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INPAKTUYECKAS PABOTA Ne 1
PACYET HCKYCCTBEHHOI'O OCBEHIEHUA

1. llenu u 3a0auu padomot

Llenv pabomwi: TO3HAKOMUTHCA CO CHOCOOaMU OpraHU3allMU OCBEIICHUS
MIPOU3BOJICTBEHHBIX TTOMEIICHHUM, XUJIBIX W OOIIECTBEHHBIX 3MaHUWM, BHUAAMH H
CUCTEMaMU OCBEIICHUS; U3YYUTh METOJIUKH pacueTa UCKYCCTBEHHOT'O OCBELICHUS.

3aoauu pabomul: BHINOTHUTH MPAKTUYECKOE 3aJaHUE MO pacdeTy OOIIEro
MCKYCCTBEHHOI'O OCBEILEHUS METOJ0M K03 UIIMEeHTa UCIIOJIb30BaHUSI CBETOBOIO
MOTOKa.

2. Teopemuueckue ceedenus.

2.1. Buabl ¥ cucTeMbl OCBeleHUA

B 3aBUCHMMOCTM OT HCTOYHHKOB CBETa Pa3JIMYAOT CICAYIOIIME BHJbI
MMPOU3BOJICTBEHHOTO OCBEIIEHHUS: €CTECTBEHHOE, HCKYCCTBEHHOE U COBMEIICHHOE.

EctrecTBeHHOE OCBelleHHe B TTOMECIIEHUH MOXKET (POPMHPOBATHCS MPSMBIMH
COJTHEUHBIMH JTy4aMH, PACCESTHHBIM CBETOM HEOOCBOJIa M OTPAKEHHBIM CBETOM 3EMIIU
U Jpyrux o0bekToB. OJHAKO OHO IEPEMEHHO B TEUCHHE CYTOK, 3aBHCHUT OT
KJIAMATUYECKHUX H CE30HHBIX YyCJIOBUM. EcCTeCTBEHHOE OCBEUICHHE B
MPOU3BOJICTBEHHBIX WJIM CTPOSIIMXCS 3JaHUSAX B 3aBUCUMOCTH OT HAMpaBJICHUS
MOCTYTUICHUSI CBETA MOXKET ObITh OOKOBBIM, BEPXHUM UM KOMOMHUPOBAHHBIM.

HckyccTBeHHOE OCBEILIEHUE CO3/IACTCs AICKTPUYECKUMU HCTOYHUKAMH CBETA.

CoBMellleHHOe OCBellleHUEe IIPE/ICTABIISICT COOOW JIOMOJIHEHUE €CTECTBEHHOI'O
OCBEILCHUSI UCKYCCTBCHHBIM B TEMHOE U CBETJIOEC BPEMSI CYTOK IMPU HENOCTATOUYHOM
10 HOPMaM €CTECTBEHHOM OCBEILICHUH.

HUckyccTBeHHOE  ocBemieHHe 10 (YHKIIMOHAIBLHOMY  Ha3HA4YCHUIO
noJipa3zielisieTcsl Ha pabouee, aBapuitHOE, IBaKyaIllMOHHOE U OXPAHHOE.

Pa0Gouee ocBelleHHe YCTpauBalOT BO BCEX IMOMEIICHUSAX, a TaKXKE YydacTKax
OTKPBITBIX MPOCTPAHCTB, IPEAHA3HAYCHHBIX JUIsI padOThI, Mpoxoda JOJCH u
JIBWYKEHUS TPAHCIIOPTA.

[Ipy mpoeKTUPOBAaHUKM HCKYCCTBEHHOTO pabOYero OCBEUICHHS MPUMEHSIOT JIBE
CUCTEMBI OCBEILICHNS: 00111ee 1 KOMOMHUPOBAHHOE OCBEIIeHHE.

OO0muM Ha3bIBAlOT OCBEIICHHE, KOTOPOE OCBeIIaeT BCIO IJIOMIAb
MOMEIIICHUS, CTPOUTENbHOM TuIomanaku. Ilpum »TOM mnpuHATO 1Ba crmocoba
pa3MENIEHNS OCBETUTEIIBHBIX YCTAHOBOK: PABHOMEPHOE M JIOKAJIN30BAHHOE.

PaBHOMepHOe pa3MellleHre OCBETUTEIHHBIX YCTAaHOBOK OOINEr0 OCBEIICHUS
MPUMEHSIIOT, Korja TpeOyercs OOecCleunTbh PaBHOMEPHOCTh OCBEIICHHUS BCEH
wiomaau. [lpu HEOOXOAMMOCTH JOMOJHUTEIHLHOM TOJCBETKH OTIEIBHBIX 30H U
Y4aCTKOB UCIOJIB3YIOT JIOKAJIM30BAHHOE pa3MelieHue OCBETUTEILHBIX IPUOOPOB.

Cucrema KOMOMHHPOBAHHOIO OCBENIEHHSI BKJIIOYAeT OOIIEE M MECTHOE
OCBENICHUE. MECTHOE OCBEIICHUE MPEAHA3HAYEHO JJI1 OCBEIIECHHUS TOJIBKO JIMIIb
MOBEpXHOCTEN pabouero mecrta. [IpuMeHeHne 0JJHOr0 MECTHOTO OCBEIICHMSI BHYTPH



3MaHUN HE JOIMYyCKAaeTCs, KPOME BPEMEHHOTO (PYyYHBIMH CBETHUJILHUKAMHU),
OTHOCSIILIETOCs K pa3psiay MepPeHOCHOTO.

ABapuiiHOe OCBellleHHe TPEITyCMAaTpUBACTCS BO BCEX CIydasx, IJIE BHE3AIHOE
OTKJIFOUEHHE OCHOBHOTO OCBEIIECHHSI MOYKET BBI3BATh B3phIB, TOXKAp, OTPABICHUE
JFONIEH, OMAaCHOCTh TPABMHUPOBAHWS, JJIMTEIFHOE HAPYIICHHUE TEXHOJIOTHUYECKOTO
mpoliecca WM HapylIeHHe paOoThl, Y3JI0B CBSI3M, YCTaHOBOK IO BOJO H
ra30CHa0KEHUIO, JISKYPHBIX TIOCTOB U ITyHKTOB YIIPABJICHUS PA3IMIHBIMU CHCTEMaMHU.

DBaKyallMOHHOE  OCBEIICHHE  MpeaycMaTpUBaeTcs B  MPOXOJax
MIPOM3BOJICTBEHHBIX 3/IaHUN C YuCIOM paboTaromux 0osnee 50 yenoBek, a TakKe B
OOIIECTBEHHBIX W aIMHUHHUCTPATHBHBIX 3JAHUSX C MACCOBBIM CKOIUICHHEM JIFO/ICH
(HampuMep, 3abl KWHOTEATPOB), T/ BBIXOJ JIFOJACH M3 TIOMEIICHUS TIPH BHE3AITHOM
OTKJIFOUEHHUH paboyero OCBEIIEHHS CBSI3aHO C OMACHOCTHIO TpaBMaTHu3Ma.

OxpaHHoe OCBElIICHHE MpEeAyCMaTpUBaeTCS BHOJIb TPAHUIl TEPPUTOPHH,
OXpaHSEMbBIX B HOYHOE BpEMsI.

2.2. MeToauka pacyera 0011ero MCKyCCTBEHHOI0 OCBellleHHUs
MeTOA0M KO3 (PHUIHEHTA UCII0JIb30BAHUA CBETOBOI0 MOTOKA

3amayeil pacuera sIBISIETCS ONpeesieHne MOTPEOHON MOIIHOCTH AJIEKTPUUYECKOM
OCBETUTEIBHOW YCTAHOBKM JJIS CO3[IaHUSI B MPOM3BOJICTBEHHOM IOMENICHUH
3aJJaHHOM  OCBEIICHHOCTH. IIpM  MpPOEKTHpOBAaHMM  PaA3IUYHBIX  CHUCTEM
MCKYCCTBEHHOTO OCBEILICHUSI MPUMEHSIOTCS pa3inyHble MeEToAbl. [lns pacuera
OOIIIEr0 PaBHOMEPHOTO OCBEIIECHUSI HAMOO0JIee YaCcTO MPUMEHSIETCSI METO/] CBETOBOTO
noToka (ko3¢ uiirieHTa UCIoJIb30BaHUS).
B ocHOBY MeTO1a CBETOBOTO MOTOKA MosioxkeHa dopmyra (1):
A _100-A; -S-Z-K
N-n- n
rae O - cBeTOBOI MOTOK OHOM JTAMIIBL, JIM;

Ai - HOpMHpYyEMasds MUHUMAJIbHAas1 OCBCIICHHOCTD, JIK;
2.
1

(1)

S - momaaR OCBEIIaeMOro MOMEIICHHUS, M

Z - k03(p(UUUEHT MHUHMMAJIbHOW OCBEUIEHHOCTH, 3HAYEHHUS KOTOPOIro st
JyTOBBIX PTYTHBIX jJami - 1,15, niis mroMuHecueHTHbIX Jamit -1,1;

K - xoadpunment 3anaca (B 3aganuu paseH 1,5);

N - 4yKCII0 CBETUJILHUKOB B IOMEIICHUY;

N - YUCJO JIaMIl B CBETWIbHHKE ([UIsI IYrOBBIX PTYTHBIX Jamn Ja=l, s
JFOMUHECLEHTHBIX JIaMIl n=2).

1 - K03 UIMEHT UCTIOIH30BAHMS CBETOBOTO MOTOKA JIaMIIbl, %, 3aBUCSIINNA OT
TUTIA JIaMIbl, TUMA CBETWIbHHMKA, KOX(PQUIIMEHTAa OTpa)KeHHsS TMOTOJIKA M CTEH,
BBICOTHI ITOJIBECA CBETUJILHUKA U MHJIEKCA TOMEILCHU .

Wuaexc noMenieHus i onpeaensiercs mo gopmyie (2):

A-B



riae A u B - JyiHa ¥ IIUpUHA TTOMEIICHUS, M;

H, - BeicoTa mojiBeca cBETHIIBHIKA Hajl paboteil OBEPXHOCTHIO, M,

H,=H—H,

H, - BeIcOTa paboyeil MOBEPXHOCTH OT I0J1a, M.

PacyeT o0miero paBHOMEPHOTO OCBEIIECHUS MPOU3BOAUTCS B CIIEAYIOIICH
MIOCJIe/IOBATEIIEHOCTH

3. Ilopsai0K BHINOJHEHUSA PAOOTHI

N3 Tabnuipl 1 BRIMUCHIBAIOTCS UCXOJIHBIE TAHHBIE JJIsSI pacyeTa.

1.0OnpenensieTcs ONIa1b, MOAJEKAIIAs OCBEIICHUIO.

2.YcraHaBNUBaeTCs HOpPMa OCBEIIEHHOCTH Ha pabo4yux MOBEPXHOCTSIX B
3aBUCUMOCTH OT pa3psiia 3putenbHbiX padot mo CHull 23-05-95 (tabnuma 2).

3.BriOupaercst cxema pa3MeleHusi CBETUIILHUKOB B 3aBUCUMOCTH OT LIUPUHBI
MOMEIICHHS (KOJMYECTBO PAJIOB CBETUIILHUKOB) (Tabyuia 3, pucyHok 1).

4. Vcxonst 3 JUIMHBI TIOMEIICHUSI, OMIPEEIAeTCS KOIMUYECTBO CBETHIILHUKOB B
OMHOM psiay (s JIOMHUHECHEHTHBIX JIaMM JUIMHA OJIHOTO CBETWUJIbHUKA -
1,5 M + 3a30p Mexnay cBetwiabHUKamMu 0,5 M, U1 AYTOBBIX PTYTHBIX JJIMHA
CBETHJIbHUKA - 40 cM) 1 00I1Iee KOJTMYECTBO CBETHJILHUKOB B TIOMEIIICHUH.

5. B COOTBETCTBHM C THIIOM CBETHUJBHUKA OIPEACIAETCS THUIl JIAMIBI U
YCTaHABJIMBAETCSA KOJIHMYECTBO JIAMII.

KaxnaoMy CBETUIBHHKY 3a MCKIIOYEHHEM CBETHJIBHUKOB CIICIIHAIBHOTO
Ha3HAYCHUS W U1l YCTAaHOBKM Ha TpaHCIopTe mpucBauBaercs mmdp. CTpykrypa
mudpa TakoBa: 1 - OykBa, 00O3HadawIIas HMCTOYHUK CBeTa, 2 - OYKBa,
o0o3HauarIas Ccrnocod YCTaHOBKM, 3 - OykBa, o0o3Hayaromas OCHOBHOE
Ha3HAYEHUE CBETWIbHHUKA, 4,5 - uucino, obo3Hayaromee KOJUYECTBO JIaMIl B
cBeTuIbHUKE. BykBBI, 0003HaUaONIMEe UCTOYHUK cBeTa: H - mammbl HakanuBaHus,
JI -momMuHectieHTHbIe TpyOUaThie samibl, P - mammnel Tuma [IPJI (pTyTHBIC TaMIibl
BBICOKOT'O JjaBjeHus1). bykBbl, 0003Havaromne cnocod yctaHoBKH: C - TOJIBECHBIE,
IT - moronmounkie, B - BcTpanBaemble B MOJABECHBIE MOTOJIKM, b - HacCTEHHBIE.
bykBpl, oOo03Hawaromue OCHOBHOE NIPUMEHEHWE CBeTWwiIbHHKA: I[I - gms
MPOMBINIUICHHBIX TPEANPUATANA, Y - 1 HapyKHOro ocBemieHus, O - s
OOILIECTBEHHBIX 3aHM, P - 1151 pyAHUKOB U 1IAXT, B - 1711 OBITOBBIX MOMELIECHU.

6. Onpenensiercs HHACKC TIOMEIIeHUS | 1o ¢popmyiie 2.

7. BoiOupaercss ko3 (PUIMEHT MCHOJIb30BaHMS CBETOBOTO MOTOKa 77 (Tadi. 4,
5).

8.PaccuuthiBaeTcs BeJIMYMHA CBETOBOTO MOTOKA JUISI OJIHOW JIaMIbI IO
dbopmyme 1.

9. U3 Tabnumpbl 6 BbIOMpAaeTCs KOHKPETHAs MapKa JiaMIlbl C BEJITWYUMHOU
CBETOBOI'0 MOTOKa Hambojee Oau3Kkol K pacueTHOU. JlomycTUMOE OTKJIOHEHHUE
pacueTHOro 3Ha4eHus oT Tabau4yHoro ot -10 go +20%.

76 = e =95 1
O

0 adeé.



Ecnu pacuerHas BenvurHA OTKIIOHSIETCSA OT TAOJIMYHON Ha OOJIBIIYIO BEJIMYHHY,
MIPOU3BOJAUTCS KOPPEKTUPOBKA CHCTEMBI OCBELICHUS.

10. BeITIOJTHSETCSI 3CKU3 CUCTEMBI OOITIETO PABHOMEPHOTO OCBEITICHUS.

11. B 3axitoueHue JenaeTcs BBIBOJ: CKOJBKO JIAaMII ONPEAECICHHOIO THUIA
TpeOyeTcs Il CO3/IaHusl B IAHHOM MOMEIIEHUY HOPMUPOBAHHOW OCBEIIEHHOCTH
JUTSI BBITIOJTHEHUS 3pUTEIBHBIX PaOOT COOTBETCTBYIOIIETO pa3psiia.

5.3axanue Ha padory.

Pacuer IMPONU3BOAUTCA B COOTBCTCTBUH C HCXOAHBIMHU JaHHBbIMH,
MpCaACTaBJICHHBIMUA B Tabn. 1

Taomuna 1
BapuanTsl 3a7anuii 11t pacueTa CUCTEMbI OOIIETO
PaBHOMEPHOTO OCBEIICHUSA
Howmep | Tun cBe- | Pazmepsl nomenieHust, M Pazpsan Ilonpazpsn KoaddunmenTs
Bapu- | TWJIb- 3pUTENBHBIX | 3PUTENBHBIX | OTpakeHus p, %
aHTa HUKa pabot pabor
Jmmna, | [HupuHa, | Beicota, Iloronka | Cren
A B H
1 JICTIO1 24 9 8 v A 70 50
2 JIBOO1 18 18 12 Il b 50 30
3 PCTIO5 24 12 6 v B 70 50
4 JICTIO1 24 9 6 V r 30 10
5 PCII07 18 12 6 \Y} A 70 50
6 PCII05 30 30 16 v b 50 30
7 JICIIO1 24 24 8 Il B 70 50
8 JIB0OO1 18 18 14 V r 50 30
9 PCII07 24 9 6 v A 70 50
10 PCII07 30 9 8 Il b 70 50
[Ipumeuanue.

1. H - BeIcOTa mOMeEIIeHUs OT IoJia 4O ITOTOJIKA.

2. 1lpu ONpeAeseHHH BBICOTHI I0JBECAa CBCTWIbHMKA H TpPHHATH BBICOTY pa-

Ooueit moBepxHocTH OT nona H;=0,8 m.



[MTPUJIOKEHUE
Tabmura 2

HopMpreMHe BCIIMYMHBI OCBCIICHHOCTH JIsI ITPOU3BOACTBCHHBIX

nomeniennit (pparment CHull 23-05-95)

Xapakre- | Haumenn- | Pazpsan | [loa- HckyccTBeHHOE OCBEIICHHE Ecrect- CoBMme-
pucTUKa 015151 pas- BEHHOE LICHHOE
3pu- pasmep pan OCBEIIEHHE | OCBEILIEHUE
TENIBHOU | OOBEKTa OcBelteHHOCTS, JIK
paboTBI IO | pasiu- IIpu cucreme | IIpu cucreme
TOYHOCTH HCHUA KOMOMHHUP. Oc- | obmero oc-
BEIICHUS BEILICHUS
3putenbHOi | Beero B KEO, %
paboThI T.4. OT
o01ero
1 2 3 4 7 8 9 10 u
Hau- Memnee | A 5000 500 - - 2,0
soicmefi | 0,15 b | 3500 | 1000 1000
TOYHOCTH
B 2500 300 750
r 1250 200 300
Ouens |Ot1 0,15 10 1 A 4000 400 - - 1,5
BBICOKOH 03 b | 2500 | 300 600
TOYHOCTH
B 2000 200 400
r 1000 200 300
Bricokoit | Cseiie 11 A 2000 200 500 - 1,2
tounoctu |0,3 mo 0,5 B 3000 200 300
B 750 200 300
r 400 200 200
Cpenneit CBbllIe v A 750 200 300 15 0,92
TOYHOCTHU 0,5 a0 1 B. 500 200 200
B 400 200 200
r - - 200
Maunoii Cspie 1 Vv A 400 200 300 1,0 0,8
TOYHOCTH 7o 5 B _ _ 200
B - - 200
r - - 200




OO +—0—C0—0—+ +—0—C0—0—0—+
OOt +—O0—LmQrt +—O—O—O0—0—+
—C 00— - 00—t OO O—D—4
= O O+ S g ® o € o @ OO O—O—%

-
--“«Z’ﬂ% ali b, a,;/?&/ﬁzlilﬁ,

PI/ICYHOK 1 - Cxembl pa3sMCIICHUA CBCTUIIBHUKOB

Ta0muna 3
Pa3smenienune cBETHIILHUKOB
[InprHa Howmep cxembl Paccrosinue, m
TOMEIICHHUS, M 1o puc. 1 a /, h
1 15 6,0 -
9 2 1,0 3,5 -
1 2,0 8,0 -
2 1,5 4,5 -
12 3 1,5 2,5 4,0
2 2,0 7,0 -
13 3 2,0 4,0 6,0
2 3,0 9,0 -
24 3 2,0 6,0 8,0
2 3,0 12,0 -
30 3 3,0 8,0 8,0




Taomuma 4
KoaddurmeHT ucnoap30Banms CBETOBOTO MOTOKA. CBETHIIBHUKH C

JIOMHUHCCICHTHBIMU JIaMIIaMU

Hunekc Tun cBeTHMIbHUKA
IOMeLLeHNS | JICIIO1 | JIB0O1
KosdbdunmenTt orpaxeHnsd noTonka p.. %
70 [ 50 30 | 70 50 | 30
Kosxddunment orpaxenns cred p.. %
50 | 30 10 50 30 | 10
KosdhduimenT ncmoap30Badusi CBETOBOIO IMOTOKA 17,%

0.5 25 23 22 13 13 10
0.6 31 29 26 17 16 13
07 35 33 30 19 18 15
0.8 38 36 32 21 19 17
0.9 41 38 35 23 21 18
1.0 43 40 37 24 22 20
15 50 46 44 29 27 25

2 54 50 48 31 29 28

3 59 54 52 35 32 31

4 61 56 55 36 34 32

5 63 58 57 38 35 34

Tabmuma 5
KoaddumumenT ucnonp3oBanms CBETOBOTO MOTOKA. CBETHIIBHUKHU C TYTOBBIMH

PTYTHBIMHU JIaMIIaMH

Nunexc Tun cBeTHIbHUKA
: PCII05 | PCII07
riomerreHi | KoadduimeHT oTparkeHus MoToJIKa pu, %0
70 | 50 | 30 | 70 50 | 30
KoaddumueHnt orpaxenus CTeH pe, %0

50 | 30 | 10 | 50 | 30 | 10

Koaddunument ncnonpzoBanus cBeToBoro notoka 77 ,%
0,5 49 45 42 22 18 12
0,6 54 49 46 30 22 18
0,7 57 53 50 32 27 21
0,8 60 56 53 38 30 25
0,9 63 58 56 39 33 29
1,0 65 .61 59 40 37 31
15 71 68 65 54 46 41
2 74 72 69 60 54 48
3 78 74 73 67 60 56
4 79 76 74 71 63 59
5 80 78 76 72 65 63




Ta0muma 6

CseToBBIC napaMeTpbl JJIOMUHCCHCHTHBIX U AYT'OBBIX PTYTHBIX JIAMII

.HI-OMI/IHCCHCHTHLIC JIAMIIBI

JIyroBbi€ PTYTHBIE JIAMITBI

Tun CBeToBOI1 ITOTOK Tun CBeTOBOI1 TIOTOK
JIALI20 820 JPJIZ0 3400
JIJ120 920 JAPJI125 6000
JIB20 1180 JPJI250 13000
JIAL140 1450 JPJI400 23000
JIJ130 1640 JPJI700 40000
JIB30 2100 JPJI1000 57000
JIJ140 2340 JIPJ12000 120000
JIb40 3120
JIALI80 3740
JIJI80 4070
JIB80 5220




INPAKTUYECKAS PABOTA Ne 2

OLIEHKA YPOBHEN IIIYMA B IOMEUEHUAX.
PACYET CPEACTB 3AIIUTHI OT IITYMA.

1. llenu u 3a0auu padomot

Llenv pabomui: mpuOOpeTEHUE 3HAHUN MO OICHKE IIIyMOBOIO PEXHMa B
MOMEINICHHSIX, BHIOOPY M pacyeTy CPEACTB 3alIUTY OT IIyMa.

3aoauu pabomul:

1. BBIMOJHUTH MPAKTUYECKOE 3aJlaHME IO PaCUeTy O0KHIAEMbIX ypOBHEU
3BYKOBOTO JIaBJICHUSI B POU3BOJICTBEHHOM MTOMEIICHHH;

2. TPOU3BECTH pPACUET MEPONPUITHI KOJUIEKTUBHOM 3alllUTHI OT IIyMa
(3BYKOM3OJIUPYIOIICH EPETOPOJIKH; 3BYKOU30JIUPYIOIIETO KOXYXa;
3BYKOITOTJIOIIAIOIICH OOTUIIOBKH).

2. Teopemuueckue ceeoenus1.

YpoBHU 1ITyMa B MOMEIICHUSIX O0YCIOBICHBI aKyCTUYECKUMU
XapaKkTepUCTUKAMHU UCTOUHHUKOB ITyMa, UX KOJIMYECTBOM U pa3MEIICHUEM,
AKyCTUYECKUMH CBOMCTBAMU MTOMEIICHUM.

OCHOBHBIMH XapaKTEPUCTUKAMHU, HCIIOJIB3YEMBIMH B IIPaKTHKE OOPHOBI C
[TyMaMH, SIBJISIFOTCSI:

JUIi MCTOYHHUKOB IIIyMa — YypPOBHU 3BYKOBOM MoIHOCTH, Lp, ab, Ha
CpEeIHETEOMETPUYECKUX YAaCTOTaX OKTaBHBIX mosoc 63, 125, 250, 500, 1000, 2000,
4000, 8000 I'm.

Lp = 10 Ig(Pij,
0

rae P — 3BykoBas MOIIHOCTH MCTOYHHKA, BT; Po — moporosas 3BykoBas
MOIIHOCTB, paBHas 1012 Br;

JUIS pAaCUETHBIX TOUYEK — YPOBHHU 3BYKOBOTO JaBiieHus, Lp, n1b, Ha Tex ke
CPEIHETEOMETPUYECKUX YAaCTOTaX

p
Lp =20Ig| — |,
i [poj

rie P — 3ByKOBOe JapleHHe Ha paboueM Mecte, Ila; Po — IOpOrosoe
3BYKOBOE JaBieHue, pasHoe 2107, Ila.

O1eHKa 3ByKOBOTO PEKMMa TIOMEIEH s TPOBOAUTCS HAa OCHOBE PACUETOB
0’KMJIAEMBIX YPOBHEH 3BYKOBOTO JABJEHMS B PACUETHBIX TOUKAX M CPaBHEHUS
MX C JOMYCTHMBIMH II0 HOPMAaM 3HA4YeHHSM. B KauecTBe Mep MO CHUKEHMIO
IIyMa B HOMELIEHHSAX MOTYT OBITh IPEIyCMOTPEHBl aKyCTUYECKHME CPEICTBa,
BKJIIOYAIOLIUE 3BYKOMOIIOMAIOIINE OOIMIIOBKY OTPasKIAIOIIMX KOHCTPYKIIMIA
3/1aHUH, 3BYKOM30IUPYIONINE KOHCTPYKLIUHU (3BYKOM3OIUPYIOLINE OrPaKICHHS,
3BYKOHM30JIUPYIOLINE KOKYXH, KAOUHBI U JIp.)

B nactosmeit paboTe CTyIeHTaM MpeiaraeTcsi BBHIMIOJHUTHh aKyCTHUECKHI



pacyer:
0’KHMJIA€MBIX YPOBHEN 3ByKOBOIO JIABJICHUS B PACUETHON TOUYKE MOMEIICHUS;
3BYKOM3OJIHMPYIOIIETO OTPaXKICHUs, 3BYKOMOIJIONIAIONIEH O0IUIIOBKH.

3. 3adanue na padomy

ano. B pabodem nomemennn 1auHON A M, mmpuHOd B M, u BeicoTO# H M
pa3menieHsl uctrounuku myma — WI;, WUlly,..., WU, ¢ ypoBHSIMH 3BYKOBOU
mMortHocTH Li, Lo,..., Ly (puc. 1). Uctounuk myma Ul ¢ 3akmrodeH B koxyx. B
KOHIIE 11eXa HAXOJUTCS MOMEIEHNE BCIIOMOTATEIbHBIX CIIY>K0, KOTOPOE OTAEIECHO
OT OCHOBHOTO II€Xa MEPEropoAKOM C ABEPhIO IUIomansio S;=2,5 m2. PacuerHas
TOYKA HAXOAUTCS HA PACCTOSIHUM [ OT UICTOYHUKOB IIIyMa.

C A

Puc. 1. Cxema pacnonoxeHus

obopynosanus — U111 Ha ygacTke u

pacueTtHoi Touku - PT.

BcmomorarensHOe
IIOMCIICHUEC

I Pl

Paccuumamo:

1. YpoBHH 3BYKOBOTO JdaBjeHUSI B pacueTHOW Touke — PT, cpaBHUTH C
JOMYCTUMBIMU TI0 HOpMaM, OMpENeIuTh TpeOyeMoe CHIDKEHHUE ITymMa Ha
pabouux mectax. PacyeTsl MpoBOIUTH B COOTBETCTBUU C T1. 3.1.

2. 3BYKOM3OJUPYIOIIYI0 CIIOCOOHOCTH MEPErOopoOJKU U JBEPH B HEW, MoaoO0paTh
MaTepuall IJisg NeperopoaKku u aBepu. PacueTsl mpou3BOAUTE C COOTBETCTBUU C
m. 3.2.

3. 3BYKOM3OJUPYIOIIYIO CIIOCOOHOCTh KoKyxa misi ucrounuka Wl Mcrounmk
IIyMa yCTaHOBJICH Ha I0JIy, pa3Mephl ero B a turane — (a X b) M, Beicota — h M.
[TogoOpathe Matepuan s Koxyxa. PacueTbl MpoBOIUTh B COOTBETCTBUHU C II.
3.3.

4. CHmXKeHue UIyMa MpU YCTAaHOBKE HA Yy4YacTKe I€Xa 3BYKOMOIJIOMIAIOIIEH
001II0BKY. PacdeTsl MpoBOAUTE B COOTBETCTBUH C 11. 3.4.

AKYyCTUYECKHE pacyeThl TMPOBOJATCA B BOCBMH OKTaBHBIX IIOJIOCAX Ha
cpeaHereomeTpuueckux vactorax 63, 125, 250, 500, 1000, 2000, 4000, 8000
1. OnHako, B CBSI3U C TOBTOPSAEMOCTBIO M TPYIOEMKOCTbIO, PacyeThl B
MPAKTUYECKOW paboTe CTYyJAEHThI MPOBOMAAT HE IO BCEM YacToTam, a Io



yKazaHuto npenoganareiis (3 —4 4acToThl).

4. Memoouka pacuemos

4.1. Pacuem oicudaemvix ypoeHell 38YK08020 OAG/ICHUA 6 PACYEMHOU
mouke u mpedyemozo CHUMCEeHUs ypoeHell uiyma.

Ecnu B momernieHnn HaXOIUTCSI HECKOJIBKO UCTOYHUKOB IITyMa C pa3HbIMHU
YPOBHSIMH H3JIy4aeMOW 3BYKOBOW MOIIHOCTH, TO YPOBHHM 3BYKOBOT'O JaBJICHUS
JUJIsL CpeAHEreOMeTpUIeCKUX yacToT 63, 125, 250, 500, 1000, 2000, 4000 u 8000
['11 B pacyeTHOM TOUKE ClIeAyeT ONpeAesaTh 1o hopmyie

L :10I9(2&+4—\P2Ai], @)
i=1 S B i=1

i
rae

L — o’xxugaemble OKTaBHBIE YPOBHH 3BYKOBOI'O JJaBJIEHUS B PACUETHON TOUKE,
nb;

Y - OMIHMPUYECKUN TMOMNPAaBOYHBIA KO3PPUUMEHT, NPUHUMAEMBIA B
3aBUCHUMOCTH OT OTHOIIEHHUS PACCTOSIHUSA I OT paCYE€THOM TOYKHU JI0 aKyCTUYECKOTO
IEHTpa K MAaKCHMaJlbHOMY Ta0apUTHOMY pa3Mepy HCTOYHUKA lyaxe, pHUC. 2.
AKYCTHYECKMM LIEHTPOM MCTOYHHKA IIyMa, PacIOJIOKEHHOTO Ha TOJy, SIBISETCA
IPOEKIHUS €r0 TEOMETPUUYECKOTO EHTPA Ha TOPU3OHTAIIBHYIO IIJIOCKOCTb;

Ai — 10%p — onpenensercs no ta6mn. 1;

Lpi — OKTaBHBIN ypOBEHb 3BYKOBOW MOIITHOCTU UCTOYHHKA ITyMa, 1b;

® —  ¢akrop HaNpaBIEHHOCTH;, JUIsI HCTOYHUKOB C PaBHOMEPHBIM
u3jydeHveM npunumaercs O=1;

S — miomaas BooOpaxkaeMoil TOBEPXHOCTH MPABWIHHONW TeOMETPUUECKOU
bopMbI, OKpyKaroliell HMCTOYHUK M TMPOXOMASIICH dYepe3 pacueTHyr Touky. B
pacuerax OpUHATL S=27I?, rje [ — pacCTOSHUE OT PACUETHOM TOUKH 10 HCTOYHHMKA
Iyma;

Y — ko3ppuuueHt, yuutbiBaromuii HapyueHue aud@y3HOCTH 3BYKOBOIO
noJisi B TOMENIEHUHU, TMPUHUMAaEMbIii 1o rpaduky (puc. 3) B 3aBUCHMOCTH OT
OTHOUIEHUS MMOCTOSIHHOM MOMeIlleHHs B K momanm orpakaaroimux NoBEpXHOCTEN
HOMETIEHHS Sorp. (Sorp=SnonatScren +Snoronxa);

B — mocrosiHHas momelieHrs B OKTaBHBIX MOJIOCaX YacTOT, OMpeaesseMast
o gopmysne B=Bigoo 1, T1€ B1ooo — mocTosinHas nomemenust Ha yactote 1000 I,
M2, oIpezieNsieMasi B 3aBUCUMOCTH OT 00beMa M THIa nomenieHus Ha yactore 1000
['1 (Tabm.2); | — 9aCTOTHBIN MHOXKUTEIh, ONPEEISIeMbIi 10 Tabm.3.;

M- KOJIMYECTBO HMCTOYHHKOB IIyMa, OMIDKAWUIIUX K PACUCTHOM TOYKe, IS
KOTOPBIX I < Slyyy , TI€ Tyuw — PACCTOSHUE OT PACUETHOM TOUYKH JI0 aKyCTUYECKOIO
HEeHTpa OJmKaillero K Hel UCTOYHUKA 1IyMa, M;

N — obmiee KOJMYECTBO MCTOYHUKOB IIymMa B TMOMEIIEHUU C Y4YE€TOM
ko3 duireHTa 0OTHOBPEMEHHOCTH UX PaOOTHI.



Puc . 2. I'padux nnsa
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max

Puc . 3. I'padux ms
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> s

ocP

ornpeseneHus KodphuiuenTa |y

Tabmuma 1
Onpenenenne Bemuanabl Ai=10%1p;
E Enuanner
5
S
= 0 1 2 3 4 5 6 7 8 9
3 110% | 1,310 |1,610° |210° |2510° |3,210% | 410® |510° |6,310° |810°
4 |110* |1,310* |1,610* |210* |2510* |3,210* |410* |510* |6,310* | 810
5 |[110° |1,310° |1,610° |210° |2,510° |3,210° | 410° |510° |6,310° |810°
6 110 |1,310° |1,610° |210° |2510° |3,210% |410° |510° |6,310° |810°
7 110" | 1,310 |1,610" | 210" |2510" |3,210" | 410" |510" |6,310" | 810’
8 |[110% |1,310% |1,610% |210% |2,510% |3,210% | 410® |510% |6,310% |810°
9 [110° |1,310° |1,610° |210° |2,510° |3,210° | 410° |510° |6,310° |810°
10 |110% |1,310% | 1,6:10% | 2101 | 2,510% | 3,2110% | 410%° | 510 | 6,310 | 8:10%°
11 | 110% |1,310% | 1,610 | 2201 | 2,510 | 3,210 | 410" | 510 | 6,310 | 810
12 | 110% | 1,310% | 1,610 | 210" | 2,510% | 3,210 | 410 | 510%? | 6,310 | 8102

[Ipumevanue: mpu MOJB30BAHUM TAOIHIICH
LEJIBIX 3HAYECHUI Aernoer.

BEJIMUMHY Lpj cienyer OKpyrisarh 10




[Tpumep. Haittu Bemuuuny A; nis Li=89,5 nb.
Pemenue: B cronbme «Jlecarku» Haxomum umciio 8, B cTpoke «EauHUIBD
HaxoauM uuciio 9. Mckomas BenmmunHa Ai=8108

Tabmuma 2

3HayeHNe NOCTOSIHHON IToMeIeHus B1ggo

XapakTepUCTUKA IOMEILCHUS B1ooo, M°

C HEOOJIBIINM YUCIIOM Jmronen
(MeTamioo0pabaThIBArOMIHE [EXH,
BEHTHJIALIMOHHBIE KaMepbl, TE€HEpPaTOpPHbIC, V/20
MAaIlIMHHBIE 3QJIbI, UCIIBITATEIbHBIC CTCH/IBI U
T.IL.).

C xecTkol MeOeNbI0 U OONBIINM KOJHYECTBOM
TOAeH WIM C HEOOJNBIIMM KOJUYECTBOM
aroneil U MArKodM MeOenbio (J1aboparopuw, V/10
nepeBo0OpadaTHIBAIOIINE 1IEXH, KAOMHETHI U
T.IL.).

C OoJIbIIMM KOJIMYECTBOM JIOJICH W MSTKOM
MeOenpio  (paboune TOMEIIEHUs 3JaHui
yIpaBJICHUs], 3aJIbI KOHCTPYKTOPCKUX OIOPO,
ayJIUTOPHH U T.IL.) V/6

[IPUMEYAHUE. V — 00beM noMeLeHus

Tabaunia 3

3navyeHue kodpdunmreHTa |

O0BeM 3Ha4YCHHUE L HA CPEIHETEOMETPUYECKUX YAaCTOTAaX OKTABHBIX
IIOMCILICHU A, IIOJIOC
M3 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
V < 200 08 | 075 | 08 | 08 | 1,0 | 1,4 | 18 | 25
V'=200-1000 | 065 | 0,62 | 064 | 0,75 | 1,0 | 15 | 2,4 | 472
V' >1000 05 | 05 | 055 | 07 | 1,0 | 16 | 30 | 6,0

Tpebyemoe CHUKEHHE YpPOBHEH 3BYKOBOTO JABJICHUS B PACUCTHOM TOUKE
JUISL BOCBMH OKTaBHBIX MOJIOC CJIEAYET ONPEAeaTh o popmyre

AI-Tpe6 = Lpacq _Lp,om (2
rae:
AL pes — TpeOyeMOE CHMKEHHE YPOBHEN 3ByKOBOT'O JaBJIeHUS, 1b;
Lpacy — MOJIyYEHHBIE pACU€TOM OKTAaBHBIE YPOBHH 3BYKOBOIO JaBieHuUs, Ab;
Lion — JOMyCTHMBIE IO HOPMaM OKTaBHbIE YPOBHH 3BYKOBOI'O JaBieHUs, 1b.
JlomycTuMble YpPOBHM IymMa Ha pabodyMx MecTax NpPUHHUMAIOTCA B

cootBercTBUM ¢ ['OCT 12.1.003.-83. «Illym. Obmue TpedoBaHus 6€30MaCHOCTH. )
(Tabm. 4).

Tabnuua 4



JlomycTrMble YPOBHU IIyMa Ha paboyuXx MecTax
(CH 2.2.4/2.1.8.562-96)

BI/I):[ pr):[OBOI‘/JI JACATCIBHOCTH YcaoBus 3BYKOBOI'o JaBJICHHMS B OKTaBHBIX IIOJIOCax CO
CpCAHCTCOMETPUICCKUMHU YaCTOTAMU, FH

63 [125 [250 [500 | 1000 | 2000 | 4000 | 8000

[IpenmpusiTus, yIpexAeHAS U OpraHU3aIuN

1. TBopueckast AATEIbHOCTD,
pykoBomsmasi ~ pabota ¢
MOBBIIIEHHBIMH
TpeOOBaHUSIMH, Hay4Hast
JeSTeIILHOCTD,
KOHCTPYUPOBaHUE u
MPOCKTHUPOBAHUE,
MPOrpaMMHUPOBaHUE, 71 61 54 49 45 42 40 38
npenojaBaHue W oOydeHHe,
BpaducOHasl NEATCITHLHOCTD.

2.
BricokokBanupuimpoBaHHast
pabora, TpeOyromas
COCPEIOTOYCHHOCTH,
aJIMHHUCTPATUBHO-
yIpaBiIcHUECKas
JIETEIBHOCTD, 79 70 63 58 55 52 50 49
HU3MEPHUTEIbHBIC u
aHaJMTH4YeCKue paboThl B
mabopaTopuu.

3. PaOora, BbIITOIHSIEMAS C
4acTo MOJTy4aeMbIMHU
YKa3aHUSAMU u

aKyCTHYEeCKUMHU CHTHAJIAMH,
TpeOyromast MOCTOSTHHOTO
CIIyXOBOT'O KOHTPOJIS,
omeparopckas  paboTa 1o
TOYHOMY rpaduky c |83 74 68 63 60 57 55 54
HWHCTPYKLUEH,

JHCIeTYepcKas padoTa.

4. PabGora, TpeOyromas
COCPEIOTOYCHHOCTH, padoTa
c IIOBBIIIEHHBIMUA
TpeOOBaHUSMH K TIpolleccam
HAOIIIONEHUA u
JIACTAHIIHOHHOI'O 91 83 77 73 70 68 66 64
YIpaBJICHUS
MPOU3BOJICTBEHHBIMH
LMKJIAMH.

5. BrIlmonHeHne BceX BHIIOB
pabotr (3a  MCKIIOYEHHUEM
MIEPEYUCIICHHBIX 3
AHAJOTUYHBIX M) Ha
MTOCTOSTHHBIX pa00YMX MeCTax
B mpousBoicTBe u  Ha | 95 87 82 78 75 73 71 69
TEPPUTOPHUH MPEATIPHUITHSL.

4.2. Pacuem 38yKou3onupyoumjux 02pax3coenuil, nepezopoookx.




3BYKOM3OJIMPYIOLIME  OTPaXKACHHs, MEPErOpOJKH NPUMEHSIOTCS s
OTHAJIICHUSl «THXUX» TOMEIIEHUH OT CMEXKHBIX «IIYMHBIX» [OMEIIECHUH;
BBIIIOJIHAIOTCS. M3 IUIOTHBIX, IPOYMX MAaTepuangoB. B HHX BO3MOXKHO YyCTPOKCTBO
nBepeit, okoH. [logbop MaTepuana KOHCTPYKLIMI TPOU3BOAUTCS MO TpeOyemoii
3BYKOU30JIMPYIOIIEH CIIOCOOHOCTH Ripes, AD, BEIMUNHA KOTOPOH ONpenesaeTcs 1o

dbopmyie
Rrpes =Leym —Lgon —1019B,, +101gS; +10igm, (3)

TI€E:

n
Leym =101g Zloo'lei — CYMMAapHBId  OKTaBHbIH yPOBE€Hb 3BYKOBOH
i=1
MOITHOCTH M37Ty4aeMOil BCEMU MCTOYHUKAMU U ONPEIEIEMbIid ¢ TOMOIIbIO Ta0JI.
1;

Tabnuna 5
3BYKOI/I3OJII/Ipy1'OIHaH CIIOCOOHOCTDH CTCH, IICPCTOPOIOK, I[E
Marepuan CpenHereoMeTpuueckue 4acTOThl OKTaBHBIX I10JIOC,
KOHCTPYKI[MH Tommuna '
63 125 250 500 1000 | 2000 | 4000 | 8000
Kuprnunas 1 kupnma | 36 41 44 51 58 64 65 65
KJaaKa ¢ ABYX | 2 kuprmua | 45 45 52 59 65 70 70 70
CTOPOH
XKenezoberonn | 50 MM 28 34 35 35 41 48 55 55
asi CTeHa 100 MM 34 40 40 44 50 55 60 60
200 mm 40 42 44 51 59 65 55 55
['uncoberonna | 80 MM - 28 33 37 36 44 44 42
s TUIATA
Kepamsurober | 80 Mm - 33 34 39 47 52 54 -
OHHasI ITUTA
[InakoberonH | 250 MM - 30 45 52 56 64 64 -
asi  TMaHenb
Hpes. 20 MM - 23 26 26 26 26 26 23
CTpyKeuHas
TUTATA
®danepa 3 MM 7 11 14 19 23 26 27 26
5 MM 9 13 17 21 25 28 26 29
10 mm 13 17 21 25 28 25 29 23
Crexomiactu 3 MM 9 13 17 21 25 29 31 32
K 5 MM 12 16 20 24 28 31 31 34
10 MM 17 21 25 28 31 31 34 38
CranbH. 1 MM 13 17 21 25 28 32 35 35
MaHeIn C 3 MM 19 23 27 31 35 37 30 39
pedpamu 5 Mm 22 26 30 34 37 32 36 42
KECTKOCTH 10 MM 26 30 34 36 32 36 42 46
Lion — JOMyCTUMBI OKTaBHBI YypOBEHb 3BYKOBOTO JABJICHHS B

M30JIUPYyEMOH OT IIyMa MoMeiieHuu, ab, Taoi. 4;



B. — MOCTOSIHHAS H30JIMPYEMOTO OMELIEHUS, M;
M — KOJIMYECTBO 3JIEMEHTOB B OIPAKIECHUU (CIUIOLIHAS Ieperopoaka — m=1,
IIEpPEeropoJiKa ¢ OKHOM HJIU JIBEpbo — M=3).
Ecnu 3Bykou3onupyroliee orpaxaeHue BKIYaeT OKHO, ABEPb, TO TpeOyemas
3BYKOU30JIMPYIOIIAs CIIOCOOHOCTh Ripes pacCUMTHIBASTCS I KaKAOTO DJIEMEHTA.

Martepuasl KOHCTpYKUUI BEIOMpaeTcs 1o Tadit. S u 6
4.3. 38yKouzonupyrouiue Koxcyxu

[TpuMeHSIOTCS 17151 CHU)KEHHUSI YPOBHEH 3BYKOBOW MOITHOCTH OT/EINBbHBIX,
HanOoJiee UIYMHBIX HCTOYHHKOB. KOXXYXHM IMOJHOCTHIO 3aKPBIBAIOT MCTOYHUK
IIyMa, W3rOTaBIMBAIOTCSA U3 JIMCTOBBIX MAaTEpUANIOB (CTallb, MIOPATIOMUHUN U
ap.). BHyTpeHHHE MOBEpXHOCTH CTEHOK KOXKyXa OOBIYHO OOJUIIOBBIBAIOT
3BYKONOIJIOIIAIOIIMM  MaTepHajIoM. Tpebyemast ~ 3BYKOM30JHMpYIOIIast
CIIOCOOHOCTB CTEHOK KOKyXa OIpeAesercs no Gopmyam:

I HCO6HI/IHOBaHHBIX KOXYXOB

d 4¥
Rrpes =Lp +10|g( X +?J—Lﬂon +5; (4)

2mr
UL KOXYXOB €O  3BYKONOTJIOIIAIOMIEH  OOJIMIIOBKOW  BHYTPEHHHX
IMOBEPXHOCTEN

Rrpes =Lp +10 Ig[ x®

2mr

+%Pj—Lﬂon +5-10Ig aggn; (5)

rje:
L on — IOMTYCTUMBIE OKTABHBIE YPOBHHU 3BYKOBOTO JaBieHus, 1b;
Olosn — KOO PUIIMEHT 3BYKOIOTJIONIEHUS O0IUIIOBOYHOTO MaTepHrana;

OcranbHple 0003HAYEHUS TaKUE Ke, Kak B popmyiie (1).
Bre16op maTepuana Koxyxa ciaeayeT MpOU3BOIUTh OT Riypes MO clipaBOUHMKAM
wiu tad. 7.

4.4 3eykonoznowarouiue 001Ul 06KU

[IpuMeHSIOTCS JUIsl CHUXCHUS HWHTCHCHBHOCTH OTPAXEHHBIX 3BYKOBBIX
BOJIH. 3BYKOIIOTJIOMIAIOIINE OOJUIIOBKA Pa3MEIIalOT Ha TOTOJKE W B BEPXHHUX
4yacTsX CTeH TmomemeHus. JIJisi JOCTHKEHHMST MaKCUMalibHO BO3MOKHOTO
MOTJIONICHNUST 3ByKa PEKOMEHIyeTcsl OONMIoBbIBaTH HEe MeHee 60% oOmiei
TJIOMIAM OTPAHIMYUBAIOIITNX TOMEIIEHUE TTOBEPXHOCTEH.

Bribop  3Bykomoriomaromei — oOJUIOBKM  (MaTepual, KOHCTPYKITHS,
K02 (PUIMEHT 3ByKOMOTIIOMICHUS U T.J.) CIeAyeT MPOU3BOIUTh IO JTaHHBIM TaOJI.
8 B 3aBUCHUMOCTH OT TpeOyemoro CcHKeHuss myma Al Ilpu stom
peBepOepalluOHHBI KOA((UITMEHT 3BYKOIOIJIOMICHHUS] OOJIUIIOBKH Olosy JOJDKEH
UMETh MaKCUMaJIbHBIE 3HAYEHUS B TEX OKTABHBIX IOJIOCAX YACTOTHOTO JUANA30Ha,
rie HaOMrogaeTcsi HauOoJbIIee TMPEBBHINICHUE OXKHIAEMBIX YPOBHEH 3BYKOBOTO



JAaBJICHUS HaAd AOIYCTUMBIMHU 3HAUCHUAMMU.

Tabmnuma 6

3BYKOM30JIMPYIONIAasi CHOCOOHOCTh OKOH U ABepeit, b

v CpenHereoMeTpruiecKne YacTOThI OKTAaBHBIX
SNEHT | et nonc, [
KOHCTpy KA 1o 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
IEPUMETPY
OkHO ¢
CUJIMKATHBIM bes
CTCKJIOM YILTOTHSIFOI]
TOJIIIMHOM ux
3 MM MIPOKJIAI0K 8 12 16 18 20 22 20 20
6 MM 12 18 18 20 23 25 25 25
bes
OKOHHBIH 0JIOK ynno;zsnom
C JIBOMHBIM
MeperneToM, HPOKéaHOK 22 | 27 | 26 | 28 | 30 | 28 | 27 | 27
TOJIIIMHA
cTeKsa 3 MM, YHTOTHAOTL
BO3J1yLIHBIN MMH
sazop 170 mm | "POMIAAKA o7 33 ] 33 | 36 | 38 | 38 | 38 | 38
MU U3
PE3UHBI
JBoiiHOE
OCTEKJICHEHHUE
CO CTEKJIaMH
TOJIIIUHON
4MM U T™MM U To xe
BO3/IYIIHBIM
3230pOM:
200 MM - 27 36 42 47 49 55 55
300 MM - 32 39 43 47 51 55 55
bes
YIUTOTHSTFOTI]
ux
OOBIKHOBEHHA | MPOKJIAZ0K 7 12 14 16 29 29 20 20
s ¢uneHvaras C
JIBEPb YILUTOTHSTIOTI]
UMU
12 18 19 23 30 33 32 32
MIPOKJIAIKA
MU
I'myxast bes
MU TOBAs YILTOTHSIOII]
JIBEPD ux 17 22 23 24 24 24 23 23
tonmuHor 40 | mpoknasok




MM, C

oOnuIioBaHHas | yIuloTHsronr | 12 27 27 32 35 34 35 35

C IByX CTOPOH HMH
(hanepoit MIPOKJIaIKa
TOIINUHON 4 MU
MM

Tabmuua 7

3BYKOM30JIUPYIOIIasi CHOCOOHOCTh KOXKyXa
CO CTEHKaMH TIOCKOM opMsbl, 1b

Tommu | Pasmep | CpenHereoMerpuueckas  4acTOTa  OKTaBHOM

Koncrpykuuns Ha JIMCTa, | MOJOCHI, I'1]
JINCTa, | MM 63 |12 | 250 |500 |1000 |20 |40 |8000
MM 5 00 |00
CraJabHOM JIHUCT,
MTOKPBITHE u3 | 0,7 2x2 20 |24 |28 33 37 39 |42 |45
BUOpoeMIpup
YIOILLIEW MaCTUKH
B — 17 — 58

TOJIIIUHON 4 MM
CraJabpHOM JIHUCT,
MTOKPBITHE u3 | 1,5 1x1 - 20 | 26 35 39 40 |46 |48
MUHEPAJIOBATHBI
X IUIUT
ToymuHoM: 70
MM
J{ropalIFtoMUHUEB
BIN JIUCK,
TTOKPBITHE u3
MUHEPATOBATHbI
X [LINT
TonmuHoi: 80 2x2 20 |15 | 20 28 36 43 |50 |53
MM 3 2x2 - 20 | 25 38 45 51 |51 |57
70 MM

N

. 12-2 | 2x2 26 |23 |28 33 38 44 148 |30
CranbHoi muct 1x1 21 |29 |25 30 35 41 |44 |30
0,5x0,5 |18 |25 |31 29 33 37 |40 |30
4x2 27 |25 |30 35 40 46 |48 |31
2x1 22 |30 |28 33 37 42 |44 |31
3-4 3x3 23 |28 |33 27 42 45 |33 |42
2x2 28 |25 |30 35 41 44 |33 |42
3x1,5 27 |33 |31 36 41 44 |34 |43
2x1 23 [32 |29 35 41 43 |34 |43
CruiaB 1,5x2 2x2 18 115 |20 25 30 35 |38 |23




1x1 15 |21 |17 27 27 32 |35 |22
2x1 13 |21 |19 24 29 32 |33 |20
Tabmuna 8

AKYCTI/ILICCKI/IC XapaKTCPUCTHUKHU 3BYKOIIOIIIOITAOIIUX MAaTCPHAJIOB

Tomuna | Bo3nym | PeepOepanonHpiii  KOX(QQUIMEHT  3BYKONOIJIONICHUS  HA
a HBIN CpEHEreOMEeTPUYECKUX YaCTOTaX OKTaBHBIX 110JI0C, 11T
3BYKOIIOT | 3a30p, 63 125 250 500 1000 | 2000 | 4000 | 8000
JIOUIAONL | MM

ero

Mmarepua

Ja, MM

[Tnutel [TA/O munepanoBaTHble akycTuueckue, pazmep 500x500 mm

20 0 002 |003 (017 |068 |098 |086 |045 |0,20
20 50 0,02 003 |042 (093 |09 |0/9 [045 10,20
[Tnutsl «AKMUTrpan» MuHepanoBatHble pazmepoM 300x300 mm

20 0 001 004 (030 |05 |1 093 |081 |0,70
20 50 003 025 |066 |091 1093 |1 0,90 10,80
Martsbl U3 CynepTOHKOrO BOJIOKHA

50 [0 01 |04 o085 [098 |1 1093 [097 |1

CyrmiepToHKOE BOJIOKHO C 00OJIOUKOM M3 CTEKJIOTKAHU M MOKPBHITUEM W3 THUIICOBOM TUIUTHI

TONIIMHON 7 MM ¢ iepdoparueit

100

[0

10,9

109 |07

1066 |1 |1 |1

10,5

OTxoApl KalpOHOBOTO BOJIOKHA, CETKAa M3 CTEKJIOTKaHW Mapku CD, MOKphITHE U3
nep(oprupOBaHHOIO METAIIMYECKOTrO JIHCTa

100 [0 0,02 |015 |046 |082 |092 |083 [093 [093

[Tnutsel «Cunnaknop» pasmepamu 450x450 mm

45 [0 |00 |025 |045 |060 |070 |080 |090 [0,95

«BUHHIIOP» MOJTYKECTKUM

35 [0 | - | - 0,07 0412 0419 |045 |089 |0,89

Ternnon30LMOHHBIN MaTEPUA

25 0 0,10 |0,12 0,21 |044 0,77 |09 ]092 |0,9
50 011 |06 |040 |083 (094 082 [092 0,80

[Tnutel T — 80, ITTIM, IIMM 3ByKONOTI0MIAIOIINE MOTYKECTKHE

30 0 - 0.08 0,30 0,64 0,89 0,95 0,83 0,73
50 - 0,21 0,40 0,72 0,98 0,79 0,75 0,75

50 0 - 0,14 0,52 0,92 0,99 0,42 0,82 0,78




| 50 |- 1020 [061 [090 [094 [092 [078 [076 |

BenuunHa BO3MOXKHOIO MaKCHUMAJIbHOIO CHHUXEHHUSI YPOBHEH 3BYKOBOTO
JABJICHUSI B PACUETHON TOYKE IIPU MPUMEHEHUU BHIOPAHHBIX 3BYKOMOTJIOMIAOITUX
KOHCTPYKIUH omnpezensercs no Gpopmyie

AL = 1OIgBl—\P, (6)

rje:

B — mnocrosHHas TOMeEIEHUsS /10 YCTAaHOBKM B HEM 3BYKOMOTJIOILIAOIIEH
0OJIMIIOBKH, M?; onpeienseTcs Tak ke, kak B popmyie (1);

B:1 — mocrosiHHas OMeEIEHUsI MOCJIe YCTAHOBKUA B HEM 3BYKOIOTJIOIIAOIINX
KOHCTPYKIHMI, M%; OIIpEICIICHUE €€ PACCMATPUBAETCS HUKE;

Y u Y1 — xoaddumuentsr, ompeaensempie mo rpaduKy Ha puc. 3,
COOTBETCTBEHHO JI0 U MOCJI€ YCTAHOBKH 3BYKOTOTJIOMIAIOIIUX KOHCTPYKITUH.

[TocTosiHHy10 MoMetieHus B1 cneayer onpenensite mo gpopmyie

A1+ AA
Bi==——, (7)
1- a1
re:
A1 =a(Sorp ~Soen) —  OKBUBAllCHTHAs  IUIOMAAb  3BYKOIIOIJIOIICHMS

TIOBEPXHOCTEH HE 3aHATHIX 3BYKOINOIOMAIOIIEH OOIUIIOBKOM, M,
o — cpeaHui Kod(PPUIIMEHT 3BYKOIOIJIOMICHUS] TOMEIICHUS 10 YCTAaHOBKU
3BYKOITOTJIONIAIOIIEH OOIUIIOBKH; OTIPeaeIIeTCs 1o hopmyJie

B .
o= ; THe Sorp — OOIIas IMJIOMIAAh OTPAXKIAOIINX TOBEPXHOCTEH
iB+Sorp)

IOMEIIEHHS, M,

So6: — TUIOIIA/Ib 3BYKOIOTIONIAIOIIUX OOIUIIOBOK, M2

AA — BenuunHa 100ABOYHOTO 3BYKOIOTJIOIICHHS, BHOCUMOTO KOHCTPYKITUEH
3BYKOINOIIIOMIAONIEH 0O0IMIIOBKH, M2; OIIpEeNseTcs 1Mo (popMyJie

AA =006 Sons A€  Oosn —  peBepOepalvoHHBIA KO3 dULIHEHT
3BYKOTIOTJIONICHUSI BBHIOPAHHOW KOHCTPYKIIMA OOJMIIOBKHM B OKTaBHOM TI0JIOCE
4acToT; ONpenessieMbli o Tadn. 8.

o1 — cpenHuil  KOA(DPUIMEHT  3BYKOMOTJIOMICHUS  TMOMEIIECHUS  CO
3BYKOTMOTJIOMIAIONIMMU KOHCTPYKITUSIMHU, OTIpeIeIsieMblil o popmyie
A 1+ AA
o] =—.
Sorp

BoiOpannass ~ 3Bykomorjomaromas — obnmioBka — Oyzner  oOecnedyuBaTh
HEOOXOMMOE CHIKEHHUE YPOBHS IIyMa B OKTAaBHBIX IIOJIOCAX YaCTOT B TOM
cllydae, €Clid B pe3yJIbTaTe pacye€ToOB MOJYUCHO Al yayc = Alpep -

5. Ogpopmnenue omuema

OT4eT Mo MPaKTUYECKON paboTe OJKEH COJepKaTh HAMMEHOBAaHHUE PalOTHI,
€€ LeJb, WCXOAHBbIE MAHHBIE, PACUETHI, BBIBOJBI IO pE3yJbTaTaM pacCyETOB.



Pe3ynbTaThl pacyeToB cBECTH B Tabiuily 9.
6. Hcxoomuvie oannwvie 01a pacuema
PaGora BbIMONHSIETCS 1O BapuaHTaM, KOTOPbIE COTJIACOBBIBAIOTCA C
IPENOIaBaATEIEM.

YPOoBHM 3BYKOBOW MOIIHOCTM HWCTOYHHMKOB IIyma BbIOMparoT mo Tabdm. 11 B
COOTBETCTBHUHU C MOPSAIKOBBIMM HOMEPAaMH, YKa3aHHbIMU B Tabs. 10 1o BapuaHTaM.

HCXOI{HI)IE? JaHHBIC U PC3YJIbTATHI PACUCTOB I10 BAPHUAHTY

Ccblika Ha | CpeIHEreOMETPUYECKUE  YaCTOThl  OKTaBHBIX
puc., Tadn., | noJsoc, I'n
Bemmuuna | POpMyty 63 124 250 500 1000 2000 4000 8000
PacueT oku1aeMbIX YpOBHEH 3ByKOBOTO JaBICHUS
1. L, Tabm. Nell
2. Ly tabm. Nell
3. Ls Tabma. Nell
4. Ly tabm. Nell
5. Ls Tabma. Nell
6. L ()
7. Lion Tabn. Ned
8. AI—Tpe6 (2)
Pacuet 3ByKOM30JHUPYIOIIEH TEPETOPOJIKH C ABEPHIO
1. Loy (3)
2. Lion Tabi. Ned
3. Rneper (3)
4. Rupepu | (3)
U T. .
Ta6mwmma 10

BapuanTel 3anaHnii ypoBHEN 3ByKOBOW MOIIHOCTH NCTOYHUKOB IIIYyMA.

Bapu | Homep wncTouHMKOB Bapuant | Homep
aHT nryma u3 Tabi. 11 VICTOYHHUKOB
mryma u3 taba. 11




O©oo~~NoOoolhs, WwWwN -

10
11
12
13

27*,1,2,3,4
28*,5,6,7,8
26*, 9, 10, 11, 12
30%, 13, 14, 15, 23
31*, 17,18, 19, 24
25*, 16, 20, 21, 25
33*,1,5,9,13
32*%,2,6,17,21
27*,10,14, 18,22
24*,3,7,11, 15
25*, 4,8, 19, 23
26*, 12, 16, 20, 24
29*,5,7,14,19

14
15
16
17
18
19
20
21
22
23
24
25

24*,4,8,12, 16
31*, 20, 23, 19
32*%,3,7,11, 23
25*, 2,6, 10, 14
30*%,9,13,17,21
32*,4,7,12, 15
33*,3,6,11, 14
27*,2,5,10, 13
28*, 13, 15, 18, 20
29*,1,6,11, 16
30*,4,7,10, 12
33*%, 8,11, 13,14

* — YPOBHH 3BYKOBOM MOITHOCTH JIJIsI HICTOYHHKKA Iityma M1,




YpoBHU 3BYKOBOW MOIIHOCTH 000pymoBanus Lpi, 1b

Taomuna 11

No CpeHereoMeTpruIeCKHe YaCTOThl OKTaBHBIX 10JI0C, 111
o 63 125 250 500 1000 |2000 |4000 |8000
11(0) )

Ky

1 89 90 87 92 91 87 82 80
2 96 94 95 98 90 89 87 85
3 94 96 96 97 92 89 89 87
4 91 90 95 95 96 97 98 91
5 93 92 90 90 86 82 78 76
6 81 84 92 93 92 87 79 75
7 85 86 92 97 94 83 92 96
8 98 96 94 99 96 94 86 84
9 88 91 93 97 98 89 85 86
10 86 85 92 96 85 82 80 84
11 87 91 94 97 87 82 78 75
12 87 85 91 94 86 79 78 74
13 94 95 97 92 96 87 89 92
14 93 89 92 90 94 92 87 85
15 89 96 100 99 95 91 86 82
16 89 94 99 97 91 88 87 84
17 87 84 95 94 86 87 78 76
18 89 86 82 82 84 86 89 90
19 91 87 87 84 88 88 90 92
20 89 92 95 98 91 90 89 85
21 87 91 93 100 98 89 86 82
22 90 92 96 98 102 102 98 94
23 89 90 95 100 101 101 95 93
24 93 112 99 105 122 106 110 114
25 109 110 109 112 120 121 108 85
26 112 103 108 116 118 123 112 95
27 103 114 115 117 112 107 101 98
28 98 110 103 100 102 98 102 97
29 95 98 104 108 110 109 103 100
30 100 98 100 106 110 97 98 92
31 102 105 113 118 112 99 102 96
32 107 103 112 104 107 106 103 94
33 103 114 115 120 114 112 98 39




pa3mMelieHue 060py10BaHUs

Taomuma 12

['abaputHBIE pa3Mepbl ydacTKa Iiexa, KaOWHbI, HCcTouHMKa Imyma WIII;,

Ba| A, |B, |C, |H, |ry, [r |r3 | |5, |lwac|a, |b, |C, |Ak|Bk |Hk
pu | M M M M M M M M M c M M M M |, M |, M
aH M

T

1 |30 (20 |7 |8 |6 |9 |65|8 |13 (1515|152 |4 |3 |25
2 |30 |15/6 (8 |6 |8 |6 |7 |12 |12(16|18|15|3 |5 |26
3 |30 (12 |5 (7 |6 |7 |5 |6 |10 (1214|1712 |4 |4 |27
4 (32|16 |7 |7 |65|9 |7 (8 |14 |15(13(19|11|3 |6 |28
5 132 (18 |6 |7 |7 |10 |75|/9 |13 |14 (12|10|13|4 |5 |29
6 (35|20 |8 |9 |75|11 |8 |95|14 |15(1,7|14 |14 |3 |4 |30
7 |35 (18 |7 (8 |8 |10 |9 |9 |13 |15(13|12|15|3 |5 |25
8 (28 |15 |6 |8 |6 |8 |7 |8 |12 |11|16(13(15(4 |4 |26
9 |26 |15 |7 |6 |5 |7 |6 |75|10 |{10(15(18|12|3 |6 |27
1028 (16 |6 |7 |65|75|7 |8 |11 (121614 |15|4 |5 |28
11126 (18 |7 (8 |7 |8 |6 |9 |12 (1112 |15|11|3 |4 |25
12134 (20 (8 (9 |7 |9 |8 |95/10 (1218 |16|12|4 |6 |26
13136 (15 /9 |9 |8 |11 (85|10 |14 (15|1,7|14|16|3 |6 |25
14 |36 (18 |9 |8 |7 |10 (8 |11 |15 (12|16 |18 |15|5 |3 |27
15|28 (17 |6 |7 |6 |9 |7 |8 |12 (131,219 |11|6 |4 |26
16 |28 (20 |7 |8 |7 |8 |9 |7 |10 (111516124 |6 |25
17|34 (18]|9 |10 |8 |10 /9 |11 |14 |13|16|1,7|13|3 |5 |27
18 34 (22 /8 |9 |9 |11 (10 |9 |15 (1414 |15|16|5 |3 |28
19129 (17 |7 |8 |6 |8 |7 |85|13 (1213|1812 |3 |4 |28
20132 |19 |6 |9 |75(12 (8 |9 |12 |13|1,2|1,7(15|4 |4 |20
21 (45 |22 |7 |9 |7 |8 |9 |10 |13 |14 |16 |13 (164 |5 |25
22 (35 /24 19 |9 |8 |9 (10 |9 |14 |15|1, 7|14 (144 |6 |28
23129 |16 |5 |8 |6 |8 |[65|7 |12 |13|1,2|12 (175 |3 |29
24 (31 |17 |7 |9 |7 |9 (758 |11 |1,2|13|14 (18 |5 |6 |25
25|32 |18 |6 (7 |6 |8 |7 |9 |12 |11(15|16|13|6 (3 |3,0




INPAKTUYECKAS PABOTA Ne 3
3AIIIUTA OT DJIEKTPOMATHUTHBIX ITOJIEN

1. Ilenv u 3a0auu pabomot

Llenv pabomovi: OCBOUTH METOJMKY pacyeTa MapaMeTpOB AJIEKTPOMAarHUTHBIX
MOJIEW PAAMOYacCTOT U CPEACTB 3aLUTHI.

3aoauu pabomsei: W3y4YUTh OCHOBHBIE XapaKTEPUCTHKU SJICKTPOMArHUTHBIX
noJiel paioyacToT U UX HOPMUPOBAHUE, BHITMIOJHUTD PacueT IKpaHa.

2. Teopemuueckue ceedenusn

2.1. Obugue ceedenusn 00 INEKMPOMAZHUMHBIX NOJIAX.
Bo3zoeiicmeue IMII na uenoeexka

[TpOMBIIIICHHBIMA HWCTOYHUKAMH DSJCKTPOMATHUTHBIX TOJEH SBISIOTCS
BBICOKOBOJIBTHBIE JIMHUHM 3JIEKTpOINepeaad, BHICOKOYACTOTHBIC YCTAHOBKH JIJIst
HarpeBa MaTepHalioB, PaIUOTEXHUIECKUE U IEKTPOHHBIEC YCTPOICTBA, aHTCHHBI U
Ap.

OnexrpomarautHoe nose (OMII) ato ocobas popma MaTepun, MOCPEICTBOM
KOTOPON OCYIIECTBIISIETCS B3aMMOJICUCTBUE MEXIY 3apsDKCHHBIMU YacTHIAMHU.
[Tepemennoe OMII mnpencraBnsger co0Oil  COBOKYMHOCTh MAarHUTHOTO |
AJEKTPUUECKOTO TMOJeH. OJNEKTPUYECKOE II0J€ BO3HUKACT TMpU  HAIUYUU
HaIpPsHKEHUST HA TOKOBEIYIIIUX YaCTAX, @ MATHUTHOE - TIPU MPOXOXKJICHUU TOKA T10
HTUM YaCTSM.

DNEeKTPOMArHUTHOE ToJie 00J1ajlaeT PHEPruei U PaclpoCTPAHSIETCS B BUJIE
AIIEKTPOMArHUTHBIX BOJH. CKOPOCTh pacmpoCTpaHEHHs KOJieOaHW B BO3AyXe V
paBHa ckopocTu ceera 3 108 m/c. JlnuHa BOJIHBI 3aBUCUT OT YaCTOTHI

1=
f
rae A - JJWHA BOJHBI, M;
V - CKOPOCTb pactpocTpaHeHus1 KojebaHuii, M/c;
f - wactora xonebanuii, ['m.

DNeKTpPOMAarHUTHBIE TOJISI MPOMBINIIEHHOW YacToThl (50 ['1y) uMmeroT minHy
BOJNHbI 6 10 KM. OJIEKTpOMAarHUTHBIE IMOJSA PAAMOYACTOT JENATCS Ha TpHU
JIMaIa3oHa:

HaumenoBanue quarmna3oHa Yacrora KoiaebaHuit JInmrHa BOJIHBI
Bricokue yactotsl (BY) 60 kI'1r... 30 MI'1y S KM...10m
VYibrpaBbicokue yactotel (YBYU)|  30MI'...300MI 1 10M...1Im
Cgepxsbicokue yactorel (CBY) | 300MI11...3001 T1x Im...1mm

Ipumeyanue: 1 xI'n - 103 Ty, 1 MIm=10°Tn, 1TTo=10°
O6nacTs pacmpoCTPaHEHHs HIEKTPOMATHUTHHIX BOJH OT HCTOYHHUKA



U3TY4EHHUS YCIIOBHO Pa3eisitOT Ha TPU 30HBI: OJIMKHIOK (MMEIOIYIO Painyc MEHee
1/6 nnvuHBI BOJHBI), MPOMEXYTOUYHYIO H JalbHIOKO (PacIOJOKEHHYI0 Ha
pacctostHuM 60s1ee 1/6 MITUHBI BOJHBI OT UCTOYHUKA).

B OmmwkHEW W MPOMEXYTOUHOW 30HAX OJIEKTPOMArHUTHAS BOJIHA €IIe Ha
chopMupoBaHa, TO3TOMY HWHTEHCHUBHOCTH OMII B 3THX 30HAaX OIEGHUBACTCS
pa3feNbHO HAMPsHKEHHOCThIO Aektpuueckor E (B/M) m marnutHOi H (A/M)
COCTAaBJISFOILIMX TTOJIS.

B nanwpHeilr 30He BozzaeiicTBue OMII orleHuMBaeTCs MJIOTHOCTBIO MOTOKA

SHEPIUU
N

-
I =A-T,

rze I1 - I0THOCTE MOTOKa SHeprun, B1/m?;
E - HanpspkeHHOCTH 3iekTpudeckoi coctapisitoniedt OMII, B/m; H
H - HanpsKeHHOCTh MarHUTHOM cocTasistonieit OMII, A/m.

[lepconan, OOCITY>KMBAIOIIMI  BBICOKOBOJBTHBIE  DJIEKTPOIHEPTEeTUYECKUE
yCTaHOBKHU, Haxonarca B OmmxHed 30He (1 < 1/64,) u mnoxsepraercs
BO3JICMCTBUIO 3JIEKTPOMArHUTHBIX IIOJIEM, IPHUYEM OCHOBHOE BO3JEHCTBUE
OKa3bIBAET 3JIEKTPUYECKAsk COCTABIIAIOLIAS TTOJIS.

Bosgeiicteue DMII Ha 4enoBeka COCTOMT B CIEAYIOLIEM: B JJIEKTPUYECKOM
MI0JIE aTOMbl M MOJIEKYJbl, U3 KOTOPBIX COCTOMT TEJO 4YEJIOBEKa, MOJSIPU3YIOTCA.
[TonsipHBIE MOJEKYJIBI OPUEHTHUPYIOTCS IO HaNpaBJICHUIO pacnpocTpaHeHus OMII,
TOSIBJISIFOTCS] MOHHBIE TOKH.

JmarenpHOE Bo3aciicTBe DMII HM3KOM 9acTOTHI HEOOJBIIONH WHTCHCHUBHOCTH
MNPUBOAUT K Pa3IMUYHBIM HEPBHBIM M CEPACUYHO-COCYIUCTHIM PaCCTPONCTBAM
(roJIoBHOM 00JTH, YTOMJIIEMOCTH, HAPYIIICHUIO CHA, 00N B 00JIaCTH cep/lia U T.1L.).

C  yBeJIMYEHHUEM  HANPSHKEHHOCTH  AJEKTPOMArHUTHOTO  TOJI,
NPOIOJLKUTEIILHOCTH OOJyYEeHUsI M 4acTOThl KoJjieOaHWM BO3/IECHCTBHE Ha YeJIOBEKa
Bo3pacraetT. Ilpu Bosaencteun OMII wacroroit Beime 60 xI'1 HacTymaeT HarpeB
Tka"eil. OOmydeHre OCOOCHHO BPEIHO JMJIS TJa3, MO3ra, MOJOBBIX OpPraHOB.
OOmydeHue 171a3 BbI3BIBACT MOMYTHEHHE XpYyCTaiMka (kKaTtapakrty). [Ipu mimotHOCTH
noroka dSHeprud Bbime 100 Br/M? opraHusM He CIpPaBIsSeTcs C OTBOJOM
o0pa3zyroIeics TEIIOThl U TEMIIEpaTypa Tella MOBBIIIACTCS. ITO MOXKET MPUBECTH K
TETIOBOMY yJ1apy (TOJIOBHOM 00JH, PBOTE, OOMOPOKY).

[Tpu TexymemM caHUTapHOM KOHTpOJIE (HE peke OJHOTO pa3a B TOf), a TaKKe B
CIlydae MpUEMKU UCTOYHMKOB OMII mnm M3MEeHEeHus MX KOHCTPYKLIMH U PEKMMOB
paboThl, MPOU3BOAUTCS HM3MEPEHHE MAPAMETPOB 3JIEKTPOMATHUTHOTO TMOJS Ha
pabounx mectax. VM3mMepeHHble 3HaueHHs CpaBHUBAIOTCA ¢ HOpMatuBHbIMU 10 ['OCT
12.1.002-84 1 wmu T'OCT 12.1.006-84 wu eciu OHU HE COOTBETCTBYIOT, TO
MIPUMEHSIIOTCSI MEPbI 3aIUTHI.

2.2 Xapalcmepucmulcu UCMOUYHUKOB IJICKMPOMACHUMHbBIX noaeiu

Uctounnkamu OMIT Beicokux yactotr (BY), ymprpaBeicokux vactor (YBY) u



cBepxBbICOKkMX dYacToT (CBY) sBastoTcs paauMoTeXHUYECKUE U DIIEKTPOHHBIC
YCTPOWCTBA, MPUMEHSEMbBIC ISl PATUOCBA3M, PAAUOJIOKALMK W PaAUOTEIIEMETPUU
(reHepaToOpbl BBICOKMX M CBEPXBBICOKUX YaCTOT, OTKPBITHIC KOHIbI BOJIHOBOIOB,
AHTCHHBI).

Paboune mecta mo oOcayxmBaHuio ucrouyHnkoB BY um YBU-koneOanwmit
OOBIYHO HAXOAATCS B OJIMDKHEH 30HE M BO3JICHCTBHE OKA3bIBAIOT KAK DJICKTPUYECKAs,
TaK ¥ MAarHUTHAS COCTABJISIOIIME OIS,

Paboune mecra o obcmykuBanuio CBY-anmaparypbl MPakKTUYECKH HAXOATCS B
nanbHEH 30He. B 3T0M 30HE Bo3aeiicTBusg DOMII oreHMBaeTCs INIOTHOCTBIO IOTOKA
SHEPIUU.

OOBIYHO AJIEKTPOMArHUTHOE TIOJIE OT HMCTOYHHKA paclpeaeiisieTcs BO BcCe
CTOPOHBI PAaBHOMEPHO. B 3TOM Cilyyae MIOTHOCTh MOTOKA SHEPTUU PACCUUTHIBACTCS
o opmyiie:

B

o ®

rae I1 - mmoTtHocTh moToKa 3HeEprun DMII, Bt/M?;

B, - MOIHOCTB U3Iy4eHHs OT UCTOYHUKA, BT;

I' - paCCTOSIHUC 1O UCTOYHHKA U3JIYYCHUS, M.

Ecmu u3nydenue nMeeT HarpaBJIeHHBINA XapakTep, Toraa (opMylia IpUHUMAET
BUJL
. P é;
| =—1L (2)

- ’
4r-r?
rae €; - ko3 uIMeHT HanpaBIEHHOCTH U3ITyYeHHS.

Haubonee ornacHsl anTeHHBI paguoiiokaroHHbix ctanmmii (PJIC), Tak kak oHu
00JIaIat0T BBICOKUM KOX(PPHUIIMEHTOM KOHIIEHTPAIIMU SHEPTUU B  OIPEICIICHHOM
HanpaBlieHUU (KOAPQPUIIMEHTOM YCWICHHS AaHTEHHBI), JAOCTUTAIOIIUM JIECATKOB
ThICsY eauHull. OHAKO U B JAPYTHX HAMPABICHUSX UX U3ITyYEHHE MOXKET JOCTUraTh
HecKoIbKUX B1/M? (puc. 1).



@ >10 B/

\\ I - 10 B/

/] 0,25 - 1 Bepd

1 - pabGouee MmecTo; 2 - ctou (cteHn); 3 - PJIC
PucyHnoxk 1 - 3onbl uznyuenusa PJIC B noMemeHumn

2.3. Hopmupoeanue eo3oeiicmeusn IMII evicokoii, y1ompagvicokoil u
C6epXe6bICOKOI yacmom

ITo I'OCT 12.1.006-84 B muama3zone yactot ot 60 kI'm mo 300 MI'n (BY u
YBY) HOpMHpyeTCS HamnpsHiKEHHOCTh DJICKTPUYECKOM W MarHUTHOM COCTAaBJISFOITHX
OMII, a taxke sHepreTyecKkas Harpy3ka Ha 4desioBeka. IIpenenbHble 3HaYeHUs A.I.é,

-

I sy Yas Yi;4 IpUBeneHBI B TaOuue 1.
L R A
/ {1 2
Y, =1 -0 4
rzie Y, - DHEPreTHYECKas HATPY3Ka, CO3/[aBaeMast SJIEKTPHUECKUM mosiem,(B/m)**u;
Y - pHepreTuueckas Harpyska, CO3JaBacMas MarHUTHBIM IIOJIEM,
(A/m)?-u;

T - BpeMs BO3IAEHUCTBYS HA YEIOBEKA, Y.

[TpenensHo nomyctumoe 3HadeHne E u H B auanazone yactot 601 11...300 MI 't
Ha palouyMx MeCTax TMepcoHalia CJEQyeT ONPENesiTh WMCXOASs W3  JOIMYCTUMOMN
AHEPreTUIECKOM HArpy3KH U BPEMEHH BO3JICHCTBUS 10 (hopMyIiam:

A= ©)



PR ©)

u i ia - HPCACIBbHO AOIMYCTHUMBIC 3HAUCHHA HAIIPSKCHHOCTU

rae A,
ANIEKTprYecKoro, B/M 1 MmarHuTHOTO, A/M, TIOJIEH;
Yas U Yi,; - IPEAEIBHO JOIYCTUMBIC 3HAYEHUS DHEPIETUYECKON HATPY3KHU B

TedyeHue pabouero aus (B/M)>* u u (A/M)** u.

Tabnuua 1— 3uavenns A, 1 ., Yy 1 Yoy
[Tapametp IIpenenbHble 3HaUeHN B quarna3zone, MI i
ot 0,06 10 3 cB. 3 1o 30 N ¢B.30 1o 300
A, B/m 500 300 80
I, AM 50 - -
Y s (B/M)**u 20000 7000 800
Y, so(A/M)P*u 200 - -

OIHOBPEMEHHOE BO3JICMCTBUE DIICKTPUYECKHUX W MArHUTHBIX IIOJIEH B
nuartazone yactot ot 0,06 no 3 MI' cnexyer cuutars AOMYCTUMOMW IPU YCIOBUU
Yo Y
A1 <1 (7)
Yaa  Yiva
2.3.1. IIpumep. Ilpu wgacrore OMII 100 x['1m wu3MepeHHOE 3HAYCHHE
HampsDKEHHOCTH  diekTpudeckoro monss E = 50 B/m, Bpems
BO3JIEHCTBHS & 4.
DHepreTryecKas Harpy3ka

Y, =A?.0=507-8=20000(B/m)>*u (8)

T.e. ipu E = 50 B/M nonyckaercs B TedeHue paboyero AHS HAXOXKIEHUE JoJeH
0€3 Cpe/ICTB 3allIUThI.

2.3.2. Tlpumep. IIpu wactore DMII 100 kI'11 HanpsKEHHOCTh MarHUTHOTO 1oy H
= 50 A/M. Bo3MoxkHOE BpeMs HaXOXACHUS JIIOJICH B 3TOW 30HE O€3
CPEJICTB 3aIlUTHI

_200 _ 4 08:=4.8i &f 9)

[ 2 502

T.e. BpeMs MenbIe 5 muH. [lostomy | ,,= 50 A/m, u ecim H Gyzet Boime | ,, T0

TE)

3ampenaeTcs AaXke KPaTKOBPEMEHHOE MpeObIBAHME JIFONICH B ATOM 30HE O€3 CPEeiCTB
3allUTHI.



2.3.3. Tlpumep. IIpu uactore DOMII 100 xI'11 HANPSIKEHHOCTH AIEKTPUIECCKON
cocrapisitorieil mot E = 50 B/M u HanmpshKeHHOCTh MarHUTHOU
cocrapisitonieil monst H = 5 A/M. DHepreTudeckas Harpyska IMpu
BpeMeHH paboThI 4 u:

Y, =50%-4=10000 (B/m)**4
Y; =5°-4=100(A/m)**y

— Y Y 10000 100

Vs Yi. 20000 200

T.C. JOIIYCKACTCA pa60Ta B TeucHHE 4 4 0e3 CpCACTB 3allINTHI.

B nmnanasone wacror 300 MI'u - 300 I'Tu (CBY) no TOCT 12.1.006-84 [2]

HOPMHPYCTCA IUIOTHOCTH IIOTOKA JSHCPIHUH | ia W OHCPICTHYCCKasl HArpy3ka Ha

YeJI0BeKa 3a padodmid IeHb Y, .

3Ha4YeHHE TIOTHOCTH MOTOKA SHEPIUHU HE JIOJKHA MpeBbIIaTh 10 B1/M?, naxe
IIPU KPaTKOBPEMEHHOM HAXOKJICHUH JIIOJIEH B 3TOM 30HE, T.e. ipu 11 6ombmie 10 Br/m?
HaxO0XJICHUE JII0JIei 0e3 Cpe/ICTB 3allUThI 3aMpPeIacTcs.

Ecii ma0oTHOCTH TOTOKA SHeprum 11 menee 10 BT/M? MOKHO paccuuMTarh
JIOITYCTUMOE BpeMsI HaXOXKJICHUs JIFoAeH B ATOM 30HE (WM, MPU W3BECTHOM BPEMEHH,
paccuMTaTh NPEACIBHO JOMYCTUMOE 3HAYCHHE IIOTHOCTH [IOTOKA SHEPIUH):

O, = Y.I."";"‘ npu I1 < 10 Br/m?, (8)
3y Y., )
I == < 10 Br/m*, 9)
O
rme O, - NpeleNbHO JOMYCTHMOE BpeMs TIpeObIBaHMS JIIOJEH B 30HE

AIIEKTPOMArHUTHOT O I10JIs, Y;

Y., - HOpMAaTMBHAs BEIMYMHA DHEPreTHYECKOH Harpy3ku 3a pabouuil 1eHb
Br*u/M?;

I1 - 3HAaYEeHME TUIOTHOCTH MOTOKA SHEPTUH B 30HE HAXOXKIEHHUS Jroe, B1/m?;

I ., - IpenensbHO OOy CTUMOE 3HAYEHHE UIOTHOCTH TIOTOKA SHepruu, Br/m?;

T - BpeMsl IpeObIBaHUS B 30HE 00JTydeHHs 3a padovyl0 CMEHY, U

DOHepreTuyecKas Harpyska O MpeJICTaBIsieT cO00M CyMMapHBINA TTOTOK SHEPTHH
[T, mpoxonsimuii yepe3 eAMHUITY 00JIydaeMoi OBEPXHOCTHU 3a Bpems AeiicTBus T,
Y BBIPAKAETCSA MPOU3BEACHUEM

Y=T -0 (10)
HopmatuBHas BenMYMHA SHEPTETUYECKON HArpy3ku 3a pabouwii JIeHb
MIPUHUMAETCS PAaBHOM:



Y., =2Br* u/M? - J71s BceX CllydaeB 0OJydeHMs, MCKIII0Yas 00IydeHHe OT

BpAILAIOIINXCS U CKAHUPYIOIINX AaHTEHH;
Y,» = 20 Bt * u/M - mig ciaydaeB OOMy4deHUS OT BpaIAIOMIUXCA U

CKaHUPYIOIIMX aHTEHH C YaCTOTOM BPAICHUS WM CKAaHUPOBAHUS
He Oosiee 1 ' u ckBaxkeHHOCTRHIO HE MeHee S50.

2.3.4. Tlpumep. Uctounmkom OMII gacrotoit 100 I'Ti sBrusercs aHTEeHHAa,
Bpalammascs ¢ nepuogoM 5 o6/mun. Ha paboyem mecte omeparopa
IJIOTHOCTh IIOTOKA DSHeprum cocrasiager 4 Br/m%  Onpenennts
JIOIyCTHUMOE BpEMS HaXOXKJICHHS OIlepaTopa Ha paboyeM MecTe B CMEHY.

Pemenue.
JlomycTuMasi SHepreTHuecKkass Harpys3ka Ha deioBeka B aeHb mo  ['OCT
12.1.006-84 cocraBuser 20 Bt * ‘{/MZ., ITo dhopmymne (8)

Y B g,
4

T.€. Jomyctumoe Bpems O, He Oozee 5 u.

2.3.5. Ilpumep. PaccuntaTh mpeaenbHO AOMyCTUMOE 3HAYCHHUE TUIOTHOCTH ITOTOKA
sHeprur Ha pabodem mecte omeparopa CBU-ycranoBku. Bpems paOGoThI
omeparopa 8 4.

Pemenuie.

Hpuaumaem o 'OCT 12.1.006-84 HopMaTHBHY!O BEIMYHHY SHEPreTHICCKOM
Harpysku Y,, =2 Bt u/m%

ITo dhopmyie (9)
1. = Yfa 2 =0,25 Bt/m?
O 8

la

[posepsiem |, = 0,25 Br/m? < 10 Br/™m2%
Takum 06pasoM MpeeNbHO A0mycTuMoe 3Hauenue | ., pasuo 0,25 Br/m?.
N3 npumepa 2.3.5 BUAHO, 4TO AJI1 HAUXYAIIUX YCIOBUHN U paboTe B TEUECHUE

Bcero paboyero JIHS MpeaeabHO JOMYCTUMOE 3HaU€HUE TUIOTHOCTU MOTOKA SHEPryur
ot ucrounuka CBY cocrasnser 0,25 Br/m?.

2.4 3auwguma om eo30eiicmeuss IMII paououacmom

JIna ymenbienns BozaerctBust DMII paguoyacToT NpUMEHSIIOTCS CIIETYIOIIHE
MEpBI:

- YMEHBIIICHHE HAMPSKEHHOCTH U IUIOTHOCTU MOTOKa 3Heprun OMII mytem
COIJIACOBaHUS HArPYy30K U MOTJIOTUTEIIEH MOILITHOCTH;

- 9KpaHUPOBaHKNE pabOUMX MECT;



- ynanenue pabouero wmecta oOT wucrtounuka OMII (aucranuuonHoe
yIpaBJICHHUE);

- panuoHaJIbHOE pa3MeleHue B pabdoyeM TMOMEUeHUH 000pya0BaHUS,
U3JTyYarOILEro MIEKTPOMAarHUTHYIO 3HEPTUIO;

- YCTAHOBJICHHE paAlMOHAJIBHBIX PEKUMOB pabOTBl  O0OpPYIOBaHUS U
00CITy>KHBAIOIIETO TIEPCOHANIA;

- MPUMEHEHHUE MPEAYNPEHKAAIOIICH CUTHATU3AIUH (CBETOBOM, 3BYKOBOM);

- IPUMEHEHNE UHIUBUTYaJIbHBIX CPEJICTB 3ALUTHI.

Haubonbmas >¢dexruBHocts 3anmrel o1 OMII MoxkeT ObITH JAOCTUTHYTA
JIOKaJU3alMEN dSJIEKTPOMAarHUTHOTO TOJII PAJAMOTEXHUYECKOTO YCTPOMCTBA C
MTOMOIIIBIO KOPITYCa, a TAKKE IPUMEHEHUEM SKpaHa

DKpaHbl M3TOTOBJSIIOTCS M3 CTAIM WIM amtoMHUHUS. [JTyOMHa NMpOHWKHOBEHUS
OMII B »kpaH Mana, MOATOMY JIO00M SKpaH U3 COOOpa)KeHHs] MPOUYHOCTU
M3TOTOBRJISIOT TOIMHON HE MeHee 0,5 Mm. JIuCTHI 3KpaHa TOJKHBI ObITh HAJIEKHO
COCIMHEHBI MEXJay co0oM, oOecredyuBas »dIeKTpuueckuid KoHTakT. IlloB
BBITIOJTHSIETCSI CBApKOM, MalKoOW WM TOUYEYHOM CBapKoul ¢ marom He Oosiee S50 -
100 mM. DKpaHbI JOIDKHBI OBITH 3a3¢MIICHBL.

OdeHb 4YacTO B JKPAHUPYIONIMX YCTPOMCTBAX HEOOXOIUMO IMPEAyCMOTPEThH
OKHAa W BEHTWISIIMOHHBIE OTBepcTus. [[ns Toro, ytoObl HEe OBUIO HW3IIYYCHUH,
OTBEPCTHUSI BBIMIOJHAIOTCS OOBIYHO B BUJE MaTpyOKa C CETKaMU Ha OOOMX KOHIaX
(pucyHOK 2, a), B BHJI€ OTACJIBHBIX OTPE3KOB TpyO (pUCYHOK 2, 0) WM B BHUJC
COTOBBIX KOHCTPYKIUH (pUCyHOK 2, B). [laTpyOKku u oTpe3ku TpyO (pucyHOK 2, 0)
BBITIOJIHSIIOT POJIb 3aMpPEEIbHBIX BOJHOBOJOB, T.€. BOJHOBOJAOB B KOTOPBIX
MOTMIEPEYHBIE pa3MEPbl MEHBIIE Pa3MEPOB, COOTBETCTBYIOIIMX KPUTUYECKUM JJIMHAM
BOJIH. B Takux BOJIHOBO/IaX MPOUCXOAUT OBICTPOE OCTA0ICHUE U3ITyYCHHUSI.

Ecnu  BBICOKOYACTOTHBIE  yCTAaHOBKHM  pa3MemarTcia B 0o0mem
MPOU3BOJICTBEHHOM KOpITyCe, TO WX HEOOXOJAMMO YCTaHaBJIUBaTh B YTJOBBIX
CIIEHHAJIBHO BBIIEIICHHBIX NoMemeHusax. [Ipu mommuoctn no 30 kBT ycranoBka
JIOJKHA pa3MeNaThCs Ha MIIOIIAAN HE MeHee 25 M2, a Boie 30 kBT - 6omee 40 M2,
[TomemnieHue JOKHO OBITh 00OpPYJAOBAaHO OOIIEOOMEHHOW BEHTUJIAIUEH.
Bo3myxoBoapl, BO H30€XaHHE BBICOKOYACTOTHOIO HArpeBa, BBIMOJHAIOTCS U3
acOolleMEeHTa, TEeKCTOJIUTa, TeTUHaKca. M3iaydeHue OT yCTaHOBKU HE JIOJKHO
MIPOHUKATh YePE3 CTEHBI, IEPEKPHITHUS, OKOHHBIC PaMbI U JIBEPH.

AHanornyHeiM  00pa3oM JODKHBI OBITH 3aIMINCHBI JIFOJIU, HAXOJIIUECS B
3MIaHUHU, OT BHEIIHEr0 M3JIy4deHUsl (0T aHTEHH paJMOBEIIAaHUS, TEICBUICHUS,
pPaTMOJIOKAIIHH ).

[Tpu pemennu BompocoB 3ammThl oT IMII HeoOXoaUMO paccuuTaTh PaHycC
ormacHou 30HBI TI0 (Gopmynam (1) wim (2), mpuUHSB 3HAYCHHUE TJIOTHOCTH TMOTOKA
sHepruu 1 paBHBIM NIPEEIBHO JOITYCTUMOMY 3HAUYEHHUIO.

Ecimu 371aHMs momagaroT B OMAcHYXO 30HY, TO HEOOXOIMMO YYHUTHIBATh, YTO
SJIEMEHTBI 3/1aHUs CHIKAIOT BosaekcTBrue DOMII Ha 5...20ab (Tab:. 2).

JlecoHacoXeHUsl, PACIOJIOKEHHBIE B HEMOCPEACTBEHHON OJIM30CTH OT
MCTOYHUKOB U3MyuyeHus, ocnadmistor OMII na 3... 10 nb.

Ecmu ocnabnenne SMII cTrpouTenbHBIMU KOHCTPYKIMSIMHA HE I0CTaTOYHO, TO B
MOMEIIEHUN JIOJDKHBI OBITh AKPAHHMPOBAHBI CTEHBI, MOTOJIOK, OKOHHBIE M JIBEPHBIC



MpOEMbl, BEHTWISILUOHHAsA cHCTeMa. MOHTa) DJKpPaHOB MPOU3BOJUTCA
MIPUKPEIUICHHEM CTAJIbHBIX WM JIOPAJIEBBIX JIMCTOB K MOBEPXHOCTAM MOMELICHUS.
OTBepcTusi B 3KpaHaX JOJKHBI OBITh BBIMOJHEHBI MO MPUHIUITY 3aMpeaesIbHOTO
BOJIHOBOZA.

Taxoke MOryT OBITh WCTIONB30BaHbI SKPAaHUPOBAHHBIC KAOWHBI, COOMpAEMbIC W3
CTAJIbHBIX [IUTOB.

JInd  WCKIMOYEHHS OTPAKEHUS DIICKTPOMATHUTHBIX BOJIH  HPUMEHSIOTCS
PaAMONONIONIAIONINE MaTepruaibl B BUJAE TOHKUX PE3WHOBBIX KOBPHUKOB, JIHCTOB
MepjoHa WM JPEBECHHBI, IMPONUTAHHOW COOTBETCTBYIOIIMM COCTaBOM. MXx
CKJICUBAIOT WJIH MPUCOEAUHSIOT K OCHOBE KOHCTPYKLIHH SKpaHa CIEUHUAIbHBIMU
CKpeOKaMH.

B Tex cnydasx, koraa nepeyuciaeHHble Boile MeTobl 3amuTel oT BY, YBY u
CBY wum3nyuenuii He AalOT JoctaToyHoro »ddexra (Hampumep, NpU HACTPOMKE
YCTPOMCTB), HEOOXOAMMO IMOJIb30BATHCS WHIAUBUAYAIbHBIMU CPEJCTBAMH 3alUTHI.
Eciy u3llydeHME HMeeT MHTEHCHBHOCTH Oonee 10 Br/M2, TO He0OX0auMO
UCMOJIb30BaTh OYKU JaXe MpPH KpaTKOBpeMeHHbIX paboTtax. Ouku THma OP3-5
M3TOTOBIIIKOTCS U3 CTEKJIA, TTIOKPBITOTO CJIOEM IMOJIYNPOBOAHUKOBOIO OKCHA OJIOBA.
B nuanazone CBY onu ocnabmsitoT MmomHocTh unydeHus: B 1000 pas.

a - matpyOoK ¢ ceTkamu; 6 - OTPE30K TPYObI; B - COTOBAsI KOHCTPYKIIHSI

Puc. 2 - KoHCTpyKIMY BEHTUISIIIMOHHBIX M CMOTPOBBIX OTBEPCTHI M SKPAHOB

Tabnuia 2— OcnabneHue MeKTPOMarHuTHIX n3nnydennii CBU
CTPOUTENILHBIMU KOHCTPYKITHSIMHU

Matepuan 1 3IeMeHTHI OcnabneHue noToka SHePruu

KOHCTpy KA A =3cm A =10 cm
Kupnuunas crena tonmuHoit 70 cM 21 16
Mexay3TaxKHOE TEPEKPHITUE 22 20
OmTykaTypeHHast CTEHA 3/1aHUs 12 8
OxHa ¢ TBOWHBIMHA paMaMH 13 7




2.5 Memoouka pacuema 3Kpanoe

MeToauka pacyeTra 3KpaHUPYIOUIETO YCTpPOMcCTBa OT Bo3aeucTBus IOMII
3aKIO4YaeTcsi B OlEHKE HA(PQGEeKTUBHOCTH TMPUMEHEHUS MaTepualioB H
KOHCTPYKLIHH.

HNcxogHpIiMu TaHHBIMH pacyeTa SBJISIIOTCS TEOMETPUYECKHUE pa3MEphbl SKpaHa
U TEXHOJIOTUYECKUX MPOEMOB, JIEKTPUUECKHUE U MATrHUTHBIC XapaKTEPUCTUKHU
MaTEpHUAaJIOB SKpaHa, JJIMHA BOJIHBI U3JTyYEHHUS, HAIPSXKEHHOCTH MOJIsS B paboueit
30HE€ U JUIUTENBHOCTH NpeObiBanust B OMII.

[Topsinok pacueTa Ciie Ty OIIni.

2.5.1. Omnpenensercs B Kakod 30He (OMMKHEH WIM JanbHEW) HAXOIUTCS
pacueTHas Touka (pabouee Mecto) oT uctouHnka OMII u kakuMu mapaMmerpamu
OILICHUBAETCSI MHTEHCUBHOCTD AJIEKTPOMArHUTHOTO 1oJisi (Tabnuma 3).

Tabmuia 3 —30ubI Bo3aercTBra DMII

bnwxusasa 3oHa [TpomexyTouHas 30Ha JlanpHss 30Ha

r=Al2x r? Al2r
Bo3naelictBue OMII onieHuBaeTcs|Bo3aencrBue OMII
HANPSDKEHHOCTBIO DJICKTPUYECKOW COCTaBIISIIONICH |OLICHUBAETCS MJIOTHOCTBIO
nons E, B/M, WIM HanpsKeHHOCTHIO MATHHUTHOM |1oToKa sHepruu 11, Br/m?
cocrasisronieii moust H, A/m

PaGoune mecrta mo o6cayxuBanuio McToYHUKOB BU m YBUY konebanwmit
00BIYHO HaXOJATCs B ONMKHEH 30HE, a paboune MecTa 1o obciyxuanuo CBY-
anmapaTypbl IPaAKTUYECKH HaXOATCS B TabHEH 30HE.

2.5.2. ITo T'OCT 12.1.006-84 onpenensroTcsi MpeneabHO TOMYCTUMBIE YPOBHH

HanpsokeHHocTd A, i | (cMm. Tabnuny 1) wiM npenenbHO JOMYCTUMBIN

Ta

YPOBEHbB IUIOTHOCTH NOTOKA 3Heprun | ,, (cM. hopmyiy 6).

2.5.3. PaccunTbiBaeTcs paiiyc OMacHOW 30HBI 110 OJTHOU U3 (hOPMYIL.

Ecnu pacuernast Touka (pabodyee MECTO) HaXOJIUTCS BHE ONACHOM 30HBI, TO
3aIIUTHBIX MeponpuaTtuii He TpeOyercsa. Ecnu ke pabodyee MecTo HaXOAUTCS B
OTAaCHOM 30HE, TO cieayeT JMOO yMEHBIIUTh BpeMsl NpeObIBaHMUS B 3TOM 30HE,
au00 yCTaHOBUTH 3alUTHBIM JKpaH. MeToamka pacueTa dKpaHa NpHUBEICHA
HUXKE.

2.5.4. PaccuntbiBaetcst HanpsikeHHOCTh E mnu H snekTrpoMarHuTHOrO moJis,
WIH TJIOTHOCTH MOTOKA SHEPTUH TI0 OJTHOM T'o (hopMy:I.

2.5.5. Onpepensercs Tpedyemas 3pGHEeKTUBHOCTh KpaHa

Yoa - R (11)



. (12)

Yoo =7 (13)

rae Y, - Tpedyemas 3pHEKTUBHOCTb SKPaHUPOBAHMs, IOKA3bIBAIOMIAS BO CKOJIBKO

pa3 HeoOX0AUMO CHU3UTH Bo3aeiicTBue SMII;

E, H, IT - cOOTBETCTBEHHO 3JIEKTPUYECKAsA U MAarHUTHAsI COCTABJISIOIINE TTOJIS
Y IJIOTHOCTH MOTOKA 3HEPTUM B TOYKE MPOCTPAHCTBA, B KOTOPOW BO3MOXKHO
HaXO0KJICHHE JIIOJICH;

A.I.é, I a ] .4+ - IpEeNeapHO JOIyCTHUMBIE YPOBHM COOTBETCTBEHHO
AIEKTPUYECKON U MArHUTHON COCTABJISIOIIUX IO M INIOTHOCTH OTOKA SHEPTHM.

B cBs13u ¢ Tem, uTo 3D PEKTUBHOCTD SKPAHUPOBAHUS MOKET U3MEHSTHCS B OUCHD
oompmmx npepenax (or emuamn go 10 ) To Ha npakTHke OOBIYHO
3 PEKTUBHOCTD SKPAaHUPOBAHUS IPEACTABISAIOT B JIOTapU(MHUUCCKUX SIUHUIIAX -

neruoenax (nb):

L, =20lg Ai (14)
L, =20lg ii (15)
L = 20|g.|.L (16)

2.5.6. PaccuntsiBaercst 3p(peKTHBHOCTD IPOCKTUPYEMOTO 3KpaHa Y 5. Pacuer

npoBOAUTCA TO0 (hOpMysnaM B 3aBHCHUMOCTH OT 30HBI JedcTBust OMII (OnrokHAs
r<A/2zwm pnameusis r? A/27) u Buga skpaHa (METAITIHYECKHI CILIOIIHOM,
CeTyaThlil U T.1.). PopMyJibl IPUBEIEHBI B pa3neiie 2.6.

Ecmu B sKkpaHe MMEIOTCS OTBEPCTHSI WJIM CMOTPOBBIE OKHA 3aKPBITHIE CETKOM,
CTEKJIOM C TOKOIIPOBOAAIICH MOBEPXHOCTHIO WM BBIMOJHEHHBIX B BHJE COTOBOM
peleTkd, To o0mas 3(QPEeKTUBHOCTh SKPAHUPOBAHUS OINPEAEITSETCS MO STOMY
Hanbosee OIMacHOMY Y4YacTKy. PeKOMEHIalMu 1O ONpeleieHUI0 MaKCHMAaJbHBIX
pa3MepoB OTBEPCTHUM, MAaTPyOKOB, COTOBBIX PEIICTOK M T.II. MPHUBEICHBI B pa3Jele
2.7.

Tommuua sKkpaHa OOBIYHO TMPUHUMAETCS W3 YCIOBHUS MPOYHOCTH U BHUAA
cBapku ot 0,8 1o 2 mm. IIpu Kcnob30BaHUM CETYATHIX IKPAHOB WJIM DKPAHOB U3
ANEKTPUUECKUX TOHKMX MaTepUajoB HEOOXOIMMO TMPOBEPSTh, YTOOBI
DKBUBAJICHTHAS TOJIIMHA CETKU O, WM TOJIIMHA METAJLUTHYecKoro ciosi d Obuia
Oobllie B 77 pa3 3HAUCHUSI TTyOHMHBI IPOHUKHOBEHUS AJIEKTPOMArHUTHOTO TIOJIS, T.€.

d>no

2.5.7. IIpoBepsieTcs ycnoBue



Vies = Yo (17)
T.€. YTO AKPAHUPYIOIIEE YCTPOMCTBO OOECIIEUMBACT OCIIA0JICHHE AIICKTPOMArHUTHOTO
I10J&1 10 AOITYCTUMOI'O 3HAYCHUS.

2.6 @opmynst pacuema Ihpexmusnocmu IKpanos (CRIOUIHbIX,
¢ nepghopayueit, cemuamaulx, u3 MOHKUX MAMEPUAN0E,
U3 MOKOnPoeoosauiell Kpacku)

2.6.1. DphHeKTUBHOCTh METATUYECKOTO CIUIONIHOTO YKpaHa PACCUUTHIBAET IO
dbopmyie u3 kaurH [5, c. 139]:

Yies: =(6Z 1 p)"* - (A1 R,)?-(1—zm/ 2)° -exp(27-d / m) (18)
e Yyéa - 3 GEKTUBHOCTh SKpaHUPOBAHUS (TI0 JICKTPUUCCKOH COCTABISIOIICH

OMII, marauTHOM coctanstrorieir DMII, Uiy 1Mo MIOTHOCTH MOTOKA PHEPTUN);

0 - rimyOuHa MPOHUKHOBEHUS (PacCTOsTHUE, HA KOTOPOM HAMPSHKEHHOCTH MOJIs
yMEHbIIaeTcs B € = 2,73 paza), m;

Z - BOJIHOBOE COMPOTHUBIICHUE JIEKTPOMArHUTHOTO 110J1sI, OM;
- YIEIBHOE COITPOTUBJIEHNE MaTepraa d3kpaHa, OM M;
A - nnuHa BoaHBI OMII, Mm;

Ry - DKBUBaJICHTHBIN panyC KpaHa, M;
d - TONIIMHA METAITTMYECKOTO JIUCTA KPAHA, M;
M - HauOOJIBIINI pa3Mep TEXHOJOTUYECKUX OTBEPCTUH (1Leneit), M.

['mybunHa & mpoHUKHOBEHUST BbIuMcisiercsa o dhopmye (19), roe mapamerpsl
L U Y TPUHUMAIOTCS 1O Tadnuie 4.

5=052 |-L— —0,03 |2~

(19)
mf H

rJi€ /- OTHOCHUTEJIbHAs MAarHUTHAsI IPOHUIIAEMOCTh MaTepualia dkpana (Tabdnauiia4)
f; - uacroTa KonebGaHuii HIEKTPOMArHUTHOTO U3iydeHus, MI'L;
A - nnuHa BoaHsl OMII, M.

Tabnuna 4 - XapakTepucTUKH MaTeprajIoB SKPaHOB

Marepuan VY nenbHOE conpoTuBieHue p, | OTHOCHTENBHAS MArHUTHAS
OMm M IIPOHMUIIAEMOCTh
AJFOMMHHMIA 0,28 10/ 1
Menb 0,17 107 1
Cram 1,5107 150

BonnoBoe COIMPOTHUBJICHUC Z HUMECT Pa3In4dHOC 3HAa4YCHHUC JJIA

IEKTPUYECKOM MAarHUTHOW COCTABJISIFONIUX TOJIS, TT03TOMYy B dopmyne (18) mpu
onpeneneHu dPGEKTUBHOCTH SKpaHa MO AIEKTPHUUECKONW COCTABJISIONMICH HYXHO



TIOJICTABIIAI BOJIHOBOE CONpPOTHBIEHUE Z = Z, [0 MarHUTHOW COCTaBJIAIOILEH
Z=7; , 10 IJIOTHOCTH NOTOKA dHeprun Z = Z; .
BomnHoBoe conpoTuBiieHne Z; ONPEAENIETCS BRIPAKEHHEM
Z; A 2R, _

L, =—— mipH

20
27R A (20)

B OCTaJIbHBIX caydasx Z, = 377 Owm, rae Z; - BOJHOBOEC CONPOTHUBIICHHE

BOo3ayxa, Z; =377 Om.
BonnoBoe conporuBneHne Z; ONPEAEAeTCs BEIPaKEHUEM

27 R,
J7ist sKpaHa nmpsiMoyroIbHOM (POpMBbI
Ry =0,62(V,e5)" (22)

. 3
r7ie, Vi, - BHYTPECHHHI 00BEM 9KpaHa, M.

2.6.2. Ddb(dexTUBHOCTh  METAIUIMYECKOTO dKpaHa ¢  nepdoparueit
(oTBepcTUAMM) pacCUUTHIBAETCs 10 hopmyse u3 KHuru [5, ¢. 139]:

Yyéa..l. =(6Z 1 p)"*-(1-D/a,)*-@—7zm/ 2)®-exp(2zd /m)  (23)

IZe Oy - PACCTOSHUE MEXKIY LIEHTpPaMU OTBEpCTUH mepdopaluy WM LIeNed B

AKpaHE, M;
D - amametp oTBepcTHil nepdoparuu, m;

®opmyna (23) nmpuMmeHuMa ISl IIHPOKOTO JIHAra3oHa BOJIH Moka A >Mr.
Ipu A — mz muOoXuTens (L—77m/ A)°pesko ymeHbmmaercs ¥ d(QEKTHBHOCTD

9KpaHa CTAaHOBUTCSA HE3HAYMTCIIHHOM.

2.6.3. Db (hHeKTUBHOCTH CETUATHIX IKPAHOB BRIUUCISIETCS 1O PopMyJie

. Z: y) zd
Yian = (dy - =) ()2 -(-7m/ 2)° -exp(Z—)  (24)
P Ry S—ds
rae d, - SKBUBAJCHTHAs TOJIIMHA CETKH, M,
2
d, =75 25)

4S
rae de - TuaMeTp NpoBOAA CETKHU, M;



S - mar ceTku, M.

Jns  obecriedeHust 3PQPEKTUBHOCTH CETYATOr0 HKpaHa €ro SKBUBAICHTHAS
ToiamMHa d, JOJKHAa OBITh HE MeEHee, 4eM B 7 pa3 Oosblie TIIyOuHBI

IPOHHUKHOBCHHA 3JICKTPOMArHuTHOI'O I1OJIA 8, TO €CTb

dy > 7o

2.6.4. Db(}eKTUBHOCTh HPKPAHOB, M3TOTOBICHHBIX M3 AJEKTPUUYECKH TOHKHUX
MarepuajoB, B TOM YHCIE C METAJUIM3UPOBAHHBIMU TTOBEPXHOCTSIMHU, OINpPEIeIsieTcs
BbIpakeHUEM [5, ¢. 140]:

Yiso =L257-(d-Z 1 p)*2- (I Ry)®-(L—zm/ 2)°  (26)

3a TonmuHy dKpaHa d MpUHUMAETCS TOJIIIMHA HAHECEHHOTO CJIOS MeTallla.
Jlst o6ecniedeHust 3¢GGHEeKTUBHOCTH SKpaHa TOJIIMHA TOJDKHA OBITH OoJbie 30 .

2.6.5. D(GheKTUBHOCT,  DKPAaHUPOBAHHWS  TOKOMPOBOAAIICH  KPacKow,
HAHECEHHON Ha OJKpaHbl, KaOMHBI M T.Il. W3TOTOBJICHHBIX W3 IUAIEKTPUUCCKHX
MaTepuayoB (IepeBa, MIACTMACChl), BBIUHUCIAETCS MO (popMylie U3 KHHUIHU [5, C.
140]:

,

Yeses =L 257 (Z 1 Ry YW (AR -(A—7mm/ 2)° (27)

rae, R; MoBEpXHOCTHOE CONMPOTHUBIEHHUE Kpacku, OM.

Hnsa nmaka 9-32 u 300%-noro xkapanpamHoro rpadurta Mapku KI'b,
IIOBEPXHOCTHOE COINPOTUBIICHHE IPUMEPHO paBHO 7-7,5 OM mpu TOJIIIMHE
nokpeitus 0,15-0,17 MM 1 5-6 OM - ipu Tonuuue nokpbitus 0,20-0,21 mm.

2.7. Pacuem pazmepoe coeOuHeHnuil, mexHoa102u4ecKux omeepcmuil,
nampyoKo8, COmogvIx peutemox

2.7.1. Jlna oOecrieueHust JIEKTPUUECKOW TEPMETUYHOCTH JHCTHI (TIOJOTHA)
9KpaHa JIOJDKHbI OBITh COOTBETCTBYIOIIMM OOpa3oM COEIMHEHbI: BHaxJecT (C
NEPEKPBITUEM ), BCTHIK MJIM IBOMHBIM (hiaHueM [5, c. 95].

CBapka HenpepbhIBHBIM IIBOM MOMKET ObITh 3aMEHEHa TOYEYHOM CBapKOW WIIH
KpEIUIEHUEM JINCTOB BUHTaMHU. [Ipy 3TOM cpeHee 4ucio N KOHTaKTHBIX TOYEK

Ha 1M JUTMHBI KOHTAKTa OIpeiesieTcs: (hopMyIon
n=10,6(L,;/ A)0% (28)
rae L, - Tpedyemas 2 (exTuBHOCTD SKpaHUpPOBaHus, Ab.
Jlnst obecrnieuenust cHkeHus Bozzaeicteust DMII va 40 n1b nipu nuHe BOJIHBI

MEHee 5 M CICAYCT OTKa3aTbCd OT TOYCYHBIX KOHTAKTOB H an6eraTb K
HCIIOJIB30BaHMIO CINIOITHBIX COGI[I/IHGHI/II;'I 9JICMCHTOB KOHCTPYKIINU SKpPaHa.



2.7.2. BEeHTWIAIIMOHHBIE U KOMMYTAI[MIOHHBIE OTBEPCTUSI B DKpPAHE HE JOJDKHBI
CHIKATh A(PQPEKTUBHOCTh HKpaHa. DTH OTBEPCTUSl JIOJDKHBI OBITh BBITOJIHEHBI 10
NPUHIIUITY 3aIIPEIEIIHHOTO BOIHOBO/IA.

MunumansHOe 3aTyXaHue, BHOCUMOE OTBEPCTUEM KakK (PHIILTPOM, MOXKET OBIThH
paccurTaHo 1o ¢hopmylie u3 KHUTH [5, c. 106].

J171s1 IpsIMOYTOJTBHOTO OTBEPCTHS

27,3
o

A‘l ef

(29)

~

rae A .., - MUHUMaJIbHOE 3aTyXaHHe, BHOCUMOE BOJTHOBOJIOM KakK (PrIbTpoMm, (T.e€.

i ei
CHIKCHHE JICKTPOMArHUTHBIX KoyieOaHuii) Ha 1 M JuIiHBI, 1b/M;

& - MUHUMAJIBHBIM pa3Mep OTBEPCTHS, M;

A - pauHa BoaHbl OMII, M.

Jl1s Kpyriioro oTBepcTHs (CM. pUCYHOK 2, 0) ciieyeT pUHUMAaTh
a=0,853 D,

rae D - nuameTp oTBepCTHS, M.

2.7.3. B nuama3oHe CaHTUMETPOBBIX BOJIH OTBEPCTHS B dKpaHaX 3aKPBIBAIOTCS
BOJIHOBOJHBIMU (uiabTpamMu THIa '"coToBas pemierka" (CM. PHUCYHOK 2, B).
CotoBasg KOHCTPYKLMSI TIaTpyOka oOnagaeT Oombiiie  A((EKTUBHOCTBIO, YeM
3¢ (hHEeKTUBHOCTL OT/ICTLHOTO BOJHOBOA. J[OMOMHUTENBHOE OCablieHHe H3Iy4YeHHUs

COTOBOM KOHCTPYKIMH L., , Ab, JUId KBaApaTHOIO WM MPSAMOYTOJIBHOTO NaTpyOKa

BBIUHCIIICTCS 110 (hOopMyJIie

L, =20In/n, , (30)
rac nB - UUCJIO AYECCK B 06IIIeM COTOBOM BOJIHOBO/JIC.

JIONIONHATENBHOE OCIIA0NCHHAE COTOBBIM MAaTpyOKoM L.;; JODKHO BBIYMCIIATECS W3

3aJIaHHOTO  OCJIA0JICHUS] TIPU  OMpPENETICHUA MHUHUMAIBGHOM JUTMHBI - 3arpeiebHOro
BOJIHOBOZIA, [I03TOMY JIJIMHA COTOBOM PELLIETKH

L., —20In/n
I—N: 08 2 B (31)

rae Ly - ammHa cOTOBOM peleTky (PUCYHOK 2, B), M.

2.8. IIpumepul pacuema eo3oeiicmeus IMII u r¢hhexmusnocmu 3auumaot
IKPAHO8

2.8.1. Ilpumep. Paccuntars 3¢ dexkTrBHOCTH criomHoro 3kpana JII1-37. Yactora
Toka uHAYKTOpa 70 KI'1. DKpaH U3roTOBJIEH U3 CTAJBHOTO JIUCTA TOJIIUHON 2 MM,



uMmeeT pasmepbl 1x1x1,2 M. B skpaHe HMEIOTCS BEHTUIISALMOHHBIC  ILEJH
pasmepom 10 MMm. Pabouee mecTto HaxomuTcs Ha paccrtosHuu 0,8 M OT
UHyKTOpA.

Perenue.
Yrtounsem mo Tabdia. 3. B Kakoi 30He BozaeicTBus OMII Haxomutcs pabouee
MecTo. 151 3TOro BBIUKCIISIEM JUTUHY BOJIHBI IO (popMyJie

8
2= 310 486w (32)
f 7010

PaccrostHue I' OT MHIYKTOpa 10 pabovero MecTa 3HAuuTeNIbHO MeHbine A/ 27,
TI03TOMY BO3JICHCTBHE AIEKTPOMArHUTHOTO TIOJIs Oy/IeT B OMKHEH 30HE.

Pacuer addexruBHOCTH IKpaHa OyzieM npoBoauTh no Gopmyse (18). Tak kak
OCHOBHOC BIMsSHHE OyJeT OKa3plBaTh MAarHUTHAs COCTAaBJLSIIONIAs IOJSI, TO
3 PEeKTUBHOCTH FKpaHa ClIeTyeT MPOBOAUTD 10 MATHUT HOMY TIOJTIO

Yyéa_i_ =(5-Z; 1 p)”?-(AIR)?-(1—7m/ A)° -exp(2zd / m)
['my6uny nporukHoBeHus DMII Beruucisem mo popmysie (19)
5=052 |—£2
JZEn
13 TaGmuIEl 4 IPUHUMAEM JUIS CTalIbHOTOo 9KpaHa p =1,5-107 Om*m, 1 =150.

150-70-10°°
Brruncisiem 3KBUBaJICHTHBIN pannyc 3KpaHa no popmye (22)
RY = 0,62?’ ;yéa = 07623 111,2 = 0,66 M

BonnoBoe conpotuBnenue Zy BeraucisieMm mno popmyie (21)

Z, :@ZT :M-SW:O,BGSOM
A 4286

-7
0= 0,52\/ 1,5-10 =0,062-10° ™

[ToacTasmnss Bce 3HaueHus B popmyiy (18) momyuum

)¢ =802

. 0,062-10°.0,385 |4286 7-0,01 27 -0,002
Yo = = 3 -(1- ) - exp(————
yeol: 15-10 0,66 4286 0,01

B norapudmmueckrx equauiax 3Gp(OeKTHBHOCTb SKpaHUPOBAHHUS
Lys =20-19 Yyééll,. =20-1g802 = 584A

TakyM 00pa3oM TOIMy4eHO, YTO SKpaH OCTIA0JIIET MarHUTHYHO COCTAaBJISIOLIYIO
AIEKTPOMArHuTHOro noJjs B 802 pasza wnu Ha 58 nb.

2.8.2. Ilpumep. HcTOYHMKOM WU3IydeHUs SBISETCS TE€HEPATOpP a’pOAPOMHOMN
paavoIOKAllMOHHON CTaHIMU JAeruMeTrpoBoro auarnaszona (0,3... 3,0
['T1r). MomHocTs Tereparopa cocrapiser 0,6 kBt. Ob6cmyxuBaroruit



HepcoHal JOJHKEH HaXOIUThCs Ha paccTossHuM 10 M oT reHeparopa
Haiftu panuyc omacHOW 30HBI M ompeAenuTs Tpedyemyro 3((eKTHBHOCTH
HKPaHUPOBAHMS TOMEILEHHS 151 3aIlUThI OOCITY>KHBAOIIET0 MepCoHaa.
Yro BBIOpaTh B Ka4ecTBe SKpaHa?

Perienue.

Omnpenensiem o 'OCT 12.1.001-84 (cMm. pa3aen 2.3 METOAUYECKUX YKa3aHUMN)
npeleabHO JOMYyCTUMOE 3HAuY€HHE TIUIOTHOCTH IO0TOKAa SHEPTruu B 3a/IaHHOM
JuarnasoHe 4acToT 1 1o gopmyie (9) Haxonum

I.,=Y,,/0=2/8=0,25 Br/m?

Pannyc onacHo# 3081 HaxoauM 1o dopmyie (1)

iy = = |20 _138]
az-1,, \47-025

PaccunteiBaeM 1o dopmyiie (1) MIOTHOCTh MOTOKA DHEPTUU HA PACCTOSHUHU
10 M oT renepaTopa

I = B = 600 >=0,48 Bt/M?
Arr-r° 4r-10
Ornpenessiem TpeOyeMyro 3 ()eKTHBHOCTb SKPAHHPOBAHHSI IOMCILICHHSI
Y.s=I1/1.,=0,48/0,25=192
W B JIOTapU(MUUCCKUX CMHHUIIAX

L,,=10-1g(T /T.,)=10-1g(0,48/0,25) = 2,838A

TpeOyemas apexTuBHOCTH dKpanupoBaHus Hebombias (2,83 nb), moatomy B
KauecTBE FKpaHa JOCTATOYHO OIITYKaTYpPEHHOM CTEHBI.

2.8.3. Ilpumep. TpeGyercs oneHuTh 3(PGHEKTUBHOCTh SKPAHUPOBAHUSA KOpPIIyca
KaOWHBI pazMepaMu 2x2,5x4 M, COOpaHHOH W3 IUTOB, U3TOTOBJICHHBIX
W3 JINCTOBOM CTanu TOMIMHOW 1,5 MM. JIMCTBI mpuUKpersieHsl K
METAJUTMYECKOMY Kapkacy OonramMu C ImmaroM KperuieHust 10 cwm.
Juanaszon aauH BonH 3%103..0,3 m. McTounuk usnydenus (reHepaTop
PJIC) naxoaurcst BHyTpH KaOWHBI.

Pemenue.
Pacder sa¢pdexTuBHOCTH 3KpaHa IpoBoauM 110 dopmydie (18)
Yyéé_.,. =621 p)”* - (AIR)-(1—7zm/ A)° -exp(2z-d / m)



OnpenensieM 3Ha4YEHHE MapaMETPOB, BXOAIIMX B 3Ty (Gopmyiy. ['myOuny
nponukHoBeHUs: DMII B akpan Beiuucisiem no gopmyie (19):

5=0,03(4p/ 11)"2 =0,03(0,3-1,5-10" /150)*> =0,52-10"°1

I[To Tabmuue 4 nng cramn p= 150, p= 1,5 107 Om*m. BonHosoe
conpoTuBieHue Bo3ayxa Z; = 377 OM. DKBHUBaJEHTHBIH panuyc
AKpaHa orpesensieM mno Gopmyne (22)

R, =0,62(V,5)"° =0,62(2-2,5-4)"° = 2,28

e

Tommmua nucra 3xpana d = 0,0015 M, pasmep meneir m = 0,01 m. IToacraBus
MOJIyYEHHbIE JJAHHBIC B pacueTHYIO0 popmyny (22) morydyum

v 0,52-10°.377 [0,3 (1-x-0,01) 2-3,14-0,0015
Y5 = — 3 : -exp =22
’ 15-10 2,28 0,3 0,01

TakuMm 00pa3oM MOYYEHO, YTO IKPAHUPYIOLIEE YCTPOMCTBO 0OOECIIEYMBAET
ocJ1abJieHHEe PIIEKTPOMArHUTHOTO 1oJis B 22 pa3a (Ha 26,6 1b).

2.8.4. Ilpumep. OmnpenenuTh pa3Mepbl BOJHOBOAA (HUIBTPa BO3AYXOBOJA
ceuenreMm 0,8x0,8 M? mpu dkpanMpoBanuu ucTodHMKa DMIT BEICOKOI
gacToTel (27MI'm). DOQGheKTUBHOCT,  IKpaHUPOBAHHS  CIIEIYET
obecnieunts 40 J1b.

Pemienne.
Buauane onpenensieM cumkenue IMII B BomHoBosie ceuenuem 0,8x0,8 M u

mmuHOM 1 M mo opmyiie (29)

2 2
5 208 1_(2aj :27,3\/1_(2.0,8] 2384
a A a

IJIe JUIMHY BOJIHBI BBIYMCIISIEM TT0 (hOpMyJIe

st momydenust apdexkruBHOCTH dKpaHupoBanus 40 ab nnuHy BOJTHOBOJA
CleyeT MPUHUMATh PABHON

1=40/33,8=1,2 ™,
YTO HE MOXKET ObITh peanu3zoBaHo. [losTomMy creayeT NpUHATH (QUILTP THUIIA
"coroBas pemieTka" (cM. puUCyHOK 2, B). Pasmep sueek npunumaem 0,05x0,05 wm.
Yucrio siueek ornpezensiercs 1o popmysie



S 0,8-0,8

ng=—= =
S, 0,05-0,05

y
rzie S, - IWIONa/b BOJHOBOAHOrO GUibTpa (BO3LyX0Boza), M

Sy - IIOWAb STYCHKH, M.

CHmKeHre IIOTHOCTH ITOTOKA OHCPIUHU HA Im JAJTUHBI STYCHKU COCTaBIISICT

=5464A

i ei o 1 -

2 2
A :27,3 1_(205) :27,3 1 2-0,05
0,05 11,1

JlnuHy BotHOBOJA ""coTOBas pemieTka” onpenesnseM o ¢popmyse (31):

Ly, —20Inyn;  40-20-In+/256

Bi ef 546

=0,03I

Takum oOpazom jisi obOecnieuenust >PpdexkTuBHOCTH dKkpaHupoBanus 40 nb

HEOOXOJMMO TPUMEHHUTh BOJIHOBOJHBIA (UIBTp THUMA 'cOoTOBas pemieTka" ¢
A4eKaMu 5X5 CM U JJIMHOU 3 CM.

Pemmtey 3agmauy. WMcrounukom wu3nydeHus OMII sBiseTca reHepaTop
PAAMOJIOKALIMOHHON CTaHIMKA. MOIIHOCTh TE€HEpaTropa, 4acToTa W3JIyUYCHHUs
OMII, oOmme pa3Mmepsl dKpaHa M €ro KOHCTPYKTHBHBIX DJIEMEHTOB,
pasMepbl TIOMEIICHHs, Bpemsi paboThl TepcoHana AaHbl B Tabmuie S.
['eneparop ycraHoBieH B IIeHTpe momerieHus. Pabouee mecto ormeparopa
BBIOpATh CaMOCTOSITENIbHO, TJ€ IUIOTHOCTH TmoToka OMII wumeer

MUHUMAaJIbHOE 3HaueHue (cM. pucyHok 1). Koaddunment HanpaBieHHOCTH
W3JIy4YEHUs PUHSATH PaBHBIM 1.

Heobxomumo orpenenuTh pajnyc OMmacHOM 30HbI, TpeOyemyto 3(h(GEKTHBHOCTD
DKpaHUPOBAHUSA, BBHIOpPATh MaTepuajd HKpaHa, TOJIIMHY JIUCTOB OJKpaHa (Win

TOJIIIMHY MPOBOJIA CETKH), paccuuTaTh d(H(HEKTUBHOCTh SKPAHUPOBAHUS U CPABHUTH C
TpeOyeMbIM 3HAYCHHEM.

B 3amaue npuHATHI cieayromme 0003HaYEeHUS:

P - MmomHOCTS reHeparopa, kBT;

f - vacrora m3nmyuenns, ['T;

l,, by, hy - pazmepsl skpaHa (AIKHA, IIMPUHA, BHICOTA), M;

M - HauOOJBIINI pa3Mep TEXHOJIOTHUECKUX OTBEPCTHH (1Leneil), M;
D - nuaMeTp BEHTUJISIIMOHHBIX U TEXHOJIOTUYECKUX OTBEPCTUH, CM;
l; . b; , hy - pasmepsl momeneHus (JUIMHa, IUPUHA, BBICOTA), M;

t - Bpemst paboTHI TIepCcCOHANa, .



Tabmuna 5 - Ucxoauple JaHHBIE UIA 3a0a4d

MouHocts | Hactora Pasmepsi | Pasm. | Jluam | Pasweper Bpews

Bapuant P «Br f T 9KpaHa mienel | erp | MOMEIICHUA | paboTh
’ ’ l,. by, hy M| T,em | D,m | 1. By, hy M t,u
1 1,0 300 1,0x04x0,3 1,5 2 10x8x4 4
2 0,4 300 08x06x04 | 1,0 5 15x10x5 8
3 1,6 30 0,6x04x05 2 10 18x 14 x6 3
4 0,8 3 08x04x05 5 40 20x12x6 2
5 1,0 0,3 15x1,0x0,8 2 50 24x 14x4 8
6 1,2 0,03 |12x08x006 1 80 16x12x6 6
7 1,4 300 1,2x0,6x0,8 3 60 18x10x 6 3
8 1,6 30 15x12x1,0 4 50 | 15x10x4 2
9 1,8 3 20x14x08 2 40 20x12x5 6
0 2,0 0,3 20x12x10 1 60 20x 14x 5 2

4. Ilopadok evtnonnenus padomeol

4.1. I3yuuTh METOJIMKY pacuera MapameTpoB JJIEKTPOMArHUTHOTO TOJSI U
HOPMHUPOBaHHUE.
4.2. Pemmth 3amady 1Mo 3aJaHHOMY BapHaHTY.

5. Ogpopmnenue omuema

OT4eT MoJDKEH coliep)kKaTh: Ha3BaHUE PabOTHI, 11e7b PabOThI, pelieHue 3aaauu. Bee
napameTpsl B popMyJiax JIOJDKHBI ObITh HA3BAHBI M UMETh €TUHUIIBI U3MEPECHHUSI.

6. Konmpoawvnule eonpocwi

6.1. Kakoe BpemHoe BO3ACHCTBHE OKa3blBa€T Ha OpPraHU3M 4YeJJoBeKa
AJIEKTPOMATrHUTHOE T0JIE OT T€HEPATOPOB PaAUOYacTOT U aHTeHH? Uemy paBHBI
MPEEIbHO JIOITyCTUMBIE 3HAYCHUSA AIEKTPUUECKOU COCTaBIIAIOLLEH
HarpsbkeHHoctr DMIT Beicokoit wactotsl (60 kI'1 ... 3 MI') U ynbTpaBbICOKON
yacToThl (30 MI'11...300 MI'1r)?

6.2. Kakoe Ouonormyeckoe aeiictBue oxaszpiBaeT OMII CBEpXBBICOKHX
4acTOT Ha OpTaHM3M 4ejioBeka. [[JIsI Kakux opraHOB 4YeJOBEKa BO3/ICHCTBUE



OMII CBY nauboinee onacuo? YeMy paBHO MpeaesIbHO JOMYCTUMOE 3HAUCHHUE
IUIOTHOCTH TmoToka »Hepruu CBY, BbIlle KOTOPOro HE JOIMYyCKaeTcs
HaXO0XXJeHHUeE JTIoiei 0€3 Cpe/ICTB 3aIUTh?

6.3. Ha xakue aumama3oHbl 4acTOT U JJIMH BOJH JAENSATCS UCTOYHUKU
AIEKTPOMArHUTHBIX MOJIEH?

6.4. Kakas cymiecTByeT 3aBUCUMOCTh IIJIOTHOCTH IOTOKa dHEPTUH B
HCCIENYEMON TOYKE OT MOIIHOCTA MCTOYHUKA U PACCTOSHHUA JO UCTOYHUKA
W3JTy4YeHUs?

6.5. B uem 3akimoyaroTcs OpraHM3aIllMOHHBICE MEphl 3ammThl OT DMII
("3amuTa paccrostHueM", "3amura BpemeHeM")?

6.6.B kakux HOpMATUBHBIX JOKYMEHTaxX JaHbl 3HAUEHUS JOIMYCTUM bIX
ypoBHel HanpsikeHHocT OMII pagnoyactoT?

6.7. Kak paccuutarh mNpenenbHO JOMYCTUMOE 3HAYEHUE IIOTHOCTHU
MOTOKA AHEPTUM MPU U3BECTHOM BPEMEHU HAXOXKACHUS JIIOJICH B 30HE JIEUCTBUS
OMII CBY?

6.8. Kax ompenensercsa »HepreThueckas Harpyska Ha 4eloBeKa MpHU
Bozaeiicteun  OMII  CBY? Yemy paBHa HOpMaTHBHas  BEJIWYHHA
PHEPreTUYECKON Harpy3kud 3a paOouuil JeHb MJIs BPAIAIOIIUXCS AHTEHH U
CTallMOHAPHBIX YCTAHOBOK?

6.9. Kakue mepbsl MOTYT OBITh IPUMEHEHBI JIJI1 YMEHBIIEHUS BO3ICHCTBUS
OMII panuouactor? Kakue meponpustusi HEOOXOAMMO MPOBOJUTH B MEPBYIO,
a KaKue B TIOCJIEHIOI0 OUepe/ib?

6.10. Kakue BuIBI 5KpaHOB MPUMEHAIOTCS g 3amuTbl oT OMII
paanoyacToT?

6.11.13 kakoro wMarepuana U3TOTaBIMBAIOTCS 3alIUTHBIE DJKpaHbl OT
BO3/eHcTBUS paguodactoT? Kak HOJKHBI OBITh YCTPOEHBI BEHTUJISIIIMOHHBIC
U CMOTPOBBIE OTBEPCTHSI B SKpaHax?

6.12. O6bsicaute Qopmyny pacdera TpeOyemoir 3¢ dekTuBHOCTH
skpanupoBaHus DMII BeICOKHX yacTOT?



IMPAKTUYECKAS PABOTA Ne 4
OIHEHKA OITACHOCTHU ITOPA’)KEHUA
IAJIEKTPUYECKHUM TOKOM

1. Ilenv u 3a0auu pabomot

Llenv pabomol: n3ydeHrne OCHOB 00€CIIEYeHHsI AIEKTPOOE30MacCHOCTH B OBITY U
Ha MPOU3BOJICTBE.

3aoauu pabomovl. W3YyUYUTh OCHOBHBIE XapPAKTEPUCTHUKHU HJIEKTPOMATHUTHBIX
MOJICH PaAOYacTOT U UX HOPMHUPOBAHUE, BBIIOJHUTE PacueT dKpaHa.

2. Teopemuueckue ceedenusn

2.1. @axmopwl, onpeodenaruiue ONACHOCMb NOPAIHCEHUA IIEKMPUYECKUM

moKom

@akTOphl, ONPEIEITAIINIME OMNACHOCTh IMOPAXKEHUS DJIICKTPUUECKHUM TOKOM,
pa3AeIsItOTCs Ha TPU TPYIIIIBL:

- haxkmopul Inekmpuueckozo xapakmepa (CWia TOKa, poJ M 4acToTa TOKa,
BEJIMUMHA HANPSHKEHUS, COMPOTUBJICHUE 1IETIH YEJIOBEKA AJIEKTPUUECKOMY TOKY);

- hakmopvl nernekmpuueckozo xapakmepa (AHIUBUyaIbHbIE OCOOCHHOCTH
yesjoBeKa, (HaKTOp BHUMAaHUS, MPOIODKUTEILHOCTh JEUCTBUSL TOKA, MYTh TOKa
yepes YeIoBeKa);

- paxkmopuvl okpyscaouieii cpeowvl.

Tok, nOpoxoAsmIMii Yepe3 YeNOBEKa, SBIAECTCS TJIaBHBIM [OPaXKarolUM
dbakTopoM TIpH DIIEKTpOTpaBMe. PaznuuHble TO BEIWYMHE TOKH OKa3bIBAIOT
pa3IMYHOE BO3JECWCTBHE HAa 4YEJIOBEKA. BBIICISAIOTCA CIHENYIOINE 1OpO208bie
3HAYEHUS AIEKTPUUECKOTO TOKA:

owjymumslii TOK — HaWMEHbBIIEE 3HAYECHHE DJJIEKTPUYECKOTO  TOKa,
BBI3BIBAIOIIETO OIYTUMBIC pa3Apa)KCHUS MPU MPOXOKACHUHU Yepe3 opranusm (0,6-
1,5 MA npu nepemeHHOM ToKe yacToToil 50 I'y 1 5-7 MA mpy MOCTOSSHHOM TOKE);

HeomnycKawwiuil TOK — HaUMEHbIIEe 3HAYEHHUE DIJIEKTPUYECKOro TOKa,
BBI3BIBAIOIIETO MPHU MPOXOKICHUU Yepe3 YeJIOBEKA HEMPEOA0IUMBIE CYA0POKHBIE
COKpAIIEHUs MBIIII PYKH, B KOTOpoil 3axkat npoBoaHuk (10-15 MA npu 50 ' u
50-80 MA mpu MOCTOSTHHOM TOKE), TO €CTh OH HE MOXET pa3kaTh PyKy, KOTOPOM
KacaeTcs TOKOBEAYIEW 4acTh, OTOPOCUTH OT ce0sl MPOBOJI, OKa3bIBAACh KaK Obl
MIPUKOBAHHBIM K TOKOBEYIIIEH YacTH;

Gubpunauuonnplil TOK — HAUMEHbLIEE 3HAYEHHUE DJIEKTPUYECKOTO TOKa,
BBI3BIBAIONIETO TIPH TPOXOXKJIECHUU dYepe3 OpraHu3M GuoOpmsiuioo (ObICTphIe
XA0TUYECKHE U PA3HOBPEMEHHBIE COKPAILCHHUS BOJIOKOH CEPACYHOW MBIIIIBI)
cepana (100 MmA mpu 50 'y u 500 MA 11py TOCTOSTHHOM TOKE).

DnekTpudeckoe conpomusnenue yenu uenosexka (R.) mpencraBnsier co0oit
SKBUBAJICHTHOE CONPOTHUBJIEHUE HECKOJIBKUX 3JIEMEHTOB, BKJIIOYAIOIIUXCS
MIOCJIEIOBATEIBHO:



- COIMPOTHUBJICHUE TCJIa YCIIOBCKA é‘?‘a ;

- COTPOTHBJIEHUE OJEHKbI 4, (ECIU YENOBEK TPMKOCHYJICS K YacTsAM O]
HaIpsHKEHUEM 3alUIICHHBIM OJ€XKI0M Y4aCTKOM TeJa);

- CONPOTHBJIEHHE TIOJOIIBEI 00YBH &', i

- COTIPOTHBJICHHUE OMOPHOI MOBEPXHOCTH HOT &', .

Kak BumHo wu3 cxem Ha puc. 1 conpomuenenue yenu uenosexa
AIEKTPUYECKOMY TOKY R. paccUMTBIBaeTCS MPU Pa3IUYHBIX MPUKOCHOBEHMSIX K
y4acTKy TIOJI HAMNpsSXKEHUEM OTHOCUTEJIBHO OMNOPHOW TMOBEPXHOCTH HOT
cleIy oM o0pazoMm:

a) OJHOMOJIOCHOE W OAHO(a3HOE BKIIOYECHHUS WIM TONAJaHue MO/
HaIpsHKEHUE MPUKOCHOBEHMUSI:

R.=r . +r,+0,5(r,+r") (1)
0) MBYXMOJIOCHOE WM ABYX(Da3HOE BKIFOYSHUS YEIOBEKa:
R.=r.+2r, (2)
B) IIpH MONAJaHUH TI0] HAIIPSHKCHUE IIIara:

R.=r . +2(r'  +r') @)

R
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Puc. 1. XapakTepHble cxeMbl MMOMagaHus YeJIOBEKa MO HANPSHKEHUE U



HDKBUBAJICHTHBIE UM CXEMBbI LIEH YEJIOBEKA:

a) MPUKOCHOBEHUE K YAaCTU MOJ HAMNPS)KEHUEM IMpPU CTEKAHHU TOKA Yepe3 TeJo
YEJIOBEKA K OMOPHOW MOBEPXHOCTH HOT;

0) OTHOBpPEMEHHOE MPUKOCHOBEHHWE K JBYM 4YaCTAM II0J] HANpPsHKCHUEM TIPH
MPOTEKAaHWM TOKA MO MYTH PYyKa - PyKa;

B) MU MOMNAIaHUH TI0J] HAIIPSIKEHUE 111ara.

Tak kak CONPOTHBICHHE Tela dJIEKTPUUYECKOMY TOKY HEIHHEHHO U
HECTaOUJIBHO M BECTH PacyeThl ¢ TAKUMH CONPOTUBIICHUSIMHU CJIOKHO, YCIOBUIIUCH
CUUTATh, UTO conpomueenue mena yeaosexa cocrapisier 1000 Om.
DIEKTPUYECKOE CONPOMUGICHUE 00e)cObl 3aBUCUT OT BHAA W BIAXHOCTH U
TKaHU. DJIEKTPUYECKOE COMTPOTURIICHUE XJIOMUATOOYMaXHOM TKaHH MPH TUIOIATN
anekTpoaa 100 cM? st cyxoi Tkanu coctaisger 10-15 kOwm, mis Bnaxuoi - 0,5,-1
KOM.

DJIEKTPUYECKOE conpomuenenue ofyeu 3aBUCUT OT MaTepualia MOAOIIBHI,
COCTOSIHUSI TIOMEILICHUS U HarpsikeHus (Tad. 1).

Tabmuna 1
OpueHTHPOBOYHBIE 3HAYCHHUS COMPOTUBIICHUS 00YBH

[Tomemnienue | Marepuan Comportusiienne, KOM,
ITOJIOIIIBBI IIPU HANPsDKCHUHU ceTd, B
0o 65 127 220 eviue 220
Cyxoe KOXKa 200 150 100 50
pe3uHa 500 500 500 500
Baaxuoe u KOXa 1,6 0,8 0,5 0,2
CBIpOE pe3nHa 2,0 1,8 15 1,0

DJIEKTPUUECKOE COMPOTUBIICHUE OIOPHON TOBEPXHOCTH HOT Ha IOy
(conpomuenenue nona) 3aBUCUT OT MaTepuajga M CTEICHH BJIAXXHOCTH II0Ja
(Tabmn.2).

Tabnauna 2
OpHUEeHTUPOBOYHBIC 3HAYCHUS COITPOTHUBIICHUS 10OJIa

Marepuan | Conporusnenue onopHo | Marepuan | ConpoTHBIEHHE OTIOPHOU
ToJia IIOBEPXHOCTH HOT, KOM rnoJia MMOBEPXHOCTU HOT, KOM
[Ton ITon ITon ITon ITon ITon
CYXOH | BIQXXHBIM | MOKPBIU CYXOH | BIQXHBIN | MOKPBIH

Mertann 0,01 0 0 Jlunoneym | 1500 50 4
3emuis 20 0,8 0,3 beron 2000 0,9 0,1
JlepeBo 30 3 0,3 Achansr | 2000 10 0,8
Metmnaxckas | 25 2 0,3 Kupring 10 15 0,8

TJIUTKA

2. OnacHOCTh IKCIIYAaTALUM JJIEKTPHUYECKUX CeTeH
JUIst aHanu3a ONaCHOCTH AKCILTYyaTallMK JIEKTPUYECKUX CETEM YCTaHOBJIECHBI




3aBUCUMOCTH, IIO3BOJIAIOIIHUEC OIPCACIUTb 6elUYUHY MOKa |+, IIPOTCKArOMETro

4yepe3 4YesloBeKa B Clydae MPUKOCHOBEHHUS K HEW30JUPOBAHHBIM TOKOBEIYIIUM
JacTAM DJIEKTPOYCTAHOBOK, HAXOISIIMXCS TMOJ HAMPSHKCHHEM, B 3aBUCUMOCTH OT
8UO0A NPUKOCHOBeHUS N 8uda dnekmpuueckotli cemu (cM. [lpunoxxenue).
[TprkocHOBEHUSI MOTYT OBITH OJTHO M ABYX(ha3HBIMU B TpeX(a3HbIX CETAX, a
TaK)Ke OJTHO U ABYXIOJIOCHBIMH B OJHO(DA3HBIX CETSX.
OnacHoctb ceteii ognogasnoro toka. B gopmynax (4) - (8) npuHsATHI
CIICYIOIINE YCIOBHBIE 0003HAYCHUS: Rk— NIEPEXO0THOE COTPOTHBIICHUE B MECTE

3aMbIKaHUs Ha 3eMitio (Ui pacueroB npumeMm R, = 100 Om);

k

U- HaIIPAKCHUC CCTU ITOCTOAHHOI'O TOKA HUJIN O,ZIHO(I)aSHOI‘/’I CCTH,

R, - conporuBieHue pabodero 3azemieHus Heirpamu (R, =4 Om);
Rég - COIPOTUBJICHUE U3OJISIIIUU OJTHOM (Pa3bl CETH' OTHOCUTEILHO 3eMIIH (B

HOPMaJIbHBIX YCIOBHUSIX 3KCIuTyatauuu R, > 50 000 Om).

OnHodasznple ceTH MOTyT OBITh HM30JUPOBAHHBIMH OT 3€MJIH, HMETh
3a3€MJICHHBIA MOJIIOC WA CPEIHIOIO TOUKY.

[Ipy O0AHOMOJIIOCHOM TPHUKOCHOBEHUH K MPOBOIY U30JIUPOBAHHOU CETU
YEJIOBEK  OKa3bIBACTCS  'HOAKIIOYEHHBIM' K  JAPYyromMy IIPOBOAY  4YEpe3
COIIPOTHUBIICHUE YTEUKHU. J{JI ympoIleHus BBHIBOJOB IMPUMEM, UTO COIPOTHUBIICHUE
yTE€YKH O00OMX MPOBOJOB OJMHAKOBHI. B 3TOM ciydyae BBIpaKEHHE [JIsi TOKa,

IIPOTCKAIOIICTO YCPEC3 YCIIOBCKA, MMCCT BU/I:
U

= 4
" 2R.+R, @

[Ipu npUKOCHOBEHNH K OJJHOMY U3 MPOBOJIOB CETH C 3A3eMJIEHHOU CpeoHell
MOYKOU 4YEJIOBEK MOMAJacT MOJ HAMNPSIKEHHE, PABHOE MOJIOBUHE HAMPSIKEHUS
CETH:

o9 U (5)
2(R.+R) 2R,

IIpukocHOBEHHE YeJIOBEKAa K HE3a3eMJICHHOMY IPOBOJAY CETH C

3A3EM/IEHHbIM NOJ1IOCOM BBI3BIBACT IIPOTCKAHNUC TOKA:

u U
lL=— ~— 6
""R.+R R ©)

[IprkOCHOBEHHE K UCIIPABHOMY MPOBOY NP 3aMbIKAHUU JAPYTOro MpoBoOJia
Ha 3eMJTI0 (aBapUUHBIN PEKKM) BBI3BIBAET TOK Yepe3 UETIOBEKa:

U
l.=—— 7
CRaR (7)

B caydae npuKOCHOBEHHMS K JBYM MPOBOJIaM CETH IMPUKOCHOBEHHUE
(08yxnontocrnoe npukocnoeenue) YCIOBEK TMONANACT MO/ HATIPSYKCHUE CETH:

|, =— (8)

AHanu3upys BeipakeHus (4) - (8) 11 TOKOB, OIPOXOISIINX YEPE3 YEIOBEKA



IIpHU Pa3JIMYHBIX ClIydasaX IIPHUKOCHOBCHHA K OI[HO(i)aSHBIM CCTsAM ITOCTOSHHOI'O
TOKa, MOXXKHO CACJIaTh CICAYIOIIHMC BbIBObI:

1) HaumboJiee OMACHO JBYXIIOJIOCHOE MPUKOCHOBEHUE MPH JHOOOM PEIKUME
CeTH OTHOCHUTEIILHO 3eMJIM (M30JMPOBAHHOM, C 3a3eMIJICHHBIM IOJIOCOM  HJIH
CpeIHE  TOYKOM), Tak Kak B 3TOM ClIy4ae TOK, MNPOTEKAIOMIMIA depes3
YeJI0BEKa, ONPEIEISICTCS] TOJIBKO COMPOTHBICHUEM €ro TeJla,

2) HaMMEHEe OIACHO OJHOIOJIIOCHOEC TPUKOCHOBEHHE K IPOBOIY
U30JIMPOBAHHOM CETH B HOPMAJIbHOM PEKHME PAOOTHI.

OmnacHocTh Tpex¢a3HbIX YIeKTPUUecKHX memneil. B popmynax (9) - (13)
NPUHATHI CIICAYIONIHEe 0003HAYCHUS:

U, - dasHoe HampsikeHue certy;

U, - nuHelinoe Hanpsokenue cetu: U, = J3- U,

R, - IepexoaHOe CONPOTUBIICHUE B MECTE 3aMBIKaHUS Ha 3€MIIIO;
R, - conportusieHue padodero 3azemicHus Heiitpaiu (R, ~ 4 Om).

[Ipy mnpPUKOCHOBEHWH 4YeJIOBEKa K OAHOMY H3 (a3HBIX MPOBOIOB
(onHO(a3HOE MPUKOCHOBEHME) CCTH C U30IUPOBAHHOI HEUMPAIbl0 B CIIyvae
KOPOTKHX DJJICKTPUUECKHX CeTeW (TpH MaiblX EeMKOCTSX (a3HBIX IPOBOIOB
oTHOCUTEIRHO 3eMit C = () BeIpaKCHHE JIJIS1 TOKA Yepe3 UeJIOBEKa 3aMMIIeTCs TaK:

= 9)
" 3R.+R,

B aBapuiftHOM pexume padOThl CETH C UIONUPOGAHHOU HeUmpaibio TPy
HaJIMYUW 3aMbIKaHUSl HAa OJHOM M3 (a3 Ha 3eMIII0 TOK, MPOXOISIIHI dYepe3
YyeJIoBeKa, MPUKOCHYBIIET0Cs K UCTIPaBHOM (a3e, BhIPa3UTCs 3aBUCUMOCTBIO:

- (10)

R.+R,

Tpexdasusie ceTn ¢ 3a3zemaeHHoll HelUmpaavlo O00IATAIOT MAaJBIM
COMPOTHUBJICHUEM MEXIy HeuTpanpio u 3emieil. Hampsokenue 000 (asbl
UCITPaBHOM CETH OTHOCUTENIBHO 3€MJIM PaBHO (Da3HOMY HANPSKEHHIO, U TOK Yepes
YeJIoBeKa, MPUKOCHYBIIErocs K OHOU 13 (a3 (oaHo¢a3Hoe MPUKOCHOBEHNE),
OTPENICIIUTCS BEIPAKCHUEM

u, U,
.= = (11)
R.+R R

B aBapuitHoM pexume, Korma oaHa U3 (a3 CeTU € 3A3eMJIEHHOU
Heumpaavbio 3aMKHYTa Ha 3€MJI0, IPOUCXOAUT NEPEPACIIPEACICHUE HAIPSHKEHUS
W HampsDKEHUs MCIpPaBHBIX (a3 MO OTHOIICHHWIO K 3eMJIe OTIUYHBI OT (Da3HOro
HanpspkeHust cetu. [lpukacasce K wucnpaBHOM (a3e, 4YesoBeK moMagaeT Mo
HanpsbkeHue U., kotopoe Oombiie (pazHOro, HO MEHbILIE JMHEWHOIO, M TOK,

MPOXOSIIUNA YEPE3 YETOBEKA, ONPEEIAETCS BHIPAKEHUEM:




| === (12)

[Ipu naByXx(¢a3HOM NPHUKOCHOBEHMH 4YEJIOBEK IMOMAAAcT IOJ JIMHEHHOE
HalpsOKEHUE KaK B CETAX C M30JIMPOBAHHOM HEUTpaNIblo, TAK U B CETIX C
3a3€MJICHHOW HEUTPAIBIO:

|, =—¢ (13)

AHanu3upysl pa3ivWyHbIC CIy4al IPUKOCHOBEHHUS 4YEJIOBEKA K MIPOBOAAM
Tpex(a3HbIX IIECKTPUICCKUX CETECH, MOXKHO CIIeTIaTh CJICIYIONINE BEIBOIBIL:

1) Haubosee omacHbIM SBISETCS ABYX(ha3HOE MPUKOCHOBEHHUE IPHU JIFOOOM
pEXKUME HEUTpAIIH;
| 2) HauMEHee OIACHBIM SIBJISIETCS OJIHO(a3HOE MPUKOCHOBEHHE K MPOBOAY
HCIIPABHOM CETU C U30JIMPOBAHHOW HEUTPAIBIO;

3) mpu 3aMbIKaHMM OJHOM W3 (a3 Ha 3eMJII0 OMACHOCTh OJHO(A3HOTO
MIPUKOCHOBEHUS K MCTpaBHOHN (aze Oojbple, YeM B UCHPABHON CETH MPH JTHOOOM
pEXKUME HEUTPAIIN.

B cerax mampspkenuem Beimie 1000 B BcimeacTBue  OonbION  HX
MPOTSHKEHHOCTH, a, CJIEAOBATENIbHO, OOJIBIINON €MKOCTHON MPOBOAUMOCTH MEXKTY
asamu u 3emueii (T.e. R, HEBEIMKO), OMACHOCTH OJHO(A3HOTO U JBYX(a3HOTO

BKJIIOUCHUM 4YEJIOBEKAa IMPAKTUYECKH OJMHAKOBA M HE 3aBUCAT OT PEXKUMA,
HeWTpanu cetu. JIro0oe M3 TakuX BKJIIOYEHHUM BEChbMa OMAcCHO, T.K. CHJIa TOKa,
MPOTEKAIOIIETO Yepe3 YeJoBeKa, IOCTUTaeT OYEHb OOJIBIINX 3HAYCHUH.

3. 3aganue Ha padoTty

1. Paccuutatep BenMUYMHY TOKa, MNPOXOIAIIETO 4Yepe3 4YeNnoBeKa, IS
yKa3aHHBIX B TaOJ. 3 BHUJIOB DJEKTPUUYECKUX CETEH C HOPMAIbHBIM PEXHUMOM
pa®oThl Al CIydyaeB OJHO W JBYXIIOJIOCHOTO MPUKOCHOBEHUS K OJHO(A3HBIM
CeTSIM M OAHO W JABYX(a3HOro NPUKOCHOBEHHUS K Tpex(as3HbiM ceTsiMm. Pacuer
IIPOBECTH IS IBYX CUTYALIMIA:

1) denoBeK HAXOIUTCS B CYXOM I[IOMEIICHHH, CTOUT Ha CYXOM TMOJIy
(MaTepuan — JUHOJEYM), 00YBb UMEET PE3UHOBYIO MOIOIIBY.

2) 4enoBeK HaXOAWUTCSA B CHIPOM MOMELIEHUH, CTOUT OOCMKOM Ha MOKPOM
noJty (MaTepual - MeTJIaxcKas IJTUTKA).

3HaueHUs CONPOTUBIICHUS O0YBH U 1OJa B3SITh U3 Taou. 1, 2.

Pe3ynbrathl pacueTra cBecTH B Ta0JI. 3.

[Ipoananu3upoBath Ha OCHOBAHWM TOJYYEHHBIX PE3YJIbTATOB CTEMEHb
OMACHOCTU OJHO(A3HOIO BKIIOYEHHS 4YEJIOBEKa B CEThb C M30JIMPOBAHHOU
HEUTpaJbl0 U B CEThb C 3a3¢MJICHHOM HEUTPAJIbI) IIPU HOPMAJIBHBIX
(6e3aBapuitHBIX) YCIOBUSAX PaOOTHI CETH.

Tabnuma 3




Pesynbrartsl pacueta ., MA

Bun
ANEKTPUYECKON
CeTH

Cutryanus Ne 1

Curyanust Ne 2

oonogasnaa snekmpuueckan cemov (U =220 B, Rég = 50000 Om)\

OnnonomntocHoe | JByxmomtocHoe | OpHomnodtocHoe | JIByxmosrocHoe
MPUKOCHOBEHUE | MPUKOCHOBEHUE | MPUKOCHOBEHUE | MPUKOCHOBEHHUE
W30JIMPOBaHHAS
OT 3eMJIH
C 3a3eMJIEHHBIM
IMOJIFOCOM

mpexgasnan nexkmpuyeckan cems (U, =

220 B, R, = 50000 Om)

Onnodaznoe JIByxdaznoe Onnodaznoe JByxdazHoe
IPUKOCHOBEHUE | MPUKOCHOBEHHE | MPUKOCHOBEHHE | MPUKOCHOBEHHE
H30JIMPOBAHHOMN
HEUTPaJIbIO
C 3a3€MJICHHOM
HEUTPaAJIbIO
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Puc. 2. Cxembl NPUKOCHOBEHNUS K TPOBOJAM JJIEKTPUYECKHUX LIETIEN

2. OmnpenenuTe BUA MIPUKOCHOBEHHUS YeJIOBEKa K CETH (pHC. 2)
3. PaccunraiiTe BenmnuuHy TOKa, MPOXOJAIIETro depe3 demoBeka (1., MA),

JUIsL HOPMAJIbHOTO U aBapUMHOI0O pekuMa paboThl CETH, IPU YCIOBUH, YTO YEJIOBEK
HAXOJIUTCA:

a) B IOMEILEHNUU 0€3 MOBBIIIEHHON OMaCcHOCTH;

0) B 0c000 OrMacHOM MOMEIIEHUHU.

HcxonHble naHHbIE I pacyera:

U=220B; U, =220 B; R,, =50000 Om; R, =100 Om.

4. Ouenute ormacHOCTh |, 1715 )KM3HM YeIOBEKa.



CxeMbl IPUKOCHOBEHHS K NMPOBOAAM JJIEKTPHUYECKHX Lenei
TPEX®A3HBIE CETU

OnHoda3oBoe NPUKOCHOBEHHE

a) K CETH C 3a36MJICHHOW HEUTPaJIbIO; 0) K ceTH ¢ 3a3eMJICHHON HEHTpaJIbIo, OJTHA U3
(a3 KOTOpOii 3aMKHyTa Ha 3eMJIIO:
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B) K CETH C U30JIMPOBAHHON HENTpasbio: I) K CeTH C M30JMPOBAHHOW HEHTPaibo, OJHA W3

(a3 KOTOPOI 3aMKHYTa Ha 3EMIIIO:
= e
NT\T [ 255 O A

7 R 2 i
3, | =Y.

| =220 .
" 3R, +R, R.+R,



JAByx(a3Hoe NpUKOCHOBEHHUE
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OJHO®A3SHBIE CETHU

OpHomnoJirocHoe NMPUKOCHOBCHHUE

a) K M30JIMPOBAHHOM OT 3€MJIU CETH: 0) K ceTH C 3a3eMJICHHOMN CpeHeH TOUKOM:

RS

_

U
I+ = I+ = ~ ’ RT =
2R +R,, 2(R.+R) 2R
B) K CE€THU C 3a3€MJICHHBIM ITOJKOCOM: F) K IIpoOBOAY HCI/ICHpaBHOﬁ CCTHU:
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JABYX110/II0CHOE IPUKOCHOBEHHE




ITPAKTUYECKAS PABOTA Ne 5

W3YUYEHUE MMOKAPHOM CUTHAJIN3AIIAU U TIEPBUYHBIX
CPEJACTB IOXKXAPOTYIIEHUA

1. e 1 3a1a4n padoTHI

Llenv pabomwi: O03HAKOMHTHCS C HAa3HAYCHHEM, YCTPOWCTBOM W IPHHITUTIOM
JCUCTBUS CPEIICTB MOKAPHOW CUTHAI3AITUH.

3a0auu pabomwl. W3YYUTH YCTPOMCTBO, MPHUHLMII JIEHCTBHS W  OO0JIACTh
MPUMEHEHUS Pa3INYHBIX TUTIOB OTHETYIIUTEIICH.

2. Teopemuueckue ceedenusn
2.1. Obuwue nonosricenusn

['openue — 93T0 (QUBMKO-XUMHUYECKUN TPOIECC B3aMMOJCHCTBUS TOPIOYETO
BEILIECTBA U OKUCIIUTENS, COIIPOBOKIAIOIIUICS BBIACICHUEM TEIUIA U U3yYECHUEM
cBeta. HeoOXomuMbIM yClIOBHEM BO3HUKHOBEHHSI TOPEHHUS SIBIISICTCS HAJUYKE
TOPIOYEro MaTepuania, OKUCIUTENS U TEIUIOBOIO UMITYJIbCA.

[loxxap — 3TO HEOPraHMW30BAHHOE M HEYNPABISEMOE T'OPEHHUE, B pe3ysbTare
KOTOPOI'0 YHUYTOKAKTCA MaT€pUaIbHbIE LICHHOCTH U CO3LACTCA YIpo3a ISl )KU3HU
JIIOJIEN.

OnacHbiMH (pakTOpaMu, BO3ACUCTBYIOIIMMH Ha JIFOACH TIPU MOXKApe, SIBISIFOTCS:
OTKPBITBIM OTOHb;, UCKPHI; MMOBBILICHHAs TEMIIEpaTypa BO3/lyXa, IPEAMETOB U T.I1.;
TOKCUYHBIC MPOAYKTbl TOPEHUS; IbIM: IOHMKEHHAs] KOHLEHTpauus KUCIOPOJaA;
oOpyIIeHHE U TOBPEKACHUE 3JaHHM, COOPY>KEHUM, YCTAHOBOK: B3PBIBBI.

2.2, Iostcapnas céa3b u cucHanuzauus

Onektpuyeckass noxapHas curHammzainus (3I1C) — KOMIUIEKC TEXHUYECKUX
CPEICTB JJIsl OOHAPYIKEHUS MOKapa v OTIOBEIIECHHS O MECTE €r0 BO3HUKHOBEHHUSI.

OIIC cocrout W3 4YeTbIpEX OCHOBHBIX yacTeil: 1)  u3Bemwarene,
yCTaHABJIMBACMBIX B II€XaX, OTACICHHUSAX, CKJIagax W T.I.; 2) MPUEMHON CTaHIUH,
HaxXOJSIIEHCS B JIEKYPHOM KOMHATE MOXKApHOW KOMaH[bl, 3) JUHUU CBSI3H; 4)
VMCTOYHHMKA TOCTOSTHHOTO TOKA ISl IUTAHUS JIEKTPOCUTHAJIA3AIUH.

B 3aBHCHMOCTH OT CXEMBbI COCOMHEHHUS W3BELIATEIEH C MPUEMHOM CTaHIUEH
OIIC moxeT ObITh JTydeBOH (paauanbHOMN) WK HUIeH(PHON (KOIbLIEBOM).

B nyueBoit cucreme OIIC kaxIapli H3BEIIATENb COCAUHEH C NPUEMHOMU
CTaHIIMEW JBYMs MPOBOJAMH, OOpa3yIOIUMHU OTIENbHBIN Jyd. [Ipn HaxaTnn Ha
KHOIIKY OJTHOTO W3 3THX PYYHBIX M3BEIIaTeN el WM CpadaThIBAHUH aBTOMAaTHYECKOTO
M3BEIlATeNsl HA MPUEMHON CTaHIIMU BO3HHMKAET CUTHAJI, YKa3bIBAIOIINI HOMEp JIyua,
T.e. MecTo noxapa. [Ipuemnsiii anmapart (tuna TJIO-10) nmo ycTpoilcTBY MOX0XK Ha
Tesie()OHHBI KOMMYTATOP.

B nuretidHol cucreMe Bce M3BEIIATENM COCAMHEHBI C NPHEMHOM CTaHIHEH



NOCJeI0BaTeNIbHO OJHUM 00IMM MpoBoAHUKOM. [Ipu cpabaThiBaHuM H3BEIATENS,
KpOME 3BYKOBOI'O WJIM CBETOBOI'O CUTHAJIa TPEBOTH, HA JICHTE MIPUEMHOIO armapara
3aMKUChIBACTCA HOMEP W3BEIIATENs, BpeMsl M JlaTa TMOCTYIUICHUS CUTHajda H
MIPOU3BOJUTCS aBTOMATHUYECKasl TPAHCIALMSI CUTHAJIA TPEBOTM HA LIEHTPAIbHYIO
cTaHIMio. B cilydyae BO3HMKHOBEHHUS TMOBPEKIEHUS B CETM OHO OTMEUAETCsl Ha
CTaHIIMK OCOOBIM CHUTHAJIOM. B mocnemHee BpeMsi 3HAYUTEIHLHO YMEHBIIIACTCS
MIPOU3BOJICTBO YCTAHOBOK IMOKAPHOM CHUTHAIM3allMd C PYYHBIM IIyCKOM, U HU3-3a
HEBBICOKOM HaJIe)KHOCTH MPEKPATUIIOCH U3roToBieHUe nuterdnoi cucremsr IIIC.

[TockapHble W3BEMIATENIM TPEACTABISAIOT COOOW yCTPOWCTBA JUIA  IOJa4Yd
ANEKTPUUECKOTO CUTHAJIA O MOXkKApEe HA MyHKT OXPAHBI.

Boeigensitor  cnepyromme TUMBI  YYyBCTBUTENBHBIX — AJIEMEHTOB  MOMAPHBIX
ABTOMAaTUYECKUX W3BEILATENCH: menjiosvle — PpEarupyloT Ha IOBBIIICHHE
TeMIlepaTypbl (TEPMOU3BEIIATENN); C8emogble — PEArupyroT Ha OTKPBITHIA OTOHb
(MCKpBI, TJ1aMs1); IBIMOBBIE — PEArPYIOT Ha BOBHUKHOBEHHUE JIbIMA.

TepMousBemaTenu Mo NPUHIUITY ACHCTBUS ACISTCA:

-MaKCUMaJbHble — CpabaThIBAlOT TPU JOCTHIKEHUU KOHTPOJIUPYEMBIX
napamMeTpoB (JIbIMa, TEMIEPaTypbl, U3IYUCHHUS) ONIPEACICHHOTO 3HAUCH NS,

-nuddepeHnabHBIE  —  pearupyroT ~ Ha  CKOPOCTh  HM3MEHEHHS
KOHTPOJIMPYEMOTO MapameTpa;

-MaKCUMalbHO-TU(pdepeHInaTbHbIE — pearupyroT Kak Ha JOCTHUKECHHUE
KOHTPOJIMPYEMOT0 TapaMeTpa 3aJaHHOM BEJIUYMHBI, TaK W Ha CKOPOCTb €ro
M3MEHEHUS.

2.3. Memoowt npekpawieHus 2openus

Jliig npekparieHust TOpeHus T0JKHO ObITh 00E€CTIEUEHO BBINOJIHEHNE XOTsI Obl
OIHOT'0 U3 CIEIYIOIINUX YCIOBUM:

1)u3onsiiust oyara TrOpEHUsT OT BO3AyXa WM CHU)KCHHE B BO3JyXe
KOHIIEHTPALUU KUCIOPOa IyTEM BBEICHUS B BO3AyX HETOPIOUMX I'a30B;

2)OXJaXIEHUE odYara TOPCHHs HIKE TEMIIepaTyphl BOCIUIAMCHCHUS
(caMOBOCIIJIAMEHEHUS );

3)MHTEHCHUBHOE TOPMOXKCHUE (MHTHOMPOBAHKME) CKOPOCTH XHMHUYCCKHX
pEaKLUi B IIJIAMEHU;

4) MexaHMYECKHUI CPBIB MJIAMEHU B PE3yJIbTaTe BO3JACHCTBUS HA HETO CTpyeH
BO/JIbI WJIM UHEPTHOTO Ta3a.

2.4. Oznemywiawque seuiecmea

Ornerymamue BemectBa (OB) — 310 BemiecTBa, obnanaromue ¢GU3UKO-
XUMUYECKHUMH CBOMCTBAMH, TTO3BOJISIONTUMH CO3IaTh YCIOBUS JIJIS IPEKPAIICHUS
TOpPEHUS.

B coorBercTBHM co cmoco0amMHM TIpEeKpalieHHs TOPEHUS OTHEeTYyIIaIue
BEIIIECTBA TOIPA3ICIITIOTCS Ha:

- OXJIAXKIAOIITH e,

- pazbagJstoue,

- I30JIMPYIOIIHE,



- ”HTHOUpYIOIIHE.

Crporo pa3nenuTh OrHETYIIAIME BEIIECTBA IO H3THUM MpHU3HAKAM HE
MPEACTABIACTCS BO3MOXHBIM, T. K. BCE OHU 00JaJal0T KOMOMHUPOBAHHBIM
BO3/ICMCTBUEM IIPU HAIUYNAH JTOMUHUPYIOLIETO CBOMCTBA.

B mnactosimiee Bpems HIMPOKO HCIOJNB3YIOTCS CIEAYIOIIME OTHETyIallne
BEIIECTBA!

-BOJIA,

-BOJa ¢ 1o0aBKaMHu,

-1ieHa (XUMUYecKasi Wik BO3IyITHO-MEXaHUYecKas),

- OTHETYIIAIIHME MTOPOIIKH,

- YIJIEKUCIIBIN Ta3,

-TaJIOUIMPOBAHHBIE YTIIEBOIOPO/IBI.

Bona — xunkocts npu temrepatype ot 0 mo 100 °C. OcHoBHO# crioco0
BO3JICHUCTBUSI HA ropeHue — oxjiaxiaenue. OOnamaer BTOPUYHBIM dDPEeKToM —
Ipu TpEeBpalieHUH B TNap M30JUPYET oyar Moxkapa M CHUXKAET COJEep>KaHue
KHCJIOPOJA B 30HE TOPEHMUSI.

CriocoObl o/1auu: KOMITAKTHAS WJIM PaclblUIEHHAs CTPYS.

Boga c¢ pob6aBkamm. C 1eibl0  YIY4IIEHUS CBOWCTB H IOBBIIICHUS
3G ()EKTUBHOCTH TyIICHUs B BOJY J00aBIAIOT pa3auyHbie BemiecTBa. s
CHUKCHUSI TOBEPXHOCTHOTO HATSDKEHHS MPUMEHSIOT IMOBEPXHOCTHO-aKTUBHBIE
BemecTtBa (ITAB): (menooOpazoBatenu, cynbhaHodbl U 1p.). s TMOBBIICHHUS
BA3KOCTU  MPUMEHSAIOT  3arymialplire  J100aBKH,  Hampumep,  HaTpHii-
kapOokcumeTtuiemoiao3a (KMII).

Ilena — nucnepcHas cucTeMa, COCTOSIIAs M3 S4YEEK — IIy3bIPhKOB Trasa,
pa3IeNICHHBIX TICHKaMH KUIKOCTH. OCHOBHOM CIIOCOO BO3JCHCTBHS HAa TOPEHHE —
M30JISIUsT oyara ropeHus. JIomoaHUTENbHbBIN — OXJIAXKICHHUE 3a CUET MMEIOIIEHCs
BOJIBI.

[To cnocoOy mostydyeHus! MEHbI Pa3AeisiOTCs HAa XUMHYECKHE U BO3AYIIHO-
MEXaHW4YecKre. XUMHUUYECKas MeHa o0pa3yeTcs B pe3yJsibTaTe XMMHUYECKOW peaKivu
MEXy ILICJTIOYHOW M KHCJIOTHOW 4acTAMM 3apsiaa. Bo3myliHo-mMexaHuyeckasl neHa
oOpasyeTcsi B pe3ysibTaTe MEXaHMYECKOTO PACIIBUICHHUS PacTBOpa IeHooOpa3oBaTess
U €r0 CMEIIMBaHUSC BO3yXOM B IIEHOT€HEPATOPAX

[lensr pazmensitoTcss MO KpaTHOCTH (OTHOIIEHHWE OObeMa TMEeHBl K O00beMy
pacTBopa, W3 KOTOPOTO OHa TMOJIy4€Ha) Ha TEeHbl HU3KOW kpatHocTH (10 10),
cpeaneit (10-200), Beicokoit (0omee 200).

OrHerymiamuye NOPOMIKH — MEJIKOM3MEIIbUCHHbBIE MUHEpAIbHBIE COJIM C
paznuuHbiMU  100aBkamMu. OCHOBHOM CHoco0 BO3ACHCTBUSL HAa TOpEeHHE —
uHruOupoBanue. JlononmHurenbHble 3((EKTh: pa3daBiIeHHE MapOB TOPHOYETO
TOTUIMBA, CO3/IaHUE YCIOBUM OrHENPErpaKICHUS, OXJIaXK ICHHUE.

Orsery1iaiye MOPOIIKH Pa3IesIOTCS Ha MOPOIIKKA OOIIEro M CHEeIUaIbHOIO
Ha3HAYCHMUSI.

Orserymaiiye MOPOIIKA OOIIEro Ha3HAYCHHS] TPUMEHSIIOTCS ISl TYIICHUS
noxkapoB kiaccoB A, b, C u snexTpooOopymoBaHUs TMMOJA HampsbkeHueM (3a
uckimoueHueM [1CBh-3, KoTopblil He peAHa3HavYeH IS TYLIEHUs HoXapa kiacca A).



OrHeTymiampe TOPOIIKA CIEeNUATBHOTO HAa3HAYCHUs TMPUMEHSIOTCS IS
TYIIEHUS TI0KAPOB TOPIOUNX MeTAIOB. Crioco0 BO3IEHCTBHSI — U30JISIINAS TOPAIICH
MIOBEPXHOCTH OT OKPY’KAIOIIETO BO3TyXa.

Yriaekucablid ra3 — 6ecBeTHBIN ra3 6e3 3anaxa u Bkyca mmpu 0 °C u 760 mm.
pT. ct. Temmeparypa 3amep3anus muHyc 56.6 °C. Kputmdeckas temmeparypa:
munyc 31 °C.

OcHOBHOM  crmoco0  BO3JEHCTBUS  HAa  TOpeHHWE —  pa30aBicHHE
MapoTa30BO3AYITHON CMECH TOPIOYMX IMapoB W Ta30B C  BO3AYXOM (KHCIOPOIOM),
JIOTIOJTHUTEITLHBIN — OXJIAKICHUE (TBEPBIN TUOKCH]T YTIICPOIA).

TanonaupoBaHHbIE YIJIEBOIOPOIbI — BEIICCTBA, OCHOBHBIMU KOMIIOHCHTAMHU
KOTOPBIX SIBJISIFOTCS OPOMUCTBIN 3THI, OPOMHUCTBIN METUJI, TUOpoMTeTpadTOpITaH
u ap. OHA COCTOST U3 aTOMOB YIJIepoa, BOJIOpO/a, ralon1oB propa, Xjaopa, bpoma
u Homa. B mpakTuke MOXKAPOTYIICHWsS] MPHUMEHSIOTCS TJIaBHBIM  00Opa3oM
OpOMOTOPXIIOPITPOU3BOIHEIE METaHA M ATaHA, KOTOPHIE UMEIOT MPOMBIIIJICHHBIE
Ha3BaHUs ¢hpeorvl WIN X1a0oHbl. OCHOBHOM CIIOCOO BO3ACHCTBHS HA TOPEHHE —
MHTUOMPOBAaHUE, JOMOIHUTENBHBIN — pa30aBiIcHHE.

2.5. Ocnemywiumenu

OrsHerymuresib — 3TO NEPEHOCHOE WIH MEPEABUIKHOE YCTPOUCTBO IS
TYIIEHHS OYaroB MOKapa 3a CYET BBIITYCKa 3allaCEHHOT0 OIHETYIAIIET0 BEIIECTRA.

Or=erymmTeny Noapa3aesTFOTCs:

10 coco0y TPAHCNIOPTHPOBAHUA Ha:

- IEPEHOCHBIE (PYUYHBIC U PAHIIEBHIE),

- IEPEIBUKHBIE;

110 BUAY OTHETYIIAIIero BelecTBa Ha:

- BOJIHBIE,

- IEHHbIE (BO3YLIHO-TIEHHBIE U XUMHUYECKHE TICHHBIE),

- [IOPOLLIKOBBIE.

- YIJIEKUCIIOTHBIE,

- XJIaZIOHOBHIE,

- KOMOMHUPOBAHHBIE;

10 cnoco0y co31aHus U30LITOYHOIO 1ABJICHUSA:

-3a CUeT CKATOro rasza, HaXOJAIIErocs: a) B 0aJIOHe BBHICOKOTO JIaBJIeHHUS; O)
B KOPITyCE€ OTHETYLIUTENS (TaKue OrHETYIIUTEH MOIyYHIM Ha3BaHUE 3aKAYHBIX);

- 33 CUET C)KATOro raza, 00pa3yrolerocs B pe3yjbTaTe XUMHUUECKON peaKluu:
a) KOMIIOHEHTOB  Ta30T€HEpPUPYIONIEr0  yCTpoiicTBa; 0O)  KOMIIOHEHTOB
OTHETYIIAIIErO BEIIEeCTBAa (XUMUYECKUE MTEHHBIE OTHETYIIUTEIN).

Or"eTyuuTeab COCTOUT: U3 KOPIyca JJIsi XpaHEHUS OTHETYIIAIIEro BEeIeCTBa
VI KOMIIOHEHTOB JUIS €r0 MNOJyYEHHs; YCTPOMCTBAa MOATOTOBKH OTHETYIIAILErO
BELIECTBA M IOJJa4yM €ro Ha ovar Io)apa; YCTpPOWMCTB, MPEAOXPAHSIOIIHUX OT
NPEBBILICHUS J1aBJICHUSI CBEPX AOMYCTUMOTO M OT CIy4allHOro cpabaTbIBaHUS;
UCTOYHUKA M30BITOYHOTO JAaBJICHUS (CXKAThId Ta3 MOXKET HAXOAUTHCSA B KOpIyce
OTHETYIINTES).

OOwmuit npuHOUMO paboThl OTHETYIIMTENEH 3aKII0YaeTcss B  CO3JaHUU
U30BITOYHOTO JIaBJIEHUS B KOPIYyce (32 UCKIOYEHUEM 3aKAuHbIX ), O] IeWCTBUEM



KOTOPOTr0 OTHETYIIANIEE BEIIECTBO MOIAETCS HA OYar moxapa.

KoHCTpyKIusi OTHETYIIUTENSE 3aBUCUT OT BUJIa OTHETACUTEIIBHOTO BEIIECTBA U
croco0a ero BEITECHEHMUS.

Ornerymuteab xumuuecknii menuplii (OXII-10): muHa cTpyH JOcTHTAET
6 METpOB, MPOJOIKUTEIBHOCTh JercTBUsA 60 ¢, Macca orHeTymmuTenas — 14 Kr,
TeMIIepaTypHBINA peXuM dKcITyaTanuu: +5... +45 °C. Cpegauii Cpok CIIy»O0bl — 8
JIeT.

B kauecTBe OrHEracMTEIBLHOTO BEIIECTBA B 3TOM OTHETYIIWTEIE MPUMEHSETCS
XUMUYECKasli II€Ha, I[oJlydaeMass B pe3ylbTaTe€ pPEaKIUu B3aUMOJICUCTBUSA
LIEJIOYHON U KUCJIOTHOM 4acte. [locne npuBeneHus: OrHETYIINUTENS B IEUCTBUE
TH 4YacTW 3apsijia CMEUIMBAIOTCS, 00pa3ys OOJBIIOE KOJIUYECTBO MEITKHUX
y3bIPHKOB YTJIEKHUCIIOrO Ta3a, OTACJIEHHBIX NIPYT OT JIpyra TOHKUMH IUIEHKAMH
KUJTKOCTH.

[Ipu noxape Hyk HO:

1. TlonHeCTH OTHETYIIUTEIb K OYary rnoapa, NpOYUCTUTh CIIMBHOE OTBEPCTHE
TBO3UKOM (IIPOBOJIOYKOM).

2. [TogHATE PYKOSITKY BBEPX U MEPEKUHYTH A0 OTKa3a.

3. OpOKMHYTh OTHETYIIUTEIh BBEPX AHOM H BCTPSAXHYTh, HAMpPaBisas
CTPYIO B OTOHb.

OcobeHHocTH:

1. 3amep3aeT U CTAaHOBUTCS HEMPUTOIHBIM Tipu Temrepatype 0 °C.

2. Heo6xoamumMo eXeroaHo rnepe3apsikaTh.

3. FImeeT HeBBICOKYIO OTHETYIIAITYI0 CIOCOOHOCTb.

4. Henb3s MPUMEHSTD JUIsl TYHIEHUS JIEKTPOYCTAHOBOK MO HAMTPSHKECHUEM.

5. Cnenyer mpenoxpaHsTh OT MOMAJaHUs MPSIMBIX COJHEUHBIX JIy4ed U OT
JIECTBUS HarpeBaTEIbHBIX TPUOOPOB.

Ornerymmrens OXII-10 yxe CHAT ¢ MPOM3BOJACTBA, HO TEM HE MEHEE TAaKUE
OTHETYUIUTENH €Il€ TJOCTATOUYHO IITUPOKO UCTIONB3YIOTCSl HACETIEHUEM.

Orderymmurtenb Bo3aymHo-neHHblii (OBII-10): mmuna ctpym — 4 M,
MPOJOJKUTEIBHOCTh NEUCTBUS — 45 ¢, Macca OTHETYILIUTENA ¢ 3apsaom — 13 kr,
TeMIepaTypHbIi pexuM skcrutyatanuu: +3...+ 50 °C. DddekTuBHOCTh AeHCTBUS
B 2,5 pa3a Boiie, yeM y OXII-10. Cpeanuii cpok ciry>k0bl — 8 JeT

B kauecTBe 3apsiia B OTHETYIIMTENSAX ATOTO THMA HUCHOJB3yeTcsl S5 %-Hblid
pactBop meHooOpazoBarens [10-1, koTopelii B oyar moxapa IMOJAETCS CKAThIM
pabounM ra3oM (AMOKCHIOM YTiepoja, a30Ta WIA BO3IyXOM), HAXOMSIIUMCS B
OaJIJIOHE BHYTPU KOPITyCa OTHETYIITUTETIS.

IIpu noxxape Hyk HO:

1. TlogHecTH OrHETYIIUTENb K O4ary mosxapa.
2. BeiiepHyB 4eKky, B35iTb B PYKH IIJIAHT C HAcajJKOW M HANpaBUTh B
OTOHb.
3. Haxatph Ha cryCKOBOHM pblyar (KHONKY) M OTHYCTUTh. JlepaTh B CTPOro
BEPTUKAIBHOM IOJIOKEHUH, He Nepesopayuéams.

OcobeHHocTu:

1. TlenHooOpa3zoBaTenb (KOMIUIEKT 3apsijia) YyBCTBUTEICH K HEPTEIPOIYKTaM.
Taxk mpu comepxkaHuu B TeHOooOpa3oBatene 1% KepocuHa, OEH3MHA U T.IN



NEHOOOPA3yIOIINE CBOMCTBA TEPSIFOTCAL.

2. 3apsin 00J1a71aeT BEICOKOW KOPPO3UHHOM aKTUBHOCTBIO.

3. Henp3s mpuMeHATh I TYIICHHS SJICKTPOYCTAHOBOK IO/ HAIPSDKCHUEM.

OrHerymuTe/ib yriaekKucaoTHblid (OY-5): mmuna crtpyu go 4,5 M, macca

3apsiga — 3,5 Kr, Macca OTHETYIIUTENS € 3apsiioM — 13 Kr, MPOJA0IKUTEIIBHOCTh

nevcteus — 15 ¢. Cpegnuii cpok cimyx0b1 — 11 ser.

B kauecTBe 3apsijia B yIJIEKUCIOTHBIX OTHETYIIUTENSIX TPUMEHSIOT COKIYKEHHBIN
JTHOKCHUJT yriieposia mmoj naBieHreM 7 MIla, 3amonHsrommii 6ayutod Ha 3/4 oObeMa,
oCTaJbHAas 4acTh 3aM0JHEHA ra3000pa3HbIM JUOKCHIOM.

[Ipu noxape HyXHO:

1. T[TotHECTH OTHETYIIUTEIb K OYary noxapa.

2. CopBath 1IOMOy, BBIIEPHYTH 4YEKy, HakaTh Ha KypoK 3arBopa (Iubo
MOJHATH phlUYar K BEpXy), 3aT€M MOBEPHYTh MAaxXOBHUYOK BEHTWIS 10 YIoOpa,
OJTHOBPEMEHHO HAIPaBHB B OYar mokapa CTpyIo U3 pacTpyoa OrHETYIIUTENs.

3.Ilpu TymeHnn mokapa OTHETYIIUTENb IEpXKaTh CTPOTO B BEPTHKAIBHOM
TMIOJIOKEHUU, He Nepesopayusams.

OcobeHHocTu:

Heobxonumo cobmoaTh OCTOPOKHOCTh MPHU BBIMTYCKE 3apsija U3 pacTpyoa, T.
K. TEMIIEpaTypa €ro MOBEpXHOCTH MOHMkaeTcs 10 Munyc 60-70 °C.

Ha moBepxHOCTH pacTpyOa MOXKET KOHUEHTPUPOBATHCS AJIEKTPOCTATUYECKOE
HaIpsiKEHUE, CIOCOOHOE MPOOUTH TUAICKTPUIECKYIO MIEPUATKY.

[IpenoxpaHsaTh OT IEHCTBUS NPSAMBIX COJIHEYHBIX JTy4Y€l U HArPEBATEIbHBIX MPHU-
O0poB.

Or"eTymurespb MOAJIEKUT MEPUOIMYECKON TPOBEPKE OJUH pa3 B MOJTO[a HA
FePMETUYHOCTh U COOTBETCTBUE BECa MacMOPTHHIM JaHHbIM. Eciu Bec OayioHa
HIDKE TMPEAYCMOTPEHHOTO TEXHUUYECKUMH XapaKTEPUCTUKAMU WM HUCTEK CPOK
OCBHUJICTEIILCTBOBAHUSI OajlIOHA, OH TMOJJICKUT TPOBEPKE M Tepe3apsjike Ha
CHEUaTU3UPOBAHHON CTAHIIUU MEPE3aPSAIKH U TEXHUYECKOTO 00CTYKHUBaHUS

Or"erymuresib nopomkosblii (OI1-5, OII-10, OIY-2): anuna ctpyu OII-
5 no 5 m, macca 3apsiga OII-5 — 5 xr, OII-10 — 10 kr, Bpems BeiOpoca OII-5 — 15
c, OIT-10 — 20 ¢, OIIY-2 — § ¢, TeMriepaTypHbIii HHTEepBaI dKcruTyaTanuu: -40 ...
+ 50 °C. Cpenuuii cpok cirykObl B 3aBUCUMOCTH OT MapKU W MaTepuaia Kopiyca
5-10 ner.

[Topomok W3 KOPIYyCOB OTHETYMIMTEIEH BbIOpAChIBAETCS W30BITOUYHBIM
JlaBJIcHHEM pabouero rasza (Bo3ayxa, a3oTa, JTUOKCHAA-yTIIepoaa), HaXOASIINXCs
B OaJUVIOHYMKE BHYTPHU OTHETYIIUTES.

[Ipu noxape HyX HO:

1. [TogHECTH OTHETYMIMTENb K OUary rnoxapam

2.CopBath IOMOY, BBIICPHYTH YEKY.

3. HaxaTp Ha yCKOBO# phIuar, HaMmpaBUTH Ha TIJIAMS.
KomMOuHMpOBaHHBINT OrHeTyHIMTEJNb (XMMHUYECKHil, BO3JYILIHO-
nenubiii OXBII-10).

ITo cBO€# KOHCTPYKIIMH, HA3HAYCHUIO U TAKTUKO-TEXHUUYECKUM MapaMeTpam
ananorunyeH oruerymurento OXII-10.



2.6. Takmuueckue npuemsvl npUMEHEHUA OZHemyuumeeil

YcnemHoe MCMONb30BAHUE OTHETYLIMTENIEH 3aBUCUAT OT IPABUIIBHBIX
TAKTUYECKUX INPUEMOB IpUMEHEHHUsA. [IepeHOCHBIE OTHETYIIUTENIN COLEpKaT
OTPAaHUYEHHOE KOJIMYECTBO OlHETYIIAIEero BELeCTBA M, Kak IIPaBullo,
HENpPEPBIBHAA II0J1a4a IPOU3BOAUTCS B TEUYEHUE KOPOTKOIO IPOMEXKYTKa
BPEMEHM; BCJIEJICTBUE YEro OIIMOKW, JOMYIIEHHbIE IpU NPUMEHEHUH,
UCIPABUTh HE MIPEJICTABIISECTCS BO3MOKHBIM.

Knaccuguxanus noxapos npusejeHa B [Ipuioxenun 1.

Boanbie or’HerymiuTeNd MNPUMEHATCHA A TYLWIEHUSA IMOXKAPOB
KJjgacca A.

Ctpyro BoOABl HEOOXOJAMMO TOJaBaTh B OCHOBAaHME ouara IoOXapa,
MAaHUITYJIUPYS HACAJAKOM JJI OXBaTa IOpsILIEH IIOBEPXHOCTH; IIOCIE TOT0, KaK
njgaMs CcOUTO, MOXXHO NPUOIU3UTBCA U MNPOJOJIKATh MaHMIYJHPOBATH
HAcaJKoM M, MOoJaBas BOJY HEOOIBIIMMHU MOPLUHUSAMHU, NOKPHITh MaKCUMaJIbHO
BO3MOJKHYIO IUIOIIA/b, JOTYIIMBAs OTAEIIbHBIE OYary I10XkKapa.

Ilocne okOHYaHWA TYHIEHUS IPU HAIMYMHM OTHETYWIAIIEr0 BENIECTBA
CIEYET MPOJOJLKUTH MOAYy C LEJIBI OXJIAXKIAECHUS TIOBEPXHOCTH.

IleHHble OrHETYIIHUTEJHM MNPUMEHATCH A TYWIEHHUS IO0KAPOB
KJgaccoB A u B.

[Tpu TymeHun noxapos kjacca A neHy HEOOXOAUMO MOJaBaTh TakK, YTOObI
CO3JaBaJjICs CJIOM, MOKPBHIBAIOIIHM IOpsLME TOBEPXHOCTH.

IIpn TymeHun noxxapos kjacca B meHa JoJpDKHA I10JaBaThCs aKKypaTHO, Ha
TOpSILYIO0 KUAKOCTh, KOTOpask IpH 3TOM HE pa30pbI3rUBaeTCs.

[Ipy TymieHMH XHUAKOCTH B €MKOCTH B INEPBOHAYAIBHBIA MOMEHT IIEHY
MOJAIOT HA 3aJHUNA BHYTPEHHHMI OOpT, a 3aTe€M C pas3HbIX HAaIpaBJICHUU,
CTPEMSACH MOKPBITh NEHOU BCIO MJIOIIA/b.

[Ipu TymeHunu pasnuBa NOJAIOT CTPYHO HA IMOBEPXHOCTHh T'OPEHUS BOKPYT,
co3aaBsas mperpany Ajias pacupOCTPaHEHHUS OTHS.

[IopOmIKOBBIE OTHETYIIMTEIM NPUMEHSIOTCS Add TYUIEHHS II0XKapoB
ki1accoB A (kpome orHerymutened c¢ nopomkom IICBb-3), B, C wu
3JEKTPOOOOPYAOBaHUS MO HANIPS)KEHUEM.

[Ipu TymeHuu mokapoB Kjiacca A OTHeTyHIalIUMi MOPOIIOK HEOOXOIUMO
II0J1aBaTh B OYar Ioxkapa, nepemelias CTpyr U3 CTOPOHBI B CTOPOHY C LIEJIBIO
couth miamsd. [locie Toro kak miamsi COMTO, HaIO MPUOITUZUTHCS U MOKPHITH
BCE MOBEPXHOCTH, TOPSILETO BEIIECTBA U OCOOCHHO OTIENbHbIE OYaru CJIO0EM
IIOPOILKA, I101aBas €ro NPEPHIBUCTHIMU NOPLUAMMU.

IIpn TymeHuu mnoxapoB kKiacca B cTpyr IOpolKa BHayajge MOJAKOT Ha
Omvkaluuii Kpail, nepeaBurasi HacaZoK M3 CTOPOHBI B CTOPOHY JJIi MOKPBITHS
nokapa mo BceW wmmupuHe. llogayy mnopolka IMpOU3BOAWUTH HEINPEPBIBHO IPU
MTOJTHOCTBIO OTKPBITOM KJIANlaHe, MEPEABUTASACH BIEPEN U HE OCTABJISASA C3a1U U IO
OOKaM HENOTYUIEHHBbIE YYaCTKH, CTPEMSICh MOCTOSHHO MOJJEPKUBAaTh B 30HE



rOpEHUs MOPOIIKOBOE 00JIAKO.

[Ipu Ttymennn moxapoB kiacca C CTPyl OTHETYIIAMETO IMOPOIIKa
HEOOXOJMMO HAMpaBHTh B CTPYIO Ta3a IMOYTH MAapaUIeIbHO Ta30BOMY TOTOKY
JOJKHA HATIPABJISTHCS HEMOCPEICTBEHHO B MCTOYHHUK TJIAMCHH.

Jlo Hauana TymieHusi 00€CTOYHTH JIEKTPOOOOPYTOBAHHE.

VrjeKUCJI0THBIE OTHETYIIUTEeJIH TNPUMEHSIITCH /Js TYHIeHUus
Nno:kapoB kjacca B u 3jiekTpoobopyaoBaHusi.

[Ipu Tymenun mnoxkapoB kinacca B pactpy®d momkeH ObITh HampaBieH B
OCHOBaHHUE OyYara rosxapa, HaxoJsuierocs Ojquxe Bcero kK orneparopy. Bo Bpems
TYIICHUS ONlepaTopy HEOOXOIUMO COBEPIIATH ABUKEHUS PACTPYOOM U3 CTOPOHBI
B CTOPOHY, MPOJIBUTASICH BIEPE/I.

[Ipyn TymieHuu >a€KTPOOOOPYIAOBAHUSI TAKTHKA aHAJIOTUYHA MPUMEHEHUIO
MTOPOIITKOBBIX OTHETYIIATEICH.

X/1a10HOBbI€ OTHETYHIUTEJIH NPUMEHAKTCS JAJA TYUIeHUS I0KapoB
KkJjgacca B u 31ekTpoodopyaoBaHusl.

TakTuka WX MPUMEHEHUS aHAJOTHMYHA TAaKTUKE NMPUMEHEHHS YTIICKHUCIOTHBIX
OTHETYUINUTEIICH.

Ilpy npuMeHeHMH BcCeX THNOB OrHeTymiuTeJled Heo0X0aAuMO
co0aaaTh cieaywinue o0mue NpaBuiaa 0e30MacHOCTH:

-pu  OOHAPYKEHUU TOXKapa IMOJaTh CHUTHAI TPEBOTHU U OIMOBECTUTH
MOKapHYIO OXpaHy;

-HE MPOXOIUTH MUMO TT0’Kapa B MOUCKAX OTHETYIIUTENIS, TaK KaK TYITHKOBOE
MTOMEITICHUE MOKET OKa3aThCs IS BaC JIOBYIIIKOM;

-TIpY TYIICHUH DJICKTPOOOOPYIOBAHMS, HAXOAAIIETOCS O HaIPSHKCHHUEM,
HEoOXO0JMMO, YTOOBI PACCTOSHHE OT »dJICKTPOOOOpYyIOBaHMSA JO Hacajaka
(pacTpy6a) oruetymuTessi ObUIO HE MeHee | MeTpa;

- TyIIEHUE MPOU3BOIUTH C HABETPEHHOW CTOPOHBI;

- OCTaBJISITh CBOOOIHBIM My Th dBAKYaIlUU;

-TIPYU HEYJAYHOM TYIIIEHUU HEMEIJICHHO MOKUHYTh MOMEIICHHE U 0XKHIaTh
MTOMOIIIH.

Barie 3HaHne 00CTaHOBKM TOMOJKET MPUILISIITUM HA TTOMOIITb;

-IpU  TYIICHUHW OJHOBPEMEHHO HECKOJBbKUMHU OTHETYIIUTEISIMH HE
MPOU3BOJAUTH TYIICHHE CTPYSMU OTHETYIIAIEro BEIIECTBA, HaIMpPaBICHHBIMU
HaBCTpeYy IPYT APYTY,

- TIOCJIC OKOHYAHUS TYIICHUS OTXOJ HEOOXOIMMO MPOU3BOIUTH HAaXOSAChH
JUIIOM K Ovary,

-IpW HAJWYUW 3aMaCHOTO OTHETYIIUTEIS C OTHETYIIAINUM BEIIECTBOM

OXJIQXJAIOIIETO JEHCTBHS TMPOU3BECTH 0OPAaOOTKY HArpeThIX TOBEPXHOCTEH C
EJIBI0 IPEAYTPEIKICHUS TOBTOPHOTO BOCTIIAMCHEHHS.



[Tpunoxxenue 1

Kaaccudpukanus noxapos no 'OCT 27331-87

«IloxkapHas Texnuka. Kitaccugukauusi no;xapos»

Knacc moxapa

CuMBOJI KJ1acca mokapa

XapakTepuCTHKa Kjacca

I'openne TBEpABIX

A
BCIIECTB
B ['openune xuaKux
BEIIECTB
['openue razo006pa3HbIX
c BEILIECTB (HarpuMmep,
OBITOBOM Ta3, BOJIOPO/I,
MIPOTIaH)
D I'openue meTamioB
['openne
(E) P

QJICKTPOYCTAHOBOK




[Tpunoxenue 2

OIMPEAEJIEHUE HEOBXOJAMMOI'O KOJIMYECTBA ITEPBUYHbBIX
CPEACTB ITOXXAPOTYIIEHUWA (o T1T15-01-03)

1. ITpu onpeneneHny BUAOB U KOJIMYECTBA MIEPBUYHBIX CPEJICTB TOKAPOTYIIICHHSI
CIIEyeT YYUTHIBATh (DU3MKO-XMMUYECKHE W TI0KAPOOIIACHBIE CBOWCTBA TOPIOYHMX
BEIIECTB, WX OTHOIICHHWE K OTHETYMIANIUM BEIIECTBaM, a TaKXe IUIONIa b
MPOU3BOICTBEHHBIX TOMEIICHUM, OTKPBITHIX IUIOIIAI0K U YCTAHOBOK.

2.AcOecToBble TIOJIOTHA, TPYOOIIEPCTHRIE TKAHU U BOMJIOK pa3MepoM HE MEHee
1xIM mpeaHazHayeHbl s TYIIEHHS HEOOJBIIMX OYaroB IOXapoB IIpU
BOCIUJIAMEHEHUU BEIIECTB, TOPEHUE KOTOPHIX HE MOXKET MPOUCXOAUTH 0€3 T0CTyIa
Bo3ayxa. B Mecrax mpumenenus u xpanenusi JIBXK u K pasmeps! monoten moryt
ObITh yBenu4eHsl (2 X 1,5; 2 x 2 m).

Kaxnoe #3 MepeunciIeHHBIX CPEIACTB CIACAyeT MPHUMEHATHh I TYIICHHS
noskapoB kiaccos A, B, /1, (E), u3 pacdeTa oH0 Ha Kaxsie 200 M? IUIOIIA .

3.B cootBerctBum ¢ tpedoBanusamMu ['OCT 12.4.009-83 OGoukm st XpaHCHHS
BOJIBI JIOJDKHBI UMETh 00beM He MeHee (0,2 Ky0. M M KOMIUICKTOBATHCS BEAPAMH.
Smuky aa necka A0/KHBI uMeTh 00beM 0,5; 1,0 1 3 ky0. M U KOMILJIEKTOBAThCS
coBkoBoii somaroi o 'OCT 3620 - 76.

4, EMKOCTH IJi1 TI€CKa, BXOANIME B KOHCTPYKIHMIO ITOXApPHOTO CTEH/A,
JOJKHBI OBITH BMECTMMOCTBIO He MeHee 0,1 M°. KoHCTpyKuMs sIuKa NOIDKHA
o0ecrieunBaTh y100CTBO U3BJICUCHHUS MTECKA U UCKITIOYATh MOMA/IaHue OCAIKOB.

5.KoMmriekToBaHuE ~ TEXHOJIOTUYECKOTO  00OpYJOBAaHUS  OTHETYIIUTEIISIMU
OCYIIIECTBIIICTCS COTIIACHO TPEOOBAHUAM TEXHUUECKUX YCJIOBHIA (ITACIIOPTOB) HA ATO
000pyTIOBaHHE WJIM COOTBETCTBYIOIIUM TIPABUIIAM MOKAPHOU OE301MaCHOCTH.

6.KommiekToBanme UMITOPTHOTO 00opyaOBaHHMSI OTHETYIIUTEIIMHU
TIPOU3BOIUTCS COTIIACHO YCIIOBHUSM JIOTOBOPA Ha €r0 TTOCTaBKY.

7.BpiO0Op THMa U pacyeT HEOOXOAUMOTO KOJMYECTBA OTHETYIIWTENCH CIeIyeT
MPOU3BOJAUTh B 3aBUCHUMOCTH OT MX OTHETYyIIAIel CIOCOOHOCTH, MpenebHON
IJIOMIAIM, KJlacca TOKapa TOpPIOYUX BEIIECTB W MATEpUAlIOB B 3allUIIAEMOM
nomenieHnu uim Haoobekre cormacHo MCO Ne 3941-77:

KI1acc A — TOXapel TBEPABIX BEIIECTB, B OCHOBHOM OpPraHMYECKOTO
MPOUCXOXKJCHUS, TOPEHUE KOTOPBIX COMPOBOXKIACTCS TJICHHWEM (IpEeBECHHA,
TEKCTUJIb, OyMara);

Kiacc B — moskapel TOPrOYHX JKUIKOCTEH WITH TIABSIIIUXCS TBEPBIX BEIICCTR;

kiacc C — moskapsl Ta3oB;

Kyacc [l — moxappl METAJJIOB U UX CIUIABOB;

kiacc (E) — moskapsl, CBSI3aHHBIE C TOPEHUEM DJIEKTPOYCTAaHOBOK.

Beibop Tuna orserymmutens (MEPEABMKHOM WM Py4yHOM) OOYCIOBJIEH
pasMepaMd BO3MOXKHBIX O4YaroB Tmoxkapa. [Ipu uX 3HAYUTENBHBIX pa3zMepax
HE0O0XO0IMMO MCTIOIB30BaTh MEPEABIKHBIE OTHETYIINTEIH.

8.BriOupas orHeTymmTeNnh ¢ COOTBETCTBYIOIIMM TEMIIEPATYPHBIM MPEIEIoM



UCIIOJIb30BaHUs, HEOOXOAUMO YUYUTHIBATH KIMMATHUECKUE YCIIOBUSI AKCIUTyaTallud
3IaHUN U COOPYKEHUMU.

9.Ecnu BO3MOXHBI KOMOMHHUPOBAHHBIE OYard Moapa, TO MPEANOYTeHHE TpU
BBIOOPE OTHETYIIUTENS OTAACTCS 00JIee YHUBEPCATHHOMY IO 00JIACTH MMPUMECHEHUS.

10.JIns  mpenmenbHOW — TUIOMIAAM  TOMEIICHWH  Pa3HBIX  KaTETOPHM
(MakcUManbHOW TUIOIIAAM, 3alIUIAEMONl OJHUM WJIM TPYIIION OTHETYLIUTENCH)
HEOOXOAMMO TpeayCMaTpuBaTh YHUCIO OTHETYIIUTENe OJHOTO U3 THIIOB,
yKa3zaHHoe B Ta0J. 1 u 2 mepej 3HaKoM
«tH» WIH «+».

11.B 0O1IecCTBEHHBIX 3/IaHUSX M COOPYKEHHUSAX Ha KaXKJIOM 3Ta)e IOJKHBI
pa3MeIIaThCsl HE MEHEE JIBYX PYUYHBIX OTHETYIIUTENCH.

12.Ilomemenus kateropuu J[ MOTyT He OCHAUIAThCA OTHETYIIMTEISMH,
eCIM UX IIOoIAb He mpesbimaet 100 M2,

[Ipy HaaTUYMKM HECKOJbKMX HEOONBIIMX TOMEIICHUM OJHOM KaTeropuu
MOXKAPHOM OMACHOCTH KOJIMYECTBO HEOOXOUMBIX OTHETYILUTENICH ONpenenseTcs
coryiacHo 1. 17 u taba. 1 1 2 ¢ yueToM CyMMapHOH IJIOIMIaAN ITUX TTOMEIIEHUM.

14.OrueTymuTeNu, OTIPABICHHBIE C TPEANPUATHS HA TIepe3apsaaKy, JTOKHBI
3aMEHSATHCS COOTBETCTBYIOIIAM KOJMYECTBOM 3aPSKEHHBIX OTHETYIIUTENEH.

15.11pu 3amute nomenieHnd 9BM, TeneoHHBIX CTaHIUIA, My3€€eB, apXHUBOB U
T.JI. CJIEYET YUYUTHIBATH CHEIU(DUKY B3aUMOJEHCTBUS OTHETYIIAIMNX BEIIECTB C
3allUIaeMbIMU  000pYJIOBaHUEM, H3JCIUsIMU, MartepuaiaMu U T.M. JlaHHBIE
MOMEIICHUSI  clieAyeT OoO0OpyAOBaTh XJAJOHOBBIMH U  YIVIEKUCJIOTHBIMU
OTHETYLIUTEIAMU C  YYE€TOM  IMPENEIbHO  JOMYCTUMOW  KOHIIEHTpAIUU
OTHETYIIAIIETO BEIIECTBA.

16.ITomemienus, 00OpYy/IOBaHHbIE  ABTOMATHYECKMUMU  CTallMOHAPHBIMU
YCTAaHOBKaMM TOXKAapOTYIIeHUsI, oOecrneunBaroTcss orHerymuteasmMu Ha 50 %,
MCXOJ U3 UX PACUETHOIOKOJINYECTBA.

17.PaccTtosiHME OT BO3MOXHOI'O oOuara To)Xkapa 10 MecTa pa3MelleHus
OTHETYILIUTENS HE JOJKHO TpeBbimaTh 20 M sl OOIIECTBEHHBIX 3JaHUN U
coopyxenuit; 30 m w1 nomeuienni kareropud A, b u B; 40 M a5 nomeneHuit
kareropuii B u I'; 70 M 1iia nomenienunii kareropuu /1.

18.Ha o00bekTe MTOKHO OBITH OMNPENSICHO JHIO, OTBETCTBEHHOE 3a
NpUOOpETEHNE, PEMOHT, COXPAHHOCTh U TOTOBHOCTh K JEHUCTBHUIO TEPBUUHBIX
CPEACTB MOXKAPOTYIICHUS.

VYuer npoBepKH HAIMYKS U COCTOSHUSI IEPBUYHBIX CPEACTB MOKAPOTYILICHHS
CJIEIyEeT BECTU B CICIIMAIIBHOM KypHAJIe MPOU3BOJILHON (DOPMBI.

19.Kaxaplii OTHETYIIUTEb, YCTAHOBJICHHBIM Ha OOBEKTE, IOJDKEH HMETh
MOPSIIKOBBI HOMEp, HAaHECEHHBIN Ha Kopiyc Oenoi kpackod. Ha Hero 3aBomsar
MacropT MO YCTaHOBIIEHHOU (opme.

20.0rHeTymuUTENM JTOJKHBI BCET/Ia COMEPKAThCS B MUCIPABHOM COCTOSIIIHIM,
MEPUOINYECKU OCMATPUBATHCS, TPOBEPSITHCSI U CBOEBPEMEHHO MEPE3aPsKATHCS.

21.B 3umHee Bpems (mpu Temnepatype Huxe 1 °C) orserymurenu
HEOOXOMMO XPaHUTh B OTAIJIMBAEMBIX MTOMEIICHUSX.

22 Pa3MellleHUe TEPBUYHBIX CPEACTB IMOXKAPOTYIIEHUS B  KOPHUAOpAX,
MPOX0JIaX HEJOJDKHO TPEeNsTCTBOBAaThL 0e€30MacHOi »Bakyanuu mgwojaen. Hx



CJIEyeT pacmoyiarath Ha BUJHBIX MeCTax BOJHM3HU OT BHIXOJOB M3 MMOMEIICHUN HA
BBICOTE HE Oojiee 1,5 m.

23.AcOecToBOE TIOJIOTHO, BOMIOK (KOIIMY) PEKOMEHAYETCS XpaHUTh B
METAITMISCKUX (PyTIsIpax C KPBIIIKaMu, nepuoandecku (He pexe | paza B Tpu
MecsI1a) MPOCYITUBATh U OYUIIATH OT ITBLUITH.

24 ]Ins  pa3MelieHHUs ~ TEPBHYHBIX  CPEICTB  IMOXAPOTYIICHUS B
MPOU3BOACTBEHHBIX U CKJIQJICKUX TIOMEIICHUSAX, a TaKXE Ha TEPPUTOPHH
00BEKTOB JIOJKHBI 000PY10BaThCSA MOKAPHBIE MTUTHI (ITYHKTHI).

25.cionp30BaHue  TEPBHYHBIX  CPEACTB  TOXKAPOTYIICHHWS IS
XO3SUCTBEHHBIX M TMPOYUX HYXKJ, HE CBA3aHHBIX C TYyIICHHEM IOXapa, He
JIOITYCKaeTCH.

Taomuma 1
HopMbl ocHameHusi IOMeIeHUH i ePEeHOCHBIMH OrHETYIIHTEIAMH

Hpene [Iennbie n Hopoukossie Xﬂa}i(e)HOB YFH;I;II’I;HOT
Kareropus JbHAsI OTHETYILHU
HoMeltiermst | sammima Kirace BOJIHBIC Temt pvecriy | OTHETYWIH | OTHETYIIHTE
MOXa | OTHETYIIUTE TeNH JI1 BMECTHMO
(o HITb emas OCTBIO, JT
105-95) e pa | 1M BMECTUMO BMECTHMO CTBIO, JI
2 cthio 10 11 5| 5 10 CTBIO 9 5 (8)
2(3)n
A 2++ - | 2+ 1++ - - -
A,b.B B 4+ S 2+ | 14+ 4+ i .
(roproune 200 C - - 24+ | 1++ 4+ - -
rasbl U i ) I YR R - - -
KHUJIKOCTH) E ) o+ | 14+ - - 2++
4| %
A 2++ N 1+ - -
B 400 pi - 2+ | 1++ - - 2+
E - T2+ | 1+ 2+ 4+
T+
2+
B 2+ + | 1+ - - -
r 800 C i i or | 1+ . - -
+
4 | 2+
A 2++ + | + 1+ - - -
rLa 1800 pi - - | 2+ | 1++ - - -
E - 2 | 2+ 1+ 2+ 4+ 2++
+ | +
g |
O6mecTBen 800 A 4++ L7 2+ - - 4+
HBIE 3/1aHHS E - s 2+ 4+ 4+ 2++
+




Ta0muma 2

HOprl OCHAIICHUHA l'[OMeHIeHHﬁ NnepeABUKHBIMHU OTHETYIIUTECJISIMU

Kom6unmuposa VYraekucnor
Mpere BoznymHo- HHbIE HbIE
Karero peA TICHHBIE U orneryurenu | IlopomkoBsie | OTHETyHIMTE
apHasg | Kiace
pus OTHETYIINTE (menHa- OTHETYIIUTE | JIU BMECTHMO
3ammmiae | moxa
romerie JI1 BMECTUMO MIOPOIIIOK) JI1 BMECTUMO CTBIO, JI
Mas 10 pa
HUSA b, M2 cteto 100 1 | BMeCTUMOCTBIO | CThO, 100 11
HHab, 100 1 25 | 80
A, b, B A 1++ 1++ 1++ - 3+
(roprosme 500 B 2+ 1++ 1++ - 3+
rasbl U C i 1+ 144 i 3+
KHJIKOC i i } Lo+ i i
E - - 1+ 2+ | 1++
TH)
B (xpome A 1++ 1++ 1++ 4+ 2+
TOPIOYUX B 2+ 1++ 1++ - 3+
ra3oB U 800 C - 1+ 1++ - 3+
JKUJIKOCTE Ji| - - 1++ - -
i), E - - 1+ 1++ 1+
Ilpumeuanus:

1./Ing TymieHHWs oOdYaroB IOoXKapa pPas3IMYHBIX KJIACCOB TMOPOIIKOBBIC
OTHETYIIUTEIU JOJKHBI UMETh COOTBETCTBYIOIIME 3aPsJIbl:

st knacca A — nopomok tuna ABCE;

nist k1accoB B, C u E — tuna BCE umn ABCE;

Juts knacca JI — tuna /J1.

3.3HakoM «++» OTMEUYEHbl PEKOMEHJYEeMbleé K OCHAILEHHIO OOBEKTOB
OTHETYIINUTENIN; 3HAKOM «1» OTHETYUIMTEIHN, IPUMEHEHUE KOTOPBIX JOIYCKAETCA
IpU OTCYTCTBHM PEKOMEHJYEMBIX WM MPU COOTBETCTBYIOIIEM OOOCHOBAaHMWH;
3HAKOM «-» OTHETYIIMTEIU, KOTOPbIE HE JOMYCKAKOTCA Il OCHALIEHWS JAaHHBIX

00BEKTOB.




Tabmaua 3

Kareropuu nomMenieHuii 1o B3pbIBONOKAPHON U MOKAPHOU ONTACHOCTH

Kareropus nomenenus

XapakTeprucTUKa BEIIECTB M MATEPHATIOB, HAXOJISIIIIXCS
(oOpararomuxcs) B IOMENIEHUN

A
B3PBIBOIIOKAPOOIIaCHAs

l'oproune ra3pl, JIErKOBOCIUIAMEHSIOIIMECS KUIKOCTH C
TemrepaTypoil Bembliku He Oosee 28°C B TaKOM KOJIHMYECTBE,
YTO MOTYT 00pa30BbIBATH B3PHIBOOMACHBIE MTAPOTa30BO3AYILIHbIE
CMECH, NIPHU BOCIUIAMEHEHUU KOTOPBIX Pa3BUBACTCS PACUETHOE
n30bITOYHOE J1aBJIEHUE B3phIBa B MOMEUICHUH, MPEBBILIAIONIEE 5
klIa.

BemectBa u Mmarepuainbl, COCOOHBIE B3pBIBATHCS U TOPETh
IpU B3aUMOJECHCTBUMU C BOJOHM, KHCIOPOAOM BO3JyXa WK APYT C
JIPYrOM B TaKOM KOJHMYECTBE, YTO PACUETHOE U30BITOUYHOE JIABJICHHE
B3pbIBa B IOMeIIeHUHU IIpeBblmaeT S klla

b
B3PbIBOIIOKAPOOIIaCHAA

['optoune mnbUIM WIM BOJOKHA, JIETKOBOCIUIAMEHSIOLINECS
KUAKOCTU C TemIepaTypoi Bemblliku Oosiee 28°C, roprouue
KHUJIKOCTHM B TakOM KOJMYECTBE, 4YTO MOTYT OOpa3oBbIBAThH
B3PBIBOOIIACHBIE MBLICBO3AYIIHBIE WM TapOBO3AYIIHBIE CMECH,
OpY  BOCIUIAMEHEHMHM  KOTOPBIX  Pa3BUBAETCA  pacyeTHOE
M30BITOYHOE JIABJICHHE B3PBHIBA B IOMEIICHHUH, TPEBBIMIAIONIEE 5
klla

B1-B4
[10’KapooIacHbIe

['oprourie U TpyAHOrOpIOYUE >KUIKOCTH, TBEPJbIE T'OPHOYHE U
TPYJHOTOPIOYKE BEIIECTBA U MaTepUaibl (B TOM YHCIIE TN U BO-
JIOKHA), BELIECTBa U MaTepHalibl, CIIOCOOHBIE MIPH B3aWMOAEHCTBUU
C BOJIOHM, KHCIIOPOJAOM BO31yXa WJIM JIPYT C JAPYTOM TOJBKO I'OpPETh
IIPU YCIIOBUH, YTO IOMEIIEHNUS, B KOTOPBIX OHU UMEIOTCS B HAIMYUU
WK o0palIaTcs, He OTHOCATCS K KaTeropusiM A wiu b

r
HEB3PBIBOIIOXKAPOOITaCHaA

Heroproune BemiecTBa M Marepuaibl B TOpsiueM, packaleHHOM
WIA pPAacIJaBI€HHOM COCTOSHUM, Tpolecc o0pabOTKH KOTOPBIX
COIPOBOXK/IAETCSI BBIJICJIEHUEM JIyUUCTON TEIUIOTHI, UCKP U IJIAMEHU;
rOproYMe rasbl, JKUAKOCTHU U TBEPHAbIE BEIIECTBA, KOTOPHIE
CKMTAIOTCS WM YTUIM3UPYIOTCS B KAUeCTBE TOILIMBA

A

HCIIOXKXapoonaCHasa

Heroploqne BCIICCTBA U MaTCpHaJIbl B XOJIOAHOM COCTOSIHUU

3. 3adanue na paoomy

B otuere

JOJIXKHBI

OBITH MNpUBCACHBI AAHHBIC O IIPHUMCHACMBIX

OTHETYIIANINX BEHIECTBaX C YKa3aHHEM OCHOBHOTO U JIOMOJHHUTEIHHOTO
Tymamero 3¢dexra u 00JaCTH NPUMEHEHHS KaXA0r0 U3 HUX.
B coorBerctBun ¢ [III1b-01-03 (cm. Ilpunoxkenwe 2) omnpenenute

KOJIMYCCTBO

OTHETYILLIUTENIEN IS

TYHICHUA  BO3MOKHOTO  BO3rOpaHuUA B

MOMENIEHUH OOLIECTBEHHOrO 31aHus miomansio 180 m2. TloxkapHas Harpyska —
JIEPEBSHHBIE TIOJIBI, XJIOMYATOOYMaKHBIC ITOPHI, IEPEBIHHBIE CTOJIBI.
[ToaroroBbTE OTBETHI HA KOHTPOJIBHBIE BOMPOCHI.




4. Konmponvhuie éonpocul

1. Yto Ha3bIBaeTCS MOKapOM, TOPEHUEM?

2.HeoOxoammoe yciioBre BOSHUKHOBEHUS TOPCHUS.

3. CUCTEMBI DIIEKTPUIECKOM TIOKAPHOU CUTHATM3AIINN.

4. YcrporicTBo myueBoit u nuierduoit IIIC.

5. JloctronHcTBa M HEAOCTATKU paauaibHOl U KojblieBoit DI1C.

6. MeTobl mpeKpalieHusi TOpEeHHUs.

/. Oruerymiamye BeuecTBa, 00JacTh IPUMEHEHHUS KaXK0T0 U3 HUX.

8. Knaccudukarms OTHETYLIUTeNeH 1o BUTY OTHETacUTEIbHOTO
BEIIECTBA.

9. IMpunnmn peictBus oruerymmuteneit: OXII, OBII, OV, OII.

10.Knaccuduxarus moxxapos.

11. Kateropuu  moMmemieHW MO  B3PBIBONOXKAPHOM W TOXKApHOU

OMACHOCTH.



INPAKTUYECKAS PABOTA Ne 6
OIIPEAEJIEHUE 103 OBJIYYEHUA OT TAMMA-
N3JYYAIOIIUX PAIMOHYKJIN1OB

1. Ilenw u 3a0auu pabomut

Ileny pabompr: OCBONTH METOAMKY PACUeTa J03 BHYTPEHHETO OOIyUEHUs MTPU
yHnoTpeOJeHNH  MPOAYKTOB  MUTAHUS, COACpXKAIIMX  ramma-u3aydaromme
PaOHYKITUIBIL.

3aoauu padomsi: U3y4UTh METOJUKY pacdyeTa MOIIHOCTH JI03bI, IIOJy4aeMOn
YeJIOBEKOM IIPpU BHYTPEHHEM OOJYYEHHM; HW3YYUTb METOJIUKY OIpEAeICHUs
YPOBHSL pHUCKa OT OOJy4Y€HHs; paccuuTaThb TIOJOBBIE J03bl HOHU3HMPYIOIIETO
BHYTPEHHEro OOJy4YeHHs OT pPaJMOHYKIUIOB, IOMABIIMX B TEJIO YEJIOBEKA C
IPOAYKTaMU MUTAHUSL.

2. Teopemuueckue ceedenus

2.1 Ocnoenvie napamempbol, xapaxKmepu3syroujue UOHUUPYIOuiee
usjiyueHue

JIronn MOCTOSIHHO TOABEPTAKOTCA BO3ACHUCTBHIO BHEIIHETO HOHU3HPYIOIIETO
U3ITy4YEeHHsI OT COJHIA U TOBEPXHOCTH 3€MJIU, & TAK)KE BHYTPEHHETO OOIyUYEHUsl OT
MOMAIA0IINX BHYTPh OpraHu3Ma pajuoHyKIUI0B MPU JAbIXaHUU U YIOTPEOJICHUH
BOJIbI ¥ TUIIH.

Bonpoce! onpezenenus 103 o0ayyeHUs IO ObLIN aKTyaJbHBIMU BO BpEMs
U TI0CJI€ MPOBEJACHUS HCHBITAHUN SAEPHOTO OpYKHSA, HO OCOOYIO aKTyalbHOCTh
noyiyyrsid mociie aBapun Ha YepHoObuibckoit ADC, korga B atMmocdepy ObLIO
BbIOpomieHo okosio 50 MKu pa3nuuHbIX pPaIUOHYKIUAOB M PaAMOAKTUBHBIM
BBINIAJCHUSAM ObUIM MOJBEPTHYTHI TeppuTopun YKpauhsl, benopyccun u Poccum.
[lepBuynass uHoOpManus 0 paAMAllMOHHOM  3arps3HEHUM  TEPPUTOPUU
NPaKTUYECKA HE JAeT MPEACTABICHUS O BO3MOXKHBIX HMHJMBHIYalIbHBIX J103aX
oOnyueHus W TyTsIX (OPMUPOBAHHMS CYMMApHOM J03bl y 4YEJIOBEKa, MOITOMY
HEOOXOAMMBI 3HAHMS pacyera 03 O0OJyueHHs (B TMEpBYIO oOdYepeab OT Y-
U3ITyYAIONINX PaAUOHYKIUIOB) U ONPE/IETICHUSI YPOBHS PUCKA.

OCHOBHBIMHM MapaMeTpaMU PAAUOHYKIIUJIOB SBIISIOTCS: aKTUBHOCTb U MEPUO]L
nojypacmnaja (tabdamma 1).

[Ipu pacuerax HUCHOJB3YIOTCA NOHATHUS SKCIO3WLMOHHOM, MOTJIOLIEHHOW U
AKBUBAJICHTHOM /103 00TyUeHHUS.



Tabnuna 1 — PaguoOuonorunyeckue cBOMCTBAa HYKIHIOB

Hyxmun |9ddextuBr| 'amma- | Ilepuon |Kputmuecku Hons nyknuna, [Tepuon
ast PHEPrus |[IOCTOSIHHA| IoJTypac | i oprax MONAJAI0IIEro B MOJTYBbIBE
E M>B i ama paccMaTpUBAEMBbI | JIEHHS U3
s pacn K., T,,, CyT. opras opranusma
P-cm? 1pH Tipn T_B ,CYT.
3arjaThiBa | BABIXaHUU | 9
- mKu Huu f, f,
Bce teno 0,3 0,45 9,5
60co 1,5 6,75 1,9-103
ITeuensn 0,001 0,02 9,5
Bce teno 1,0 0,75 138
131, 0,41 1,69 8
Hlprosnz. | = 5 0,23 138
Keresa
137¢s 0,59 3,19 1,1-10* Bce teno 1,0 0,75 70
226Ra 110 9,36 5,9-10° Bce Teno 0,3 0,4 8,1-10°
90sr 1,1 2,94 1-10* Ckener 0,3 0,12 1,8-10*
Bce teno 10 0,25 100
235U 46 051 26 1011 Koctn 0,1 10-5 0,028 300
TTouku 1,1-10° 0,028 15

DOKBUBAJIEHTHAs] 1032 YYHUTBIBAET HE TOJBKO DHEPruio, IepeaBacMylo

BEILIECTRY,

HO

n

TC

OMOJIOTUYECKHE

IIPpOHHKAaKoIasa pagruanusa B TCJIC YCIIOBCKaA!:

Daxe = Dnom : KZ = D

KCn

3 deKThI,

KOTOpBIC

'Kl'Kz

IPOU3BOIUT

1)

Tabnuua 2 — Cpennue 3HaueHus Kodppuuuenrta kauectsa K,

Bun nznyyenus

K,, 3B/I'p unu 63p/pan

PeHTreHOBCKOE U Y-H3TyUeHUe 1
DJIEKTPOHBI U TO3UTPOHBI, 3 1
Hetitponsl ¢ saeprueit mensine 20 k9B 3
Hetitponsl ¢ sneprueii 0,1 — 10 MaB 10
a-u3nydeHue ¢ sHeprueit menpie 10 MaB 20

B cucreme CU eaununeld n3MepeHnsl S5KBUBAJIEHTHOM 03Bl SBISETCA 3UBEPT

(3m).
CrnenuanbHON €TMHULICH SKBUBAJICHTHOM J103bI ABJISETCS 09p (OMOJIOTHYECKUIA
HKBUBAJIEHT PEHTIEHA).




JU1s pEHTT€HOBCKOTO U Y-U31y4eHHs KOd()PULIMEHTHI

K,= 1 pan/P, K,= 1 63p/pan u 1P skBuBanenren 1 6ap, T.e. 1P—1 page—1
09p.

YToObl OTMETUTH pa3iIudyhe MEXKAY HKCIO3UIMOHHOM, MOTJOMEHHOW U
DKBUBAJICHTHOU J103aMH, a TAK)KE €AUHULIAMU U3MEPEHHUH 3TH [TapaMeTPhl CBEJICHBI

B Ta0uILy 3.
Tabnuua 3 — OcHOBHBIE TApPAMETPHI, XapaKTEPU3YIOIINE HOHU3UPYIOIIEe
U3ITy4YCHHE
[TapameTpsr E nrHuie1 nsmepenust
Crapas cucteMa | Cuctema CHU
A — AKTUBHOCTh bk (Gekkepenn)
paaMoOHyKIMIA (KOJIMYECTBO 1 bk =1 pacn/c
YacTHIl, BBUICTAIONIUX W3 1 Ku=3,7-10" bk
BEIIECTBA B €]1. BpEMEHH)
Doken —  DKCIO3HUIIMOHHAS P (pentren) Kin/kr
no3a  (ompepensieTcs IO 1P =2,610" Kn/kr
SHEPIHH, MOTJIONIEHHOMN
BO3JIyXOM, BOJIOM U IPYTHUMH
BEIICCTBAMH )
Duorn — TOTJIOIIEHHAS 1032 pan I'p (rpei)
(ompenensercss MO SHEPruw, 1 I'p =1 JIx/kr
MOTJIONIEHHOMN BO3/IYXOM, 100 pan=1Tp
BOJIOU u JIPYTUMU
BEII[ECTBAMH)
Do — DKBHUBAJICHTHAsl 1032 09p ’ 3B (3uBEpPT)
(ompenaensercs Mo JEHCTBUIO 100 69p =1 3B
Ha YeJIOBEKA)
Do = Dier Ko = D, - Ky - Ky

Jlns  peHTreHoBckoro u y-u3nyyeHuss 1 P oskBuBanenteH 1 Odp, T.e.
koapummentsr K, = 1 pag/P = 0,01 I'p/P, K, =1 63p/pan=13/Ip, | P < 1
pag < 163p, 100P > 1Tp— 138

MONIIHOCTh 3KCIO3UIIMOHHOM, MOIJIONIEHHOM WM 3KBUBAJCHTHOM J0O3BI D
XapaKkTepU3yeTcs 10301, OJTYUYEHHON B €IMHULLY BPEMEHH, T.€.
> AD
D=""
At (2)
rae AD mpupallieHue 103bI 3a IPOMEKYTOK BpEMECHH At .

MOIHOCTh 3KCIMO3UIMOHHON H03bl D, H3MepsieTca B cucteme CU B
Ki/(xr-c); BHECUCTEeMHBIMU eAMHUIIaMHU sBJsit0TCS P/c, P/4, MP/4, MxP/4 u np.

MontHoCTh MOTIOMEHHONW 11036l D.... B cucteme CHU msmepsercs B I'p/c,
MkI'p/c, al'p/c u T.11.

MonHOCTh AKBUBAJIGHTHOM 103b1 D... m3Mepsercs B cucreme CHU B 3B/c,
M3B/4, MK3B/4; BHECUCTEMHBIMH €IMHHUIIAMH SBJISIOTCS 03p/C, O3p/4 U T.1.



[To m3MepeHHBIM 3HAYEHUSM MOIIHOCTH JI03bl MOXHO ONPEACTHTH J03Y
O0Ty4eHHUS:

D= [Da 3)

CCJIM MOIMTHOCTDb JO3bI HC MCHACTCA BO BPCMCHHU, TO
D=D-t (4)
rae t — BpeMs BO3AEHCTBUSA NOHU3UPYIOLIETO U3IIyYEHHUS.

2.2. Hopmuposanue 003 001yueHus

YcnoBusi  OezomacHOM — pabOTBl € paJMOAKTUBHBIMHU  BELIECTBAMHU
pernamentupoBanbl Hopmamu panmarmonHoit Oe3omacHoctu HPbB-76/87 wu
OCHOBHBIMHM CaHUTAPHBIMU MPABHIIAMU Pa0OTHl C PATUOAKTUBHBIMU BEIlIECTBAMU
U IPYTMMH UCTOYHHKAMHU HOHU3UpYyrommx u3nyuenuit OCII-72/87 [1].

PamnanmmonHomy BO3IEHCTBUIO MOTYT TMOJBEPraTbCsl HE TOJBKO JIMIIA,
HEIMOCPEJICTBEHHO paloTalole C paguoaKTUBHBIMU BEIIECTBAMH, HO U
HaceseHue, norromy Hopmamu HPbB-76/78 ycTtanoBieHbl IpeieIbHO IOy CTUMbIE
YPOBHU OOJYyYEHHUS B 3aBUCUMOCTU OT KATEropuud OOJYYEHHBIX JIUI[ U TPYHIIBI
KPUTUYECKUX OpraHoB (Tadnuia 4).

Tabnuua 4 — Jlo30BbI€ MpeAebl 00TyYeHus

J1030BbIC TIpEICITbI BHEIITHETO KputHueckasi rpyrmima opraHos
Y BHYTPEHHETO 00JTy4YeHHUS, 1 2 3
03p 3a roa (Bce Teno, MoJIoBbIE (MBITIIIBI, (KOXHBIH ITOKPOB,
JKeJe3bl U KPacHBIN IIUTOBUTHAS KOCTHasI TKaHb,
KOCTHBIN MO3T) | kele3a, BHyTPEHHUE | KUCTU PYK, CTOIIBI)
Oprasbl)
[OAJA nns xareropum A
(mpoeccroHalbHBIE
pabOTHHUKH, TOCTOSIHHO WU
BPEMEHHO paboTaroriue 5 15 30
HETIOCPEICTBEHHO c
HUCTOYHUKAMU

VMOHM3UPYIOLINX U3ITyUYEHUs)

I nmns  kareropun b
(Hacenenue, He paboTarolee
HETIOCPEICTBEHHO c
VCTOYHUKAMH M3JIy4EHHUs, HO 0,5 15 3
MOYKET I0/IBEPraThCs
BO3JCHCTBHUIO
pPaJMOaKTHBHBIX BEIIECTB)




2.2. Onpeoenenue 003 GHyMpPeEHHE20 00JIYUEHUA 2AMMA-UZTYUAIOWUMU
Ppaouonykauoamu

PamnoakTuBHBIC BemIECTBA MOTYT IOCTyHaTh B OpPraHW3M YeEJIOBEKa IPHU
BIIIXaHUHM BO3MlyXa, 3arpsA3HCHHOTO pPAaJWOAKTUBHBIMHA BEIECTBAMH, dYepe3
KEIyJOYHO-KUIICYHbIN TPakT, a Takke depe3 Koxy. M3-3a Oonbmioro obdbema
neroynoil Bentunsanuu (20 M3/cyT) u Gonee BBICOKOTO KOI(P(HUIMEHTA YCBOCHHE
HamOoJiee onaceH nepBbiil MyTh. KOAMYeCcTBO paiOHYKINAOB, MOCTYNAIOUINX U3
KEITYJJOUHO-KUIIEYHOTO TpakTa B KpPOBb, 3aBUCUT OT €ro BHJA, HANpUMEp
upKoHuid Zr i Hrnoomit ND mpakTHYecKku He MOCTyHaroT B KpoBb (KoddduiimeHT
pe3opOIMy cocTaBisieT JOJaM MpoueHTa), BucMyT Bi — 1%, Gapuii Ba — 5%,
ko6anbT CO u ctponuit Sr — 10 30%, BOJIOPOJ U IEIOYHO3EMENIbHBIE BEIIECTBA —
100%.

[ToctymiieHus B KpoBb 4epe3 HEMOBPExXACHHYIO KOXKY B 200-300 pa3 MeHbIIe
4eM 4Yepe3 IKeIyJOYHO-KHMIIECYHBIH TpakT. VICKIIOUeHHWe COCTaBIseT H30TOI
BOJIOPOJIa — TPUTHM, JIETKO MMPOHUKAIOIINNA B KPOBb YEPE3 KOKY.

[To xapaktepy pacmpeneneHus B OpraHW3MeE pPaJuOaKTHBHBIC BEIECTBA
YCIIOBHO pAa3NENsAIOTCS Ha TpH TPYNIBL: PABHOMEPHO pacHpeesIFoImecs
OpraHu3Me, OTJIararoluecs MPEeUMYIIIECTBEHHO B CKEJIeTe M KOHIICHTPUPYIOIIUECS
B nedeHu (cMm. Tabmuiy 1). Ocoboe MecTo 3aHMMAeT pPaJUOaKTUBHBIA MO,
KOTOPBIN CEJIEKTUBHO OTJAraeTcsi B IIUTOBUTHOM jKelie3e.

MomHOCTh 703bI, MOJy4YacMasi YEJIOBEKOM MpPU BHYTPEHHEM OOJIyUYEeHUH B
o0I1IeM BH/JIE OTIPEAEISAETCS BBIPAXKEHUEM

-11
Doks.en :2,710 .Ayr) 'K}/ pgKlKZ (5)

r1€ Doiwean — MOIIHOCTH SKBUBAJEHTHOM J03bI B PacCMaTpPUBAEMOM OpraHe WU
TKaHW MPU BHYTPEHHEM OOJyUEHUH YeJIOBeKa, 3B/4;
A, — YZHenbHas aKTHBHOCTh DPAJMOHYKIMAA B PacCMaTPUBAEMOM OpraHe

yeloBeka, bk/Kr;

K, — raMMa-roCTOsIHHas paJMOHyKIIN/Ia, P'CMZ/(‘I'MKI/I);

p — INIOTHOCTH TKaHH, ( p =1 r/cmd);

g — FreOMETPUUYECKHI PakTop, cM;

K, — k03¢ dUIMeHT nepeBoaa €IUHUIIBI IKCTIO3UIIMOHHON J103bI B €AUHUILY
noryomennou 10351, (K, = 0,01 I'p/P);

K, — ko3¢ durmeHt kauectra odyuenus, (K,= 1 3s/I'p).

VienbHas AaKkTMBHOCTh paJMOHyKmuga A ,, BK/Kr paccuuMThIBaeTcs 1o

bopmyiie

A-f
A, =——
m (6)
rac A — AaKTUBHOCTH CAUHHNYHOT O HOCTYH.HCHI/ISI paJII/IOHYKHI/I)Ia B OpFaHI/I?)M

YeJlnoBeKa, bk;
f — xoaddumment meradonmszma (cMm. Tadauiy 1);



m — Macca BCEro TeJjia 4esioBeKa (€Clu PaJuOHYKJIUA PacHpoCTpaHsIeTCs Mo
BCEMY TeJTy) WJIM Macca OpraHa 4eJi0BeKa, Ky/1a MOCTYMaeT PaAuOHYKIIU/I, KT.

['eomerpuyeckuid pakTop g YUUTHIBAET COOTHOIIEHHE MacChl 00Jy4aeMoro
TeJa WM OpraHa W €ro TeOMETPUYECKUX pa3MepoB. Hampumep, yem HmKe pocT
yesioBeka 1 00JIbIlle ero Macca, TeM 0oJibiie g:

pocT 2 M, Mmacca 60 xr g=117 cm;

poct 1,7 M, wmacca 70 kr g =126 cm;

poct 1,4 M, wmacca 100 kr g =154 cm.

IIpu oOmyuenun medyenn wmaccod 1,8 Kr reomerpuueckuid (aktop
npuHuMaetcsi paBHbIM § = 80 cm. [Ipu oOydyeHUH MUTOBUIHOM Kelle3bl Maccoi
20 r g = 40cwm.

['omoByI0 1103y BHYTPEHHETO OOJYYEHHS CIEIyeT OIpeNesTh C Y4YETOM
3¢ (HEKTUBHOTO TTEPHO/Ia TTOJTYBBIBEICHUS HYKIUIO0B 3 OpraHu3Ma

_ T 1/2 T BI2

Ty +Tg), (7)
rae  T,, — 9bdEKTHBHBIN IEPHOJ TIOTyBBIBEICHHUS, CYT;

o

T,, — IEpHOJ ToJTypacnaga n3oToma, CyT;
T,, — TEpHOA NOIYyBBIBEJCHUS W3 OpraHu3Ma, T.e. BpeMs, B TEUCHHE

KOTOPOTO M3 OpraHW3Ma BBIBOJMTCS TMOJIOBUHA HMMEIOIIETOCS PaJdOaKTUBHOIO
BEILECTBA, CYT.

D, = Doue-365-24 mpu T,, > 365 CyT, (8)
D,.or = Dowean-T,, - 24 npu T,, <365 cyT, 9)
rae D, . — 3KBHBAJEHTHAas rofoBas 103a BHYTPEHHEr0 00Jy4YeHusl, 3B/TO;

Dsxeer — MOIIIHOCTH 9KBUBAJICHTHOM J03bI BHYTPEHHET0 00TyueHusl, 3B/4;
36524 — KOTM4YEeCTBO YacOB OOJyUEHHUS B TOJ, Y/TOJ.

[Tpumep 2.3:1. PaccunTaTh BHYTPEHHIOI T'OJOBYIO 103y OOJydeHHs YelIOBEKa B
pe3yJbTaTe BIBIXaHUS PaJUMOAKTHBHONW mblmu °°Sr B KomuyecTse 2 T
akTuBHOCTHIO 10 KU/kT.

Pemenue.

B pesynbTare INOmajaHus B OPraHu3M dYeJIOBEKa pPaJUOHYKIMK °Sr
3a/Iep’)KUBAETCA B MHHEPAIBHOM YaCTH KOCTEM M OYEHb TPYAHO BBIBOJUTCS W3
opranmsma T,, =18-10* cyT (tabnuma 1). OOIy4eHHIO TIOJBEPraeTCs BCE TEIIO

YeI0BeKa.

EJIMHUYHOE MOCTYIUIEHHE paguoHyKmmMaa °Sr cocTaBiseT 2 T, IO3TOMY
AKTUBHOCTh €UHMYHOTO TIOCTYTIJICHHUS

A=2-10"-10Ku =7,4-10° Bk
VY 1enpHy0 aKTHBHOCThH pacCUnThIBaeM 1o Gopmyiie (6)
_A-f7,4.10°-012
yo m -
MoIHOCTB 7035l MOJIy4YaecMor YeT0OBEKOM, onpeaesteM mo Gopmyie (5)

I:.)ake.fm = 217'10711 ' Ayz) ’ K7 P9 Kl ’ KZ =

=1,27-10° Bx/kr




=2,7-10"-1,27-10°-2,94-1-126-0,01-1=
=1,27-10" 3B/u
O¢ddexTuBHBIA MEpUO TMOITYBBIBEACHHUS pPATUOHYKIUAA BBIUUCISIEM TIO
bopmyne (7)
- = Typ Ty _ 1044 '1'8'1044 =6,4-10° CcyT
T,,+T,, 10"+18-10
FOI[OByI-O 9KBUBAJICHTHYIO 103y BHYTPCHHCTO 06Hy‘{eHI/IH BBIYHCJIIACM 110

hopmyie (8)

D, = Doww-365-24=127-10" -365.24 =11 3B/rox
[Tomydyennas no3a B 220 pa3 npesbiaet [IJIL] 1151 HaceneHus.
[Tpumep 2.3.2. PaccunTaTh BHYTPSHHIOIO TOAOBYIO 03y OOJTyUYCHHS YeIOBeKa B
pe3ynbTaTe yrnoTpeOaeHUs UM B MUY €KeTHEeBHO B TeueHue 200 mHein
no 0,5 1 monoka ¢ paguonykmuaom 3 akrusrocteio 7,4-10 bx/n u
cpaBHuUTh ¢ [IJI1] nns Hacenenus.

Pemenue.

Paguonyxmuy 3! momamaer Bo Bee TeNo 4eIOBEKa U B IIUTOBUIHYIO JKEJIE3y
(cM. Tabnuy 1).

PaccunThiBaeM MOIIHOCTH 1031 OOJIy4EHHUS BCEro Tella YeloBeKa IMIpH
eqMHUYHOM (B TeueHue cyTok) nocrymienud 2 no gpopmymnam (5.2, 5.3 u 5.1):
_A-f 05-7,4-10°-1
T m 70

Ty, Ty, 8-138
T, +T,, 8+138

A

Y0

=0,53-10* BK/Kr

=756 CcyT

Doeewn =2,7-1071 . A, K -pg-K-K,=
=2,7-10"-0,53-10"-1,69-1-126-0,01-1=
=31-10" 3B/u
Tak kak 4yenoBEeK €XEAHEBHO YIMOTPEOJSEeT MOJIOKO B TaHILy, TO MOIIHOCTb
710361 OyJIeT CO BpeMEHEM BO3pacTaTh U JOCTUTHET 3Ha4YeHus B 11 pa3 Bhiie, ueM
PY €IMHUYHOM TIOCTYIUJICHUH, U TOJI0BAas /1032 00Jy4YeHUs] COCTABUT
D, . =31-107-11-(200+7,56)-24 = 0,016 3B/rox
TO ecTh B 3 paza Beie [IJI1] qns nacenenus.
PaccunThiBaeM MOIIHOCTh 1036l OOJIyYEHHsI IIUTOBUIHOM KeJe3bl IO
dopmyiaam (6 u 5):
A-f 05-7,4-10°-0,3
Ayo - = -3
m 20-10
Docewn =2,7-10™ A -K - p-g-K, K, =
=27-10".55-10°-1,69-1-40-0,01-1=1-10"* 3B/4
CrnemyeTr OTMETUTh, YTO MOIIHOCTH J03bI OOJIYYCHUS IIIMTOBUIHOM >KEJIe3bl B
300 pa3 BbIILIE MOIIIHOCTHU J03bl OOIYUYEHHs BCETO OPraHMn3Ma YeJIOBEeKa.

C yuyeroM TOro, 4To 4YEJOBEK MOTPEOSIET B MHIINY MOJIOKO €KEIHEBHO B
teuenue 200 nHEM, rogoBas 103a 00JTy4eHHUs IIUTOBUIHOM JKeJIe3bl COCTaBUT

=0,5-10° Bx/kr



D =1-10"-11-(200+7,56) - 24 =5,5 3B/TOA

JK6.61H

yT0 B 367 pa3 npesbiaet [1/1/] 1 nuTOBUAHOM KENe3bl.
2.5. Onpeodenenue yposus pucka om ooayueHus

YpOBEHb pHCKa 3TO BEPOSITHOCTh HEOXKHJIAHHBIX IMOCIEACTBUN KaKOro-Iudo
JEHCTBUS 3a ONpeAeNeHHbIH nepuosa BpeMeHu. [Ipu noHusupyromeM o01ydeHun
KOJIMYECTBEHHOW MEpPOH YpOBHS pHUCKa SBIISETCS BEPOSTHOCTh 3a00JE€BAaHUS WU
rubenu yenoBeka. Bo3neiicTBe MOHM3UPYIOIIETO U3ITyYSHHS Ha YeJIOBeKa, B ’TOM
clly4ae, MPUHUMAETCS OECIOpOroBbIM, T.€. UYeM OOJbIle J03a OO0Jy4eHHUs, TeM
BBIIIIE PUCK 3a00JI€BaHMUS.

Jlna mepconana, paboTaromero ¢ UCTOYHUKAMU HOHU3HUPYIOMIUX H3ITyYeHHUN
(kaTeropuu A), mpu 103€ 00TydEeHUS PABHOUW MPEACIBHO TOMyCTUMOM (5 63p/Ton)
3HAYEHHE YPOBHS PUCKA NPUHATO PABHBIM r, =8,25-10% (uem'rox)’. Dto 3naumr,

4TO B TeUeHUE rojia Bocemb uenonek u3 10000 3abomneroT.

VpoBeHb pucka r=1-10°K 1-102 (uen-rox)’ cuuraercs BBICOKHMM, a r >1.1072
— UCKITIOUYNTEITLHO BBICOKHM.

be3onacHeIM ypoBHEM pHICKa i paOOTHUKOB aTOMHOW MPOMBIIIICHHOCTH
cuuraercs r,,, =1-10" (uemrom)?, nns macenenus (xareropuu B) r, ., =1-10"

,6e3
(aen-rom)™.

[Tpu 06ydeHUN BCETo OpraHu3Ma YelIOBEKa YPOBEHb PUCKA PACCUUTHIBACTCS
o gopmyie:

e . _2 .
r=165102-D, (10)

r7e I — ypOBEHb PUCKA OT 00JIy4eHHs YeloBeKa, (4e-ro)

D.x: — TOf0Bast SKBUBAJICHTHAS 7103a 00JIydEHHUS BCETO YeIoBeKa, 3B/TO/;

1,65-10 — ypoBeHb pUCKa IIPU OOIYUYEHUH BCETO TENIA YEI0BEKA M IIOTyYCHUH
SKBMBAJICHTHOM 70361 1 3B/TOI.

[Ipp oOsydeHWH OTACIBHBIX OPraHOB  YEJIOBEKa yPOBEHb  PHUCKA
paccuMThIBaeTCs Mo hopmyJie

e . _2 . .
r, =165-107--D,, 1)

rae ® — Ko (UIHMEHT, XapaKTepU3yIOIMi OTHOILIEHHE PUCKA O0JTyUYEHHUS TOJIBKO
JAHHOT'O OpraHa K pUCKy OT paBHOMEPHOI0 00JIy4YeHHs Bcero Tena (tabnuua 5).
Tabmmma 5 — 3naueHus K03 OUITMEHTOB M

HauMeHnoBaHMe opraHa M TKaHU Koadgdbumment o
Bce Teno yemoBeka 1,0
[TosoBele xkene3bl 0,25
Mono4HEBI€E KeJI€3bI 0.25
KpacHblil KOCTHBIN MO3T 0,12
Jlerkue 0,12
[IluToBUaHAS *Kee3a 0,03
KocTh NOBEPXHOCTH 0,03




[Tpumep 2.4.1. PaccuntaTh ypoBeHb pUcKa 3a00J1€BaHuUs ONIepaTopa, paboTaroIIero
C HCTOYHUKAMU MOHU3HMPYIOIIET0 W3Iy4YeHHs, MpPU TOJAOBOM J103€
00JydeHus BCero Tena 4enoBeka D, = 5 09p/ros.

Pemenue.
[To popmyme (10) ypoBeHs prcka
r=165-102-0,05=8,25-10"* (uen-rox)

T.€. YPOBEHb PHUCKA OTHOCHUTEILHO HEBBICOKHM, OH COOTBETCTBYET MPEACIbHO

JIOTTYCTUMOM TOJIOBOM J103€ 00ydeHHsI IepCcoHana KaTeropuu A.

[Ipumep 2.4.2. Paccuutath YpOBEHb pHUCKAa IIpU OOJYYCHUH Yy UEJIOBEKa
ITUTOBUTHOM KeJe3bl U MOTYUYeHHOU 103€ Doxs i = 5 3B/TOI.

Pemenue.
ITo dopmyme (11) ypoBeHs prcka
r, =165-107-0,03-5=25-10"° (4ex-Ton)
OTOT ypOBEHb pUCKa SIBIISIETCS BBICOKMM, T.K. B T€UEHHUE rojaa Oojee ABYX
yenoBek 3 1000 3a001€0T pakoM MUTOBUIHON skene3bl. Eciau B3saTh nepuos 10
JIET, TO 3a ATO BpeMs 3abometoT 25 yenoseka u3 1000.

3. 3aoanue na pabomy

OnpeseanuTh TONOBBIE 035l MOHU3MPYIOMIETO BHYTPEHHErO OOIyYEHHS OT
PaJMOHYKJIU/IOB, TONABIIMX B TEJIO YelOBEKa B TEYEHHE MecAla ¢ MPOAyKTaMu
mutanus: 2\ B Bozge 30 1, B¥'Cs B monoke 10 1, *°Sr B xnebe 15 kr. BapuanTsl
AKTUBHOCTH PaJMOHYK/INIOB IIPUBEIEHEI B Tabmuie 6. Bua Hykiuaa BHIOpATh MO
3aJIaHUIO MPENOJABATEN.

Tabmmma 6 — JlagHbie 11l 3a0aHus

Howmep Buj panvoHykinia U akTUBHOCTB | KT MpoAyKTa, A1
BapUAHTA 1313 B Bome A1, B/ |*¥'Cs B momoke A1,| POSr B xitebe A1,
bx/n Bbx/kr
1 2-10° 1-103 1-103
2 1-10° 2-10° 2-10°
3 8-10* 4-103 4-103
4 4-10* 8-10° 8-10°
o) 2-10* 1-10% 1-104
6 1-104 2-10* 2-10*
7 8-10° 4-10* 4-10*
8 4-103 8-10* 8-10*
9 2-10° 1-10° 1-10°
10 1-103 2-10° 2-10°
11 3-10° 7-10° 7-10*
12 2-10° 5-10° 3-10*

1. Onpenenuth MOIIHOCTh SKBUBAJIEHTHBIX /103 OOJy4YEHHUs BCEro Teja U
OTZIETLHBIX OpTaHOB 0 Gopmyiie (5) UTst OJHOTO U3 PATUOHYKIIUIOB;



2. PaccuuTaTth SKBUBAJIECHTHBIE T'OJIOBBIE J103bl OOJyuyEHHUs BCEro Tela U
OTJENbHBIX OpraHoB 1o ¢opmyie (8) unu (9);

3. CpaBHUTH 7036l OOMY4YEHHS BCEro Tejla W OTHEIbHBIX OpPraHOB C
IpeebHO JOMYyCTUMBIMU 10 TalbmuIie 4;

4. PaccuuTath ypoBeHb prucka o0iaydeHus no ¢popmyie (10);

5. CpaBHUTbH TOIYYEHHBI YPOBEHb PHCKa ¢ 0€30macHbIM, paBHbIM 1-107
(aen- rom) .

4. Ogpopmnenue omuema

OTtyer MAOMKEH colepXkaTh: Ha3BaHWEe, Lelb paboThl, pacyeThl 103
BHYTPEHHETO O0JIy4YeHUs, CpaBHEHHE MOy4eHHbIX NaHHbIX ¢ [1JI/] u BeiBoAbL. Bo
BceX (hopMyJiax JOJDKHBI ObITh PACKPBITBI 0003HAUCHHS MMAapaMeTpoB (T.e. TIe ...)
Y yKa3aHbl €IMHULIBI U3MEPECHUH.

5. KonmpoasHule eonpocwl

1. OcHoOBHBIE TMapaMeTphl, XapaKTEPU3YIOIMHE PAAUOHYKIUABI U
MOHU3HPYIOITEe U3TyUeHHUE.

2. Kax onpenensieTcss MOIHOCTH 10361 00TydeHUs?

3. HopMmupoBanwue 103 o0aydeHus 1uis Jini kateropuu A u b.



INPAKTUYECKAS PABOTA Ne /7
OCHOBbBI HOPMUPOBAHUA BbIBPOCOB
HPOMBIIIJIEHHBIX NPEAIIPUATUN

1. Ilenv u 3a0auu padomot

Ilenv pabomet. i3yuuTh BOPOCH HOPMUPOBAHUS Ka4ECTBA aTMOC(HEPHOTO
BO3/lyXa.

3adauu padbomol. BBHIIOIHUTH PACYETHOE 33JJaHUE IO YCTAHOBIICHUIO
HOpPMAaTHBA MPEETbHO-I0MYCTUMOTO BHIOPOCAa HCTOYHHUKA TPOMBIIIIEHHOTO
MPEAIPUATHUS.

2. Teopemuueckue ceedenusn
2.1. Hopmuposanue kauecmea 6030yxa

[Mon xauecmeom ammocgeprnoco 6030yxa TOHHMAIOT COBOKYITHOCTD
CBOMCTB aTMoc(ephl, ONPENENAIONIyl0 CTENeHb BO3ICUCTBUS (DU3NYECKUX,
XUMHYCCKMX M OWOJIOrHMYecKuX (AKTOPOB Ha JIFOACH, PACTUTCIIBHBIA U
JKUBOTHBIN MHp, a TAK)KE HAa MaTepUaIbl, KOHCTPYKIIUH M OKPYIKAIOIIYIO Cpeay B
TEJIOM.

HopMatuBaMu KadecTBa BO3JyXa OIPEACICHBI OIMYCTUMBIC IPEICIbI
COJICp)KaHUsl BPEIHBIX BEIIECTB KaK B npoussodcmeenHou (MpeaHa3Hau9eHHOM
JUISS  pa3MENICHHUS TIPOMBINUICHHBIX MPEINPUATHA, OMBITHBIX IPOU3BOICTB
HAy4HO-UCCJIEIOBATEILCKUX WHCTUTYTOB W T.I.), TaK U B ceiumeOHOU 30HE
(mpenHa3HAYCHHOM IS pa3MEICHHS JKIIIOro (poHIa, OOIIECTBEHHBIX 3JIaHUM 1
COOpPYKCHHIA) HACEJICHHBIX IyHKTOB. OCHOBHBIC TEPMHHBI W OIPEICICHUS,
Kacarolyecs: MoKa3aTelie 3arpsA3HeHUs aTMOCQEpbl, TporpaMM HaOJI0IeHUS,
noBeZieHUs: mnpumeceit B arMmochepHoMm Bozayxe ompeaeneHbl [ 'OCTowm
17.2.1.03-84. Oxpana npupoovi. Ammocghepa. Tepmunvl u onpeoenenus
KoHumpos 3aepszuenus [1].

IlpeodenvrHo Oonycmumas KOHYeHmpayus e8pedH020 8ewecmsa 8 8030yXe
paboueti 3onvl (ITJIIKp3) — KOHIIEHTpaIus, KOTOpasi MPpU €XKEAHEBHOU (KpoMme
BBIXOJHBIX JHEH) pabore B TeUueHHWEe & YacoB, WIM TMPH JAPYroi
IPOJIOJDKATEILHOCTH, HO He Oosee 40 4acoB B HEENI0, HA MPOTSKEHUU BCETO
pabodero craxxa HE JOJDKHA BBI3BIBATH 3a00JICBaHHWS WM OTKIOHCHHS B
COCTOSIHMM  370POBbsl,  OOHApy)XHBacMble  COBPEMCHHBIMH  METOIAMH



UCCJIEIOBaHMsI, B TIpolecce padOThl WJIM B OTHAJEHHBIE CPOKU >KU3HU
HACTOSIIIEr0 M IMOCIEAYIOIIEr0 MOKOJICHH. Pabouyell 30HON cleqyeT CUMTATh
IIPOCTPAHCTBO BBICOTOM A0 2 M HaJ YPOBHEM I0JIa WM IUIOLIA/IH, HA KOTOPOU
HaXOJATCA MECTA IMMOCTOSIHHOTO WJIM BPEMEHHOT'O ITPEOBIBAHMS padOUnX.

Kak cnenyer u3 ompenenenus, [1JIKp3 npencrasisier coOoii HOpMaTHUB,
OTPAHUYMBAIOIIMM  BO3JCHUCTBHE  BPEJHOrO  BEIIECTBA HA  B3POCIYIO
paboOTOCIIOCOOHYI0 YacTh HACEJNIEHHWs B TEYEHUE I[IepUojJa BPEMEHH,
YCTaHOBJICHHOTO TPYIOBBIM 3aKOHOAATEIbCTBOM. COBEPIIEHHO HENOMYCTHUMO
CpPaBHUBATh YPOBHHM 3arpsi3HEHHs] CEIUTEOHONM 30HBI C YCTAaHOBJICHHBIMU
[T1Kp3, a takxke roBoputh o IIJIK B Bo3ayxe BoOOIE, HE YTOYHSSA, O KAKOM
HOPMAaTHUBE UJIET PEYb.

IIpeoenvro oonycmumasn konyenmpayus cpeonecymounas (ITJKcc) - ato
KOHIICHTPAIUsI BPEAHOTO BELIECTBA B BO3AYXE HACENEHHbIX Mech, KOTOpas He
JOJKHA OKa3bIBATh Ha YEJIOBEKA MPSIMOTO WJIM KOCBEHHOI'O BO3ACHCTBUS IPH
HEOTPAaHUYEHHO JoJATOoM (Toanl) BabixaHuu. Takum oOpazom, [IJIKcc
paccuMTaHa Ha BCE IPYNIbl HACEJIEHUS U Ha HEOIMPEIECICHHO JOJTHi MepHuoA
BO3JICHCTBHUSl U, CIEIOBAaTEIbHO, SBISETCA CaMbIM JKECTKUM CaHUTApHO-
TUTHEHUYECKUM HOPMATHBOM, YCTaHABIMBAIOIIMM KOHUEHTPALMIO BPEIHOTO
BEIIECTBA B BO3YIIHOM Cpee.

Ilpeodenvro oonycmumas xonyenmpayus maxcumaivro pazosas (I1JKmp)
- KOHUEHTpalWs BPEAHOTO BEIIECTBA B BO3AYXE HACENEHHbIX Mecm, HE
BBI3BIBAIOIIAS TIPU BIIbIXaHUM B TeueHue 20 MUHYT pedIEeKTOpPHBIX peakiuil B
OpraHuM3Me 4YejoBeKka (OUIyLIEHHE 3amaxa, W3MEHEHHE OHMO3JIEKTPUUYECKOM
AKTUBHOCTH OJIOBHOT'O MO3ra U T.J1.).

[Tonsarue IIJIKMp ncnonb3yeTcss Ipu yCTAaHOBJIEHUU HAYYHO-TEXHUYECKHUX
HOPMATUBOB - TIPEAENIbHO JomycTUMbIX BbIOpocoB (I1JIB) 3arpssustomux
BEILECTB.

JUist  oxpaHbl aTMOC(EpHOro BO3JyXa Ha KAKIOM MPEINPUITHU
YCTaHABJIMBAIOTCS CaHUTApHO-3alUTHBIE 30HBI  (C33). [Mupuna C33
pErjlaMeHTUPYETCSl CaHUTAPHBIMM HOPMamMu B 3aBUCHUMOCTM OT BUJA H
MomtHocTH mnpennpuAtus [2]. I'panmna C33 orcunThIBaeTCS OT KpalHUX
HMCTOYHUKOB BHIOPOCOB BPEJIHBIX BEILIECTB HA IPEATPUITHUH.

Hopwmartussl [1JIB 3arpsi3Hstonmx BemiecTs B arMocdepy onpeesstoTcs: Ha
YpOBHE, TpPU KOTOPOM CO3/1aBaeMble BBIOpOCAMHU MPENNPHUATHS MPU3EMHbIC
KOHIICHTPAIIMU 3arpsi3HSIOMIMX BenlecTB 3a mpenenamu C33 He mMpeBbIIIAIOT
HopMatuBoB [IJIKMp ¢ yuyeToM yCTaHOBJIEHHBIX Uil JAHHOW MECTHOCTHU
GOHOBBIX KOHIEHTpanuid. Jlpyrumu cioBamu, TPEACIbHO JOMyCTHUMbIC
BBIOPOCHI JTIOJDKHBI 00ecrieunBath 3a npenenamu C33 npeanpusiTus BHITTOJHCHHUE
YCJIOBHSL:

Craca. T Cy < IIIKMp, (1.1)

r1e Cpaca. - MAKCHMAJIBHO BO3MOXHOE 3HAUYEHUE MTPU3EMHON KOHLIEHTPALUU

BpPEIHOTO BEIIECTBa, CO3JaBaeMOM BbIOpOCAMHU JIaHHOTO TPEINpPUSATUS 32
npenenamu ero C33;

Cy - QoHOBas KOHILIEHTpalMs 3arps3HAIOLIEIO BEIIECTBA, CO3/laBacMast
€CTECTBEHHBIMU MpoOLEccaMd B TPHUPOAE, a TakkKe BbIOpOcaMU APYrux



NPEAIPUATHHA.

Kpome Toro, mpu COBMECTHOM MPHUCYTCTBHH B aTMOC(HEPHOM BO3IyXe
HECKOJBKHX  BEMIecTB, obOmamaromux dddexrom cymMManuu BpETHOTO
Bo3nelicTBHs, HopMatuBbl [IJ[B 9STux BemecTB MOMKHBI OOCCICYHTH
BBITIOJTHEHUE YCIOBUS:

C C C
— . 4+ —2—<1 (1.2)
K, K, " MK,
rne C,..,C, - co3laBaeMble BBIOpOCAMH TPEINPHUITHS MPU3EMHBIC

KOHIICHTpAIIMU BEIIECTB, obnamaromux s¢pdexrom cymmanuu; K,,..., [1AK, -
NpelesibHO JIOMYCTHUMbIE KOHILIEHTPAllMM HJTHX BELIECTB B aTMOCHEpHOM
BO3JyXE.

B pesynbrare paccesHus mpuMmeced B BO3JyX€ NpHU HEOJIArompUsTHBIX
METEOPOJIOTHYECKUX YCIOBUSIX Ha rpanune C33 mpeanpusTusi KOHIEHTpauus
BPEIHOTO BellecTBa B JIIOOOM MOMEHT BPEMEHHM HE JOJDKHA MPEBBIIATH
[TIKwmp.

B ocnoBe onpenenenus I1/IB nexur meronnka pacyera KOHIEHTpaUUW
3arpsI3HSIIOUIMX BEIIECTB, CO3AaBAEMbIX HICTOYHUKOM B KOHTPOJIBHBIX IMYHKTaX C
Y4ETOM paccesiHus, BKJIaJa APYIUX UCTOYHUKOB, IEPCIIEKTUB PA3BUTHS.

O4eBUAHO, YTO MPU3EMHbIE KOHUEHTpAIMU 3arps3HAIOMIMX BELIECTB B
KOKJIO0M KOHKPETHOM TOYKE MECTHOCTH MOCTOSSHHO HM3MEHSIOTCS  IOA
BO3/ICIICTBEM METEOPOJIOTUUECKUX (PAKTOPOB - HAMNpaBICHUS U CKOPOCTH
BETpa, TEMIEpaTyphl, HaJIW4YUs HHBEpCHMA U T.1. [ OLEHKHM CTeleHu
3arpsi3HEHUs aTMOoc(epsl, B IEPBYIO 0UYepeb, HEOOXOAUMO 3HATh MAKCUMAJIbHO
BO3MOXHYI0 IPHU3EMHYIK0 KOHIIEHTPALMIO, BO3HUKAIOIIYKD IPU KaKOM-TO
OIPE/IETICHHOM COYETaHUM METe0(paKkToOpoB. Memeoyciogus, npu KOmMopwix 8
OaHHOU  mouKke  00CMucaemcss MAKCUMYM — NPU3EMHOU  KOHYEHMpayuu,
Hazvieaiomes onacuvimy. OLEHKA 3arpsi3HEHUs aTMOC(EpPHOro BO3JyXa s
pa3paboTku HOopMaTtuBOB [IJ[B mpou3BOaUTCS MMEHHO ISl Cliydyasi OMAaCHbBIX
METEOYCJIOBUM.

2.2. Pacuem 3azpsaznenus ammocghepul 610p0camu 00UHOUHOZ0
UCMOYHUKA

[lepenoc razoo0OpaszHoii mpuMecH B aTMocdepe MPOU3BOAUTCS IyTEM
YBJICUCHHS €€ BO3AYUIHBIM MOTOKOM, MPU TOM MPOUCXOIUT TEPEeMEIInBaHUE
MPUMECH C YUCTHIM BO3JYXOM U, B pe3yJibTaTe, B MPU3EMHOM CJI0€ aTMOC(hEephI
dbopmupyeTcs TMOJe KOHIIGHTpPAIMW 3arpsi3HSIONIETO BeIlecTBa. [ 'a3o0Bbie
BBHIOPOCHI Ha OMPENEICHHOM pAaCCTOSHUM OT TPYOBbl JOCTUTAIOT 3EMHOM
MOBEPXHOCTH, 3aTEM MPU3EMHAsi KOHIICHTPAIUS CPaBHUTEIHLHO OBICTPO pacTeT
70 MaKCUMaJIbHOW BETTMYHMHBI, a TIOTOM IO Mepe YJAJICHUS OT TPyObl MEIJIEHHO
yoObIBaeT. [Ipy pa3smudHBIX CKOPOCTSX BETpa MaKCUMyM KPHUBOH W PacCTOSIHHE,
Ha KOTOPOM OH JOCTHUTAeTCs, IPUHUMAIOT Pa3juvHbIC 3HAYCHHS, HE H3MCHSS
0OI11eTO BHUa 3aBUCUMOCTH.

Mexanu3Mm mnepeHoca mpuMecu B atMocdepe ompenensieTcss  OOIbIITUM



YHUCIOM (DPAKTOPOB: CTENEHBIO HArPETOCTH BBIOPACHIBAEMON TI'a30BO3YyIIHOM
CMECH, BBICOTOM MCTOYHHKA BBIOPOCOB, CKOPOCTHIO HApYXHOTO BO3IyXa U
T.1I. MHorooOpa3zue CcoYeTaHW Pa3IUYHBIX YCIOBUM MPEIONPEacIIUIO
MHOTOOOpa3we  pacueTHBIX  (QopMysn [ ONpeneieHWs  IMPU3EMHBIX
KOHLIEHTPAaLMi 1 OMAaCHBIX CKOPOCTEMN BETpA.

Kputepusmu BbIOOpa TOM WM HMHOW pacueTHOW (OpMyIIbI SBISIOTCA
napametpsl f, v, , v, , fe, oIpenensemMple U3 ceAYIOMNX COOTHOMICHUI:

m !

o> D
f10005 2 2.1)
v, = 0,65-3,/% ; (2.2)
v =13 w‘)h"D : (2.3)
f,=800-(v,)" (2.4)

II€w, - CPEOHsAA CKOPOCTh BBIXOAA TIa30BO3AYIIHOM CMECH U3 YCTbs
HUCTOYHUKA BbIOpOCa, M/C;

D - nuameTp ycThsl HCTOUHHKA BBIOpPOCA, M;

H - BblcoTa MCTOYHMKA BHIOpPOCA HAJ YPOBHEM 3€MJIU, M;

AT - Pa3HOCTh MEXJy TEMIIepaTypoil BbIOpAchIBAEMOM TIa30BO3TYIIHON
cMecu T, ¥ TeMIIepaTypoil OKpy»Karoliero arMmocepHoro Bo3ayxa 7, , rpai. T,
IPUHUMAETCS IO pe3yibTaTaM M3MEpPEHUN WM JEHUCTBYIOIIMM JUISl JTaHHOIO
IIPOU3BOJICTBA TEXHOJIOTMYECKUM HOpMaTuUBaM. 7, IPUHUMAETCA pPaBHOU

CpeHel MakCUMAaJIbHOM TeMIlepaType Hapy>KHOro BO3Jyxa HauboJiee KapKoro
mecsua roga mo CHull 2.01.01.82.

V1 - pacxoJ ra30BO3yIIHON cMecH, M/c, onpeensemMslii o Gopmyie:
- D’
‘@, . 2.5
oo, 25)
2.2.1 MakcumMaJjibHOe 3HAYeHHe NMPU3eMHO KOHIIEHTPAIMM _ BPEIHOTO
BemecTBa C, Tpu BBEIOpOCE Ta30BO3AYIIHON CMECH M3 OJUHOYHOTO TOYCHHOTO
UCTOYHWKA  TPU  HEONArompwsTHBIX  METCOPOJIOTHYECKUX  YCIOBHSX
onpenenseTcs no Gopmysiam:
a)npu f <100 u v, 20,5
A-M-F-m-n-n
C = : 2.6
M H2 * W ( )
0)mpu f>100 u v, > 0,5 (X010AHBIC BEIOPOCHI)
A-M-F-m-n-n .
w éy ) K’
H 3
B) mpu f < 100 u v, < 0,5 wmu f> 100 u v, < 0,5 (cimydam npenenTsHO

MaJIbIX OMACHBIX CKOPOCTEH BETpa)
A-M-F-m'n
n = H7/ 3 ’ (28)

rae A - Kod(pUIMEHT, 3aBUCAIIUNA OT TEMIIEpaTypHOU cTpaTudUKAITUN

V1:

2.7)




aTMoc(ephl. 3HavyeHus ko3 dunmenTa A, COOTBETCTBYIOIINE
HEOJAroNMpUsITHBIM METEOYCJIOBHSAM, IMPH KOTOPHIX KOHIIGHTPAIUs BPEIHBIX
BCIIECTB B aTMOC(EepHOM BO3AyXe MaKCHUMalbHa, MPUHUMAIOTCS B
COOTBETCTBHUH C [3] B 3aBUCHMOCTH OT PETHOHA PACIIOJIOKEHUS TPEAPHUATHA.
Jns  Mockosckoit, Tynbsckon, Psazanckon, Bnagumupckon, Kamyxckon,
HBanoBckoi oonactert A=140;

M - macca BpeTHOTO BENIECTBA, BEIOPACKIBAEMOTO B aTMOC(hepy B €AUHUILY
BpeMEHH (MOIIHOCTh BhIOpOCa), I/c;

F - Ge3pasmepHbiii KOA(PUITMEHT, YUUTHIBAIOIINNA CKOPOCTh OCEIaHMS
BpEIHBIX BEHIECTB B aTMOchepHOM Bo3ayxe. 3HadyeHus koddduuuenra F
JOJKHBI IPUHUMATHCS:

a) 1751 Ta3000pa3HbIX BPEIHBIX BEHIECTB (CEPHUCTOrO rasa, cepoyriiepoa
U T.OI.) W MEJIKOJUCIEPCHBIX a’po3osied (MbUTH, 3076 U T.I., CKOPOCTb
YHOPSIOYCHHOTO OCEAaHM KOTOPBIX MPAaKTUYECKH PaBHA HYJIO) - 1;

0) s TbUIM M 306l (KpOME YyKa3aHHBIX BBILIE), €CIH CPEIHHM
AKCIUTYaTalIMOHHBIN KOA(DPUIIMEHT 0unCTKU BBIOpOCOB HEe MeHee 90% - 2; ot 75
10 90% - 2,5; menee 75% - 3. Ilpu orcyTcTBUM Trazoounctku F=3;

n - 6e3pasmepHbIil KodphunreHT penbeda MECTHOCTH, B Cllydyae POBHOM
WM ClIadomepeceyeHHOM MECTHOCTH C TEPEenajioM BBICOT, HE MPEBBINIAIONIEM
50 m Ha 1 xm, =1,

Mu N - Oe3pazMepHbie KOYPDUIIMEHTHI, YYUTHIBAIOIIUE YCIOBUS BBIX0/1a
ra3oBO3AYIIHOM CMECH M3 YCThsl HCTOYHHUKA BbIOpoca. 3HayYeHUS
K03 UIIMEHTOB M U N ONpEAESII0TCS B 3aBHCUMOCTH OT mapametpoB f, o,
U/'"I/I fei

a) mpuf <100 uf. >f

1

M 06T+ 01 +034) (29)
n=1 npu v, =2 (2.10)
n=0,532-v-2,13-v, +3,13 npu  05<v, <2 (2.11)
n=44.p, pu v,<0,5; (2.12)
0) mpu f>100
1,47 .

m= 7 (2.13)
N BeIuMcaseTcs no ¢popmyaam 2.10 -2.12 npu v, = v,;
B) mpu fe< f <100 M BeuucsieTcss o ¢opmyne 2.9 mpu

arom =1
N BeraucisieTcss mo gopmynam 2.10 - 2.12.
3nauenne kodhdummenta K wu3 3aBucumoctu 1.7 ompepensercs 1o
dbopmyre:
D

K=
8-V,

(2.14)



3Hauenne kod(h¢uimeHTa m' U3 3aBUCUMOCTH 1.8 ompenenseTcs 1O
dbopmynam:

m' =2,.86-m npu f <1004 v, <05 (2.15)

m'=0,9 npu £>100 u v, <05. (2.16)

2.2.2. PaccrosiHMe OT HCTOYHHKA BbIOpoca x, (M), Ha KOTOPOM
IIPU3EMHAs KOHLICHTPALUS C (Mr/m?) pu HEOIaronpHUsITHBIX

METEOPOJIOTHYCCKUX YCIOBUAX JOCTUTAET MaKCHUMabHOTO 3HaueHus C,
ompenensieTcs o Gopmyie:
5-F
xMzT-d-H, (2.17)
rie 0e3pa3mMepHblit Kodddunrent d HaxoAUTCs MO GopMyJiam:

a) mpu f<100

d=248-(1+0.28-3/1) npu v, <0,5 (2.18)
d=495-v,-(1+028-3/f) npu 05<uv, <2 (2.19)
d=7-Ju,-(1+028-3/f) npu v, >2; (2.20)
0) ipu > 100
d=5,7 npu v, <0,5 (2.21)
d=114-v, npu 0,5< v, <2 (2.22)
d=16-v, npu v, >2 . (2.23)

2.2.3.3HayeHHe ONACHOI _CKOpPOCTH _BeTpa u, (M/C), Tpu KOTOPOU

JOCTUTaeTCsl HauOousblllee 3HAa4YeHHE TNpU3eMHONW KoHHeHTpauuun C,,
OIpeeNIsaeTcs o GOpMyIaM:
a) mpu f < 100

u,=05 npu v, <05 (2.24)
u, =0, npu 0,5<v, <2 (2.25)
u, =0, (1+0,12-/f) npu 0,>2 (2.26)
6) npu f >100
u, =05 npu v, <05 (2.27)
u,=u, npu  05<v, <2 (2.28)
u,=22-v, npu v, >2. (2.29)

2.2.4. Tlpu onacuou cxopocmu 6empa NPHU3EMHAs] KOHIEHTPAIIUSA
Bpeaubix Bemects C (mr/m®) B armocdepe mo ocu (akena BeIOpoca Ha
paziuunblx paccmosHusgx x (M) OT HCTOYHHMKA BBIOpPOCA OIPEACNSIIOTCS 10
bopmyie:

C=5-C, | (2.30)
rae s, - 0e3pa3sMepHbIil KO3PGUIIMEHT, ONPEACIISIEMbId B 3aBUCUMOCTH OT

OTHOLIEHUS x/x, W Ko3duimenta F mno popmynam:

Sl = 3'(x/x/ﬂ)4 _8'(x/x/11)3 +6'(x/x/ﬂ)2 HpH x/x,’ﬂ S 1 (2.31)
113
T 013 (x/x, ) +1

npu 1<x/x,<8 (2.32)



x/x,

17358 (x/x,)? —352-(x/x,)+120
1

T 0,1 (x/x, )’ +2,47 (x/x,)—17.8

npu F<15H x/x,>8 (2.33)

npu F>15 U x/x,>8. (2.34)

S

JI7is HU3KUX ¥ Ha3€MHBIX UCTOYHUKOB BbIOpocoB (H<10 M) npu 3HaueHUsIX
x/x,<l BemnumHa s, B Qopmyne 2.30 3aMeHseTCSs Ha BEIUYHMHY s,
OIIpENEsIEMYIO B 3aBUCUMOCTH OT x/x, 1 H 1o popmyaie:

& =0,125(10 - H) + 0,125(H - 2)s,  mpu 2 < H<I10. (2.35)

2.2.5. MakcHMMAJbLHO BO3MO:KHAasl KOHUEeHTpauusa C

mx I

BBIOpOCAMHU paccMaTpUBAEMOI'0 MCTOYHUKA HA PACCTOSHUHU x JJOCTUTACTCS MPH
onpeaeleHHOH CKOPOCTH BeTpa u , B 00IIEeM cCilydae OTJIMYHON OT OINAacHOU

CKOPOCTH u,,.
PacdeT MAaKCHMalbHO BO3MOXHOM KOHUeHTpamun C, (Mr/m®) Ha
PacCTOSIHUU x OT UCTOYHUKA MTPOU3BOIUTCS 1O (hopMyJIe:

co3aaBacMmast

mx 2

Cm = S; ’ C/w ! (2'36)
rae O0e3pa3MepHbIid KOOPPHUIUEHT s, HAXOAUTCS B 3aBUCUMOCTHU OT
OTHOILEHUS x/x ,
s, =3-(x/x,)* =8-(x/x,)’ +6-(x/x,)’ pu x/x, <1 (2.37)
1,1
s, = 0d-(/x ) +1 npu 1<x/x,<8 (2.38)
2,55
S1=7 13- (x/x.) +9 npu  8<x/x, <24 (2.39)
= X/%, npu F<15 u 24 <80 (2.40)
ST 475 (v/x,)’ 140+ (x/x,) +1435 P TS0 <3/, < '
, 2,26
s, = 01 (/x. ) +741-(x/x.) 160 npu F>1,5 1 24<x/x, <80 (2.41)
! x/wi
5= 358 (x/x)? — 352 (x/x.) 120 npu  F<15 ¥ x/x,>80 (2.42)
, 1
S T Ol () 247 ()~ 178 npu F>15 1 x/x, >80 . (2.43)
u,, pacCUnTBIBAETCs 1O (opmyIie:
u,wc = ﬁ ’ u,vt ! (244)
rae fi - 6e3pasmepHbIii KOAPPUITUSHT, PaBHBIN:
fi=1 npu x/x, <1 (2.45)
0,75+0,25-(x/x,,)
= 1T (x/9x,) npu  l<x/x, <8 (2.46)
f,=0.25 npu  8<x/x, <80 (2.47)

fi=1 npu x/x, >80 . (2.48)



Ecnu paccuurannas no gopmyne 2.44 ckopocth Berpa u, < 0,5 m/c nnn

u,>u", To C, paccuuTbiBaercs g ckopoctedl Berpa 0,5 m/c, u,, v U B

M

KAauecTBE u, BBIOMpAETCA Ta U3 ITHUX CKOPOCTEH, MpU KOTOpPOW C, TPUHUMAET
HauOoJbllIee 3HAYCHHUE.

2.3.Pacuem 3azpaznenus ammocgepul 6b10pocamu HeCKOIbKUX
UCMOYHUKO8

Pacyer mnpu3eMHBIX KOHIIGHTpAIMii OT TPYMIbl HCTOYHUKOB OOBIYHO
npous3BoauTcs Ha DBM, HO Uil onpeneneHuss KOHUEHTPauuid OT OJHOI0-/IBYX
UCTOYHUKOB 3arpsA3HEHHs] BO3/AyXa OH MOXET OBbITh MPOU3BEACH BPYUHYIO.
Mertoarka pacueToB MPHU3EMHBIX KOHIEeHTpammi npuseneHa B OHJI-86 [3].
Kpome dopmyn miast Toueunsix ucrounnkoB, B OHJI-86 mganwl Gopmynbl s
pacyeTa NpU3EMHBIX KOHLIEHTPAUi OT JIMHEHHBIX U IJIOIMAIHBIX HCTOYHHUKOB, a
TAaK)K€ TIPUBEJICH CIEHHAIBHBIA pa3fesl Uil ONpPENEiCHUs IPU3EMHBIX
KOHLIEHTpPalUi B 30HaX a3pOJAMHAMUYECKUX TEHEH, CO3/1aBAEMBIX 3JaHUSMHU.

2.4. Hopmuposanue 8v10pocos

[IpoekTsl ToMOB I1/IB oTpakaroT HOpMAaTHBBI BEIOPOCOB, YCTAHOBJICHHBIE
JUTSl Ka)KJOTO MCTOYHMKA 3arpsi3HEHUS M KaXKJ0ro BEIIECTBA. JOTU JOKYMEHTBI
TOTOBATCS, KaK MPABUJIO, YK€ HA CTAJUU padOUYero NpoOeKTUPOBAHUS U JIOJKHBI
IIEPECMATPUBATHCA B CIIy4ae U3MEHEHHS] MOITHOCTH, TEXHOJIOTUU MPOU3BOACTBA
WU pekuMa padoThl IPEANPUITHS, HO HE peke OJHOro pasza B 5 jeT. [IpoekTsl
toMoB [I/IB mognexxaT yTBEpKIECHHIO B TEPPUTOPUAIBHBIX OpraHax
['OCKOMAKOJIOTHHM, HAa HUX OCHOBE MPEANPUSATHE IMOJy4aeT pa3peuieHue Ha
BBIOPOC 3arpsI3HAIONINX BEILECTB.

3nauenne [I]IB (r/c) niasi OOWHOYHOTO HMCTOYHUKA C KPYIJIBIM YCThEM
B ciyvasx Cy <IIJIKmp onpenensercs no popmy:ie:
(K, -Cy)-M

(4.1)
C

Ecom mo pesyinbrataMm pacueTra pAacCEMBAHMS BpPEIHBIX  BEIIECTB
YCTaHOBJICHO, YTO MPHU3EMHbBIE KOHIIEHTpAMK 3a npeaenamu C33 npeanpusatus
He npeBbiatoT HopMatuBoB [IJ[KMp, T.e. BeimosHstores ycnosus 1.1 u 1.2, o
HopmatuBel [IJ[B ycTaHaBnuBarOTCS Ha YypoBHE (DAKTUUYECKUX 3HAUCHHIM
BbIOPOCOB 3arpsI3HSIONINX BELIECTB.

B cnyuae, ecnu 3Hadenust [1/IB mo oOBEKTHBHBIM MPUYMHAM HE MOTYT
OBITh JIOCTUTHYTHI, JUIA TaKUX TMPEANPUATHA YCTAHABIUBAIOTCA BPEMEHHO
coenacogannvle 6vlibpocvl epeonvix eeujecms (BCB) m BBOAMTCS MOAdTarnmHoe
CHU)KEHHME TOKa3zaresiell BbIOPOCOB BPEIHBIX BEIIECTB A0 3HAYEHHM, KOTOpHIC
obecneunBaroT coomoneuue IIJIB. Jlmg Xo03sSHCTBEHHBIX OOBEKTOB, BHOBb
BBOJIMMBIX B JIEHCTBUE, YCTAHOBJICHUE BPEMEHHO COTJIACOBAHHBIX HOPMATHBOB
HE IOy CKaeTCs.

I71B =



3. 3aoanue na pabomy

O1eHHuTh CTEeNeHb 3arps3HeHus aTMocdepsl U ycTaHoBUTh HopMmaTuB [1/1B
JUIS  TPEINpUATHS, WMEIOIIET0 OJUH HMCTOYHHK BbIOpocoB. Ilapamerpsl
HMCTOYHHKA BBIOPOCOB, HAMMEHOBAaHWE BHIOPACKIBAEMOTO BEIECTBA, pa3Mep
CaHUTAPHO-3AIMMTHON 30HBl IMPUHUMAIOTCS [0 BApPHUAHTY, YKAa3aHHOMY
npenojasareneM (IIpunoxenus 1 u 2).

[Ipunoxenue 1

Pexomenayemasi mocjie0BaTeJJbHOCTh BbINOJHEHUS
OlLIEHKH CTeNeHH 3arpsA3HeHus: aTMoc(epbl
(HarpeTbie BHIOPOCHI OT OJTHOTO UCTOUHUKA 3arps3HEHUS)
1. Ucxonueie nawnsie: H, D, o, T.,T,, A, n, [IIKwmp, x.

Pacuem ecnomocamenvuvix napamempos

. O6bem razoBo3ayiiHoi cmecu Vi o ¢popmyiie 2.5.

. MapameTtp f 1o dpopmyne 2.1.

. [Tapametp v, no popmyie 2.2.

. [Tapametp v, mo dopmyne 2.3.

. [TapameTp f. mo popmyuie 2.4.

. 3HayeHUs KOI(DDUIMEHTOB M M N ONPEAeSIOTCS B 3aBUCHMOCTH OT

napametpoB f, v, , v, u f, mo popmymnam 2.9 - 2-13.

8. Kospdunument d B 3aBucumoctu ot mapametpos f, v, , v, ompenensercs mo
dopmynam 2.18 - 2.23.

9. 3HaueHHWE OMACHOM CKOPOCTH BETpa u, ONMPEACNIACTCS B 3aBUCUMOCTH OT
napametpoB f, v, mo popmynam 2.24 -2.29.

~NOo O bW

Pacuem xonyenmpayuu npumecu npu onacHvix Memeoyciosusix
10. MakcuManbpHast KOHIIGHTpaIus mpuMecH 1o popmyie 2.6.
11. PaccTosiHMe OT UCTOYHUKA BhIOpoca x, 1o ¢opmyre 2.17.
12. Koapduuuent s, 1 pacctosHust x (IUisi JaHHOTO pacyeTa x - pazmep C33)
o ¢popmymnam 2.31 - 2.34.
13. Konuentpanus C Ha pacctossHuu x 1o Gopmyre 2.30.
Pacuem maxcumanvho ozmodcnou konyenmpayuu npumecu Ha eparuye C33
14. Kosddunuents, ans paccrosiausx (x - pasmep C33) mo ¢popmynam 2.37 -
2.43.



15. MakcuManbHO BO3MOJKHAsI KOHIIEHTpaLus C, Ha PacCTOSHUM x OT UCTOYHHKA
no gopmyie 2.36.
16. Koaddunment £, nns paccrossausi x 1o popmynam 2.45 - 2.48.

17. CxopocTtb BeTpau, paccuuThiBaeTcs mo Gopmye 2.44.
Yemanoenenue nopmamusa 11/[B

18. Hopmatus I1/IB mo dhopmyne 4.1 (C - mo dpopmyie 2.30)

19. B cnydae BBIMIOSHEHUS YCIOBHS

C + Cy < IIIKmp

Hopmatus II/IB

YCTaHABIIMBACTCA HA YPOBHE (DAKTUUECKUX 3HAUYECHUN BHIOPOCOB 3arPS3HSIONTNX
BelecTs, T.¢. IIJIB = M.

Bapuantsl 3agauuii

[Tpunoxenue 2

N XapakTepucTuKa Emmn 3HayeHue

n/ HHII BapHAaHTHI 3aJaHUI

n a

1 2 3 4 5

1 | BeicoTa npiMoBo# TpyOBI, H M 35 50 80 75 100

2 | Anamerp yctbs TpyOs1, D M 1 15 1,4 2 2,2

3 | CkopocTb BbIX0/1a M/c 4 6 6,5 7 7,5
ra3oBO3JyIIHON CMECH, @),

4 | Temneparypa °C 110 130 120 140 160
ra3oBO31yIIHON cMecH, Tr

5 | TemnepaTypa OKpy>KaroIero °C 24 24 24 24 24
BO3ayXa, Tp

6 | BriOpacsiBaemoe BemecTBo aMMHaK | IUOKCH] | JMOKCHZ | COJSHA | a30THas

cepsl a3oTa s KHCIIOTa
KHCIIOT
a

7 | MomHocTh BeIOpOCa r/c 10 48 4 9 12

8 | Peruon pasmenienus Tynecka | Psa3zancka | Kamyxck | iBanoB | MockoBe
PEITPUITUS g 0071 g 0071 ast o01. cKast Kast 0071

00J1.

9 | Koaddumment penbeda 1 1 1 1 1
MECTHOCTH, 7]

10 | MakcumansHO pa3zoBas MI/M 0,2 0,5 0,085 0,2 0,4
koHeHTpauus, [TIKyp. 3

11 | ®onosas konuentpamus, Cy Mrs/M 0,05 0,05 0,01 0,01 0,01

12 | Pazmep caHuTapHO-3aIIUTHON | M 1000 300 50 1000 1000

30HEI, X
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