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TMMABA 8. METEOPOJ/IOTMYECKME LLAPDbI-30HADbI

8.1 OBOJIOYKHU
8.1.1 OcHoBHbIe BUAbl 060/104eK
B MeTeoponornm ncnosib3ytoTca cyieytoLme ABa OCHOBHbIX TMNa o6ono4ek:

a) LWapbl-NUIOThI, NPUMEHSIEMbIE A/151 BU3YyaJibHbIX U3MEPEHU BeETPa Ha BbICOTax U BbICOTHI
HUXHEN rpaHuLLbl 06/1aK0B, 06bIYHO MOAHMMAOT HEGOBLLIOW IPy3 1 NO3TOMY 3HA4YUTENIbHO
MeHbLUE pagMo30HA0BbLIX 6an10HOB. OHU NOYTU BCera NPeAcTaBAstoT CO60M 3/1aCTUYHbIN
Wwap, a OCHoBHOE TpeboBaHMe K HAM, TOMMMO CMOCOGHOCTH AOCTUraTb JOCTaTOYHOM
BbICOTbI, 3aKJIFOYAETCS B TOM, YTO MPU NOABEME OHU A0JIXKHbI COXPaHSATh CTPOTO
WwapoobpasHyto popmy;

b) o6onoyku, ncnonblyemble A4 NoAbemMa 3aNMCbiBalOLLUX AN NepealoLLLnx NpubopoB Npu
perynapHbix a3poaorn4ecknx HabnoaeHnsx, kak npasuao, UMeLOT LWapoobpasHyto hopmy
1 MoryT pactarnsatbcs. O6bI4HO OHM U3BECTHbI Kak paAMo30HA0BbIE 6aI0Hbl UAN LIAPbI-
30HAbI. VIx pasMep 1 ka4ecTBO A0/IKHbI 06ecneymBaTb Nogbem Tpebyemoro rpysa (06b4HO
o1 200 r go 1 kr) Ha BbicoTy A0 35 kM (WMO, 2002) co ckopocTbio nogbema, npun KOTopo
obecne4ynBaeTcsa 4OCTaTOMHAA BEHTUNALNA AAaTYNKOB N U3MEPUTENbHbIX 31eMeHTOB. [1na
N3MepeH1s BeTpa Ha BbiICOTax PaAno10KaLMOHHBIMU MeTOA4aMM UCNOJb3YyoTCs 60blUne
wapbl-nmunoTsel (100 r) nam wapbl-30HAI, NpUYem pasmep 060104eK 3aBUCUT OT MacChbl
noAHMMaemMoro o60pyA0BaHMA 1 OT €ro a3poANHAMNYECKNX XapaKTePUCTUK.

O60104KM APYTUX TUNOB, UCNOIb3yeMble AN1S CelnabHbIX LLeneit, B 3TON raBe He
ONUCbIBaOTCA. YpaBHOBELLEHHbIE Lapbl-30HAbl, KOTOPbIE MOAHUMAIOTCS U lep>KaTCs B BO3AYyXe
Ha 3apaHee onpejeneHHOM YPOBHe, AeNlaloT U3 HepacTarueatoLLerocs Matepumana. bonbiive
LWapbl-30H/bl MOCTOSIHHOIO YPOBHS NPU 3anycke HaNoHATCSA He B MONHOM o6beMe. LLapbl-
30HAbl MOCTOSAHHOIO YPOBHS CO CBEPXBbICOKUM [1aBJIEHWEM HAMOHAOTCA NPU 3anycke A0
MOJIHOTO PacTaXKeHUs. TeTPOHbI NPeACTaBAAOT CO60l He6oNbLUME YPpaBHOBELLEHHbIE Lapbl-
30HAblI CBEPXBbICOKOrO laBNeHNs YeTblpeXrpaHHOM (dOpPMbl, KOTOPble UCMOMb3YOTCA AN
N3y4yeHus TpaekTopuil. Vicnonb3oBaHne NPUBA3HbBIX a3POCTAaTOB A5 NoJyYeHusa npodunei
obcyxpaaetca B Hactum ll, rnasa 5.

8.1.2 Martepuansl A1 060/104€K U UX CBONCTBA

Hauny4wmmn matepranamu gns n3rotoBaeHUs pactarmpaemMbix 060104eK ABASAIOTCA
BbICOKOKAY€CTBEHHbIV MPUPOAHbIN Kay4YyKOBbIV TaTEKC U CUHTETUYECKMIA NaTeKC, OCHOBAHHbIM
Ha nonnxnoponpeH. N3aenuns ns HatypanbHoro natekca gepxat hopmy fiydlle, 4em
NONNX/IOPONpPEHOBbIE, N ABNAIOTCA 60oslee NPOYHBIMU. VX Takke MOXHO U3roTOBAATb U3 6onee
TOJICTOM NAEHKM ANA NPUAAHNUA UM ONpeaeNieHHbIX XapakTepucTuk. OHM MeHee NoABepXeHbI
BO3/1€MCTBUNIO TemMMnepaTypbl, HO B 60/bLUEN CTENEHN pearnpytoT Ha 030H 1 yabTpadroneToBoe
n3nyyeHne Ha 60NbLUNX BbICOTaX, M CPOK XpaHeHUs ux MeHblue. Oba maTepuana MOryT
CMeLUMBATbLCA C pasMYyHbiMK Ao6aBKamMu ANS yBEIMYEHUSA CPOKA UX XPaHEH WS, MOBbILLEHNA
NPOYHOCTU U YNYHLLUEHUS NX XapaKTePUCTUK NPU HU3KMX TeMMepaTypax Kak BO Bpems
XpaHeHns, Tak 1 B XOAe NoseTa, a Takxe 4J19 TOro, 4ToObl Ha HUX MeHbLLE CKa3blBaaoChb
B/INSHME 030Ha N yNbTpadnoneToBOro nsnyyeHuns. B npouecce nsrotoeneHns obonouex,
npefHa3Ha4YeHHbIX A1 HaNnONHEHWA BOAOPOAOM, B KayeCTBe Mepbl MpeAoXpaHeHNs OT B3pblBa
MOXHO A006aBNATb AHTUCTATUK.

C)/IJJ,GCTB)/IOT ABa OCHOBHbIX cnoco6a U3roToB/IeHUS PacCTAXNMbIX o6onoyek. O6ono4ka MOXeT
ObITb npoun3sseaeHa nyTeM norpy>xeHunA CbOprI B JIAaTEKCHYO SMY/TbCUIO NN NMOCPeaCTBOM
qJOle/IPOBaHVIFI €€ Ha BHYTpeHHeIZ NOBEPXHOCTU nonomn CII)OprI. B nocnegHem c/ly4ae MOXHO
M3rotToBUTbL BoNee O4HOpPOAHbIE MO TOJILLNHE 060!10‘-IKVI, YTO XelaTeJibHO A1 AOCTUXEHNA
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60/1bLLMX BbICOT, MOCKO/IbKY NPX 3TOM 060/104Ka PacTArMBaeTCs; ropJoBMHA MOXKET
N3roTOBAATHCA Kak e4MHOE Liesloe C OCTaNbHOM H4acTblo 060/104KN, 4TO AaeT BO3MOXHOCTb
nsbexaTb 06pa3oBaHNA BO3MOXHOrO C/1aboro y4yacrka.

HepaCTFIFVIBaIOLLI,l/IMCFI MaTepumaaom, NCnoJjib3yemMbiM A1 Npon3BoACTBa YPaBHOBELLIEHHbIX
apoB-30HAO0B, ABNAETCA MONINITUIEH.

8.1.3 TexHU4YecKUe XapaKkTepPUCTUKU 060/10ueK

foToBble 060/104KM AOMKHBI 6bITb CBOO6OAHBI OT NOCTOPOHHMX BKPan/ieHNM, MenbYanLlmx
NPOKOJIOB UAN APYTNX AeDeKTOB; OHWN Takxke AONXKHbI 6bITb OAHOPOAHBIMU N UMETb
OAMHAaKOBYO TOMLMHY MaTepuana. lnamerp nx ropnoBUHbI OKEH COCTaBNATb 1-5cm, a
AnvHa 10-20 cm B 3aBUCMMOCTM OT pa3mepa 060/104KN; FOPA0BMHA PaANO30HA0BOM 060104KN
[ONXHa BblAep>KMBaTb Bo3aencTeme ¢ cunoi B 200 H 6e3 paspbisa. [115 TOro 4To6bl yMeHbLUNTb
BO3MOXHOCTb OTPbIBA FOP/IOBUHbI, BaXXHO, YTOObI TO/ILLMHA MaTepnana 060104KN MOCTENEHHO
yBen4MBaaach Mo HanpaBAEHUIO K FOPOBUHE. Pe3koe n3MeHeHne TO/LWMHbI YMeHbLUaeT
NPOYHOCTb.

060104KM pa3NNYaloTCa Mo pa3Mepy — UX HOMUHaNbHOW Macce B rpammax. PakTuyeckas
Macca oTAe IbHbIX 060/104€K He A0/IKHa OTINYATbCSA OT YCTaHOBNEHHON HOMUHAIbHOM Macchl
6onblie yem Ha 10 %, a npegnoyTuTenbHee Ha 5 %. VIx paclumpeHune fomKHO 6biTb, MO KpaliHein
Mepe, YeTblpexKpaTHbIM, a XeaTebHO NATU- UK LIEeCTUKPATHBIM NO OTHOLLEHUIO K ANnameTpy
HepacTAHYTOM 060/104KN, U TaKoe pacluMpeHmne JOKHO COXPaHATLCA KaK MUHUMYM B Te4eHne
Yaca. HanonHeHHble 060/104KMN AOMKHBI UMETL LWapoobpasHyo NN FPyLLUEBUAHYIO (DOPMY.

BaxxHbIM NMpeacTaBnAeTCs BONPOC O CPOKe XpaHeHUs 060104ek, 0CO6EHHO B TPOMUYECKmX
ycnosusx. CyLLeCTBYOT UCMbITAHUA HAa UCKYCCTBEHHOE CTapeHWe, OHAaKO OHU He AatoT
HageXHbIx pe3ynbtaToB. OfHO U3 TaKMX UCMbITaHMI 3aKk/1l04aeTca B TOM, 4TO o6pa3ubl 060104ek
Aep>xat B neym npu temnepatype 80 °C B Te4eHMe YeTbipex AHEN, 4TO MPUMEPHO COOTBETCTBYET
4yeTblpeM rofam XxpaHeHns B TPOMMKax, NOC/ae Yero 3TM obpasLibl 4OKHbI MO-MPEXHEMY
YAOBNETBOPATb Tpe6OBaHMAM MUHMMAJIbHOTO pacTsaxeHus. Bo nsbexaHne 6biCTpoli nopym
o0605104eK Ux cnefyeT TuLaTeIbHO ynakoBbiBaTb A5 MPeAoXpPaHeHNs OT BO3AeNCTBUS CBeTa
(0oco6eHHO COHEYHOr0), CBEXEro BO3yXa U 3KCTpeMasibHbIX TeMnepartyp.

O6OJ'IO‘-IKI/I, M3roTOBJ/IEHHbIE N3 CUHTETUYECKOTO 1aTe€KCa, coaepxKart I'I)'IaCTI/Iqu/IKaTOp,
I'Ipe,EI,OTBpaLLI,aIOLLI,I/Il\/’I YNNOTHEHUE NN 3aMepP3aHUe NMIEHKN NP HU3KUX TeMMNepartypax,
Ha6)'|l0,£l,aIOLLI,I/IXCﬂ B61M3N Tponoray3bl 1 BblLLE Hee. HeKOTOpre M3roToBuUTENN NpeanaratoT
O60)'IO‘-IKI/I, npeaHa3Ha4Y€HHbIe 414 NCMOJ/1Ib30BaHMA TOJIbKO B HOYHOE UM B JHEBHOE BpPEMA,
npun4em coagepxkaHne I'I)'IaCTI/Iqu/IKaTOpa B HAX Pa3/IN4HO.

8.2 CBOMWCTBA OBOJIOMEK
8.2.1 Ckopoctb noagbemMa

B cooTBeTCTBMM C NPMHLMNOM MJIaBy4eCTV NOJIHas NOAbEeMHas CMa Lapa onpeaensercs
NoAbEMHON CUJION HaxoAsLLErocs B HeM rasa ciaeyoLmMm obpasom:

T:V(p—pg):0,523D3(p—pg) (8.1)

rae T — nonHas noabemHas cuna; V— o6beMm Wapa; p — NI0THOCTb BO3AyXa; p, — MIOTHOCTb
rasa; D — anametp o60n04ku (MpeanonaraeTcs, YT0 oHa umeeT hopmy Liapa).

Bce BennymHbl BolpaxeHbl B egnHnuax CU. [1na Bogopoaa Ha ypOBHE 3eMHOM MOBEPXHOCTU
noabemHas cuna (p —pg) cocTaBnset okono 1,2 kr-m=3. Bce BeNM4MHbI B ypaBHeHUM 8.1
M3MEHSALOTCS C BbICOTOM.

Cso6ogHas nogbemMHas cmna wapa L ecTb Be/IM4MHA, Ha KOTOPYIO NOHasA NoAbeMHas cuna
npesbillaeT o6wwnin sec W o060104ku 1 rpysa (ecaim TakoBon nmeercs):
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L=T-W (8.2)

T. €. 3TO pe3y/bTUpyloLlad nogbeMHada Cuia Unn ﬂ,OI'IO}'IHl/ITe}'IbeIf;I BEC, KOTOprVI o60/104Ka Co
BCEMU NPUHAANEXHOCTAMUA 6)/,£l,eT BblAEP>XXNBATb, HE NOAHNMAACb N HE OMNMYCKaACh.

Mcnonb3ya npuMHLMN AMHaMUYeCKoro nogo6ums, MoXHO nokasaTtb, HTO CKOPOCTb noabema V
Lapa B HENOABMXHOM BO3[yXe MOXHO Bblpa3nTb 0bLLEeln (hopmyoN.

V= (8.3)

gL
(L+W)1/3
B KOTOPOW g 1 1 3aBUCAT OT KO3 pULMeHTa TOPMOXKEHUS 1, Ce0BaTeNIbHO, OT YMC/a
PenHonbaca vpD/u (roe g — BA3KOCTb Bo3ayxa). K coxaneHuto, Ans 60/1bLLIONO Yncna
MEeTeopoIorMyecknx 060/104eK Ha HEKOTOPbIX CTaAMAX NoneTa Yncao PeliHonbaca
HaxoAuTCA B Nnpeaenax kputndeckori obnactn 1 - 10° -3 - 105, rae HabntogaeTcs 6GbicTpoe
n3MeHeHue ko3 durLUneHTa TOPMOXKEHMUS; NPU 3TOM popMa 060104eK MOXKET OTIMYATLCS OT
WwapoobpasHolii. [o3ToMy NpeacTaBaseTcs NpakTUYeCckn HelenecoobpasHbiM UCMOMb30BaHUe
npocToit GopMybl, NPUMEHUMON /191 060104EK Pa3/IMYHbBIX Pa3MEPOB U MMEIOLLUX Pa3HYIO
cBo60AHY0 NoabeMHyto cuny. CnenoBaTesibHO, 3HAYEHUSA ¢ U 1 B NPUBEAEHHON BbilLe
dopmyne Hafo onpeaensTb IKCNEPUMEHTaIbHBIM Ny TeM; Kak NPaBuI0, O4eHb NPUBINKEHHO
NX MOXHO NPUHSATbL paBHbIMU 150 1 0,5 COOTBETCTBEHHO B TOM CJ/ly4ae, eC/1M CKOPOCTb NoAbemMa
Bblpaxkaetcs B M-MUH™'. [Ipyrue akTopbl, Takue Kak U3MeHeHue NIOTHOCTM BO3ayXa 1 yTeuka
rasa, Takxe MOryT B/IUSITb Ha CKOPOCTb NOAbEMa U Bbl3blBaTb OLLYyTUMble ee KosiebaHUs B
3aBUCUMOCTU OT BbICOTHI.

Mpwn 30HAMPOBaHNN B YC/TIOBUAX BbiNaZleHNs OCaAKOB NN o6neAeHeHnss MoXeT noTpeboBaTbCs
yBennveHne ce0604HON NOABEMHOWM CUbI MOYTU Ha 75 % B 3aBUCMMOCTU OT CJIOXKHOCTH
o6cTaHoBKU. [pegnonaraemMyto CKOPOCTb NOAbEMA He CnefyeT UCMOAb30BaTb NPY BbiNageHUN
Mobbix 0CafKOoB, 3a UCKOYEHNEM cnabbix. TOYHbIE AaHHbIE O CKOPOCTU NoAbeMa O6bIYHO He
Tpebytotca. OgHako OHM Heo6Xx0AUMbBI NPU NPOBEAEHNM LLAPONUAOTHBIX U3MEepPeHnit BeTpa
WAn onpeaeneHnn HUXHeN rpaHuLbl 06/1aKkoB, KOraa HeT Apyrux CpeacTs onpeaeneHums
BblCOTbl. CKOPOCTb MOAbEMA 3aBUCUT, IMaBHbIM 06pa3om, OT CBO6OAHON NOABEMHOW CUJbI

N CONPOTUB/IEHMA BO3yXa, AeNCTBYOLLEro Ha 060104Ky 1 nogsec. ConpoTuBieHEe MOXeT
6bITb 60/1ee BaXxkHbIM, 0COBEHHO B C/lyHae OTK/IOHEHMA POPMbl 060104KM OT ChepUYeCcKoin.
MakcumanbHas BbiCOTa NoAbeMa 3aBUCUT, I1aBHbIM 06pa3oM, OT MOHOM NOABLEMHOWN CUJbI U OT
pa3mepa 1 kavyectBa 060104KH.

8.2.2 JKcnlyaTaluMoOHHbIe KayecTBa 060/104ek

B Tabnuue B faHHOM pa3fene NpUBOAATCA TUMNYHBIE 3HAYEHMSA XapaKTepUCTMK o6ono4ek
pa3nnyHblx pasmepoB. OHW ABNAIOTCA BeCbMa Npuban3ntenbHbiMn. Ecin Heobxoamma

TOYHaa MHOPMaLMA 0 XxapakTePUCTMKaX KOHKPETHbIX 060N0YKN 1 MOABeCa, TO OHa A0/IXHa
6bITb NONTyYeHa NyTeM aHanun3a pakTMHeckmnx 3anyckoB. [lone3Has Harpyska, KOTOpyto HeceT
060104Ka, MOXeT 6bITb 60/blUe YKa3aHHOW B TaGaMLLEe B TOM C/ly4yae, eCln yBeNn4nBaeTcs
nosHaa noAgbeMHas cuaa. 3T0 AOCTUraeTca NyTeM UCMO/b30BaHMA 60bluero obbema rasa, 4to
NPUBOAMT K YBENNYEHNIO 06beMa 060/104KM 1, CIef0BaTENbHO, BAMAET Ha CKOPOCTb NoAbEMA U
MaKCUManbHYIO BbICOTY.

Mpwn BbIGOpPE 060/104KM A1 METEOPOIOTNYECKNX Lie1eli PYKOBOACTBYIOTCA Maccom
noAHUMAaeMOro rpy3sa, eCin TakoBol nMeeTcs, CKOPOCTbIO Nogbema, Tpebyemol BbiCOTON,
BO3MOXHbIM MCNOJIb30BaHNEM 060104KM 4151 BU3yabHOTO CEXEHNSA, a Takxke 061a4HbIM
NMOKPOBOM B TOM, 4YTO KacaeTcs ee LBeTa. Kak npasuio, npeanoyvtuTebHee BbiCOKas CKOPOCTb
noabema — o1 300 A0 400 M-MWH™', 3TO NO3BONAET COKPATUTb Bpems HablOAeHNA U NpK
Heob6xoANMOCTN o6ecneymnTb AOCTaTOYHYO BEHTUAALMIO AaT4YMKOB paanosoHaa. [pu sbibope
060104KM HEOBXOAMMO NOMHUTL, 4TO AOCTUTaeMas BbiCOTa O6bIYHO MEHbLLIE B TeX C/Ty4asXx,
Korga remMnepartypa npu 3anycke o4eHb HU3Kas.
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TununyHble xapakTepuCcTUKKM 060104eK

Bec () 10 30 100 200 350 600 1000 1500 3000

Auametp npu 30 50 90 120 130 140 160 180 210
Bbinycke (cm)

Monesnas 0 0 0 250 250 250 250 1000 1000
Harpy3ka (r)

CBobopaHas
nogbeMHas cuna 5 60 300 500 600 900 1100 1300 1700

Q)
CkopocTb

nogbema 60 150 250 300 300 300 300 300 300
(M-MuHT)

MakcumanbHas
BblCOTa NoAbeMa 12 13 20 21 26 31 34 34 38

(km)

lMpn ncnonb3oBaHWM BO3AYLLHbBIX LLUAPOB B PEry/iapHbix HabaoAeHnax npeanoYtTuTeneH
CBO6OAHBIN NOABEM, MPU KOTOPOM BbiCOTa pa3pbiBa onTumalsbHa. Hanpumep, 66110
YCTaHOBJ/IEHO, YTO YMeHbLLUEeHNe cpeaHel ckopocTu nogbema ot 390 Ao 310 M-MuH™ npwu
NCMOJIb30BaHMM HEKOTOPbIX LLAPOB CpeHero pasMepa C yMeHbLUEHHbIM KOJIMYeCTBOM rasa
MOXeT NO3BO/IUTb YBEIMYNTb BbICOTY pa3pbiBa B cpegHeM Ha 2 kM. [TonyyeHHble AaHHble

0 BbICOTE pa3pbiBa C/ieyeT COXPaHATb U aHaAM3nMpoBaThb, A5 TOro 4Tobbl y6eanTbCs B
ONTUMaNbHOCTN AOCTUTHYTbIX Pe3y/1bTaToB.

Bmsyaanble Ha6}'IIOLI,eHVIﬂ nerdye nposBoanTb Npun NMCNOJ1Ib30BaHUN HEOKPALUEHHbIX o60/104eK B
ACHbIE CO/THEYHbIE AHN N OKPALLUEHHbIX B TEMHbI€ TOHA B NaCMYypPHbI€ AHWN.

XapakTepucTukm 060104KN NyyLle BCEFO ONPeaeAoTCS MO MakCMManbHOMY IMHENHOMY
pacTsaXeHUIo, KOTOPOe OHa BblAEPXMBAET A0 pa3pbiBa, U Hanbosiee yaobHbIM CNOCO6OM ero
BblpaXkeHUs SBNSETCA COOTHOLLEeHNe AnameTpa (MAn ANVHbBI OKPYXKHOCTM) B MOMEHT pa3pblBa
K AnameTpy HepacTsaHyTon o6on04kn. OgHaKO xapakTepUCTUKM 060/104KN B NOJETE He BCeraa
COBMaAaloT C XapakTepUCTUKaMu, onpeaeneHHbIMU B XO4e UCMbITaHUS Ha pa3pbiB Ha 3eMJe.
Ha 3T xapakTepuCTUKN MOXET NOBIUATb HEOCTOPOXKHOE 06 palLeHre C 060/104KON BO BpeMs
ee HanoJIHeHUs, a Tak>Ke Hanps>keHne BO BpeMs 3anycka npu cuibHOM BeTpe. B nonete Ha
pacTsXKMMOCTb 060/104KN MOXET NOBAUATbL NOTEPS 31aCTUYHOCTM NPY HU3KOW TeMmnepaType,
XUMUYeckas akTUBHOCTb KNCI0pOAa M 030Ha U ynbTpadroieToBoe U3NlydYeHne, a Takxe
NPOU3BOACTBEHHbIE AepeKTbl, HanpuUMep CBULLM UIN HEOAHOPOAHOCTb IaTEKCHOM NAEHKN.
OpHako Ha npakTuke o6oso4Kka, o6najatoLlas yaoBAeTBOPUTEIbHBIMU KayeCcTBaMu, LOKHa
BblAEPXMBATb MO MeHbLUEN Mepe YeTblpexKpaTHOe pacTsxeHune. ToNLWMHa NAEeHKU NPK 3anycke
06bI4HO Konebnetcs o1 0,1 40 0,2 MM.

Bo BpeMA noabemMa BHYTpU 060104KMN BCeraa CcywecrByetr He6oNbLUIOE N36bITOYHOE
.Cl,aB}'IeHI/IePV Aocturarouiee HeCKOJ/IbKnNX rektonackanemn u O6yC1'IOB)'IeHHO€ HaTAXEHNEM
Kay4yka. 2710 yCTaHaB/IMBaAET npeaes no OTHOWEHUIO K BHELWWHEMY laB/1IEHUNIO, KOTOPOE
MOXET ObITb OOCTUTHYTO. Mo>HO nokKa3aTb, 4TO Npu O,Cl,VIHaKOBOVI Temnepartype BHyTpu 1 BHE
060/104KK npenenbHoe AaB/iEHNE p ONMNCLIBAETCA BblpaXeHUNEM:

107w +0,075 |p; = Lz (8.4)
Ly Ly

rae W — macca 060104kuM 1 annapaTypsl, a L, — cBo60AHas NogbeMHas Cuia Ha ypoBHe
3eMHOIN MOBEPXHOCTW; N TO 1 APYroe BblpaxaeTca B rpaMMax. Ecnm ob6onoyka cnocobHa
AOCTUYb BbICOTbI, COOTBETCTBYIOLLLEN p, TO Ha 3TOW BbICOTe OHa byaeT ApeidoBaTh.
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8.3 OBPALLEHUE COBOJ/IOYKAMMU
8.3.1 Xpanenue

OyeHb BaxHO MPaBUIbHO XPaHUTb PaAN030HA0BbIE 060/I0HKMN AN TOTO, YTOObI UX Ka4eCTBO
He yXyALLanocb Noc/ie HeCKONbKMX MecsLLeB XpaHeHMs. PekoMeHAyeTCa orpaHn4mBaTth
3anacbl 060/104ek TeM MUHUMYMOM, KOTOPbIli TpebyeTca Ans onepaTUBHbIX HYXA. TaM, rae
3TO BO3MOXHO, YacTble NocTaBku 060/104eK NpeAnoYTUTENIbHEE, YEM 3aKyMNKKN UX B 6O/bLIOM
KOJIMYeCTBE C NOC/IeAyIOLUM ANNTENbHBIM XpaHeHneM. Bo nsbexaHve Heob6xoaMMoCTH
NCNoNb30BaHMA 060/104€K, XPaHMBLLUXCA AJINTENIbHOE BPeMS, X CllefyeT pacxoAoBaTh B
nopsake aat ux N3roToBaeHMUA.

OnTuMMasnbHas CoOXpaHHOCTb 06bIYHO 0becneynBaeTcs B TedeHne npubnmsmntenbHo 18 mecsues
NnocJ/ie N3roToB/I€HNSA NPU YCI0BUM TLLATE/TbHOTO COBM0AEHMS YCNOBUI XpaHeHUS. MHorme
N3roTOBUTEIN COCTaBAAIOT MHCTPYKLMW K CBOUM 060/104KaM, KOTOpble caeayeT TwaTte1bHO
cobnogatb. OgHako HuxecneaytoLme obLime pekoMmeHaauMm NpUMeHMbl 418 601bLINHCTBA
TUMOB PagMO30HA0BbIX 060104€eK.

O60n04KM CneayeT NpefoxpaHAaTb OT MPAMOro BO3AeNCTBMA COTHEYHOrO CBETa 1 No
BO3MOXHOCTU XPaHUTb B TeMHOTe. HW B KOeM c/lyyae HeNlb3a NX XpaHUTb PAAOM C UCTOYHUKOM
Tenna nnm o3oHa. CBOMNCTBa NOANXIOPONPEHOBbIX 060104€eK UM 060104€eK, M3TOTOBNEHHbIX U3
CMecCu NMONMXIOPOMNpPeHa 1 HaTypasibHOro Kaydyka, MOryT yXyALIaTbCA NPU BO3AENCTBUN 030Ha,
Bbll€/19eMOr0 B npouecce paboTbl 60/IbLLNX 3NEKTPOreHepaTopPoOB AN INeKTPOABUraTeNeNn.
Bce 0605104KM CliefyeT XpaHUTb B UX OPUTMHAIbHOM YNakoBke 0 MOMeHTa NpeAnoieTHOM
noarotoBku. Heo6xoAnMMo cneauTb 3a TeM, YTO6bI OHM He conpuKacaancb C Maciamun Unm
Mo6bIMU APYTMMU BELLLECTBAMU, KOTOPbIE MOTYT MPOCOYUTHLCSA CKBO3b YNakoBKY U MOBPEANTb
060104KY.

Besne, rae MoXxHO, 060/104KMN CneflyeT xpaHUTb B MOMeLLLeHUW Npu TemnepaType oT 15 go
25 °C; HekOTOpbIe N3rOTOBUTE/M AatOT OCOObIe YKa3aHMs Ha 3TOT CHET, KOTOPbIM HEOOX0AMMO
cneposatb.

8.3.2 MoaroroBka K 3anycKy

060104KM, N3rOTOBJIEHHbIE U3 HaTypasbHOrO Kay4yka, nepes Ucnosb3oBaHMEM He TpebytoT
cneumanbHOM TennoBo 06paboTkK, MOCKONbKY HaTypasibHbIN KaydyK He 3amep3aeT npu
O6bIYHBIX A5 XUbIX U CNyxeOHbIX MOMeLLLeHNI TemnepaTypax. OfHaKo xenaTesbHO, HTOObI
060/104KM, KOTOPbIE A/IUTENIbHOE BPEMS XpaHUANCh npu Temnepatype 10 °C, Bblaep>KMBaanCh
NPV KOMHATHOW TemnepaType B Te4eHMe HECKONbKUX HeAe b Nepes UX UCMO/Ib30BaHMEM.

MonunxnoponpeHoBble 060104KM NPU ANNUTENBHOM XPaHeHUU Npu Temnepatype Huxke 10 °C
4aCTMYHO TEPAIOT CBOIO /1AaCTUYHOCTL. [115 MONyYeHNA HauydLnX pe3y/ibTaToB He06X0ANMO
BOCCTAaHOBUTb 31aCTUYHOCTb ;0 MOMEHTa HaMO/IHEHUSA NOCPEACTBOM NOATOTOBKN 060104KMN.
Mpu 3TOM cnepyeT BbINOMHATL pekOMeHAaLumm nsrotoeutens. O6b14HO 06on04Ka NoMeLLaeTcs
B TEPMMYECKM U30/IMPOBAHHYIO Kamepy C NPUHYANTENbHOW LMPKYyAaLumneit Bo3ayxa, B KOTOPOU
noAAep>XuBatoTCca HeobxoAnMble TeMMepaTypa M BAaXKHOCTb, 32 HECKO/IbKO AHEN 10 ee
HamnoJIHeHMS; B Ka4eCTBe a/ibTepHaTUBbl MOXHO MCMO/b30BaTh TEMJY0 BOAAHYIO 6aHIo0.

Ha NONAPHbIX CTaHUNAX B NEPUNOAbI SKCTPEMAJIbHO HU3KUX TEMNEPATYP PEKOMEHAYETCA
Nncnonb3oBaTb O60ﬂ0‘-|Kl/|, 06nap,a}ou.|,|/|e ocobbimMu CBOVICTBaMVI, MNO3BOJIAOWNMAU UM COXPAHATb
NPO4YHOCTb U 3/1TaCTUHHOCTb B TAaKNX YCJ/TOBUSAX.

8.3.3 Hanonnenue

B Tom cnyuvae, ecnn and 3anycka LWapoB He MCMO/b3yeTCs NyCKOBOe yCTPOMCTBO, HANO/HEHME
060104ek He06X0AMMO NPOBOAUTL B CMeLMabHOM MOMELLEHNN, MO BO3MOXHOCTH
N30/IMPOBAHHOM OT ApYyrux 34aHnin. OHO JO/IXXHO XOPOLLO NPoBeTpUBaThCA (Hanpumep,
NFPA, 1999). lNpu ncnonb3osaHnn BOAOPOAA BaxHO CO61t04aTb 0CO6bIE MEPbI OCTOPOXKHOCTU
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(cm. pasgen 8.6). V3 nomeleHns He06X0AMMO YAaINTb BCE MCTOYHUKM 06pa3oBaHuma

NCKp, a BCe IN1eKTPUYeCKne BbIKo4aTeNIN 1 OCBETUTEIbHAA apMaTtypa A0/XHbl ObITb
nckpobesonacHbIMU; Apyrune HeobxoanMble NOAPOBHOCTU coaepxaTtcs B pasaene 8.6. MNpu
NCNo/Ib30BaHNM renmns B X0J04HY0 norody noMmelleHne cieayet nporpeTb. CTeHbl, ABEPU 1

NoJ AOKHbI 6bITb MAaAKNUMU, U B MOMELLLEHUMN He J0MXHO 6blTh Necka 1 nbiin. OTonneHue

MeCT, NCNOJIb3yeMbIX A1 Hano/HEHNS BOAOPOAOM, MOXHO obecne4ynsatb NOCPeACTBOM

napa, rops4en BoAbl AN Nto6bIX APYTMX KOCBEHHbIX CPEACTB; B TO Xe BPEMS 3/1IeKTpuyeckoe
OTOM/IeHNE, eC/IM OHO UMeeTCH, AO/HKHO COOTBETCTBOBATb HALMOHA/IbHBIM 3/1eKTPOTEXHNYECKUM
HopMawm (Hanpumep, NFPA 50A ans knacca |, pasgen 2, nomeLeHns).

Ha Bpemsa HanonHeHnsa Heo6x0ANMMO HaAeTb 3alWMTHYI0 ogexay (cM. pa3gen 8.6.4). Onepatop
He JO/IKEeH HaXOANTbCA B 3aKPbITOM MOMELLLEHNN, B KOTOPOM pa3mMeLLeHa 060/104Ka C
Bogopoaom. Ecnm aBepu B nomeLL,eHnM 3aKpbIThl, CleyeT KOHTPO/MPOBaTb NOCTYyMN/eHne
BOAOpOAa W HabnoaaTb 3a onepalnen HanoHeHMA 3a NpeAesaMu TOro NoOMeLLeHns, B
KOTOPOM OHa MPOWCXOANT; ABEPU CledyeT OCTaBUTb OTKPbITbIMU, €C/IN ONepaTop Haxo4MTCA B
noMeLleHnu, rae HanoJsiHaeTcs obonoyka.

HanonHeHne o60n04ek OMKHO NPOU3BOANTLCSA MeAIEHHO, MOCKObKY 6bICTPOE pacTarnBaHmne
MOXeT NpMBECTM K 06pa3oBaHuio cnabbix MecT B 060s104kKe Wapa. LlenecoobpasHo numetb
cneumanbHbIl peAyKToOp AN PeryiMpoBaHua nogayu rasa. Tpebyemyto BeMYMHY HanoHEHUS
(cBOo60AHYI0 NOABEMHYIO CUJTY) MOXHO ONpeae/UTb, UCNOb3ya NMOO HAKOHEYHUK LTaHra Toro
e Beca, MO0 TakoM HaKOHEYHWNK, KOTOPbIN MOXET ObITb OAHWUM MN1€4OM BECOB, Ha KOTOPbIX
ApyruM nne4vom 6yaeT nogbeMHas cmna o6onoykun. NMocnegHnin cnocob meHee ynobeH;
NCK/OYEHNE COCTaBAAIOT Clydau, koraa TpebyeTcs yunTbiBaTb M3MEHeHMs Beca 060/104€ekK,

4TO BPAA I HEO6XOANMO B MOBCeAHEBHOW paboTe. [Tone3Ho MMeTb BEHTUb, MOAOTHAHHbIN K
BECOBOMY HaMoOJ/IHUTENIO, @ B HEKOTOPbIX CNyXb6ax MCNO/b3yeTCa AONONHUTENbHOE YCTPOCTBO
C KNanaHoM, KOTOPbI MOXeT 6blTb OTPErynMpoBaH Takum 06pa3oM, HTO OH 3aKpblBaeTCs
aBTOMaTUYeCKWN NPU AOCTUXEHUN TPebyeMOoli MOABEMHOM CUIbI.

8.3.4 3anyck

O60n104Ka A0MKHA HAXOAUTLCS B YKPbITUM A0 MOMeHTa 3anycka. Cneayet nsberaTb
A/MTENIbHOTO BO3JeNCTBUS APKOrO COMTHEYHOTO CBETa, MOCKO/bKY 3TO MOXET NPUBECTU K
6bICTPOMY YXYALLEHUNIO KaYeCTBa MaTepuasa 060/104KM U ke K pa3pbiBY NMPeXAe, YeM Lap
OTOPBETCS OT 3eM/N. BO BpeMs 3anyckoB BPyUHYt0 HEO6XOAMMO UCMO/b30BaTh 3aLLUUTHYO
ofexay.

3anyck pagMo3oHA0BbIX 060/104eK NpY C1laboM BeTpe He Bbl3blBAaeT 0COObIX 3aTPYyAHEHUN.
Heob6xoanmo no3aboTuTbCs 0 TOM, 4TOObl OTCYTCTBOBa/1a ONAaCHOCTb CTO/IKHOBEHMSA LWapa

M NoABeLleHHbIX NPUOOPOB C Pa3NYHbIMU NPENATCTBUAMM, MPEXAE YEeM LLap NOAHMMETCS
BbILLIE OKPYXXaIOLLMX CTAHLMIO AE€PEBbEB U COOPYXKEHNN. DTUX TPYAHOCTEN NpK 3anycke B
3Ha4YNTE/IbHOM CTeneHn MOXHO n3bexaTtb NyTeMm TLLaTeIbHOro Bbibopa MecTta 3anycka. OHo
[O/IXKHO oNpeAenaTbCa MUHUMYMOM NPenATCTBUN, KOTOPble MOTYT 3aTPYAHUTL 3anyck, a
COOpPY>XeHMSA Ha CTaHLUK C/ieflyeT NPOeKTMpoBaTh 1 pacnosaraTtb C y4eTom npeobnajatoLLero
Hanpas/neHns BeTpa, BO3MOXHOCTM NOPbLIBOB BeTpa Ha NaoLajake A1 3anycka u MeTenei B
panoHax C X0O104HbIM K/IMMATOM.

Mpu cMnbHOM BeTpe pekoMeHAyeTCs Takxke KPenuTb NPMOGopPbl MO BO3MOXHOCTU 611xXKe

K 060/104Ke, UCNOJb3Yys A1 NOABECKU CneLnanbHble KaTyLWKN AKX pa3MaTbiBatoLLme
npucnocobneHuns. Yoo6Hoe yCTPOMCTBO COCTOUT U3 KaTyLLKKU, Ha KOTOPYHO HaMOTaH LLHYP,
W WNUHAENSN, KOTOPbIA NPUBOAMUT B A€ACTBUE BO3AYLUHbBI TOPMO3 AN MEXaHU3M CnycKa,
NO3BOJIAIOLLNIA LWHYPY C NOABELIEeHHbIMU NpubopamMun MeJIEHHO pa3MaTblBaTbCs B Havase
noneta wapa.

OrpomMHoOe NpenMyLLLeCTBO MEeXaHMYECKUX YCTPOMCTB /151 3anycka LLapoB 3ak/l04aeTcs B TOM,
4TO UX KOHCTPYKLMA N03BO1sieT 06ecneymTb NOYTU MOHY 6€30MacHOCTb, MOCKO/IbKY OrnepaTop
He HaXxo4MUTCS PSAOM C LLapOM BO BPeMsi HanosIHeHMS 060/104KM U 3anycka. MexaHuyeckue
NyCcKOBble YCTPOMNCTBA MOTYT 6bITb aBTOMaTM3MPOBaHbl B Pa3/IN4HOM CTEMNEHU U laxe HAaCTO/bKO,
4TO A/19 BCel paboThl MO 3anycky paaMo3oHaa He notpebyetcs NpucyTcTBms onepatopa. OHu
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MOryT 6bITb Hea(pheKTUBHBI MPU CKOPOCTU BeTpa 6onee 20 M-c'. Heobxoanmo obecneymnTb
aZleKBaTHYI0 BEHTUIALMIO AAaTYMKOB PaAn0o30HAa A0 ero 3anycka. XXenatenbHo MMeTb Takyto
KOHCTPYKLMIO, KOTOPas NO3BOAUT N36exaTb MOBPEXAEHNSA COOPY>XKEHUA B C/lyHae noxapa uim
B3pblBa.

8.4 AOMOJ/IHUTE/NIbHOE CHAPSDXXEHUE AN NOABEMA LLAPOB
8.4.1 OcBeljeHme npu nogbeMe B HOYHOE BpeMs

OO6bIYHO B Ka4eCTBe MCTOYHMKA CBETa NPW NOAbeEME LLIAPOB-NMUIOTOB B HOYHOE BPeMS
WCMOJIb3yeTca NamnoYka, nMraeMas oT Heb6OobLLON 3/1ekTpuyeckor 6aTapenkn. Kak

npasuio, B 3TOM C/lyyae NnoAxoAnT 6aTaperika, cocToswas U3 AByxX ralbBaHNYeCcKmx
3/IeMeHTOB C HanpskeHunem 1,5 B nau xxe BOAO3a/IMBHOM 3/1€MEHT, UCMOJIb3yeMblli C 1aMMNON
HakanmaHua 0,3 A n HanpsxeHnem 2,5 B. KpoMe Toro, B ka4yecTBe UCTOYHMKA CBETAa MOXHO
MCNoNb30BaTh YCTPOMCTBO, OCHOBAHHOE Ha NpUHLMNE XuMmmnyeckomn pnyopecueHumn. OgHako
AN 30HAMPOBaHMA Ha 60bLLNX BbiCOTax HeobxoanMa 6onee MolHas cuctema (2-3 BT),
CHabxeHHas Npu Heo6Xo0ANMOCTU NPOCTbIM pedIEKTOPOM.

Ecnun ckopocTb noagbeMa A0/1KHa OCTaBaTbCA HEM3MEHHOM NPU NCNOb30BaHNN OCBETUTENIBHOTO
yCTPOWCTBA, TO TeopeTndeckn TpebyeTcsa HeboNbLLOE yBeIMYeHNe CBOOOAHOM NOABEMHOMN
CUAbl, T.€. MOHas NoAbeMHasn cuia Ao/KHa 6biTb yBeInveHa 6os1ee 4YeM Ha BEUYUHY,
COOTBETCTBYIOLLYO ONONHUTENBHO NOAHUMaeMoMy Becy (cM. popmyny 8.3). OaHako Ha
npakTunke Tpebyemoe yBen4yeHune, BeposATHO, MEHbLLE PAaCCYNTAHHOIO, MOCKObKY rpy3
yny4luaeT a3poAnHaMmnyYeckme xapakTepmuCcTMkKn n yCTom4nsoCcTb 060104KMN.

PaHbLue npu nogbemMe B HOYHOE BpeMs UCNO/1b30Ba1n He60)'IbLIJ}/IO cBe4y B q)OHapMKe

n3 BOLLI,eHOVI 6ymar|/|, nogBeLleHHOM NPpMMeEpPHO Ha paCCTOAHUN 2 M UM HUXKe 060/104KN.
O.D,HaKO B 3TOM C/ly4ae BO3HUMKAET OMaCHOCTb BOCN/laME€HEHNA NI B3PbiBa Npv I'IpI/I6J'II/I>KeHl/Il/I
CcBeYM K 060/104Ke 1IN MCTOYHMKY BOAOPOAA, a TakXe ONaCcHOCTb BO3SHUKHOBEHUA NIECHOTO
noxapa un Apyrnx 3Ha4nTe/ibHbIX NOXapoB Npu BO3BpaLWLeHNN 060/104KKN Ha 3eMJIIO. |_|O3TOMy
MCNOJIb30BaHME CBEYEN KaTeropn4eckn He pekoMmeHayeTcA.

8.4.2 MapawioTbl

[ns ymeHbLUeHMa ONacHOCTM NOBPEeXAEeHW, HAHOCKMMbIX 30HAMPYIOLLLEN annapaTypom

npv nageHunu, ee o6bIYHO CHabXatoT MPOCTbIM NapatwtoTom. OCHOBHble Tpe6oBaHUSA

CBOAATCSA K HAZAEXHOCTUN €ro packpbiTUA Y YMEHbLUEHUIO CKOPOCTU NafeHUs, KOTOpas He
[l0N1KHa npeBbIWaTb 5 M-C'y 3eMHOI NoBepxHOCTU. Kpome Toro, napatutoT fomkeH 6blTb
BOAOHeNnpoHMuaembiM. Jns npnbopos maccon Ao 2 kr TpebyeTcs napalltoT, CAeaHHbIN U3
BOJOHeNpoHMLaemMol 6ymMmarm nam naacTMKoBOW NIEHKM C KYMOJIOM ANaMeTPOM OKOJ10 2 M U
ANVHOM cTpon okoso 3 M. [lna npeaoTBpaLLeHns CKpyYMBaHUA CTPON B NoseTe LenecoobpasHo
YKPEenuTb Nx 1erknm obpyvem gnameTpom okosio 40 cMm 13 gepesa, nacTMaccel Win meTtanna,
KOTOPbIN pa3sMeLlaeTca HaZ TOYKOM X COeANHEHNS.

Ecnn gna onpepeneHns BeTpa MCMNOJb3yeTca paAnoI0KaLUOHHBIN OTpaXkaTtesb, KOTOPbI
ABJIAETCSA HaCTblO rpy3a, TO OH MOXeT OblTb MPUKPEN/IEH K NapaLloTy U NPenaTcTBOBaTb
ckpy4mBaHutio ctpon. CTponbl U Apyrve nprucnoco6aeHns A0XHbl 6biTb CNOCOOHbI BbiAEPXKATb
HanpsHkeHWe Npy packpbiTUm napawutoTa. lNpu ncnonb3oBaHnM pagmo3oHA0B He6ONbLLOWN
macchl (MeHee 250 r) ob6ecneymBaTb 4OCTAaTO4YHOE TOPMOXEHME B XO€ CMyCka MOXeT caM
paanMonokaLMOHHbIN OTpaxaTesb.
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8.5 rA3bl A/ HANOJIHEHUA OBOJIOYEK
8.5.1 O6uwue cBegeHunn

Hanbonee nogxoasaLimmMm ans METEOPONOTMYECKUX Lies1elt rasammn ABASIOTCA reInin 1 BOAOPOA,
npuyeM NprYMeHeHne NepBoro nNpeano4YTUTe/IbHee 13-3a OTCYTCTBUSA ONAaCHOCTU B3PbiBa U
BocrnaameHeHuns. OfHaKo MOCKO/bKY NCNOb30BaHNE FreNnsa OrpaHNYMBaeTC HEMHOTMMM
CcTpaHamu, nmeronmm 6oratble NPUPOAHbIE pecypchbl, 60/ee WMPOKoe NPUMEHEHNE

nony4wmn sogopos (cM. WMO, 1982). NnaBy4ecTb (06Was nogbemMHas cuaa) reamsa cocrasniset
1,115 kr-m= npu aasnennn 1 013 rMa n Temnepatype 15 °C. CooTBeTCTBYIOLLEE 3HaYEHNE AN
ymcToro Bogopoga cocrasnset 1,203 kr-mM=3, a N5 NOCTynatoLwero B npojaxy BoAoOpoAa 3Ta
Lundpa HeECKONbKO HUXe.

CnepyeT OTMETUTb, YTO B HacTosLLLee BpeMs Ha 60pTy Cy0B 60/blLUe He pa3peLlaeTcs
NCNonb30BaTb BOAOPOA B COOTBETCTBMM C 06LLMMN Tpe6GOoBaHUAMN TEXHUKN 6€30MacHOCTU
Ha Mope. [lononHuTe NIbHblE Pacxobl Ha UCMOb30BaHWe reqins A0/KHbl ObITb OLLEHEHbI B
COMNOCTaB/IEHNM C ONACHOCTbIO A5 XKMU3HU, @ TakxXe C JOMONHUTE/IbHBIMU pacxodaMu Ha
CTpaxoBaHue, eC/IM TaKoBOE MOXET 6bITb OPraHN30BaHoO.

3a UCKII0YEHNEM TPaHCMOPTHBIX PacxoA0B U TPYAHOCTEN TPAHCNOPTUPOBKM AOCTaBKa

CKaToro rasa B 6annoHax ABnseTca Hanbonee yao6HbIM CMOCO60M 0becneyeHns rasom
MeTeopoIormMyecknx ctaHunin. OgHako Tam, rae pacxoabl UAN TPYAHOCTU AOCTaBKM 6aiOHOB
WNCKI0YNTEIbHO BE/IMKK, NCNOJIb30BaHMeE Ha CTaHLUWM reHepaTopa Bogopoaa (cm. pa3aen 8.5.3)
He 10J1XHO BbI3blBaTb 60/bLLINX TPYAHOCTEN.

8.5.2 FaszoBble 6GanoHbl

BeposATHO, Hanbonee yao6HbIMM A1 O6LLErO NONb30BaHNA SABASIOTCA CTaj/lbHblE ra30Bble
6an110Hbl eMKOCTbIO 6 M3 ra3a noa aasneHnem 18 Mla (10 MIMa B Tponukax). OgHako npu
60/1bLLIOM pacxoje ras3a, HanpuMep, Ha CTaHUMUAX PaANO30HAMPOBaHNSA, peKOMeHayeTcs
ncnosib3oBatb 6ann0Hbl 60/bLIEN EMKOCTU UIWN PAA CTaHAAPTHbIX 6anN10HOB, MPUCOEANHEHHbIX
NPV NOMOLLM KOIEKTOPa K OA4HOMY BbllyCKHOMY KaanaHy. 9T Mepbl 3Ha4MUTe/IbHO yMeHbLuaT
TPYyAOEMKOCTb paboTbl nepcoHana. Yrobel He NyTaTb 6a//10HbI C BOAOPOAOM C BannoHamu,
cofepxallMmm gpyrue rasbl, ciefyet okpallimMBaTb UX B 0COObIN LBeT (BO MHOTMX CTpaHax
NCMOJIb3yeTCa KPacHbIN). VX BbINYCKHblE BEHTU/IN AOXXHbI UMETb N1€BYI0 pe3bby, 4TOO6bI
OT/INYNTb NX OT 6ANINTOHOB C HEBOCM/TAMEHSIOLWMUMUCS Fa3amn. bannoHbl 4ONXHbI ObITb CHabXeHbI
KO/INakamu A1 3alMTbl BEHTUIEN NPY NepeBo3kKe.

la3oBble 6a110HbI CeAyeT UCNbITbIBaTb PEry/IAPHO C UHTEpPBaaamMun OT ABYX A0 NATU NeT, B
3aBUCMMOCTM OT AeNCTBYIOLLNX HALMOHAbHBIX MHCTPYKLUMIA. 115 3TOro nx Heob6xoanmo
noAsepratb BO34eNCTBUIO BHYTPEHHErO AaBaeHns, No kpanHen mepe Ha 50 % npesblLatoLLero
nx HopmasbHoe paboyee faBsieHne. bannoHbl C BOAOPOAOM He JOMKHbI NOABEPraTbCs
HarpeBaHu1Io, N B TPOMMKAX UX CnedyeT 3alimiatb OT NPSIMOM CO/IHEYHOWN paanaumn.
XKenatenbHo, 4TO6GbI OHM XPAHUANCH B XOPOLLIO BEHTU/IMPYEMOM MOMELLEHNN, YTO MO3BOAUT
obecne4ynTb yaaneHune BoAopoAa Npu 1060 yTedke HapyKy.

8.5.3 FeHepaTtopsbl BOgOpoaa

Boagopoa MoXHO nosy4vaTb Ha MeCTe, UCMOJb3ys pa3/IndHble TUMbl FeHepaTopoB BOAOPOAA.

Bce reHepaTopHble yCTaHOBKM 1 CPeACTBa A1 XpaHeHUs BOAOPOAA AOKHbI ObITb

OTHYET/IMBO MAapPKMpPOBaHbl 1 UMeTb COOTBETCTBYIOLLME NpeaynpeanTenbHble 3HaKn COrlacHO
HaLMOHanbHbIM Npasuiam (Hanpumep, «3TOT arperaTt COAEPXKNUT BOAOPOA»; «Bogopoa —
Bocnnamenstowminca ras — He kyputb — OTKpPbITHIV OrOHb 3anpeLleH»). Huxecnepytowme
npoLeccol B3aUMOAENCTBMA OKa3anncb Hanbosiee NPUroaHbIMM A5 MPOU3BOACTBA BOAOPOAA B
MEeTeopPOIOrNYeCKUX Liensx:

a) deppocnnnumnii n kayctmyeckas coia C BOLOW;
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b) anomMuHUI N KaycTMYeckas coda C BOAOW;

C)  TMAPWA KanbLWA 1 BOAR;

d) 3epHakenes3ncToro MarHus 1 BOAa;

€)  >KMAKWA aMMMak C ropsYnM NaaTUHOBbLIM KaTan3aTopomMm;
f)  MeTaHon v BoAa C ropsuMM KaTann3aTopom;

g) 3/1eKTpOAu13 BOAbl.

bonbwmnHCTBO MCNOJ1Ib3ye€MbIX B 3TUX NpouecCax XUMNYECKNX BELLECTB ABIAIOTCA ONAaCHbIMU,

n HeO6XO,CI,I/IMO CKpynysie3Ho CO6)'|IO,CI,aTb COOTBETCTBYHOLLME HAaUNOHAJ/IbHbIE Tp66OBaH nAa

N MHCTPYKUUK NO pa60Te C TakKnMu BellecTtBaMu, BK1K0O4YaA NpaBuibHbl€ MapPKNUPOBKU U
npeaynpexgeHus. OHun Tp66)IIOT cneumnasibHOro TpaHcnopTa, 0CcobbIx YCNOBUAX XPaHEHUA

n o6pau.|,eva C3TUMU BeLLeCTBaMU, a TakXXe UX yaaaneHuA. MHorue n3 3Tux Bew,ecTs
BbI3bIBAOT KOPPO3UIO, N MOC/1€ NX NCMOJIb3OBAHNA BbiNaAaeT 0CaoK. Ecnn YKa3aHHblI€
peakLnun TaTe/1ibHbiM o6pa30M HE KOHTPO/INPYIOTCA, TO OHU MOTYT NMNPUBECTU K BblAETTEHNIO
M36bITOYHOrO TeMa UM MNOBbLILLIEHUIO pasneHusa. MetaHon - sgoBuTas Pa3HOBUAHOCTb CNNPTa,
€CJ/1n €ro BbIlMnNTb, 4TO BO3MOXHO MPU NCNOJ1Ib30BaHNKN €ro imuamm, 3}10)/I'IOTpe6)'IFIIOLLI,VIMVI
CMUPTHBLIM, 3TO MOXET NPUBECTU K CMEPTE/IbHOMY NCXOAY.

B 4acTHOCTH, LLMPOKO NUCNONb3yeMas kaycTuieckas cofa TpebyeT YpesBblyanHom
OCTOPOXHOCTMN CO CTOPOHbI OnepaTopa, KOTOPbIV A0/IKeH OblTb COOTBETCTBYIOLLUM 06pa3om
3aLumLLLeH, 0oCOO6eHHO r1a3a, OT KOHTaKTa He TO/IbKO C PaCTBOPOM, HO U C MeJIKOW Mbl/blo, KoTopas
MOXeT MOAHATLCA NPM 3akajke TBEPAOro MmaTepurana B reHepatop. [1pn HecyacTHOM ciyyae
Heo6X0ANMO UMETb MO, PyKON (hNakoH CXXMAKOCTbIO A1 MPOMBIBKU [1a3 U HEUTpanm3yloLlee
BELLECTBO, HaNpMMep yKCycC.

HekoTopble N3 XMMUYECKUX peakLMin, UCMONb3YOLWMXCA NPKU 3TOM paboTe, NpoTeKaloT Npu
BbICOKOM A aB/€HUN, U, CiejoBaTe/IbHO, BENIMK PUCK HECHACTHOrO cyyas. [eHepaTopbl BbICOKOTO
[laB/ieHNs AOKHBI MPOBEPATLCS Kax Able iBa roAa nof AaBjeHneM, Mo kpalHe mepe BABOE
npesbiwaoWmMm paboyee gasneHne. OHU A0MXKHbI 6bITb 06ecneyveHbl NpefoXpaHUTENAMU

Ans cépacbiBaHMS U3NULIHErO AaBneHus. [peaoxpaHntenn o6bl4HO NpeacTaBastoT co60i
pa3pbIBHOM ANCK, U OYEHb BaXXHO CTPOro cobtoaTh MHCTPYKLMIO NO 3KCMJlyaTalmn B
OTHOLLEHUM MaTepuana, pasmepa u GOPMbl IUCKOB, a Takxe YaCTOTbl UX 3ameHbl. Jaxe npu
HaZleXXHOM NnpeaoxpaHuTese MoXeT NPON30NTU BbIBPOC ropsiyero pacteopa. leHepaTtopbl
BbICOKOTO AaB/IeHMs CliefyeT TLLaTe/IbHO O4MLLLaThb 40 Nepe3apaaku, NOCKoIbKy OCTaTKK
npeablayLen 3aknaikm MOryT CyLLLECTBEHHO YMEHbLUNTL 06bEeM reHepaTopa U1, C/iefoBaTesbHO,
yBeNn4nTb paboyee AaBieHne 40 3HaYEHMS, NPEBbILLAIOLLErO NPOEKTHbIM 3anac NPOYHOCTH.

K COXaneHuto, rnapuna Kanbunma n KENe3nCTbin MaFHMVI, NnpenmMyLLeCTBOM KOTOPbIX ABIAETCA
OTCyTCTBUNE HeO6XO,CI,l/IMOCTVI ncnonb3oBaHMA KayCTVI'-IeCKOf;I cogbl, ,OpOrn, NO3TOMY OHU MOTYT
NPUMEHATBLCA TOJIbKO A4 Cnelna/ibHbIX Ll,e)'lel\/'I. nOCKO)'Ibe 3TV ABa BEULECTBA BbITECHAIOT
BOAOPOA U3 BOAbI, X HeO6XO,CI,VIMO XpaHuUTb B BOOOHENPOHULLaEMbIX KOHTEI\/'IHean. I'IpM
MCcNoJ1b30BaHNM KaTa/in3atopoB HeO6XO,CI,VIMO no3aboTUTbCS O TOM, 4YTOObI N36EeXaTb UX
3arpsa3HeHusA.

Bce cuctembl npon3BoAAT ra3 noj AaBJ1€HNEM, JOCTATOYHbLIM A/14 HANOJ/IHEHUA obonoyexk.
O,CI,HaKO CKOPOCTb NO/1y4HEHUA ra3a Npn HEKOTOPbLIX Npoueccax (OCO6eHHO, npu 3}'IeKTpO)'IVI3e)
C/IMWLIKOM Mana, nras HeO6XO,CI,I/IMO NPON3BECTU U XPAaHNUTb A0 TOro, Kak OH I'IOHa,CI,O6I/ITCﬂ, nméo B
cKaTtoM BMnaeE, nmbéo B rasrosibaepe.

MeTO,CI,bI, OCHOBAHHbIE€ Ha 3/1EKTPO/IN3€ BOAbl NIV KaTa/IMTUHECKOM KPEKUHIE€ Me€TaHO/1a
C,CI,O6aB}'IeHVIeM BOAbl, MpuBJ/I€KaTE€/IbHbI BCNE€ACTBNE UX OTHOCUTENbHOM 6e30NacHOCTUN U
YMEPEHHbIX TEKYLLNX PAaCXOA0B, a TaKXe HeKOppO3VIVIHOVI npnpoabl NCNMoJib3yeMbIX BELLLECTB.
ﬂ,)’lﬂ 3TUX ABYX MPOLEeCCOB U npouecca C UCnoJib30BaHNEM XXNAKOTO aMMUaKa Tpe6yeTCF|
S/1EKTPO3HEPIrnAa. O60py,D,OBaHVIe ABNAETCA A4OCTATOYHO C/TOXKHbBIM 1 AO0J/KHO TWAaTENbHO
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O6Cl'|y>KVIBaTbC$I; Heo6xop,wma AeTa/ibHaA eXXeaHEBHaA NpoBepkKa 3quJeKTI/IBHOCTI/I pa6OTbI
CNCTEM KOHTPONA 6e30nacHoOCTH. Cop,ep>KaHV|e MUHEPa/bHbIX BELWLECTB B BOAE A1 3/IEKTPO/IN3a
AO0/1KHO ObITb HU3KUM.

8.6 UCMNOJIb3OBAHUE BOAOPOAA U MEPDBI NPEAOCTOPOXXHOCTMU
8.6.1 O6wme cBeaAeHUA

Boaopoa MoxeT 1erko BOCM/1aMeHUTLCA OT MaselLlen UCKPbl; FOPUT OH MOYTU HEBUANMbIM
nnameHem. CMecb BO34yxa C BOAOPOAOM MOXET ropeTh B LUMPOKOM AnanasoHe KOHLEeHTpaLmm
no o6vemy — o1 4 % a0 74 % (NFPA, 1999) — v B3pbiBaThCA Npu KOHUEeHTpauumn 18-59 %.

B nto60M ciyvae HaxoasaLwmics no6an3oCcTy onepaTop MOXET MOAYYUTb CUJIbHbIE OXOIM BCeX
He3allMLLLEeHHbIX y4aCTKOB KOXMW, a NPUY B3pbiBe OTOPOLLEH K CTEHE U Ha 3EM/TI0 U NONYHUTb
cepbe3sHble TPaBMbl.

MO>HO UCKJTIOUYNTb PUCK HECHACTHOTO C/yyas MyTeMm TLaTe/IbHO NMPOAYMaHHbIX NpoLueayp v
MCMNoJb30BaHMs Hajsexallero o6opyaoBaHus Npu YCIOBUK, 4TO 3TU NPOLEAYPbl CKPYNYyne3Ho
cobnopatotca n obopyaoBaHue NoaaepxnsaeTcs B ucnpasHom coctosiimm (Gremia, 1977;
Ludtke n Saraduke, 1992; NASA, 1968). OnHako Bonpocam ob6ecneyeHns 6€30nNacHOCTU 34aHNA,
B KOTOPbIX MNO/y4atoT U XpaHAT BOAOPOA, UAN NAOLWAA0K, TAe HaMoHSIOT UK 3anycKaloT
Lapsbl, He BCerga yaensercs A4oCTaTO4YHO BHUMaHUsA (CM. cneayowmin pasaen). B yactHocTny,
Heo6X0ANMbI KOMMIEKCHOE 06YYEHME U MOCTOSIHHBIN TLLATE/IbHbIA MOHUTOPUHT U MHCMEKLUS,
[N15 TOro 4To6bl 06ecneynTb CO6M0AEHME ONEpaTOpPaMm COOTBETCTBYIOLLUX NPOLLeayp.

MpenmMyLLecTBa aBTOMaTUYECKMX NMYCKOBbLIX YCTAHOBOK /151 3anycka wapos (cM. pasgen 8.3.4)
3aK/104aloTCs B TOM, 4TO OHM 06€ecneynBaloT NPakTUYeCKkM 3aLLnTy onepatopa U MoryT
npeaoTBPaTUTb MNOJy4YeHUe UM TPaBM 3a CHET TOTO, YTO ONepaTop He MPUCYTCTBYET TaM, rae
HaxoAMTCA BOAOPOA.

BaxHbIM OTNpPaBHbIM MOMEHTOM /15 PaCCMOTPEHUSA Mep NPeAO0CTOPOXHOCTU B 06paLLeHnn

C BOAOPOAOM sIBNISieTCs CO6M0AeHMEe HalMOHalbHbIX CTaHAAPTOB U MPaKTUYeCKUX NpaBu,
KacarloLLMXCs MoBeeHMs BO B3pblBOONACHOW cpee BoobLe. [lononHUTebHas MHopmaLms
0 Mepax NpeLoCTOPOXHOCTU, KOTOpble Heo6Xx0AUMO cob/toAaTb, COAEPXKUTCS B Ny6NnKaUnsXx,
NOCBALLEHHbIX NPOo61eMe OMacHOCTU B3pbiBa B 60/1bHMLLAX U Ha pAAe NPOU3BOACTB, e
CyLLecTBYtOT Nofo6Hble Npo6aeMbl. OnepaTop HUKOTAA He 10JIKEeH OCTaBaTbCs B 3aKPbITOM
nomeLLeHNM, rae HaxXoANTCA HanoJIHeHHas 060104ka. DTa r1aBa COAEPXUT U Apyrue
pekomeHAaLMn no Bonpocam 6e30nacHOCTU.

8.6.2 NMpoekTpoBaHMe NnoMeLeHUsA

Heobxoanmo cobntogatb Mepbl NPeAOCTOPOXHOCTU BO N3bexaHne HakonieHns ce060aHOro
BOAOPOAA N CTaTUYECKMX 3apAA0B, a TakXKe MOABAEHNS NCKP B 1I0OOM NOMeELLLEeHUN, rae
NoNy4atoT, XpaHAT UK UCMONb3YIOT BoAopoA. Heobxoanmo nsbexatb HakomneHns BOAOPOAa
Aaxe B Clyvae pa3pbiBa 060/104KM B yKpbITUK Npu ee HanonHeHun (WMO, 1982).

O6ecnevyeHne mep 6€30MaCHOCTM A0/IKHO OblTb HacTblO CTPOUTEILHOTO NPOEKTUPOBAHUSA
3paHui ana pabotbl ¢ Bogopoaom (NFPA, 1999; SAA, 1985). Knumatuyeckme ycnosus u
HaLMOHanbHble HOPMbI U MPaBuaa C/ly>KaT OrpaHnYmUTeNIbHbIMU (hakTopaMu, AUKTYIOLLUMUN
BbIOOP TEX UM MHbIX KOHCTPYKLWI U MaTepuanos, Hanbonee NOAXOAALMX A8 CTPOUTENbCTBA
6e30nacHbIx MOMeLLLEeHNI Ana paboTbl C BOAOPOAOM. [TpaBuia HOCAT pekoMeHAaTe bHbI
XapakTep U UCMNOJIb3YOTCA B Ka4eCTBe OCHOBbI A5 3P EKTUBHBIX NPAKTUYECKUX AEUCTBUIA.
HopMbl ny6ankyoTCa B BUAE TEXHUYECKMX YCIOBUI Ha MaTepuasbl, N34e1nsa u npasmnia
TexHUkK 6e3onacHocTn. OHM BKJIIOYALOT ONMCaHne NPOTMBOMOXAaPHOW apMaTypbl
3/1eKTPUYECKOro OCBELLEHUNS, INeKTpnYeckoro o6opyaoBaHna 415 B3PbIBOONACHOW cpepbl,
BEHTUNALMM NOMELLEHW CO B3PbIBOOMNACHOM CPeoM U MCMOJIb30BaHMS MN1aCTUKOBbIX OKOH,
pa3pbiBHbIX ANCKOB U T. 4.
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Kak npaBuna, Tak U1 HOPMbI AO/IKHbI COAEPXKaTb NOME3HYIO U HYXHYIO MH(pOpMaLLUio B
OTHOLLEHUM NPOEKTHbIX PELUEHNN OTHOCUTEIbHO NOMELLEHWUI ANs paboTbl C BOAOPOAOM
Kpome Toro, oHM 0J1KHbI COOTBETCTBOBaTb PEKOMEH/I0BAHHOWM HaLlMOHaIbHOW NpakTUKe.
HauwnoHanbHas cnyx6a cTaHAapPTOB A0/1KHA OCYLLLECTBAATb PYKOBOACTBO NPOEKTUPOBaHMEM
COOpY>XeHWn AN paboTbl C BOJOPOAOM U NPOBEPKON 6€30MacHOCTU CyLLLeCTBYOLLNX
COOpY>XeHUI, 0COBEHHO B C/leAyoLLINX acneKkTax:

a) onTMMasJibHOE€ pacnoioxeHne BOAOPOAHbIX CUCTEM;

b) orHecToikoCTb NpeanoXeHHbIX MaTepPUanoB 1 X COOTBETCTBME CYLLECTBYIOLLUM
TpeboBaHMAM;

C¢) Tpe6oBaHMs K BEHTUIALUOHHOMY 060PYA0BaHMIO, BKIHOYAS JIETKYHO KOHCTPYKLMIO KPbILLK
Ans o6ecneyeHuns yaaneHus BoAopoAa U NPoAyKTOB B3pbiBa Yepes CaMyto BbICOKYIO TOUKY
3paHus;

d) cooTBeTcTBylOLLEE IN1EKTPOOGOPYAOBAHME U SNEKTPONPOBOAKA;
€) npoTuBOMOXapHas 3awuTa (OrHETYLUUTENIN U CUTHA/IbHbIE YCTPOICTBA);

f) obecneyeHne BO3MOXHOCTHU KOHTPO/14 onepaTtopoM HanoJIHEHUSA 060/104KM BHE npeaenos
TOro nomMelLeHna, B KOTOPOM OHa HaNMOJTHAETCA.

HEO6XO,CI,I/IMO NMPUHATb MEPbI K TOMY, 4TOObI CBECTU K MWUHNMYMY BO3MOXXHOCTb O6pa30BaHVIFI
NCKP B MOMELEHUAX, TAe NCNOJ/Ib3yeTCA BOAOPOA. |_|03TOMy nobas S/1EKTpn4ecKkaa cncrema
(BbIKJ'I}OLIaTe}'II/I, OCBE€TUTE/IbHAA apMaTtypa, :-)J'IeKTpOI'IpOBOLI,Ka) AOJ/I>XKHa HaXoAnTbCA 3a
npeaenamMmu 3Tnux I'IOMeu.l,eHMVI. B NPOTUBHOM C/1y4ae HeO6XO,CI,l/IMO NMMETb CneunaabHble
MCKPOHENpOHULUaeMbl€ BblK/1HO4aTEN, TEPMETU3NPOBAHHbIE BO n3bexaHue 0OCTyna BoOAoOpOAaa,
a Tak>Xe COOTBETCTBYOLLUYIO 3/IEKTPONPOBOAKY. PeKOMeH,D,yeTCFI TakK>e oCcBellatb nomMeuleHne
Hepe3 OKHa CBETUJ/IbHUKAMWN, HaXO4ALWNMMUNCA BHE STUX I'IOMeLLI,eHI/IVI. Mo aTnm xe npninHam
nobble MCcnoJsibdyeMble MHCTPYMEHTbI HE AOJ/1>XKHbI laBaTb UCKPY. O6YBb Ha6}'IIO,EI,aTe}'IFI TakKXe He
O0J/1>)KHa AaBaTb UCKPY MPU TpeHUN n cnegyet obecneynTb COOTBETCTBYHOLLYIO MOJ/IHUE3ALLUUNTY.

Mpu ncnonb3oBaHMM CUCTEM NOXaPOTYLUEHMS B OO0 YaCTN 34aHNA HEOOXOAMMO yUYNTbIBaTb
BO3MOXHYIO OMAacHOCTb B TOM C/lyyae, eC/iv B NOMELLEHUN BCE eLlle NPUCYTCTBYeT BOAOPOS,
nocsie TOro kak noxap 6bi1 notyweH. CnucteMbl 06HapyXXeHUs Hann4nsa BOAOPOAA CyLLLECTBYIOT
1 MOTYT UCMO/Ib30BaTbCA, HaNpPUMep, A9 OTK/IIOYEHMS INeKTPOIHEPrumn OT reHepaTopa
BOAOPOAA NPW ero KOHLEeHTpaumm Ha yposHe 20 % Hu3Liero npejena B3pbiBOONACHOM
KOHLLeHTpaL 1K, a 3aTeM BK/IIOYEHUS APYrOro CUrHalbHOro yCTPOMCTBA NPY KOHLLEHTPaL MK Ha
ypoBHe 40 % HMXHero B3pblIBOONAaCHOro nNpeaena.

Bokpyr reHepaTopa, MeCT XpaHeHUs U HanoJIHeHUs 060/104€eK A0J1KHa ObITb 0603Ha4YeHa
onacHas 30Ha, BXO/, B KOTOPYIO pa3peLlaeTcs TONbKO J0ASM B 3aLLUTHOM ofexae
(cm. pa3gen 8.6.4).

YcTponcTeo And 3anycka wapos (pa3gen 8.3.4), kak npaBuno, He TpebyeT cneumanbHOro
nomeLLeHns 4158 HanoJHeHs 060/104€eK U B 3HaYNTE/IbHOM CTeNeHM ynpoLLaeT KOHCTPYKLMIO
nomeLleHnn Ans paboTbl C BOAOPOAOM.

8.6.3 Cratnueckue sapsaabl

OnacHocCTb paboT, CBSA3aHHbIX C HAMO/HEHWEM U 3aMyCKOM 060/104€K, MOXHO 3HaYUTENbHO
CHU3UTb NYTEM 3aLLUTbl OT CTAaTUYECKUX 3aPSAAO0B NOMELLEHWNI, Fle HAMOMHAOTCA 060104KM,
oaexAabl Habntoaatens n camoin o6onoyku. Loeb (1958) coobuiaet nHopmaLmio o npouecce
CTaTUCTUYECKON INeKTpU3aLmnm. Xopoluee 3azeMneHne o6o0pyL0BaHMS 419 NONyYeHUSs
BOZOPOAA U apMaTypbl, HAXOAALLEACS B NOMELLLEHUSAX, FAe HaNOHAT 060/104KM, ABASETCS
yCneLHbIM cpeAcTBOM 60pb6bl CO CTaTU4eCcKUMK 3apsgamu. CneumnasibHble aHTUCTaTUYeCKME
3aXkKUMbl Ha ofex e HabntoaaTenen MoryT yaansatb 3apsibl, o6pasytolmecs Ha oaexae
(WMO, 1982).



IMABA 8. METEOPOJ/TOTUYECKWME LLUAPBI-30HbI 285

C 3apsfgamu Ha 060/104Ke CNPaBUTLCA TpyAHee. TkaHW, N3 KOTOPbIX M3roTaBANBaAOT 060104KMY,
B 0COGEHHOCTUN YNCThIV TaTeKC, ABAAIOTCA O4EeHb XOpPOLINMU n3onaTopamn. Ctatnyeckume
3apsaabl 06pa3yloTca Toraa, Koraa Asa U30ANpPYIoLWMX MaTepurana, cConpukacatoLmnxcs Apyr ¢
APYroMm, OTAENATCA 0AMH OT Apyroro. OgHokpaTHoe KacaHue oAexabl HabntoaaTens MoxeT
npusectu k paspagy B 20 kB, 4to 601ee 4eM AOCTAaTOYHO, A5 TOFO YTOObI NOAXKEYb CMECh
BO3/yXa C BOAOPOAOM, €C/IN 3TOT paspas NPoucxoaunT B Buae 3cdekTnBHON nckpbl. MoryT
notpe6oBaTbCA MHOIME Yachl, 419 TOro 4T06bl 3apaAbl Ha 060/104Ke NPOLLIN CKBO3b TKaHb

B 3€MJI10 UM, ECTECTBEHHO, B OKPY>XXatloLLLMI BO3AyX. bblio Takxe yCTaHOBNEHO, YTO NpU
pa3pbiBe 060/7104KM pacc/oeHne TKaHN BAO/b pa3pbliBa MOXET AaBaTb UCKPbl, SIHEPIUsS KOTOPbIX
AoCTaTOYHa AN TOro, 4ToObl NoAXeYb CMeCh.

O6pa3OBaHV|e INNEKTPOCTATUHECKUX 3apAAO0B CcieayeT npeaorspaLllatb, a O6pa3OBaBLIJl/IeCﬂ
3apagbl — yAanAaATb NnyTeEM O6pr3FVIBaHI/Iﬂ BOAOM 060/104KN BO BpeMA HanoJIHEHNSA, NOTPY>XEHUA
o60/104eK B PacTBOP aHTUCTATUKa (C BbICyLLUMBAHNEM UJTN 6e3 BbiCyLLIMBaHWUA nepea
l/ICI'IO}'Ib3OBaHVIeM), nocpeacTtsoM NUCNo1b3oBaHUA 060/104€eK C aHTUCTaTU4YeCKol gobaBKo B
JlaTekce nnn nyTem 06,0,)/Ba NOBEPXHOCTUN 060/104KM MOHN3NPOBAHHbLIM BO31YXOM. npOCTOFO
3a3eM/1€HNA TOP/I0OBUHDI 060/104KM HEeAOCTAaTOYHO.

MakcrmasbHbI 31eKTpoCTaTUYeCKMA MOTEHLMaN, KOTOPbIA MOXeT 06pa3oBaTbCs Ha
NOBEPXHOCTM 060JI0YKMN, YMEHbLUAETCA C YBE/IMYEHNEM BAAXHOCTM, O4HAKO MacluTabbl 3TOro

3 dekTa Noka HeJOCTaTOHHO XOPOLLO YCTaHOB/IEHbl. HeKOTOpble 3KCNEPUMEHTLI, MPOBEeAEHHbIE
C Hano/IHeHHbIMK 060104Kamu Maccoi 20 r, MoKa3bIBatOT, YTO MPU OTHOCUTENIbHOM BAaXHOCTU
BO34yxa cBbiwe 60 % npeacTaBNseTCA MaOBEPOSATHLIM BO3HUKHOBEHMWE NCKPbI C TakoM
JHepruen, 4To OHa CMOXeT Bbl3BaTb BOCN/IAMEHEHME CMeCU BoAopoaa € kncnopoaom. CornacHo
APYTMM 3KCNePUMEHTaM, COOTBETCTBYIOLLMI Npeaen OTHOCUTE/IbHOM BIaXXHOCTU COCTaBAsAET

oT1 50 % o 76 %. OgHako ecTb 1 TakmMe NCccaefoBaHns, KOTOpble MOKa3blBalOT, YTO NCKPbI C
[OCTaTOYHOM 3Hepruen MoryT BO3HMKaTb Aaxe npun 60/1ee BbICOKOM OTHOCUTE/IbHOM BIaXHOCTMU.
MO>XXHO NpeAnoN0XNTb, 4TO CTaTUYeCKne pa3psaabl MaslOBEPOATHbI MPU OTHOCUTEIbHOW
BNAXHOCTK, npeBbilwatoLeli 70 %, oaHako nonaratbcs Ha 310 He ctouT (cm. Cleves et al., 1971).

HacTtosTenbHo pekoMeHayeTca o6pbi3rnBaHme 0601049ek TOHKOPaCnblIEHHON BOAOW,
NOCKOJIbKY CMaynBaHue 1 3a3emseHne 0601049k NPUBOAUT K yAasieHnio 60/bLUen HYacTn
CTaTMYeCKMX 3apsAA0B C YBAaXHEHHbIX YacTen noBepxHocTU. O6pbI3rMBaTenn AOKHbI ObITb
CNPOEeKTUPOBaHbl TakMM 06pa3om, HTO6bI YBAAXKHATb Kak MOXHO 60/bLUYIO YaCTb NaoLWwaam
060/104kN N o6ecneymBaTb NOCTOAHHbLIN CTOK BOAbI C 060/104KMN Ha NoA. [1pu 3aKkpbITbIX ABEPSX
B/TQXHOCTb BHY TPV NOMELLEHMA A5 HaMoJIHEHMS 060104eK MOXET NOAHATLCA A0 75 % nan
BbILLIE, YTO MPUBOAMUT K YMEHbLUEHWNIO BEPOATHOCTM BO3HUKHOBEHUS UCKP, 06/1agaroLwmx
[OCTaTOYHOM 3Hepruen ans Toro, 4Tobbl Bbi3BaTb BO3ropaHme. 3anyck obonoyek cnepyet
NPOBOANTL CPasy e Nocse npekpalleHns o6pbI3rMBaHMs N OTKPBLITUA ABEPEN MOMELLEHNS, B
KOTOPOM OCYLLLECTB/ISIETCS HaMOJIHEHME.

[pyrve mepbl N0 yMeHbLLEHNIO 06pa3oBaHNs CTaTUHECKMX 3apsAA0B CBOAATCA K C/ieflytoLLemMy
(WMO, 1982):

a) nomeLeHne AOJIKHO O6bITb OCHALLEHO CUCTEMOW NMOJIHOTO 3a3emMJsieHna, npnu4vem BCs
apmMartypa, O60p}/ﬂ,OBaHMe Ona nonyvyedHna sogopona U MOTHMEOTBOA A0/1XKHbl UMETb
OTAEJ/IbHOE 3a3eM/ieHne, KOToOpoe A0J/IXKHO COOTBETCTBOBATbL HALLMOHA/IbHbIM CTaHAapTaM
014 3a3eMNAIWNX SNEKTPOAOB. Heobxoanmo npeaycMatpumBaTthb yaal€HUE SNTEKTPUHECKNX
3apAagoB C noJa;

b) nanawnabnopaTteneli Heo6xoAMMO NPefyCMOTPETb MeCTa A1 CHATUSA CTaTU4eCKUX 3apsaoB;
C) OKHa c/ieayeT perynspHoO NnpoTupaTb pacTBOPOM aHTUCTATHKa;

d) onepatopam He ciiefyeT HOCUTb OAEXAY U3 CUHTETUKU U U30/IUPYIOLLYIO 06YBb.
Xopoluel NpakTUKOM SBASETCSA HoweHne 06yBU, YaCTUYHO NPOBOASLLEN INEKTPUYECTBO;

€) caeayeT CBeCTU K MUHUMYMY KOHTakT Habatoaatens ¢ 060104KOM; 3TO MOXET 6bITb
AOCTUTHYTO MyTeM YCTaHOBKM YCTPOMCTBa HaMoOJIHEHMS Ha BbICOTE He MeHee 1 M OT nona.
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8.6.4 3awMTHas ogexJaa U cpeAcTBa Oka3aHUs NePBOi NOMoOLLU

Hapnexaluyto 3alnTHYO ofexay caedyeT HOCUTb BO BCeX Cyvasx NCNo/ib30BaHWUSA BOAOPOAa,
B X0Ae BCex paboT, BK/ItoYas MPOLLEeCChl ero nosayvyeHns, paboTy c 6annoHamu, n npu
HanoJIHeHMN n 3anycke obonodvek. Oaexaa [oMKHA BKIOYaTb B Ce65 I€rKMUIA OTHECTONKNN
naaLy C KanoLWwWOoHOM, M3FOTOB/IEHHOIO M3 HECUHTETUYECKOrO, aHTUCTaTUYeCKOro matepumana

W Macky A4 3alMTbl HXKHEN 4acTu LA, 3alMTHbIE 0YKUW, X10MYaTobyMakHble nepyaTkm 1
nobylo pekoMeHA0BaHHY0 Ha MecTax orHecTonkyto oaexay (cm. Hoschke et al., 1979).

Heobxoanmo nMeTb CpeacTBa, OKa3aHWA MePBOM NOMOLLM, COOTBETCTBYIOLLIME UCMO/b3yeEMOMY
o6opynoBaHuto. OHM AOMXKHBI BKTIOYaTb CPeACTBa MEPBON MOMOLLM NPU OXOrax u

nepenomax. NNpn ncnonb3oBaHNUM XMMUKATOB CeAyeT UMeTb Mo, PyKOW COOTBETCTBYOLLME
HeNnTpanunsyloLne pacTBOPbl, HaNPUMepP JTMMOHHYIO KUCJIOTY, Ha C/ly4ai OXOroB KayCTU4eCKom
copon. [lonmkeH 6bITb B HaAWYUKM annapat 418 NPOMbIBKW [1a3, FTOTOBbIN K HEMeAJ/IEHHOMY
ncnonb3oBaHunio (WMO, 1982).
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