9.1
ADKB 3
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IIpumep pacuera

Tabnuya 2.9.4
HcxonaHblie TaHHBbIE
Bpewms ¢, B TeueHre KOTOPOro
YPOBHHU 3BYKa OCTAIOTCA MOCTO- 0.5 0.5 2 5
SIHHBIMU, 4
Yposuu 3Byka L, 1bA 72 71 65 64

Knaccudukanus nmymoB Ha pabodyem MecTe NUTUQOBITUKA:
® 10 UICTOYHUKY 00pa30BaHUs — MEXaHUYECKUIA;
® B 3aBUCHUMOCTH OT 4YacTOTHOro cnekrpa — HY;
® [10 XapaKkTepy CIEKTpa — MHPOKONOJIOCHBIN;
® BPEMEHHBIE XapaKTEPUCTUKHU — HETTOCTOSIHHBIN, IPEPBIBUCTHIN.

L g onipeaensercs mo Ggopmyiie

oo OI(LA+ALiA )

Lmﬂzmggo

9

(2.9.2)

rae L, — ypoBHU 3ByKa, 1bA; AL;p — momnpaBka (BrIOMpaeTcs U3 HOPMAaTUBHBIX

JOKYMEHTOB 10 1IyMy — Tad:i. 2.9.5).

Tabnuua 2.9.5
3HaveHNs NONMPABKH
{, 4, B TEYEHHUE KOTOPOTO YPOBHU 5 ) 0.5
3BYKa OCTAIOTCS MOCTOSHHBIMU
[Monpaska AL;a, 1BA -2,0 -6,0 -12,0

L 4o =101g

(100,1(72—12) +1001(71-12) 140.1(65-6) +100,1(64—2)j:66,2 nBA .

CrietoBatenbHO, pacyYETHOE 3HAYEHUE CYMMApHOI'O YPOBHS 3BYKa HEIO-
CTOSSHHOTO TMPEPBIBUCTOTO IIymMa cocrtaBisier 66,2 nbA. IlpenenbHo-
JOMYCTUMBIA YpPOBEHb IlIyMa Ha paboueM MecTe HUIM(OBIIMKA COCTaBJISET
80 nbA cornmacuo CH 2.2.4/2.1.8.562-96.

Tak Kak pacCUMTaHHbBIN SKBUBAJICHTHBIN YPOBEHb 3ByKa HUXKE JIOIYCTUMO-

ro, TO CPEACTBA 3AIIMUTHI OT IIIyMa HE NPEAYyCMATPUBAIOTCS.

65




2.10. 3amuTa 0T MOHM3UPYOLIMX U3JLYyYCHUI.
Bb100p U pacyeT 3KpPaHOB JIS 3ALUTHI
OT HOHM3HMPYIOLIEr0 U3JIy4eHHs

N3nyuyenus, B3auMOJIEHCTBHSI KOTOPBIX CO CPEJION MPUBOAAT K 00pa3oBa-
HUIO MOHOB Pa3HbIX 3HAKOB, HA3bIBAOTCS MOHU3UPYIOIIMMHU. BUauMblid CBET n
yIbTPAPHUOJIETOBOE U3TyYCHUE OOIIECITPUHATO HE BKIIOYATh B MOHSTHE NOHU3U-
pytouiee uznydenue. [Ipu 3ToM paznuyaroT KOpIyCcKyIsipHOE U (D)OTOHHOE U3ITY-
yeHus. Kopnyckyniaproe uziyuenue TPECTaBISET COOON MOTOK AIEMEHTAPHBIX
gacTuil (O - ¥ [3 - 4aCTUIbl, HEUTPOHBI, SJEKTPOHBI, ME3OHBI U Jp.). DIEeMEHTap-
HbIE YaCTUL[bl BOZHUKAIOT IIPU PAAMOAKTUBHOM pacIiajie, siACPHBIX IPEBPALLCHU-
X WIA TE€HEPUPYIOTCSA Ha YCKOPUTENSX. 3apsSKEHHBIE YAaCTULBI (ITPOTOHBI, DJIECK-
TPOHBI, O, - ¥ [3 - YACTHUIIHI) B 3aBUCUMOCTH OT BEJIMYMHBI KHHETUYECKON SHEPIUU
MOTYT BBI3bIBaTh HEMOCPEACTBEHHOE MOHU3UPYIOIIECEC U3JIYUYEHHE TIPU CTOJIKHO-
BEHUU C BEIIECTBOM. HEHUTPOHBI U Apyrue HEUTPAIbHBIE DJIEMEHTAPHBIE YaCTH-
bl TIPY B3AUMOJEHCTBUU C BEIIECTBOM HEMOCPEACTBEHHO MOHU3AIMU HE MPOU3-
BOJISIT, HO B MPOIECCE B3aUMOJCHCTBUSA CO CPEIOM OHHM BBICBOOOXKIAIOT 3apsi-
KEHHBIE YacCTULbI (AJIEKTPOHBI, MPOTOHBI W T.J.), CIOCOOHBIE HWOHU3UPOBATH
aTOMBI M MOJIEKYJIbI CPEJbI, Yepe3 KOTOPYIO OHM MPOXOAAT. Takue HU3IydeHus
MIPUHATO HA3bIBATh KOCBEHHBIMHA HOHU3UPYIOIUMU U3TyUYCHUSIMH.

K ¢pomonnomy uznyuenuro 0THOCST: raMMa-u3IydeHUE, XapaKTEPUCTUUE-
CKO€, TOPMO3HOE, PEHTTCHOBCKOE HW3JIyYECHHUs. Y Ka3aHHbIC WU3JIyYCHUS MpPEJ-
CTaBJISIIOT COOOM MOTOK AJIEKTPOMArHUTHBIX KOJIEOAHUM, KOTOPbIE BO3ZHUKAIOT
IPU U3MEHEHUH SHEPTEeTUUECKOTO COCTOSIHUSI aTOMHBIX siJiep (raMma - u3ayde-
HUE), IEPECTPONKE BHYTPEHHHUX AJIEKTPOHHBIX O0O0JIOUEK aTOMOB (XapakTepHu-
CTUYECKOE), B3aUMOJICCTBUM 3apsIKEHHBIX YACTHUI] C SJIECKTPUYECKUM MOJIEM
(TOpMO3HOE) U APYTUX sABJICHUAX. DOTOHHOE M3IIYUYCHHE TAKXKE SIBJIAETCS KOC-
BEHHO HMOHHM3UpYIoNuM. Kpome HMOHM3UPYIOIIEH CMOCOOHOCTH, K OCHOBHBIM
XapaKTEPUCTUKAM HOHU3UPYIOIIUX W3IYYEHUW OTHOCATCS SHEPrusi, u3Mepse-
Mas B 9JIEKTPOH — BOJbTAX, ¥ MPOHUKAIOIIAS CTIOCOOHOCTb.

NcTouHnKOM M3IIydeHUs Ha3bIBAIOT OOBEKT, COAEPXAIIUN PaTUOaKTHB-
HBIM MaTepHall, UK TEXHUYECKOE YCTPONCTBO, UCITyCKAIOIIEE HIIU CTIOCOOHOE B
OTIpEeICTICHHBIX YCIOBUSIX UCIyCKaTh u3nydeHue. K uncmy Takux oObeKTOB OT-
HOCSITCS: PAJIMOHYKJIUBI, SIEPHbIE YCTPOMCTBA (YCKOPUTEIU, aTOMHBIE PEaK-
TOPBI), PEHTTEHOBCKHUE TPYOKHU.

TexHomoruu, METOANKUA U MPUOOPHI, UCTIOJIB3YIONINE U3ITYUYEHUS, TOJIY-
YUJIA LIAPOKOE PACIPOCTPAHEHUE B NPOMBINUIEHHOCTH, MEIUIMHE U HAyKe.
DTO, B IEPBYIO OYEPEH, ATOMHBIE JIEKTPOCTAHIIUH, HAJIBOJIHBIE U TIOJBOJIHBIC
KOpabJii C aTOMHBIMHU YCTAaHOBKaMH, PEHTI€HOBCKUE YCTAHOBKU JJIsi MEAUIUH-
CKOT'0, HAQy4YHOT'O U MPOMBIIIUIEHHOIO HA3HAYCHUS U JIP.
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N3nydenue sBisieTcsl BpeIHbIM (DAKTOPOM JIJIsl 5KMBOM MPUPOJIBI U, OCO-
O€HHO, YenoBeKa. bUoIornyecku BpelHOE BO3/ICMCTBUE U3IIYUYEHUS] HA KUBOU
OpraHu3M OIPENIENAETCs, B IEPBYIO OUEPE/lb, /1030 MOTJIOIIEHHON SHEPTUU U
MPOU3BOIUMBIM TIPU 3TOM 3(P(HEKTOM HOHMU3ALNM, T. €. IIOTHOCTHIO MOHU3A-
nuy. bosblias 4acTh MOTJIONIEHHOW SHEPTUU PACXOAYETCSl HA MOHU3AIUIO JKH-
BOM TKaHW, YTO HAIILIO CBOE OTPAXKEHUE U B ONPEACICHUN W3ITYUYECHHI KaK HO-
HU3BUPYIOLIUX.

Nonusupyromue uW3MydeHUs] OKa3bIBAlOT HAa OHOJOTMYECKYI0 TKaHb
npsiMoe W Hempsmoe BozzaencTBue. [Ipsmoe — pa3pblB BHYTPUATOMHBIX H
BHYTPHUMOJICKYJIAPHBIX CBSI3€H, BO30YXKIECHUE U OTPHIB CBOOOTHBIX PaHKAaJIOB.
Hanbonee BaxHOe 3HAUYEHHE HMMEET PAAMOIU3 BOJBI, B pE3yJbTaTe STOTO
00pa3yloTcsi BBICOKOPEAKTUBHBIE PAJUKaIIbl, KOTOPbIE M BBI3BIBAIOT BTOPUUHBIE
pPEaKIMU OKHUCICHHUS MO JIOOBIM CBSI3SIM, BIUIOTH /10 U3MEHEHUS] XMMUYECKOTO
ctpoenust JHK (#ae30kcupuOOHYIMHOBAsE KHUCIOTa) C  MOCIEAYIOINIMMU
TEHHBIMH U XPOMOCOMHBIMU MYyTallUsIMU. B 3THUX SBICHHUSAX W 3aKIHOYAETCA
ornocpeoBaHHOE (HempsMoe) neiictBue wuszinydenus. [lpu 3TOoM cremyer
OTMETHUTh, YTO OCOOEHHOCTH BO3JIEUCTBUSI MOHU3UPYIOIINX U3TYyUYEHUN COCTOUT
B TOM, 4YTO B XUMHYECKHE pPEaKIUW, HWHIYUUPOBAHHBIE PEAKTUBHBIMU
paavKanamMuy, BOBJIEKAIOTCSI COTHH M THICSYM MOJIEKYJ, HE 3aTPOHYTHIX
HETMOCPEICTBEHHO U3JTYYECHUEM.

[Tatomoruyeckre mpolecchl B KWBOM OpPraHuW3ME, BbI3bIBAEMBIC
U3JIy4EHUEM, B 3aBUCUMOCTH OT CTENEHU W XapakTepa OOJIydeHHs, MOTYT
MPOSIBIIATHCS B OCTPOM WIJIM XpOHUYECKou (popme ydeBoit Oosneznu. Jlydenas
00JIe3Hb, B TEPBYIO OUepe/lb, XapaKTepU3yEeTCs HM3MEHEHHUEM COCTaBa KPOBU
(YMEHBILIEHHMEM 4YHCa JIEUKOLIMTOB B KpPOBU — JIEHKOINEHUEW), a Takxke
MOSIBIICHUEM TOIITHOTHI, PBOTHI U TOJKOXHBIX KPOBOUBJIMSIHUN, U3BS3BICHUM.
Octpas (opma nydeBoil 0OJE3HM BO3HHMKAET y YEIOBEKAa MPU OJHOKPATHOM
o6syuenuu cBeiie 100 P (pentren) — 1-4 crenens aydeBoit 6osie3nu, a npu 400
P (3-1 crenenp) nabmogaercs 50% CMepTENbHBIX CIy4aeB, UTO CBSI3aHO C
noTepell HMMMyHUTETa. B OTHOIIEHWHM TOPAXKEHUST OT HWOHUBUPYIOIIETO
U3JIyYEHUs] TPUPOJIa MOCTaBUJIa YEJIOBEKA B CaMbI€ TSKEINbIE YCJIOBUS MO
CpPaBHEHUIO C JPYTMMHU >KUBBIMHU CYyIIECTBaMU. Tak, CpeIHUE CMEpPTEIIbHBIC
1036l (50%) coctaBisitoT: 06e3bsiHa — 550, kpoauk — 800, yepBu — 20000, a
ameb6a — 100000, Bupycel — 6omee 1000000 P.

3ammTa OT BO3ACHCTBUS MOHU3UPYIOMIMX H3TyYEHUM OO0ecTieynBaeTCs
YMEHBIIEHUEM MOIIHOCTH HMCTOYHHMKOB M3Iy4YeHHUS (3al[MTa KOJIUYECTBOM),
YMEHBIIIEHUEM BPEMEHHU BBIMOJHEHUS pabOT B 30HE OOJydeHHs (3aluTa
BPEMEHEM), YBEIWUYCHHEM PACCTOSHHUS OT paboyero Mecrta 10 HCTOYHUKA
W3JIy4YEHHUs (3alUTa PACCTOSHUEM), MPUMEHEHUEM HSKPAHOB W3 Pa3TUYHBIX
MaTepHuanaoB, 00JaJaroNIUX 3aUTHBIMU CBOMCTBaMH (O€TOH, CTallb, CBUHEII
v JIp.)
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Bb100p U pacyeT IKPAHOB VISl 3AIIUTHI OT HOHU3UPYIOLIETr0 U3TyYeHU s

OnpenenuTh TONMHUHY dKpaHa JJI 3aIUTHl OT HOHU3UPYIOMIETO U3ITyde-
HUA (raMMa-u3JTy4eHus ) U3 3aIaHHBIX MaTepuaioB (OETOH, JKeJie30, CBUHEIT).

BapuanTs! 3a1anuii npusenenst B Tadu. 2.10.1.

Hcxonnble qaHHbIE 1715 pacyeTra:

® DHEpPrus ramMmma-usinydeHus, MaB;
e kod(hduireHT ocnadaeHus 3Kpana, K;
® ODKCIIO3UIIMOHHA J103a, 3B;
® TepCOHAJ, pabOTAIOIINI C HCTOYHUKAMHU TaMMa-H3Ty9ICHUS;
e O0JyYEHUIO MOJIBEPTaeTCsl OPraHU3M B IIEJI0M;
e BpeMs BO3JeUCTBUS — | TO/I.
Tabauya 2.10.1
Bapuanrtsl 3aganuii
Bapuant 1 2 3 4 5 6 7 8 9 0
DHeprus
raMMas g5 1 04 | 06 | 08 | 1,0 | 1,5 | 3.0 | 60 | 80 | 100
HU3Ty4YCHUA
M5B
DKCIO3u-

[UOHHAS 0,04 | 04 2 0,2 0,4 2 1,6 0,8 2 1
J1o3a, 3B
Marepuan | Oe- Oe- Oe- Oe- JKe- | JKe- | Keye- | CBH- | CBH- | CBU
9KpaHa TOH | TOH | TOH | TOH | Ji€30 | Je30 30 Hell | Hell | Hell

Ilopsinok pacuera:

1) onpenenuTs NOTIOIIEHHYIO 103Y;

2) ompenenuTh SKBUBAJICHTHYIO J03Y;

3) onpeaenuts 3PEKTUBHYIO 103Y;

4) onpenenuTh qOoMycTUMbINA npeaen 3 dexktuBHoi 10361 1o HPB-99/2009;

5) paccuuTaTh CTENEHb OCHA0JICHUS U3TYUYCHHS DKPAHA;

6) A4 3aJaHHOTO MaTepuaia d3KpaHa ONPENeTUTh TOJIIUHY 3KpaHa IIo
Tabn. 2.10.3,2.10.4, 2.10.5.

IHosicHeHMs K pelleHHIO 3a1a4u
HcTouyHnkaMy HMOHU3UPYIOIIUX W3IIYUYEHUW SIBISIIOTCA PaAWOAKTUBHBIN
pacmaja paJuOaKTUBHBIX BEIIECTB (PaJUOHYKIHIOB), SIACPHBIE YCTPOWCTBA
(yckopuTEIH, aTOMHBIE PEAKTOPHI), PEHTT€HOBCKHUE TPYOKH.
K nonusupyromum n3iaydyeHussM OTHOCSTCS:
e anb(a-u3ydeHrue — MOTOK MOJIOKUTEIBHO 3apsHKEHHBIX YacTHI], 00pa3o-
BAHHBIX 2 TPOTOHAMH U 2 HEUTPOHAMU;
e OeTa-u3JIyuyeHHE TIPEJCTABIISIET COOOM MOTOK 3JIEKTPOHOB, 00pa3yIOMIMNX-
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Csl IPU pacnajie A/iep KaKk €CTECTBEHHBIX, TAK U UCKYCCTBEHHBIX PaJIMOAK-
TUBHBIX 3JIEMEHTOB;

® raMMa-M3Jy4YeHUE MPECTABISIET COOOUM IEKTPOMArHUTHOE U3TyUYEHHUE C
gacroroit > 3-10'® T'n, oGpasyrouecss mpH pacmane paguoaKTHBHBIX
s71ep, FJIEMEHTAPHBIX YACTHIL,

® PEHTIEHOBCKOE M3JTy4Y€HUE — DJICKTPOMArHUTHOE U3Ty4YeHUE C YaCTOTOM
10" -3-10" I';

® HEHTPOHHOE M3IYyUYECHHE MPEACTABISET COOOM MOTOK HEUTPOHOB (7),
SBJISIFOLIUXCSI COCTAaBHOM YacThIO aTOMOB.

XapaKTepUCTUKOW MOHU3UPYIOIIUX U3JTYYECHUN SBIACTCS HOHU3UPYIOLLIAS
U NPOHMKAIOLIAS CIIOCOOHOCTD. {7151 XapakTEepUCTUKY HOHU3UPYIOIIEH CrIOcO0-
HOCTH UCIIOJIB3YETCS MOHATUE DKCIO3ULMOHHAA 103a X. DKCIO3UIIMOHHAS 1032
XapaKTepu3yeT MOTEHIHAIbHYIO0 ONACHOCTh pagualuy Mpu oOLIeM paBHOMEp-
HOM O0JIy4eHHH YEJIOBEKa.

X = Q/m, Kn/kr, (2.10.1)

riae () — MOJHBIN 3aps] MOHOB OJHOTO 3HAaKa, BOSHUKAIOIIMK B CYXOM aTMO-
chepHoM Bo3yxe Maoro oobem, Kit; m — macca Bo3ayxa 3Toro oobema, Kr;
JIist OTIeHKH BO3JEHCTBUSI MOHU3UPYIONTUX U3ITyYCHUN HA OpPTaHU3M dYe-
JIOBEKa HMCTOJB3YIOTCS TOTJIONIEHHAS, SKBUBAJICHTHAsI, 2(()EKTUBHASI U IKCIIO-
3UIIMOHHAS I03BI.
[Tornomennas no3a D — 3TO KOJIMYECTBO YHEPTHUH, TIEPETAHHOE BEIICCTRY.

q=W/m, (2.10.2)

rae W —sueprus, Jkx; m — macca BEIIECTBA, KT.
Enununeit nornomennou 103wl sapisiercs I'peit (I'p): 1 I'p =1 Jx/kr.
DOKBUBAJICHTHAs 71032 YUUTHIBAET 3(p(PEKT MOHU3AIMHU, BOSHUKAOIIUN OT
Pa3HbIX BUJOB U3ITyUYCHUS,

H=]] K, (2.10.3)
rae K — kod(ppuiimeHT KauecTBa, YUYUTHIBAIOMINK OHOIOTHYECKYI0 3P (HEKTHB-
HOCTb Pa3HBIX BHUJIOB MOHU3HpYIOUIEro uanydeHus. CpeqHue 3HaueHus Kod(]-
¢unrenTta kauectBa K JIJIsl pa3IM4HbIX BUIOB U3ITyUCHUM:

- K=20 nna anbha-u3nydeHus;
- K=1 114 peHTreHOBCKOro, 0eTa U raMma — U3JIyUYeHUs;
- K=3 — 10 s HEUTPOHHOTO U3TyUYECHUS.
B xauectBe equHuilpl namMepenus npuHat 3ueptT (3B): 1 3B = 1 JIx/kr.
OddekTuBHAA 1032 MPUMEHSETCS ISl OLIEHKHM OOJIy4eHHUS! OTAEJIbHBIX
OpraHOB M TKAHEW C YYETOM HX PaAHOYyBCTBUTEIBHOCTH

E=HW,, (2.10.4)

rae Wi — B3BemmuBaronui Ko3gpOUIIMEHT I JAHHOTO OpraHa Wiy TKaHU:
Wi =1 — nna opranusma B uenom; Wy =0,2 — ronansr; Wy = 0,12 —kocTHBIN
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MO3T, JIeTKHe, xenyaok; W, =0,05 — medeHb, MIMTOBUIHAS >KEJe3a, MOYEBOMN
y3bIpb, KOKa, KOCTU. DP(DHEKTUBHAS 1032 U3MEPSETCS B 3B.

JIist XapakTepUCTUKU U3MEHEHUS J03bl BO BPEMEHH HCMOJb3YETCS MOII-
HOCTb 3KCIO3UIIMOHHOM (X), mornomeHHo (/]), 3kBUBaIeHTHOU (H) 1036

MX)=X/t,
MUD =111,
MH) =H/ 1,

/1€ ¢ — IPOJIOJDKUTEIILHOCTD O0TyIeHUS, .

DKCIO3UIMOHHYIO 103y Ha pabodyeM MeCTe€ MOKHO H3MEPHUTH C TIOMOIIHIO

pUOOPOB WIIM pacCUUTaTh 10 hopMyIie

X=A4K,/ R, (2.10.5)
rne A — akTUBHOCTh ucTouHuKa, Ku; K, - ramMma — MOCTOSHHas H30TOIa,
Pem?/t MKu; R — paccTosiHEE OT HICTOYHHKA JI0 paboyero Mecra, CM.

C noMoIipo IprudOpPOB MOXKHO H3MEPHUTH IKCIO3UIIMOHHYIO J103Yy. JKC-
MO3UIIMOHHYIO JI03Y | TOTJIOMICHHYIO 103y ISl OMOJIOTHICCKUX TKaHEH MOYKHO
CYMTATh COBHAMAIOIIMMU C ITOTPEITHOCTHIO 10 5%.

Hopmbr pagunanmonnoit 6e3omacHoct HPB-99/2009 mpumensitoTcs s
obecrnieueHrst 6€30MacHOCTH YEJIOBEKa BO BCEX YCIIOBHSAX BO3JEHCTBHUS Ha HETO
MOHU3UPYIOIIET0 U3IYyUYEeHHUS MCKYCCTBEHHOTO WJIM MPHUPOHOTO MPOUCXOXK]IE-
Hus. J[7s kaTeropuii 00ydaeMbIX JIMI] YCTaHABIMBAIOTCS HOPMATUBBI — OCHOB-
Hele npeaenst 103 (I1J1), npuBenenusie B Tadm. 2.10.2.

C yyeTroM MOCHEACTBUI BIWUSHUS WOHU3UPYIOMIUX W3IYUYCHHH Ha opra-
HU3M YeJIOBEKa BBIJACICHBI TPU KaTETOPUH 00JTydaeMBbIX JIMII:

e Kareropusi A - mepcoHan (JiuIa, KOTOpbie HEMOCPEACTBEHHO pabOTaloT C
MCTOYHUKAMU HOHM3UPYIOMMNX HM3JIYy4YCHUH WU MO POAY CBOEH paboOThI
MOTYT MTOJABEPTHYTHCS OOTYUEHHIO);

e Kkareropusi b - oTnenbHBIC JIUIA, TPOXKUBAIOIINE HA TEPPUTOPHUH, TIE J10-
3bI U3ITYYCHUS MOTYT IIPEBLICUThH YCTAHOBJICHHBIC MTPECITbHBIC 3HAUCHUS;

e kareropusi B - HaceneHue B e0M.

Taoauya 2.10.2
OcHoBHBIE TIpeaesIbl 103

Hopmupyembie IIpenensl 103

BEJINYNHBI nepconan (rpynma A)* Hacenenne

20 M3B B TOJ B cpeHeM 32 | 1 M3B B TOJ] B Cpe/THEM 32 JTHOOBIE

Jr00bIe TMOCIe0BAaTEIbHBIE | TOCTeI0BaTeNbHBIC 5 JIET, HO HE
O¢ddexTuBHasg 1032

5 net, HO He Oonee 50 M3B B 0oiee 5 M3B B 10
roj
DKBHUBaJICHTHAs J103a 3a
TOJI: 150 m3B 15 M3B
-B XpYyCTaJIMKE rias3a 500 m3B 50 M3B
-KOXKe 500 m3B 50 m3B

-KHCTAX U CTOIIax

* OCHOBHbIE TpeeIibl 103, KaK U BCE OCTajlbHbIE JOMYCTUMbIE YPOBHH BO3JECHCTBUS
nepcoHana rpymmsl b, paBabl 1/4 3HaueHUi AJ1 IepcoHana rpymmsl A.
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JInsi CHIDKEHUSI YPOBHS HM3Jy4YeHUs Ha paboyeM MecTe 10 JOMYCTHMOM
BEJIIMYMHBI TPUMEHSIOTCA 3alUTHBIC 3KPaHbl W3 PA3JIUYHBIX MATEPUAJIOB.
TonmuHa 3KpaHa 3aBUCUT OT XapaKTEPUCTUKH HW3JIydeHUs! (BUJ M DHEPrus
U3JIyYEHHUsI), CBOICTBA 3alIMTHOrO MaTepuajia U HEOOXOJMMOCTH KPAaTHOCTH
ociabnenuss K, moOKa3bIBarOLIEH, BO CKOJBKO pa3 CleAyeT YMEHBUIUTh
MOIIIHOCTh SKCITO3UIIMOHHOM JI03bI U3TyYEHUS X 10 JOMYCTUMOrO 3HaUYeHUs X,

K=X/X,, (2.10.6)

rae X — MOIIHOCTh YKCHO3ULIMOHHOW 03Bl U3Ny4YeHUS; X, — JOIyCTUMOE 3Ha-
YEHHE MOIIHOCTH 3KCIIO3UIMOHHON JO3bI U3ITYyYEHHUS.

Pacuer TONIIMHBI 3allUTHBIX 3KPAaHOB OT MPSAMOro Iy4yKa ramma-
U3JTy4YEHUS BBIIOJIHAETCS C MOMOIIBIO YHUBEPCAIbHBIX Ta0aul. B tadn. 2.10.3,
2.10.4, 2.10.5 npuBeIeHBI 3HAYCHUS TOJIWHBI SKPaHA U3 PA3JIMYHBIX MaTepra-
JIOB B 3aBHCUMOCTH OT CTENEHU OCJa0JIeHHs u3iydeHus: K u 3Hepruu ramma-
U3ITy4CHUS

Tabnuya 2.10.3

ToJmMHA 3a1IIUTHOTO IKpaHa u3 OeToHA

Crenenpb Tonmyna 3aIMTHOTO 3KpaHa (CM) Ipu SHEpruu ramma-usnydenus (MsB)

ocnabIeHuHsI 0.2 0.4 0.6 0.8 1,0 1,5 3,0 6,0 | 80 | 10,0
U3Ny4eHus k

BeroH (p = 2.8 r/em’)

2 7,6 11,3 | 124 | 126 | 129 | 13,6 | 153 | 188 | 188 | 18,8
10 14,6 | 23,7 | 26,8 | 284 | 29,9 | 34,0 | 434 | 51,6 | 52,8 | 54,0
100 21,1 | 352 | 43,0 | 472 | 50,5 | 58,3 | 77,5 | 95,1 | 98,0 | 105,1

Tabnuya 2.10.4

ToJuHA 3a1IUTHOTO IKpPaHa U3 Kkejie3a

Tonmuna 3aMTHOTO 3KpaHa (CM) Ipu SHEPruu ramma-usinydenus (MsB)

02 | 04 | 06 | 08 | 1,0 | 1,5 [ 30 | 60 | 80 | 100

Kerneso (p = 7,8 r/em’)

2 1,3 2,3 2,8 3,2 3,4 3,8 4,4 4,1 4,0 3,8

10 | 34 | 54 | 68 | 78 | 85 | 100 | 122 | 12,7 | 126 | 12,0

100 5,9 9,0 11,2 13,1 14,7 17,6 | 223 | 24,6 | 244 | 235

Tabnuua 2.10.5

ToJmmuHa 3aIIUTHOTO0 IKPAHA U3 CBUHLA

Tonmuna 3a1IMTHOTO 3KpaHa (CM) IpU SHEPruu ramma-usinydenus (MsB)

02 | 04 | 06 | 08 | 1,0 1,5 | 30 | 60 | 80 | 100

Caunen (p = 11,3 r/em’)

2 0,2 0,4 0,7 1,0 1,3 1,7 2,1 1,6 1,5 1,35

10 0,55 1,3 2,1 3,05 3,8 5,1 6,5 5,5 4,9 4,2

100 10, 2,3 3,85 6,5 7,0 9,65 12,2 | 10,9 9,9 8,7
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IIpumep pacyera
HcxonHple JaHHBIE K pacueTy mpuBeaeHbl B Tadm. 2.11.1.

Tabnuya 2.11.1
Hcxoanbie 1aHHBIC

OHeprus ramma-u3iaydyenuss MaB 6,0
OKCIIO3ULIMOHHAS 71032, 3B 1,2
Marepuan 3xpana CBHHEIL

e fiepcoHall, pabOTAIONIUNA ¢ UICTOYHUKAMHU TaMMa-U3JTyYeHus,
® 00JIy4EHHUIO TTOJBEPraeTCs OPraHu3M B ILIEJIOM,
® BpeMs BO3ICMCTBUA — | TOx.
DKcno3uIMOHHAs J103a cocTaBisieT X = 1,2 3B.
[Tornomennas no3a /[ = 1,2 3B,
OxBuUBajeHTHas no3a H = 1,2 3B, Tak kak ko3 duiment kauecta K = 1 as
raMma -u3Jay4eHus
OddextuBHas go3a £ = 1,2 3B, Tak kak B3BemuBaromuii koagduiment W = 1
— IIpH O0JTyYEHUHU OpraHru3Ma B LIEJIOM.
Homyctumbiii ipenen s¢pdexruBHOM 10361 Mo HPB-99/2009 coctasnsier 20 m3B
B OJ JUIsl IEpCOHAa rpynmsl A.
Crenenb ocinabneHus u3nydeHus skpana k= 1,2 /0,02 = 60
JIns 3alaHHOrO MaTepuana 3KpaHa (CBUHEI), CTENIEHU OCIA0JICHUS U3ITY-
4yeHus 3KpaHa k = 60, sHeprun ramma-u3inydenus 6 MsB onpenensieM TONLUHY
sKpaHa 1o Tabm. 2.11.1.
TonmmHa 3xpana cocrtasisier 10,9 cm.

2.11. Pacuer 00111e00MEeHHON BEHTUJIAIIUUN

BoinmonHuTe pacder oOImIEOOMEHHOM BEHTWISILIMM M PaccuuTaTh Kpart-
HOCTb BO3yX00OMeHa. BapuaHTel 3ajanuii npuBeaeHsl B Tads. 2.11.2.
HcxoaHble JaHHBIE JUIsl pacyeTa:
® LCTOYHUK BbIOpOCA BPEHBIX BEIIECTB;
® Macca BpEJHOTr0 BEIECTBA, BIOpachiBaeMasi B €IMHUILY BPEMEHH;
e 00BEM IOMEILEHUS.

Tabnuua 2.11.2
BapuaunTtbl 3aganui
Bapu Pa3zmepsl nomerne-
aHT Yuactok HU (JJIMHA, 1IH-
pHUHa, BBICOTA), M
1 2 3
Ha yuactke HaxoasTcs 4 BaHHbBI HUKETUPOBAHUSA, U3 KaXK0H
1 24x12x8
BBIICIACTCS 2,3 T/94 HUKEIIS
Ha ¢opmoBounOoM yuacTke BoIaenseTcs 15 r/4 meum, comep-
2 dopwior Y A > CORCP 24x12x10
xaen 50% okcuaa KpeMHHUs
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Oxonyanue mabauyot 2.11.2

1 2 3
Ha cBapouHoM yuacTke BbIICISETCS 2 I/9 OKCUIA HUKEIIA. 12x18x10
Ha nmaBunbHOM yuacTke BbiaensieTcss 20T/4 mbUTH, cOep-

4 e 4 A AeP 24x24x12
xaren 75% okcuaa KpeMHHUs
Ha nundoBansHoM yuactke Bwiaensercs 30r/d4 mbuid, co-

5 . Ao 8x6x6
nepxanien 90% sxenesa
Ha yyacTke HaxomsTcs ABE YCTAaHOBKH KaJMHEBOTO IMOKPHI-

6 Y JULTER ABE Y A P 24x8x8

THS, U3 KaXKJI0W BBIACIICTCS 3 I/9 KagMHUS

7 Ha yuactke npu naiike Beiaensiercst 0,02 r/4 cBuHIa 12x6x6

Ha ranpBanmueckom YYaCTKC HaxXoAsATCA ABC BAHHBI TPaBJIC-

8 o 12x12x7
HUS, U3 KOKI0H BeIAenseTcs 1 /4 ¢TopucToro Bogopoia
Ha yuacTke mITaMmnoBKu HaxoAdaTcs 6 IMITaMIOB, U3 KaXIOTO

9 24x12x8
BeLaensgercsa 100 r/a COX

0 Ha xy3neunowm yuactke Boeiaensercs 12 r/4 cmasku (rpadur) 10x8x6

Ilopsinok pacuera:
1) ompenenuTh mpeaeabHO TOMYyCTUMBIC KOHIIEHTPAIIMH BPEIHBIX BEIIECTB;
2) ompenenuTh MacCy BPEIHBIX BEIIECTB, MOCTYIAMIINX B ITOMEIICHHUE,
G wmr/4;
3) paccuntaTh 00bEM BO3/1yXa, TOJABAEMOTO B IOMEIICHUE;
4) paccunTaTh KPaTHOCTh BO3TyX000MEHa.

IlosicHeHMs K pellIEeHUIO 32/1a4H

Bo3znelictBue BpeaHOro BEIIECTBA HAa OPraHM3M YEJOBEKa 3aBUCUT OT
XUMHUYECKOTO COCTaBa, KOHLIEHTPALUH, AJTUTEILHOCTH BO3JCUCTBUS, MMapaMeT-
POB OKpy>Karouied cpeibl, MHAUBUAYAIbHBIX OCOOCHHOCTEH YeloBeKa, a s
IBUIECH €IIEe U OT JUCIIEPCHOCTH U (POPMBI YACTHUL.

B opranusM nmpoMBIIIICHHBIE XUMHUYECKHE BEIIECTBA MOTYT MPOHUKAThH
4yepe3 OpraHbl JbIXaHMSI, JKEITYJOUYHO-KUIICUYHBI TPaKT W HEMOBPEKICHHYIO
K0Xy. OHaKO OCHOBHBIM ITyTEM IOCTYIUICHHS SIBISIFOTCS Jierkue. [lomumo
OCTPBIX U XPOHUYECKUX MPO(EeCCHOHANBHBIX MHTOKCUKALIUN, TPOMBIIICHHBIE
A0bl MOTYT OBIThb TPUYMHONW MOHM)KEHMSI YCTOMUMBOCTH OpraHu3sMa U
NOBBIIIEHHOW 00111eH 3a00J1IEBAEMOCTH.

Bpennsie BemiecTBa, Hapsay ¢ 0OMmield, oOnagaroT W30UpaTEIbHON
TOKCUYHOCTBIO, T. €. OHM HPEJCTaBISIOT HaWOOJBLIYI0 OMNACHOCTh JUIS
ONpENETICHHOTO OpraHa WM CcUCTeMbl opranu3Mma. llo wu3OuparenbHON
TOKCUYHOCTH BBIJIETISIOT:

® Cep/eyHble C MPEUMYIIECTBEHHBIM KapJAHMOTOKCUYECKUM JIEHCTBUEM
(conm MeTaJsIoB Oapus, Kajaus, KoOaabTa, KaJIMus);

® HEpBHBIC, BBI3BIBAIOIIME HAPYIICHHE MPEUMYIIECTBEHHO MCUXHUYECKOU
aktuBHocTH (CO, dhochopopranndyeckue CoOeAMHEHUS U Ap. );

® [ICUCHOYHBIE (XJIOPUPOBAHHBIE YIIIEBOIOPOIbI, (PEHOJIBI U AJIbAECTUIBI);
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® [OYECYHbIC (COCTMHEHUS TKETBIX METAIOB, STHJICHIJIMKOJb, [I[aBeIeBast
KHCJIOTA);

® KpPOBSHBIC (AHWJIMH M €ro MPOU3BOAHBIE, HUTPUTHI, MbIIIbSIKOBUCTHIN
BOJIOPON);

® JIerOYHbIE€ (OKCHUJIBI a30Ta, 030H, (DOCTEH U JP.).

OTtpaBieHusi mpoOTEKalOT B OCTPOM M XpoHuueckoil Gopmax. Octpeie
OTPABJIEHUS Yalle MNPOUCXOASAT B PE3YJbTATe aBapvil U XaPAKTEPU3YHOTCS
KPaTKOBPEMEHHOCTBIO JEHUCTBUS TOKCHYHBIX BEIIECTB B OTHOCHUTEIIBHO
OOJBIINX KOJIMYECTBaX. XPOHUYECKHE OTPaBJICHUS BO3HUKAIOT MOCTENEHHO,
U JUTUTEILHOM MOCTYIUICHUH BPEJIHBIX BEIIECTB B OPTaHU3M B OTHOCUTEIIBHO
HeOobIIMX KoJuyecTBax. OTpaBieHUs] Pa3BUBAIOTCS BCIIEICTBUE HAKOIJICHUS
MaccChl BpEIHOTO BEILIECTBA B OPraHU3ME.

BemiecTBa noipazaenstorcs Ha:

e OOIIETOKCUYECKHUE, BBI3BIBAIOIIME OTPABJICHHUE BCErO0 OpraHu3Ma WU
nopaxatomue  ortaenbHble  cucrembl  (LIHC,  kpoBeTBOpeHus),
BBI3BIBAIOIINE NTATOJIOTUUECKUE U3MEHEHUS IIEUCHH, MTOYEK;

® pa3Jpaxkarollie — BbI3BIBAIOIINE Pa3JPaAXKEHUE CIU3UCTHIX O000J0UEK
JIBIXaTENIbHBIX IMyTEH, IJ1a3, JTETKUX, KOXKHBIX MTOKPOBOB;

® CCHCHUOWIM3UPYIOIIKE, ACHCTBYIOIIME Kak aiepreHsl (dopmalibaerus,
PACTBOPHUTEIIH, JJAKM HA OCHOBE HUTPO- U HUTPO30COECIUHEHUN U JIP.);

® MyTareHHble, MPUBOMASIIME K HAPYLIICHUIO TE€HETUYECKOTO KOJa,
W3MEHEHUI0  HACJEACTBEHHOW uHpopManuu (CBHUHEI, MapraHell,
PaANOAKTUBHBIEC U30TOIBI U JIp.);

® KaHIICPOTCHHbIC, BBI3BIBAIOIINE 3JIOKAYECTBEHHBIE HOBOOOpPA30BaHMS
(UMKJIMYECKUE aMUHBI, apOMAaTHYECKUE YTJIEBOJOPOJIbI, XPOM, HUKEID,
acOecT u 1p.);

® BIMSIIONIME HA PENPOIYKTHUBHYIO (JAETOPOAHYIO) (QYHKIUIO (PTYTh,
CBHUHEI, CTUPOJI, PAJIUOAKTUBHBIEC U30TOMBI U JIP.).

ConepkaHue BpEIHBIX BEIIECTB B BO3AyXe pabodeil 30HBI HE JOJIKHO
npesbimath [1JIK, ucnonb3yeMbIX NpU MPOEKTUPOBAHUM IMPOU3BOIACTBEHHBIX
31aHUM, TEXHOJOTUYECKUX MPOIECCOB, 000PYAOBaHUs, BEHTUWISIUH, ISl KOH-
TPOJISl 32 Ka4€CTBOM MPOU3BOJICTBEHHON Cpebl U MPOPUIAKTUKHU HEOIaronpu-
STHOTO BO3JICHCTBHS Ha 3I0POBbE paOOTAIOIIUX.

ITJIK 3T0 KOHIIEHTpalluh, KOTOPbIE MPHU €XKETHEBHON (KpOME BBIXOJIHBIX
JHEW) pabdoTe B TEUCHUE 8 U WM MPU JIPYro MpOJOJLKUTEIHLHOCTH, HO HE 00-
nee 40 4 B HeZENIO, B TEUCHHUE BCETO pabOuero cTaxka He MOTYT BbI3BaTh 3a00-
JI€BaHUM WM OTKJIOHEHUWW B COCTOSIHUM 3JI0POBbsl, OOHAPYKMBAEMBIX COBpE-
MEHHBIMU METOJIaMU HCCJIEIOBAHUM B Mpolecce padoThl UM B OTAAJICHHBIE
CPOKH KW3HU HACTOSILETO U MOCIEAYIOIINX TOKOJIECHUM.

KonTponb cojepkaHusi BpeIHBIX BEIIECTB IMPOBOJUTCS JIJII CPABHEHUS
U3MEPEHHBIX KOHIEHTPAIUHN C UX TMPEACIBHO JOMYCTUMBIMU 3HAYCHUSIMHU.
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['urneHnyeckuM 3aKOHONATEIBCTBOM YCTAHOBJIEHBI CIEAYIOIIME BUIBI
ITJIK:

e cpeaHecMeHHas mpeaenbHO gomyctuMmas KoHueHtpauus (1K) -
npeJiebHasi KOHIEHTpAIUs, yCPeAHEHHAsI 32 8-4aCOBYIO0 pab04yr0 CMEHY;
e MaKCUMaJIbHas IpenenbHO ponmyctumas KoHueHtpanus (II1K,,) - Mak-

CUMaJibHasi KOHIIEHTpallMsl, BO3HUKAIOIIAs TPU BEICHUU TEXHOJIOTHUYE-

CKOT'0 mpoliecca, YCpeHeHHasi Ipu oToope mpod 3a MPOMEXYTOK BpeMe-

HU, PaBHBIA 15 MHH.

CpennecMeHHbIC KOHIIEHTpAIMM HEOOXOAMMBI JJIS pacdyeTra WHIWBHIY-
aIbHOM AKCIO3UIMY, BBISIBICHUS CBSI3M U3MEHEHUW COCTOSHUS 370pOBbs pabdo-
TAIOIIUX C UX NPO(ECCHOHATIBHON AesTeNbHOCThIO. [Ipr 3TOM yuuThIBaeTCs
BEPXHUM MpeJiel KoJieOaHU KOHIIEHTpaluid (MaKCUMallbHbIE KOHIICHTPAIUN).

Jia BemecTs, uMeromux Asa Hopmatusa - 1K, u IIJAK,, - KoHTpOIH-
PYIOT ¥ HE JOMYCKAIOT MPEBBILICHUS KaK CPETHEN 32 CMEHY, TaK U MAKCHUMaJlb-
HOW KOHICHTPALUH.

B cootBercTBUM ¢ kinaccudpukamnuein 'OCT 12.1.007-76 «CCBT. Bpen-
HbIe BemecTBa. Knaccudukarus u odmme TpeboBaHus OE30IMaCHOCTHY BEIIECT-
Ba pa3/eJICHbl HA YETHIPE KJIACCa ONACHOCTH:

| knacc — 4pe3BbIYAHO ONIACHBIE;

2 KJIacC — BLICOKOOIACHEIE;

3 KJIacC — OITaCHBIC;

4 xnacc — yMEpPEHHO OINacCHBIE.

Knacc onacHocTH BpeaHBIX BEIIECTB YCTAHABIMBAKOT B 3aBUCUMOCTH OT
HOPM U MOKa3aTesel, yka3aHHbIX B Ta0i. 2.11.3.

Tabauya 2.11.3

Kiiacchbl onmacHOCTH BpeIHBIX BellleCTB

HaumenoBanue Hopwma niisa knacca onacHoctu

IoKa3arTesrst I-ro 2-ro 3-ro 4-ro
[IpenensHO nomycTUMAas KOHIIEHTpAIUs Boree
(ITIK) BpeaHbIX BEIIECTB B BO3IYXE Menee 0,1 | 0,1-1,0 1,1-10,0 10.0
paboueil 30HbI, MT/KYy0.M ’
Cpennsisi cMepTenbHas 103a Ipu BBee- Meree 15 15-150 151-5000 Bonee
HUU B KETYJI0K, MI/KT 5000
Cpenssis cmMepTenbHas 103a Py HaHe- Menee 100 | 100-500 | 501-2500 bonee
CEHUH Ha KOXKY, MI/KT 2500
Cpenusist cMepTenibHasi KOHUEHTpalus B Meree 500 | 500-5000 | 5001-50000 Bonee
BO3/yXe, MI/Ky0.M 50000
KoadduuneHt Bo3MOKHOCTH UHTAIISA- Menee
rnoHHoro otpasiienus (KBHO) boxee 300 | - 300-30 29-3 3
S0HA OCTPOTO ACHCTEI Meriee 6,0 | 6,0-18,0 | 18,1-54,0 Bsof(e)e
30Ha XpPOHUYECKOTO JEHCTBUS Boree 10,0 | 10,0-5.0 49-2.5 M;I;ee
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OTHeceHre BpEAHOTO BEIIECTBA K KJIACCY OMACHOCTU MPOU3BOMST MO TO-
Ka3aTenio, 3HAYCHHE KOTOPOTO COOTBETCTBYET HambOojee BBICOKOMY Kilaccy
OITAaCHOCTH.

ITJIK Bpennbix BemectB onpenensercs mo ['H 2.2.5.1313-03 «IIpenenbHo
nonyctuMble KoHieHTpanuu (I1JIK) BpemHbIX BemiecTB B BO3ayXe padoueit
30HBD (TabM. 2.11.4).

Tabnuuya 2.11.4

IIIK BpeaHbIX BeliecTB B BO3AyXe padoueil 30HbI

HaunmMeHoBaHue BelllecTBa ITIKwmp, IT1Kcc, Knacc onmacnoctu
Mr/m3 Mr/m3

Bonopon dropuctsrit 0,5 2

Keneso - 10 4

Kagmuit 0,05 0,01 1

Kpemuuit nmoxcu Kpucraum-

YECKUM NPU COJEPKaHUU B IIbI- 3 1 3

mu Goisiee 70%

Kpemnuit anokcu KpucTamim-

YECKHUU IPU COACP/KAHUU B IIbI- 6 2 3

au ot 10 no 70%

Macna MunepanbHbie HeQTs- 5 - 3

HbIE

Huxenb, HUKEJIb OKCHJIBI 0,05 - 1

CBuHeIn - 0,05 1

Yrnepon (rpadur) 4 3

Yraepon okcup 20 - 4

Benmunauus, ee naznauenue u 0CHOGHblE 3a0auu
Bo3ayx, HaxomsdImunucss BHYTPU MTOMELICHUNW, MOXKET U3MEHATh CBOM CO-
CTaB, TEMIIEPATypPy M BIAXKHOCTb IO JICUCTBUEM CaMbIX Pa3HOOOpPa3HBIX (ak-
TOPOB: U3MEHEHUH MMapaMeTpOB HAPYKHOTO (aTMOC(HEpPHOro) Bo3/1yXa, Bblaelie-
HUS TEIUIa, BJIard, MbUIM U BPEAHBIX ra30B OT JIIOJEH U TEXHOJOTHYECKOro 000-
pynoBanus. B pesynbraTe BO3AEUCTBUS 3THX (PAKTOPOB BO3AYX IMOMEILIECHUN
MOJKET MPUHUMATh COCTOSIHUSA, HEONAronpuATHbBIE AJII CAaMOYYBCTBHS JIIOACH
VI MIPENSATCTBYIOIINE HOPMAJIIBHOMY IMPOTEKAHUIO TEXHOJIOIMYECKOTO MPOoLEC-
ca. UtoObl n30exaTh Ype3MEPHOro YXYAIICHHUS KauecTBa BHYTPEHHETO BO3Y-
xa, TpeOyeTcs: OCYIIECTBIATh BO3yX000MEH, TO €CTh MPOU3BOIUTH CMEHY BO3-
nyxa B noMeueHud. [Ipu 3ToMm u3 nomenieHus: yaansieTcs: 3arpa3HEeHHbIA BHYT-
PEHHU BO3JyX M B3aMEH IMOJAeTcs 00Jiee YHUCTHIM, KaK MPABUIIO, HAPYKHBIN
BO3/IyX.
Ha3naueHue BEeHTUIISALNN:
e o0ecrieueHue mNapaMeTpoOB MHUKpOKIMMara Ha padbouem mecte (Z, ¢%,
VM/C);
® MOHW)XEHNE KOHUEHTPALMHU BPEAHBIX BEUIECTB B BO3YXE, P.3.;
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e o0OecreyeHue KOHLEHTpalMU 02 U 0OecriedeHue y1ajaeHus co2;
e o0ecrieueHue TpeOyeMOro a3pOMOHHOTO COCTaBa BO3/1yXa.

Cucrembl BEHTWISIUU KIIACCUPUUUPYIOT IO CIOCO0y MOOYXIECHUS JBU-
YKEHHUSI BO3/1yXa HA ECTECTBEHHYIO U MEXaHUUYECKYIO (UICKYCCTBEHHYIO).

EcTecTBEHHYIO BEHTHIISIIIUIO MOAPA3AEIISIO:

® Ha OPraHMW30BAaHHYI) — OCYIIECTBIAETCS a’parueid uinu aedIekTopamu
(kaHaJIaMM);
® HEOPraHM30BAHHYIO — OCYIIECTBISECTCS YEPE3 HEIIOTHOCTH KOHCTPYKIIUI

(OKOH, IBEpEM, TOPHI CTEH).

EctecTBeHHass BEHTHIIALMS 00ECIIEYMBAET BO3IYyXO00OMEH B MOMEIIECHUSNX
B pe3yJibTaTe AEHUCTBHUS BETPOBOTO M TEIIOBOTO HAIMOPOB, MOJYYAaEMBIX H3-32
Pa3HOCTH AABJIEHUW WIH TUIOTHOCTHA BO3yXa CHAapYyKH U BHYTPU MOMEILICHUM.
JIOCTOMHCTBA: JENIEBU3HA E€CTECTBEHHOM BEHTWISIIMU. HemocTaTku: OTHOCH-
TEJIbHO MAJIBIA U HEMOCTOSIHHBIM HAIlOp B CHUCTEME, KaK CIIEICTBUE HEBO3MOXK-
HOCTb OYMCTKH IPUTOYHOrO WJIM YJAJISEMOr0 BO3/1yXa, OTPAaHHMYECHHE BO3MOXK-
HOCTH PETYJISIUMU BO3IyXOOOMEHA, OTpaHUYECHHUS B BO3MOXKHBIX M3MEHEHHUSIX
napaMeTpoB BO3/1yXa.

NckyccTBeHHAss BEHTUIISALMS (MEXaHUYECKasi) MOXKET ObITh: MPUTOYHOM,
BBITSKHOM, IPUTOYHO-BBITSKHOM.

1o 30He neicTBUS pa3inyaroT: 00IIEOOMEHHYIO BEHTUIISALMIO, O0eceyn-
BAIOIIyI0 OOMEH BO3]/lyXa BCETO IMOMEIICHUS; MECTHYIO BEHTWIAIUIO - HEIMO-
CpEeACTBEHHAs pa3/adya Wid yJajJeHHue BO3yXa OT pabodero Mecra.

Henocratkn MexaHM4YeCKOW BEHTUIIALUN:

0oJee CI0KHBI B KOHCTPYKTUBHOM OTHOIIICHHH;

TpeOyIOT OONBIINX 3aTPAT HA U3TOTOBJIEHUE U MOHTAK;

CBSA3aHbI OOJIBIIMMU IKCILTyaTallMOHHBIMUA PACX0JIaMH;

MPOIECC PA0OTHI COMPOBOKIAETCS IITYMOM.

JIoCTOMHCTBA:

® CUCTEMBl MEXaHHYECKON BEHTWISIUU JEUCTBYIOT HE3aBUCUMO OT TEMIIE-
paTypHBIX KOJEeOaHWM HApPY>KHOTO BO3AyXa, €ro JaBJICHUS U CKOPOCTH
BETPA;

e OOJBIION pagNyC AEHUCTBHUS CUCTEMbI MEXaHUYCCKOU BEHTUJISIINH;

® BO3MOXKHOCTh OOpPa0OTKHM MPUTOYHOrO BO3/AyXa (AJIs1 MPUTOUYHBIX CUCTEM
MEXaHHYE€CKOM BEHTUJISILIUK) (HarpeBaHue, yBIaXKHEHHUE, OUYMCTKA U T.11.);

® TIOCTOSTHCTBO MHTEHCUBHOCTH BO3yX00OMEHa.
[Ipu BbIIETIEHUN BPEIHBIX BEIIECTB B MOMEIIEHUH HEOOXOIUMOE KOJIhYe-
CTBO BO3/lyXa pacCUUThIBAETCs 1o GhopmyJie

G

L=—"—,
Ci—C,
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rae L — o0beM BO3/yxa, yAaasieMoro u3 NoMenieHus, M3/q; G — mMacca BpeIHbIX
BBIJICJICHU, TOCTYNAIOIKNX B MOMeENIeHue, Mr/4; C; — KOHIIEHTpaIys BPEIHOTO
BemecTBa B yxamsiemoM Bosayxe (C=ITJIK), mr/m’; C; — KOHIIGHTpALHUS Bpe]-
HOTO BEILIECTBA B IPHTOYHOM Bozayxe (C>< 0,3 TIJIK), mMr/n.

KpatHocTs Bo3myxooOMeHa K TOKa3bIBaeT, CKOJIBKO pa3 B TEUEHHE yaca

CMCHHUTCA BO3AYX B IIOMCIICHHUH, U PACCUUTBIBACTCA 110 (bOpMy.]'IC

L
K - L)
v
3
rae V — o0beM IIOMENIeHUs, M .
Ecau Benmmuuna K momy4vaercs 6ombiie 10, TO B MOMEIIEHUH PEKOMEHTY-

CTCA IPUMCHHUTb MCCTHYIO BLITSDKHYIO BCHTHUIISIIHIO.

IIpumep pacuera
Hcxonnble qaHHbIE K pacyeTy mpuBeaeHsl B Tad. 2.11.5.

Tabnuua 2.11.5

Hcxoannie 1anHbIe

Pa3mepsl momenienus

VYyacTok
(nnmvHa, MIUPUHA, BBICOTA)

Ha nmaBunpHOM YYaCTKC HaxOoIATCsA ABC BarpaHKH, KaXKaas

24x12x12 m
BBIZIEISIET 56 T/4 OKCHAa yriaepoaa

Onpenensaem IIJJIK BpemHbIXx BemecTB: AJIA OKCHUAA yriepona
IIJK = 20 MT/M". OnpenensieM Maccy BPEIHBIX BEIIECTB, MOCTYMAOIINX B
TIOMEIIICHUE:

G = 2:56000 = 112000 mr/4. PaccunutsiBaeM HEOOXOIMMOE KOJIMYECTBO
yAaIsieMoro Bo3yxa no ¢popmyiie

L

_ G _ 112000 — 3000 v /4 ,

CcCi-C, 20-6
G = 112000 mr/4 — Macca BpeAHBIX BBIJICICHUM, TOCTYNAIONINX B IOMEIIICHUE;
C,=111K = 20 MI/M°— KOHLIEHTpALUs Bpe}:[Horo BEIIECTBA B YIAISIEMOM BO3-
nyxe; C, =03 IIJIK=0,3-20=6 MI/M— KOHIEHTpAIXs BPEIHOTO BENIECTBA B
npuToyHOM Bo3ayxe; L = 8000 m’/u,

KparnocTs Bo3nyxooOMeHa

L8000,

N 3456
00beM noMmeteHus V =24-12-12=3456 M
KpatHocTh Bo3ayxooomena K =2,31q".
BriBoa: myisi yMeHbIIEHHS] KOHILEHTpaluu BpenHoro Bemiecta jao [1JIK
Ha MJIABWIBHBIN y4acTOK HeoO0xoaumo yaaisate 8000 M /a BO3/yXa.
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2.12. OnpeaesieHue KaTeropuu NOMenieHus

110 IMOKAPOB3PbIBO-0IIACHOCTH

Onpenenutb KaTerOpui0 TOMEIICHUS IO M0KapOB3PHIBOONACHOCTH
IJIOIAIBbIO S, COTJIACHO BapuaHTOB (Tad:i. 2.12.1).
Hcxonuble naHHbIE 1S pacyera:

- IUTOTIA/Ib TIOMETIICHHUSI;
- IEpEYEHB MIPEAMETOB, CIIOCOOHBIX TOPETH;
- Macca roprYuX MaTepruagoB Ha MPeAMETaxX, CIIOCOOHBIX TOPETh.

Tabauya 2.12.1
BapuaunTtbl 3aganui
1 2 3 4 5
Bapu- [Tomemenue/IIpenmeTsl, Kom-Bo, Macca IInomanpe
aHT HaxoJsIIH1ecs: B TOMELIEHUU IT. rOpIOYEro | IMoMelie-
Marepua- HESE, M°
J1a, KI/IIT.
1 Yuebnoui knacc 72
CToJIBI U3 ACPEBOCTPYKEUYHOT'O MaTeprala 20 11
CTeHpl U3 1epeBOCTPYKEYHOTO MaTepuraia 5 8
Crynbs nepeBsiHHbIC 40 5
[tops! xn0muaToOyMaKHbIE 3 5
Jlocka nepeBsiHHas 1 25
JInHOJIEYM MOJIMBUHUIIXJIOPUAHBIN - 140
[TonBecHOM MOTOJIOK (TTOJTUCTUPOI) - 20
2 Yuebnas nabopamopus 36
Cronbl nepeBoCTpyKeuHast
TUTUTA/TEKCTOTUTOBOE MTOKPHITHE 4 20/10
Crynbsi ¢ TEHONOJIMYPETAHOBBIMU MOAYII- 8 2
KaMH 1 20
Jlocka u3 cTeknoniacTuka 2 3
JKanro3u niuacTukoBbIe 1 10
KoBpuk pe3nHOBBII - 70
JIvHOJIEYM MOJIMBUHUIIXJIOPUIHBIN - 13
[TonBecHOM MOTOJIOK (TTOJTUCTUPO)
3 bubnuomexa (vumanvnoiii 3a1) 100
CToJibl U3 AEPEBOCTPYKEUYHOI'O MaTEpralia 40 11
CreHbl U3 1epEBOCTPYKEUHOTO MaTeEpUaa 12 8
Crynbsi ¢ EHONOJINYPETAHOBBIMU MOAYII- 80 2
KaMH 8 5
[IITops! mTanenbHpIe 1250 0,3
Kuuru u xxypHanbl Ha cTemiaxax
JInHONEYM NMONMBUHWIXJIOPUIHBIA Ha TKa- - 300
HEBOU OCHOBE - 45
[TonBecHOM MOTOJIOK (TTOJTUCTUPOI)
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IIpooonscenue maon. 2.12.1

1 2 3 4 5

4 Kadgheopa 40
CToJibl U3 AEPEBOCTPYKEUYHOTO MaTepurasa 8 18
[Hxadw! U3 1epeBOCTPYKEUHOTO MaTepuaa 3 36
Crynbsi ¢ TEHONOJIMYPETAHOBBIMU TMOAYII- 10 2
KaMH 3 3
2Kasro3u niaacTUKOBEIC 450 0,3
Kuuru u sxypHaibl Ha cTeurakax - 70
JInHOMIEYM MacCsHbIN - 10
[TogBecHOM MOTOJIOK (TTOJTUCTUPO)

5 Komnvromepnwiii 3an 56
Ctombl U3 AEPEBOCTPYKEIHOTO MaTepraia 20 11
CucTtemMHBIi 6JIOK-MOHUTOP
(rmactTmacca/kapOouT) 20 0,5/1,2
Crynbsi ¢ IEHOMONIMYPETAHOBBIMU TTOIYII- 20 2
KaMH 4 3
JKano3u nnacTukoBbie - 7
[IpoBoaa B pe3uHOBOM M30JIALMH (PE3UHA) 50 0,3
KHuru n xypHaabl Ha cTeaxax
JIvHONIEYyM MOJMBUHWIXJIOPUAHBIN Ha BOM- - 110
JIOYHOU OCHOBE - 15
[TonBecHOM MOTOJIOK (TTOTUCTUPO)

6 Asemomacmepckas 250
ABTOMOOMIIH JIETKOBBIE HA PEMOHTE 6
[Tnactmacca Ha 1 aBTOMOOMIIB - 45
[lenononuyperan Ha 1 aBTOMOOWIIb - 20
Pe3una na 1 aBTomoOMIIB - 80
bensun B 6ake 0JJHOT0 aBTOMOOMIIS - 10
Macno Ha 1 aBTOMOOUITH - 8
Macno — oTpaboTka B MacTepCKo - 100
Pe3uno/mnacTmaccoBbie U3ENNs B MacTep- - 200/150
CKOM - 200
Macna 15t 3aMeHbI
Betoms x/0 m1st mpOTUPKH (YUCTast M HC- - 20
MOJIb30BaHHA)

7 Topeosbiii 3a1 X03mo6apos 6 mazasume 100
CTeKJITHHBIE EMKOCTH C alleTOHOM 100 0,5
CrewyisiHHbIE €MKOCTU ¢ OyTHIJIOBBIM CITUD- 100 0,5
TOM
[TonuaTHIEHOBBIE E€MKOCTH C MOTOPHBIM 50 4
MacjioM (Macca mycToil eMKocTd — 0,25 Kr)

[TonMATUIIEHOBBIE €MKOCTH C KEPOCHHOM 100 0,5
(macca myctoit emkocTtu — 0,15 kr) 50 1,5
N3penus u3 oprerexia 3 100
Pynon nmonustunena 4 120

PyJioH MCKYyCCTBEHHOM KOXKH
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Oxonuanue maon. 2.12.1

8 Apxus 120
CToJ1BI U3 AEPEBOCTPYKEUYHOT'O MaTepralia 5 15
V4yeTHBIC KHUTH M ITAaIIKK Ha CTEIIIaKax 10000 0,5
Ctynbst nepeBsiHHbBIC 10 5
[IITops! XI0MIaTOOyMaKHBIC 10 5
JInHONEYM MOJIMBUHUIIXJIOPUTHBIN - 240
[TonBecHOM MOTOJIOK (TMTOJTUCTUPO) - 100
9 Cnopmusnbiii 3a11 500
JlepeBsiHHBIN 1101 (HAOOPHBIN U3 TOCOK) 2000 15
Martbsl TEHONOJMUYpPETAaHOBBIE / HCKYCCT-
BEHHas KOXa 20 15/4
JIaBOYKM nEepeBIHHBIC 4 14
JKano3u nnacTukoBbie 3 6
CeTku XJI0Im4aTo0yMaKHbBIC - 12
KoBpuku pe3nHoBbIE 10 7
0 Llgeunuviti yex 60
JlepeBsiHHBIN 1OJT 50 15
[TooBoe MOKpPHITHE U3 JTUHOJEYMa HA TKa-
HEBOW OCHOBE - 100
Crynbsi ¢ IEHONONIMYPETAHOBBIMU Oy~ 14 2
KaMH 300 1,5
Xnom4aTooyMakHbIe U3IETHS 200 0.5
[IITaneapHbIC U3ICTIUI - 12
[TnacTmaccoBast pypHUTYpa
[IpoTuBOBHOpaIMOHHBIE KOBPUKH U3 HATY- 14 3
paJIBHOTO KaydyKa 2/3 15/14
Pynonsl TkaHu X/0 /mTanens Ha pacKpoike

IHopsaok pacuera:

1) onpeAenuTh HUBIIYIO TEIJIOTY CrOpaHUs MaTepHaoB, HAXOIAIIUXCS B
MOMEIICHUH;

2) onpeneuTh CyMMapHYIO MOXKAPHYIO HArpy3Ky B MOMEIICHUH;

3) onpenenuTh yIEIbHYIO MOKAPHYIO HAarpys3Ky.

ITosicHeHUsI K pelleHUI0 3a1a9u
BaxHelmnM MOHATHEM TOXXapHON O€30MacHOCTH CIIYKUT TMOHSTHE
«moXkapy», IMOJ  KOTOPBIM  MOHUMAKOT  HEKOHTPOJIUPYEMOE  TOpEHUE,
OPUYMHSIONIEE MaTepUAIbHBIA yIepO, Bpel KU3HU U 30POBBIO TPAXKIaH,
UHTEepecaM 00IEeCTBa U rOCy1apCTBa.
lloorcapnas  onacHocms — COCTOSAHHE, IIPU KOTOPOM  BO3MOYKHO
BO3HUKHOBEHME U pa3BuTHE Tnokapa. [lokapHas omacHOCTb OOBEKTOB
ONPEAEISIETCS MOKAPHOU OMACHOCTBHIO IMPUMEHSEMBIX BEIIECTB U MATEPHUAJIOB,
YCIOBUSIMU ~ MX  HUCIOJIb30BAHMS, IapaMeTpaMd U OCOOEHHOCTSMHU
TEXHOJIOTHUECKUX IMPOLECCOB, MOKAPHON HArpy3Koul (KOJWYECTBOM TEIUIOTHI,
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KOTOpasi MOXET BBIICIUTHCS MPU CrOpPaHUM MATEPUATIOB, MPUXOJAIIUXCS Ha
CAMHUIYy IUIOIIAAM TIOBEPXHOCTH Tojla OOBeKTa), a Takxke OOBEMHO-
MJIAHUPOBOYHBIMU U KOHCTPYKTHUBHBIMU MapaMeTpaMu CaMUX OOBEKTOB.

Bce 3manus u coopyskeHus peACcTaBiIstoT cOO0M 00BEKTHI, UMEIOIIUE Ty
WIM WHYIO CTeNeHb TOoXKapHOW omacHOCTH. OOBEKThl B TMOJABISAIOIIEM
OOJIBIIIMHCTBE COJIEPKAT TOPIOYME BEIIECTBA B KOJUYECTBAX, JOCTATOUHBIX IS
HaHECEHUs yuiep0a, OKHUCIUTENb (KUCIOPOJI BO3IyXa) W  BO3MOXHBIE
UCTOYHUKHU 3aXKUTAHUS, TO €CTh COBOKYIMHOCTh YCJIOBUM, CIIOCOOCTBYIOIIMX
BO3HMKHOBECHMIO TIOKapa W OMNPEACIAIONIMX €ro BO3MOXHBIE MacIiTaObl U
nociencteus. OcCHOBHOM mpoOjeMol MoXKapHOW O€30MacHOCTU  3AaHUS
SBJISICTCS NIPUBEACHUE MOXKAPHOW OMACHOCTH 3/IaHUSI B TAKOE COCTOSIHUE, TIPU
KOTOPOM MCKJIFOYaeTCS BO3MOXKHOCThb IIOKapa Ha OO0BEKTe, a B Ciyyae
BO3HMKHOBEHHMsI TOKapa oOecleurBaeTcsl 3alluTa JIJed U MaTepualbHBIX
LHEHHOCTEH.

CornacHo TpeboBanusMm nyHkra 33 «IIpaBui nmoxxapHoi 0€30MaCHOCTH B
Poccuiickoit @enepanuu (11116 01-03)» n1st Bcex mpor3BOJACTBEHHBIX U CKIIAI-
CKHMX IMOMEIIEHUN JTOJDKHA OBITh OMNpe/esieHa KaTeropus B3pBIBOMOXKAPHOU U
MOKapHOU OMacHOCTH, KOTOPYIO ClIelyeT 0003HAYaTh HA IBEPSX MOMEIIECHUM.
Kareropuss mokapHod omacHOCTH — KJIaCCU(PUKAIIMOHHAS XapaKTePUCTHUKA
MOKapHOM OMacHOCTU OOBEKTOB, OMpeeisieMasl KOJIUYECTBOM U MOKapooIac-
HBIMU CBOMCTBaMU HaxXOJSIIMXCs (00pa3yroIIMXcsl) B HUX BEILECTB U MaTepua-
JIOB C YYETOM TEXHOJIOTHYECKHUX MPOLIECCOB U Pa3MEMIEHHBIX IPOU3BO/ICTB.

[ToxxapHble KaTEropuu OMNPENETSIOTCA JJIi BCEX IPOU3BOJICTBEHHBIX U
CKJIQJICKMX TTOMEIIEHUN, HE3aBUCUMO OT (PYHKIIMOHAJIHLHOTO HA3HAYCHHS 3/a-
HUM, B TOM YHCJI€ B OOIIECTBEHHBIX 37aHUAX (Mara3uHbl, 0(UChl, OAHKH, KO-
7161, OOJILHUIIBI, KYJIBTYPHO-3PEIHUIIHBIC YUPEIKICHHUS).

[ToxxapHble KaTerOpuu ONPESSIOTCS JJIsI YCTAHOBJICHUS! HOPMATUBHBIX
TpeOOBaHUI K MPOTUBOMOXKAPHOW 3ammuTe nomemennii. Kakumu cpeactBamu
MPOTUBOIOXKAPHOMN 3aIUTHI (MOKAPHOW CUTHAIU3AIMEN WM aBTOMATUYECKUM
MOXKapOTyIIeHHEM) OyAyT 000pyAOBaHbI MOMEIIEHHS 3aBUCUT OT UX KaTerOpUHU
MOKApPHOW OIMACHOCTH. Bce COBpEMEHHOE MPOTHBOIIOKAPHOE HOPMHUPOBAHUE
MIO-CTPOEHO Ha MPHUHIIUIIE YCTAHOBJIEHUS TPOTUBOIIOKAPHOU 3aIlUTHI 31aHUHN U
MOMEIIECHUI B 3aBUCUMOCTH OT KaTerOPUHU UX MOXKapHOUM OMACHOCTH.

[To B3pBIBOMOXKAPHON U MOXKAPHOM OMACHOCTH NMOMEILIECHHS MOAPA3IEIs-

10Tcs Ha Kareropuu A, b, B1-B4, I' u /I, a 31anus noapa3aesnstoTcs Ha KaTero-
pun A, b, B, ' u .
Kareropun nomemnieHnit 1o B3pbIBONOKAPHON U MOKAPHOW OMACHOCTU IPUHHU-
marotcs B cootBeTcTBUM HIIB 105-03 «Hopmbl noxkapHoii 6e3onacHoctu. Omn-
pelieJieHne KaTeropui NOMEIIEHUH, 3JaHUN U HAPYKHBIX YCTAHOBOK IIO B3pbI-
BOIO>KAPHOM M MOKApHOM onacHOCTH (Taodu. 2.12.2).
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Tabnuya 2.12.2
KaTteropuu nomenieHuii mo B3pbIBONOKAPHON M MOKAPHOI ONMIACHOCTH

Kareropus XapaKkTepUCTUKA BEIIECTB U MAaTEPUAJIOB, HAXOSAIIUXCS B IOMEILIEHUN
ITOMEIICHUS

A - B3pBIBO- I"'oproune ra3pl, ICTKOBOCIIIIAMEHSIOIIMECS KUAKOCTH C TEMIIepaTypou
MoYKapoornac- BenbIkd He Oosee 28°C B TAKOM KOJIMYECTBE, YTO MOTYT OOPAa30BBI-
Has BaThCs B3PBIBOOITACHBIC ITAPOTra30BO3AYIIHBIE CMECH, IIPH BOCIIJIAMEHE-

HUH KOTOPBIX Pa3BUBAETCS pacueTHOE M30BITOYHOE JaBJICHNE B3pPhIBa B
MMOMEILIEHMH, TTpeBbINIaroniee S5 klla.

BemecTBa 1 MaTepHualibl, CIIOCOOHBIE B3PBIBATLCS M TOPETH IPU B3aH-
MOJCUCTBUHM C BOAOM, KHCIOPOIOM UJIM APYT C IPYTOM B TAKOM KOJIH-
YECTBE, YTO PACUETHOE M30BITOUHOE JaBJICHUE B3PhIBA B TOMEIIICHUH
npesbiaet 5 klla

b - B3peIBOmO- | ['Oproune MBI WIM BOJOKHA, JIETKOBOCIIAMECHSIOIINECS KUIKOCTH C
»KapoomacHas | TeMIEepaTypoil BCrblky He 0onee 28°C, roproune KUIAKOCTH B TAKOM
KOJIMYSCTBE, YTO MOTYT 00pa30BBIBATHCS B3PHIBOOIIACHBIC MBIICBO3-
JIYIIHBIC WA TapOBO3AYIIHBIC CMECH, IIPH BOCIIAMEHEHUH KOTOPBIX
Pa3BUBACTCS pacueTHOE N30BITOYHOE JIaBJICHUE B3PhIBA B IOMEIICHUH,
npesblaroniee 5 klla

B1-B4 - no- I'oproune 1 TpyZHOrOpIOYHE KUIKOCTH, TBEPAbIE TOPIOUHE U TPYITHOIO-
JKapooIlacHbIe | PIOYME BEIIECTBA U MaTEPHabl (B TOM YKCIIC MMBUIM U BOJIOKHA), BEIIIe-
CTBa U MaTepHaIbl, CIIOCOOHBIC ITPH B3aUMOJICHCTBUH C BOJIOM, KHCIIO-
POJIOM BO3AyXa WU JPYT C IPYTOM TOJBKO TOPETh, IPH YCIOBHH, YTO
MTOMEIEHHS, B KOTOPBIX OHU UMEIOTCS B HAJTUIUH WIIH 00paIIarTCcs, He
OTHOCSTCS K Kareropusm A niu b

r ["oproune 1 TPy IHOTOPIOYNE KUIKOCTH, TBEPBIC TOPIOYNE U TPYIHOTO-
pIOYHe BEIeCTBa U MaTepHUaIbl (B TOM YHCJIC ITBIIM M BOJIOKHA), BEIIE-
CTBa U MaTepHaIbl, CIIOCOOHBIC ITPH B3aUMOJICHCTBUH C BOJIOM, KHCIIO-
POJIOM BO3JAyXa WU JPYT C IPYTOM TOJBKO TOPETh, IPH YCIOBHH, YTO
MOMEIIIEHHUS, B KOTOPBIX OHU UMEIOTCSI B HAJIMYUH WIIH 00paIiaroTcs, He
OTHOCSITCS K Kareropuu A wiu b

Ji| Heroproune BeliecTBa U MaTepraibl B XOJIOJIHOM COCTOSIHUH

[Tpumepbl TPOM3BOACTB, Pa3MENIEHHBIX B MOMEIICHUAX kKareropuid A, b, Bl-
B4, I u ]I, npuBOISTCSA HUXKE.

Kareropusi A: myHKTBI ¥ HACOCHBIE CTAHIIMHU IIO II€pEKadKe JETKOBOC-
iamenstronmxcs xuakocter (JIBJXK); memo mpoOMBIBKM M Aera3aiy IIMCTEPH
W3-T10]], JIESTKOBOCIIAMEHSIONINXCS JKUIKOCTeH (OeH3nHa, 0eH301a, ChIpoil Hed-
TH U T.JI.); CKJIaabl OeH3MHA U 0aJI0HOB IS TOPIOYMX ra30B; MOMEIEHUS CTa-
IIMOHAPHBIX KHUCJIOTHBIX M IIEIOYHBIX aKKYMYJISITOPHBIX YCTAaHOBOK; BOJOPO/I-
HbI€ CTAHIIUHM, MaJApHBIEC IIEXU U KJIAaJOBKH, B KOTOPBIX IIPUMEHSIOTCS HUTPO-
KpacKM, JIaKM M PACTBOPUTEIU U3 JETKOBOCIUIAMEHSIOMIUXCSA >KUIKOCTEU C
TeMIieparypoii Bemblnku mapoB 28°C W HIDKE, CTAHIUU 110 IPOHM3BOJCTBY
alreTuJIcHa.

Karteropuss b: 1exu BaroHHbeIX, JOKOMOTHBHBIX JIC[IO W 3aBOJIOB C
IIPOU3BOJICTBOM MAJISIPHBIX Pa0OT ¢ MPUMEHEHUEM JIAKOB U KPacoOK C TeMIIeEpa-
TYPOM BCHBIIMIKUA MapoB oT 28 o 61°C; ckianpl yKa3aHHBIX JIAKOB M KPAaCOK,
IW3EJIBbHOTO TOIUIMBA; HACOCHBIE M CIMBHBIC 3CTAKabl M0 MEPEKAYKE U CIUBY
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IU3EIILHOTO TOIUIMBA, YYACTKU MO M3TOTOBJIEHUIO U PEMOHTY JIETaleH M3 ILIa-
CTHYECKUX MacC M CTEKJIOIUIACTUKA; OTACJICHHS M YYACTKU MOHKH M OOTHUPKH
Y3J10B W JeTajleii ¢ HOpUMEHEHHEeM O€H3MHAa K KEPOCHHA, IIPOMBIBOYHO-
IIPOIIAPOYHEIEC CTAHIIMU IIUCTEPH U APYTrOM Tapbl U3-1I0J Ma3yTa U APYTHUX JKUJI-
KOCTEH ¢ TeMIlepaTypoil BCIBIIKKA 1apoB oT 28 o 61°C, amMMuayHble XOJIO-
IUIBbHBIE YCTAHOBKHU, Ma3yTHOE XO3SMCTBO DJIEKTPOCTAHIIUM; IIEXH IPUTOTOB-
JIEHUSI U TPAHCIOPTUPOBAHUSL YTOJBHOW NBUIM, JPEBECHOW MYKH, CaXapHOU
IyApPBI U 1.

Kateropus B1-B4: neconuibHble U IepeBoo0OpadaThIBAIONINE 1IEXH; I1E-
XA TEKCTUIBHOM M OyMa’KHOW IPOMBIIIIEHHOCTH, IIIBEHHBIE U TEKCTUJIbHBIE
(habpuky; CKIaabl Maciia U MaciasSHOE XO3SIMCTBO JJIEKTPOCTAHIUM;, TpaHchop-
MaTOPHBIE MMOJCTAHIINN, CMa304YHOE X03IHCTBO 3aBOJOB; ac(haJbTOBBIE 3aBOIEI;
CKJIaJbl U KJIQJIOBBIE MACJISTHBIX KPacoK; MaJIIpHBIC IIEXH, B KOTOPBIX IIPUMEHS-
I0TCS. KPACKM U PACTBOPUTEIM € TEMIIEPATYpOil Benblky Bhimie 61°C; aBToMo-
OWJIbHBIE Tapa)ku; rapAepOOHbIC TOMEICHUS; apXUBbI; OMOJIMOTEKHU; YTOJbHbIC
ACTaKaJbl; CKIIaALI TOpda.

Karteropusa I': nutelinple, IIaBUIbHbBIC, KY3HEUHBIC U CBApOYHBIC 1IEXH;
IIEXA TOPSAYEH ITPOKATKH METAIOB, KOTEJIBHBIC, TJIaBHBIE KOpITyca DIIEKTPO-
CTAHIMH, LIEXHU TOPSYEH IITAMIIOBKH, OOKHIra KHPIIMYHBIX, [IEMEHTHBIX U H3-
BECTKOBOOOKUTATEIBLHBIX 3aBOJIOB; OTJEJICHUS] PEMOHTA JIBUTATElIeil BHYTPEH-
HETO CTOPaHUsL.

Karteropus JI: MeXaHUYECKHE IE€XH XOJIOJHOM OOpabOTKH METAJJIOB;
BO3YXOAYBHBIE U KOMIIPECCOPHBIEC CTAHIIUM BO3JyXa U JPYTUX HETOPIOYMX Ta-
30B; JIETIO JIEKTPOKAPOB U JIp.

Kareropus 31anus onpenensieTcsi ICXoAs U3 KaTeropuid BXOSIIUX B HETO
MMOMEIICHUMH.

31aHMe OTHOCUTCS K KaTeropuu A, €CliM B HEM CyMMapHas IJIoIIab Mo-
MeleHn kateropuit A mnpeBbimaer 5% IIOmAaM BCEX IOMEIICHUM WU
200 m’. Jlomyckaercst He OTHOCHTB 3[aHHE K KATErOpUH A, €CIU CyMMapHas
IJIOIIAAb TOMEIICHUI KaTeropuu A B 3JJaHMK HE IpeBbIaeT 25% cyMMapHOH
IJIOIIAIM BCEX Pa3MEIIEHHBIX B HEM noMerieHui (Ho He 6omee 1000 M2) U OTHU
OMeIIeHUsT 000PYAYIOTCS YCTAaHOBKAMHU aBTOMATHYECKOTO TIOKAPOTYIIEHHUS.

31aHUsT OTHOCATCS K KaTeropuu b, eciii 0JTHOBPEMEHHO BBINTOJHEHBI JBa
yCJIOBUS:

a) 3/JaHH€ HE OTHOCUTCS K KaTEeropuu A;

0) cyMmapHas IUIOIIa]b MOMEIIeHUNW Kateropun A u b mpeBbimiaeT
5% cyMMapHOM IJI0IIaaM BCeX momenteHuid uim 200 M.

JlomyckaeTcss He OTHOCHUTh 3JaHUs K Kareropuu b, ecnmu cymmapHas
IJIOIIA b TOMEIIEHUM Kateropun A W b B 31aHum He mnpeBbimaer 25%
CyYMMAapHOMW IUIOIIAJIA BCEX pPa3MEIICHHBIX B HEM MOMEIICHUN (HO He Ooliee
1000 Mz) U OTH TOMEIICHUS OOOpYIyIOTCS yCTaHOBKAMHU aBTOMATHYECKOTO
MOXKAPOTYIICHMUS.

31aHUsT OTHOCATCS K KaTeropuu B, ecium OJHOBPEMEHHO BBIMOJHSIOTCS
JIBa YCIIOBHSI:
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a) 3JIaHUsl HE OTHOCATCS K KaTeropusim A u b;

0) cyMMapHas IJIoIIaab nomMeunieHud kareropun A, b u B npesbimaer
5% (10%, ecnu B 31aHUU OTCYTCTBYET MOMEIIEHUS KaTeropuu A u b) cymmap-
HOM ILIOIIAIN BCEX MOMEIICHUN.

JlomyckaeTcsi HE OTHOCUTH 3JIaHUsl K Kareropuu B, eciu cymmapnas
IIomaab rnomenieHuii kareropuii A, b u B B 31anum He npessimaer 25%
CyYMMAapHOW IUIOIIAJIA BCEX pPa3MEIIECHHBIX B HEM MOMEIICHUN (HO He Ooliee
3500 Mz) 1 OTH TIOMEIICHUS] 000PYAYIOTCS YCTaHOBKAMH aBTOMATHYECKOTO I10-
AKAPOTYIICHUS.

31aHusl OTHOCATCS K KaTeropuu I', eciii OJJTHOBPEMEHHO BBIMOJIHSIOTCS
JIBa YCJIOBUSL:

a) 3JaHUs HE OTHOCATCA K Kateropuu b u B;

0) cymmapHas IIomaap nomemnienuit kareropun A, b, B u I' npeBsimaet
5% cyMMapHOM IUIOIIAAN BCEX MOMEIICHUH.

JlonmyckaeTcsi HE OTHOCUTH 3AaHud K kateropuu [, eciu cymmapHas
mionaap nomMemeHud kareropui A, b, B, u I' B 3manuu He npesbimaetr 25%
CyMMapHOM TUIOMIAAM BCEX pa3MEIICHHBIX B HEM IMOMEIIeHU (HO He Oosee
5000 m”) 1 momemeHus kareropun A, b, B 060pyayioTcsi yCTaHOBKaMH aBTO-
MaTHYECKOI0 MOKAPOTYIICHUSL.

31aHusl OTHOCATCS K KaTteropuu J[, eciii OHU HE OTHOCATCS K KaT€rOpUu
A, b,BumI.

OnpeneneHne KaTeropuii MOMENIEHUM MO B3PBIBOMOKAPHOM M MOKapHOU
OMACHOCTU MPOU3BOAUTHCS PACYETOM B 3aBUCHUMOCTH OT KOJIMYECTBA U IMOXKA-
POB3PBIBOONACHBIX CBOMCTB HaXOAIMXCS (0OpaIllatoINXCcs) B HUX BEIECTB U
MaTepHaIOB C YYETOM OCOOCHHOCTEN TEXHOJIOTUYECKHUX MPOIECCOB pa3MeEIIeH-
HBIX B HUX ITPOU3BO/JICTB.

IlepeuyeHb MPOU3BOACTB MPEANPUITUN MO KATETOPHUSIM I0KaPOB3PBIBO-
OMaCHOCTH MpHUBEJEH B Tabm. 2.12.3.

Tabnuya 2.12.3

Karteropuu nomemeHuii ¥ 31aHUi 110 B3PbIBONOKAPHOM M MOKAPHOW ONMACHOCTH U
Cpe/ICTBA NPOTUBONOKAPHOI 321U THI

CtpykTypHOE Brimonnsiemsie B3pbiBo- 1 moxapo- Pexomennyemsbie
MOAPA3ACICHUE paboThl U OCHOBHBIE | OMACHBIE CPEJbl U g CUCTEMBI U
IIPUMEHSEMbIE MaTepuaibl, OIpe- o CpencTBa Ipo-
MaTepuabl JSTIAIOLIME KaTero- % THBOHO)Il(apHOﬁ
PHIO IOMEIIEHUN U | 2 3aIUThI
3IaHUN
1 2 3 4 5

JInTeiinbpie Hexu

[InaBKka 1 3anmuBKa

IInaBuabHO-
aJIFIOMUHUEBBIX, Briaenenue ay4du-

3aJIMBOYHOC o r ®DJ110CHI, TIECOK
CTaJIbHBIX U YyTYH- | CTOM TEIJIOTHI

OT/ICIICHUE

HBIX CIIJIaBOB

Otnenenue nutbst | OTnuBka aeraneil u3 | [Ipupoansiii ras u
B KOKWJIU [IBETHBIX METAJUIOB | MUHEpAJIbHBIE Macia
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IIpooonscenue maon. 2.12.3

1 2 3 4 5
CrepxHeBOE U
H3rorosnenue rpa-
dhopmMoBOUHOE - | -
($uTOBBIX POopM
OTJICJICHHE
Otnenenue obpes-
KH U 3a9NUCTKH AmoMuHueBast
OO6pe3ka TUTHUKOB B @Dr0CHhI, IECOK
ATFOMUHUEBBIX CTpYXKa
JeTajeun
Y4acTok u3roros-
Nsrorosnenue popm | [1apsr ameTona,
nenus GopM u . A 4(5)
% U CTepXKHE crupra
CTEpKHEM
Y4acTok npuro-
Ilecok, yromsb, rpa-
TOBJIEHUS HOPMO- - i -
. ¢duToBas CTpyKKa
BOYHOI cMeCcH
Y4acTok OKpacku Heroproune kpacku, A 5(6,7), 10
dbop™m u cTepkHen napbl OCH3MHA, JIaKa S
OTtnenenue oOpyo-
KU U OYUCTKH OO0pe3Kka TUTHUKOB - i -
JIUTHS
YuyacTok mia3MeH- Brinenenue nyun- r 10
HOM pe3KHu CTOM TEIUIOTHI
Otnenenue il
BbIOMBKHU (hopM
Otnenenue moaro-
TOBKHU (hOPMOBOY- - - | -
HOr0 Marepuaia
[Tecoxk )i -
Cxknan popmMoBou-
HOTO f\[qg)Tep uana i Yol B )
p I'paduroBas ctpyxka | /I -
Cxutag maTepuanb- [Tapsr anteTona
wat P Xpanenue JIBX pplatl ’
HBII OeH3WHa, CIHpTa A 6
[Tapadun, creapun B 50)
Ckiaasl MOJIENTb-
HOM Macchbl Cenutpa KanueBas B 8 (mecok,
¢rochl)
Tepmuyeckue uexu
O6paboTka neranen
B TEPMHUECKHX
nevyax v BOJsTHAs
OTtneneHue TepMU- | 3aKajKa Brinenenue myun- r 5(6.7)
yeckor 00padoTku | O6paboTka aeTaneit | CTOM TEmIOThI ’
B TEPMHUYECKHX TIe-
yax ¥ MacJsiHasi 3a-
KaJIKa
Otnenenue o0e3-
- [leounsie pactBopsl | /JI -

JKUPHUBAHUA
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IIpooonscenue maon. 2.12.3

1 2 3 4 5
Otnenenue Tepmu-
. Brinenenne nyun-
4ecKoi 00paboTKu . r -
CTOM TCIIOTHI
B BaKyyMme
VYuyacTok TepMuye-
CKOM 00paboTKH
p N - To xe r -
TOKaMH BBICOKOM
4aCTOThI
Ky3He4yHO-1IITAMIIOBOYHBIE I[EXU
Otnenenue ocHoB- | IllTamibl, gewct- Brinenenue nyuu-
HBIX TEXHOJIOTUYE- | BYIOLIUE C PUME- CTOM TEIIOTHI, r DJrOCHI, MECOK
CKHMX Oorepanuin HEHUEM CMa3Ku napel Macel
OuuncTka neraneu us
Merannuueckas
OtaeneHre OYNCTKHU | CTAJIM Ha HaXKau- LULE Jil| -
HOM CTaHKeE
Harpes u npokar
Otnenenue rops- CIIMTKOB U3 allOMU- | Beigenenue myyu- r
Yyero npokara HHEBBIX, MATHUEBEIX, | CTOr'O TEILIA
THTAHOBEIX CIIJIABOB
[Tapsr BogstHOM
Otnenenue xonoa- | [IpokaTt cauTKoB 1
. AMYJIbCHAH, MACEN U B -
HOM MPOKATKH MAarHueBbIX CJIUTKOB
KEpOCHHA
Otnenenue Uis [IpeccoBounbII
BBITIOJTHCHUS Marepuai ¢ mpume-
Briaenenue ayuu-
IIPECCOBO- HEHUEM CMa3KUu r -
CTOr0 Teria
IITAMIIOBOYHBIX
onepauui
Cknan 3arotoBoK, | XpaHEHHE B HECTO- il
HITaMIIOB paemoii Tape
Conu kanus,
Knanosas XpaHeHue B HECTO- N
. HaTpus U a30THOU B 5(6,7)
XHMMHUKATOB paemoii Tape
KHCJIOTHI
KnanoBas cmazou- ITapsl macen
A XpaHeHue P ’ A 11
HBIX MaT€pUAJIOB KEpOCHHA
Jlak, arieToH
VYuactok ’ ’
- OCeH3UH A 5(10)
JTAKUPOBKHU
Mexanuyeckne H MEXaHOCOOPOUYHbIE LIEXH
Xonoanas 06padoT-
OrnencHue Mexa-
o Ka METaJIJIOB pe3a- CranbHas 1 4yTyH-
HUYECKOU 00pa- I -
. HUEM, cliecapHas Hasl CTPY’KKa
0OTKH JieTanen
00paboTKa
Otnenenue obpa-
OOTKH JIeTalici u3
MAarHueBbIX, TUTa- | TO ke Crpyxka B DIrOCHI, IECOK

HOBBIX, aJIFOMHU-
HUECBBIX CIIJIABOB

87




IIpooonscenue maon. 2.12.3

1 2 3 4 5
ABTOMATHO- XonoaHast 06paboT-
Ka METAJIOB pe3a- [Tapel MUHEpaNBHBIX
PEBOJILBEPHOE B 5(6)
OTIIETeHTE HUEM, cliecapHas Macen
o0paboTka
¥YyacTok koopau-
HaTHO-pacTouHbIX | To ke CranbHas CTpyKKa J| -
CTaHKOB
Kepocun:
tyen 110 28°C, A 5(6)
tyen =28°C +45°C b 5(6)
VYyactok XoHUHro- | OCHOBHBIE
BaJIbHBIX CTAHKOB | OMepanuu [Taps! macen,
KEepOCHHa:
tyen =45°C +61°C B 5(6)
taen = OOIEE 61°C B 5(6)
OtneneHue XUMH- B 5
4ecKol 00paboTku - OZ10POAL (B BepxHEH A 10
30HE)
METaJIOB
Crnecapho-
Otnenenue coopku | cOOpoUHbIE PAOOTHI
Y3JI0B 0€3 IpUMEHEHHS i A i
macen u JIBXX
be3 npumenenus | -
. macen
VYyactok oOmiei
cBopKH Co6opounslie padoTsl | C mpuMEHEHHEM
MUHEPATbHBIX
Macen B 5(6)
HcnsiTanne nsne-
7M1 Ha BUOPOCTEH-
VYyacTok MexaHu- | gax 0e3 mpumeHe- TBepapie roproune 5 (6)
yeckux ucnbiTanuid | HUs JIBXK u ncnone- | Marepuaibl B
30BaHUEM TOPIOYHX
MaTepHaJIOB
HcnsiTanue nsne-
it Ha BUOpocteH- | [lapsl Munepanbubix | /J] -
nax 6e3 mpuMeHe- Macen
VYuactok mexann- | Hust JIBXK
YECKHUX HCTIBITAHUM
To ke ¢ npuMeHe-
HUEM roproveit - B 5(6)
KUIKOCTH
Yuactku 0bpador- O6paborka mnacT- | CTpyxkka
KU pe3aHueM B -
Macc TJIaCTMACC
1acTMace
Cbopounsie otze- Co6opka OTtcyTCcTBYIOT yi| -

JICHUSA Y YYaCTKH
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IIpooonscenue maon. 2.12.3

1 2 3 4 5
NucTpymeHTaANIb-
XpaHEeHUE B HECTO-
HO-pa3aaTOYHbIE . OTtcyTCTBYIOT i -
paemoii Tape
KJIaJI0BbIE
OMyYJIbCUOHHBIE,
[Ipurorosienue
pacrojiaraemble B
OXJIAKIAFOLIUX Macna B -
OTJEIBHOM IIOME- .
KUAKOCTEN
HICHUU
I[lomentenus acmu-
pPalMOHHBIX yCTa-
HOBOK JUJISI CTaH-
VY nanenue nbuim OT
KOB, 00pabatbl- B3psiBoonacHbie
M OBATBHBIX b -
BAIOLIUX MbUIH
CTaHKOB
nutpoBaHUEM
TBEpAblE TOPIOYUE
MaTepuabl
Ilex cOOpKHU MEeYATHBIX IJIAT
YyacTok mojaro- PuxToBka, oOpe3ka,
TBepabie roproune
TOBKH pajHo3Jie- Jy’KEHHUE, NU3rOTOB- B 9
MaTtepHabl
MEHTOB JICHUE MEepEMbIUEK
Y cTaHOBKa DJIEMEH-
VYyacTok cOopku TBepabie roproune
TOB, 3aKpEIUICHUE U B 9
miar . MaTtepHaibl
namka
VYuyacrok nakupos- | IlokpeiTre miar [Taps! Tonyona, 510
KU U CYLIKH JAKOM KCHJIOJA, alleTOHA ’
VYyacTok TexHoso- | Mcneitanus B Tep-
TBepapie roproune
IMYECKHUX UCIBITa- | MoOapokamepax, Ha B 9
. MaTepuabl
150701 BUOpPOCTEHAAX
Ilex M3roTOBJICHUSI HHTETPAJIBHBIX MHKPOCXEM
VYyactok repmeTu- ONOKCHIHBII
3aumu B mactmac- | Ckiielika feranei KOMIIayH/JI, ITaphbl A 5(6), 10
COBBII KOPITYC OcH3MHA
¥ HacTOK [Taps1 pacTBOpUTE
MapKHUPOBKHU U MapxkupoBka nefllj p p A 5(6), 10
JTAKUPOBKHU
VYuacTtok npombiBKH | [TpombiBka B Oensune | [lapsl 6eH3una A 5(6),10
VYuacTok Hansinenue B Baky- | Metasuisl 1 ux it
HalbUICHUS YMHBIX YCTAaHOBKaX | CIUJIaBbI
KonTposbHo-
. TBepapie roproune
WCTBITATEIbHBIN I'oToBbIE M3AETHS B 9,11
MaTtepHalbl
Y4acTOK
Ilex cOopku NpuOOPOB, TMAPOCKONNYECKUX CHCTEM
Peska uzomsnuon-
3aroTOBUTENBHBIN | HBIX MaTEPUAJIOB, TBepable roproune B 9.11
Y4acTOK 3aUMCTKA KOHIIOB MaTtepHabl ’
MIPOBOJJHUKOB
HamoTtounslii yua- | HamoTka karyuiek TBepaplie roprounie B 9 11
CTOK peie MaTepHaIbI ’
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IIpooonscenue maon. 2.12.3

1 2 3 4 5
[Ipurorosnenue [Tapsl anieTona
VY4acTok MPOMUTKH P P ’ A 5(6), 10
KOMITayH/1a KCHJIOJA
VYyactok cOopku .
p Co6opka, maiika, [Tnactmacca, Oymara,
AJIEKTPOHHBIX B 9,11
MOHTaX JIAKOTKaHb
OJI0KOB
Y4acTok y3110Bou
. [Tnactmacca, Oymara,
u o0m1eit cOopku Co6opka B 9,11
JIAKOTKaHb
TUPOOIIOKOB
YyacTok o0mei
[Tnactmacca, Oymara,
coopku u perynu- | COopka, MOHTaX B 9,11
o JIAKOTKaHb
POBKH U3EITHNI
[TonuaTHIIEHOBAS
N3srorosnenne tapel 11(9)
VYyacTok ynakoBKH MJIeHKa, Oymara, B
U YIIaKOBKHU
TKaHU
Ilexu moKpbITHIA
xR
o
)
Otnenenue Oxkpacka Hutposma- | Hutpoamanu, = Z
OKpacKH JISIMUA pacTBOpUTEIN X QE
o
= 32
C o
[lInudosansHO- [Inudosanue abpa-
MTOJTUPOBOYHBIHN 3UBHBIMU Kpyramu, | OTCyTCTBYIOT | -
Y4aCTOK NOJINPOBAHUE
Kommuieke BcrnoMoraresibHbIX MOAPa3AeJIeHUI
DIIEKTPOyTOBAs Brinenenne  myuwm-
CBapka CTOW TEIUIOTHI r -
Y4acTok cBapku
Kucnopoano- Brinenenune  myuw-
aleTUICHOBAS CTOM TEIUIOTHI r -
CBapKa
VYyacTtok okpamm- | OkpammBaHue .
[Tapel pacTBOpuUTENEH 5,10
BaHMUS y3JI0B, CTAHKOB
I'eneparopHas Brimpsamiienue Toka I -
YyacTtok peMoHTa
Ty CKOPETYJIUPYIO- [lmactmaca
YCKOpEry by Paz6opka, peMOHT ’ B 9,11
uieit u craboTtou- pe3uHa
HOU anmnapaTypbl
BoznyuiHo-
KOMIIPECCOPHBIE - Cucrema cMa3ku i -
CTaHUUU
Brruucnurensabie be3 nanuuus JIBX B 6
LIEHTPHI u K
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Oxonuanue maon. 2.12.3

1 2 3 4 5
=
(&)
I
()
2
YyacTok nprema-
BELIAHH ;[op MEHTA be3 nanmums JIBXX §
" d ulX 5
141 &
=
Q
an
JlabopaTopHbie
TTOMEIIECHUS C
MIPUMEHEHHUEM BBI be3s mamrama JIBK B 6
P ulX
YUCTUTEIHHBIX
MaIuH
HcnbiTanue usne-
7l Ha BUOPOCTEH-
nax:
-6e3 mpuMeHeHus
Y4acTok MexaHu-
. | JIBXK - I -
YECKUX MCIIBITAHUI
-C MPUMEHEHUEM TBepabie cropacMbie
rOprOYMX Matepua- | MaTe€pHuasl,
JIOB C IPUMEHEHHEM | TTApbl MUHEPATBbHBIX
paboueil )KugKoCTH | Macen B -

Ilpumeuanue:

'~ CucTeMbl 1 CpecTBA MOKAPOTYIICHNS 0603HAYCHBI YCIOBHBIMH 3HAKAMH:
| - cipuHKIIEpHBIE U APEHUYEPHBIE YCTAHOBKH BOJSHOIO MMOXKAPOTYLICHUS;

2 - TO € BOJOIECHHOIO TYILIECHNS;

3 - ObICTpOAEICTBYOIIME aBTOMaTHYecKue noxkaporymamue cuctemsl BATIC;
4 - cTalOHApHBIC U MEPEABIKHBIC IEHHBIE YCTAHOBKH OOBIYHOM KPAaTHOCTH;
5 - TO K€, yCTaHOBKM BBICOKOKPATHOM BO3yIIIHO-MEXaHUYECKOU IEHBI;

6 - YCTaHOBKM ra30BOT0 MOKapOTYLIEHUS;

7 - yCTaHOBKM TyLIEHMSI 1APOM;

8 - MOPOIIKOBBIC YCTAHOBKHU;

9 - BHyTpPEHHUI TPOTUBOIIOKAPHBIN BOJIOIIPOBO/T;

10 - curnanu3aTopsl B3pbIBOOIIACHBIX KOHIIEHTPALMI [TapOB U T'a30B;

11 - cucremMa 3nEeKTPUYECKON MOKAPHOM CUTHATIM3ALIAH.

Cornacio HIIb 105-03, omnpeneneHre M0XapOOMAacCHOW KaTeropuu
nomenieHus: (B1-B4) ocymiecTBisieTcs myTeM CpaBHEHUSI MaKCUMAJIbHOTO 3Ha-
YeHUsl YAENbHOM MOKapHOM HArpy3Kd Ha JIIOOOM M3 YYacCTKOB C BEJIMYMHOU
yAeJIbHOW MOKapHOW Harpy3Ku, MPUBEIECHHOMN B Ta0. 2.12.4.
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Tabnuua 2.12.4

YaenbHasi okapHasi HATPY3Ka HA y4acTKe

Kareropust nomenienus Y nenpHas nokapHas Harpy3Ka g Ha y4acTKe, MJTx-M™~
Bl bosiee 2200
B2 1401- 2200
B3 181-1400
B4 1-180

ITpu mosxapHO# HaArpyske, BKIIOUYAIOMIEH B ceOs pa3INdYHbIE COUYETAHUS
TOPIOYMX, TPYAHOTOPIOUUX KUAKOCTEH, TBEPJABLIX TOPIOYNX U TPYIHOTOPIOUHX
BEIIIECTB M MAaTEPHUAJIOB B IIpe/Ieiiax MOKApHOTO y4acTKa, CyMMapHasi MokapHasi
Harpy3ka Q (M/Ix) ornpenensieTcst i3 COOTHOIICHUS

T
Q=) vak,
t=1

rae Y; — Koau4ecTBO i-ro MaTepuaia IoKapHOW Harpysku, kr; Q Py — HuU3MIas
TEIJIOTa CTOPaHus i-ro MaTepuaina noxapHou Harpy3ku (MJDK/Kr), onpenens-

ercs 1o tadi. 2.12.5.

Tabnuua 2.12.5

Huszmasa Tenjora Cropanms HEKOTOPLIX MaTEpPUAJIOB

I'oprounii matepuan Temnora | ['oprounii matepuain Termora

Cropasus, CropaHusi,

M JTx/kr M /Ix/kr
Bbywmara pa3pbixsieHHas 13,4 Macyio MOTOpHOE 42,25
BonokHo mranensHOE 13,8 Aneton 20,0
JpeBecuna B u3enusix 13,8 benzon 40,9
KapbonuroBsie uzaenus 24,9 bensun 41,9
Kayuyk cuHTeTHUECKUI 40,2 byTuiossiil criupt 36,2
OpraHu4ecKoe CTEeKJI0 25,1 Jln3enbHOE TOIUIMBO 43,0
[Tonuctupon 39,0 Kepocun 43,5
[TonunponuiieH 45,6 MasyTt 39,8
[TonusTriieH 47,1 OTUIIOBBIN CIUPT 27,2
PesuroTexmieckue 33,5 Knuru na cremnaxax 13,4
U3JIEIHS

Top®d B kapaBaHax
Hedrs 41,9 (Bmaxxnocth 40%) 11,3
Kayuyk HatypanbHbIii 42,3 ITnactmacca 41,87
Ilenononnyperan 234 JInnoneywm:
HpeBecuna B mrademnsix 16,6 - MACJISTHBIN 20,97
Koxx3aMeHuTeb 17,76 - IIOJIMBUHWIXJIOPUIHBIN 14,31
TeKCTONMNT 20.9 - IOJIMBUHWIXJIOPUIHBIN HA BOMJIOYHOMN
’ OCHOBE 6,57

®eHoracTel 11,3 - IOJIMBUHWIXJIOPUIHBIM HA TKAHEBOU
XIOIOK 15,7 OCHOBE 20,29
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VYnenbHas noxapHasi Harpyska g (M/x-Mm 2

IMICHUA

opeAcisiCTCsa n3 COOTHO-

g==/ -5, rae S — miomaabs pa3MENeHUs MOKAPHON HArpy3KH, M.

IIpumep pacyera
Hcxonnbie naHHbIC MpEACTaBICHBI B Ta0. 2.12.6.

Tabauya 2.12.6
Hcxoanble 1aHHbIE AJI51 pacyeTra
Bapu- [IpenmeTsl, HaxOASIIIIUECS B Kon-Bo, | Macca roproue- ITmomane
aHT MIOMEIICHUH IIT. ro MaTepuaia, | MOMEIICHUs,
KI/IIT. M
VueOHblii Kiace 84
1 Cronbl U3 JIPeBECHOCTPYKEYHOTO 12 16
Marepuania
2 CTeHabl U3 IPEBECHOCTPYKEUHOTO 4 10
Marepuaia
3 Cxameliku 12 12
4 [tops! xmomuaToOyMakHbIC 3 5
5 Jlocka 13 CTeKJI0ILIaCTHKA 1 25
6 HamonpHOE  pe3MHOTEXHHUYECKOE - 70
MTOKPBITHE

IIpumep pacuera
1) ompenensercss HU3MIAsA TEIJIOTa CrOPAHUSI MATEPUATIOB, HAXOJSALIUXCS B
noMenieHuu (taom. 2.12.5):

B

@y 1=16,6 M JI>x/kr — 1J1s1 CTOJIOB, CKAMEEK 1 CTCHJIOB;
2

Qha=15 ,7 MJIx/Kr — njis mrop;
[}

QH3=33,5 MJI/KT — 17151 HaIIOJBHOTO TTOKPBITHS;

.3
@ha=25 ,1 MJI>X/KT — 71 TOCKU U3 CTEKJIOIJIACTHKA,;

2) ompenensieTcsi cyMMapHas TIoJKapHasi Harpy3Kka B TOMEIICHUU:
Q= Z;;lﬂqgt =192-16,6+40-16,6+144-16,6+15-15,7+
+70-33,5+25-25,1 = 9449,6 MIx;

3) ompenensercs yaelbHas MoXapHas Harpys3kKa:
g = (/5=9449,6/84 = 112,5 MJlx-Mm

2

CpaBHuBas nogydeHHbIe 3HaueHus ¢ = 112,5 MJIx-M ™~ ¢ npuBEACHHBIMU

B TaOu. 2.12.4 nanubiMu (1<112,5<180), nmomMenieHue mo noxxapHo OMacHOCTH
OTHOCHUM K Kateropuu B4.
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Ka OT MaKCUMAJIbHO JOIIYyCTUMOTO.

y)

2)
3)
4)
5)

3aJlaHUi TTpUBEAEHbI B Ta0d. 2.13.1.

2.13. IIpodeccuoHaJIbLHBII PHCK

OrneHka mpoQecCHOHANTBHOTO PUCKA SIBISETCA BAXHOM 3a/1auei, pereHue
KOTOPOM TMO3BOJISIET YIPABIATH MIPOU3BOJACTBEHHON 0€30MAaCHOCTHIO, HAXOAUTH
IpaBUJIbHBIE PEIICHUS IO CHIXKEHHUIO BO3JICMCTBUS Ha pabOTAIOIIUX BPEAHBIX U
OTIACHBIX MPOU3BOACTBEHHBIX (hakTOpoB. OJIHUM U3 CIOCOOOB OIIEHKH Mpodec-
CHOHAJIIBHOTO PUCKA SIBIIIETCA allpUOPHBIA METOJI, OCHOBAHHBIN Ha PE3yJIbTaTaxX
OIIEHKH YCJIOBUM TpyjJa paOOTHUKOB OpraHU3alvi. ITOT METO/I MO3BOJISIET OI-
peaeuTh YPOBEHb MPO(PECCHOHATBLHOTO PHUCKA ISl CHCIHATNCTa ONpeeicH-
HOUM mpodeccuu. Paccunrarh MakCMMaiabHO JOMYCTUMBIH YPOBEHb pHCKa C
Y4E€TOM YJIYUIIICHUs YCIOBHUM TPy/1a U OTKIOHEHHE (aKTHUYECKOTO YPOBHS pUC-

IHopsinok pacuera:

paccuuTaTh YpOBEHb 0€30MaCHOCTH 0 KaKJOMY BpEeTHOMY (PaKTOpy

MPOM3BOJICTBEHHOMN CPEJIBI;
onpenenuTh 0000IIEHHBI YPOBEHb 0€30MIaCHOCTH;
ornpeeuTh 0000IIEHHBIN YPOBEHD PHUCKA;

paccyuTaTh TOJ0BOM MpOo(EeCCHOHABHBIN PHUCK;
ONPENEIINTh MAKCUMAIIBHO JIOITYCTUMBIA YPOBEHb PHUCKA.

IHosicHeHMs K pelleHHI0 3a1a4u
Hcxoanble naHHbIe U1 pacdyeTa Npo(ecCruOHaTbHOTO PUCKA U BapUaHThI

Taobnuua 2.13.1
Ouenka U KJaacchbl yCJI0BHIl TPyaa 1Jisl pA0OTHUKOB Pa3jJIMYHbIX podeccuii
Ne Knaccsl ycnoBuii Tpyaa o akropaM nIpou3BOACTBEHHOM cpeibl
Ba- o Muxkpo- | DOnekrpo-
o < ) = )
pI/I' HaI/IMeHOBaHHe E E A 2 § % KiimMart MAaromnuTHBIC S
aHTa | ppodeccuu % 2 | 2 > | 8 | & nsnydenns | 2
Y QEI = = 2 g =
M A m 3
1 2 3 4 5 6 7 8 9 10
1 Toxkapb 2 2 3.2 2 3.1 2 2 2
2 | Cnecapb 2 3.1 2 2 3.1 3.1 2 3.1
3 Hamamgauk 2 2 3.1 2 32 3.1 2 2
4 | Dnexrporaso- 32 |31 2 | 2 |31 2 3.1 3.1
CBApIIUK
5 | llnudopmmxk 3.1 32 | 3.1 2 2 2 2 2
6 | MoHTaXHUK 2 2 3.1 2 3.1 32 2 3.1
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Oxonuanue maon. 2.13.1

1 2 3 4 5 6 7 8 9 10
7 | CreknonyB 3.1 32 | 3.1 2 3.1 3.1 2 2
8 | Mansp 3.2 3.1 2 2 2 3.1 2 3.1
9 | Mexcectpa 3.2 2 2 2 3.1 2 2 2
10 | DnekTpoMoHTEP 2 2 2 2 3.1 3.1 3.1 2
1 | Cromsip 2 3.1 | 3.1 2 3.2 2 2 3.1
2 | Tepmuct 3.1 2 2 2 3.1 3.2 3.1 3.1
3 | 3aTouHuk 3.1 32 | 3.1 | 3.1 2 2 2 2
4 | IInaBUIIBIIUK 3.2 3.1 3.1 2 2 32 3.1 3.2
5 | CanTtexHuk 3.1 2 2 2 3.1 3.1 2 3.2
6 | KpanoBmuk 2 2 2 3.1 | 3.1 3.1 2 2
7 | IloBap 2 2 3.1 2 3.1 3.2 2 3.1
8 | Hlrykaryp 3.1 3.2 2 2 3.1 3.1 2 2
9 | Xupypr 3.1 2 2 32 | 3.1 2 2 3.1
10 | MamuHuct 2 2 32 | 3.1 2 3.1 2 2

IHosicHeHNs K pellIeHUI0 3a1a41

B nacTosiiiee BpeMs il OLEHKH MPOQPECCHOHATBHOTO PUCKA MCIOJb3Y-
I0TCSI pe3yJIbTaThl aTTecTaluu paboyux MecCT Mo yciaoBusiM Tpyaa. [Iponeaypa
aTTecTaluMu pabouux MECT MO YCJIOBHSIM TpyJa NpolucaHa B nurepatype [1].
VYcnoBus Tpyia OLIEHUBAKOTCS MHTETPUPOBAHO C YYETOM KOMIUIEKCHOTO BO3-
NEWCTBUSL HAa YEJIOBEKA PAa3JIMYHBIX OMNACHBIX W BPEAHBIX MPOHU3BOJCTBEHHBIX
bakTOpOoB.

CyTp METOAMKH WHTETPAIBHOW OLEHKH YCIOBUW TPyJa 3aKIKOYAETCS B
OaJIbHOW OLIEHKE YCIIOBUM TpyJa MO TMTHEHUYECKUM IOKa3aTesisiM IPOU3BO/I-
CTBEHHOU cpefipl. banibHbIe OLIEHKN yciaoBui Tpyaa rpuBeaeHsl B P 2.2.2006-05
«'urueHnYecKre KpUTepur OIEHKU W Kiaccuukaius yciloBUM TpyJlia mo 1mo-
Ka3aTesisiM BPEIHOCTH M OMACHOCTU MPOU3BOACTBEHHOM Cpelibl, TSKECTH U Ha-
IPsHKEHHOCTH TPYAOBOTO MPOLECCay:

1 k1. — onTUMaJIbHBIE YCIIOBUS TPY1a OLICHUBAIOTCA B 1 Oas;
2 KJI. — IONyCTUMBIE YCIIOBUA Tpyaa — 2 Oaia;

3.1 k1. — BpeqHbIe ycioBus Tpyaa 1-i crenenu — 3 Oanna;
3.2 KJI. — BpeJIHbIE YCIOBUS TpyAa 2-i creneHu — 4 Oanna;

3.3 KJI. — BpeJIHbIE YCJIOBUS TpyAa 3-i cTeneHu — 5 0allioB;
3.4 xJ1. — BpeaHbIE yCIOBUs TpyAa 4-i creneHu — 6 0aoB.

[TockonibKy Bce (pakTOpbl TPOU3BOJICTBEHHOW CPEJIbI ICHCTBYIOT HE3aBU-
CHUMO JIpYT OT Apyra, 0000IIEHHbI YPOBEHb PUCKA OMPEAEISETCS M0 popmyJie

n
Ry =1- HlSncl. ; (2.13.1)
1=
re S e — YPOBEHB O€30MACHOCTH 10 i-My (haKTOpPy MPOU3BOJACTBEHHOU CPEIbI.
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X +1)—x;
Sncl. :( max ) 1

) (2.13.2)
xmax
IJI€ Xmax — MAaKCHMallbHasi OajuibHasi OlLlEHKA, MPUHUMAETCS B COOTBETCTBUM C
metoaukort HUU Tpyna xm. = 6; x; — OalibHast olieHKa 110 i —My (akTopy cpe-
IIbl, OTIpeesieMas 1o KJIaccy yCJIOBUM Tpyaa B cooTBercTBUU ¢ P 2.2.2006-05;
1 — 9UCJI0 YYUTHIBAEMBIX (haKTOPOB IIPOU3BOACTBEHHOMN CPEIbI.

O0001IeHHBIN ypOBEHb 0€30MaCHOCTH MPOU3BOJCTBEHHON Cpebl OIpe-
nensieTcst o popMmysie

n

Spe = .HIS”Ci ; (2.13.3)
1=

BepositHOCTh paboThl 6€3 3a0oneBaHuil (YpOBEHb 0€30MACHOCTH MPOU3-

BOJICTBEHHOU Cpeibl) B TEUCHUE ¢ JIET MOXKET OBITh OMpejiesieHa o popmylie
_ t
S,.=(0-Rr), (2.13.4)

rjae Rr — rogoBoi npogeccuoHaIbHbIN pUCK

n
erl—t/HSncl. , (2.13.5)
i=1
t =25 — TpyAOBOM CTaX.

JlJis 3a1aHHBIX POQECCHii B COOTBETCTBUU C BapUAHTOM 3aJlaHUs HE0O0-
XOJIUMO PACCUYHUTATh 00OOIIEHHBIN YPOBEHB 0€30MIaCHOCTH S ;.
Jlns kiacca ycnoBuit Tpyaa 2 1o i —My GakTopy ypoBeHb O€30MacHOCTH

g _ (6+1)-2

nCl'

=0,83.

Jlns kiacca yenoBuit Tpyaa 3.1 nmo i —My (akTopy ypoBeHb 0€30MaCHOCTH

¢ _(6+D)3

I’ZCi

=0,67.

Jliist knacca ycnoBuit Tpyna 3.2 1o [ —My (hakTopy ypoBeHb 0€30MacHOCTU

g - (6+1)—4

ncl‘

=0,5.

Jlns kiacca yenoBuit Tpyaa 3.3 no i —My (akTopy ypoBEeHb 0€30MaCHOCTH
_(6+D)-5

nCl'

=0,33.

Jlns kiacca ycnoBuit Tpyaa 3.4 mo i —My (HakTopy ypoBEeHb 0€30I1aCHOCTH

g _(6+)-6

ncl-

=0,17.
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Pe3ynbTaThl pacdyera npodecCHOHaNbHOTO pUCKa JJIsl 3aIaHHBIX Mpodec-
CUH CBOJSTCS B TaOIHITY.

dakTUYECKUE PpACCUYMTAHHBIE 3HAYEHUS YPOBHS MPohecCUOHATHLHOTO
pucKa HE0OXOJAMMO CPaBHUTh C MAKCUMAJIbHO JOMYCTUMBIM PUCKOM ISl JIaH-
HOTO paboyero Mecra. MakCUMasabHO JOMYCTUMBINH YPOBEHb pPUCKA PACCUUTHI-
BAETCSl U3 YCJIOBHUA, YTO Bc€ (HhaKTOPHI MPOU3BOJCTBEHHOU CpEJIbl, JIEUCTBYIO-
e Ha pabOTHUKA B MPOIECCE TPYJOBON JEATEIBHOCTH, JOBEACHBI 10 HaW-
JY4IlIeTO YPOBHSA 32 CYET COBEPIIICHCTBOBAHUS CPEJICTB KOJUIEKTUBHOM 3aIIUTHI
(ocBeleHusl, BEHTUJISIIUK, OTOTUIEHUS, SKPAaHUPOBaHUA U Jp.). B nmyumem ciy-
Yae 9TO YCJIOBHS TpyJAa MO KaxaoMy ¢aktopy kiacca 1 wim kiacca 2. Te dak-
TOPBI, KOTOPhIE HE MOTYT OBITH yJIyYIlIeHBI 0 1 1 2 Kiacca B CBSI3M ¢ OCOOCH-
HOCTSIMU TE€XHOJIOTHYECKOTO IMpolecca (Harpumep, IyMm oT 00opyJoBaHus), a
UX YPOBEHb COOTBETCTBYET Kjaccy yciaoBui Tpynaa 3.2, 3.3, 3.4, HO paOOTHHUKHU
obecriedyeHbl U TPUMEHSIOT CPEJICTBA WHJUBUIAYAIbHOM 3alllUTHI, TO KJIACC
YCJIOBUU TpyJla MOKET OBbITh CHUKEH M OICHEH KaK MEHee BpPEJHbIM Ha OJHY
CTyII€Hb, HO HE HMXKeE Kiacca 3.1.

OtkioneHue (HaKTUYECKOTO YPOBHSI PUCKA OT MaKCUMAJIBHO JIOMYCTHUMO-
r'0 YPOBHSI pUCKa OMPEIETAETCS IO COOTHOLIEHHUIO

A~ Rue=R

HEMA 100% . (2.13.6)

nc

[TonyyeHHOE 3HAYEHHUE MOKA3bIBAET HA CKOJIBKO MPOILIEHTOB MOKET OBITh
CHUXEH YPOBEHb MPO(PECCHOHATBHOIO PHUCKA 3a CUET YIYUYIIEHUs YCIOBUH

TpyAda.

IIpumep pacuera

Wcnonw3yss yka3aHHBIE BBIIIE 3aBUCUMOCTH IO pacyeTy OO0OOIIEHHOTO
YPOBHsI O€30MaCHOCTH U 00OOIIIEHHOTO YPOBHS PUCKA, ONIPEACIUTh MOKa3aTeNln
po(heCcCHOHAIBHOTO PHUCKa JUIS BYX Tpodeccuil (CHenralbHOCTE) B COOT-
BETCTBUU C 3a7aHueM (tadu. 2.13.1). Pe3ynbraTsl 3aHectu B Ta0d. 2.13.2.

Tabnuya 2.13.2
Pe3yabTaThl OLIEHKH PUCKA
Haume- | O600menusii | O000IEHHbBII T'oposoit ipo- Maxkcu- OTKJI0OHE-
HOBaHHE YPOBEHb YPOBEHb pUCKa | (DECCHOHANBHBIN | MAaJbHO HUE PaKTH-
npocdec- | 6e3omacHOCTH n PUCK JIOTTY CTH- YECKOTO
cun n R, =1- ES ne; n MBI YPO- | YPOBHS OT
Sne =118, . Rr=1-¢/TIS,; BEHb MaKCHMaJlb-
i=1 i=1 0
0000111eH- Horo, %
HOTO pHCKa
Rnc max
Tokapp
Crousip
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CpaBHHTH YpOBEHb MPO(EeCCHOHATHFHOTO PUCKA paOOTHUKOB C IMOKa3aTe-
JSIMU ¥ KPUTEPHUSMH OIIEHKH TIPO(eCcCHOHAIBHOTO prcKa coriacHo P 2.2.1766-
03 «PyxoBOACTBO MO OIleHKE MPOPECCUOHATBHOTO pUcKa ISl 3A0POBbI PadboT-
HUKOB. OpraHu3alnloOHHO-METOIUYECKHE OCHOBBI, MPUHUUIIBI U KPUTEPUU
OIICHKMY, PUBEJCHHBIMU B Ta0J1. 2.13.3 1 clienaTh BBIBOJIBI.

Tabauya 2.13.3

IMoka3aTesn U KPUTEPUH OLIEHKHU NMPO(PeCcCHOHATHLHOT0 PHCKA

Kunacc ycnosuit Tpyna | Unaexce npod- Kareropus CpoYHOCTH MEPOTIPUATHIMA
10 PyKOBOJICTBY 3a0oneBaHuil | MpodecCuOHATBHOTO 10 CHUKEHUIO pUCKa
P 2.2.2006-05 pHUCKa
OntuMalibHbIH - | - Puck orcyrcTByeT Mepsl He TpeOyroTCs
[IpeneOpexxutenbHo | Mepsl He TpeOyIOTCs, HO
JonycTumsiii - 2 <0,05 MaJibli (TIepeHoCH- YSA3BUMBIE JIMLIA HYKIAIOTCS
MBIi1) pUCK B JIONIOJIHUTEJILHOW 3aILNTE
. Manbiit (ymepenHslit) | TpeOyroTcs Mephbl O CHU-
Bpennsriit — 3.1 0,05-0,11 (ymep ) peoy P
pHUCK JKEHUIO pHUCKa
Cpenuit (cymect TpeOytroTcst Mepbl O CHU-
Bpennsiii — 3.2 0,12-0,24 PEITII ALY YKEHHIO PUCKA B YCTAaHOB-
BEHHBIN) PUCK
JIEHHBIE CPOKHU
. Bricokuii (Hemepeno- | TpeOyroTcs HEOTIIOKHbBIE
Bpennsiii — 3.3 0,25 — 0,49 ui (menep peoy
CUMBII1) PUCK MEpBbI 10 CHKEHUIO PUCKA
OuyeHb BBICOKUI PaGotb! Henb3s HAaUUHATH
Bpennbiii — 3.4 0,5-1,0 (HEemepeHOCUMBIiA ) WJIY IPOJOJIKATH JO CHU-
PHUCK JKEHUSI pUCKa
CBEpXBBICOKHI pUCK
. PaGoTbl 1OKHBI IPOBO-
OnacHslii (3KCTpH- Y PUCK [UIS )KU3HH,
>1,0 OUTHCS TOJBKO II0 CIICIH-

MaJIbHBII)

MPUCYIIMMI TaHHOU
npodeccun

AJIbHBIM pCriIaMCHTaM
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Hacrosimee ydueGHOe mocoOue HamuMcaHO Ha OCHOBE IMPHUMEPHOW Mpo-
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OKa3aHUS METOJMYECKON MOMOIIM CTYACHTaM 3a04HON (HOpPMBI 0OYUYEHUS TIPH
BBIMIOJTHEHUU KOHTPOJIBHOM pabOThI M MOJATOTOBKE K €€ 3allluTe.
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KBIM(PUKAITMOHHBIX pabOTax.
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