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BrelHss H30JALNSA, KaK NPaBHI0, 0671a1aeT CNOCOGHOCTBIO GHICTPO
BOCCTAHABJMBATb CBOIO 3/]€KTPHYECKYIO TMPOYHOCTL A0 HCXOZHOrO
ypOBHsA mocie NPoGOs M OTKIIOYEHHs ee OT HCTOYHHKA Hanps-
KeHHusd.

B rex ciyyasx, KOraa AOnyCTHMbl OTK/IOYCHHA YCTAHOBKH Ha KO-
poTKoe BpeMs: (10/H CEKYH/bl), STO OBCTOATEILCTBO NMO3BOIAET CyIie-
CTBEHHO CHM3HTb TPeGOBaHMsI K 3MEKTPHYECKOH NPOUHOCTH BHelueil
H30/SUHM, YMEHBLMTL ee rafaputbl W cTomMocTh. J{ocTuraeres sto
3a CYeT TOro, YTO IONYCKAIOTCs NPOGOH H30AALMM NPH HaHGO/Ee BLICO-
KHX, HO PEJIKHX 3]1eKTPHUECKHX BO3ZeHICTBHAX, HO, OJHAKO, npejycmat-
puBaetcs HX GHICTPOE YCTPaHEHHE NyTeM OTK.ICUeHs HaNPsKeHHs Ha
KOPOTKHit HHTEPBA/ BPEMEHH C TIOC/ENYIOULM 2BTOMaTHYECKHM NOBTOP-
HpM BK/0deHHeM (ATIB) ycraHoBKH.

CrocoGHOCTb BHELUHel H30JAIHH BOCCTAHABHBATh 5/IEKTPHUCCKYIO
NPOYHOCTH 1103BOJISIET Ge3 HeoGPaTHMOTO Paspyuieus H3MepHTb (ak-
THYECKOE PA3PAJHOC HANPSKEHHe Y KaXIOro SK3eMIIApa H30SUHOH-
HOM KOHCTPYKUHMH H MHOFOKPATHO HCMBITHLIBATL OJIHY H TY Ke KOHCTPYK-
M0, YTO 3HAYHTENBHO o6serdaeT HAKOIVICHHE CTATHCTHYECKHX Aau-
HBIX, HC‘OGX()QHMHX A5t IPOEKTHPOBAHHUA H3OJIAUHH.

OCHOBHOM JAMIEKTPUK BHeInHeA H30/JAUMH — aTMocdepHbii BO3-
AYX — He NojiBepAKeH CTApEeHUIO, T. €. He3aABHCHMO OT BD3,16ﬁCTBymmX|X
Ha H30/IALHIO HANPSUKENHIT 1 PeXXHMOB paGoTi 060pyioBalius ero cped-
Hue XapaKTePHCTHKH OCTAIOTCA HEHIMCHHLIMH BO Bpevenn. ITosromy
JVIS 9HCTO BO3AYLIHBIX NIPOMEKYTKOB, COCTAB/SIOLIX OCHOBY BHelIHed
H30JIAAMH, HEe CYWECTBYeT MPoGJeMbl CPOKOB C/YuObl, KOTOpas mpu
CO31aHHH BHYTpPeHHell H30JsUHH ABAsiTCS OAHOM K3 Hanbojiee CJIOK-
neix (ra. 8).
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DJIeKTPHUECKAA MPOYHOCTb BO3YXa NPH HOPMANbHBIX YCJAOBHAX
OTHOCHTEJIbHO HeBeJIHKa: MPH PaCCTOAHHAX MeXAy aeKTpojaamu GoJee
1 cM ona ne npesocxoaut 25—30 kB/em, 1. e. B 10—30 pa3 meHblue,
ueM y TBEPIBIX JH3JIeKTPHKOB. [ToSTOMY H30MIAUKOHHBIE PACCTOSIHHS
10 BO3lyXYy B YCTaHOBKaX BBICOKOIO H 0coGeHHO CBEPXBLICOKOTO Hanps~
KeHns noayyaiorcsi GoAbUIHMH, AOCTHTAs HECKONBKHX MerTpoB. Pas-
MepBbl e 3J1eKTPOJI0B (POBOAOB, WHH H AP.), BHOPaHHLIX N0 IIOTHOCTH
TOKA, MeXaHHYECKOIt IPOUHOCTH i APYIHM COOOPaXKEHH M, OKA3LIBAIOTCS
CPaBHUTe/IbHO HeGOJIBIIHMH, H PAIHYChl KPHBH3HbI WX MOBepXHOCTel
cocraBasior He Gosee enHuL canTHMeTpoB. [Ipn Takux cooTHOMEHHSX
Pa3MepoB 3JIeKTPOJOB H MEXK3AEKTPOAHBIX PACCTOSAHME HMCKTPHYECKHE
N0l BO BHEUWHell H30MSUHH [1071yHAIOTCA Pe3KONeOOHOPOIKBIMU, LIS
KOTOPEIX KOI(HIHEHT HEOAHOPOJHOCTH k,, PABHbIl OTHOLWEHHIO HaM-
Goabuleli HanpsukeHHocTH E,. K cpemmeii Eg, B npomexyTke, npe-
BhiLaer 3.

Cosjianue BHew el U30JAWIHH B TAKHX YCAOBHAX CHABHO 3aTpyi-
usierca, Bo-nepsbiX, mpH PE3KOHEORHOPOAHLIX MNOASX BO BHEUHeHl
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H3OJISIHH BO3MOMKEH KOPOHHbIL paspsd, T. e. paspsil, PAcTpPOCTPAHSIO-
wuics Ha YaCTh H3OJSIUHOHHOTO NpoMmexyTka (ra. 2). [ossienwe Ko-
POHBI He HapylaeT paGoTy YCTAHOBOK BBICOKOIO HAMpSKeHHS, ONHAKO
BbI3bIBAET JOMNOJIHHTE/bHbIE MOTEPH 3IHEPTHH H WHTEHCHBHbIE PajHO-
nomexh (r1. 3). Bo-BTophIX, 3JeKTpHUeCKasi MPOYHOCTb BO3AYXa B Ta-
KHX [OM51X 3HAUNTEBHO HUXKE: NP PACCTORHHH OK0J10 | M OHa cocTaB-
aser 5—6 kB/cM, a npu paccrosHuAX okoao 10 M cHIKaeTes ewle Npu-
GIU3KTENbHO B 2 pasa M MPOJOJIKAET MA/aTh NMPH AaibHeilleM yBeaH-
YeHHH MEKIIEKTPOMHBIX paccrosiunii. [Tostomy ¢ pocTom HOMIHAILHOTO
HanpsixeHus radapmu H CTOHMOCTb BHeliHell H30JAUnH BO3pacTaior
HacTONbKO, YTO COOPYIKeHHe YCTAHOBOK C BHeILHel W30asuMedl Ha Ha-
NpsKEHUS Bhille HEKOTOPOTO MPEeAe/IbHOTO CTAHOBHTCS SKOHOMHYECKH
Hene./lecooﬁpasﬂum.

B cpasu ¢ M Goabluoe 3HAUEHHE HMEKOT Mepbl N0 yMCHBILCHHIO
CTereHn HEORHOPOAHOCTH 9JIEKTPHYECKHX MOJei, KOTOphIe NO3BOMSIOT
OrpaHHYNTh MOULHOCTH NMOTEPb HA KOPOHY A0 SKOHOMHYECKH OnpaBlaH-
HOro YypoBHS, CHH3HTb HHTEHCHBHOCTb paLHONOMEX JIO NONYCTHMBIX
zm?ﬁqeuuﬁ, a TaKie AaloT HEeKOTOpOe YBEAHUeHNe PaspsbIX Hanpske-
HHH,

HeonHopoaHoCTh  971eKTpHYeCKHX MOJeli BO BHewwell M30JAUNK
YMeHbILAeTCA IIaBHbIM 0GPA30M IYTeM YBeHueHHs! PajiyCOB KPHBH3HH
nosepXHoctedt s1eKTposoB. C 3T0M UeAbIO HA BO3AYWIHBIX JHHHAX BbICO-
KHX </1aCCOB HANPSUKeNHit HCIOMB3YIOTCS PACUEnICHHbIE T PACULLPEHHbIE
NpoBoja, a Ha apMatype H3OAATOPOB YCTAHABAHBAIOTCA ClICUHAbHbIE
SKpaHBL,
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K Au371eKTpHKaM, H3 KOTOPLIX H3TOTABJHBAIOT H30JSTOPLI, npexbs-
asiercs paj TpeGoBaHumii,

Ipezxne Bcero OHH OMKHBI HMETb BBICOKYIO MEXQHUMECKYHO NMPO-
HOCTb, TAK KaK HATPY3KH HA H30JSTOPHI, HANPHMEP OT TSKEHHS NPOBO-
ZOB WU OT ICKTPOJMHAMHYECKHX YCWINi HA WHHBI NPH K. 3., MOTYT
GbiTh OdeHb GOMbUIHMI.

3TH  ANMEKTPHKH JOKHBL 00nafaTh BLICOKON dAeKmmpuueckol
NPOYHOCTBIO, MaJLIMH QuItekmpuseckumu nomepamu, GONbLUKMM 00BeM-
HbuM CONPOMUGIeHUEM W ellie HEKOTOPLIMH CBOHCTBAMH, MO3BOSIOUHMI
NpH OTHOCHTEABHO HeGOABILINX Pa3mepaX H30JATOPOB obecredHBarh
BBICOKOE KauecTBo HX BHYTpenHeil n3oasiwin. [loapoGree o TpeGopanusx,
CBA3AHHLIX C BBUIOIHEHHEM BHYTpeHHell M30AAWHH, CKadaHo B §°7-3.
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3jtech THIIB OTMETHM, YTO B RpOXOOHHIX H30MATOPAX HA HANDSIKEHHS
35 KB n Bhillle 115 CO3NAaHNA BHYTPeHHeH H30JISALHH HCIOAB3YIOT KOM-
GHHAUMH U3 HECKOABKHX, B TOM HUHCJE H KHAKHX, AHSIEKTPHKOB;
OnopHble W AuHedHble W3OJATOPEI, KaK MPaBHJO, W3TOTOBJAIOT M3 O-
HOTO JH3MeKTPHKA.

OcoGple TpeGoBaHHs NPEAbSIBAAIOTCS K AHINCKTPHKAM JJIA H30-
JSITOPOB HApYXKHOH ycTaHOBKH. TaKHe AH3/MEKTPHKH JOKHBI Bbilep-
JKHBaTb pe3KHe CMeHbl TeMmnepatrypel H JJIHTEJ]bHOE BOJnﬁﬁCTBHE
COTHEYHOH pajHauuu, JAOMKHEL GbITh CTOHKHMH K ¢1a0biM SJHeKTPOTH-
TaMm, 06pasyiouuMCs NPH YBAaXKHEHHH 3arpsi3HeHHil ¢ BOJOPACTBOPH-
MBIMH TPUMECSIMH, He JO/DKHBI OULYTHMO YBA@KHATLCS MTPH CMavYHBAHHA
JOKAEM HIH NIPH JVIHTeNbHOM NPeGHBAHHM BO BAAXKHOM Bo3ayXe. OHn
JOJ/KHBE HMETh OYeHb [VIaJKHe MoBepXHOCTH, 4TOGKI HA HHX He CKam-
NUBAJNCH 3ATPA3HEHHA H NPOHCXONMIA «CAMOOYHCTKA» NPH JOKAE
H BeTpe.

B ria1. 4 Gyner nokasaHo, 4T0 NpPH JIOXKJE H yBAAXKHEHHBIX 3arps3-
HeHHsIX Ha MOBEPXHOCTSIX H30JATOPOB THTETBHOE BPEMsi MOTYT Cyule-
CTBOBATh 4aCMusHble IaeKmpuseckue Oyew, TOJN NefCTBHEM KOTOPBIX
y HeCTONKHX MaTepHajIop €O BpemeHeM NPOHCXOAMT oGyriHBanke no-
BepXHOCTH 1 06Pa3yioTCsi pa3BeTBIIEHHbIe, IPOBOAALILE Ce/bl — TPEKH.
TloaToMy AHSIEKTPHKH JUISi H30ISTOPOB HAPYIKHON yCTAHOBKH JOJIKHE!
HMETb BBLICOKYIO MPeKUH20CmOoLKocms. -
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Haxownen, AHSMEKTPHKH AO/AMKHBI ObITh YAOGHBIMH A5 MacCoBOTO
H3TOTOBJICHHS H30JSTOPOB, T. €. JONYCKAaTh NPHMeHEHHE BhICOKONPO-
M3BOJIHTE/IbHBIX TEXHOJOTHYECKHX NTPOLECCOB H HMETh HEBBICOKYIO CTOH-
MOCTb.

B Hawnyumedi crenenn 3THM TpeGOBaHHAM YIOBJIETBOPSIIOT [71a3ypo-
BaHHHI 3JEKTPOTEXHHYECKHIT haphop W cmeKia crelalbHBIX COCTA-
BoB. OHM NOKa He HMEIOT ceGe PaBHBIX IO TPEKHHIOCTONKOCTH, NIPAKTH-
YeCKH HE YBAAKHSIOTCA, OYCHb CTOHKH K PasIHUHBLIM aTMOCHEPHBIM
BO3JlefiCTBHAM.

Duekrpuyeckas NpoyHocth Gapopa B OAHOPONHOM noJE NPH TOM-
mune 1,5 My cocrasisier 30—40 kB/MM, HO ymembluaeTcs ¢ pocToM
TOJIHMHDBL, Y CTEKOJ OHA HECKOABbKO HHIKE. c

Mexaunuueckas npounocts (apdopa H CTeKIa CHIBHO 3aBHCHT OT
Bujda marpysku. Tak, ma cxarue npounoctb (apdopa coctasasier
okoso 45 kITa, a ma pacrsukenne — Beero nnub 3 klla. IlpumepHo
B TAKOM e COOTHOIICHHH HaXOJSITCS TH NMPOYHOCTH M y CTekod. ITo-
3TOMY H30JIATOPbHI CTPEMATCS KOHCTPYHPOBATH TaK, YToGht hapop B HHX
paota B OCHOBHOM Ha CKaTHe. CTeKJsuHbie H30JATOPHl B npouecce
HM3TOTOBJIEHHS MOJBEPTAIOT 3aKa/Ke, T. €. HArpeBaioT J0 TemnepaTypsl
okosio 700° C, a saTem 064yBaloT XOJIOJHBIM BO3iyXoM. Bo Bpems 3a-
KaAKH HapyKHbE C/IOH CTeKIa NPHOBPETAIOT 0CTATOHOe HAnpskKeHHe
CKATHSA, YTO YBEJIHYHBACT MCXAHHYECKYIO POYHOCTE HA pa3puiB, TaK KaK
HACTh Pa3PHIBAIOUICTO YCHINS TPATHTCA HA NPEOJ0JIEHHE OCTATOUHOTO
HANPSUKeHHs! CKaTHSA. MSONATOPH H3 3aKANEHHOTO CTEKIa 110 MeXaHu-
4eCKOli MPOUHOCTH He ycTynalor (apdopoBLiM, TMOITOMY OHHM LIHPOKO
NPHMEHAIOTCH BO MHOTHX CTpaHax.
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1-1. OCOBEHHOCTH BHELUHEA M3OMAUMU

K Bieleit 30NN YCTAHOBOK BHICOKOTO HAlpPsuKeHHs OTHOCAT
H30/ISAUHOHHBIE MPOMEKYTKH MEXIY 571eKTpojamu (HPOBOJAMH JHHH,
WNNAMH pacpeleNuTEBHBX YCTPOCTS B T. A), B KOTOPHX poab
OCHOBHOTO JH3JKTPHKA BHINO/HSET BOAYX.

Lle1ec006pA3HOCT HCMOMBIOBAHNS [SICKTPHYECKHX CBOFICTB BO3-
NyXa B SHEPTeTHUECKHX YCTAHOBKAX DA3HBIX KI1ACCOB HANDSUKEHHS
ObLACHAETCS MeHblUel CTONMOCTBIO 1l CPABHHTEABHON NPOCTOTOf CO3Ma-
HHA H3onsuuK. [11A ee BHINOAHEHHA H30JHPYeMble 3JEKTPOasl (mpo-
BOA@, IIMHBL M AP.) PACNONATAIOTC HA ONPElCJEHHBIX PACCTOSHHSAX
ZPYT OT ApYra H OT 3eMIH H 3AKPENASIOTCS C NOMOILBIO H30ASIUHOHHBX
KOHCTPYKIHA 13 TBEPALIX JMJIEKTPHKOB — H30asT0poB. [lpu stom
WHCTO BO3JLYLLHBIe MPOMEXKYTKH I NPOMEXKYTKH B BO31yXe BIOAD NOBEpX-
HOCTeli H305ITOPOB 0GPA3YIOT BHEWIHIOK H3OAAUHIO YCTAHOBKH. CaMu
H30/IATOPH B COCTAB BRELIHEH H3OMAWMH He BXOASAT, TAK KAK OHU HMEIOT
elle H CBOKO BHYTPEHHIOI H30/ALMIO, CBOACTBA KOTOPOIl CYECTBEHHO
unpe (r. 7).

Jlas preined H30ASUMA XapaKTepHA 3aBHCHMOCTH SJEKTPHYECKOH
NIPOUHOCTH OT METEOpOJOTHUECKHX YCAOBHH, ONpENeSIOUM COCTOS-
HHe OCHOBHOTO JIMS/IEKTPHKA — BO3AYXA, & TaKKe COCTOSIHHE M0BEpX-
HOCTell H3OMATOPOB, T. €. KOHYECTRO H CBOACTBA 3arpsi3Nenil Ha HUX.
Tax, na paspsHble HANPSUKCHUA WYHCTO BO3AYIIHBIX NPOMEXYTKOB
H BJIO/Ib H3OASTOPOB BIYTPEHHEIl YCTAHOBKH OKA3biBAIOT BAHSAKHE JaB-
Zeue p, remneparypa T u aGeoniotnas aaxuocts H so3nyxa (ra. 2, 4),
a Ha paspsAnbie HANPSKEHHS BOJb HIONATOPOB HAPYNHOU YCTAHOBKH—
KPOMe TOro, BHA H HHTEHCHBHOCTh aTMOC(EPHBIX OCAAKOB, KOJNHYECTBO
M coctaB sarpssnennit B atmocepe ¥ BerpoBbie ycnosusi (ra. 4).

TloKaaate/iu MeTeOPOJAOTHUECKHX YC/OBHI HENPEPLBHO MEHSAIOTCA
BO BPEMeHH: Ha OTHOCHTE/BHO PEryJApHble CYTOuHbIe H CE30HbIE Koie-
Ganus HAK1aAbLIBAIOTCS! CAYydalible HIMEHEHHs!, CKOPOCTb H paanax KO-
TOPBIX MOTYT GbiTb BechbMa GOMbLUHM.
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B cBA3M C STHM BO3JYWHble H3OJNSAUHOHHBIE NPOMENKYTKH BhIGH-
paloT TaK, 4ToGhl OHH HMeaH TPeGyeMylo WIEKTPHYECKYIO MPOYHOCTH
H IIpH Takux neﬁnaronpuﬂmmx COYETAHHAX JaBJeHHs, Temnepa-
TYPbl H BJI@XKHOCTH BO3]yXa, BEPOSITHOCTb MOSIBACHHS KOTOPHIX Mala,
HO JOCTATOUHA, YTOGH BAHATb HA HAAECKHOCTHBIC H, CJEIOBATENbLHO,
Ha 3IKOHOMHYECKHE TMOKa3aTeJJH YCTAHOBOK BLICOKOTO HAaNpsiKeHHsl.
Jlas onpeiejenns pacuetHwix sHauemmii p, T u H ucnoabsyiorcs
NauHble MeTeoHaGMIONeHHI 32 JIHTE/bHbIE NEPHOALI BPeMeHH (lecar-
KK Jet).

B HeKOTOPLIX Cyyasix CMeHa MeTeOPOJOTHUECKHX YCA0BHI (Hanpu-
Mep, NOsIBJIeHHe MOKPbIX OCGILKOB) MOXKET KayeCTBEHHO H3MEHATh CO-
CTOSIHHE TOBEPXHOCTEl H30J5TOPOB HAPYIKHOH YCTAHOBKH H MeXaHH3M
PasBuTHSA Pa3pAIoB BAOJb HHX, YTO CHJIBHO CKaﬂhlBae”l'Cﬂ Ha 3HAYEHHAX
PpaspsanbIX Hanpskennii. YTo6sl yuecTsb 570, 3AEKTPHYECKY IO TPOYHOCTH
IPOMEXYTKOB BAOb H30IATOPOB HAPYIKHOIl YCTAHOBKH H3MEPSIOT B YC-
JOBHSAX, COOTBETCTBYIOUIMX Pa3HHIM MeXaHH3MaM paspsiiHLIX npolec-
COB, @ HMEHHO, KOTJ1a NOBEPXHOCTH H30STOPOB YHCTHIC H CYXHe, YHCTHE
H CMAYHBAIOTCA JOXKAEM, 3arPA3HEHBI H YBJIAMKHEHbI. Paspu;\uue Ha-
npAXeHHs, H3MepPEHHble IPH YKa3aHHBIX COCTOSIHHAX MoBepXHocTed
H30JIATOPOB, HA3LIBAIOT COOTBETCTBEHHO CYXOPAIPAOHbIMU, MOKPOPA3-
PAOHBIMU | 2pASe- WIH 61a20PASPROHBIMU.

Bansitie MeTeOPOJIOTHYECKHX YCIOBHII HA 3AEKTPHYECKYIO Npod-
HOCTb BHEIIHEN H305UHK YYHTHIBACTCS H NPH TPOBEACHHH HCnbITaHuil.





image3.png
Jlas 3TOTO KOHTPOMHDYIOTCS AaB/eHHe, TeMnepatypa M aGCoJloTHast
B4XKHOCTb BO3lyXa, 3 H3MEPEHHbIE 3HAUCHMS! PA3PSIHBIX HAND SKEHMI
C TIOMOWBIO CAICUHATBHBIX TONPABOYHEIX KOSMHUHCHTOB MepecynTbi-
BAIOTCSl WM, KaK TOBOPSIT, TPHBOASTCS K HOPMAAbKOLM YCIOBHSIM:
p = 1,013.10° ITa, wrn 760 mm pr. cr., T =20°C u H = 1l r/s®
(FOCT 1516-73). Tpy u3aMepennsiX MOKPO- M BJaropaspsilHbix Hampsi-
KeHUit H307ATOPOB HeKycetBennbiil 1oxab (FOCT 1516-73) u ypaax-
Hennble 3arpsasiesns (TOCT 10390-71) cospaiorcs CTPoro peraames-
THPOBAHHKLIMH CIOCOGAMH. DTH Mep bl 00ECHeUHBAIOT He TOJILKO NPABHAb-
HYIO HMHTAUHIO COOTBETCTBYIOWMX 3KCIVIYATalHOHHBIX YCJOBHIl, HO
¥ BO3MOYKHOCTb CPaBHENHs Pe3y.IbTaTOB, NOAYUCHHLIX B PasHbIX JaGo-
PATOPUSX WM B Da3HOE BPeMs.

Cpeninne 3HAueHHs! NapaMeTPOB, XapaKTEPH3YIOUMMX METeOPOJIOrH-
4ecKHe YC/IOBHS, H BEDOSTHOCTH HX OTKJIOHEHHA JVIf Pas/iN4HbIX MeCT-
HOCTelH MOTYT GbiTh CYNIeCTBEHHO pasHbiMH. Hapsity ¢ OTHOCHTENbHBIM
MOCTOSIHCTBOM STHX TNOKa3aTeseil Ha GOJBIUMX TEPPHTOPHAX MOTYT
HaGMIOZAThCS W Pe3KHe MeCTHBle H3Menenns. Hanpumep, BOJIu3H Heko-
TOPBIX KPYMHBIX MPOMBIICHHBX NPEANPHATHII, B paiionax ¢ coonya~
KOBBIMH [I0YBAMH M HA MOPCKHX NOGEPeKbiX Pe3KO YBEJIHUHBACTCS
KOHUEHTPAIHA 3arPASHSIOLMX BEUeCTB B BO3NyXe, CHHAKAIILNX Baro-
paspsiziuble HanpsKenus n3oaa1opon. INosroMy Ha TeppHTOPHH CTpanbl
BBULE/IAIOTCS KJIHMATHYECKHE 30HbI, OTJEIbHbE PAHOHbI KIacCHpHI-
PpYyIOTCS 110 CTENEHH H XapaKTepy 3arps3HeHHOCTH aTMocdephi, a Blelll-
HASL H30AAMLMSA 060PYAOBAHHST TIPOCKTHPYETCS AIst STHX 3011 WIN Daifo-
HOB C Y4eTOM MX ocoGeHHocTeil,






