HU3BECTHI
TOMCKOI'O OPJIEH A OKTSIBFbCKOY PEBOJIIOLMM W OPJEHA TPYAOBOI'O
KPACHOIO 3HAMEHE NMOJHTEXHIYECKOIQO HHCTHUTYTA umenu C. M. KHPOBA

Tom 210 1974

BJINSIHHUE KOJIEBAHHHW HAMNPSA)KEHHA, ﬂHTAlOLHEFO
FA30PA3PAOHBIE JIAMIIbl, HA 3PUTEJIbHYIO
PABOTOCIIOCOBHOCTDb

B. . HUKMTHH, J. A. 3ACITAHOB, H. A. I¥/1b30H

{[IpencTapiena nayunslM ceMHHAPON KAMENp CBETOTEXHHKH N HCTOMHITKOBR CBETA
U JIEKTPHUECKUX CHCTEM H cereil)

MsmeHeHnst HanpsyKeHHS B CeTH BO BPEMEHH TIPHBOMST K COOTBETCT-
BYIOUIHM H3MEHEHHSIM CBETOBOTO NOTOKAa HCTOYHHKOB CBETa, a CJAef0BAa-
TEJbHO, H OCBEUIEHHOCTH. MCTOUHHKH CBeTa IpefHAa3HaueHbl s paboTbl
Npy yKa3aHHOM [IJ/Isi HUX HOMHHAJIbHOM HanpsikeHud. [IpH HanpsKeHwax,
OTJIHYAIOUIMXCA OT HOMHHAJBHOTO, XapaKTCPHCTUKH HCTOUHHUKOB U [TPA wme-
Hstores. OcoBeHHO 3aMeTHO BJHSIHHE H3MEHEHHH HalpsKeHHs Ha CPOK
cayxObr siamn u [1PA, a TakKe Ha CBeToBOH MOTOK JaMil.

Binsinne u3MeneHus HaupsAKeHHS HA CPOK CAyKOH Ta30pas3psiiHBIX
aamn i [TPA sBasercs npeaMeroM 0co6blX HCCAENOBAHHI H B HACTOALIEH
paGoTe He paccMaTpHBaeTcs.

[loMHMO AJMHTENbHBIX OTKJOHEHHH HAIpSIXKEHHS B OCBETHTEJbHBIX Ce-
TAX YaCTO BO3HHKAIOT KPATKOBPEMEHHBIE GBICTPHIC OTKJOHEHHS, TaK HAa3bi-
Baemble KOJIeOaHHs HANpsXKeHHS, yallle BCEro 0o6YC/IOBACHHBE NYCKOM HJIH
peXHMOM paboThl MOCTATOUHO MOLIHBIX CHJIOBBIX lOTpebuTenell, NHTAeMbIX
OT OBIINX C HCTOYUHHKOM CBeTa TpaHChOpMaTopoB.

[TY9, B ocnoBHOM mno aannelM HccaexoBaHuwit . M. Kmoppuura [1],
VCTaHABJHUBAIOT ClaefyloliHe TPeGOBAHHS: IJS OCBETHTEJLHBIX JaMO KoJe-
Ganust HanpsxKenus no 1,6% nonyckaworcs 6e3 orpaHHYeHHS YacTOTHI, KO-
nebanus B 1,5—4% nomxKub nporcxoauTh He Gosiee 10 pas B uwac, a KoJe-
Gannst Gosiee 4% —He yaume oxHoro pasa B uac. [1o cyuwlecTBy 3TH xe
tpeboBanust Bowan B ['OCT Ha xauectBo asiektpostepruu (IOCT 13109-67),
KOTOPBIM AOMYCKAIOTCA HAa 3aXKMMaX OCBETHTEJNbHLIX JaMIl KoJeOGaHHUS Ha-
IpsizKeHHs: (CBEPX AOIYCTHMBIX OTKJOHEHHH HaNpsiKeHHs1) B 3aBHCHMOCTH OT
YaCTOTEl HX NOBTOPeHHi No (opMmyJe

vt = i + §—7
n
rae V, — kosebauus uanpsoxenus, %,
n—YHCAO TOBTOPeHHUM, yac~!, :

Tor xe TOCT nonmyckaeT AJst OCBETHTEJbHBIX YCTAHOBOK OTKJOHEHHS
HANpSKEHHA OT HOMHHAJILHOTO B TNpefenax oT MHHyC 2,5 a0 naoc 5%.

Oaxako nccnenosanus I'. M. KHoppusra Guisin npoBedeHbl B JOBOEH-
Hble TOABl Ha JlaMIlaX HaKaJHBAHHA. : : R

B nocTynHoll Ham JHTepaType  OTCYTCTBYIOT CBeleHHS 06 HCCAgA0Ba-
HHSX, NOAOOHbIX uccienosannio I'. M. KHoppuHra, no Ha rasopaapsigHbix
Jamnax. B HacTosllee BpeMsl TH JIaMilbl HAXOJAAT CaMoe LIHPOKOe Pachpo-
crpadenue, u no CHull IT-A. 9-71 cTaHOBATCH OCHOBHBLIM HCTOUHHKOM CBe-
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Ta NpH MPOEKTHPOBAHHM OCBETHTEJbHBIX YCTAHOBOK. DTO JesaeT aKTyalb-
HBIM HCCJIE€J0BaHHe BJHAHHSA KoJeOGaHMHA HANpsiXKeHHd Ha YCJOBUS ocCBelje-
HUs rasopaspsIHbIMH JaMnaMu. ‘

Lleapio pa6oTht O6bII0 3KCICPUMEHTAJbHOE MCCJAEAOBAHHE BJIHAHHS
rAVOHHBEL H 4aCTOThl KoJieOaHUH HanpsKeHHd Ha YCJOBHSI OCBEIEHHA TIa3z0-
paspsaHbiMu gaMmnamu. buoiio nposeneno 3 3skcnepumenta. B oneproa
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Puc. 1. 3aBicnMocth  CBETOBOrO MNOTOKA JAaMI HAKAJAMBAHHS
U JIOMHHECUEHTHBIX JaMI NPH IBYXJaMIOBOH CXEMe BKJIQUEHHA
OT HanpsAXeHuA. | — JjaMna HakaJdHBaHHf; 2 — JOMHHECLEeHTHble
JaMnbel  TIpH ABYXJAaMOOBOIl KOMNEHCHDOBAHHON cXeMe BKJOue-
HUg (CyMMapHBIi TOTOK), 3 — JamMna wIcTawilero Toxa; 4 —

JaMna Onepe:alollero ToKa

SKCMEPUMEHTE /IS HCCJACNOBAHMS BJANSIHAA KONeGaHHl HaNpsKeHHS CeTH
Ha 3pHTEJbHYIO H 00llyl0 pabOTOCTIOCOGHOCTD M3yuaiuCh YPOBHH H JIHHA-
MHKa (QYHKUHHA, XapaKTepPH3YIOWHX COCTOSIHME 3PATEJbHOTO aHaaH3aTopa
H LUEeHTpaJbHOIl HEPBHOK CHCTeMbl. B KauecTBe KpuTepHs AJsl OLEHKH CTe-
TIEHH YTOMJIEHHS TIPHMEHSJIOCh OTHOCHTe/bHOe H3MEHEHHe YpOBHel HCcJe-
AYEMbIX TOKazaTeseH 104 BJHSHHEM NO3HPOBAHHONH 3PHTEALHON HATPY3KH.
B skcmepuMmenTe yuacTBOBaJM TpeBHPOBAHHBIE HAGJIOZATeNH C HOPMaJs-
NN 3penHent B Bospacte 20—25 aer (4—06 uenoBeKk B KaKIOH cepui
Habalo1edni). :

OcserutenpHas yCTaHOBKa OblJla CMOHTHPOBAHA B TOMELIEHHH [OUTH
kBaiparHoil ¢opvbl (9,5 X 8,5 m), Bmicotoit 3,5 m, ¢ Kos(phHuMeHTaMI
OTpaxkenust p, = 0,7, p, = 0,6; p, = 0,3. YcranoBka 6nsa BHINOJHEHa
21 cseruabuukoM HIOA-2X 40 ¢ snamnamu JIOLL-40, yumenbhas Mow-
noctb — 20,7 ar/m?, ocsemleHHocTh — 300 4K.

Hag co3nanusi NEPHOIHYECKHX KoJebaHHil HaNpsKeHHst Ha KOMIJeK-
Te Jamnsl — [NPA ncnoabsoBan opnodasswit tpancdopmarop T (puc. 2)
MoulHocTbio 2,6 x8a, Uy = 220 8, Usyyn = 180 8, Usyae- = 260 8 ¢ 101~
MAarHHYHBAaHHEM TIOCTOSHHbBIM TOKOM. [lomo6GHble TpaHchopmatopsl obecric-
YUBAIOT HPOKHWH [HAala30H peryJHPOBAHUS HANPAXKEHHS U J0CTATOYHOC
OnicTponeiicteue [4, 5].

O6moTka ynpaBieHuss tpaHcopmaropa T 3anuTbiBaeTcss OT CeTH
220 s yepes asrorpanchopmarop JIATP u BBIIpSMHTENBHBIE MOCT HA
anojaax. B uenp 0OMOTKH BBENCHO JIONMOJHHTENbHOE  CONPOTHBJEHHE R,
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LIYHTHPOBaHHOE ONEPAaTHBHLIM KOHTAakTOM K pencilHoll cxeMBl vlipaBJAeHHA
Kose6aHusiMKy Hanpsixenust. [Nocneansas, Bo3meHcTBYss Ha KoHTakT K, no-
3BOJIACT DEryJHPOBATH AJHUTEALHOCTD M UACTOTY HUIMCHEHHS HMIIYJbCOB
KoJsieGaHUs HaflpsKeHusi BO BTOpHuHOH oOMoTke Tpaucdopmartopa. Fay6u-
Ha KoJeOaHUH perynupyercss U3MEHEHHeM COmpoTuBJaeHus K.

~Mertonnka coOGCTBEHHO HCCJENOBAHHS 3dKJ0uaJach B CJAEIYHOUIEM.
V Habmaoxatesell nocie 15-MHHYTHOH ajanTauMy 10 CTAHAADTHBIM METO-
IHKaM HCCJIeI0BAJNHCh: BpeMsl pa3jHueHHs, OCTPOTA 3PeHHs, YCTOHUYHBOCTDL
ACHOrO0 BHICHHSA, CKOPOCTb M KAaueCcTBO BHITIOJHEHUs KOPPEKTYpPHBLIX Npof,
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Piic. 2. Cxema -1ICnBLITATEJIbHON YCTAaHOBKH: | — OOMOT-
Ka yHupaBJeHHs; 2 — ocBeTHTe/bHAs Harpyska; 3 — LEnb

penefiHOIl cxeMbl yIpaB/JeHHA Ko.ge0anisgMi HanpsKenng

OYKBEHHBIX H ¢ KoJapllaMu JIaHaosabTa. 3aTeM HCHObITyeMble B TeueHHe
2 YacoB BBLIMOJHSJIH Halpsi:KeHHble 3pHTe/bHble PaboThl 3J1eKTPOaaMIoBOTO
POH3BOJCTBA — OPAKOBKY chupaJseidl HaH 3J1ekTpoaoB. Onepatop B Teue-
HHE 3TOTO BpeMeHH co3laBasi (MJM He co3/aBaJj) KoJeDaHHS OlpeieseHHOl
ravouun (0; 5; 10; 15%) u uacrorsl. 'padux n xapaxkrtep H3MeHeHH# Ha-
NpSKEHHA HCIBITYeMble He 3HadW. Jlocie OKOHUAaHHS BpeMeHH paboThl
HceaeOoBaHHe 110 TeM ke (DH3HOJOrHUeCKUM TOKaszaTeasiM HOBTOPAJIOCH H
JACJAAJIMCh BHIBOJAbI O KayecTBE M NMPOU3BOJAUTEJBbHOCTH TPyja 3a HCTEKLIHE
ABa uaca. DTH HCCJAeJoBaHHA TPOBOAWINCHL B TeueHHe D56 pabouux AHEH.
Pe3yabTaThl HCCAEAOBAHUH GBIJIM MOABEPTHYTH CTaTHCTHYECKOH 06paboTKe.

B rTaba. 1 npuBeleHa 3aBHCUMOCTb YCTOHUHBOCTH SACHOTO BHICHHA H
BpeMeHH pa3JuueHHsi (B CpaBHEHHH € HCXOJHbIM YPOBHEM) OT aMIJHTY[bl
koae6anun gas uvacrorel 30 u 60 Kosc6Ganui B uac. [Ipu ypoBHe 3HAUHMO-
ctn p = 0,05 pazanuns B MOKA3aTeJAAX NPH HAJTHUMH KOJeOaHHA HATIPSIKEHW
H B HX OTCVTCTBHHM CTAHOBSITCH CTaTHUeCKH TocToBepHbiMH Tipu AU > 10%.

TaGanua 1

YCTOHUYNBOCTD SCHOTO BUAEGHHS W BPeMs pas3JHUeHHS [DH DA3HBIX aMILIHTYAAX
M uacToTax KoJaeGaHWii M MOCTOBEPHOCTH Pa3inuuil B nokasarteasx (p=0,05)

o Y cToluiiRoOCTh ACHOTO BHACHHSA | Bpesms pasmivenns

= [Nokasarean, oTHOCH- . )

\~§ TENBHBIE e ILb ' BepogTuocTs [Moxazateab, % BepoaTtHocTb
q

g

© Fayo6unna Koaebhamnui, ‘o

S

Sl _
2510 5 10 15 5 10 15 0 5 10 15 3 10 | 15
30 10,9,0,89(0.85) 0,80 | >p .<p <p | 114V 117 | 122 134 | >p | <p | <p
60 |0,9(0,88(082 | 0,77 | >pi<pi<pl 114|122 127 | 143 | <p| <p| <p
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3aBHCHMOCTb TPOH3BOAHTEJIBHOCTH TPYRa npu 006paboTKe KOPPEKTyp-
HLIX 1Po6 (B CPaBHEHHUH C HCXOAHBIM YPOBHEM) OT AMILIHTYAbl H 4aCTOTbI
KoJseGaHui HaNpsiXKeHUst W JAaHHble O AOCTOBEPHOCTH PAa3JHYHH BbILIEHA-
3BaHHBIX TNOKasaTeneidl B YCJAOBHAX HAJHUHA H OTCYTCTBHA KoJeOaHHA Ha-
npsixKeHus NpHBedeHHB B Taba. 2.

Tabauuwa 2

NMpouaBoAUTENBHOCTh TPYAA NPH Pa3HBIX AMILIMTYRAX H 4aCTOTAX KoJeGanui
H JOCTOBEPHOCTL Pa3fHuii B nokaszareasx (yposeub 3nauumoctn p=0,05)

ez Q6padoTil BYKBEHHBIX KOPPEKTYPHBLIX O6padotrka tabann ¢ Koabuamy

= npod Jlani0ibTa

g INokasa:ean, % | BeposTioctn liokasaTeab, % | Bepoarsocts
2

< Favobuna Kodebauuni, %

5 -

£,

S0 5 10 15 5 10| 151 0 5 ‘ 101 151 5 10 1 15
30 97 1 96 { 93 0 | p| <p| <pj| 100 99 ! 97 | 96 | >p | <p| <p
60 &7 1 95 | 9l 88 | <p| <p| <pl 100 99 I 9 | 94 | >p | <oy <p

3aBHCHMOCTL TIOKa3aTejedl KayecTBa 0OpaBOTKH KOPPEKTYPMBIX Mpod

(B CpaBHeHHH ¢ HCXOAHBIM YPOBHEM) OT aMIIHTYAb KoJebaHH# AJs uac-

10Tl 30 ¥ 60 KoseGaHuil B uac H JAHHble O JOCTOBEPHOCTH pa3JHuHil CO-
aepxaress B T1aba. 3.

TaG6anua 3

KauectBo 06paGoTKM KOPPEKTYPHLIX Npo6 MPH pasHbIX aMAJUTYARX H 4acTOTax Koaebawuii
M JOCTOBEFCHOCTH PA3AMYHA B NMoKa3aTennx (ypoBeHb 3HayMMocTH p==0,05)

= Kadeerso 06padorki 6VKB HHBIX | KauectBo obpadotku 1ad.anu

£ KOPDPEKTYPHUX 11} 0. ' ¢ KoasuaMu Jlanaoabta

‘cz ' Tlorasarean, % | Beposituocry | MNokazatean, % , BeposarHocte
C

; Fay6una KOoadebaHui, %

c -

S ‘\g .

=%l o 510'1515‘10 15 0|5110 15 5 | 10| 15
30 100 | 99 | 95 93 l >p | <lp| <p| 100]99,6! €9 198,53 >p | <p| <p
60 100} 97 | 94 92 ! >p ‘ <p| <p| 100 ’99,5 99 |98 <p | <p|<p

Bo BTOpov 3KCnepHMeHTe, HPOBOIUBILEMCHA HA TOH JKe VCTaHOBKe, HMC-
caeloBaHa CyObeKTHBHAsA OlleHKa KoJleOaHHH HamnpsiKeHHs B CeTH ¢ raso-
pa3psiiHBIMH JlAMIIAMHU C LEJbI0 YCTaHOBHTb KPHBYIO [OPOTrOBOH BHIHMOCTH
MHAT@HHA H KDHBYI0O NOPOra pasgpakeHus. DKCOEPHMEHT 3aK/a0ua.cs
B TOM, UTO aMMJHTYda KoseOaHHH HaNpsiKeHHsl IOCTENeHHO yBeJHYHBAJACh
OT HyJssg. 3a IOPOroBOe 3HaueHWe NMPHHHMAJOCH Takoe, MpH Kotopom 75%
Habmoparteaeli oOHapyXHBaJH H3MEHEHHE OCBEUleHHOCTH. Bo BpeMs 3kK-
cliepuMeHTa 6 HCTBITYeMBIX MPOBOJAHJIH 3PHTENBHYIO paboTy cpefHeilr Tou-
iHoctd (paspsa IV r nmo CHul1-71) w Ha cneumanpubix ©GaaHkax GuxcHpo-
BaJM BpeMs, KOrla OHH 3aMevaJu KoJeGaHHsd OCBEeLeHHOCTH (APKOCTH).

HccnenoBanne noporoB BHAMMOCTH MHraHuiél nokasaso (puc .3), uto
COOTBETCTBYIOLIHE 3HAUeHUst KoJaeHaHHil HaNpsiKeHHs NpPH JamMnax Haka-
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auBaHuA [6] M JIOMHHECLEHTHbIX JaMmmax (B HCCIAeOBAHHON Hamu 006.a-

CTR) CYIIeCTBEHHO Da3HATCS,

CpaBHeHI/Ie BJAUSHHAS KoJeOaHHH Hanpsi2keHuss Ha OCBelUIeHHe raszopaas-
pPAAHBIMH JdaMIaMHu H JaMhaMH HaxKka/JTUBaAHUSA OBLJIO LEJbIO TDETLEro 3KL-

nepUuMeHTa, MPOXOAUBILETO B Kamepe
1,4X1,4X1,4n ¢ OedblMH  CcTeHAMH

S

(per=038) u CBCTOBBIM NOTOJKOM,

N
n

OCBelllaeMblM H& ITPOCBET CBeTHJ/IbHE-

xom OJ1-2X40 ¢ aavnawu J1B-40, au-

60 6 nammamu  naxkaaumsaHua. Sp-

s wdnn

KOCTh [OTOJKa Oblaa  oJIHHAKOBOIN
KakK TpH razopsA3paaHbIX JaMiiaX, Tak

.

U MpH JaMIax HakKaJauBaHHA; ocBe-
UECHHOCTh paboueli TOBEPXHOCTH B

kamepe JgoctHrasa 360 ax. das co-

888

37aHMSI NEPHOJHYECKHX  KoJeGaHui

KORCOCHUT WOFPDRIENYA, %

HanpaXReHIsa HCNOJAb30EAACS 3TOT e

-
[

pervasatop (puc. 2).

B sTom 3xcrnepuMeHTe Hecae10-
BaJacb 3aBHCHMOCTb TPOH3BOAMTE/L-
HOCTH H KaueCcTBa TpyvAa npu obpa-

-

2 345_ w0
Yucrne wonedowud, vac !

Puc. 3. Banaunune
HKeHud Ha I[OpOI‘ BUAMMOCTH MUTaHHA;

10

20 30 450

xosiebanuii Hanpd-

’( g id I r D .
OOTKE  KOPPEKTYDHBIX mpo6 ot Koae | — mnopor BHIMUMOCTH MHFAHMA IpH
GaHui HATIDAKCHHUA, NMTHTAWMET0  saynax wWakanupauusi; 2 — mopor BH-
JaMIbl HakaJAUBaAHHS JUOO JHOMHHEC- AUMOCTH MHTaHHA TIPH JIOMHHECHEHT-

LeHTHble JaMmnbl. PesyastaTel npes-
CTaBJICHbl Ha PHC. 4 H NOKa3bIBAOT

HBIX JaMnax

yYMeHblIeHHe uucjga TIPOCMOTPEHHBLIX 3HAKOB H CHH:KCHHC KauecTBa BLIHIO!I-
HCHHA Hp06 NpH YBEAHUCHUH aMILTHTYIbI B 4acToOThl 'KOJeOAHHH, a TaARMK®
NpH Nepexolie OT JMOMUHECHEHTHBIX JaMIl K JjiaMilam HakKaJdHWBaHHA.
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Puc. 4. 3aBucuMocTb  NpoOH3BOANTEALHOCTH

4)

a)

(a)

it KayectBa (6) TpyAa oT KoOJAeGaHHI HanpsKEeHHS
B CETH ¢ Tra3cpa3psiiHbIMH JaMOaMd u -Jamiamu

HAKaJUBAHUA: —— —— TIOMHHECHEHTHbIE J1aMIIBI;
—,—.~——.— — JaMObl HaxkanuBauud; 1, 4, 7, 10 —
10 koneb/uac; 2, 5, 8, 1l — 30 kenebfuac; 3, 6,

12 — 60 xoneb/uac

KOpOTKO OCTAHOBHMCS Ha OTKJ/IOHEHHSAX HalpAKeHHS. I/I3BECTHO, UToO
Y JIOMHHECUeHTHBLIX JdaMIl NPH OTKJOHEHUAX HanpsxKeHusa B CETH CBETOBON
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IIOTOK H3MeHSeTCsl MeHbllle, ueM v Jamn Hakaausanus [2, 3]. M3 puc. |
HETPYAHO BUAETb, YTO OAHHAKOBOE OTHOCHTE/bHOE CHHKeHHe CBETOBOFO NO-
TOKa y JIOMHHECUEHTHBIX JaMN IpH 2-JaMIOBOH KOMIICHCHDPOBAHHOH CXeMC
IIHTAHHS 110 CPABHCHHIO C JaMIllaMd HaKaJHBaHHA HElGJHOJlaeTCH IIpH OTKJG-
HEeHHSIX Hanpsi:keHus, B 2—3 pasa OOJbIIHX, T. €. AJS JIOMHHECLLEHTHbIX
JaMn JOMyCTHMbl 3HAUMTEJBHO OOMBIIHE OTKJOHEHHS HaNpsiXKeHHs 0o
CpaBHeHHIO C JiaMIlaMH HaKaJWuBaHHA.

YuuteiBast, 4TO H3MeHeHHe CBETOBOTO [OTOKA I(IPH OTKJOHEHHUSIX Ha-
IPSXKEeHHsT 3aBUCHT TaKiKe OT KOHKPETHBIX THIIOB HCTOUHHKOB CBeTa H CXeM
BKJIOUEHHsT UX B CeTb, JLJIS pellleHHsi BONpPOCa O J0NYCTHMBIX OTKJOHCHHSX
HanpsKeHUusl B CETH, MHTAaOUIel JIOMHHECHEHTHbIC JaMIbl, HEOOXOMXHMbBI 10-
NOJHUTE/bHble HCCAEl0BaHUS.

“ABTOpBI  BBIp@XKaloT npusnateapHocte . M. benobopoaosoii,
B. A. KypbsaHoeuu u I'. I'. EpmMoJioBy 3a ydacTHe B NOCTAaHOBKE H IpoBeie-
HHH 3KCIEPHMEHTOB,

Boigoant

l. KosnebaHusi HANpPSAMKCHUS B CETH C Ta30paspsiHbIMH JaMOaMH OCBC-
MeHHS B HCCJAEJOBAHHOM JAHana3oHe uacToT mnpu raybude ao 10% we
CKa3bIBAKOTCH HAa (QVHKUUAX, XaPAKTEPU3VIOWIHUX COCTOSIHHE 3PHTEJbHOTO
aHaJan3aTtopa ' LeHTpaJbHOH HepBHOH cucteMbl. [Ipun raybudHe xomebannii
Gosee 10% yCTAHOBJIEGHO CTATHCTHUYECKH JAOCTOBEPHOE CHHXKEHHE 3PHTEdb-
NBIX M APYLHX (QYHKLHH, a TaKXkKe KOJHYCCTBEHHBIX M KAYeCTBEHHDIX [10Ka-
aTeneH Tpyla.

2. B cerax ¢ rasopas3psAHbBIMH JaMIdMH JOIYCTHMBL OOJbLIHE, YeM
B CeTAX C JaMlaMH HaKaJ¥BaHHs, OTKJOHEHHS HalpsKeHHS.

3. TOCT ua xauecTBO 3JeKTpo3Hepruu U [1Y3 TpebyOT YyTOUHEHHS 10-
IYCTHMbBIX OTKJOHEHHH u KoJeGaHH{l Hanpsi:KeHHs s TrasopaspsajHbiy
JaMil, IJ5 Yero HeoOXOJAMMO NPOBeJAeHHe JAOMOJHHTETbHLIX HCCIeA0BaHIIL
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