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NPEJNCIIOBUE

CoBpeMeHHbIe NPHGOPLI 31eKTPOHHOM TEXHHKH OTJHYAIOTC HE TOJb-
KO BBICOKHM KaueCTBOM, MOBLILIEHHOH HaleXHOCTbI0 H LOJrOBEYHOCTBIO,
HO H CYLIeCTBEHHO yJyulleHNLIMH NapaMerpaMi H XapaxTepHCTHKaMH.

B Hacrosmlee BpcMsi BEIYCKAlOTCsi BeCcbMa COBpeMeHHEIe 3JeKTpo-
BaKyyMHble NPHOOpPHL Pa3HLIX KJAacCOB, B HX YHCJe NPHCMHO-YCHJHTEJb-
Hble JaMNbi, KOTOpble MMET MaccoB02 MplMeHeHHe B H3MCPHTEJbHOH,
MCAHIMHCKOH, ObITOBOH paaHoannaparype, B CamblX Pas3/iHYHBIX TIpHEM-
HBIX H MepejalonlHx ycTpoHcTBaxX. Tak Kak TakHe YCTpOHCTBAa HaAeXHH
H HMEIOT BBLICOKMe MapaMeTpbl, NPHEMHO-YCHJHTEbELIE JaMIbl ellle JA0J-
roe Bpemsi GyAyT upe3BblYaiHO IUHPOKO pAacNpOCTPaHEHH, YTO MOM-
TBepPXKAAeTCs ONBbITOM MHOTHX CTpaH. DTO Heo6XOAMMO He TOJbKO IJA
ofecneyeHnss paboTOCIOCOGHOCTH palee BbIMYLIEHHLIX MPOMBIUIIEHHBIX H
GLITOBEIX YCTPOICTB, HO H B CBSI3H C TeM, YTO NOKa He ofecrmeuyeHH yc-
JIOBHSI AN NOJIHOH 3aMellbl JlaMIl BO MHOMHMX THIIax anrapartyphl.

3HayHTe/bHOE pacCUIHPeHHe MeXAYHAPOAHOTO HAaYYHO-TEXHHYECKOTO
COTpYAHHYECTBa, OLICTPOE Pa3BHTHE 3KCNOPTAa H HMIOPTA 3NCKTPOHHOMH
anmapatypel, MeXJAYHapoJHas KoonepauHus B 00.1aCTH TeJeBHAEHHS oOIl-
penensiioT GOJIBLIIOA HHTEpeC CO CTOPOHLI WIHPOKOrO Kpyra 4HTartedeil K
BONPOCaM B3aHMO3aMEHAEMOCTH OTeueCTBEHHLIX H 3apyGeiHbiX JaMI.

Tpetbe H3naHHe CNPaBOYHHKA COAEPKHT CBeleHHs o 340 oTeuect-
BEHHHIX NPHEMHO-YCHJIHTE/bHBIX JlaMNiaX, a TaK)Xe HX 3apy6exHblX aHa-
Jorax, BbilyCKaeMblX B cTpaidax — uaeHax COB. 3tH Jjamns  UMerOT
MaccoBOe NPHMEHeHHe, H CBelleHHs 06. HX NapaMeTpax H CBOHCTBax He-
06XOMHMbI He TOJIBKO CIeELHAJHCTaM, HO M PaaHoJIOGHTENAM, CTYAEH-
TaM, a TakxKe NOTPeOHTENSAM, MOJAb3YOWHMCA OBITOBOH pajHOanmapary-
pO#, MOCKOJLKY 3aMeHa JaMN B TeJleBH30paX, pagHONpHEeMHHKAX H APY-
THX paavOyCTPOHCTBAX LIHPOKOrO NPHMEHEHHS MOXeT MPOH3BOJAHTHCS
H HeCNelHaJHCTaMHU.

ITo cpaBHeHHIO ¢ MpeAbINYLUHM H31aHHEM CIPABOYHHK 3HAYHTEJLHO
AomoJHeH H nepepaboraH: BBeleHO cBbille 90 HOBLIX THIOB NPHGOPOB,
B HX YHCJIe JIaMTIbl JJ1S1 UBETHHIX TEJEeBH3OPOB, JAMMHl MOBLIIEHHOH Ha-
JEeXHOCTH, PAA OPHTHHANbHBIX NMPHOOPOB CO CMelUHaJbHBIMH CBOHCTBaMH,
B TOM YHCJie 3JEKTPOHHbIE MEXAHOTPOHB! (JaMMbl C MOABHMKHLIMH 3JeK-
TPOJaMH), a TaKXKe HeKOTOpble PacNpoCTpaHeHHble 3apyGexHhe JaMIhL
Hapany ¢ 3THM B CINpaBOYHHK BHeCE€Hbl BaXKHhle H3MEHEHHS H YTOuHe-
HH#A, CBSI3aHHbie C YyJyulleHHeM napaMmeTrpoB Gonee 100 mamm.

BBuay orpaHnueHHOro o6beMa B HacTosilllee H3JaHHe CHPaBOYHHKA
He BKJIOYEHB YCTapeBLIHe THNbI JIaMII OrPaHHYEHHOTO I[PHMEHEHHs, a
CnpaBOYHblE AaHHKIe pAla APYTHX JiaMN JaHbl B HECKOJBKO COKpal{eH-
HOM BHJE, 6e3 rpadHyecKHX XapaKTEpPUCTHK.

Mg yno6cTBa MOJB30BAaHHS — CIPABOYHHKOM BCS — HOMEHKJIATypa
JaMNl YCMOBHO pa3buTa Ha pasieibl, OObeAHHSIOUHE JIAMIBl [0 YHCAY
3JIEKTPOJOB (AHOJIb, TPHOAH, MEHTOAHW H T.A.), a BHYTPH pPa3fesoB
TPYANHPYIOTCS OAHOTHMHbIE JIaMNbl, OTJAHYAIOLIHECS 3KCMJIyaTaUHOHHH-
MH cBoHcTBamH, Hanpumep 6IT14IT, 6I114I1-B, 6I114I1-EB.
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MHorse naMmnel, BhIIyCKaeMble B Pa3HHX CTPaHax, HMEIOT OJHHAaKO-
BHIE HJIH OueHb GJH3KHE NapaMeTpH H pa3Mephl, OJHOTHIIHOE HasHaueHHe
H Moryt OnTb B3aHMo3aMeHseMH B annaparype. Takue JlaMne OOHYHO
Ha3HBAIOT aHaJoramH,

3a py6exxoM, KaK H B Halllelfi CTpaHe, HHOrja BHIMYCKAIOTCH pa3-
AHYHLIE MOAHGDHKALHH NaMNl OAHOTO THNA, HaNpHMep JaMNbl NOBHIIEH-
Hoit jpoaroBeyHoCTH. TakHe pPa3HOBHAHOCTH JaMM-aHAJOroB, OTJHY2I0-
IHeCs KaKHMH-aH60 CrelHaJblbiMH CBOHCTBAMH, B FPYNNH JaMn cnpa-
BOYHHKA He BKJIOYEHH; NPHBOASITCA NapaMeTPH TOJLKO OCHOBHOfA
JlaMIHL.

AHaJlOrH OTeyecTBEHHHIX J1aMNl YKa3aHbl AJs HX THIOBOrO HasHaue-
HHA. B HekoTOpHIX BHAaX annmapaTyphl B 3aBHCHMOCTH OT pPeXHMa MpH-
MEHEHHs H YCJOBHH 3KCIVIyaTalHH JaMI AJs OUEHKH YCJOBHA B3aHMO-
3aMEHAEMOCTH HeO6XOLHMO paccMaTpHBaTh GoJiee WIHPOKHH Kpyr AaH-
HHIX, YeM NPHBeAEHO B HaCTOsILEM CNPaBOYHHKe.

Hapsny ¢ nonHnIMH aHanorami, KOTopbie MOrYT OHITh 3aMeHEHh
6e3 KaKHX-JHGO HIMEHEHHIl CXEeMEl H PEKHMOB HJH HapyIIeHHs KauecT-
Ba paboTHl, eCTb Tak)Xe OJZHOTHNHbE, GJH3KHe JaMIlbl, OTJHYaloLHeCs
LOKOJIEBKOH, KOHCTPYKTHBHEIM 0QOpMJIEHHEM HJIH HEKOTODHIMH MapaMer-
pamH. 3aMeHa TakHX Jiamn TpeGyeT Iepefes]oK B annapatype, HampH-
Mep nepenalKH KOHTaKTOB NaHesel, 3aMeHb! pe3HcTOpoB H T.n. IToaoG-
Hble JlaMIbl HHOIZla Ha3bIBAIOT <«YaCTHYHHIMH  aHajloramu»., HauGoaee
PacnpocTpaHeHHble THNH TaKHX 3apyGe:XHuX JnaMMm, OJH3KHX NO napa-
MeTpaM, TaK¥e BKJIOYEHH B CAPaBOYHHK,

Cseniennss 06 aHanorax npHBeieHH N0 naHHeM C3B, «karanoram
¢HpM, 3apyGexXHbIM CIIPaBOYHHKAM M APYTHM MaTepHa/aM.

IIpn cocraBjeHuy CHpaBOYHHKA OLIIH MCIOJb30BAaHH AefCTBYIOLLHE
B CCCP craHaapThl, ofliHe TexHHuyecKHe TpeGOBaHHA K NPHEMHO-YCH-
JHMTENbHEIM JlaMNlaM, PEKOMEHAAUHH MO 3KCIJyaTauuH H Apyras TeXe
HHyecKkast JOKYMEeHTalHs.

Jns Kaxmo# JaMnbl MPHBEAEHH CAEAYIOUIHe CBeJEHHs

THNOBOe Ha3HaueHHe;

rabapHThl H Macca;

OCHOBHBIE JIEKTPHYECKHe H ApYyrHe napaMeTpsl;

HOMHHaJIbHBIN PeIKHM H3MepeHHi napameTpoB;

npenesbHEE SKCMNyaTallHOHHbIE JaHHEE, B TOM YHCJE YCTONYHBOCTB
K BHELIHHM BO3/1€HCTBUSM.

Kpome Toro, ans Kaxao# Tpynnel JlaMn NpHBedeHa CXeMa COefH-
HEHHsI 3JIeKTPOJOB CO IUTHIPbKAMH, a TaKXKe THIOBLIE YyCpeJHEHHbe
aHOJHbIe M AHONHO-CETOYHLIE XapaKTepHCTHKH. [abGapHTHbIe PHCYHKH
JaMN NIpHBeJieHbl B KOHLE KHUIH.

CnpaBoYyHHK He 3aMeHsieT OGuUHaJbHEIE AOKYMEHTH (CTaHAApPTH H
AHANOTMYHble TEXHHYeCKHe NOKYMEHTH), YCTaHaBJHBalollHe TpeGOBaHHA
K JlaMnaM H onpefensionie HX KauecTBO.

[Tpeanayuiee H3gaHHe CIOPaBOUHHKA BHI3BANO ONPEACNEHHHA HHTe-
pec co CcTopoHbl panuo/IOGHTeNell H ClelHaJHCTOB. ABTOPH BHIPAXKaioOT
6J1arofapHOCTb YHTATeJsIM, NPUCTABINHM CBOH MNPENJOKEHHS H 3ame-
YaHHHA, GONDBIIMHCTBO KOTOPHX YAAMOCh YYecTb B HaCTOSIEM H3aHHH,

ABTOpH TaKXe BBIPaXKalOT 6JarONapHOCTb AOUEHTY, KaHA. TexH.
Hayk H. B. ITapomo 3a ueHHble 3aMeuaHHs M COBETH, CleJaHHLe NpPH
PELEH3HPOBAHHH PYKOMHCH.

Bce 3aMeyaHHs u noxenaWus NPOCHM NPHCHAATh MO  aapecy:
113114, Mocksa, M-114, lllnososas Ha6., 10, SHeprousaar.

AsTopoi


npeAHAym.ee

PA3JLEN NEPBLIA
OBIIHE CBEJLEHHA

1.1, CBOOAHAA TABAUUA JAMIN

Csosnvas TalbnHua COMEPAKHT BCe JIaMIk, JaHHHE KOTOPHX TNpuse-
JleHbl B CrpaBOYHHKe. JTO MO3BO.IsET HarJsiiHee NPeACTaBHTb H OLEHHTH
BCl0 HOMEHKJATYpy H HalTH HYXKHYI0 samny. Jlamnsl crpynnuposaHbl
M pacmnonoxeHn B TabGanue (W B COpaBOuHHKe) B COOTBETCTBHH C YCTa-
HomJsieHHo#t B CCCP cHcreMoit oGosnauennii namn (cM. § 1.2).

Yro6bl 06/1eriuTh MOHCKH HYNCHBIX J1aMIl, HEKOTOpble IPYMNbl Jami,
HMeEIOIHX OJHOTHINHOE Ha3HayeHHe H OO6llHe KOHCTPYKTHBHbE OCOOeH-
HOCTH, BblAeJEHbl B CaMOCTOsiTeNbHble rpynnsl. Hanpumep, avoan mpea-
CTaBJeHsl YeTHIPbMA TpynnaMu (MHOAM Aas fetexkTHpoBauus BU u CBY
Ko.1e6aHUil, BBICOKOYACTOTHbie JABOiHbIE AMOAB, JAeMadepHbie IHOXH,
creuHasbHble AHOALI); KEHOTPOHLI, OTHOCSILIHECH K KaTeropHH MpHeMHO-
YCHAHTENbHBIX J1aMIl, — ABYM$ IPyNNaMH H T. A.

I'pynnupoBKa W BhiaeNeHHE HEKOTOPHIX THIIOB JaMINl MO3BOASIOT YHH-
(HUHPOBATh KOMIJIEKC NapaMeTpPoB H AAHHHIX, MPHBOAMMBLIX AJSL 3THX
JaMnl B npepenax ogHoro maparpada cnpasounHka. Baaromaps stomy
yAoGHee cpaBHHBaTb NnapaMeTpbi OAHOTHMHLIX JaMI W NPH HeoGXOAHMO-
CTH BHIGpaThb HYXHbIH THI JaMILI.

Kpome cBoaHO/i TaGJHLBI NaMI HHXE TpPHBENEHa KJjacCHOHKaLHA
OTEYECTBCHHLIX JIaMIl MO HX OCHOBHOMY Ha3nauyeHH!0. Ilockosbky MHorue
JaMNbl MPHMEHATCA B CaMBIX Pa3JHYHLIX CXeMaX M BHINOJHAIOT pa3-
HooGpa3Hble (QYHKIHH, NPHUBEAEHHAsA KJAACCH(GHKAUMA YYHTHIBAET JHIUb
THIIOBOe Ha3HayeHue JamIil. IlosToMy KaaccHpHKAuHA HHOrAa HMeer Yyc-
JIOBibIT XapaKTep, H ee CJeAyeT pacCMaTPHBAThb TOJIBKO KaK BCIIOMOra-
TeJILHHBIT MaTepHaa AJas paboThi ¢ JaHHOH KHHIOM.

B cBogHo#t Tabnuue HapAAYy C OTCYECTBEHHHLIMH JaMNaMH npusege-
Hbl B3aUMO3aMeHsieMhle THNBI 3apyOeXKHBIX JiaMI-aHaJoroB, BHINYCKA-
eMuX B cTpaHax — unesax C3B. IlapameTpn 3THX JiaMm JaHH B chpa-
BOYHHKe, a cHcTeMa o603HauyeHHit pacwnppoBana B § 1.2

BxkaioyeHHEle B CNIPaBOYHHK MOJHblE aHAMOTH yKasaHW B Tabauuc B
KPYIAbIX CKOGkax. AHa/OrH, HMelollHe HEKOTODHE OTJHYHA OT OTeye-
CTBEHHBIX JIaMIl, NPHBEAEHB B KBaADaTHBIX CKOGKAX.

B annaparype Hcnoib3ylTcs M TakHe 3apy0exHble JIAMIE, KOTO«
pbie He HMEIOT MOJHBIX aHAJOroB CPeAH OTeyeCTBeHHbIX JaMmn. Hekoro-
pble HIHPOKO DPACnpoCTpaHEHHble THNH 3THX 3apyGexHBIX JaMI TakKe
BKJIIOYEHH B CNPABOYHHK H YKa3aHbl B JIeBOM 4acTH CBOAHOA TaGJHUBI.
TlockosbKy HHOrAa BO3HHKaeT HeOGXOAHMOCTb 3aMeHH TaKHX JaMm Ha
OTEYECTBEHHbIE, B TabJHuUe YKa3aHh BO3MOXHbIE BAapHAHTH MOMOGHOI
SaMeHH (OTMEYEHH 3HAKOM ~, a 3aMEHAIOUIHe JIaMIbl HaGpaHb KypCH-
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BoM). Ilpu sTom caenyeT yuHTHIBaTh, UTO AJf 3aMeHH MOXeT noTpeGo-
BaThCA HEKOTOPas KOPPEKTHPOBKA CXeMbl, H3MeHeHHe PEeXHMOB, Iepe-
naiika naweJei, pe3HCTOpOB H T. N, a llapajleTpH 3aMeHsOLLell JaMnkl
MOT'YT OKa3aThCl HePaBHOMEHHBIMH.

Kpome Toro, B cBonHoli TabsHue yKasaibl OTAe]bHbe THIH JaMI-
aHajoros, Bumyckaemux B CIIA # crpanax 3amagHoii Eponn. B stiix
CTpaHax #e coO/I0JaeTCa eAHHass cHcTeMa o603HayeHHi, HeKoTOphHe Gup-
MBI BHITYCKAIOT B3aHMO3aMeHsieMble JIaMIIbl NIOA Pa3HLIMH HaHMEHOBaHHS-
mu. [losTomy B cBonHOl TabaHue yKasaHO JIMIIb OrpaHHYEHHOE KosiHye-
CTBO HaHGojiee YNOTPEGHTENbHBIX THIOB JaMN-aHAJNOTOB, BEIIYCKACMbIX
OCHOBHBIMH 3aNMafgHOeBpONeifiCKkHMH U aMePHKaHCKHMH Q)npmawm ITapa-
METPhl 3THX JlaMn B CNPaBOYHHKe He NpHBeAeHH. IIpn HeoGXoAMMOCTH
HX JlaHHble MOXKHO HaWTH B CleuHaNbHOH JHTEepaType.

KJIIACCHO®UKALUSI OTEYECTBEHHDIX JIAMI
o UX OCHOBHOMY HA3HAYEHHIO

Ycuaenue Hanpsxenuns CBY
Tpuoan: 2C49/, 6C17K-B, 6C48/1.

lenepupoBanne koneGanuit CBY
Tpuoan:: 2C49[, 6C131, 6C17K-B, 6C21[1, 6C36K, 6C44MI, 6C50/1.

IlerekTHpoBaHHe HanpskeHus CBY

Iuonn: 616A, 6/16A-B, 61131, 64131-H, 61151, 61161, 61161-P.

Ycuaenne HanpsidKeHHS BbICOKOW 4acCTOTb

Tproan: 6CIIT, 6C2B, 6C2B5-B, 6C2I1, 6C3I1, 6C3I1-EB, 6C3I1-IP,
6C4I1, 6CAII- EB, 6C4I1- ,ZIP 6C15H 6C15HE 6C285 6C2856-B,
6C295 6C295B 6C45I1-E, 6C51H, 6C51H-B, 6C52H, 6C52H-B,
6C53H 6C53HB 6C62H, 6C63H, 6C65H, 6C66I1.

JBoiiHble TpHOAM: 6H3H GHSHE 6H3TI- H, 6H3II- JP, 6HSII, 6HI14I1,
6H23I1, 6H23I1-EB, bH24H 6H27IT.

Terpoan: 6312H 6312H- B, 6913H 6314H.

Mentonst ¢ koporkoit xapakrepucrukoii: 1)K17B, 1)K18B, 1)K24B,
17K29B, 1)K36B, 1)X37B, 1)XK42A, 2)K48B, 6)K1B, 6)X1B-B,
6)K1B- BP 6)KII1, 6)KII-EP, 6)XIII-EB, 6)K2I1, 6)K2[1-EB,
6)K3I1, 6}K3H E, 6)K4I1, 6)K4, 6)K5I1, 6){(325 6)K33A 67K33A-B,
6){(4011 6)K45B-B, 6)K465-B, 13)K41C, 13)K47C.

Teutonsl ¢ ynamnenwoin xapaxrepuctukoii: 1K2I1, 1KI12B, 6KIB,
6K1B-B, 6KIII, 6K4I1, 6K4II-EB, 6K4I1-EP, 6K6A, 6K6A-B,
6K8I1, 6K14B-B.

Tpuon-nentoan (mentopnas yactb): 6P 111, 601211, 9BSIT.

Ycunenne xoneGanmuit BHICOKOH YaCTOTH B BBHIXOAHBIX KacKapax

Mentonr: 11156, 11122B-B, 11124B-B, 1T133C, 2[15B, 6I121C, 6I123[],
6P2IT, 13)K41C

FenepupoBanne koneGaHuii BHICOKOR YacTOTH

Tproan: 6C6B, 6C6B-B, 6C34A, 6C34A-B, 6C35A, 6C35A-B, 6C51H,
6C51H-B, 6C52H 6C52HB 6C53H, 6C53HB 6C62H, 6C63H.

Hsoittble TproawL: 6H3H 6H3IT- E 6H3I1-H, 6H15I1, 6H165, 6H16B- B,
6H18B, 6H185-B.
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CeonHana Tabauuna aamn

Turs 1aMn, noMelleHHwe B CMPaBOYHHKE, H HX
OCHOBHLIE aHa/)ord (NPHBeAeHb B CKOOBKAX)

HexoTopnie san:AHcesponeit-
CKHe H aMePHK8HCKHe J1amnNn-
aHaJ JPH

Huodvr 0an derexruposanus BY u CBY xoaebanud

6II6A, 6J16A-13
60131, 6013M1-H
6111511
641611, 6A16/1-P
6/124H

Juodu dsoidnbie

6X2I1 (EAA91, 6B32), 6X2I1-EB
6X2I1-H, 6X2I1-EP

6X6C

6X7b, 6X7b-B, 6X7b-BP

Huoder demngpeprote

EB91, 6D2, 6ALS5
6H6

611411 [6B3, EY8I, 6AF3)
6211 [EY88) [6AL3], 6V3A
6122C |EY500}
6111011 [EY83)
6111911 —
Huodel cneyuarvuoie
212C -
21136 -
217C -
2J19C
401711 -
Kenorponot 8bicoxosonbTHbE

117C (DY30) 1B3GT
1L T -
111206 —
1112111 (DY86, DY87) 1S2
2[12C 2X2(A)
3L 16C 3A3, 3B2, 3A3A
3111811 -
3L, 2C GY501
SIL! 2IT -

Kenorponot maromownote
5L3C 5U4G, 5U4GB, 5AS4A
5114C 524G, 5Z4
5118C -
519C —
611411, 6LI4IT-EB [6X4, 6Z31]), EZ90
6115C (EZ35) 6X5GT
6L113I1 -




IIpodoaxcenue Taba.

THNB J1aMni, NOMeleHHble B CIPaBOYHUKE, H MX
OCHOBHble 8HAJOrM (NpHeeleHH B CKOGKax)

HekoTOpunie 3anaaHoesponefi-
CKile H aMePHKaHCKHe JlaMnbie
aHaacru

Tpuodot

2C3A

2C490

6CII1

6C2b, 6C25-B
6C2I1

6C2C

6C3b, 6C3b-B
6C3I1, 6C3Il-EB, 6C3I1-OP
6C4IT, 6CAIT-EB, 6C4IT-OP
6C6b, 6C65-B
6C75, 6C7b-B
6C131

6CI15IT, 6CI15I1-E
6CI7K-B

6C19I1, 6CI9I1-B, 6CI9II-BP
6C20C

6C2110

6C28b6, 6C285-B
6C295, 6C295-B
6C316, 6C31b-EP
6C32b

6C33C, 6C33C-B, 6C33C-BP
6C34A, 6C34A-B
6C35A, 6C35A-B
6C36K

6C37b

6C40I1

6C41C

6C44 11

6C4511-E
6C46I'-B

6C4811,

6C50 1,

6C51H, 6C51H-B
6C52H, 6C52H-B
6C53H, 6C53H-B
6C56I1

6C5811

6C59IT

6C62H

6C63H

6C65H

5C66IT
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IIpodoaxcenue taba.

Tunge aamn, noMeuteHHne B CPaBOYHHKe, H HX
OGHOBHMe AHAJIOTd (NPWBefleHn B CKOGKAX)

HekoTopsie 3anagHoeBponeits
CKHe ¥ aMePHKaHCKHe J1aMribi-
aHa/orH

Hsoiinble Tpuodo:

gHIIT, 6HIT-BH, 6HIM-EB
6H2IT (6CC41), 6H2IN-EB, 6H2I1-EP
6H3I1 (6CC42)

6H3I1-E, 6HEM-H, 6H3I-AP
6H5I1

6H6I1, 6H6I-H

6H7C

6H8C

6HIC

6H13C

6H 1411 (ECC84)

6H15I1(ECC91, 6CC31)

6H165, 6H16B-B, 6HI65-1
6H16B -BH, 6H165-BP, 6H16I-BUP
6H176 , 6H175-B, 6HI75-BP
6H185, 6HI18B-B

6H21B

6H23I(ECC88), 6H23IT-EB
6H24IT (ECC89)

6H25T , 6H25[-B

6H2611

6H27IT (ECC86)

6H285-B

6H30I1- 1P

6H31IT

6H32B

6H335

Terpodot

63511, 63511-1
636I1-E, 636I1- 1P
6312H, 6312H-B
6313H

6314H

63151

C51, 396A, 6385
5670

6N 7GT

6SN 7GT
6SL 7GT
6080, 7802
6CW7, 6L16
6J6A

gl_)J 8
6FC7

6GMS

Ilentodbr ¢ Koporkod xapaxrepuctuxot

1K17B
K185

1DK24B

1DK295-B, 1)K295-P
1)K36B

1)K376

DK42A

2)K48B

6)K1B, 6)KIB-B, 6)K15-BP
6)K1IT (EF95, 6F32)




[1podoascerue Ttaba.

Tunel nami, noMermeHHnie B CIPaBOYHHKE, H HX
OCHOBHble aHANOTH (npuceAeHbl R CKOGKAX)

Hekoropele sanaguoesponeit«
CKHE H aMEePHKAHCKHe Jlamnpi«
aHajnoru

6)KITT-EB, 6XIM-EP
6)K25, 6)K25-B
6)K2IT, 6)K2M-EB
6)K3IT (EF96), 6)K3[1-E
6)K4 (6F10), 6)K4-B
6)K4TT (EF94)

655, 6)K55-B
6)K5I1 (6F36)

6)KII', 6)KIT-B
6)K9IT, 6)KITT-E (E 180F)
6108, 65K [0B-B, 6K 105-BP
6)K10IT, 6)KI0IT-EP
6K 11M1, 6)KIIIT-E
65K 2011

62111

6K 2211

6)K23I1, 6)K23M1-E
6K325

6)K3211 (EF86)
6K33A, 6)K33A-B
6)K356, 6)K355-B
6)K38M1, 6)X38I1-EB
6)K39T"-B

6)K401T (EF98)
6)K4311-E, 6)K43I1-1[P
6)K44[1

6)K455-B

6)K465-B

6)K4911- 1

6)K5011

6)K5111 (EF184)
6)K5211

6)K5211

13)K41C

13)K47C

1K211 (1F34)
K126

6K1B, 6K1B-B

6K 11T

6K4I1 (EF93, 6F31)
6K4IT-EB, 6K4I1-EP
6K6A, 6K6A-B
6K7

6K8IT (EF97)

6K 1311 (EF183)

6K 145-B

6K 155-B

6K 165-B

10

6AK5W, 5654
6AS6, 5725
6AG5

6AC7
6AU6A, 7543

6AH6
6688A

[E280F]

[«
it
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Mentodor ¢ ydaunennod XapaxkTepucTuxod

9003
6BA6
6BA6W, 5376

6ES6
6EN7



Ilpodosxcenue taba,

Tuns namMn, noMelleRHsle B OClIPAaBOYHHKE, H HX
OCHOBHHIE QHANOrd (npHBefleHH B 8KOGKAax)

Hekotohwe sanagioesponefie
CKHe H aMepuUK#HCKHE JNaMObis
aganoru

Ilentodbr u 1eTpodor co 6TOpu4nod smuccued

6B101, 6BII1-B
6B2I1
6B3C

—

—

Ilenro0o1 8v1x00HVIE U Ay4esbie TeTPOAbL

11156
111225-B

111245-B

11133C

or156

611111, 6IITT-EB

6I13C, 6I13C-E

6116C

6119 (6L10)

61113C

611411 (EL84), 6I11411-B
6[11411-EB, 6T14[1-EP
61150, 61T15(1-B, 6I115[1-EB,
6I115M1-EP

6IT18IT (EL82)

6I120C

6M21C

612311

611255, 6I1255-B

6127C (EL34)

61305, 6I130B-P, 6I1305-EP
6131C (EL36)

613311 (EL86)

6I134C

6M125T-B

61136C (EL500), 6[136C-B
6I137H-B

6113811

61139C

6I141C

6I142C

6I14311-E

61144C

6I145C

-—
—
—

—

[6AQ5, EL90]
6L6GB

6V6GT

6AG7

6BQ5, N709

6DY5, N329
6CB5

—_—

6CA7
6CM5
6CW5

O U A o
&

Hsoiinoie Terpoder u nenroost

6P2Il
6P3C-1
6P4T1
6P5I1

Ll
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ITpodo.aicenue Tada.

Tins 1aMM, NOMeulenH e B CNPAaBOYHAKE, H MX Hexoropsie sanafiioepponc-
OCHONHBIE AHAOT :iIpHBefieHnl B CKO6KBX) CKHe M aMeDHRaAIICKHe JiamIlbi-
aunanoru
Tenrods

1A211 (1H34) —

6A2[1 (6H3!) 6BE6, 6K90

6A3I1 6BN6

6A4T11 —

6A!il'-B —

Tentaepudet

6J1111 —

6J12T —
JIuod-nenrodet

15211 (1AF34) | —
Tpuod-nenrodst

6111 (ECF80) 6BL8

6®3I1 (ECL82) 6BM8

6411 (ECL84) 6DX8, 6DQ8

6d5I1 (ECL85) 6GV8

6@ 1211 —

9@ 8IT (PCF80) 9A8

150411 (PCL84) 15DX8

16®3TI1 (PCL82) 16A8, 30PLI2

18®5IT (PCL8S) 18GV8
Tpuod-zentodei

6UIIT1(ECH8I), 6HII-B, 6UIII-EB 6AJ8, 6C12

61411 —

Huoukatoper HacTpoiiku

1E4A-B [DM70]

6E 11T (EM80) 6BR5

6E211 —

6E3I1 —

6ESC —

SaekTpomerputeckue aramnoe

AIM-4 —

3M-5 —

SOM-6 —

AM-7 —

3M-8 —

3M-9 -

3M-10 —_

SM-11 —_—

3IM-12 -
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ITpodoaxenue TaBA,

Tunsl JamMn, noMeluleHHHe B CNPaBOYHHKe, H MX
OCHOBHbI€ aHaJOrH (NpHBefeHn B CKOBGKAX)

HexoTopnie sanafHoesponeils
CKHe H amMepPHKaHCKHe ‘amMfible
aganeru

Mexanorponst

6MIX1B
6M1X3Bb
6MHI1bB
6MY X6IT
6MX1b
6MXIC
6MX2b
6MX3C
6MX4C
6MX5C
6MX7C

N I I A A

3apybexroie aamnot

EABC80
EBF89
EC86 ~6C311, 6C411
EC88 ~6C411
EC92
EC866
L80CC ~ 6H 11T, 6H3I1
ECC82~6H 11T, 6H5IT
ECC83 ~6H2T
ECC85~ 6H3IT
ECCI189 ~6H2311
ECC802S ~ 6H II1-EB, 6H51
ECC803S ~ 6H2I1-EB
ECC960 ~ 6H311, 6H 1511
ECC962
ECF82~6®111
ECF801
ECF802
ECF803
ECH84 ~ 61311
ECH200 ~ 64311
ECL86 ~ 6511
EF80 ~ 6)K411, 6)K511
EF89 ~ 6K4I1
EF184 ~6)K5111
EF800 ~ 6 K411, 6 K511
EF806S
EH90
EL83 ~ 611151
E84L (61141T)
EL803S ~ 6111511
EV86~ 3L 181
EY87 ~ 31181
PL36
PL84 61411
PL500 ~ 6/136C

6LDI12, 6T8, 6AKS8

6CM4
6DL4
6AB4

12AU7

ECC803S, 6L13, 12AX7
6L.12, 6AQ8

6ES8

ECC82, 12AUTWA, 6067
ECC83, 12AX7WA, 6057
£90CC

E92CC

6U8

6JX8

6GW8
EF800, 6BX6

6EJ7, 6F30
EF80
6267

6CK6, 6CN6
EL84

EL83

6S2
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Terpoan: 6312H, 6212H-B, 6213H, 6314H.

Mentoput: l}K2QB B, l){\375 I)K42A 2486, 1155, 1I122B6-B,
11124B-B, 21155, 6H21C 6112311, 6I137H-B.

Tpqu-nemonu (TpHomHas qacrb): G'Dll], 9d8IT.

Hsofinoit Terpoa 6P2I1.

JleTeKTHpOBaHHE HamPAKEHHA BLICOKOH H MPOMEKYTOUHOA 49aCTOTH

Jlsoiinbie auoar: 6X2I1, 6X2I1-EB, 6X2I1-H, 6X2[1-EP, 6X6C, 6X7b,
6X7B-B, 6X7B5-BP.
Kom6ruupoBannas namna (aHoaxas yacte) 1B2I1.

lllupoxono.rlocnoe YCHNEHHE HaNpPAXEHHA BLICOKO/ 4acTOTH

Mentoms: 6)KII1, 6)KIIM-EB, 6)K5B, 6)K5B-B, 6)K5IT, 6)X9T,
6)K9T'-B, 6)K9I1, 6)K9IT-E, 6)K10I1, 6)K11I1, 6)KIIII-E, 6)K20I],
6)K21T1, 6)K22I1, 6)K23I1, 6)K23I1-E, 6)K38I1, 6)K38II-EB,
6)K39T-B, 6)K43I1-OP, 6)K43[1-E, 6)K44I1, 6)K49I1-I, 6)X50IT,
6)K5111, 6)K52I1, 6)K53I1, 6K13I1, 626I1-E, 6T138I1.

Tpuoast: 6C45I1-E, 6C58I1, 6C59I1.

I.UHPOKOHO.'IOCHOC yCHN€HHe B BbIXOJHBIX KacCKaaax

Terpoasi: 63511, 636I1-E, 626I1-AP.
Mentoanr: 6119, 61'1151'1 61115I1-EB, 6[139C, 6P4II.

IpeoGpa3osaHue BLICOKOH YacTOTH

[Mentoan: 1)K37B, 1)K42A, 6)K2I1, 6)K2IT-EB, 6)K10I1, 6)XI0II-EP,
6)K35B, 6)K356-B, 6)K465-B, 6K8I1.

Tenroxni: 1A2[1, 6A2IT, 6A3I1, 6A4I1, 6A11T-B.

Tpuoa-nentoan: 6@ 1TI1, 61201, 9DSII.

Tpuog-rentoaw: 61111, 6UII1-B, 6U1T1-EB, 6H4I1.

Ycunenne, reHepHpoBaHHe H NpeoGpazopaHHe BHICOKOMH
4yacToThl, GopMHpOBaHHE HMNYJALCOB

Tpuoanr: 6C36K, 6C376, 6C50/1.

I sofiuble TpHoak: 6H6I1-W, 6H23IT, 6H23I1-B, 6H26I1.

Terpon 635I1-U.

Hen'%ti_llxgx 6)K2B, 6)K2b-B, 6)X10B, 6)X10B-B, 6)K35B, 6K35B-B,
Jlamnu co BTopanou amuccreit: 6B1I1, 6BI1I1-B, 6B2I1, 6B3C.
Tentoan: 6A3I1, 6A4I1.

Tenrarpug 6J1111,

YcuiaeHHe HanpsXKeHust HHU3KOA 9aCTOTH

Tproan: 6C2C, 6C3b, 6C36-B, 6C6B, 6C6b-B, 6C7b, 6C75-B, 6C31B,
6C31B-P, 6C32B 6C34A, 6C34AB 6C35A 6C35AB 6C51H
6C51H- B 6C52H, 6C52H- B 6C62H, 6C63H.

JBoiinble TpHO,lI,bl GHII'I 6HITI- EB, 6HIII-BY, 6H2I1, 6H2II-EB,
6H2I1-EP, 6H7C, 6H8C 6H9C 6HI15T1, 6H165 6H165- B
6H16B- BP GHI6T- BUP, 6HI16B- U, 6HI17B, 6H17B- BP 6H175- B
6HI18B, 6H18B- B, 6H2lB 6H285-B.

Terponnt: 6912H 6312H-B.

Medroamn: 6)1(325 6)K32I1, 6)K40I1.
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Nuox-nenton (neHrogHas vacrb) 16201,
Tpuog-nenton: 6W3Il, 6P4I1, 651, 6412[1, 150411, 16 311, 18P5II.

YcuaeHHe HH3KOA 9aCTOTH B BBIXOAHBX Kackajax

Ilsoitnbie Tproas: 6H6I1, 6H6I1-H.

BhIXOAHHEe NEHTOAW H JyueBhle TeH)op,u: 2I1211, 6I11r1, 6I1IM-EB,
6I13C, 6II3C-E, 6Il6C, 6I114I1, 6I114I1-EB, 6I118I1, 6I1256,
6I1256-B, 6I127C, 6I130B, 6I133I1, 6I135I-B, 6[137H-B, 6P3C-1.

Crabuau3auus HanpsKeHHsi MUTaHUA
JNuoa 411711,
Tpnoanm: 6CI9I1, 6CI9IN-B, 6CI9I1-BP, 6C20C, 6C33C, 6C33C-B,
6C33C-BP, 6C39C, 6C40I1, 6C41C, 6C46I'-B, 6C56I1.
Jsoitnoit Tproa 6H13C.

BunpnM.neHne BbICOKOTO HaNpAXKEHHS

OAHOaHO/HBE BBICOKOBOAbTHRIE KeHoTpoHm: 1LI7C, 1LI11T1, 1L120B,
112111, 2112C, 3116C, 3111811, 3L122C, 5LL12I1.

BuinpsaMaenne nepeMeHHOro HanpsKeHHA
Ken%rﬁcl)gﬁ: SL3C, 5L14C, SLSC, 5L9C, 6L14I1, 6LI4I1-EB, 6LI5C,

Hemnduposanue B Kackafiax CTPOUHOH pa3BepTKH
Jemndepune auoan: 61411, 612011, 6122C, 6111011, 6L[19I1.

BbixoaHble JaaMMbl CTPOUHO/i PAa3BEPTKH

Jlysesue Terpoas: 6I113C, 6[120C, 6I131C, 6I136C, 6I136C-B,
6I137H-B, 61141C, 6I142C, 61144C, 6I145C.

BbixoaHble JaMIbl KaapOBO# pa3BEPTKH

Buixonuwe nentoan: 611111, 6IT1T1-EB, 6111411, 6IT114[1-EB, 6I118I1,
61141C, 6I143I1-E.
TpHOA-NEHTOAN (MeHTOZHas uactb): 6D3IT, 6D5I1, 16P3I1, 18P5II.

HUnaukauus HacTpoitku
Mupukatoper Hactpoiiku: 1E4A-B, 6EI1Il, 6E2i1, 6E3Il, 6ESC.

Jaa M3MepHTENbHBIX YCTPOlicTa

dnekTpoMeTpHueckue JaaMmnb: IM-4, OM-5, IM-6, IM-7, OM-8, IM-9,
OM-10, IM-11, 2M-12.

Creunaabube guoant: 212C, 21136, 217C, 2119C.

MexaHorpous: 6MIOX1B, 6MIX3B, 6MHIB, 6MYX6Il, 6MXIBb,

6MXI1C, 6MX2B, 6MX3C, 6MX4C, 6MX5C, 6MX7C.

1.2, CHCTEMb!I OBO3HAYEHHA JaAMIN

Cucrtema oG6Go3HaueHMji OTeuecTBeHHbIX Jjamn, OGo3HaYEHHA TpH-
€MHO-YCHJIHTe/IbHRIX Jamm, BeimyckaeMbix B CCCP, ycranosnenn I'OCT
13393-76 H cocTOAT OOGLIYHO H3 YeTLIPEX SJIEMEHTOB.

[TepBuii 3aeMeHT—UHCA0, COOTBETCTBYIOLIEE HaNPAXKEHHIO
Haka/ja B BOJIbTaX (OKPYIJIEHHO).
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Bropo# 3nemeHT— OyrBa, o6o3Hayaoulas THN mpubopa:

[ — nuoaml, BKiOHAA AeMngepHbie:

X — /1BOMHEIE AHO/HI;

LI — manoMouHbie KEHOTPOHHI;

C — TpHOAHI;

H — nBoiiHEle TPHOILI;

D -— TETPOAH;

I1 — BLIXOAHbLIE MEHTO/LBI H JyUeBLie TeTPOLL;

K — BLICOKOYaCTOTHBle NMEHTOXB ¢ KOPOTKOH XapaKTepPHCTHKOH,

B TOM YHCJIe C IBOWHBLIM ympaBieHHeM;

K — BLICOKOYACTOTHbIE NEHTOAbl C YAJHHEHHOH XapaKTepHCTHKOM;

P — nBoiiHbe TeTPOALI U ABOHHBIE MEHTOL;

I' — nHox-tpucat:;

B — nuoa-neHTOAHI;

® — TpHOA-NEHTOAHI;

U — TpHOA-TeKCOAHI; TPHOA-TENTOAH, TPHOL-OKTOAH;

A — yactotHo-npeoGpa3oBaTe/bHLIe JaMIEl H JaMilbi C A8YyMs YI-

PaBARIOIHMH CeTKaMH (KpoMe NMEHTOJOB C ABOHHBIM ympasJe-
HHeM);
B — namnbl co BTOPHYHOI 3MHCCHel];
JI — namnsl co choKyCHPOBaHHBLIM JY4OM;
E — 3/1eKTPOHHO-/TyueBble HHAHKATOPbl HACTPOMKH,
JInst 5/1eKTPOHHBIX MEXaHOTPOHOB BTOPOMH 3/eMeHT 0GO3HayedHs Co-
CTaBJsercs M3 Tpex OYKB: mepBas M — MexaHOTpoH; BTopas GykBa CoO-
OTBETCTBYeT OCHOBHOMY Ha3HayeHHI0 npHbopa (B HEKOTOPHX 00603Haye-
HHAX MEXaHOTPOHOB, Pa3pabOTaHHLIX paHee, 3Ta OyKBa OTCYTCTBYET);
TpeTbl GykBa o6o3HayaeT THN NpuGopa B COOTBETCTBMH C MNEpeYHeM,
NpHBEIeHHLIM BHILIE,
Tperuit saneMeHT 06O3HAYeHHSA — YUCJIO, COOTBETCTBYIOLIeE
NOPsAKOBOMY HOMepYy TAHHOTO THHA JAMILL, '
YersepTh i 3neMeHT— GykBa, XapaKTepH3Yiollas KOHCTPYK-
THBHOE O()OPMJIEHHE JIAMIIHL.
IT—B crexasHHON 060J0YKE, MHHHATIODHHE (NaJbYHKOBhIE), AHA-
meTpoM 19 u 22,5 MM;

A — B creknaHHON 060AOYKE, CBEDXMHHHATIODHbIE, AHAMETPOM OT
5 1o 8 mMm;

B — B crekasiHHOll 060J104Ke, CBEPXMHHHATOPHbIE, JHAMETDOM CBBHI-
ue 8 no 10,2 MM;

I' — B cTeknanHOH 060/I0UKe, CBEDXMHHHATIOPHLE, THAMETPOM CBEI-
we 10,2 MM;

C — B cTekJAHHOH 060JI04Ke, C LOKOJEM HAH 6e3 LOKOJS, AHAMET-
poM GoJiee 22,5 mMm;

H — B Merannokepamuueckoil 060/0YKe, MHHHATIODHEIE H CBepX-
MHHHATIODHLIE;

K — B KepaMHueckoii 06oJsouKe;

Jl — B MeTalI0CTEeKNsIHHOH 060J/I0UKe, C AHCKOBHIMH BIAsIMH.

Jlamner B MeTa/H4YecKoil 060/104Ke YETBEPTOro 3JeMeHTa 0603Haye-
HHSl He HMEIOT.

Ho6aBounmit saement. K crangaptHomy 0603HaueHHIO
JlaMnel yHorjaa Ro6asJasiotca (mocie Aeduca) GYKBH, XapakTepHaykollHe
cnenHallbHple CBORCTBA J1aMil, HanpuMep:

B — naMnbl nOBLIIEHHON HAaJEKHOCTH H MeXaHHYECKON NPOYHOCTH

(6K15B-B);
E — namnsl noBbienHo#t mosroBeuHocTH (5 ThC. Y M GoJiee);
I — namnel 0c060 n0roBeyHbE;
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U — namnsl, npelHa3HayeHHule OAS paGoThl B HMMYJILCHOM pelKHME
(635I1-U);

EB — saMnbl NMOBLIIEHHOH HAfA€XHOCTH H AOJrOBEYHOCTH.

Cucrem:i 0603HAueHHA JaMMN, NPHHsATHE B APYrHX CTPaHax. 3a py-
GexoM TPHMEHSIOTCS CaMble Pa3J/UuHble CHCTeMbI 0603HaueHHH pagHO-
JaMil, 4YTO OOBSCHACTCS OTCYTCTBHEM . KaKHX-JIH60 MerKAyHapOAHBIX
CT4HAAPTOB HJH pPeKOMeHAauHH IO palHOHaJbHOMY O0O3HAueHHIO JaMIl.

Esponedickas yruduyuposannas cucrema. BoablWwHHCTBO eBponeH-
ckHX (UM, H3rOTOBJISIOIIHX NPHEMHO-YCHAHTE/NbHBIE JIAMIL, MHOrO JeT
NPHMEHAIOT A/ CBOMX H3JAe/HH YHHQHLUMPOBaHHYI CHCTeMy o6o3Haue-
nuit. CornlacHo aToif cHCTeMe yC/a0BHOE 0GO3HAueHHe MPHEMHO-YCHIHTE b
HOM JIAMOK COCTOHT M3 ABYX HaAH GoJjee OyxB, 3a KOTOPbIMH CaelyeT
JIBY3HaYHOE, TPOX3HAUHOC HJH YeThiPpex3HaiHoe YHCJIO.

ITepBas GykBa XxapakTepH3yeT 3HayeHHe HanpsiKeHHs Hakana
(unH 3H24eHHe TOKA HaKaja JlamIl, pa3pabOTaHHbIX CIeLHanbHo AJs No-
CJIE/IORATE/bHOTO MHTAHUA Mo 0TpeBateneil):

D — HanpsikeHHe Hakaaa no 1,4 B;

E — Hanps:xeHue Hakaaa 6,3 B;

G — HanpsikeHHe Haxana 5 B,

H — Tox Hakaaa 150 MA;

P — tok Hakana 300 MA;

U — tok Hakaaa 100 MA;

X — Tok HakaJsa 600 MA.

Kpome ykasanHbiXx HauGoJee ynoTpeGHTeNLlibIX B HACTOsillee BpeMs
6yKB CHCTCMOH MpeaycMOTpeirbl H paHee HCMNOJb30OBaMuch OykBu A (4 B),
B (180 mA), C (200 MA), F (12,6 B), K (2B), V (50MA) u T. A

Bropas u nocueaytomre GyKBh B 0GO3HAaYEHHH ollpe-
JeaaloT Ten npudopa:

A — nuoghr;

B — aBoitHble AHOAN (C OGLIHM KaTOLOM);

C — TpHOABI (KPOME BHIXOAHLIX);

D — BbIXOAHbBIE TPHOIH;

E — TeTpoan (KpoMe BLIXOAHLIX);

F — neHroaw (KpoMe BLIXOAHLIX);

L — BhIXOZHBIE MEHTOALI H TETPOALI;

H — rexcoan! uau renroatl (rekCoMHOro THOa);

K — okToan! WM renToabl (OKTOAHOTrO THHA);

M — 3/1eKTPOHHO-CBETOBLIE HHAHKATOPLI HACTPONKH;

P — ycusnHTenbHbe TaMIbl CO BTOPHYHOH 3MHCCHEH;

Y — oaHOMOMynepHOAlible KEHOTPOHDI;

Z — pBYXTOJyNnepUosHbe KEHOTPOHHI,

Has 0603HaueHHs KOMGHHHPOBAHHLIX JaMIl HCMOMb3YIOTCS HEo6X0-
JNHMble COYETAHHA 3THX OYKB, KOTOPble MPH 3TOM PacHo/araioTcs B alf-
()aBHTHOM NOpsiiKe, HANPHMeEp:

CC — aBoitnnie TpHoau (ECC88);

AF — nuop-nenrons (1AF34);

ABC — nBo#HOli ZHOX — ZHOA-TPHOA.

IBysHayHoe WM TpeXx3HayHOe 4YHCJO OGO3Hauaer BHeuwHee OQoOPM-
JeHHe J1aMIIbl H MOPSIAKOBEI HOMep HaHHOTO THNA, MpHYeM nepBas uud-
pa OOLIYHO XapaKTEPH3YeT THN LOKOJS HJAH HOXKH, HAupHMep:

3 — JIaMNbl B CTEKJISAHHOM 6aJ/lJIOHE C OKTAJbHHM LOKOMEM;
5 — aMObB B CTEKJASHHOH OGOJIOYKE C HOXKOH THNMA <«MarHo-
BaJsI»;
6 H 7 — cTeKksAHHbIE CBEPXMHHHATIOPHbBIE JIAMMNHI;
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8 — CTeRJIAHHHE MUHHATIOPHLIE € AEBSTHIITHIPbKOBOA HOXKOM;
O — CTeK/siHHble MHHHATIOPHBIE C CeMHINTHPbKOBOH HOXKOM.

KpoMe Toro, musi 0Go3HauerHsi UAeBSTHIUTLIPLKOBLIX MHHHATIOPHHX
JdaMn HcrnoabdyloTes uHppn or 180 o 189 (ocTaibHbie uHpH, a Tak-
Ke uudpa 5 paHee HCNOJL30OBAJNHCH AAsi 0003HAYEHHS [APYTHX, HHEHe
YCTapeBLIHX BHAOB KOHCTPYKTHBHOIO oOPMJEHHS JaMmn).

Jlamnu co cneunasbHBEIMH CBOHCTBaMH (C MOBbIIEHHOR R0JrOBEY-
HOCTbI0O HJH MeXaHHYeCKOH NPOYHOCTHIO, C MOHHXKEHHEIM YDOBHEM LIy-
M0B, GoJlee ECTKHMH NONMYCKAaMH Ha 3JeKTpHYeCKHe MapaMeTpH U T. I.)
BLIAGJISIIOTCS yalle BCero NMyTeM MNepecTaHOBKH UHOP U GykB B 00603Ha-
vennu, Hanpumep E88CC, E180F. Mucraa ¢ atoii XKe nesbio K 06HYHO-
My ycaoBHoMy oGo3Hauendio goGasisior OykBy S, nanpumep ECC802S.

IpuMephl ycaoBHEIX 0003HAYEHHH J1aMT €BPONEHCKOH CHCTEMBEI:

EAA91 — pBoiHoil AHOA (C pa3aedbHbIMH KaTOAaMH) B MHHHATIOp-
HOM CTeKJSSHHOM OGhOpPMJIEHHH C CEeMHLITHIPbKOBOH HOXKO[i, ¢ Hanpsike-
HHeM Hakanaa 6,3 B.

EABC80 — aBoliHOlH AHOA — AHOA-TPHOA B CTEK/ASHHOM MHHHATIOP-
HOM O(OPMJIEHHH C JEBATHIUTHLIPbKOBOM HOXKKOH, C HampsKeHHeM Haka-
Jaa 6,3 B.

EL86 — BLIXOAHOH HEHTOA B CTEKNSHHOM MHHHATIODHOM ogopMJe-
HHH C JAeBATHIITLIPbKOBOH HOXKOH, C HanpsXkeHueM Hakanaa 6,3 B.

Cucrema obo3navenui Tesla. KpoMe WIHPOKO pacmpocTpaHeHHO
eBponeicKOH cHCTeMbl 0603HaueHHH MHorHe (HPMBI NPHMEHSIOT TaKMe
CBOH OCOGhIe CHCTeMbl YCJOBILIX 0603HadeHHH. Tak, Hanpumep; o6beaH-
HeHHe HapoAHbIX mnpeanpusartuit Tesla (UexocnoBakHa) npuUMeHsieT CH-
CTeMY YCJOBHHIX 0003HaueHHH pajdHoJaMm, - COCTOSNLYI0 H3 Tpex 3Jie-
MEHTOB.

ITepBb i 3/M€MeHT— YHCJIO, OKPYTJIEHHO COOTBETCTBYIOlLEE Ha-
NpsiXXeHHIO HaKaja B BOJbTaX.

Bropoii asnemeHT— OyKkBa M/IH HECKOJbKO OykB, 0603Hauaio-
mHe THO npu6opa. BykBel M WX IPynnHpoBKa At 0GO3HAUEHHS CJIOXK-
HbIX JaMNl MOMHOCTBIO COOTBETCTBYIOT €BPONEHCKOH YHH(HUHPOBaHHOM
CHCTeMe.

Tperuit saneMeHT 0GO3HAUCHHA — ABY3HAYHOE MJH TpeX3Hay-
Hoe uucJo. [lepas uudpa B ABY3HAUHOM YHCJE HJH NepBhie ABe UHOPHI
B TPEX3HaYHOM 4HCJe XapaKTePH3IYIOT KOHCTPYKTHBHOe odopMJeHile
JIaMIIBl H THIT 1IOKOJISS HJIH HOXKKH, HampuMep:

1 — naMnbl B CTEKJIAHHOM GajlJloOHe C OKTaJbHbIM LOKQJIEM;

3 — cTek/AHHble MHHHATIOPHBIE JIaMITbl C CSMHUITLIPbKOBOI HOXKOIi;

4 — CTeK/IHHble MMUHHATIODHbIE JaMIEl C JEBATHUITHIPLKOBOH HOX-

KOH;

9 — CTGKJISSHHblE JIaMIibl C THOKHMH BLIBOAAMH.

ITocnepHss nmbpa B TperbeM 3aeMeHTe 0003HAYEHHA NaMI Xapak-
TepH3yeT MOPAAKOBBIH HOMEp JaMIlbl. )

K o6o3naueHusm Jammn, 06Jafaloll4X MOBBIIEHHOH YCTOHYHBOCTBIO
K MeXaHWyeCcKHM BO3jefcTBHsAM, JoGaBasercs OykBa V; JaMnu MOBH-
WeHHOI JO0JroBeYHOCTH 0603HAualoTCs JIOMOAHHTeNbHON OykBoi Z.

Crneayer 3aMeTHTb, 4TO oObeaHHeHHe Tesla oxHOBpeMeHHO BhimyCs
KaeT TakKe JaMIlal H B COOTBETCTBHH C €BpoONeHCcKoH cHcreMoit 0603Ha-
YeHHH,

ITpuMepn ycaoBuuix o6o3naueHuit aamn Tesla:

6H31 —renTog B CTEKASIHHOM MHHHATIOPHOM ODOPMJEHHH C CEMH=
UTHIPbKOBOH HOXKOH, ¢ HanpseHHeM Hakaaa 6,3 B.

6CC42 — 1BOiiHOH TPHOA B CTEK/JAHHOM MHHHATIOPHOM OGOPMJIEHHH
€ LeBATHWTBLIDbKOBOH HOXKOH, ¢ HampsixernHeM Hakana 6,3 B.
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CpasunreabHan Tabanua 0603HAYEHHH HEKOTOPHIX MPHEMHO-
YJCHAHTENbHBIX JaMm, BLINYCKaeMbX B CTpaHax — uyaeHax CIB

Bunyckaembie B CCCP

BrinycKaeMne B APYTHX

CTPaHax, YYaCTBYIOUUX B
C3B

TTo yHuupHuHpOBaHHO!
cucreme C20

Jluodst, dsoiinble Ouodbl, KEHOTPOHbLL

DY&6
DY87
EY86
EY&8
PY58

EAA9I

Tpuodet

EC86
EC88
EC92

EC866

Jlsodinbie Tpuodst

ECC802S
ECC803S
ECC960
ECC962
ECC86

ITentod6t

EF9
E95F

EF80

E7001
E7002
E7180
E7003
E7072
E7073
E7012
E7004
E7099

E7074
E7156
E7156
E7149
E7180
E7172

E7016
E7100
E7018
E7101
E7182
E7102
E7015
E7017
E7019
E7020
E7144
E7106
E7181
E7106
E7103
E7104
E7173
E7174
E7076

E7028
E7112
E7113
E7026
E7080
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Mpodorxenue Taba.

Brinyckaevme B CCCP

BrinyckaevMme B APYrix
CTDaHax, Y4aCTBYIOLHX
» C3B

Ilo yHHPunHPOBaHHON
eHcteme C3OB

6)K9IT-E E180F E7109
6)I23I1-E — E7152
6)K32I11 EF86 E7027
- EF89 E7078
- E83F E7111
— EF800 E7110
— EF806S E7108
6IC4I1-E — E7116
6K 13I1 EF183 E7160
-— EF184 E7161
Boixoduvie nentodot u ayvesvie TeTpodse
— EL83 E7034
6I113C — E7037
6111411 EL84 E7035
611511 — E7038
611181 EL82 E7039
61127C EL34 E£7032
6I131C EL36 E7081
6113311 EL86 E7036
— PL84 E7044
6I136C — £7198
—_ EL500 E7167
—_ P1.36 E7040
— PL500 E7171
— EL803S E7117
636I1-E — E7119
— E84L E7199
Tenrodot
— EH90 E7031
— E8IH E7153
Kombunuposaunsie aamnot
61 111 ECHS81 E7052
— ECH84 E7166
-— ECH200 E7188
— EABC30 E7048
— EBF89 E7050
— ECF82 E7051
—_ ECF801 E7185
— ECF802 E7186
— ECF803 E7187
6111 ECF80 E7086
6d3I1 ECL82 E7053
6411 ECL84 E7088
6d5I1 ECL85 E7167
- ECL86 E7168




Yuuguyuposannas cucrema obdosnauenus C3IB. Pacmmpsromuiics ¢
Ka/KAWIM FOAOM OOMEH TOBapaMH MeXAy COUHAJHCTHYECKHMH CTpaHaMH,
yuactBytouiumn B CoBere JxoioMuueckofi Bzanmonomouty, norpe6osan
NpOBE/CHHs COBMECTHO! YHH(HKAUHH MPHEMHO-YCHAHTENLHEIX JAMIT HIH-
POKOrO NPHMEHEHHsl, B TOM YHCJe M yHuHKauun oGosHaueHnit. C >TOM
LLe/1bio JOTONHHTEJNbHO K CYLLeCTBYIOIUHM O0O3HAUEHHAM pelieHO B paM-
kax COB BBecTH eaHHYI0 CHCTEMY YC/JOBHBIX 0003HayeHHH NPHEMHO-YCH-
JMHTC/IBHBIX JaMil.

OGo3HayeHHe COCTOMT H3 OyKBbl E M ueTbipex3HayHOro 4ucJa, HauH-
ljatonierocs ¢ uHops 7.

1.3. OCHOBHDBIE ONPEAENEHHKA

CpaBHHBasi nmapaMeTpbl W ApYyrie JQaHHble JaMI-aHAJONOB, YCTAaHOB-
Joulible B CTaHAapTaXx M GHPMEHHLIX KaTalorax, HeOOXOAHMO YYHTH-
Bath BO3MOJKHbIE DPA3JIMUHS B TePMIIHOJOTHH, CJIOXKHBIIEHCS B PasHbX
cTpanax. Muaue 3to Mmoxer npuBecTH K owHOKaM NpPH OLEHKe B3aHMO-
3aMCHAEMOCTH naMil. UToOn n3bexaTb 3TOro, HUIKE NPHBEJCHH KPaTKHe
onpeieneHHss OCHOBHBIX NapaMeTPOB H HEKOTOPLIX MAPYFHX HCHOJb30-
Bal{HbIX TEDPMHHOB.

Psa onpeseneHHit naH B COOTBETCTBHH C OQHIHAIbLHLIM H3AaHHEM
M3K — «MexAyHapOAHbLIM 3JeKTPOoTeXHHUeCK:iM cJjoBapeM» (Interna-
tional Electrotechnical Vocabulary, 27¢ Edition, Croup 07, Electro-
nics).

B cnpaBouHHKE B OCHOBHOM HCIOJIE30BAHBI TEPMHHbI, HPHHATbIE B -
craniaprax CCCP. Jluwb B OTAeAbHBIX Cayyasix cjieNaHbl HeGoJbliHe
yTOUHEHHs] B HaHMCHOBAHHSIX NMapaMeTPOB M NAHHHIX (3TO OTHOCHTCH,
B YaCTHOCTH, K €MKOCTAM H HEKOTODLIM Ipeje/IbHbIM 3KCHAyaTalHOHHLIM
[La!IHbIM).

Hanpsaxenue snexrpoma (amona, CeTKH M T. A.) — PasHOCTb TO-
TEHUHAJIOB MeXAY 3JeKTPOAOM H KaTOAOM HJIH OIpefeseHHOHl TOUKOH
KaToAa NMPAMOro Hakana.

3anuparoiiee HanpsKeHHe CeTKH — HalpPsiKeHHE CETKH, yMeHblla-
IoLiee TOK aHOJa 0 3alalHoro (oyelib MaJoOro) 3HauyeHUs.

Hanpsixkenue OTC€ukM 3JIEKTPOHHOTO TOKA  CETKH — HanpsiseHie,
KOTOpOEe HEeOOGXOAHMO NMPHJOXKHTbL K CETKe, UTOGhl 3JMEKVPOHHLIH TOK CceT-
KH IPH COeJHHEHHHIX C KAaTOAOM BCCX OCTaJbHbIX 3J1€KTPoAax Obla pa-
BCH 3alaHHOMY 3HayeHHIO.

Tok nakasa — TOK, norpeGasieMblil HoJorpeBaTeseM.

Tok kaToja — TOK, paBHHIi a/nre6paHyeckoii CyMMe TOKOB BCeX
ApYTHX 3JIEKTPOAOB H H3MepsieMblii B oOLiell A/ BCeX 3THX 3JEKTPOLOB
YaCTH BHeUIHeH LenH.

Tox anexTpOHHOJi - 3MHCCHM KaTONa (TOK SMHCCHH) — YCJOBHAA Be-
JIMYHHA, COOTBETCTBYWULAsl TOKY KaToda JaMIbl IPH CNEMalbHO 3aj1aH-
HbIX HaMPSIKEHUSIX HA 3JEKTPOAax.

Tok yTeukH — TOK MPOBOAMMOCTH, NPOTEKAIOIU MeXKAY ABYMS HJIH
HECKOJIbKHMH 3JIEKTPOAaMH NO JIO60MY NYyTH, HO He uyepe3 BaKyymHoe
NPOCTPAHCTBO MeX/y STHMH 3JeKTPOAAMH.

KpyTH3na xapaKTepHCTHKM — BenHuMHa, XapaKTepH3yeMmas OTHO-
LIEHHEM H3MEHEHHsi TOKAa &HOAa K COOTBETCTBYIOLIEMY H3MEHEHHIO Ha-
NPsXKEHUS ynpaBJsiolleli CeTKH NPH HeH3MEHHBIX HanpsKeHHAX aHoja,
APYrHX CETOK H HaKana:

0la
Uq
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Jns MHOrOSNEeKTPOAHBIX JiaMNl KPYTH3HA XapPaKTEPHCTHKH onpeje-
JseTcsl KaK OTHOLIEHIe NPHPawleHHsl TOKA JI0BOro 3JeKTpoaa K H3MeHe-
HHIO HaMNpsKeHHs J0GOTO APYroro 3n1eKTpOAa, Hampumep KPYTH3HA NO
TpeTbeil ceTke

0l
0Uca

Kospduunent ycHaeHHa — OTHOWeEHHe H3MEHEHHS HanpsaXKeHHA
d@HOJa K COOTBETCTBYIOIWEMY H3MEHEHHIO HanpsxeHus ynpasasiouled
CEeTKH MPH YCNOBHH, YTO TOX 4HOAA M HANPSKEHMS Ha BCEX OCTaJLHLIX
S/IEKTPOJAX OCTAIOTCSA HEH3MEHHBIMH:

Scs =

BHyTDEHHee CONPOTHBACHWE — OTHOLUEHHE H3MeHeHHs HanpA:KeHHs
aHOAa K COOTBETCTBYIOLIEMY HM3MEHEHHIO TOKa aHoAa MpH HEH3MEHHBIX
Hanps’KeHHAX Ha OCTaJIbHbIX SJIEKTpojax:

0Ua
Ry =——.

KpyTtuana npeoGpa3oBanns — OTHOMIEHHE NEpEeMEHHOH COCTABAAIO-
Lled TOKa aHOAA NMPOMEXKYTOUHOH YacCTO1bl K NepeMEHHOMY HaNpsiKeHHIO
CHTHaJIbHOH CeTKH NpPH 33JaHHOM IepeMEHHOM HanpsiKeHHH reTepoJHH-
HOH CeTKH:

KpyTHsna npeoGpa3oBaHHA [OKasbiBaeT, KaKyl aMIJHTYyAy TOKa
NPOMEeKYTOYHOH UacTOTBl B aHOAHOH LENH JaMIbl CO3[aeT HanpsKeHHe
CHrHaJa amnautynoit 1 B.

BbixoAHas MOWHOCTb — MOIIHOCTb, OTJAaBaeMas B Harpy3ky uepes
BbIXOAHOIH 3/1€KTPOA JaMNH. BLIXOAHYK MOIHOCTH B pexHMax HH3KO-
YacTOTHOTO YCHJIEHHSI ONpelensiOT 0 3HAYEHHIO MOLLHOCTH, BbIAeJseMOH
TepeMeHHOH CcOCTaBJsAOlleli TOKa aHoda Ha AaKTHBHOH aHOAHOH Ha-
Fpy3Ke.

Koad¢uunenT HeauHeiiubix UCKaMeHHit K; — OTHOILIEHHE BLIXORHOH
MOLIHOCTH, BblAejsieMOil Ha aHOJHOH Harpy3ke TOKOM FapPMOHHK, K BEbI-
XOQHOH MOULHOCTH, BhiieJsieMOil Ha aHOAHOH Harpyske TOKOM OCHOB-
HOH YaCTOTHI:

VR+uvi+ ..
- U

1

Ky

rae U, U, — Hanpsikenus BTopod u TpeTbeil rapMoHuk; U, — Hanpsixke-
HHe OCHOBHOI1 4acTOThl (NepBasi FapMOHHKA).

KoneGareabHaa MowHoCcTb — HauGo/bliasi  MOLLHOCTb, KOTOPYIO
MOXHO BHENHTb B aHOLHOH LENH JaMibl B TejerpadgHoM pexnume (pe-
skuM C) NpH HOMHHAJbHOM HanpsiXKEeHHH HaKana H MakCHMaJbHOM Ha-
npskeHHH anopa. KoseGaTesbHass MOLLHOCTb OMNpeneJiAeTcs Kak pas-
HOCTb MeXKAy MOABOAHMOIl MOUIHOCTbI) NOCTOAHHOIO TOKAa H MOLLHO-
CTbiO, PacceHBaeMOll aHOAOM.
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MomHocTb, paccenpaemas S1eKTPOROM (aHONOM, CETKOA B mp.), —
MOILHOCTb, paccenBaemMas 3/eKTPOAOM B BHAe Telusa, oGpaayiwolerocs B
peayabTaTe GOMGApAHPOBKM €ro SIEKTPOHAMH HJIH HOHAMH, a TaKXe
B pesy/bTaTe H3JyyeHds Tenaa APYTHMH 3/1eKTPOJaMH.

Ko3adphHUMCHT MHUPOXONOJIOCHOCTH — OTHOUIEHHE KPYTH3HH Xapak-
TePHCTHKH K CyMMe BXOJQHOH H BhIXOAHOH eMKocTeil JaMmbi:

_ S
Cpx t Coux

JKBUBaANEHTHOE CONPOTHBJEHHE WYMOB JaMIbl — CONpPOTHBJIEHHE
pe3HCTOpa, Ha KoHNax kotoporo (mpu Temmneparype 20°C) B pesyasrate
TenNoBbIX KoseGaHHH 3JeKTPOHOB BO3HHKaeT Hanps-

v

.

JKeHHe IIyMa, KOTopoe, OyAyun NpPHJOXKEHO MeXAay 7
ynpaBJasolleil ceTKOM H KaTOAOM HeaibHOR Gecurym-
HOH JIaM{bl, BLI3bIBAaeT B ee aHOZHOW LeMH TaKOA Xe 7
TOK IIyMa, KaKoi co3aaeTcs B peasbHON Jame. z
Tok wyma peanbHoit AaMnou—KOJIe6AHHT BHIXOI- ér %
HOFO TOKAa JIaMIibl, Bbi3BaHHble APOGOBLIM 3ddeKToM
(GMOKTYalUHAMH TOKa 3MHCCHH, 0O0YCJIOBJIEHHBIMH 3
CTATHCTHYECKHM XapaKTepoM H aTOMHCTHYECKOH NpH-
ponoi 37eKTDHYECKOro 3apsiia, 0NPH HEH3MEeHHOH  pu. |}  Cxema
3MHTTHPYIOULEH NOREPXHOCTH). U0JIHOrO BXOXHOTO
BxonHoe conpoTusaeHre AAMNbl Rgx 8 AHANa3oHe CONPOTHBJIEHUA
wactor 30—300 MIw — aKTHBHAA COCTABAAIOWAR  ja' wacror " 3oo
NO.THOTO BXOAHOrO CONPOTHBJIEHHS, H3MePeHHas MexX- 300 MrIu.

Ny BBLIBOAOM BXOAHOrO 9JEeKTpOAa H «3eMJell» NpH

yCJIOBHH, UTO Ha BCeX 3JeKTPOJaxX JaMIhl yCTaHOB-

JleHbl onpejneJeHHble HanpsXKEeHHA MHTaHHS, a BEICOKOYACTOTHLIE HAmps-
JKEHHS Ha BCeX 3/MeKTpPOoAaxX, KpoMe BXOAHOrOo, Ha HaHHOH YacTOTe mpeHe-
6pex1MOo MaJbl.

BxogHoe conpoTHB/AeHUe yMeHbUIAeTCA C YBeJHYEHHEM HaCTOTH,
IUYHTHPYS BXOAHOI KOHTYp (T. €. YMEHbWAIOTCA YCHJIeHHe H H36Hpa-
TeJbHOCTb KOHTYpa).

MMpumeuanue [lonnoe BXoLHOE COMPOTHBJEHHE 3JIEKTPOHHON
JNamnbsl B gHanasone yactor 30—300 MTI'm MoXHO npeacTaBHTb B BHAC
napa/ilebHOr0 COeAHHEHHs! aKTHBHOTG CONPOTHBJIEHHS Rpx M €MKOCTH
Cex (pHc. 1.1):

1 I

ZBX h RBX

+ joCexs

rae Zgx — TMOJHOE BXOLHOE COMPOTHBJEHHE, ® — YIJIOBAas YacToTa.
CKBaXHOCTb — OTHOMIEHHe  IJIHTeNIbHOCTH  HHTepBajla  BpeMeHH
MeXAY NBYMA COCEHHMH HMMYJbCaMH K AJNHTENbHOCTH HMIYJbCA.
Hanpsaxenne BHOGPOMIYyMOB — HanpsiXKeHHe HA HarpyskKe, BKJIOYEH-
HOI B lieNlb BHIXOAHOFO 9JIGKTPOZA2 JaMInbl, BO3HHKAloLiee NPH BHOpaLHH
JaMnbBl U 00YCJAOBJIEHHOE IIOSIBJIEHHEM NepeMeHHOH cocTaBAsIolledl TOKa,
BEI3BAHHOH H3MEHEHHAMH MeXAY3JeKTPOAHBIX PacCTOSHHI.
Hapa6oTka — mnpoxo/KHTENBHOCT PaGoOTH JAMMH; B CIPaBOYHHKE
oOBbIYHO yKa3aHa MHHHMaJbHass HapaboTKa, YCTaHOBJeHHAas CTaHaapTa-
MH HJH APYTHMH OQHIHAJbHEIMA AOKYMEHTaMH.
Kpurepun HapaGOTKM — yCJIOBHO NPUHATHE NapaMeTpH H HX Mpe-
neJbHbIe 3HaYeHHsA, MO KOTOPHIM MPOH3BOAHTCA ONEHKAa Pe3yJbTaTOB HC-
nhTaHUit Ha Hapa6oTKYy.
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MexoanekTpoansie CraTHyeckue eMKOCTH!. B Xo A Haa— eMKoCTb
MeKAy BXOAHHIM 3JEKTPOAOM H TEMH 3JeKTPOAAMH H JeTajJsIMH JaMnbl,
Ha KOTOpHIX B pa6GoyeM pexuMe JiaMNbl NMPAaKTHUECKH HET MepeMEHHbIX
NOTeHUKHAN0B YACTOTH, KOTOPYIO HMeeT nepeMeHHOe HanpsXKeHHe, NpiJo-
JKeHHOe K BXOJLHOMY 3JIeKTPOAY NPH 3a3eMJEHHOM BBLIXOJHOM 3JIEKTpOZe.

BHXOJHasl— eMKOCTb MeXAY BBLIXOAHLIM 3JIEKTPOAOM H 1eMH
3JIEKTPOJAAMH M LeTalsiMH JlaMNbl, Ha KOTOPbIX B pabouem pexHMe nam-
bl MPaKTHYeCKH HeT MNepeMeHHbLIX NOTEHUHAJN0B TOH YaCTOTh, KOTOPYiO
HMeeT NepeMeHHOe HanpsXKeHHe Ha BHIXOJHOM 3JeKTpoJe JIaMNul MmpH 3a-
3eMJIEHHOM BXOJHOM 3JIeKTPOJE.

IlpoxonHas—eMKOCTb MeXAY BXOAHHIM H BRIXOAHHIM 3JEKTPO-
NaMH NpPH BCeX OCTAJbHBIX 3JEKTPOAAX H AeTajisiX JIaMIibl, COeAHHEeHHHX
BMeCTe H 3a3eMJEHHBIX.

Mex3neKTpoatible €MKOCTH JAAA TPHOLOB, TETPOAOB H MEHTOAOB.
BxoaHas — eMKOCTb MeXJAy YNpaBasiolled CETKOH H OCTaJbHLIMH
3JIEKTPOJaMH M JAeTaNsMH JaMNu (KpOMe aHOAa) NpH 3a3eMJIeHHOM
anoze.

BbiX0OAHAasg— eMKOCTh MEeXAY aHOAOM M OCTaJbHBIMH 3JIEKTPO-
NaMH M JeTanssMH JaMnbl (KpOMe YIpPaBJAsAIOWEed CETKH) MNPH 3a3eMaeH-
HOH ynpaBusiiollell ceTke.

ITpoxoaHasa— eMkocTh MeXay ynpaBasmwolleil CETKON H aHOAOM;
NPH 3TOM BCe OCTaJbHHe 3JEKTPCAbl H JETajH JaMIbl COelHHEHH BMe-
CTe H 3a3eMJIEHHI,

MeXaaeKTpoAHbIE €MKOCTH AA TPHOAOB, TETPOAOB, MEHTOJO0B B
Kackallax ¢ 3a3eMJeHHOH CeTKOM.

BxoaHas— eMKOCTb MexAy KaTOAOM H OCTA/JbHEIMH 3M€KTPOAa-
MH I J1eTajsiMH JaMObl (KpoMe aHOja) NpH 3a3eMJEHHOM aHoje.

B bl X 01 Has— eMKOCTb MeXAY aHOAOM H OCTa/lbHBIMH 3JIEKTpPOAa-
MH H JeTaJAMH JNaMnbl (KpoMe KaToja) NpH 3a3eMJEHHOM KaTojne.

[TpoxonaHas— eMKOCTb. MEXAY KaTOAOM H aHOAOM NpPH 3a3eM-
JIEHHBIX OCTAaJbHbIX 3]EKTPOAax H JeTansX JaMMbl, COeHHEHHbLIX BMeCTe.

MexX3/1eKTPOAHbIE €MKOCTH  AJs rentoa0s-npeo6Gpa3osareneil.
B X 0AaHas-— eMKOCTb MeXJy CHTHAaJbHOM CETKOH H NMPOUYHMH 3JeKTpO-
JaMH U AETa/sIMH JaMIbl.

BrixonHas— eMKOCTh MeXKAY aHOAOM H NPOYHMH 3JEKTPOAaMH
H JeTaJsiIMH JlaMIbl,

IIpoxonHas—eMKOCTb MeXAY CHTHAaJbHOH CeTKOi H aHOAOM;
NpH 3TOM Bce OCTaJbHBE 3J]EKTPOAK H AETA]H JlaMNbl COefHHEeHbl BMecC-
Te H 3a3eMJIeHbl.

MexX3neKTpoiHble €MKOCTH reTepoauHa. BxoaHas — eMKOCTb MeX-
ay I‘eTepOIlHHHOﬁ CeTKOH H NPpOUYHMH 3/IEKTPOAAMH H A€TANAMH JaMIIbl
(kpoMe aHoja reTepojHHa) NpH 3a3eMJEHHOM aHOJe reTepoAHHA.

BH X0AHas— eMKOCTb MeXAy aHOAOM TreTepoAHHA M NPOYHMH
3/JeKTPOJAAaMH H JeTajJfAMH JaMnbl (KPOMe TeTePORHHHON CeTKH) NpH 3a-
3eMJIeHHOIl reTepoAHHHOI ceTke.

[TpoxopaHasn—eMKOCTb MeXAy reTeDOJHHHON CETKOH M aHOLOM
reTepoJHHa; NMPH 3TOM BCE€ NpPOuHE 3JEKTPOAR H AeTajH JaMIbl COelH-
HEHBI BMeCTe H 3a3eMJIeHbl.

INTpuMeuanne Bo Bcex cayuasx mog AeTansiMH JaMnu (Kpome
COGCTBEHHO 3JIEKTPOJOB) NMOHHMAIOTCS MOJOrpeBaTesb, 3KpaHh, CBOGOA-
Hble UITHIPbKH.

! EMKOCTH MEXAY 3JeKTpoAaMH JaMilbl B XOJOAHOM COCTOSAHHH.
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1.4, BBAUMO3AMEHAEMOCTb OTEYECTBEHHBIX JIAMII
H 3APYBE)XHbBIX AHAJIOTOB

O6wHe naHHble

ITonHas B3aHMO3aMeHAEMOCTb PajiHONaMI BO3MOXHa B TOM cCJayuae,
ecqiH B pe3y/bTaTe 3aMenbl COGJIOJEHbI 3ajlaHHbE YCJIOBHSi CONMpSIKEHHS
JaMiO C annapaTtypoil, a BLIXOAHEIE NMapaMeTpnl H ApyrHe SKCAJyaTalH-
OHHble MOKAa3aTe]H annapaTypbl OCTalOTCS B ONTHMAaJbHHX Npegenax 0e3
Kakux-AH60 onepauui NoArOHKH,

WHorna npaxe mpocroe CpaBHeHHe MapaMeTPOB H OCHOBHOIO HasHa-
yeHHS JiaMN NO3BOJsieT YCTAHOBHTb, YTO 3TH JaMINH SBJAIOTCS aHalO-
ramu; OObIYHO 3TO OTHOCHTCSI K JlaMNaM, Y KOTOPHIX €CTb NPOTOTHNH B
npyrux crpanax. IIpH 3TOM YCJIOBHsS 3aMeHBl JlaMNl ONpELENsIOTCs, BO-
nepBbiX, B3aHMO3aMEHAEMOCTBIO MO NPHCOEJHHHUTENbHHIM U raGapHTHLIM
pa3MepaM, a BO-BTOpbIX, B3aHM0O3aMEHAEMOCTbIO N0 NlapaMeTpaM H CBOf-
cTBaM.

tlo B GOJILIIHHCTBe CJ1yYaeB onpejesieHHe aHaJora, T. €. OLEeHKa BO3-
MOXKHOCTH B3aHMO3aMEHsIEMOCTH JlaMI, MNpeACTaB/seT 3HauyHTeNblible
TPYAHOCTH H3-32 HCKJIOYHTENBHOTO Pa3HO0Gpa3Hs YCNOBHH NpHMeHEHHs
COBPEMCHHBIX JIaMIl, M3-32 Pa3JIHYHi B PEXHMax H MeTOLAaX H3MepeHHi,
NpH KOTOPLIX CNPaBCAHBb 3a1aHHBE NapaMeTpHl.

OO0nacTH NPHMEHEHHsT M PEXHMBI HCHOJb30BAHHS J1aMI HaCTOJIbKO
pa3nHo06pasHbl, YTO He MOFYT GObITh NOJHOCTbIO yyTeHH. Ilosromy B my6-
JHKYEMBIX CTaHAapTHHIX AAHHLIX JaMn NPHBOAATCA TOJBKO THIIOBLIE,
r/1aBHbIE XaPaKTePHCTHKH H PeiKHMBbl, OTBeYalollde OCHOBHOMY Ha3Haue-
HHI0O JaHHOH JaMnbl. Mexcay TeM 6JH30CTb 3HaYeHHM OCHOBHHIX TNapa-
MeTpOB €lllé He 03HayaeT, YTO 3TH JaMIk $BJAIOTCA NOJHLIMH aHAJIOra-
Mii AJsl JIOObIX CyyaeB MpHMeHeHHs,

BaxHeill1as 0co6eHHOCTb 3J€KTPOBaKyyMHHIX NPHGODOB COCTOHT B
TOM, YTO HX B3aHMO3aMeHJeMOCTb 33aBHCHT He TOJIBKO OT CaMHX JaMmil,
HO M OT YCJOBHIl 3KCIyaTalHH H peXxXHMa NPHMEHEHHs, OT TOro, pauHo-
HaJlbHO HJH HeT paspaGoTaHa €XeMa, NMPaBHJBHO JH HCIOJb3OBaHLI B
Heii npu6opbl. Eci cxema paccyuTana He Ha ONTHMaJbHble, a Ha Ipe-
JenbHble ANA JaMNIHl [TapaMeTpbl, TO YCJAOBHS B3aUMO3aMeHSIeMOCTH Ha-
pywarwoTcs, npnéop OHCTPO BHIXOAHT M3 CTPOS; NPH €ro 3aMeHe BHIXOA-
Hble MapaMeTpPhl CXeMbl MOFYT CYIUECTBEHHO H3MEHHTHCS, a B HEKOTOPHIX
clyyasX B pe3dy.abTaTe 3aMeHbl OHa MOKeT OKa3aThCsi BooOule Hepabo-
tocnoco6noit. Hanpumep, namnet 6HII, 6HIII-EB MokHO cuHTaTb
B3aHMO3aMeHsAeMbIMH 1A ObiTOBOHl  pajMoanmnapaTypsl, HO JaMIsl
6HIIT Henb3si NpHMeHATb B YCTPOHCTBAX, PaCCUHTAHHLIX Ha BHICOKYIO
MeXaHHUYECKYI0 YCTOHYHBOCTbD.

Myorga HoBble JaMmbl MOTYT C YCNeXOM 3aMEHHTb paHee Bhilly-
IeHHble B T€X HJH HHBIX KOHKDETHBIX CXCMaX, XOTS 3TH JlaMObl COBep-
WEHHO He SABJAIOTCA WX aHajoraMu. Hanpumep, neMngepHbii aHOX
612011, npepHa3sHayeHHbll AJs OJIOKOB CTPOYHOIM DPa3BEPTKH TeJIeBH30-
POB, MOXXHO HCNOJbL30BaTh H B NPEXHHX MOAEAX TeNeBH30POB BMECTO
aamn 6LL10T1, 6114I1, Tak kax auox 620I1, x0T u OT/AHUaeTcs pas-
MepaMH, HO HMeeT TaKylo e LOKOJeBKY H YJyulleHHble MO0 CPaBHCHHIO
C 3THMH JlaMNaMH napameTpH. B To ke BpeMsa o6paTHas 3aMeHa He-
RONyCTHMA.

B3anmMo3aMeHseMOCTb J1aMII-aHAJIOrOB — 3HaYHTEAbHO GoJiee IIHPO-
KOe NOHSITHe, YeM BO3MOXHOCTb OJHOCTODOHHEHl 3aMeHbl B SJIEKTPOHHOH
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cXeMe JaMIILI OJHOrO THMa JaMno# apyroro tTHna. [TostoMy B cnpaBod-
HHKAX, KaTaJjorax H UPYrHx HCTOUHHKaX CBefeHHs 006 aHasorax O6bLIYHO
JalOTCsi B pe3y/bTaTe BCECTODOHHErO CPaBHEHHA W HCC/AeLoBaliHs,

B3anmo3amensiemocts no npHcoefHHHTENbHBIM
u ra0apHTHbLIM PaszMepam

Pa3mepHass B3auMO3aMeHs€MOCTb OMpeNesisieTCA BO3MOMKHOCTBIO YC-
TaHOBKH HJIH 3aMeHbl JaMn NpH COG/IONEHHH 3ajlaHHBIX YCJAOBHH COlps-
JKeHnus ¢ annaparypoit (C maHeisiMH, JaMNojepiKaTensiMi, KOHTAKTHbIMH
KO/MaukaMH, 3kpadaMd N T. A.). [IpH 3TOM YCJIOBHS CONpsiXKEeHHs1 He-
NIOCPEACTBEHHO BJMAIOT Ha BLIXOAHbie I1apaMeTphl Bcero 6J10ka, 0COGEHHO
npH KJAMMAaTHYECKHX H MeXxaHHyecKHX Bo3aedHcTBHAX. Tak, Hamnpumep,
npH HEJOCTaTOYHOH BeJH4YMHe YCHJAHII padbeMa JaMll C MaHeJAMH BO3-
MOHB CJyuyaH MOTepU 3JeKTPHYECKCTO KOHTaKTa, BHNAAeHHsd JaMn H3
naxeself; npun BUGpauMH MOTYT BO3HHKHYTb HCKPEHHS, AOIOJHHTE/bHLIE
WyMH.

Jnsi coBpeMeHHBIX NPHCMHO-YCHJHTENBHBIX JIaMI HCRoJb3yercs B
OCIiOBHOM OrpaHHYeHHass HOMEHKJaTypa HOXeK H LOKoJeil, OJHOTHIHLIX
B Pas/HuHbIX CTpaHax.

IpucoeanuuTenbHble pa3Mepel MacCOBHIX JIAMNI CTaHIapTH30BAHH
KaK y Hac B CTpaHe, Tak H 3a pyGexOM HACTOJbKO, YTO MPAaKTHYECKH
CyUIeCTBYeT NOJIHas pa3MepHas B3aHMO3aMeHSeMOCTb OAHOTHMHBIX JaMIL.

CaenyeT OTMETHTh, YTO BONPOCH PAa3MepHOH B3aHM03aMEHAEMOCTH
pal JeT pa3pabaTbiBalOTCt B paMkax MexAyHapOAHOH 3JeKTPOTEeXHHU-
yeckol KoMmuccHu (MIK), B pabore KOTOpoii yuyacTByeT G6OJLIIHHCTBO
crpan, B ToM yucae CCCP. Pekomenpauun, Beimyckaembie M3K, Hasu-
BAalOTCsi «NYGJHKALHAMH», HMEIOT Xapakvep MeXAYHapOAHLIX CTaHAap-
TOB H B OCHOBHOM COOJIONAIOTCS BCEMH CTPaHaMH. B yacTHOCTH, mpHCO-
€[ HHHTE/bHbIE Da3Mepbl 3JCKTPOHHBIX JaMN YCTaHOBJEHH MyGJHKauHeR
Ne 67 MOK. B maweii cTpaHe 3TH pa3Mepn omnpepenednl B I'OCT
7842-71.

B HexkoTopmx cayuasx pasMepsl, npuusateie B CCCP, nemuoro or-
JAHYAIOTCA OT YCTAHOBJAEHHbIX MOIK, uYTO OOBACHAETCA OKpYrJeHHeM
pa3MepoB A0 3HayeHHH, COOTBETCTBYIOUIHX HOPMaJbHOMY DSy YHCell.
Ilpu cpaBHeHHH pa3MepoB ClefyeT HMeTb B BHIY, 4TO GOJIBLIHHCTBO pa3-
mepoB saMn B nyGankauuu Ne 67 M3K ycTaHoBNeHO B COOTBETCTBHH
¢ npepjoxeHusaMu CHIA u Anrauy, rie 20 cux nop 6bija npuHsATaA AIOH-
MoBas cHcTeMa Mep. I1osToMy pa3mepl B MHJJIHMETPax, MOJyyeHHHE
nyreM $OpPMaJBHOrO mepecyeTa pa3MepoB B AIOiMax, IOJyyaroTcs ApoG-
HbIMH, HCKYCCTBEHHbIMH, HYTO COBEpIIEHHO HelpHeMJeMO AJifi CTpaH o
MeTPHYECKOH cucTemoit. 3a mocjaeAHHe FOAB MEXAYHapooHOM OpraHH-
3aitHeit no crangaprusauud (MCO) npuHATH pelneHus, o6a3bBaloliHe
CTPOHTb BCe MeXAYyHapoAHble CTaHAApPTH TOJLKO Ha METPHYeCKOH CH-
cTeme. DTO peleHHe pacnpocTpaHseTcs H Ha AOKyMeHTH MOIK.

ChexyeT Y4YHTHIBATb, YTO peasibHble YCJOBHS COMNDSIKEHHS JaMIl C
MaHeNAMH H IPYTHMH 3J€MEHTaMH annapaTypel MO3BOJSIOT OCYLIECTB-
JIATb Pa3MepPHYI0 B3aHMO3aMeHSAeMOCTb JaMl NPH He3HAYHTeJbHOM OK-
pYriieHHH HOMHHAJbHLIX Pa3MepoB, TaK KaK 3TO OKpYrJeHHe OOBIYHO me-
F{expusaercx CPaBHHTENbHO GOJBLIHMH AONYCKaeMbIMH OTKJOHEHHAMH.

03TOMY OKpyrieHHe pa3MepoB MPAKTHYECKH He OTPayKaeTcs Ha YCJo-
BHAX 3aMEHBl JlaMN, H3rOTOBJIEHHBIX B pa3uuix ctpaidax. To ke camoe
MOXHO CKa3aTb H O raGapHTHHX pa3Mepax MHHHATIOPHWX JamM, BH-
nyckaembnix B CCCP u 3a pyGexoM.
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PacnosiozkeHHe IITHPLKOB J1aMil NPOBepPsieTc € MOMOWIbIO NPOXOA-
HEIX KOMIUIEKCHBIX Kaau6poB. Ilpn 3TOM cTanpapTH3OBaHbI He TOJbKO
pa3Mephi, HO H METOAHKA KOHTDOJIS C [OMOLIBI0 KaJdHGPOB: IDH KOHT-

one JaMia AOJXHA BOHTH B KaJHOp Tax, 4ToGH Topeu JaMiu O
ppHAKAT K JIHUEBOH TNOBEDXHOCTH Kanubpa; NpH pasbeme KanuGp onpe-
neJeHHOH MacCchl [OJIXKEH COHTH CO IUTHIPbKOB 6€3 JOMNOJHHTEJbHOrO
YCHJIHA.

ITockonbKy Ha YC/MOBHS BCTABJIEHHS JaMIbl B NaHe/lb MOTYT BAHATb
HeMpSIMOJIMHEAHOCTL H B3aHMHAsi HeMapaaJiesbHOCTh WITHPLKOB, a TakKiKe
HX HenapajeNbHOCTh OCH 6asjloHa HJH ILOKOJSA, 3TH JAHHBIE KOHTPOJIH-
pyloTCsl BEJHYHHOH YCHaHA pasbeMa jamnul ¢ KaauGpom. Ilo T'OCT
7842-71 ycuane pasbeMa JiaMn € KaJHGPOM He JOJIXKHO NPEBHINATH Mac-
cbl Kanubpa. B sTux ycJoBHSX AedhopMauHH LUTLIPLKOB CTPOTO Orpain-
yeHbl, a BO3MOXHOCTb NOSBJEHHA MHKDOCKOJIOB H TPELLHH B CTEKJAHHHX
HOXKaX H3-3a BHYTDEHHHX HaNpsIKCHHH B CTeKJe CTaHOBHTCSA TOpasio
MeHblle, NOCKOJIBKY YCHAMS, AeHCTBYIOLLHE HA IUTHIDbKH, Pe3KO CHH-
JKaloTcs.

Pa3mepHas B3auM0O3aMeHeMOCTh JlaMIl 3aBHCHT He TOJbKO OT pas-
MepOB CaMHX JlaMN, HO H OT CONPSAraloUIHXCA C HUMH 3JEMEHTOB all-
napaTtyph, B NEepBYI0 ouepeab OT MaHestedl. KayecTBo compsizKeHHA JaMmii
¢ MaHesIsiMH XapaKTEPU3YETCS ONpPEAENEHHBIM YCHJHEM BCTaBJieHHs, YCH-
JHeM pa3beMa H NepexOAHbIM (KOHTAKTHBIM) CONPOTHBJICHHEM MeMXUY
IUTHIPBKOM JIaMIIbl H THE3/10M NaHEJH.

MakcuMaJibiible YCHJIHA BCTaBJIEHHsl YCTAHaBJHMBAIOTCA MCXOAS K3
MEXaHHYECKOH MPOYHOCTH IUTHIPBKOB, CTEKJSHHON HOMKH JIAMIbl, LOKO-
A H TNaHeH, a MHHHMAJbHble YCHAHA OGYCJIOBAEHH HajeKHOCTHIO
3JIeKTPHYECKOTO KOHTaKTa H TPeGOBAaHHAMH MeXaHHYECKOH MPOYHOCTH CO-
npsAXKeHHa «B cbopex.

HapyuienHe CBOGOIHOIO nepeMelleHHsl KOHTAKTOB MaHeNH MOcJe ee
MOHTaXa B annapartype NPHBOAMT K YBEJHUYEHHIO YCHJHH BCTABJEHHS M
MOXKeT HapYIUHTb YC/IOBHS Da3MepPHOH B3aHMO3aMeHAeMOCTH. BosMmox-
HOCTb NepPeMelleHHs KOHTAKTHWX FHe3J B MaHeJH HMeeT BalKHOe 3Haue-
HHe A/l HOPMA/IbHOTO CONPSXKEHHs JaMn ¢ naHeasMu. Ilpu Mouraxe
naHe/jeH JeNeCTKH KOHTAKTOB KpeMmsTcst K NPOBOJAM, KOTOpble Mpemnsr-
CTBYIOT HX «MJaBaHuio». [Jocse MOHTa)Ka KOHTAKT NaHENAH He MOKET
«YCTAHOBHTBbCSA» MO IUTLIPbKY JAMIH; TakHM 00pa3oM, yCHJHs BCTaBJe-
HHf aMN B NaHeJH BO3pacTalor.

UTo6bl AOGHTLCA HafeXHOCTH COTPSKEHHs JIaMIl ¢ NaHelssMH M ra-
paHTHPOBATb pPa3MepPHY!0 B3aHMO3aMEHSICMOCTb JiaMIl, OCYLIECTBJISIOT
caelyIolHe Meph:

1. TlpoBepky compsiraeMhelX pa3MepoB NaHeseill MPOBOAAT KOMIlJekC-
HBIMH KanHOpaMH, H3rOTOBJIEHHHIMH B COOTBETCTBHH C NPHCCEAHHHTENb-
HBIMH pasMepaMi Jjamn. Kontposib compsraeMblx pa3MepoB naHeded, a
TaK:Ke IPOBEPKA YCHJIHil BCTaBJIEHHs JlaMIl B NaHeAd [IOJIKHBI MPOBO-
LHUTHCA NPH NpejesibHO HeGJaronpUATHOM NOJIOXKEHHH KOHTAKTHBIX THE3R
naneJiei.

2. Ycuaue pasbeMa C NaHeVisMH H3MEPSIOT C DOMOLIbIO KaauGpa,
WTHIPbKH KOTOPOrO HMEIOT AHaMETP, COOTBETCTBYIOLIHH MHHHMAJbHOMY
AHaMeTpy WITHPBLKOB Jamn. KoHTposab AOJ/KeH NPOBOAMTHCS NPH CBO-
6oaHOM, HesaKpenNeHHOM IMOJIOXEHHH THe3/l NaHesel.

3. KpoMe KOHTpOJAsi YCHAHH CONpSIXKEHHS C NMOMOLIBIO KOMMAJEKCHHIX.
KaJHOpOB, HMHTHDYIOUHX NPHCOENHHHTE/IbHEIE pa3Mephl JaMil, OCYILECTB-
JSI0T NPOBEPKY OTAE/NbHEIX KOHTAKTOB IaHENH C NOMOWIBI KaJHGpoB,
TO3BOJIAIOIHX ONPERE/NHTb YCHJIHE YAEPKaHHA INThipbKA OTAEAbHbIM
KOHTGKTOM HaHeJH.
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4. B OTBETCTBEHHBIX CJaydasX MaHeJH MOHTHDPYIOTCAA CO BCTaBJIEHHbI-
MH B HHX MOHTAXHBIMH HpHCHOCOﬁJIeHHﬂMH, TNPeACTaBJAAIIIHMHA co6oit
"MakKeT JaMmnbl. Hpu 3TOM KOHTAKT maHeJd COXpaHAeT CpeAHee INoJio-
JKeHHe M BO3MOX{HOCTb <«CBOGOJHOrO MJaBaHHUS» NnpH nocJjeaylolleM
BCTaBJIEHHH JiaMNIbl B NaHeJb, TeM CaMLIM JOCTHrarloTCss ILONYCTHMLIE
3HaueHHsA YCHJIHﬁ CONPSIKEHHUSA,

Cucrembi npegebHbIX 3KCMAYaTaUHOHHBIX AAHHBIX

B pasaHYHBIX CTPAaHaX HCTOPHYECKH CJOXKHJCA pa3Hblii MOAXOA K
3HQUeHHSAM [apaMeTPOB, YCTaHABJIHBAEMHIM B TeXHHYeCKOH AOKyMeHTa-
UMM Ha JaMmnbl. B 3aBHCHMOCTH OT 3TOrO CMEICJ, 3aJIOXKEHHBII B Te HJH
HHble napaMeTpbl, MOXEeT OBITb BechMa pasjHyeH, Kaxke ecaH 3HayeHHsd
napaMeTpoB (GopMaJsibHO OJHHAKOBHI.

CyilecTBYIOT TPH OCHOBHHIE CHCTEMBbl NpejesibHhX 3HAueHHH napa-
MEeTpOB JaMIl,

Cucrema aGconOTHO MaKCHManbHbix 3HaueHuit (Absolute maximum
rating system). AGco/oTHO MaxkcHMaJbHble 3HayeHHs NapaMeTpoB —
9TO IpejesbHble 3HAYEHHsT OCHOBHLIX NapaMeTPOB pexkdMa SKclayara-
IIHH H YCJOBHH OKpYyXaloueH cpeiLl Aasi J06Oro 3jJeKTPoHHOro npu6o-
pa RAaHHOrO THMa, 3afaHdHble B TEXHHYECKOH MOKYMEHTalHH, KOTOphie
HeJb3sl NMPEBLIATh AAXe NP CaMblX TSKENbIX YCJIO0BHAX 3KCNIyaTalHH.

AGcomoTHO MaKCHMaJbHble 3HaueHHsl NMapaMeTpoB BhIOHpalOTCA H3-
FOTOBHTEJEM JIaMN Tak, yToGbl MOJAYYHTb 334aHHYI0 PaGoTOCNOCOGHOCTD.
B TO Xe BpeMsi M3rOTOBHTeJb JaMl He GepeT Ha ce(s OTBETCTBEHHOCTb
33 MOCJNEACTBHS BO3MOXHBLIX OTKJOHEHHI 3JIeMEHTOB amnnaparypel, Ko-
nedaHuil yCJIOBHH OKpyKaiolueii cpeabl, a TakiKe 3a MOCIEIACTBHA H3Me-
HEeHHil B YCJIOBHAX 35KCMJYVaTalHH, BLI3BAHHBIX OTKJOHEHHSIMH B Xapak-
TepHCTHKaX NaHHOH JlaMIbl MM APYrMX JaMll B annaparype.

ITpH M3roTOBJNEHHH M 3KCIJAyaTalMd anmapatypbl B Hayaje H B Te-
yeHHe BCero cCpoka CJYxuObl He JOJMXKHO NpeBbIAaTbCA HH OAHO abco-
JIOTHO MakKCHMaJ/bHOe 3HayeHHWe, YCTAHOBNEHHOe JAJs [AHHOro caydas
NpHMEHEHHs, JaXKe MPH HAHXYALIMX YCJOBHAX SKCHAyaTalMH, BK/ouasd
KoseGaHHSl NHTAOLWHUX HampsiKeHHH, pa3Gpoc B 3/eMeHTax anmnaparypul
H YCNOBHSiX HACTPOHKH (pery/iHpoOBKH) amnnapaTypbl, H3MeHeHHs B Ha-
Tpy3Ke H B YpPOBHe CHIHaJa, OTKJOHEHHS YCJOBHH OKpYyX<awileil cpeas,
a Takxe BapialMH B XapaKTeDPUCTHKAX RaHHOM JaMObl M APYrux aaMi

anmapatype.

CucreMa MakcHMaabHbiX pacyeTHnX 3HadeHuit (Design-maximum
rating system). PacuerHule MakcHMaJjibHble 3HaYEHHS — 3TO Npe/c/blble
3Ha4eHHs] MapaMeTPOB pexKHMa 3KCAAyaTauHH M YCJAOBHH OKpy:Kaioweil
cpeasl AJs 06pa3uoBoOil JaMIbl JaHHOFO THMMA, YCTaHOBIEHHble B TeX!HH-
YeCKOH NOKYMEHTalHH; OHH He NOJIKHbl PeBbIIAThCA AaKe NPH HaHXYA-
IDHX YCJOBHAX 3KCIIyaTalHH,

IIpumeuvanne OGpa3uoBoil Ha3bBAaeTCHA JaMna, KOTOpas HMeeT
HOMHHAJIbHLIE 3HAYEHHS NapaMeTpoB, YKa3aHHhe /i JaMOo AaHHOro
Tuna. [Ipu onpegeseHHn 06pa3noBOi JaMMbl OJSi KAKOTO-l1HGO KOHKDeT-
HOTO CJlyyass NPHMEHEHHsl CJeAyeT YYHTHBATh TOJBKO Te NapaMeTpul,
KOTOpbieé HeMOCPeACTBCHHO OTHOCATCS K 3TOMY CJy4Yald RpPHMEHeHHS.
Ilpu 3TOM 3HaYeHHs 3THX MapaMeTPOB BHOHPAIOTCA H3TOTOBHTEJCM JaMi
TaK, 4To6pl mocjefHHe OHIH PaGOTOCNOCOGHH B JAaHHOM  KOHKPETHOM
ciyyae; KpoMe TOro, H3rOTOBHTeJb JaMNl OTBeYaeT 3a H3MEHEHHs 8 ycC-
JIOBHAX SKCMIYATaUHH, BHI3BAHHHC OTKJOHEHHAMH B XapaKTepPHCTHKAX
JAaHHOH JaMmHl,
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Annaparypa A0/KHA CO31aBaThCAl Tak, 4TOOH B Hauaje paGoTh A
B TeYeHHe BCETo CPoKa ee CJAYXKObl He OLiJIO MPeBLILIEHO HH OLHO MAKCH<
ManbHOe pacyeTHOe 3HaueHHe, YCTAaHOBJEHHOe AJA AaHHOIO Cayyas Npu-
MeHeHHs1 06pa3uoBOil JaMNbl, faxce eClH OHa paGOTaeT B CaMuIX TsXe-
JbIX YCJAOBHAX 3KCMJyaTauuu (npH KoneGaHHAX NHTAIOWMHX Hanpske-
HHIl, pa3NHYHAX B KOMIIOHEHTAX alinapaTypbl, BapHaUHAX XapaKTEePHCTHK
JAPYFHX 3JEKTPOHHEIX JiaMNl B JaHHOH annaparype, NpH peryJHpOBKe H
noactpoiike, Kone6aHHRX HAarpy3KH M ypPOBHA CHrHajna H K3MEHEHHAX
YCIOBHH OKpYy Katoule#i cpeanl).

CucteMa cpefHHx pacyeTHbix npeienbibix 3Havewnii (Design-
centre rating system). CpennHe pacueTHhe 3HaYeHHS — 3TO NpeAe/b-
HHle 3HaueHHA [apaMeTPOB peXXHMa SKCNAyaTauHH H YCJAOBHH OKpYXaio-
well cpeaAn Ans o6pa3uoBOH JaMNul JaHHOrO THMA, YCTaHOBJEHHHE B
TeXHHUYeCKOoH NOKYMEHTalUHH; OHH He AOMXKHBI MNpEBLIIATLCH NMPH HOP-
ManbHHIX YCJOBHSAX.

STH BeJHYHHB BHIGHDAIOTCS] H3rOTOBHTENEM JaMIN Tak, 4TOOH JaM-
na pa6orasna B CpelHHX YCJOBHAX IPHMEHEHHS; H3rOTOBHTE/b JaMIl He-
CeT OTBETCTBEHHOCTh 3a HOPMaJbHble H3MEHEHHs B YCJACBHAX SKCOaya-
TalHH, Bhi3BaHHhe KOJEeGaHHAMH NHTAIOWIHMX HaNpsAKeHnH, pasnHUHAMH
B KOMIIOHEHTaX annapaTypbl, H3MEHEHHAMH Harpy3KH W YPOBHsA CHrha-
Ja, YCJOBHII OKpYXKaiollleH cpeanl, a Takie OTKJOHGHHAMH B XapakTe-
PHCTHKAX 3J1IeKTPOHHBIX JaMII.

Annaparypa ROJXKHA H3rOTOBJATLCA Tak, 4ToObl HH B Hayane, HH B
npoliecce paboThl He GhiIO NPEBLILIEHO HH ORHO CPejHee pacueTHoe 3Ha-
yehlie, YCTAaHOBJEHHOE AJif LAHHOrO Clyuas NpHMeHeHHs, ecaH o6pasio-
Bas 3JEKTpPOHHas JaMna pa6oTaeT B annapaType NPH HOPMAaJbHOM IIH-
TaloleM HanpsKeHHH.

B cooTBETCTBHH € CHCTEMOH CpeIHHX pacyeTHbIX 3HaueHHHA 3a py-
6exxoM OOGBIYHO YKa3HIBAIOTCA TaKHe AaHHBIE, KaK MOLUHOCTb, pacceH-
BaeMas 3KpaHHpyiollel CETKOM, COMPOTHBJEHHE YTeUKH B UeAH nepso#
CeTKH (NpH aBTOMaTHYECKOM CMelleHHH), HanpsXKeHHs Ha aHole H Ha
BTOPO#M CeTKe XOJMOAHOMH JlaMNbl NPU BKJIOUEHHH H AP.

YkaszaHHBle CHCTeMH NapaMeTpPoB Y3aKoHeHn nyGauxkauueit MIOK
Ne 134, 1. e. 3axkpensieHn MexIyHapoaunM coraaweddeM. OHu oTiHYa-
I0TCSl Pa3HOfi CTeNeHbI0 OTBETCTBEHHOCTH H3TOTOBHTENS JaMM, C OAHO#M
CTOPOHBl, H KOHCTPYKTOpa 3JEeKTPDOHHOH CXeMH, H3rOTOBHTe/s almnapa-
TYpH, B KOTOPOii IpHMeHeHa naMna, — ¢ APYyrod CTOPOHBI.

CHCTEMH O-Pa3HOMY NOHHMAIOTCS H HCHOJIB3YIOTCH B Pa3HHIX CTpa-
Hax, YTO HeOGXOAHMO YYHTBIBaTb INPH HCHO/b30BAaHHH AaHHBIX Sapy-
0OeXHEIX CTaHJapTOB, KaTaJoroB GUpM U T. I.

HekoTopnie 0C06EHHOCTH OLEHKH B3aHMO03aMEHAeMOCTH JaMA-aHAJa0ron

ITonxas napameTpHyeckas B3aHMO3aMeHSIEMOCTb JaMNl OGYCJOBJH-
BaeTC COBOKYIHOCTbIO MHOTHX YCJOBHH: 3JIeKTDHUECKHMH MapaMerpa-
MH, NpeleJbHHMH 3KCIAYaTaLUOHHEIMH 3HAUEHHSIMH PEXHMOB H XapaK-
TEPHCTHK, YCTOHYHBOCTbIO K BHELIHHM BO3LeHcTBHAM (BHOpauusM, yaa-
paM, KJMMaTHuYeCKHM Bo3leficTBHAM), HalexHocTbio. Hapyuwenne xorta
6l OJIHOrO M3 YCJOBUH MOXET NPHUBECTH K NoTepe B3aHMO3aMeHAEMOCTH.

B I'OCT u ApyrHx TeXHHYeCKHX MOKYMEHTax, JeHCTBYIOUIHX B
CCCP u ycraHaBiAHBaIOWHX NapaMeTpH, CBOACTBA H JApyrue Xapakre-
PHCTHKH JIaMIl, YKa3hBaloTcs OGHIYHO BCe AaHHHle JlaMI: 3JeKTpPHYecKue
napaMeTpH H HX AOMYCTHMHEE OTKJOHEHHS; PeXXHMB HX MPOBEPKH; Me-
Todn H3MepeHHA; MHHHMaJbHag HapaGOTKa; YCTOMYHBOCTb K BHEIIHHM
BO3AEHCTBHSAM (MeXaHHYECKHM H KJHMATHYeCKHM); npelesbHble 3KCNJY-
aTalHOHHHE JaHHHe, 29


SKcnayaTau.au

Bce 3TH CBeleHHs MOMeIUEHHM ¥ B LaHHOM chnpaBoyHHke, Has Ho-
BbIX JaMI TaKe YKa3aHbl 3HAYeHHs 3JEKTPHUUECKHX MapaMeTpPoB H
Aoiycxd Ha HHX. TakuM 00pa3oM, OTKJOHEHHS 3HA4YeHHH OTAeJbHHX
3K3eMIAsPOB JaMN OT HOMHHAJIbHBIX YEeTKO OrpaHHYeHbl H. He MOJMKHH
BbIXOJHMTb 3a mNpelesbl JONYCKOB, YTO TapaHTHPYeT YCJOBHA B3aHMO-
3aMeHs1eMOCTH.

B 3apyGexxHbiX COpPaBOUHHKAaX H KaTajorax OGblYHO YKa3biBaioTcs
TOJbKO HOMHHaJbHbhle 3HAYeHHs NapaMeTpoB H DeXKHMOB, a AONycKae-
Mble OTKJIOHCHHS [apaMeTpPOB He NPHBOAATCA. B 3THX yC.n0BHAX 3Ha-
yeHHe MpeleJbHbIX SKCMJYaTaUHOHHBIX MAHHBIX MOBbIWaeTcA ewte Go-
Nee. B 6osbLIMHCTBE cJAydaes Npefe/ibHble 3KCIJyaTallHOHHble NaHHblE
3apy6exKHBHX JaMI YKa3blBalOTCA B CHCTeMe «MAaKCHMAaJbHBIX pacueT-
HBIX 3HauyeHHi», T. e. OHH oONpelesneHbl Mo 06pa3LoBOi J1aMmme, MeXay
TeM KaK MpeleibHble AauHbie Jgamn, Bunyckaemblx B CCCP, waue Bce-
ro yCTaHaB/IMBAIOTCH B cHCTeMe, GJIH3KOH K CHCTeMe «abCOJIOTHBIX MaK-
CHMaJIbHEIX 3HaueHHii», DTO caedyeT HMeTb B BHAY NPH CDABHEHHUH AaH-
HbIX OTeYeCTBEHHBIX JaMII H HX 4HaJoroB; B psjle CJay4yaeB HMeHHO
3THM OGBACHAIOTCA HEKOTOPbIe PAaCXOXJAEHHS B 3HaUeHHAX MpelebHbiX
HODM J1aMI-aHaJI0roB.

Hapsiay ¢ pa3iuyusMH, YKa3aHHbBIMH BBIlIE, HMEIOTCA H ApYrHe
3HauHUTe/bHble OCOGEHHOCTH B MOAXOJe K CTaHAapTH3allHH XapaKTepHC-
THK H CBOHCTB JlaMn, NPUHATOM B OT/AeJbHHIX CTPaHaXx.

B npouecce skcnsiyatauMu Jamn HX NapaMeTpH NOCTENEeHHO HaMe-
HSIOTCH, YXOAAT OT HOMHHAa/JbHbIX 3HaucHHH. OTHOCHTe/bHble H3MeHe-
HHsi MapaMeTpPoB OMpefesstoT cTaGuibHoCTh Jamn. [Ipu sTom mapaMer-
pbl MOTYT BHIATH 3a Npejesbl AOMYCKOB, yCTAHOBJEHHBIX Ha HOBLIE JaM-
nol. [Tostomy B cranpaprax CCCP kpome JaonyckoB Ha NapaMeTpH
HOBBIX JIaMI YCTaHABJHMBAIOTCH TaKXe AONYCTHMbE Mpejesnl H3MeHeHHS
Ba)KHeHIIHX NMapaMeTpoB B Mpolecce HCNBITAaHHH HAa TapaHTHHHYIO Ha-
padoTKYy.

B 3apyGeHbHX CnpaBOYHHKAX M KaTajJorax OGBIYHO HeT TaKHX
CBeJeHHH.

He3HauHTe/IbHble H3MEHEHHs MapaMeTpPOB JIAMI MOTYT H He MOBJH-
ATb Ha YCJOBHSI B3aHMO3aMeHSAEMOCTH, TeM GoJee, YTO B paaHO3JIeK-
TPOHHBIX YCTPOHCTBAX BCerja mpefyCMOTPEHbl KOMIMEHCHpPYIOIHe 3Be-
HbSl, peryJHpoBKa KOTODHX NO3BOJISeT AOOHTbCA ONTHMAJbHbIX BBIXOA-
HbIX mMapaMeTpoB 6/OKa Ja)Ke IpPH 3HAUHTENbHBIX OTKJOHEHHSIX BXOAA-
mux B 6JIOK 3/1eMEHTOB.

Hns aamn, Bunyckaembix B CCCP, Bcerga ycTaHOBJEHH HOPMH
HX MeXaHHYECKON H KJIHMATHYECKOH YCTOHYHBOCTH; HOPMbI MPHBOAATCSH
B CTaH/JapTax.

MexaHHuecKkas H KJHMaTHYeCKasi YCTOHYHBOCTb IPHEMHO-YCHJIH-
TeAbHbIXx Jamn ycraHoBnena ['OCT 7428-74 «Jlamnbl  ycu/aHTenbHbIe,
BLPAMHTENbHBIE H reHepaTOpHble MOIMIHOCTBIO, MPOJOJIKHTENbLHO pac-
cenBacMOM aHoaoM, X0 25 Br ans ycTpo#MCTB IIHPOKOrOo MPHMEHEHHA»
MM APYroif TeXHHYeCKOi QOKyMeHTallHeH, B To ke BpeMs B ony6JH-
KOBAaHHLIX AAHHBIX 3apyOeXXHBIX JIaMN TakHe CBeJeHHs OOLIYHO OTCYTCT-
BYIOT.

Jlamnn, Bhinyckaemble B ctpaHax C3B, Tak ke Kak H COBETCKHe
JaMIbl, HMEIOT MOAH(HKALHH, OTJHYAKLIHECS NOBHILEHHOH MeXaHHuec-
KOl YCTOMYHBOCTBIO M joJroseyHocTbio, HampuMep E88CC, ECC802S,
EF806S. Ho u aas Takux JlaMI 4acTo He YKa3aHbl KOHKPeTHBe TpeGo-
BaliHsl MO MeXaHHYeCKOH NPOYHOCTH MJH JHOJrOBEYHOCTH, OT/HUaloLlHe
HX OT OGBIYHBIX JlaMI.

B cBfi3H ¢ OTCyTCTBHeM B CNpaBOYHHKaX H KATAJOrax KOHKPETHHIX
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HOPM 110 MEXaHHYeCKO# M KJIMMaTHuecKofl yCTOHYHBOCTH GOJbIIHHCTBA
gapyGexKHhIX JIaMIl B HaCTOsIlleM CNPaBOYHHKe 3TO YC/IOBHe B3auMo3a-
MeHSeMOCTH NPH PacCMOTPEHHH BONpoca o0 aHalorax He YUYHTHIBAJOCh;
pHBOAATCA NapaMeTPhl TOJbKO OCHOBHOH JaMmH-aHasuora, OaHako cue-
XyeT y4eCTb HaJHYHe TaKHX BHODONPOYHBIX W JOJrOBEYHBHIX MOAH(HMKa-
uuit 'y 3apy6exHhIX JaMO M HCHOJb30BATb MX, KOIJAa pellaeTcs BONPOC
0 NOJIHO#M (YHKUHOHANbHOR B3aHMO3aMEHAeMOCTH JaMl § anmaparype.
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Puc. 1.2. 3aBucHMOCTb pas6poca mapaMeTpoB namnbl 6)KI1B OT pexxuma Hamepenuil

a — NpH aBTOMAaTHYECKOM CMEIleHUH Ha 1-H ceTKe; 6 — NpPH (PHKCHPOBAHHOM cHie-
WeHHH Ha |-} ceTke.

3HayeHHs NapaMeTpPOB JaMNl HeNOCPEACTBEHHO 3aBHCAT OT MeTOAa
H pexHMa HX usMepenus. EAHHCTBO MeTOAOB HCOHTaHHA M HX CTakaap-
TH3alHs HMEIOT BaHeiillee 3HauyeHHe, TaK KaK B3aHMO3aMeHAEMLIMH
npi6opel MOTYT ObITh JIHWIL NPH HX NMPOBepPKe B CPAaBHHMBIX, HAEHTHY-
HbIX ycnoBusaX. B cBasu ¢ 3tuM crpanamu COB yHHHUHPOBAHH H cO-
r1acoBaHbl MHOTHE MeTOAbl HCHBLITAHHH MPHEMHO-YCHJHTEJbHLIX paiHo-
Jami.

OnHAaKO HeKOTOPHe MeTOAbl M3MEpeHHH MoKa He YHH(HIUPOBaRHL:
KpOMe TOro, H NpH YHHOHIHPOBAHHBIX METOAAaX 3HAaueHHs] MapamerpoB
JaMil 3a4acTyl0 yKa3aHbl A/ pPasHHX pexuMmoB uaMepenuit. C stum
He0OXOJMMO CYHTATbCs NPH CPAaBHEHHH COOTBETCTBYIOIIMX MapaMerpos.
Tak, nanpuMep, 3HaueHHs NapaMeTpPOB CHJBHO 3aBHCAT OT TOro, Npo-
BOAATCA JIH M3MeDeHHs MNPH (HKCHPOBAHHOM HJH NpPH aBTOMAaTHUECKOM
CMelleHHH Ha NepBOH ceTKe: NPH aBTOMATHYECKOM CMeLleHHH pas(poc
napaMeTpoB 3HAYMTeNbHO MeHblle O6Jlarojapg OTPHUATENbHOj O0Gpart-
Ho#l cBsA3u (puc. 1.2).

HHorna B 3apyGexHBIX KaTajorax YKa3EIBalOTCs OYeHb Y3KHe [10-
NycKH Ha KPYTH3HY XapaKTePHCTHKH JaMn., ITo OOGbSCHAETC TeM, UTO
OHH YCTaHOBJIEHB JJSl CXeM C KOMIIEHCAallHOHHBLIM CMeIlleHHeM, 4YTO Ha-
MHOro yMeHblllaeT (haKTHYeCKHH pa3bpoc 3HaueHHil KpyTu3Hb. Ecax
B TaKHX CXeMaX NPOBOAMTb M3MepPEeHHsl OTeyeCTBEHHHX Jamm, pastpoc
HX MapaMeTPOB OKaxeTcs MeHblile, YeM Yy 3apyGeXHBIX JaMIi-aHaJ/oros.

Cpenn JNaHHBIX 3apyGeHBIX JaMII YacTO OTCYTCTBYIOT HEKOTO[Hle
napaMeTpsl, KOTOpble OOBIYHO NPHHATO YKa3bBaTbh MJIs. OTEUECTBEHHBIX
JiaMll, HanpHMep HelOKaJbHble MapaMeTpPH, SKBHBA/JE€HTHOEe COMPOTHB-
JeHHe WyMoB M np. Ilpn HaAHYHM TaKHX HAaHHBIX OUEHKAa B3aHMO3aMe-
HAEMOCTH MorJla 6H GHTb 60Jee MOJHOM.

B psaje cayyaeB OTAe/bHble 3JEKTPOLH JaMIEl COEJHHEHH € He-
CKOJbKHMH wThippkaMH. Hanpumep, y snamnet 6EIT] aHon kpaTepa BH-
BelleH NapaJJeflbLHO Ha TPeTHH, BOCbMOH H JAeBATHIA LITBIPbKH, TOrAa
Kak y samnsi-ananora EM80 aHoa kpaTepa BHBeleH TOJBKO Ha JeBfi-
Tl WTHpPeK. B Takux ciayyax B3aHMo3aMeHSIeMOCTb MOXeT ObiTb Ha-
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pylueHa, ecin UpH MOHTaXe JIaMGOBOR naHenH cBOGOAHHWE KOHTAKTHHE
JeMecTKH ~ MaHeJIn HCNOJb30BAHK B KadeCTBE ONOPHLIX, T. €. HMEIOT
9JeKTPHYECKOoe coeAHHeHne co cxemo#i (masa aamn 6EIIT u EMS80 sro
OTHOCHTCA K TPeTbeMy H BOCbMOMY JiemecTKaM).

1.5. PEKOMEHIALHWH NO NPUMEHEHHIO
SKCIJIYATAILHY JIAMN

O6wue yka3aHua

KayecTBO NMpHEMHO-YCHJIHTENbHLIX JaMN 32 MOCAEAHHe TOABl 3HAYH-
TeNbHO MOBHICHJIOCh. PaKTHYeCKas HapaGOTKa YBeJHuuJach B HeCKOJb-
KO pas3, HONYyCKH Ha MHOTHe MapaMeTphnl CTa/JH 3HAuYHTENbHO KecTue,
BBeJleHnl Gosiee OGbeKTHBHbIE METOAB H PeXXHMBI KOHTPOJS NapaMeTpos.
OnHako HajeXKHOCTb PafHO3JIEKTPOHHON annaparyphl 3aBHCHT He TOJb-
KO OT HaJeXHOCTH M KaueCTBa KOMIJIEKTYIOUIMX H3[eldHii (B TOM 4HCie
H NPHEMHO-YCHIHTENbHHX JIaMI), HO W OT PeXHMOB H YCJOBHI 3KCMIy-
aTauHH JlaMIl, YCTaHOBJIEHHHIX pa3pabOTYHKOM annapaTypbl NpH ee KOH-
CTPYHPOBAHHH.

CobaofeHre pa3paGoTyHKOM annapaTypbi NPHBEJEHHHIX HHXe pe-
KOMeHAauuii no NPHMeHEHMIO JaMI CYILIeCTBEHHO MOBHICHT HAaNeXKHOCTb
annapatypsl. [1pu paspaGortke annmapatyph HeOGX0AHMO:

YUYHTBIBATb H3MEHEHHs NapaMeTPOB JaMIl, NPOMCXOAALIHE B NpOLEC-
Ce 3KCIJyaTaluH, H pa3Gpoc HX B lipeles]ax, YKa3aHHHIX B CNPaBOYHH-
Ke; 3TH NpHYANE He QOJ/KHB Hapywartb paboTocnoco6HOCTb —annapa-
TYypHI,

He mpuberath K nonGopy JaMm IR JOCTHXKeHHA HeoGXxoauMoil pa-
60TOCIOCOGHOCTH anmapartyphl,

YUUTHIBATb, YTO CpPeAHAA HapaGoTKa MPHEMHO-YCHIMTENbHEIX JaMil
B 3—10 pa3 npeBblliaeT MHHHMAJbHYIO HapaGoTKYy;

NPHMEHATb JaMibl B 06JerdeHdblX pe:KUMax, He AONyCKaTb HCHOJIb-
30BaHHe JaMIl B NpefesbHBX pexuMax;

YUHTHIBATb, 4TO 3HAYeHWs TAKHX MapaMeTpOB, KaK TOX Hakaja, 00-
paTtHblil TOK NepBOji CETKH, BXOJHOe COIPOTHBJ/IEHHE, 3KBHBA/JEHTHOE
CONPOTHBJICHHE BHYTPHJIAMIOBLIX WMIYMOB, BHYTDeHHee COMPOTHBJIEHHE,
B Opolecce MJHTENbHOH 3KCMIyaTalldH BO3DACTaiOT, a 3HAYeHHAA TAKHX
napamerpoB, Kak KPYTH3Ha XapaKTePUCTHKH, TOK aHOAAa, TOK BTOPOil
CeTKH, Hampsi:KeHHe OTCeUKH 3JeKTPOHHOrQ TOKAa, BBIXOAHAs MOUIHOCTb,
CONpPOTHBJIEHHE H3OJSIUUH MeXAy 3JeKTpPOoLaMH, OObIYHO YyMeHbLIAlOTCS.

B cnpaBouHHK He BOLIMY HEKOTOPBble NaHHble, HANPHMED Halpske-
HHe HH3KOYACTOTHBIX LIYMOB; CONPOTHBJAEHHE H30JALUHH MEXAY 3J/eK-
TpolaMu JaMn B paboyeM pex<HMe; OTHOLIEHHE TOKA aHOAA K TOKY 3K-
paHupyloleit CeTKH B 30He «Mepern6a» aHO/AHON XapPaKTEPHCTHKH s
TeTpOAOB (MEHTOAOB), CBfi3b MEXAY CHCTEMAMH 9JEKTPOAOB B KOMOH-
HHDOBAHHLIX JaMhnax. DTu AaHHue JUIIb B HEKOTOPHIX CJydyasx MoryT
onpelensTb paGoTOCNOCOGHOCTb ammapatyphl, B GOJbIIHHCTBE CJyyaeB
HX BeJIHUMHA CYLIECTBEHHOrO 3HaUeHUA He HMeeT.

McxoaHbIMH HaHHBIMH JJS pacueTa cxeM H BbIGOpa JaMm JOJIKHbI
CNYXHTh HOMHMHaJbHbIE 3HaYeHHs MapaMeTpoB C Y4yeToM HX pa3sbpoca
H BO3MOXKHbIX H3MEHEHHH B Npollece 3KCNJyaTallMH; yCpPelHeHHbie aHOL-
HO-CeTOYHHeE, aHOJHble W Apyrde xapamepncmxn a TaKXe ChelHanb-
Hbie PEKOMEHAANUH NO 3KCMJyaTallHH,

Uro6hl B MOGHX YCJAOBHAX 3Kcnnyaraunu anmapaTtypa pa6orana Ha-
HAeXKHO, HeOOXOAUMO B COOTBETCTBHH C BHIOPAHHBIM THIOM JaMMu CO-
60aTh CAIeRYIOLIHE YCAOBHA:
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HanpsKeHHe Hakana JOJMXKHO ObiTb CTaGHJAbHEIM B Ipedenax no-
NYCKOB;

paGoyde HaNpPsXKEHUA HE MO/KHB BHIXOAHTb 3a Npeleibl HOpPM;

HalpsiXKeHHe MeX1y KaTOAOM H IOAOrpeBaTteneM HO/KHO ObTb MH-
HHMaJIbHO BO3MOXHBIM;

He MO/XKHBH NPeBLIIATbCA AONYCTHMble MOUIHOCTH, pacceMBaeMble
Ha >JeKTPojax, TOK KaToja, CONDOTHBJIEHHE B UENH NMepBOH CeTKH;

9NIEKTPHUECKHH PeXHM JaMibl A0JMKeH ObIThb N0 BO3MOXHOCTH CTa-
OGUNIH3HPOBaAH;

HEJb3s MNPEBHINATb AONYCTHMBIE AHANa30H TeMNepaTyp H LOMYyc-
THMble MeXaHHYeCKHe BO3AeHCTBHS,;

ciaedyeT CJEAUMTb 3a HAAEXKHOM 3KPAaHMPOBKOH OT HHTEHCHBHOrO
BO3/(eHCTBHSI MAarHHTHBIX H 3JEKTPHYECKHX NOJell,

Pa3pa6GoTysk fO/MeH pACCYHTHIBATL annaparypy Tak, 4ToGbl OpH
HaUXYALIHX YCJOBHAX 3KCIayaTauHK (Kone6aHHA HanpAXKeHdsd CeTH,
MUHHMAJbHOE H MAaKCHMaJbHOe 3HaUeHHsI BXOJHOIO CHrHaJa, KpaiHue
NOJIOXKEHHS CHCTEM peryJHpOBKH, pa3fpoc mapaMeTpoB AeTaneHd H y3-
JOB annaparypel, Haubogpluxe KoJseGaHMS TeMnepaTyphl, BO3AeHCTBHE
MeXaHHYeCKHX Harpy3ok H T. I.) He NpeBHLIasachb HH OAHA H3 MNpe-
JeJbHBX 3KCNJ1yaTaUHOHHBIX BeJNHYHH, YKa3aHHLIX QJs JaMl B Clpa-
BOYHHKE H YCTAHOBJIEHHBIX TeXHHYEeCKOH AOKYMeHTaUHell.

Haun6Gonee omacho, Koraa npH HCIONb30BAHHH JlaMN BCTpedaloTcs
cJleflyOlLHe CayYaH:

MaKCHMaJbHOEe HanpsiXKeHHe Hakajla NPH MaJjoM TOKOOTGope C Ka-
TOAA, H Ha060POT;

GoJiblllasi MOLHOCTb, pacceMBaeMasi Ha 3/1eKTPOAaX, M BLICOKOOM-
HOE CONpPOTHBJIEHHE B LENH NePBOil CETKH;

MaKCHMaJjbHasi Temnepatypa 6aJjiioHa NpH GOJbUIMX HaNmpsiKeHUsx
Ha 3JIeKTPOAaX H NpelesbHOM TOKooT6ope ¢ KaToaa;

MaKCHManbHasi MOILHOCTb W TeMnepatypa O6aJ/IoOHa JaMIbl [pH
BbICOKXOOMHOM CONDOTHBJIEHHH B LieNH NepBOil CeTKH.

Yrobnt u3bexatb noBpexjenusi OOOJOUKH JlaMIl, HE ClAenyeT Hc-
Np4aBJATb NOTHYTble IUITHIPbKH O6eCLOKOJbHBIX JiaMl 6e3 ClelHaJbHOTro
npicnocobaenus (wabsona). Ilpu nafike rubxux BHIBOAOB JaMn B
CBEDXMHHHATIODHOM OQOpPMJEHUH HEJONYCTHMBl MX HATAMKEHHE H Des-
Kde M3THOLl BHIBOJA HA pacCTOSHUH MeHee 5 MM OT CTEK/JISHHOH HOXKwe
k. [Ipunafika ru6kuX BBIBOJOB K. 3JeMCHTaM anmapaTyphbl AOJKHA MPO-
M3BOAHTLCA HA DPACCTOSIHHH He MeHee 5—8 MM OT HOXKH, PekoMern-
ayetrcsl Ha ruOKHe BHIBOAbI (BLJOTHYIO K HOXKKe) OJeBaTb JHCKH H3
H30/IAUHOHHOrO MaTrepHaJsa TOJMHHON 2—5 MM.

BunsHHe SNEKTPHYECKMX [EXUMOB HA DAGOTY Jamn

PaccMOTpHM HeKOTOpLie NPOLECChl, NPOHCXOAAINHE B JaMmie, M He-
KOTOpble peXUMhbl, HapylaicllHe ee HOPMaJbHYIO paGoTy NpH 3KCIAya-
TalHH.

Hanpaxenne HakKaJa CylleCTBCHHO B/HUSIET HA TeMIepaTypy
KaTofla H ero 3MHCCHOHHble cBoiictsa. Orono 60% ob6uapyusaeMbx
NedeKToB J1aMN SABJSAETCA CJACACTEHEM OTKJIOHEHHH TeMnepaTypel Karoja
OT HOMHHAJIbHOH,

Ilpubaukenkas 3aBHCHMMOCTb HHTEHCHBHOCTH OTKA30B JaMINl OT Ha-
NpsixKeHHs HaKana onpelens2TCsl BbIpaKeHHeM
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rie Ao — HHTEHCHBHOCTb OTKA30B JaMO NPH HX 3KCAJyaTaluuH C HOMH-
HaJbUbIM HanpsikeHueM Hakana Uy; A’ — HHTEHCHBHOCTb OTKa30B JaMIl
IpY HX IKCIYaTauuH ¢ HampsxeHHeM U’m, OTVIHYHBEIM OT HOMHHaJb-
HOTO.

Ilosoiennoe Hanpsaxcenue Haxara ocoberHo nasybHo 6AuAeT NG
CTabuAbHOCTY nAPaAMETPO8 U HAOENHCHOCTb AGMN., ITO ONacHO elle H
TeM, 4YTO YXYALIAeTCs CONPOTHBJEHHE H30JSLHH H3-3a HalblJeHHA Npo-
BOJSILEro €J0si Ha H30AATOPH, YBEJIHYHBAETCS ra3oBhijesieHHe M3 CTeK-
Jla U apMaTypbl; BO3HHKAlOT H Apyrde uaedekTh, yXyAwWwamliHe napa-
METpLL JlaMNl H NpPHBOASILHE K HX oTka3aM. [Ipu axcnayatauuu snamn
B YCJOBHAX MOBBIUIEHHOTO HaNpSXKEHHS HaKaja Pe3KO H3MEeHSIOTCA Ta-
KHe napaMerpsl, Kak KPYTH3HA XapaKTePHCTHKH, YpPOBeHb BHYTPHAAM-
NOBbLIX LIYMOB H MMINYJbCHBIA TOK KaroAa. IloBrileHHoe Hanpskciine
Hakajla, KpoMe TOrO, YBeJHYHBAaeT BEePOSTHOCTh NeperopaHHa BHBoAa
KaToja ¥ o0pbiBa NOJOrpeBarTels.

IMonuriKecHHe HaNpsKeHHA Hakana Ha 3—5% oOG6bIYHO 6AaronpUATHO
BJMsieT Ha PaboTy JaMIH, HO 3TO BO3MOQXHO TOJBKO B cayyae cTabu-
JIM3HPOBAHHOTO HanpsixKeHHs Hakana. IIpH ZnasbHeiilleM yMeHblUeHHH
Hanpsi2keHHs HaKa/la [MOBBILIAETCS HHTEHCHBHOCTb OTpaBJEHHA Karoja
OCTAaTOYHBIMH ra3aMH, 3aMETHO MajaloT 3HaYeHHs OCHOBHLIX Napamer-
POB, KDYTH3HbI XaPaKTE€DHCTHKH, TOKOB 3JIEKTPOAOB M OCOOEHHO HM-
NYJILCHOTO TOKAa KaToja.

YKa3aHHbIC B CNpaBOYHHKE [JONYCTHMble OTKJIOHEHHA HanpsiKenus
HakKana OT HOMHHAJbHOTO YCTAHOBJIEHHI C YYeTOM IIPOH3BOACTBEHHOrO
pasfpoca JaMIm IO TOKYy HaKaja H YCJOBHH Tenjonepeiayd OT MNOLO-
rpebates K KaToldy. OTO OTKJOHEHHe ABASETCS] NMOJHHIM IOJIeM Jonyc-
KOB Ha KOJeGaHHA HalpsiKEHHs CeTH, BKJIOYas NPOH3BOACTBEHHHIH pa3-
6poc BLIXOJHOrO HaNpsKeHHA HaKaJbHBIX TPaHC(OPMATOpOB u MNajeiiue
HanpsiiKeHHs B LeNH HakaJja.

Jns noBBbILIEHHST HaJEXHOCTH M CTaGHJABLHOCTH PaGoOTLI JaMINl PeKo-
MeHayeTcss CTaGH/IH3HpOBaTb HanpsiKeHHe Hakajla B npepenax *2%,
TaK Kak HaJeXHOCTb JaMI 3aBHCHT He TOJbKO OT CPEAHEero 3Hayenus
Hanpsi>keHHs HaxaJ/Ja, HO H OT YacTOThl H BEJHYHHB H3MeHeHH! Hanpsi-
xKennsd. OcoGeHHO 3TO BaXHO AJs1 NPIMOHAKA/JbHBIX H HMIYJbCHBIX
Jami.

[Tpu ucnosnbaoBauHH naMn B JAEXYPHOM pexume (OTCYTCTBHE TO-
KOOT6Opa € Karojaa) peKOMeHAyeTcA NOAJepKHBATb HaNpsKeHHe Haka-
sa Ha ypoBHe 60—70% HOMHHaJbHOTO 3HayeHHs. DKCIyaTauus .J1aMIl
6e3 TOKOOTOOpa € KaToja IOBBLIIIAET BEPOSTHOCTb OTPaBJEHUS OKCHA-
HOTO ¢J10f, UTO HPHBOZUT K CHHXKEHHIO 3MHCCHOHHOW CIIOCOGHOCTH. ITH
npoiecchl TeM MHTEHCHBHEe, YeM BHIIC HanmpsiXkenue Haxaja Jjamn. 3a-
npeilaeTcsl OCYLIECTBJAATb BHIK/IIOYEHHE annaparyphl TOJMbKO OTKJlIOUue-
HeM HakaJia JiaMIL.

Whorna npu KOHCTPYHPOBaHHH anmaparypel BCTpedaercs HeO6XOxH-
MOCTb HCIO/b30BAHHS JlaMIl NpPY NOCJENOBATENbHOM BKJIOYEHHH NOLO-
rpesareseil. 3apybexrble GHPMbl HapsAy C OGBIYHBIMH JaMIaMH Bbl-
NYCKalOT AJS 3THX leJell ChmeliasbHble CepHH JIaMN Ha ONpejeseHHblit
TOK HaKaJa, HanpuMmep cepus P — c TokoM Hakana 300 mA, cepus U—
¢ TokoM Haxana 100 MA. Takue naMnb! BHIMYCKAIOTCA W B Halled cTpa-
He (9®8I1, 15®4IT u ap.), ux nmapaMeTpbl NpHBeJeHLl B CIPABOUNHKE.
Ho nopasasiicuuee GonbLIMHCTBO JaMI, BHIMYCKaeMLIX Hauledl NPOMbILI-
JIERHOCTDIO, NIPeAHAa3HAYeHO AJA paboThl MPH MapaJJieJbHOM BKJIOUEHHH
nojorpepareJiedd, N103TOMY JlaMnbl OAHOTO H TOrO XKe THNAa MOTYT HMETb
3HauHTesbHblt (20 10%) pasGpoc 3navenuit Toka Hakana. Hanuwuue
pasbpoca CONpOTHBJEHHH nojorpesaTeseil B Cjayyae HX HOCJAEAOBAaTeJb-
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HOrO BKJIOYEHHS TPHBOAHT K 3HAuUHTEJNbHOMY pa3fpocy HanmpsiKeHHA
gakana, a CJIe0BaTeJbHO, H APYTHX MapaMeTPOB JaMil.

910 0coGeHHO CKa3LIBaeTCs NMPH KoJeGaHHAX HanpsokeHus cetd. Ha-
npumep, Raxe NPH HOMHHAJbHOM HanpsiKEeHHH ceTH pasbpoc Hamps-
selnii llakajla NpH MOCJeLOBaTeNbHOM BKJIOYEHHH foctHraer 15%, a
WHTEHCHIBHOCTb OTKa30B B NpolleCce 3KCMJAyaTalHH BO3pacraeT B 3—D5
pa3 [0 CPaBHEHHIO C HHTEHCHBHOCTbIO OTKa30B B THUNOBOM  DexHMe.
OcHOBHLIMH TIPHYHHAMH OTKA30B, Kak MPaBHJO, B 3TOM CJyuae fBJA-
joTCA NeperopaHie NojorpeBateseil U KOPOTKHE 3aMBIKaHHS MeXay Ka-
TofoM H TnojgorpeBareseM. I103TOMY noc/e0BaTe/bHOE BKJIIOUEHHEe MO-
jcrpeBatesiefi OOBIUHBIX JIaMIT C/IeAYeT CYHTaTb Helesecoo6pa3HbIM,

B tex cnyuasx, Korja BCe e HeoOGXOAMMO HCHOJbL30OBATh NOCJe-
0BaTeJbHOe BKJIOUEHHe MOjorpeBarteseil  OOBIYHBIX JaMMm, HX Haao
npe/iBaPHTENLHO PacCOPTHPOBATL MO TOKY HaKala Ha HeCKONLKO TPYMN
¢ pa30pocoM TOKa Hakaja He Gosiee yem 2—3% B Kaxknoil rpynne (3to,
KOHEYHO, He OTHOCHTCS K YKa3aHHEIM BRhIle JIAMNAM NOC/EeJOBATEeJbHOrO
Haxanaa).

HanpsxeHne MeXAy KAaToOAOM H NOAOrpeBaTe-
neM. TlpH HaJHuNH LANpsKEHHS MeXAYy KaTOAOM H IOAOrpeBaTeseM
HaUPSAKeHHOCTb 3JEKTPHUECKOro MOJs B 3a30pe MeM<AYy KepHOM KaTojaa
W a’dyHJOBLIM NMOKPHITHEM NMoJOrpeBaTenss MOker gocturath 8—10 kB/cM,
yTO MOBLIIIAET BepOSATHOCTh Npo6osi u3oasuuH. IIpoGuBHBIE Hanpsxe-
HHsl TPH OTPHLATENLHOM MOTeHLHase noporpenmateast B 1,5—2 pasa Bul-
e, 4eM IpPH MOJOXKHTeJNbHOM NOTeHuHasne nojorpeBarens. Takoe pas-
JnuHe B TPOGHBHBIX HANpPSMKEHHAX B 3HAUMTEJbHON cTelmeHH o6ycJsoB-
JeH0 XapaKTepoOM KOHTaKTa MeXAy aJyHAOM M KepHoM Katoaa. C mo-
jorpeBaTesieM aJIyH] CHeKkaeTcss BO BpeMsi O0XKHra, H KOHTAaKT MoJyua-
eTCl HaJeNKHBIM, a C KepHOM KaToja ajyHJA CONPHKacaeTCs TOJBKO B
oTJeJbHEIX Toukax. IIpy KOHCTPYHPOBAaHMH annapaTypel HeoGXOIHMO
NPHHHMATh Mepbl K CHHXKEHHIO HaNpsXKeHHs MeXAY KaTOAOM H mojo-
rpeBaTeneM. Ecau ecTb BOsMOXKHOCTL BhifOpa, TO CaeNyeT 3KCIJIYaTH-
poBaTh JIaMMK HPH OTPHLATEJbHOM MOTeHLHaje nojorpesarensi. Peko-
MeHAyeTCs MOJOrpeBaTejsH JaMIM, KaTOAH KOTOPHIX HaxoAfATcAd MOX Ha-
npAXeHNeM, IHTaTb OT OTHAeNbHBIX OGMOTOK TpaHc(opMaToOpoB HJH,
rie 3TO BO3MOJKHO, MOJaBaTh Ha MOAOrpeBaTe&]b COOTBeTCTBYMOLlee Ha-
npsXeHHe, 4TOObl YMEHbIIHTh PAa3HOCTb MOTEHUHAJIOB MeXAY KaTOROM H
nojorpeBarenem.

Ilosbuuennoe Hanpssenue Mexdy karodom u nodozpesaresem 3Ha-
“UTEAbHO CHUXCAeT Ha0exnoCTo aamn. IIpH KOHCTPYHPOBAHHH amnmnapa-
TYpbl PEKOMEHAYercsi Kak Mepa MNpPeioCTOPOXHOCTH NpPH HamlpsiKeHHH
MEeXAy KaToaoM H mojorpeBaTejeM Gosee 50 B BkiouaTh Mexay Ka-
TONOM H MOJOrpeBaTesieM pe3HCTOp comporHBjeHHeM 50—100 kOwm, ec-
JIH 9TO HE HapyliaeT HOpMaJIbHOH paboTh Kackaja.

Hon npeaeJbHHIM HanpsXEHHeM MeXAYy KaToaoM H IojorpeBare-
JieéM, NPHUBOLAHUMbIM B CHPaBOYHbIX JaHHLIX, MOAPa3yMeBaeTCs MHKOBOE
3HaYeHHE, KOTOpoe He [OJIKHO IpeBHINAaTbCA KaK IIpH pa60Te, TaK H
NpH BKJIIOYEHHH JIaMIIbl.

HanpsaxeHus snextpoaor JsaMmn Ilpu skcnayatauus
HATNPSIXKEHHS Ha 3JIEKTPOJAX 3HAUHTENbHO OTJIHMYANOTCS OT HampsKeHHil
HQ 3JIEKTPOJaxX B THNOBLIX HCMBLITATEJNbHHIX peXHMaX, YKa3aHHEIX B
cnpaBoyHuke. HanpsikeHus aHOZa W SKpaHHpYIOUleH CETKH OrpaHHYH-
BAIOTCA, C OAHOH CTODOHbBI, NpelesbHBIM SKCIJIYaTaUHOHHBIM HampsiKe-
HHEM, a ¢ JApyroi — npegesibHOH MOIHOCTbIO, pacceHBaeMoji aHOAOM H
JKpaHHpyolleii ceTkOH. [IpesenbHble 3Kcn/yaTalMOHHBle 3HAaY€HHA Ha-
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npaXeHHi 3JeKTPOAOB, YKasaHHHE B CHPAaBOUHHKE, — STO OGHIUHO fH-
KOBHI€ 3HaueHHs, H3MepeHHble OTHOCHTE/bHO KaTOxA.

IMpuMepHast 3aBHCHMOCTb HHTEHCHBHOCTH OTKa30B OT NOBHILIEHHO-
ro HaNpAKeHHs aHOAA (O CPaBHEHHIO C HOMHHA/LHHM BHIPaXaercs
COOTHOLIEHHEM

U' 1,7

a

Ua

A=A

rae A — HHTEHCHBHOCTb OTKa30B JaMNl NPy MNOBHILEHHOM HanpsiXeHRH
’
anoia U,; Ao — HHTEHCHBHOCTb OTKa30B JlaMNl NPH HOMHHAJbLHOM Ha-

npsaxenuu anoga Ua.

OT HanpsixKeHuil Ha 3JEKTPOAAX 3aBHCHT JHePrHs 3JeKTPoHoB. /Tpu
NOBLIUEHHbLX HANPAKEHURX HA 3AeKTPoOax 4actb 39aekTponos Gyder
60m6apAupOBATL CTEKAO U UB0AATOPbL, YTO NPUGEIET K B03HUKHOBEHUID
BTOPUMHOLL IMUCCUU, INEKTPOAU3Y CTeKAQ, 2a308b.0eaeHut0 U Opyeum
Oegpextam, cHuMarcuum HAOexLOCTs pabGoTbl AAMNbL.

IIpu KOHCTPYMPOBaHHHM annapaTyphl HeOGXOAHMO YUHUTHIBATH Cle-
JYIOUHE PEKOMEHJALHH:

HAnpsKeHHe aHOJAa M 3KPAHHPYIOLleil CEeTKH MPH BKJAIOYEHHH JaMm
He JOJXKHO NpeBHIUATh AJIS1 MHHHATIOPHHIX (nasabyukoBhix) damn 350 B,
€CJIM JIPYrHe [aHHHE He OrOBOPeHH B CIPABOUHHKE;

NpH 3anepToif JlaMNe Hanpsi)KeHHe aHOAA M 3KPaHHPYIOUEd CeTKH
He NOJIXKHO npeBhwarh 450 B — aas MuHuatiopuwix jgamn u 250 B mas
CBEPXMHHHATIOPHBIX J1aMIl, €ClH HHbHEe HOPMH He YKasaHH 0C060;

He PEKOMEHAYeTCsl HCNOJb308aTh MOUIHEIE NMEHTORH H TETPOAb! MPH
HanpsiXKeHHH 3Kpanupyouieil cetkH, Gosee ueM Ha 10% npeBmaLEM
HanpsKeHHe aHOKa, TaK Kak paboTa JaMnbl CTAHOBHTCA HeCTaGHJ/bHOR
M3-3a BTOPHYHOIl 3MHCCHH C aHOJa Ha 3KpaHHpYyoutylo cetky. Ilpx atom
NHKOBOE 3HA4YEeHHe HANPSKEHHSI SKPaHHDYIOLleH CeTKH He MOJKHO Npe-
BHIIIATh NMPENe]bHOr0 3HauyeHHs, YKa3aHHOro B CNPABOYHHKE H B TEXHH-
yeckoii JOKyMEHTaUHWH Ha JaMny;

ec/lu He OTrOBOPEHO MNpejelibHOe 3HayeKHe OTPHLATeJbHOro Hamps-
KeHHA YNPaBAsiolleji CETKH, TO OHO JOJXKHO GbiTh He GoJee 150 B ans
JaMIl C KPYTH3HOM XapakrepHcTHKH MeHee 10 MA/B u 100 B ana aamn
¢ KPYTH3HO#H XapakTepHCTHKH Gosee 10 MA/B;

NpH NHTaHHH aHOAa MNepPeMEHHHIM TOKOM HeoGXOAUMO YYHTHIBAaTh
BO3MOJHOCTb MPOTEKAaHHS TOKa 4epe3 JaMny B OGpaTHOM HanpaBJeHHU
H3-32 BO3HHKHOBEHUS TEPMO3JEKTPOHHON H BTOPUYHON  3IMHUCCHH MNpH
OTPHLATEJbHOM HaNps)KeHHH aHoda. B pe3yasrTate aToro yMenburamorcs
KII n BhixoQHas MOILIHOCTb KacKaja, YMeHblIaeTcs CPeAHsAs KPyTH3Ha
H CHHXaeTcsi CTabu/IpHOCTL paboTH Kackaia. UTo6n wm3bexarb 3THX
ABNEHHH, PeKOMEHIYeTCsl CHHXaTb MOIMHOCTh PAcCeHBAHHA Ha aHOAE He
MmeHee yeM Ha 50%, a B uenu aHoAa W 3KPaHHPYIOLLeH CETKH BKJIOYATb
BEHTHJIH;

He JNONMycKaercs NPHMEHEHHe MEHTONO0B HJH TETPOJOB € MHTaHHeEM
SKpaHHpYyIolleil CeTKH NepeMeHHBIM HanpsiXKeHHeM;

CONPOTHBJIEHHe pe3HCTOpa B LeNH yNpaBasiomel CeTKH caeayer
BHOHpaTh JocTaTouyHo Goabuipm (0,5—2 MOwm);

OTpHIaTe/IbHOEe HaNlpsiKeHHe BTOPOM ynpasasiolelt ceTkH (Aaa Jamn
C NBOMHLIM YNpaBJeHHeM) He AOJ/KHO NpeBHIUIATh 3HaueHHs, yKa3aH-
HOTO ANs1 MepBOi ynpasasollell CETKH, eC/Id OHO He YCTaHOBJIEHO 0c060;

ANIf NOBbIUIEHHA HALEeXHOCTH PaGOTH JaMNbl PeKOMEeHAyeTcsl 3KC-
IIyaTHPOBATh ee B pexxHMe GoJjiee J1erkoM, YMe HCIBITaTeNbHLIA peiKHM,
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Ka3aHHbit B CNPABOYHHKE, T. €. HA aHOA H 3KPAHUPYIOILYIO CETKY Mo-
naBath Hanpsxenus Ha 15—20% Menouie, ueM ucnbTaTeqbHbe,

Kpome ToOro, cjeayeT MOMHHTb, YTO NpH paboTe JaMn NPH NOBLI-
[WeHHOIl TeMIepaType OKpYKalollleil Cpe/ibl HHTEHCHBHOCTb Bcex (hH3H-
yeCKHX NpPOLECCOB, 00YC/NOBJEHIILIX NOBbILIEHHBIM HANIPSIXKEHHCM Ha 3JeK-
TpOAaX H CHHXKAOLIMX HaAeKHOCTb paboTul Namm, pe3ko BO3pacTaert,
no3TOMY HeOOXOJAHMO COOTBETCTBEHHO CHHaTh HANpPSXKEHMA Ha 3JjeK-
TPOAAX.

MOWHOCTH, pacceHBaeMbe Ha 3MeKTpPojJgax, BJIHA-
joT Ha TeMnepaTypHHii pexuM paGothl. IIpH noOBhbILIEHHH MOIIHOCTH,
pacceHBaeMoil 3/EKTPOAAMH, pacTeT rasooTienenne Aeraneii n Gamio-
Ha, MOBHIAETCA HX TeMmmneparypa, yxyamaercss pabora karoga. Mouui-
HOCTH DacCeHBaHM# He AOJXKHB NPeBHIIATb MpeJesbHBIX 3HAYEHHI] Aa-
JKe KpaTKOBPEMEHHO,

Yr00b MOWIHOCTD, PACCEHBAEMAan 3JEKTPOAOM JIaMIMbl, He NpeBbIlIaa
Npe/le/bHOTO  3HAYeHHS NMPH BO3MOXKHBIX KO/MeOaHHAX HAMPSXKEHHS HC-
TOUHHKA MNHTAHHA, DEKOMEHAyeTcs BbIGHPATL MHHHMAAbHOE COMPOTHB-
Jende Harpyskn Rwus B LIENH 3JEKTPOAA, HCXOAS M3 CJEAYIOULero He-
pasencTBa:

a9
Emumc
Ryun < 75—
“non
rie Evake — MaKCHMa/bHOE HaMlpskenHe HCTOUHHKA NHTAHHA 3JEKTPO-
Jla, KOTOPOE MOXKET BO3HHKHYTb NPH 3Koryarauun; Ppoy — npegedb-
Has MOUIHOCTb PaCCeKBAHHA Ha JEKTPOIC.

[lpu TpHOAHOM BKJIOUYEHHH TeTpoAa (NEHTOA2) HeoGXOAlMO oOpa-
LlaTth BHHMaHHe Ha HeJONYCTHMOCTh Meparpy3kl 3KPAHHPYIOULe]l COTKH
Jnamnbl, OCOOCHHO A8 Tex JaMi, Y KOTOPLIX IPeAJbHOE HalpsiAKeHHe
SiPpaHKPYIOLIEH CETKH MCHblile HAlIPAXKEHHst HA aHOAE.

B Tex cayuasax, Koraa Hc orosopeHa npejesibHas MOLIHOCTL, pac-
coibaeMasi ynpasJslolieldl ceTiof, oma He AOMXHA npepbiwate 50 MBT
AJsi JaMO ¢ KpyThszoil Xapaxrepucerurn 15 MA/B u Boiwe u 100 MBr
AJ 1aMI ¢ MeHbUieil KpYTH3HOH XapaKTePICTHKH.

[Ipu napaanensnoM BKJIOYEHAH HOCKOJBKHX OFHOTHIHMIX JaMil He-

cerbaeMast aHOZLAMIl Mapafne/bRO BLIOUEHHLIX JaMI, OyAeT pa3miunoil
H OTHeJbEble JaMHibl MOFYT Neperpy»arTbcsd H OblcTpPee BHIXOAHTL H3
crpoa. Kpome Toro, yeesHunpaetca KPYyTH3Ha CHCTeMbl TapanienbHO
BKJIIOYEHHLIX JIaMIl H COOTBETCTBCHHO YBC/HYKBAETCA ONACHOCTL BOZHMK-
HCOBCHUSl Napa3HTHON TeHepauHk, YTO Takyke MNPUBOJAHT K MOBLILIENHIO
MCLIHOCTH, pacceHBaeMoji aHogamu. [lo3ToMy peKOMeHAyeT:s B 3TOM
ciydae pacCeMBaTh MOUIHOCTL Ha aHO/E KdxXKIGH JlaMNbl Melbile Ho-
MHHAJLHOR H BKJMOUATh B LENH aHOAA H 3KPAaHHPYIOIUHX CETOK Jsamil
pesitctopsl  conportuBieHaem S0—100 OM A npesoOTBpaULZHHS reie-
palHH.

ConpoTHBJMeHHe YyTeuykiH B llenH ynpasaaioulei
ce1kH JdaMIOH. B cnpasouinke ykasdaHbl IpefebHble  3HaGeHHA
STOTO COMPOTHBJICHHA, PAaCCUHTAHHLIE B OCHOB{IOM /A1 PEXHMa HCAbITa-
HHS 1amn Ha HapaOoTKy.

Bo Bpemsi pa6oThl Jiamnbl Ha 6OJbLIOM CONPOTHBACKUH YTEYKH 00-
paTublii TOK B LefH YnpaBasioulefl CeTKH BbI3bIBaeT NajlelHe HampsKe-
HHSl, 4TO BEHI3bIBAaeT YBeJHueHHe TOKA aHOAA H3-3a CMelueHus pabouedt
TOUXH. YBeCAWiUEHHE TOKA aHOJa INOBLIWAET MOLUIHOCTb, pacCceHBaeMyto
3JIEKTPOAAMH, H TeMNepaTypy BHYTPEHHHX 3JeMEHTOB JaMDH, YTo, B
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CBOI0 OYepelib, YBeJaHYHBaeT oOpaTHLIA TOK YNpaBasiiolleli CeTKH. TOT
npouecc HecTabHJeH, HO MOXET pa3BHBaThCA OHICTPO H MNPHBOAHMTL K
BBIXOAY H3 CTpOs JaMibl. DoJblioe cONPOTHB/IEHHE YTEUKH CETKH
yMeHbLIAET CTaOUAbHOCTE PabOTHl JIaMINbl H ee HaJeXKHOCTb.

OGpaTHbIli TOK NepBO CETKH COCTOHT H3 TPeX OCHOBHBIX KOMIIO-
HEHTOB:

TOKa YTeukH, 00yC/IOBJEHHOTO Pa3/IMYHLIMH HalbleHHSMH, NoJyya-
IOIHMHUCST B NIPCLECCe H3rOTOBJICHHS JaMIBl H ee paGoThl (HanblieHHe
MeTa/ula ¢ KepHa M Ap.), a TaKXXe XOTS H He3HauuTe/NbHOH, HO HMelo-
1ieficst IPOBOAMMOCTBIO H30JALMH (C/II0Aa, KEPAMHKA);

HOHHOTO TOKa B LeNH CeTKH, 06YyCJOBJNEHHOrO HaJMYHeM B JaMIe
MOJIEKYJl ra3a, KOTOphle IPH CTOJKHOBEHHH C 3JIeKTPOHAMH HOHH3UpY-
IOTCSl, @ HOHbl MPHTATHBAIOTCA CETKOH, HMeIOICHl OTPHLATENbHbIA MOTeH-
nuasn. BennuHHa HOHHOTO TOKAa 3aBHCHT OT HAaNpPsXKEHHS CETKH, MJIOT-
HOCTH 3JIEKTPOHHOrO MOTOKa, KOHCTPYKLUHH CETKH, a TaKXe OT CTeleHH
BaKyyMa B J1aMIe;

TEPMO3JIEKTDOHHOI'O TOKa, BO3HHKAIOLLETO MpPH HAJHYHM Ha CETKe
BeLIEeCTB, CIOCOOHBIX 3MHTTHPOBAThb 3JEKTPOHH NPH ee HarpeBaHHU.

Kpome o6paTHbLIX TOKOB NEPBOj CETKH, NMpPH HaNPSIXKEHHH CETKH
Goabwe —1,5 B HAH MONOXKHTE/BHOM HamnpsiXkeHHH CETKH B ee HenH
BO3HHKaeT NPsAMOil TOK, KOTOPHIl MDHBOAHT K YBE/JHYEHHIO YPOBHSA LIy~
Ma, CHHXKEHHIO BXOJHOrO CONPOTHBJEHHS H APYrUM JedeKTaM, yXyn-
HIAIOLIHM KayecTBO paboThl cxeMbl. DTO TaKXKe HeOOXOAHMO YYHThIBATb
H BbLIOHpaTh IO BO3MOXHOCTH HH3KOOMHbIE CONPOTHBJIEHHS YTeukH, a
pexXHM paboTH JaMn (HanpsXKeHHe CMeleHHs1) BbIOpaTb TaKUM, YTOGHI
HCKJIIOYHTb BO3MOXKHOCTb BO3HHKHOBEHHsSI MPSIMOrO TOKAa CeTKH.

CooTtBeTcTBHE BBIGPAHHOTO CONPOTHBJIEHH YTEYKH B LeNH YyNpaB-
asiiomiell ceTkH (6e3 yuyera HeCTaGHALHOCTH O6GPaTHOrO TOKa) B KaX-
JIOM KOHKDETHOM peXXHMe }CIO0Jb30BaHHs Heo0X0JHMO NpOBepATb MO
cJIeYIOIMM OCHOBHHIM NpPH3HAKaM:

He IpeBHIIAaeT JH MOUIHOCTb, pacceHBaeMast  3JeKTPOAaMM INPH
MaKCHMaJbHOM 3HaueHHH o06paTHOrO TOKa, 3HaueHHH, YKa3aHHHX B
COPaBOYHHKE M B TEXHHYECKOH JOKYMEHTaLHH;

He NpeBHILIAeT JH TOK KaTOAa NPH MaKCHMaJbHOM 3HaueHHH 06-
PaTHOrO TOKa IepBOH CEeTKH MaKCHMAaJbHOrO 3HayeHHS, YKa3aHHOTO B
cnpaBOYHHKe H TeXHHYECKOH NOKyMeHTaUHH.

CrtabuaH3auus BHIXOAHBIX NMapaMeTPOB H peXH-
MOB pabGorThu. PaccuuThBas cxeMy, ClefiyeT NOMHHTb, YTO JlaMIbl
OT 9K3eMIiApa K 3K3eMIIAPY MOrYT HMeTb pa3bpoc NapaMeTpoB B
fpefenax JOMYCKOB; KpOMe TOro, MapaMeTpPbl H3MEHSIOTCS B mpoiecce
sKkcnayarauud. [1oatoMy Heo6X0QMMO NpPHHMMAThb MepPH K crabHau3a-
LMY BHIXOJHBIX NapaMeTpPoB H pexuma paborel. OJHHM H3 MeETOLOB
cTabuiH3auHH pexXMMa paboThl JaMnbl fIBJASIETCS  BBeJeHHe OTpHIa-
TeIbHOH O06paTHOH CBS3H MO TOKY NYTEM MORAayH  aBTOMATHYECKOTrO
CMellleHHs] Ha NepBYIO0 CEeTKY IOCPeICTBOM BKJIIOYEHHS B KaTOAHYIO Lenb
pesucropa. MakcumaJabHOe CONpOTHBJIEHHe Pe3HCTOpa Ryx B 3TOM Ccayuae
pekoMeHAyeTCsi  BbIGHpAaTb, pPYKOBOJCTBYACh  COOTHOLIEHHEM W=
= (7-=8)/S.

Pasbpoc mnapamerpoB B cJydYae NpHMEHeHHS aBTOMATHUECKOro
CMeLleHHs, KaK NpaBHJIO, MOYTH B 2 pa3a MeHblie, ueM NPH (QHKCHPO-
BaHHOM cMellleHUH. B cayuyae, ecan conpoTHB/eHHE aBTOMAaTHYECKOrO
CMellleHHs!, BbIOpaHHOe ¢ yueTOM cTaGUaM3auHH peXHMa paboTH Jam-
nu, 6yaeT Bhillle HEOOXOAHMOrO AASt AAHHOA paboueill TOUKH, PeKOMeH~
AyeTcsi NPHMEHATb KOMMEHCAUHOHHYIO CXeMY, HalpHMep, NyTeM MOJAauH
Ha CETKY He6OJIbIIOrO MOJIOKHTEJNbHOTO HampsiKeHHd, KOTOpOe KOMIeH-
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cupyeT 9acTb HANpAXEHHA aBTOMATHYECKOTo CMeIleHHs, TOAYYEHHOTro
H3-3a GoJbIIOrO cONpPOTHBJMeHHA R« [acililee compoTHBaenne B uemn
SKpAHAPYIOULell CETKH CTaGHAH3HPYET DEKHM ITOH CeTKH, NMOITOMy He
PeKOMEHAYeTCH NHTaHHe SKPaHHDYIOWeli CeTKH NOABOAHTL HeMOCPeacT-
BeHHO OT HCTOYHHKA IHTAHHA HJH OT [EJHTEeNS HalpsKEHHS.

Crabuau3ayus napamerpos U pexuma paboTsl AAMNG nossbiuaer
ee HaOeNCHOCTb U CTAbUAbHOCT PaboTsL annaparypet.

KnuMaTHuecKUe YyCNOBHA, PasiHuubie KauMaTHuecKue
yCIOBHA SKCIVIYaTaUHH MO-Pa3HOMY BJHMSIOT Ha HaNEXHOCTb H KauecTBo
pabotnl namn. HauGosee nary6HO Ha pabOTy Jamnnl BAHSET MOBbille-
HHe TEeMIIEPaTyphl OKPYyXKalollleii Cpegbl.

B HOpMaslbHHX YC/IOBHAX OKpYXKaiolled cpeasl TeMmnepaTypa Gaa-
nona JaMnsl oGbiyHO Haxonutcs B npeaenax 80—150°C. [lpu nnoxom
TENJIOOTBOJE TeMMepaTypa Cpelbl, HENOCPeJACTBEHHO OKPYIKaiouleH JgaM-
ny, MoxeT MOXHATbCA 10 150—200° C M npHBeCTH K PE3KOMY CHHMe-
HHIO HaJeXHOCTH DaGOTH JaMnbl H ee GHCTPOMY BBHIXOAY H3 CTPOS.
Ilpu TaKOM YyBeJHUYEHHH TeMNePaTyphbl OKpYKalouleil Cpeanl KpoMe yBe-
JuYeHUs TeMIepaTypbl 3JeKTPOLOB MOBLILAETCS TeMNepaTypa KaToAa,
YyTO PABHOCHJIBHO YBeJH'IEHHIO HanpsoKeHHs Hakana. K kakuM otpuua-
Te/IbHBIM TOCJEACTBHAM 5TO TPHBOAMT, YKasaHo Boile. Kpome Toro,
npy NOBHIIEHHOX TeMnepaType OKpYy)Kaiollell CpeiB YyBeJAHYHBaercs
CKOpPOCTb NMpOTeKaHHA (H3HYECKHX NPOLECCOB B CTek/e GaJjioHa H HOXK-
K4 JIaMIBl — 3JIEKTPOJIH3 CTeKsa, rasoBbifieneHde H Ap. AHanu3 oTKa-
3aBiUMX JaMM, paboTaBIUIMX NPH MOBBILIEHHOI TeMnepaType OKpYXKaio-
wiell cpelbl, MOKa3kBaeT, 4To okoso 309 samm BHIXOAAT H3 CTPOS H3-3a
NOBbIUIEHHOTO Fa300TAENEHHS H OTPABJIEHHsT KaTola.

Hmerominecss  JaHHble CBH/JETEJBLCTBYIOT O TOM, YTO NOBbIUUEHuE
Temneparypst 6arrona Ha 15° C ceepx o6oiunod pabodeld TemnepaTypol
yMenowaer cpeduioro Hapabotky Ha 25%, a nepezpes na 80° C — na
75%, 1. e. 8 4 pasa.

Inst cHHXKeHHus TeMnepaTyp 6aJsioHa peKoMeHayeTcs:

HCIIO/Mb30BATh CNlelHaJbHble SKpPaHBl, KOHTAKTUPYIOHMIHE €O CTeK-
AsgnusM GaJIOHOM JIaMMbl W OTBOJSIIHE TEMJO; CJeAyeT NPHMEeHATb TaK-
Ke TeMJOOTBOAsLIME YNpyrue NPOKJAAKH H3 TOHKOH  MeTaJlIHIecKol
JIEHTHI, BCTaBJSIA MX B CYLIECTBYIOIHe 3KPaHH JJg Nepelaud TemMJa
oT 6as/I0Ha Ha 9KPaH H Ha IIAacCH;

YMEHbIIATh MOLIHOCTb, PAaCCeHBAEMYIO 3JEKTPOAAMH JIAMIILI;

VUUTHIBATH B3AUMHBI HarpeB naMil, palluOHANLHO pa3Meltast HX Ha
1accH;

MPHUMEHSITh YepHEeHHe HapYXHBIX M BHYTPEHHHX MNOBepXHOCTel 3K-
PAaHOB AJISl JIYYIIErO TeMJICOTBONA H3AYUCHHEM;

HCIO/Ib30BaTh 00AYB J1aMIl BO3AYXOM;

TeMnepaTypy NiaMNbBl KOHTPOJHpPOBAaTh B HauOosee ropsueM Mecrte
(B GOJILIIHHCTBE CJAyuaeB NPOTUB CepeNHHbl aHONA).

[pyrue kaumarHueckue ¢(aKTOphl:  [OHHXEHHAs  TeMIlepaTypa,
BJAXXHOCTb, NOBBLIIEHHOE aTMOCepHOe AaBjieHHe — BJHAIOT Ha Hajex-
HOCTb paboThl Jlamn 3HauHTeabHO MeHbiue. CieayeT HamOMHHTB, ONHa-
KO, 94TO MPH 3KCIAyaTauHd JaM [PH TNOHHMKEHHOM aTMoCdepHOM jaas-
JIeHHH YXyJAIIaeTcsi TeINIOOOMeH C OKDy»Kaiollleji CPeloi, uTO MOXeT
NPHBECTH K MNOBHUEHHIO TeMneparypn GannoHa. KpoMe Toro, HeCKOAb-
KO CHHXaeTcsi MpPoGUBHOE HampsKeHHe MeXIY COCeIHAMH 3JeKTPOXaMH.

BausfiHue MeXauM4YeCKHX Harpy3ok NPH 3KCHOJAY a-
TanHu namn K MexannyecKMM Harpy3kaM OTHOCATCA BHOpauud ¢
Pa3NHYHOH YacTOTON H YCKOpeHHeM, YAaphl u T. M. DTH BO3NEHCTBUA
BRI3LIBAIOT B JaMNaX HM3MEHEHHS MeXK3JeKTPOAHBIX PACCTOSHHH, & TaK-
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K€ MOryT NPHBECTH K MeXaHHYeCKOMY Pe30HaHCY KaK OTHeNbHBX BUT-
KOB CETOK, TaK H FPYNNbl BHTKOB, YTO Bbi3LIBaeT MOABJEHHE HA aHOAHOM
Harpyske JiaMnel NEepPeMeHHOro HanpsikeHHs BHOpOwWymMoB. B HekoToO-
pHIX cJydasXx 3TO HanpsiXKeHHe MCXKeT BbI3BATb HapyluleHHe paboTH
CXeMbl.

Hanpsixenne BHOpOLIYMOB 3aBHCHT OT THNA JaMIH, ee KOHCTPYK-
LHH H TEXHOJIOTHH ee H3rOTOBJIEHHS, OT PEXKHMa, B KOTOpPOM paGoTaer
JNaMna, a TakKxe OT HaNpaBJieHHss U BeJHUYHHH IlepejaBaeMoro Jamne
Mexanuueckoro Bo3JlelicTsus. Hanbosee omacHbIM siBJseTcs Hampasse-
HHe ycKOpeHusi, NMepneHAHKYJASPHOE IUIOCKOCTH TpaBepc cerok. I[loarto-
My IPH KOHCTDPYHMPOBAHMM annapaTypnl CJelyeT CTapaTbCA pacrnoJjaraTh
JaMnul Tak, 4roObl OChb JaMObl COBNajana ¢ Haubojee BePOATHBIM Ha-
npaBJ/ieHHEeM YCKOPEHHs, BO3JeHCTBYyiollero Ha JaMny. YKa3aHHbE B
CIpaBOYHHKe JAHaNa3oHbl 4YacTOT Bubpaluit onpenedsioT npejefh, B
KOTOPEIX JIaMIIBl, KaK MPaBHJiO, He HMEKT pPe30HaHCOB (BbIOpOCoB BHO-
powryMoB). MakcHMasbHOe 3HaYeHHe HanpsKeHHs BHOPOIWIYMOB, YKa-
3aHHoe B CHPaBOYHHKe, B JlaMNaxX BCTpeyaeTcss OY€Hb PeAKO; (akTHuec-
Kii OHO B 3—7 pa3 MeHbllle yKa3aHHOro. TOJbKO y CreuHaJbpHBIX Jamm,
HMelOMX oueHb HeboJsbllloe 3HaueHue BHOPOIIYMOB, 30Ha pacnpenede-
HHs HX MOAXOAHT GJIH3KO K MAaKCHMAaJbHOMY 3HaueHHIO.

HexoTtopoe cHuX<eHHe HanpsiKeHHs Ha aHOle W IKPaHHPYyolieli ceT-
Ke TNpPHBOJHT K YyMeHblleHHlo BHGpomyMoB. C pPOCTOM YCKOpeHHs, CO-
ofuiaeMoro namie, HanpsixkeHHe BHOPOIIYMOB YBeJHYHBAeTCH.

Jnsi MOBBIIIEHHS HaleXKHOCTH PaboThl Jamn B YCJOBHAX BHOpauHu
HeoOXOAHMO 1IPHMEHSIThL aMOPTH3alHIO annapaTtypsl, AJS TOro 4rolbl Ha
JlaMily nepeiaBaJ/iCh KaK MOXKHO MEHBIUHC YyCKOPEHHSI.

Co06Ji0feHre peKoMeKAawHil NpH KOHCTPYHPOBAHHH annapaTypbl—
OCHOBa HaJle:KHOH PaboThl NMPHEMHO-YCHJHMTEbHLIX JaMIl B annapatype.
JI1060e OTKJIOHEHHE OT YKa3aHHHIX PeKOMeHAalHi AOJKHO OblTb TeXHH-
uyeckH ofochoBaHo. ITpene6Gpexenne yka3aHHLIMM PEKOMEHAAUHAMH CHH-
JKaeT HaleXHOCTb PabGOTHl annmapaTypbi, BLI3bIBast NpeXKJeBpeMeHHbiH
BLIXOJ] H3 CTPOSA JaMIL.

O JaaMnax noBbLIILEHHOA HAJEKHOCTH

HoMmeHknaTypa OTeyeCTBEHHBIX JIaMN COMEPHKHT YJYUIIEHHblE MOJH-
¢HKauuH HeKOTOPHIX THNOB Jaamn cepu#t B, E, 1 u P. dtu samnu oTau-
YaloTCs NMOBHILIEHHOH HaJeXHOCTbI0O H MeXaHHYEeCKOji NPOYHOCTBIO, YTO
JIOCTHTaeTCsl CNeUHaNnbHON TeXHOJOTHeH M pPAa3JIHUHBIMH KOHCTPYKTHB-
HBIMH 0COGeHHOCTAMH. [nf MOBHIUIEHHS YCTOHYHBOCTH K MeXaHHYeCKHM
BU3JeHCTBHAM U GOJee TOYHOH COOPKH apMaTypH B 3THX JaMmax HpH-
MEHfIOTCS ABOHHBIE CJIIOABI; AN HaJeXHOTo 3aKpelJseHHs TpaBepc B
CHIOASHBIX H30JATOPaX HCHOJB3YIOTCA CHelHaJbHble HHCTOHHL. [lpume-
HAIOTCS NONOJHHTENbHOE KpemJieHHe KaToAa M JAPYTHX 3JEKTPOJOB, a
TaKXe BUOPONPOYHbIE Ta3OMOTJIOTHTENH, He OCHIMAIOUIHECH NPH MeXaHH-
4eCKHX BO3feHcTBHAX. TakHe JaMNbl H3rOTOBAAIOTCS HanGosee KBajH-
(HUHDOBAHHBIMH  DabOTHHKAaMH Ha CIEUHaJbHEX  NPOH3BOACTBEHHHIX
y4acTKax C MOBBILUIEHHO BaKYyMHOH IHTHEHOH. -~

K namnaM noBbilleHHOH HaleXHOCTH NpeAbABJAlOTCS Gojee xecT-
KHe Tpe6oBaHHs, yBeJiHueH 00beM HCHbLITAHHH MO CPAaBHEHHIO C OOBIYHBI-
MH JiaMnaMH, BefleTcsi GoJsiee TIMATeNbHbHIH KOHTPOJb Ha BCeX CTafHAX
TeXHOJIOTHYeCKOro mnpouecca. B pesyapTaTre 3TOro Jamnel NOBLILIEHHOH
HaJeXKHOCTH MOTYT paboTaTh B 3HauHTesibHO 6oJiee CYPOBHIX YCJOBHSAX,
yeM OObluHble JIaMIIbl, B TOM YHCJe APH 3HAYHTENbHHIX MeXaHHYECKHX
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po3/eiicTBHAX. KOJHUECTBO FOAHHIX JaMIl NIPH HCNHTAHHH Ha MHHHMa.lb-
HYIO HapaGoTKy COCTaBJsieT He MeHee 98, a ans naMn cepun P He menee
99%. Kpome TOro, 5TH JaMIbl OTIHYAIOTC GoJee XKECTKHM H JIHTe/b-
HLIM DEXHMOM TPEHHDOBKH. BHICOKOHanekHble JaMnbl cepud P orauua-
joTcsl 6OMBUIOR CTAaGHABHOCTBIO NapaMeTPoB B TeyeHHe HCHHITaHMIl Ha
MHHHMAJbHYIO HapaGoTKy; B HHX TNpPHMEHSIOTCH CNelHaJbHhie HH3KO-
reMiepaTypPHbie KaToAH, o6ecreuHBalolllHe HE3HAuHTeJbHOE HCHapeHUe
aKTHBHOTO BeleCTBA, M APYrHe KOHCTDYKTHBHbe pelleHHs, oGecredH-
paolliie MOJAaBJieHHe TeXHHYeCKHX NpoleccOB, NPHBOASAIIHX K CTapeHHIO
aaMIL.

B nocseiHHe FOAB OTeyeCTBEHHAss NMPOMBIUIIEHHOCTb NPOBEJa YHH-
QuKalHIO HEKOTOPLIX namn cepuit B n E, B3aMen KOTOpBIX BhinmycKaloT-
cq jgamnbl cepun EB.

B cnpaBoYHHKE NpPHBEJeHa TaK)Ke CepHs MHHHATIOPHBIX H CBEPXMH-
HHATIOPHBIX JlaMIl B MeTaJsjlOKepaMHuyeckOoM  odopmaernn  (6C51H,
6C51H-B, 6C65H u np.). JlaMnbl 3Toit CepHH OTAHYAKTCA PALOM NPHI-
WKOHAJIbHBIX OCOOEHHOCTEH. DJIEKTPOAB HX HMEIOT LHJIHHIDHUECKYIO KO-
aKCHAJbHYIO KOHCTPYKLHIO H 3aKPemsioTcs KOHCOAbHO. HTo6Gbl yBeau-
yuTh X(ECTKOCTb, HHXKHSS 4YaCTb 3JIEKTPOJOB YyKpen/jeHa BO (QuaHuax,
KOTOpble HMelT (OpPMY YCeueHHOrO KOHYyca; KaXKAblii QuaHelu npouxo
3aKperyleH B KepaMHYeCKOH HOXKe C [IOMOLIbI0 TPeX MeTaJIHYecKUX BLI-
ponoB. KOHcoambHaf UHIHHAPHYECKAS KOHCTPYKIUIA TMO3BOASET MOJHO-
CThI0 2BTOMAaTH3HPOBATb MPOH3BOACTBO JaMI; c6OpPKa H TEXHOJOTHiec-
kan 00paGoTKa apMaTyphl NPOH3BOAATCSl C HCIIOJNb3OBAaHHEM  TOYHOM
ONpAaBKH, XECTKO (DUKCHDYIOLLeHl B3aHMHOE Daclno;OJKeHHe 3.eKTPO,108.
B pe3yJbTaTe AOCTHrACTCA NOBbIIEHHAs TOYHOCTb  MEXK3JEKTPOAHBIX
pacCTOSIHHH H .CHHXaeTcsi pa3bpoC napameTpoB .JaMm, a Takxke o6ec-
neunBaercs pPaBHOMEPHHEII TOKOOTOOp ¢ KaTOAa u yMeHblleHHe BHYTpH-
JaMIOBBIX LIYMOB, DTH JNaMOH HMEIOT MeHblyio Ha 15—20% wmouw-
HOCTb HaKana H MOTryT 3¢p¢eKTHBHO paboTaTh NPH NOHHXKEHHBIX Halpsi-
JKEHHSIX aHOJa M 3KpaHHpyoLleH CETKH, B YaCTHOCTH B CXeMaX COBMECT-
HO C TPaH3HCTOpaMHu.

MexaHOTpPOHB!

MexaHOTpOHHble npeo6pa3oBaTesd MeXaHHUYeCKHX CHIHaJoB B
9/IeKTPHYECKHe (MEXaHOTPOHBI) NPeACTaBJAIT cO00ii 3MeKTPOHHLIE J1aM-
Nbl C NMOABHXKHLIMH 3/1€KTPOJAMH, NepeMellleHHe KOTOPHIX NPHBOAHT K
H3MEHEHHIO 3JIeKTDHYeCKHX napaMeTpoB mnpuHbopa. DTo nN03BoJsieT NoO
NpHPALIEHHIO BLIXOAHOTO napaMeTpa (HanpuMmep, TOKa aHOAA) CYIUTb
0 BeJIMUHHE BXOAHOIO (MeXaHHYecKoro) CHrhaJna.

B 3aBUCHMOCTH OT CHCTeMBl MNepefayd MeXaHHYeCKOro CHrHaga
cMelleHHe 3JIEKTPOAOB MOXKET IPOHCXOJAHTb NOA AeliCTBHEM CHJ, [aB-
JeHii HaIH ApPYrHX ¢(akTopoB. COOTBETCTBEHHO MeXaHOTPOHbI MPUMEHs -
10TCA IS H3MEHEHHs JIHHeHHBIX M YIJIOBLIX NepeMelleHHH, AaBJeHHS,
ycKopenuit, ycuauit v T. 4.

KOHCTPYKTHBHO MeXaHOTPOHBl BBIMOJHSIIOTCS B BHAE [OHOAOB H.H
TPHOAOB C OZHHM HJH JBYMsS NOABHXHBLIMH aHogamu (puc. 1.3). Ka-
TOA, KaK MPaBHJO, 3aKpenyieH HemoABH)KHO. UYBCTBHTE/NbHLIM 3JeMeH-
TOM BO MHOIHX THIAX MeXaHOTDPOHOB CJYXHT CTepXeHb (tTolpb),
COeJIMHEHHBIH € aHOAaMH M YKPeNJeHHBIi Ha rH6Koil mMeM6paHe, KOTO-
pas siBAseTcs yactblo 060o;n0ukH mpubopa. UToOH npenoXpaHHTb MeM-
6paHy OT MeXaHHYeCKMX M TeMJIOBBIX MOBPEXIEHHH NpPH 3KCIJAyaTallHH
MexaHOTpoHa, MeMOpaHy 3aKpellIsIOT Ha MeTaljHueckoM d¢uJanie, Ko-
TOPbIit COEAHHAETCH CO CTEKJSAHHBIM 6a/JI01HOM JaMIIBL.
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[pu nofaue MeXaHHYECKOTO CHTHANA HA KOHEl WTBbIPA aHOLBI CMe-
WAWTCA OTHOCHTEGJbHO KaToAa, H B MOCTOBOIi H3MepHTeJbHOH cxeMe
BO3HHKAET HaMpsieHue pa3banaHca, XapaKTepu3yiolllee BeJIHUHHY CHI-
Hana. Bnarogaps HCROJb30BAHHIO CABOEHHOM CHCTEMbI 3JIEKTPOLOB MO-
BBIILIAETCA TOUHOCTL H3MEpeHHi, CHHXKaeTCs BJHAHHe BaKyyMma, Hecra-
OUALHOCTH SMHCCHOHHBIX CBOMCTB KaTojJa M APYrHX (akTopoB Ha na-
paMerpnl npubopa.

CxeMa CHMMETPHYHOTO CABOEHHOIO AHOAA C ABYMS MOJBHKHBLIMH
anogamu (puc. 1.3) ucnoassyercs B npubopax 6MX1C, 6MX3C, 6MX4C,
6MX5C, 6MIX3b u ap. # obecrneyHBaeT BLICOKYIO TOYHOCTb H CTabub-

HOCTb H3MepeHHH. B cBepxmuHHaTIOp-
HbIX MexaHoTpoHax 6MXI1B, 6MX2b

M —~— TOJIbKO OJMH MOABHXHHH aHOA, a BTO-
= POil AMOA CAYXKHT AJIS STaJOHHPOBAHHS.
pnaney Wmeips Takne npubopbl GoJiee MPOCTH, OAHAKO
HMEIOT MCHbIUYI0 CTaGU/bHOCTb H TOY-
ﬁ\ HOCTb.
Merbpand B cnpaBouHnK BKJOueHB Haubonee

pacnpocTpaHeliHble MeXaHOTPOHHI, Npen-
‘ HasHayeHHble AJA NPeUH3HOHHOro H3Me-
$ peHHs JUHEeHHbIX MepeMelleHHH (JHHed-

-'14.75/\ ﬁ””ﬁg HbIX Pa3MepoB) H CHJ, YIJIOB NOBOPOTA,
’ o H36bITOuHblX faasieHuit. Ilo cnocoGy
Stt-armod ynpaBJieHHs 3JeKTPOHHBIM TOKOM 60Jib-

I IIHHCTBO MEXaHOTPOHOB OTHOCHTCA K

npu6opaM C NPOAOJBHBIM YyNpaBJCHH-
eM: aHOABl NepeMellaoTCs BAOJb JIHHITH
- 3JIEKTPHYECKOTO MOJS MeX3JeKTPOLHO-
ro npoMexyrtka. Taxass KOHCTPYKIHs
HMeeT BLICOKYIO UYBCTBHTEJBHOCTb MU
CTabuJIbHOCTb, OTJIHYAETCA XOpoLleH JH-
HeliHOCTbio pabodell XapaKTepHCTHIKH.
Puc. 1.3. Cxxaﬁs‘oipg:g“e"m" Me  CyllecTBYIOT TaKXe npHGOPH ¢ monepey-
HbIM, J1yUeBhIM, 30HAOBLIM U JH(pdepeH-
UHANbHBIM YMpaBJeHHEM 3JIEKTPOHHBLIM
MOTOKOM.

[peuMylecCTBAMH MEXaHOTPOHOB SABJAIOTCA HX UYYBCTBHTEJBHOCTD
K BXOAHBIM CHTHaNaM, NOCTaTOYHO BHICOKHH ypOBeHb BBIXOAHOI'O CHTHa-
N2, Majioe H3MEpHTeNbHOE YCHJIHE, HU3KHE [HTAoUlHe HANMpPAXKeHHS H Ap.
MexaHOTPOHBI MOXKHO HCIOJB30BaTh B KayecTBe JAaTYHKOB aBTOMAaTH3H-
POBAHHbIX CHCTEM YNpaBJ/eHHs TEXHOJNOTHYECKHMH MPOLECCaMH.

Ha 6ase MexanoTponoB pa3paboTaHnl MeXaHOTPOHHble Npeo6paso-
BaTeNd AaBJleHHs (MAHOTPOHBI), MHKDOMETDBHI, YIJIOMEpbi, aKCeJepoMeT-
puf, 2JIeKTPOHHble TEepMOBECH H JAPYrue YCTPOiCTBA, WCNOJb3yemble B
NPOMBILIJIEHHOCTH, Me Li/l1He, B Pa3/In4HbiX 00J1aCTAX HAYKH.

IMpH sKcnayaTaudH MeXaHOTPOHOB CJeAyeT PYKOBOACTBOBATHCSA
HEKOTOPHIMH OGLIHMH NMpPaBHJIAMH.

1. KpenneHue MeXaHOTDOHOB B MeTAJJIOCTEKJIAHHOM O(OpMJIEHHH
peKOMeHAyeTCH NPOH3BOAHTH 32 Y3KYIO 4acTb ero ¢iaHua, Ha KOTODYIO
NpeABapHTeJbHO CJellyeT HakJeHTb 3MOKCHJAHOH CMOJIOH  JKEecTKoe
MeTaJjuHyeckoe KoJsblo. llesecoo6pa3Ho Takke 3aKpelHTb LOKOJb
MexaHOTpOHa (ecau umeercsi). He pekomenayercss KpenjieHHe MeXaHo-
TPOHA 32 CTeKJAHHYIO yacTb GasjoHa. 3amnpelllaeTcsl KpenJeHHe Mexa-
HOTPOHA 332 MECTO Clas CTEKJSIHHON H MeTa/UIHUecKoH uacreji 060JIOUKH.
Henb3si TakXKe 3aKpenJisiTb MEXaHOTDOHbl 3a LITHIPb («Ha BeCy»).
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MexaHOTPOHBl B CTEKASHHOM OQOPMJEHHH CcJelyeT KpenuTb 3a
MeTaJJIHYecKoe KOJbLO, KOTOpOoe HeOoOXOAHMO NpeiBapHTeNbHO Hak-
JeHTb Ha 6anJioH.

2. OcoGoe BHHMAaHHe HeOOXORHMO oO0pallaTb Ha NPaBHALHOCTb
NOJIOXKEHHST aHOLOB IO OTHOLUEHHIO K HanpaBJIeHHIO MeXaHHYEeCKOro CHr-
Hajla. MeXaHOTPOHH CO WITHIPEM HAAO CTaBHTb TakK, YTOOBl HanpasJe-
HIe MeXaHHYeCKOro CHrHa/ja, M01aBaeMOro Ha KOHell LUTHIPs, Gblio nep-
NeHAHKYJSPHO IIJIOCKOCTH aHofoB npubopa. Jlonzkua GBITH IpeaycMoT-
pena aMopTH3auHA npu6opa oT BHOpaLHi ¥ ynapoB.

MexaHOTpOHBl Aas1 H3Mepends YrJos nosopora (6MYX6IT) caeay-
eT YCTaHABJMBATH TaK, YTOOBI MJOCKOCTH GOKOBBIX CMIOASIHLIX MAACTHH
6bL1i1 [apaJijienblibl BOOGparaeMOH IJiOCKOCTH, B KOTOPOR NPOHCXOAMT
OTKJIOHEHHE MeXaHOTpPOHa.

3. Cnenyer skpannpoBath npubop OT NPAMBIX MOTOKOB -TEMJ0ro
H  XoJofHoro Bozayxa. Ecau TpeOyercsi 0cofo BbICOKasi TOYHOCTBb
ramepeunst (ayyuwe 1 MKM), To KoseGaHus TeMmIepaTyphl OKpY kaiolleil
CpeiLl He AUJIKHLI npesbiath *1°C.

4. TIpn 0co60 TOYHLIX H3MepeHHSX HeCTabH/ILHOCTB AHOAHOTO Ha-
npsxeHHss He JoJkHa npeBbiwats 0,1%, a HecTaGMAbHOCTL Hanpsike-
HHs1 Hakana 19%.

5. Ilpy pa6ote ¢ MeXaHOTPOHOM pEKOMEHAVETC CHMMETpHuHas
MOCTOBAast H3MepHTE/JbHAsA CXeMa, COCTOAUas H3 ABYX CONPOTHBJEHMH,
BKJ/IIOYEHHbIX B lleN¥ aHOLOB MEXaHOTPOHA, HCTOUHHKA NHTaHHA aHOAOB,
BKJIIOUEHHOTO B OJHY M3 AMaroHajeil MocCTa, H BbIXOAHOTO OTCUETHOrO
npu6Opa, BKJIOYEHHOTO B APYryI0 JHAroHaJ/Jb MOCTa.

6. UToOul NOBLICHTb JHHEHHOCTb BBIXOAHOH XapaKTEPHCTHKY MOC-
TOBOH H3MepHTEJbHOH CXeMhl ¢ MEXaHOTPOHOM, CONPOTHBJEHHsS Ha-
rpy3oK B LeNsX aHOAOB JOJ/UKHEL NPEBLILATh BHYTPEHHEE COIPOTHB.IE-
HHe KaX/Joil MoJoBHHBI NpH6opa He MeHee yeM B 3 pasa.

1.6. OBILHE NOACHEHUA K CIIPABOYHbIM JAHHbIM

1. [TapaMeTpsl JlaMnbl HeMOCPeACTBEHHO 3aBHCAT OT peXHMa H Me-
TOLa HX H3MepeHHH. DTy 3aBHCHMOCTb CJeAyeT YYHTHIBaTb NPH CO-
I0CTaBJIEHHH NapaMeTPoB JaMi-adajoroB, Hanpumep, B psine cayuaer
B CMPaBOYHHKE NPHUBOAATCH Pa3JiiyHble BEJiIHYHHbI CTATHUECKHX MEKIJICK-
TPOAHBIX €MKOCTeH JlaMN-aHaJOroB, 4TO OODbsCHAETCA H3MepeHueM B
pas3JIHYHBIX pexxuMax (€ 3xpaHoM Hiu 6e3 3KpaHa).

HekoTopbie pa3iHuHs B OCHOBHBIX NapaMeTpax MOIYT OObSCHATL-
Cl PasJH4YHbIMH cnocob0aMH INoJauyd NOCTOSHHOIO HAalpsXKeHHa Ha yi-
PaBJISIOILYI0 CeTKY — C NOMOIbI0O aBTOMATHYECKOTO HJAH (HKCHPOBaHHO-
ro cMemenus. [To3ToMy OHH He MOrYT BJIHATh Ha B3aHMO3aMeNEMOCThb
JaMn B annaparype.

2. HoMHHaNbHbBIE peXHM H3MepeHHH, NPHBOAMMBIA B CIpaBOYHHKE,
OTHOCHTCSI TOJIbKO K OCHOBHBIM CTaTHIeCKHM Napamerpam. Hapsay c¢
3THM HeKOTOpble NMapaMeTPbl H3MepSIOTCS B APYTHX peXuMax., ITo OT-
HHOCHTCA K OOGDaTHOMY TOKY YMNpaBJfiomled CeTKH, BbIXOAHOH MOLLHOC-
TH, HanpAXeHHO BUOPOWIYMOB H T. .

PeXxuMbl H3MepeHHIi mapaMeTpOB MOTyT CYLIeCTBEHHO OTJ/HYaTbCs
OT 3KCNJyaTalHOHHHIX pEeXHMOB NpH HCMNOJNL30BAHHK JaMi B annapa-
Type; OHH, KaK NPaBHJIO, ABJAAIOTCSA 0OJ€e KECTKHMH.

3. OcHOBHbie mapaMeTpul H HX AOMYCTHMble OTKJOHEHHS YKa3aHH
0o0pIYHO [/ HOBHIX JaMNl. B npouecce 3kcmiyaTalHd 3TH NapaMeTprl
MOTYT H3MEHHMTBCS M AaxKe BHIHTH 3a Npejenbl A0OMyCKoB. B noaasasio-
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mem OO/bUIHHCTBE PaAHO3JIEKTPOHHHX CXeM He3HAUHTeAbHHH yXopx ma-
paMEeTPOB JaMIl 3a Npedensl AONYCKOB MNPAKTHYECKH He BAHAET Ha pa-
60Ty anmaparyphi.

4, MuUHHMaJbHas HapaGoTKa AJi1 OTeYeCTBEHHHIX JaMN yKa3aHa B
CNpaBOYHHKE B COOTBETCTBHH CO CTaHAapTaMH HJAH Apyrod oduuxanb-
HOf TeXHHueckKOl JoKyMeHTaumeil. IDTO BpeMsi, B TeyeHHe KOTOPOro
NPOBOAATCS HCNBITAHHA JaMIl AJaA MOATBEPXKAEHHA HX KauecTBa,

Heo6xoauMo MHOAYEPKHYTb, YTO daKTHUecKas HapaGoTKa MHOTHX
NPHEMHO-YCHIHTEJbHBIX JaMI B annapartype IIHPOKOIO INPHMEHEHHs
3HAYHTE/IbHO MpeBHlIdeT MHHHMAJbHYI0. DTO BO MHOTOM ONpeJensieTca
pexuMOM HCIOAb30BaHHs JaMmn B annapatype. He caeayer cMemmuBats
HapaboTKy c rapaHTHeil, ycTaHaBJHBaeMoi AJs NOTpebuTeas, KOTOpas
o6bluHO paBHa 1—4 roxam.

5. B npouecce HCObITaHHH JaMObl MOTYT JIHOO HOJHOCTBIO BHIATH
H3 CTpPOsi B pe3yJbTaTe NeperopaHHs HHTH HaKaJa, KOPOTKOrO 3aMbl-
KaHHS MeXJAy SJeKTPOAaMH M ADYrHX MNOBpexaeHui, Ju00 MOryr He-
CKOJIbKO H3MEHHTb CBOH Mapamerphl. YT0GH OLEHHTb pe3yJLTaThl HCIbl-
TaHHi JlaMnm Ha HapaGOTKYy, YCTaHABJIMBAIOTCS TaK Ha3blBaeMble KpHTe-
pHH HapaGOTKH — JONYCTHMble H3MeHEeHHs BaXKHEeHWHX napameTpoB
AaMM B npouecce HCMbITAHHiA (dHallle Bcero H3MeHEHHS KPYTH3HbI Xapak-
TepHCTHKH, TOKA aHOAAa MWjH ofpaTHoro TOKa ceTku). Ilo mapamerpam-
KPHTEpUsIM OLEHHBAIOT HAJEXHOCTb JaMN NPH HCNBITAHUAX HA 3aBoje-
n3roroBurese. B To Ke BpeMA uYacTb JlaMm, He YAOBJAETBOPSIOLIHX
STUM TpeGOBaHHSIM NIPH HCIBITAHHSX, MOXET OKa3aTbCs BIOJIHC TNpH-
FOAHONH /1 3KCIUNIyaTalMH, TaK KaK BO MHOTHX PaJHO3JEeKTPOHHbIX
cXeMaXx He3HauHTe/lbHble H3MEHeHHsd [apaMeTpoB JaMm MOryT OGbiTb
CKOMTEHCHPOBAHB! COOTBETCTBYIOLUHMH peryaupoBkaMH. CienoBaTelbHO,
HOPMbl Ha KPHTEPHHM OTHOCATCA TOJIBKO K HCIBITAHHAM JlaMI Ha Hapa-
60TKY, a He K JaMnaM, paboTalolluM B annaparype.

6. [lpuBenennas B CnpaBOYHHKe MHHHMaJbHasi Hapa6GoTKa YycTa-
HOBJIEHa, KaK NPaBHJIO, JUIS HCIBITAHHA JaMn NPH HOPMaJibHOH Temme-
patype okpyxatomeit cpeasl, Ecau naMna Hcnosb3yeTcss NpH MOBbILuCH-
HO/t TeMmeparype CpeABl, AOJrOBEYHOCTb 3HAYHTEJbHO CHHXKAETCS.

7. Hanbosbliast temnepatypa 6asjoHa JiaMnbl BO MHOTHX CJjy4asix
yKazaHa TakXe NpH HOPMaJbHON TeMmmepaType OKpy:kKalolleH cpeasbl.
Ecan TemmepaTypa cpeanl moBhiileHa, TeMhepaTypa 6aJjioHa COOTBETCT-
BEHHO BO3PaCTaer.

Han6oabwas temneparypa Gassiona, yKasaHHasi B CHpPaBOYHHKe,
He JOJI2KHA NpeBbIIAaTbCS B caMoil ropsiyell Touke 6ajsoHa Jamnbl (B
GosIblHHCTBE CJ1ydyaeB MPOTHB CepPeHHLl aHOLa).

8. 3naueHus HanpsiKeHust BHOPOWIYMOB, NMpHBeJeHHHe B Tabauuax,
B OCHOBHOM YKa3aHBl JJf HCILITaHHA JiaMIl Ha (GHKCHPOBAHHOM uactoTe
(50 T'u). Ilpu pabore samMn B yc/OBHX BHOGpalu¥ BO BCEM paspelueH-
HOM JAuamasoHe 4acTOT HampsxKeHlie BHOPOIIYMOB MOXET OKa3aTeCs
GoJsiblue, yeM Ha yactorte 50 I'i.

Ogpnako B nojaBasouleM GOMbUIHHCTBE C/IyYyaeB JaMIbl HMEOT ypo-
BeHb BHOPOILYMOB, rOpa3fo MeHbIUHI, YeM 3TO YCTAHOBJEHO B TeXHHU-
yecKOH JOKYMeHTaLMH H yKa3aHo B CcnpaBouHHKe. Hanpsikenus
BHOpOIIYMOB NpHBEACHb B CpPefHEeKBaapaTHueCKHX (3((eKTHBHBIX) 3Ha-
YEeHHUSIX.

9. B psape cayuaeB pnaHHble NapaMeTpoB OTHeCEHH K 3ameproil
namne. 3To 06blyHO O3HayaeT, UTO TOK uYepe3 JaMmy B 3alepTOM CO-
CTOSIHHH He JOJlKeH npesbltiaTh 5—10 MKA.

10. B pasgene «llpesesnbHble 3kCMAyaTauHOHHbBIE AaHHBIE» B 60Jb-
IUMICTBe CYy4YaeB YKa3aHbl HAaHOGOJbIUHE 3HAYeHHA NMapaMeTPOB U pexH-
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moB, HanpsieHue Hakana OOWYHO OrpaHHYeHO HAMMEHBIIMM H HaH-
Go/blIMM 3HaueHMsMH. B TeX cayyasx, KOria Aaercs TOJbKO HaHMeHb-
wee 3HaueHHe NapaMeTpa, 3TO OTMEYEHO 3HAKOM > (pPaBHO WM
goablue).

11. XapakTeDHCTHKH OTAENbHHIX 3IK3EMNJAPOB JaMI MOCYT OTJH-
yaTbCsl OT NPHBENEHHHX B HacTOslleM CIPaBOYHHKE B Ipefetax, o6y-
CJIOBJEHHHX [OMYyCKaMH Ha napaMeTphl. OTH OTKJIOHEHHS He BJHAIOT
Ha B3aHMO3aMeHieMOCTb JaMn B ammapatype, B cnpasounnke npuse-
JeHBl YCPEIHEHHble XapaKTePHCTHKH AJs ORHOH JaMOE H3 TpYNIH,
HO TNPAKTHUECKH OHH MOryT GHTb OTHECEHH K JIo0Oj Jamme, BXOAfA-
pleit B TPynmy, B TOM 4HCJIe H K JaMle-aHajory. B aro H3pauHe
cnpaBOYHHKA He BKJIOYEHH TIpadHuecKHE XapaKTePHCTHKH psja JiamI
orpaHHYeHHOro npuMeHexusi. IIpy HEOOXOXMMOCTH 3TH NaHHEIE MOXHO
HaliTH B NMpPeAbIAYLeM H3laHHH KHHTH.

12. 1% RBOWHBIX MaMn (ABOiiHbBle TPHOAL M T. M.) NapaMeTpu H
XapaKTEPHCTHKH OTHOCATCA K MNOJIOBHHe JaMIbl, €cJd HHOe He Yycra-
HOBJIEHO B CNIPaBOYHHKe.

13. B cnpaBouHMKe u [ OTeMECTBEHHHIX, W ANA 3apyGexHuHX
JaMIl HCTIO/Ib30BaHbl TEDPMHHBI, MpHHATHE B cranRaprax CCCP,

Ycaoruste 0603"3‘\6““8, NPpUHATDHIE B CNPABOYHHKE

Uy — nanpsaxenne nakana
Ua — nanpsxende anona
Ua.n — HanpsixkeHHe aHOAA AHOAA
Uja ncr — HanpsikeHHe HCTOUHHKA TIKTAHKA aHOAA
a.umn — HalpsXKeHHe aHOka B HMIYJbce
a.kp — HalpsixKeHHe aHoJa KpaTepa (B WHAHKaTOpax Ha-
CTPOMHKH)
Ua.nep — nepeMenHoe Hanpsiketne aHona
Uoop — obpatHoe HanpsixKekHe aHoAa
U ¢ — nanpsxenue ceTkH
Ugx — HanpsixeHHe BXOJHOE
U¢.uvmn — HanpsixkeHHne CeTKM B HMIyJlbce
U¢1 — Hanpsixenue 1-it ceTku
U¢yumn — HanpsxkeHHe 1-it CeTKH B HMIyJbCe
cg — HanpsixeHue 2-ii ceTKH
Ucs — HanpsixkeHHe 3-it ceTKH
U4 — HanpsikeHHe 4-}1 CeTKH
Uc.x — HanpsixeHHe KaTOAHOM CeTKH
Uc.ynp — HanpsixkeHHe ynpabJsioliel ceTkH
Uc.p — HanpsixkeHHe 3KPaHHpYIOILeH CeTKH
U, — nanpsixxende sxpaHa
Uy — HanpsixkeHHe AHHOAA
U1 — uanpsixenue 1-ro aAnHoda
U2 — HanpsixkeHHe 2-ro AMHOAA
Uvyck — HanpsixxenHe ycKoputens
yck1 — HanpsixkeHue 1-ro yckopHTens
ycke — HanpsixkeHHe 2-r0 YCKOPHTeJs
U k.1 — HanpsixKeHHe MeXAy KaToNOM K MOojorpesaTtelieM
Uy .p.nvmu — HampsiXkeHHe MeXIYy KaTOLOM H NojorpepaTedeM B
HMIyJbce
U ¢ — nanpsxenne hOKYCHPYIOLLEro JEeKTPoAa
Upginp — BHNPAMJICHHOE HaNpAXKeHHe

45



Uyp — Hanpsxkenue BTOPHUHOR O6MOTKH  TpaHcdopMaTtopa
Ugm — HanpsikeHue BHGPOUIYMOB
Iy — TOK HakaJna
I3 — TOK aHoOza
Ja.um — TOK aHOJa B HMIYJbCe
pelnp — BBIIPAMJICHHBIH TOK
In umnm — TOK AHHOJA B HMMYJbCE
I goump — TOK 2-rO JMHOJA B HMIIYJbCe
lycxe — TOK 2-TO YCKOPHTeJIS
Snp — KpyTH3HA Npeo6pasoBaHus
S| — KpYTH3HA reTepoAHHA
R, — conpoTHBJIeHHe B LeNH aHoAa
Ry — conpotHBieHHe B LieMH KaTojAa AJs NOJAauH aBTOMa-
THYECKOTO CMelleHHst
Ry — conpoTHBI/eHHe Harpy3KH
R¢y — conporHBieHHe B LenH 1-if ceTkn
R¢s — conpoTHBJIeHHe B lend 2-if CeTKA
C — eMKOCTb Harpysku
C.1 — eMKOCTb B LienmH - ceTkH
C ¢ — eMKOCTb HIbTPA
[ — yacrora cjle/lOBaHHA HMNYJAbCOB
1 — MJIMTENBHOCTb HMMYJIbCa
Q — CKBaXKHOCTb
A — AJHMHA BOJIHBI

0Go3Ha4YeHUSt INEKTPOAOB

K — KaTojx
Kp — KaToM rentoaa
Kp — KaToA MeHToja
Kp — KaTol TPHOAA
K(—n) — kaToll (MHHYC HHTH HaKajia MPAMOHAKAJbHHIX JAMI)
K(-+n) —KaTox (1JIOC HHTH HaKala MPAMOHAKAJbHBIX JiaMm)
I — nojorpesartenb Katoaa
A — pBepXHHi1 BBIBOJ aHOAa
K — BepxHuil BHIBOA KaToAA
a ~— aHod
8 — aHOA 00JbLIOH
8y — aHOA MaJhli
ap — aHoj renrojia
ag — aHOA NeHToMd
ap — aHoA TpHoIa
ap — aHOX AHOna
anoas — aHOJ NMOABHXKHBIH
Agen — aHOJ HeMOABHIKHBII
g — aHOX Kparepa
C — ceTKa
€1, C2 H T. I -~ ceTKa nepasi, CeTKa BTOpas H T. 1.
CroTkm — CeTKa NepBas OTKJOHSOUlas
Cx — CeTKa KaTopHas
Cyup — CeTKa ynpasJsiouiast
C; — CeTKa 3KpaHHpyowas
Cx — CeTKa KpaTepa B 3/1eKTPOHHO-CBETOBbIX HHIWKATOpaX
Cyy — CeTKa HHAMKATOPHAA
Cp— ceTKa neHToAa
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Cr — ceTKa TpHoJaa
Cp — CeTKa rentoja
Cp — CBeTALUMACA 3KpaH
8 — 3KpaH
9x — 9KpaH Karoaa
93 — 3KpaH aHoxa
M — MOAYJIATOP
Yy — YCKOpHTEJIH NepBHii, BTOPOl
¢$3 — HOKYCHPYIOWHIT 3JeKTPOS
4 — HHOA
Ap — nediekrop
03 — OTKJIOHAIOLIHH 3JIEeKTPOA
J13 — Jlyyeo6pa3ylow Uil sKpaH
JI— nyyeoOpasyioliue NJacTHHbI
6 — GasnoH (MeTaJlIHUecKuil)

B aBofinbix JaMnax (KpoMe JABOAHRIX TPHOAOB) nepBas CHCTeMa
5JEKTPOAOB OOO3HayeHa ofHMM wTpuxoM (a’, ¢/, x’), BTopan cucrema—
AByMs wTpuxamu (a”, ¢”, k).

<
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PA3ILEJN BTOPONM

CNPABOYHBIE JAHHBIE OBYX3JEKTPOOHbBIX
JAMIT — JUO0QO0B H KEHOTPOHOB

2.1, AMOoAbl OJi JETEKTHPOBAHHA BY

H CBY KOJIEBAHHH

6/16A, 6]16A-B

OcHOBHble mapaMeTpsl
npu Uy==6,3 B, Uanep=165 B, Ra=22 kOu,

Tok wHakana .

Hauaabhbiii Tox amoxa (npu U.z 0n RH—40 KOM)

BuinpsiMJIeHHH TOK .
Tok smuccuu (npu Ua= 10 B) . .
ToK yTeukH Mexay KaToaom H nomrpu}are iew

COHPOLI{BHEHIIC H30Js1UHH MEXKLY 4aHO10M H KATOAOM .

Hanpsizxkenne Bi6poinymoB (npu Re=10 xOwm)
MexanekTpoansie eMKOCTH:

aHOJ] — KaToA . . e e e e e e
Karox — nonorpeearenb e e e e e e
Hapa6otka . . e e e e e e e e e e

Kpurepu#t ouetku:
BHINPAMJIEHHBIH TOK + « v & « & & o o o &

* Oasa namnu 6J6A Gonee 200 MOM.
48

JIHOAB BLICOKOBOJIbTHEIE AJSI AETEKTHPOBAHHS H
Buinpsamiaenus BY u CBY koaebaHuii,

Odopmaenne — B CcTekASTHHON 000J104Ke, CBEpX-
MHHHaTIOpHOe (pHe. 2B). Macca 2,5 r.

C=8 Mx®

(150 + 15) MA
<20 MkA
>8MA

> 35 MA
<20 MmkA

> 100 MOu*
<30mMB

(3+0,7) n®
<5n®

>15004

>7TMA



Mpeneastble 9KCNAyaTaUHOHHBIE RaHHbIE

Hanpsixxenue Hakasa
OObpaTHOe HampsiKeHHe . .
Hanpsaenne Mexay xaTtoaom 0 nonorpeaaTeneM .
BhinpsiMiieHHHIH TOK (CpeiHee 3HaueHue) .

Tok aHopa B uMmysabce . . . e e e e
MowHocTb, paccenBaemas aHOL(OM e e e e e
Temneparypa GaajoHa JaMobl . . . . . . .

e o o o

YCTOHYHBOCTD K BHEIUHHM BO3AEHCTBHAM:

YCKOpeHMe npu BuOpauuM# g . . . . . . .
B Auana3oHe wacrtot, ['m . . . .
YCKOpeHHe NPH MHOrOKPaTHHIX yuapax g .
YCKOpeHue NpH OAHHOYHBIX yaapax g .
YCKOpEHHE NOCTOSIHHOC g -

HHTepBaJ paéolmx Temneparyp oxpymaxomen
cpensl, ° . . .

5,7—6,9B
450 B

165 B
10 MA
70 MA
0,2Br
170 °C
6[J6A  616A-B
10 19
10—300 5—600
— 150
— 500
25 100

. Or —60 Ot —60

10 +90 no +200

Mg 1a| 6467 6464 ,;,;,2 Iz
7 U,=6,38 Us=6,38
60 2% v
50 20—
) /|
40 ~ v 16
30 f'/ //2
o A
20 rd P
10 4 4
/// Ya Ua L~ Un

07 2 3 4 5 6 7 88 B-08-06-04-02 0 02 0% 068

AHOanas XapaKTepHCTHKa. HauanbHaiz anoanasi xapakTepucTHXa.

613, 6A131-U

JHoAB CBEPXBLICOKOYACTOTHLIE ANfl JETEKTHPO-
BAHHA M BEIIPSAMJIEHHS B CXeMaX 3JEKTPOHHBIX
BOJBTMETPOB M  IPYrHX  pa/lHOTEXHHYECKHX
YCTPOHCTBAX B CAHTHMETDOBOM  JHaMa3oHe;
aamna 611311-U Hcnosnb3yeTcs B HMNYJbCHEIX
pexumax.

OdopMienne — B METaNTOCTEKASHHOR  060J104-
Ke, cBepXMuHHMaTiopHoe (puc, 1[). Macca 4 .

4—586
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OcHoBHbHE MapameTphbl

opH Ux=63 B
611311,
Tox Hakana, MA . . . . .210430
Hauanbhuidl 10K aHona (npu Ua=0 u Ra—-

=3 MOwm), MxA . . <0,45
BoblipaMaeHHbl  TOK (npu Uanep=150 B

R.=700 xOm, C=8 mk®), MrA . >200
Tok anona B umuysabce (mpH Ua, ,.Mu—300 B),

MA —
Oépambm TOK (npu Ua——300 B), MKA . . <0,05
Tok yTeukd MeXAY KaTOAOM M [OAOrpeBaTe-

aeM, MKA . e Y
BuyrtpeHHee conpomanemxe Om . <700
YyscrBHTeabHOCTh (mpH f=2000 Ml'u) A/BT >0,3
Hanpsixende  BHGPOLIYMOB (npn Ro=

=10 kOM), MB . . . . . el oxI

PesonancHas AJHHA BOJHHL, CM e e e « . <1,5
MexanekTpoatble eMKOCTH, n®:

HOA —KATOA . . . + « & o & & o <I
KaToj — MOJOrpPeBaTeNb . o + » . . » <4
Hapa6oTka, 9 . . . « « « o & & + « « >2000

Kputepuu oueHKH:

BLINPSIMJEHHbIT TOK, MKA . . « . . . >150
TOK aHOJa B HMITYJbCE, MA . . . .. —

ﬂpeAe.nbﬂue 9KCNNyaTauHOHHbIC AaHHbIE

HanpsixeHne HAKana . . « o« o o o « o o o o o

O6paTHoe HampsiKeHHe . . . AN .

Hanpsi:xkenne mMexay KaToAOM H nvorpenaTeneM

MounocTb, pacceiizaeMasl aHOAOM .

Temneparypa 6aJuona Jamnb (B o6aacTH aﬂom{oro
CHAA) v v v v v e e e e e e e e e

YCTOHYUBOCTb K BHELUHHM BO3ACHCTBHAM:

yckopenie npH BHOpauuH B AHANas3oHe 4acroT
5—2000 Iy . . . e e
ycKopetHe npH OAHHOUHBIX yuapax e e
yCKOpeHue NpH OAMHOYHBLIX yAapax .

ycKopeHyue NOCTOSIHHOE .

HHTepnad pabouHX TeMmueparyp oxp)/Kafomeu L[)(Z-
18

* Toabko aas 60131,
** 100g aast aamnbl 61,1310-H,

6/1131-1
210+30

<0,45

> 550
<0,05

5,7—7B
450 B
150 B
1 Br

190 C

10g
lSOg
500 g*
150 g**

Or —60

" 10 +100°C



611510 "
oA CcBepXBBICOKOYACTOTHBIA AJI1 AETEKTHPOBA-

HHSl MMUYJIbCHHX KoseGaHHil B ABYXCaHTHMeT-

pPOBOM JHaMa3OHe BOJIH.
OgopmaenHe — B MeTaJUIOCTEKIAHHON oBoJsouKe, Ul

C JMHCKOBBIMH BbiBoJaMH (puc, 5[1). Macca

12 r, n

OcHoBHble napamerpbl
npu Un=6,3 B
Tok Hakaia . . . . . . . . D (X ir30) MA
Tok aHoga (nmpu U,=3 B) . e e e 8 i 4) MA
HanpsxeHnue orTceukn Toka aHoxa (OTPHUATENbHOE) . <I1,5B
BoixongHoe Hanpamemle B UMNyJbce * . e e e >70
To xe npu Uy=5,7 B . o a >556B
BoixolHOe HanpsxKeHHe B nmnynbce *x > >10B
EMKOCTD MeXAY aHOJAOM H KaTOAOM . . (1,2+0,3) nd
Hapa6oTka e e e . >300 u
KpHrepuH oueHkH:
BRIXOJHOE HANpsXKeHHe B HMny’abce * . PN >55 B
BbHIXOJIHOe Hanpsi:KeHHe B HMOyabce ** ., . ., , >8B

* IIpu napjaouelt MOWHOCTH B HMNyJabce 500 Br, R ;=400 Om, f<<9600 Mlu,

T=1 MKc.

** IIpu napatolieil MOILHOCTH B HMNyJabce 5 BT, Ry=10 kOm, [<<9600 MTy,

t=1 MKc.

I]pene.nbﬂble 9KCNAyaTaUUOHHbIE AaHHbIC

Hanpsixenne Hakana .
O6paTHoe HanmpsiKeHHe .
Tok aHona B HMNyJbCe . .
MomHocTb, paccenBaemas aHOZOM .
[Tagaouast BLICOKOYACTOTHASE MOLIHOCTb B umnynbce .
JnutenbHOCTh HMMYyJbca . Ce e
Pa6oyas uacroTa
Temnepatypa 6ajnnoHa namnu

YCcTOAYMBOCTb K BHEU:HHM BO3JEHCTBHAM:

yCKOpeHHe mnpd BHOpalMH B JaHana3oHe 4YacTOT
200—600 TI'x .o . .
YCKOpeHHe TNpH MHOI‘OKpaTHle ynapax .
YCKODeHHe MOCTOSIHHOe .
HHTepBa/1 paboynx
cpesbl .

o e

L )

D R Y

oxpy.ma.mﬁeﬂ

.

TemnépaTyp

. L R T T ) . .

4*

.57—6,9B

200 B
0,75 A
0,5 Br
500 Bt
5 MKc

. 15400 Ml'u

150° C

10 g
75 g
50 g

Or —60

"Ro +100° C



A 616, 61161-P

Juoasl cBepXBEICOKOYACTOTHLIE 1A
BaHHst UMNYJbCHBIX curHanos CBY.

ACTEKTHPO-

Kk Odopmienne — B MeTa/JIOCTEKAAHHOA  000Ji04-
n n Ke, cBepxXMHHuaTiopHoe (puc. 1J1), Macca

I 3,5 T.

OcHoBHblE TapameTpbl

npn Uy=6,3 B
671161  6[116]1-P
Tok uakana, MA . . . . . .240+40 260+40
Hauasabhblit TOK aHoAa (npn Ua—O H Ro=
=3 MOwm), MrA . . <0,5 —
Tok karona B HMOyJbce (npu Ua-—60 B =
=2 wmkc, f=50 xlu), MA . . . . > 600 > 600
Tok yTeukH MeXAy KaTOAOM H no;lorpesare-
JeM, MKA . . <20 —
O6paTHbli TOK Karona (HpH Ua———300 B)
MKA . . <0,1 <0,1
BblanMJIeHHbIH TOK (npu U.=80 B, Ru=
=3,5 kOm), MA . . ... . >8 >8
BHyTpenHee conpomane}me OM .. . . . <300 <300
Hanpsixenue . BuGpowtyMoB  (MpH  Ra=
10 kOm), ¥B . . .. . . . . . . . <L, <1,5
MexanekTpoaHble eMKocTH, n®:
aHOJ — KaTox . . R 4 <2
KZiTOJl—IIO[[OI‘peBaTeJIb ) <6
Hapa6oTka, 4 . . . . « « « o« o« « o o >500 > 2000
Kputepuil oueHKH:
TOK KaToAaa B uMmyJaece, MA . . . . . >400 >400
TMpeaeabtble 3KCNAYaTaUMOHHbIE AAHHbBIE
HanpsixkeHne Hakana . . 5,7—-7B (6—
—6,6 B pas
61116/1-P)
OGpaTHoe HampsiKeHHe . . 450 B
HanpsixkeHHe MeXay K4TOZOM H nouorpeearenem 100 B
Tok KaToaa B HMOYJbCE . e 2 A
MouHocTb, paccenBaemas aﬂoAOM . 1 Br
Pabouass w4acrora . . 3000 Ml
HimnysabcHast MoOLIHOCTD, noneowmax K auony (npu
f=2000 MI'y, t=1 Mkc, Q=1670) .. . 2 kBt
Temnepatypa Gannona Jaamnel (B 06,1aCTH aHOlIHOIO
CHAA) v v v v e e e e e e e e e 170" C
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YCTORYHBOCTb K BHELUHUM BO3AEHCTBUSAM:
YCKOpeHHe npH Bu6pauuu B IHana3oHe 4acToT 5—
2000 I'y . . . e e e
yCKOpeHHe MpH MHOrOKpaTHhIX ynapax e e
yCKOpeHHe NpH OAHMHOYHBIX YAapax . . . .
yCKOpeHHe MOCTOsIHHOe . e e
HHTepBa.1 pabouux Tezvmeparyp oxpymaxomen cpe-
OBl « v v & + « +

BhICOKOUACTOTHBIA MHOA AJS  MPEUH3HOHHOTO
aerektupoBanuss BU u CBU HanpsixkeHnus B
H3MCPHTE/bHbIX BXOAHBIX HCTEKTOPaX H Koak-
CHaJbHbIX NEepexoiax JaMIOBBIX BOJIbTMETPOB.
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