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BBE.QEHI1E 

0AHHM H3·MeTOA08 y8enH4eHH~ pa3Mep08 TpeK08 3ap~meHH~X 4ac
TH~ 8 AH3neKTPH4eCKHX AeTeKTopax ~8n~eTc~ 3neKTPOXHMH4ecKoe 
Tpa8neHHe /3XTjltl, CYTb KOTOporo 3aKn~4aeTC~ 8 TOM, 4TO npH 
npo8eAeHHH XHMH4eCKOrO Tpa8neHH~ 8 3neKTpH4eCKOM none C 4ac
TOTO~ 8 HeCKOnbKO Kr~ Ha KOH~e KOHyCa Tpa8HMOrO TpeKa sap~
meHHO~ 4aCTH~bl 803HHKaeT npH onpeAeneHHO~ Hanp~meHHOCTH non~ 
pasp~AHOe n~THO APe80BHAHO~ $OPMbl. PasMep n~THa sa8HCHT OT 
pemHMa 3neKTPOXHMH4eCKOro Tpa8neHH~. npeAnOnaraeTc~, 4TO 8~
COKa~ 4aCTOTa H Hanp~meHHOCTb non~ CnOC06CT8y~T npOHHKH08eHH~ 
KOMnOHeHTOB paCT80pa 8 o6naCTb TpeKa, 803HHKaiOT MHKPOTpe!qHHbl. 
3TO 8~3~8aeT AOnonHHTenbHY~ AeCTPYK~H~ MaTepHana BOKpyr TpeKa, 
H npo~eCC Tpa8neHH~ B 3TOM pa~OHe yCKOp~eTC~. no~8neHHe pas
P~AH~X n~TeH, HX 8enH4HHa sa8HC~T oT MaTepHana AeTeKTopa. HaH
ny4wHe pesynbTaT~ nony4a~Tc~ npH roMoreHHO~ CTPYKType nonHMe
pa111. n~THO MOmeT AOCTHraTb 500 MKM 8 AHaMeTpe H XOpOWO 8HAHO 
He8oopymeHHbiM rnasoM /pHc.l/. 0AHaKo xapaKTepHCTHKa TpeKa -
AnHHa, $OpMa 8XOAHOrO OT8epCTH~, yron 8XOAa - CHnbHO HCKama
eTC~. 8 3TOM cny4ae MOmHO nony4aTb HH$QpMa~H~ TOnbKO 0 KOnH-
4eCT8e TpeK08. 

npo~ecc 3neKTpOXHMH4eCKOrO Tpa8neHH~ nonH3THneHTepe$TanaTa 
/MenHHeKc-0/, nonHKap6oHaTa H nonHMepa CR-39 npHMeH~nc~ An~ 

PHc.1. MHKpo~oTorpa

~HH pa3pli,!J;Hb1X Ill'!TeH 
Ha TpeKaX OCKOIIKOB 

,a;eneHHH 244 Cm ,a;nH cny
qaJi TpaBIIeHHli 175 MKM 

naBCaHOBOH nneHKH B 
30%-HoM pacTBope KOH 
rrpH 70°C B TeqeHHe 

3 qaCOB. qaCTOTa H 
HarrpHJKeHHOC Tb IIOJili 
paBHbl COOTBeTCTBeHHO 

2 Kf~ H 10 KB/cM. 
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A03~MeTp~~ He~TpOHOB, a TaKme An~ per~CTpa~~~ OCKOnKOB Aene
H~~ ~ anb~a-4aCT~~, BXOA~~~X B AeTeKTOP nOA np~M~M yrnoM /1~( 

B AaHHO~ pa6oTe 3TOT B~A TpaeneH~~ ~ccneAoeanc~ c ~enb~ 
B~~CHeH~~ B03MOmHOCT~ yeen~4eH~~ pa3MepOB TpeKOB OCKOnKOB Ae
neH~~ ~Aep B reoMeTp~~ o6ny4eH~~ ~. 4TO HeOOXOA~MO An~ pa3-
pafiOTK~ MeTOAOB aBTOMaT~3a~~~ np~ npOCMOTpe 6onbW~X nno~aAe~ 
naecaHoe~x AeTeKTopoe, ~cnonb3yeM~x e 3Kcnep~MeHTax no ~3y4e
H~~ ~AePH~X npo~eCCOB C H~3K~M B~XOAOM npOAYKTOB peaK~~~. C~H

Te3e ~ no~cKe e np~POAHbiX o6pa3~ax TpaHcypaHOBbiX ~ ceepxT~me

nbiX 3neMeHTOB. 

3KCnEPHMEHTAnbHA~ 4ACTb 

B Ka4eCTBe AeTeKTopoe ~cnonb30Ban~cb non~3T~neHTepe~TanaT
H~e nneHK~: naeCaH /oTe4eCTBeHHOrO np0~3BOACTBa/ TOn~~HO~ 50 
~ 175 MKM ~ Men~HeKc-0 /aHrn~~CKOrO npo~3BOACTBa/ - 175 MKM. 

06ny4eH~e OCKOnKaM~ AeneH~~ ~Aep K~PM~ ~ ypaHa npOBOA~nOCb 
Ha B03AYXe ~ B BaKyyMe; yron BXOAa OCKOnKa B AeTeKTOp MeH~nC~ 
OT 0° AO 90° ; 3HeprM~ OCKOnKOB ~3MeH~naCb C nOMO~b~ TOHKOrO 
non~Kap6oHaTHoro nornoT~Ten~ ~n~ B03AYWHoro npoMemyTKa. 

KaMepa An~ 3neKTPOX~M~4ecKoro TpaeneH~~ cxeMaT~4HO npeA
cTaeneHa Ha p~c.2. np~ TpaeneH~~ AeTeKTopa C ABYX CTOPOH 
/p~c.2a/ naecaHoea~ nneHKa /2/ noMe~aeTc~ MemAY ABYM~ eMKOCT~
M~ /1/, 3anonHeHHbiM~ 3neKTpon~TOM /paCTBOpOM An~ TpaeneH~~/, 
B KOTOp~~ norpyma~TC~ H~Kenee~e 3neKTPOA~ /3/ 151

• 

Afl~ TpaeneH~n nneHK~ C OAHO~ CTOPOHbl OAHa ~3 eMKOCTe~ 
/p~c.2a/ 3anonH~eTc~ 20%-Ho~ NaCl , n~6o AeTeKTOp noMe-
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PHc.2. CxeMw 3UeKTPOXHMHqecKoro 
TpaeneHHa AeTeKTOpa: a - Ana 
TpaeneHHa C ABYX CTOpoH; 6 -
c OAHOH cTopOHbi. I - eMKOCTH 
Ana 3neKTponHTOB, 2 - AeTeKTop, 
3 - 3neKTPOAbi, 4 - npoKnaAKa 
H3 TKaHH, 
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~aeTC~ Ha MeTann~4eCKy~ nn~TY C nPOKnaAKO~ ~3 TOHKO~ TKaH~, 
CM04eHHO~ 3neKTpom1ToM NaC1141 /p~-tc.26/ .MeTann~4ecKa~ nn~Ta 
cnym~T BTOphlM 3neKTPOAOM. AflR HarpeeaH~~ ~ nOAAepmaH~~ nOCTO
~HHO~ TeMnepaTypw B nepBOM cny4ae ~CnOnb3yeTC~ BOA~HO~ TepMO
CTaT, a BO BTOPOM - TepMOCTaT~pOBaHHa~ BOAa, npoTeKa~~a~ 4e
pe3 MeAHhle Tpy6K~, np~na~HHhle CHI13Y K nn~-tTe. 

HaMeHeH~e napaMeTpoe 3neKTp~-t4ecKoro non~ npoBOA~nocb reHe
paTopoM c nnaeHoH peryn~poeKo~ Hanp~meH~~ lAo 2000 B/ 11 c~
Hyco~Aanb,HO~ ~OpMO~ BOnHbl. 4aCTOTa MeHRnaCb OT 1 00 r~ AO 6 Kr~. 
Pa3Mep n~THa ~3MepRnc~ Ha M~KpocKone M6H-3, C4eT co6~T~~ npo
BOA~nc~ n1o16o c noMO~biO npoeK~~OHHoro ycTpo~cTea 11M~Kp~OT11 , 
n~6o B~3yanbHO. Ha p~c. 1 npeACTaeneHw M~Kpo~oTorpa~~~ pa3pRA
HbiX n~TeH, nony4eHH'biX"ii'P~ TpaeneH~~ 175 MM naecaHa, o6ny4eH
Horo OCKOnKaM~ AeneH~~ RAep 244 Cm. 

H3y4anacb 3<!>~eKTI1BHOCTb o6pa3oeaH~~ ~ een~-t4~Ha pa3PRAHbiX 
nRTeH B 3aB~C~MOCT~ OT HanpRmeHHOCT~ ~ 4aCTOThl nonR, yrna BXO
Aa ocKonKa e AeTeKTOp ~ ero 3Hepr~~. HarpeeaH~R, ynbTpa~~-tone

Toeoro ~ raMMa-~3ny4eH~-t~ AO ~ nocne o6ny4eH~~ ocKonKaM~ Aene
H~R, a TaKme OT napaMeTpoe npo~ecca TpaeneH~~= KOH~eHTpa~~~ 
3neKTpon~TOB, TeMnepaTypbl ~ An~TenbHOCT~ npo~ecca. 

HanpRmeHHOCTb nonR onpeAenRnacb KaK OTHOWeH~-te HanpRmeH~R, 

noAaeaeMoro Ha ~4e~Ky (V) , ~ Ha4anbHO~ Ton~~~:bl AeTeKTopa (L): 
E = V/L. Ben~4~Ha V ~3Mep~nacb MemAY 3neKTPOAaM~ ~ e Te4eH~e 
ecero npo~ecca nOAAepm~eanacb nocTO~HHO~. 

PE3Y nb TATbl 

AfiR TpaeneH~R AeTeKTOPOB ~cnonb30BancR BOAHhl~ pacTBOp ,1' 

KOH /2/, KOH~eHTpa~~~ KOToporo ~3MeH~nacb OT 10 AO 40% /ee
cOBhlX/. C yeen~4eH~eM KOH~eHTpa~~~ /p~c.3a/ pa3Mep pa3pRAHOro 
n~THa paCTeT, np~ 30% AOCT~raeT MaKC~MyMa, 3aTeM npo~CXOA~T 
ero yMeHbWeH~e. Bo scex AanbHe~w~x 3Kcnep~MeHTax ~cnonb3oeanc~ 
30%-H~~ paCTBOp. 

PoeT TeMnepaTyp~ pacTeopa, npoAonm~TenbHOCT~ TpaeneH~~. 
4aCTOTbl non~ ~ Hanp~meH~~ np~BOA~T K yeen~4eH~~ pa3Mepa nRTeH 
~ ~X KOn~4eCTBa. 

Pe3ynbTaTbl 3Kcnep~MeHTOB An~ ocKonKOB AeneH~~, BXOAR~~x 

e AeTeKTOp noA yrnoM 90° c 3Hepr~e~ 210 M3B, npeACTaeneH~ Ha 
p~c. 36-6, 3a ~cKn~4eH~eM AaHHbiX no 3~¢leKT~BHOCT~ per~cTpa~~~, 
KOTopa~ onpeAen~nacb AnR ecero cneKTpa ocKOnKoe AeneH~R np~ 
o6ny4eH~~ B reoMeTp~~ 2rr. 

<!JOHOB~e n~THa, CB~3aHH~e C HeCOBepweHCTBOM CTpyKTYP~ non~
Mepa ~ Ka4eCTBOM noeepXHOCT~, Ha naeCaHOBO~ nneHKe TOn~~HO~ 
50 MKM nORBn~~TCR np~ Hanp~meHHOCT~ non~ ~18 KB/CM, 4TO XOPOWO 
cornacyeTcR c AaHHbiM~ pafiOTbl 121 An~ nneHKM ~3 Men~-tHeKca-0 Ton-
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PHc.3,3aBHCHMOcTb Be
JlH'IHHbi paspHp;Horo 

TIHTHa: a - OT KOH~eH

Tpa~HH 3JleKTpOJlHTa; 
6 - OT TeMnepaTypbl 

3JleKTp0JlHTa npH 
pasnH~~x napaMeTpax 

3JleKTpH~eCKOrO TIOJlH 

AJlH TIOJlH3THJleHTepe-

4JTaJlaTOBblX TIJleHOK 

TOJl~HOH 50 H]75 MKM, 

J) 
[MKM] 

500 

2SO 

60 

~jO 

20 

20 40 60 

l11aa JOZ KOH 
• 50 HK IIQ~CaH 

+ 115 11K HeiiUHeKC 

ao r·c 

/'(' '2KHZ IOK~, 
/ 11Sf1Kf1 

~ 1KHZ IOK%,., . 50HKH 

1 2 J " 5 t [I(QC] 

PHC. 4, 3aBHCHMOCTb BeJlH~HHbl paspH,IJ;HOrO TIHTHa OT 

~JlbHOCTH TpaBJleHHH llpH 7rf' C ,IJ;JIH JlaBCaHOBbiX 
TIJleHOK TOJI~HHOH 50 H 175 MKM, 
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200 

100 

o IIQ~CQH 50 HKN /a/ 

+ na!JcaH 11S1'1KH 

•/1(}/IUHUKC 11SNKI'1 

PHc,S, 3aBHCHMOCTb BeJlH~H~ 

paspH,IJ;HbiX TIHTeH /a/ H 9~eK
THBHOCTH TIOHBJleHHH TIHTeH /6/ 
Ha TpeKaX OCKOJlKOB p;eJleHHH 

2 it 

OT HanpHEeHHOCTH TIOJlH H ~ac

'BKHZ TOThl npH TpaBneHHH nonHSTHJleH-
~ TepeclJTanaTHb~ nneHOK TOJl~HOH 

50 H 175 MKM B Te~eHHe ] ~aca 
npH 70°C, 

2KHZ A IIIOC /6/ 

(0 8KH.j 
2KHZ 

1KI-IZ 

70"C lt~ac 
o,s £ cK'fC'f11 

6 8 10 f2 £ [1<8/cM) 2 " 6 8 10 12 

~I-1H0.:1 100 MKM, 0AHaKO I-'ICnbJTaHI-'Ifl fionee TOJ1CTOro /175 MKM/ Ma
Tepl-'lana noKa3aJ11-1, 4TO ¢QH nORBJ1ReTCR np~-1 HanpRmeHHOCTRX n011R 
>1 0 KB/cM /4aCTOTa 2 Kf1.1/. ~11-1HHManbHaR eenH4HHa HanpR>KeHHOCTH, 
Heo6XOAHMaR A11R ofipaaoeaHHR nRTHa, cocTaBnReT 3-4 KB/cM. 

YeenH4eHHe HanpRmeHHOCTH nonR 6onee 3¢~eKTHBHO cKa3biBae1cR 
Ha eenH4HHe paapRAH~x nRTeH 1-1 HX KOJ1H4eCTBe /e reoMeTpHH 2rr I 
npH 6onbwe.:1 4acToTe nonR /pHc. 5/. 4To KacaeTCR 4aCTOTbl nonR 
B HCCJ1eAyeMOM HHTepeane /p;c:b7, TO 3¢¢eKTHBHOCTb perHCTpal.IHH 
/A/ AOCTHraeT MaKCHMyMa np;-r-Kfl.l, a pa3pRAHOe nRTHO 3aMeTHO 
pacTeT TOJ1bKO AO 4aCTOTbl 4 Kfl.l. 

npH o6pa60TKe AaHHbiX ¢H3H4ecKoro 3KCnep!-1MeHTa HeOfiXOAHMO 
3HaTb reoMeTpH~ B~J1eTa OCKOJ1Ka AeneHHR 1-13 MHWeHH, no3TOMy np!-1 
H3y4eHHH napaMeTpOB 3J1eKTpOXHMH4eCKOrO TpaeneHHR Ofipa~aJ10Cb 
BHHMaHHe Ha COXpaHeHHe ¢0pMbl TpeKa, no KOTOpO~ MO>KHO onpeAeJ1RTb 

yron exoAa e AeTeKTop. TaK, HanpHMep, TpaeneHHe e 30%-HoM 
pacTeope KOH npH 70°C, HanpR>KeHHOCTH nann 10 KB/cM 1-1 4acToTe 
2-4 Kfl.l AaeT pa3pflAH~e nRTHa AO 100 MKM C XOpOWO B~AeJ1eHH~M 
TpeKOM OCKOJ1Ka, 

CHH>KaR HanpR>KeHHOCTb nonR AD 8 KB/cM npH 4acToTe 2 Kfl.l, 
YAaJ10Cb H3fiaBHTbCR OT ¢oHa TpeKOB fiAep OTAa4H, B03HHKa~~HX npH 
o6ny4eHHH AeTeKTopa 6~cTp~MH He~TpOHaMH. 

AnR H3Y4eHHn aaeHCHMOCTH pa3Mepa nRTHa 1-1 3~¢eKTHBHOCTH ero 
o6paaoeaHHR OT 3HeprHH ocKonKa AeTeKTOpbl o6ny4aJ1HCb nepneHAH-
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PHc. 6. BJIHHHHe qacTOTbl 

A nonn Ha BeJIH'IHHY. paspH~HbiX 
DHTeH, 

1,0 KynRpHO YIX noBepXHOCTYI B Ba
KyyMe 4epes nornOTYITenH 113 
nonHKap6oHaTa "' Ha B03AYXe 
Ha pa3HOM paCCTORHYIYI OT MYI
WeHYI, 0Ka3anocb, 4TO Ha Tpe
Kax OCKOnKOB AeneHYIR C 3Hep
rYieH -10 M3B MomHo nony4aTb 
pa3PRAH~e nRTHa B 10-30 MKM 

0,5 
B Te4eHHe 4aca np11 4acToie 
nonR 2 Kr~, HanpRmeHHOCTYI 
10 KB/cM "' TeMnepaType 70°C 
30%-Horo paCTBOpa KOH. npYI 
yBenH4eHYIYI 3HeprYIYI pa3Mep 
nRTHa pacTeT Yl AOCTYiraeT 
MaKCYIMYMa np11 30 M3B. 3Hep
rHR paCC4YITbiBanacb AnR ycpeA
HeHHOrO npofiera TRmenoro 11 
nerKoro ocKonKOB no Ta6n11~aM 

h--1--~--~--+---~~~--J HopTKnH$$a 161 H ~ynMepa 17 1 • 
f 2 3 I, S 6 V [KHZ] CpeAHRR BenH4YIHa nRTHa np11 

YBenYI4eHYIYI yrna BXOAa OCKOn
Ka AeneHYIR B nneHKY oT 0 AO 90 ° pacTeT. 1'13MeHeHHe yrna npoBOAH
nocb np11 ofiny4eHYIYI B~nyKnolil ~YinYIHAPY14eCKOA noBepxHOCTYI naBcaHa 
napannenbHbiM ny4KOM OCKOnKOB AeneHYIR B BaKyyMe, nRTHa o6pa3yiOT
CR 1 ecn11 yron npeB~WaeT 12°, 4TO COOTBeTCTByeT npYIMepHO 75%-HOH 
perYICTPai..IYIYI BCeX OCKOnKOB AeneHYII. RAep, BblneTaiOUIYIX 113 MYIWeHYI 
TOnlliYIHOH, He npeB~wa~111elil 1 Mr/cM2,B reoMeTpYIYI 2rr. 

~1YIKp0¢0TOrpa$YIYI o6pa30BaHYIR pa3PRAHbiX nRTeH Ha TpeKaX OC
KOnKOB AeneHYIR, BXOARUIYIX B AeTeKTOp nOA yrnaMYI 12-15°,nOKa3aHbl 
Ha p11c.7. BnYIRHYie TeMnepaTyp~ OTmHra AeTeKTopoB nocne o6ny4eHYIR 
YIX OCKOnKaMYI Ha o6pa30BaHYie nRTeH npeACTaBneHO Ha pYIC,8. 0T~Yir 
B Te4eHHe 4aca np11 TeMnepaType B~we 100°C yMeHbwaeT pa3Mep 
nRTHa. nocne HarpeBaHYIR AeTeKTopoB np11 200°C Ha KOHI..Ie npo
TpaBneHHbiX TpeKOB BYIAHbl TOnbKO KOpOTKYie /5-10 MKM/ peAKYie BeT
BY! pa3pRAa. B 3TOM cny4ae, no-BYIAYIMOMY, HarpeBaHHe oKa3biBaeT 
AeliiCTBYie TOnbKO Ha AeCTPYKTYIPOBaHHbiH YIOHaMYI nonY!Mep 1 TaK KaK 
OTmYir AeTeKTOpa AO o6ny4eHYIR OCKOnKaMYI He MeHReT pa3Mepa nRTHa 
no CpaBHeHYIIO C KOHTpOnbH~MYI o6pa31..1aMY!, 3¢QeKTYIBHOCTb o6pa30Ba
HYIR pa3pRAOB yMeHbWaeTCR AO 60% npYI B~AepmY!BaHYIYI AeTeKTOpa 
B Te4eHHe 4aca np11 TeMnepaType 200°C. 

06ny4eHHe ynbTpa$HoneTOBbiM ceeTOM c AnHHOiil BOnH 3200-4200 A 
. Yl YIHTeHCYIBHOCTbiO 3·101 5 KB/cM2 B Te4eHY!e BpeMeHYI OT 30 MYIH AO 

6 
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PHc.7. MHKpo~oTorpa~HH o6pasoBaHHH paspH~HbiX nnTeH Ha 

TpeKaX OCKOJIKOB ~eJieHHH 244Cm, BXO~H~X B ~eTeKTOP 
no~ yrJIOM I2-I5°.TpaBJieHHe JiaBCaHOBOH nJieHKH TOJI~HOH 
50 MKM npH 70°C B Te'leHHe I 'l:aca. qacToTa H Hanpn~eH

HOCTb DOJIH paBHhl COOTBeTCTBeHHO I Kf~ H IQ KB/cM, 

J) 

70°C .xJ% KOH (.,« 
(H~~j 101cl'1 

fKHl fO~f... (KHZ 7V't (IICJC 

60 t I I ....... 50 

30+ ' 25 

I' 

roc 
PHc.8. BJIHHHHe oT~ra, o6ny
'leHHoro OCKOJIKaMH ~eJieHHH 
~eTeKTOpa Ha BeJIH'IHHY pas

pH~HbiX nHTeH, 

0 
I o' lo' /ol lo' K{Rod}-

PHC. 9. 3aBHCHMOCTb BeJIH'IHHbl 
pa3pH~HbiX DHTeH OT ~03hl 
raMMa-o6JIY'l:eHHH, 

3 4, AO Yl nocne o6ny4eHYIR YIX OCKOnKaMYI AeneHYIR He OKa3ano 
BnYIRHYIR Ha npOI..IeCC 3neKTpOXYIMYI4eCKOrO TpaBneHYIR Yl pa3Mep~ nR
TeH, 
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YMeHbWeHHe paaMepoa nRTeH Ha6n~Aanocb a cny4ae y-o6ny4eHHR 
AeTeKTOpa/npH A03e 6onee 10 6 paA/, 4TO, B03MOmHO, CBR3aHO C 
H3MeHeHHeM CTPYKTyp~ nonHMepa. Oco6eHHO aaMeTH~M 3~eKT cTaHo
BHTCR npH A03e 6onee 5·10 7 paA, 4TO COOTBeTCTByeT B03pacTaHH~ 
norno~eHHR caeTa nonHMepoM, KaK noKaaaHo a pa6oTe 18~ YMeHbwe
HHe paaMepoa nRTeH Ha6n~Aanocb HeaaBHCHMO OT Toro, nOABepran
CR y-o6ny4eHHn AeTeKTOp, yme oony4eHH~~ OCKOnKaMH AeneHHR, 
nH60 AflR HX perHCTpaUHH HCnOnb30BancR AeTeKTOp, nOABepraBWH~CR 
y-o6ny4eHH~. nononHHTenbH~e y - HflH ynbTpa~HoneTOBOe o6ny4e

HHR He npHaenH K nORBneHH~ ~HOB~X TpeKOB, 

BblBO,llbl 

3neKTPOXHMH4ecKoe TpaaneHHe nonH3THneHTepe~TanaTHbiX AeTeK
TOpoa 3Ha4HTenbHO yaenH4HBaeT pa3Mep~ TpeKOB OCKOflKOB AeneHHR 
RAep /AO 500 MKM/, 4TO cnoco6CTByeT YCKOpeHH~ H ynpo~eHH~ npo
uecca Ha6n~AeHHR. 

3~eKTHBHOCTb perHCTpaUHH aKTOB AeneHHR OCTaeTCR AOCTaT04HO 
B~COKO~ /75%/. 

BBHAY Toro, 4TO o6paaoaaHHe paapRAH~x nRTeH aaBHCHT OT 3Hep
rHH OCKOflKOB AeneHHR /npooera H CKOpOCTH TpaaneHHR BAOflb TpeKa/, 
YAaeTCR npoBOAHTb AHCKPHMHHaUH~ 3~eKTa OT ~HOB~X RBneHH~.npH 
HCnOflb30BaHHH MeTOAHKH 3neKTpOXHMH4eCKOrO TpaaneHHR HeOOXOAHMO 
Y4HT~BaTb 0 4TO B~COKaR TeMnepaTypa H raMMa-H3fly4eHHe B Te4eHHe 
~H3H4eCKOrO 3KCnepHMeHTa CHHma~T pa3Mep nRTeH H 3~~eKTHBHOCTb 
HX nORBneHHR. • 
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