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KaK H3BeCTHO, OAHHM H3 ycJIOBHH peaJIH3al\HH CTpHMep

HOro pe)KHMa HBJIHeTCH <l>opMHpOBaHHe KOPOTKHX HMilYJibCOB 

/ 10- 20 HC/' 06ecne1.mBa10w;Hx HanpH)KeHHOCTb 3JieKTpH'le -

CKOro IlOJIH 15-25 KB/cM B pa6o'leM 3a3ope KaMepbI. ,lJ;JIH 

3TOH l\eJIH, KaK npaBHJIO, HCilOJib3yeTCH reHepa TOP ApKaAhe- · 

aa-MapKca H ABOHHaH 4>opMHPY10l.l\aH JIHHHH Tuna- Blumlain. 
B pa6oTe /I/ 6blJia BbICKa3aHa HAeH H CAeJiaHa IlOilhITKa 

peaJIH3al\HH BbICOKOBOJibTHOH CHCTeMbl Ha OCHOBe HMilYJibC

HOro TpaHc<l>opMaTopa. IlpoCTOTa KOHCTPYKI.\HH, ue60JibWHe 

ra6apHTbl, OAHH KOMMYTHPYIOl.l\HH pa3pHAHHK H Bcero JIHWb 

OAHH HaKOilHTeJibHbIH KOHAeHCaTop AeJialOT 3TY UAelO npHBJie

KaTeJibHOH. B HaCTOJil.l\eH pa6oTe OilHCbIBalOTCJI xapaKTepuc

THKH. CHCTeMbl, KOTOpaH HCilOJib30BaJiach AJIH IlHTaHHH OAHO

MeTpOBOH CTPHMepHOH KaMepbI. 

3KcnepuMell1TZQ.llbllQJl Y~111Qll06KQ 

IlpHHI.\HilHaJibHaH cxeMa BbICOKOBOJibTHOro IlHTaHHH CTpH

Mepnoii KaMepbI npHBeAeHa Ha PHC. 1. OcHOBHbIMH Y3JiaMH 

ycTaHOBKH HBJIHIOTCH: HMilYJibCHblH TpaHc<l>opMaTop C KOMMy

THPYIOW:HM pa3pJIAHHKOM pl H HaKOilHTeJibHOH eMKOCTblO C • . I 
H ABOHHaJI KOaKcHaJibHaJI <l>opMHpyrow;an JIHHHJI /ct>JI/ C pa3PHA-

H.IIKOM p 
2 

• 1-iMilYJibCHbIH TpaHc<l>opMaTop npeACT8.BJIJieT co-

6oii HHA,KTHBHO CBJ13aHHhie KOHTYPbl C YAapHbIM B036Y)KAe

JIHeM 12 . BhIXOAHOe HanpH)Kenue TaKoro TpaHc<l>opMaTopa 

AaeTcJI B pe3oHaHCHOM CJiyqae Bbipa)KeHHeM /1/ 

/1/ 

3AeCb C1 - eMKOCTb HaKOilHTeJibHOro KOHAeHcaTopa; C 2 -

eMKOCTb Harpy3KH <l>opMHPYIOl.l\eH JIHHHH; U o- HailpJl)KeHHe, AO .. 
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K0Toporo Jap.srn<aeTCH HaKOIIHTeJlhHhIH K0H):{eHCaTop; W + H 

w - orrpeneJl.llIOTC.ll C00TH0IIIeHHeM 

WO ' w 
w+ = v'1-k 

WQ 

y'l + k 
/2/ 

rne WO • peJ0HaHCHa.11 'laCT0Ta; 

1 1 w =---= --
0 -- --

v'LICI v'L2C2 
/3/ 

H k = 
L12 

\/'Li1=2 
- K034>ci>Hl(HeHT CB.IIJH K0HTypoB. 

lfa rrpuaeneHHOH JaBHCHM0CTH BpeM.11 ):{0CTIDKeHH.11 nep-

aoro MaKCHMyMa paBH0 

t I MaKc."" rryl-k V LI Cl /4/ 

OTCIO):{a BH):{H0, 'IT0 MaJlbie apeMeHa HapacTaHH.11 HMilYJlhCa 

MoryT 6b1Th peaJIHJ0BaHhI rrpH k ➔ 1 H rrpu Manoii HHAYKTHB· 

H0CTH rrepBH'IHOH o6MOTKH L 1 • O61.Que qiopMyJlbl ):{JI.II Hepe

J0HaHcHoro CJly'la.11 H pac'leTbl apeMeHHOH JaBHCHM0CTH Bbl· 

X0):{Horo Hanp.H)KeHH.11 ):{JI.II paJHbIX K03qJti>Hl(HeHTOB CB.IIJH 

k M0)KH0 HaiiTH a pa6oTe 131. 
KoHCTPYKUH.11 lHMIIYJlhCHoro TpaHctl>opMaTopa noKaJaHa 

. Ha PHC. 2. B rrepau•rnyro 06MOTKY, C0CT0.111.QYIO HJ 0.D,H0ro 

BHTKa KOHycoo6paJHOH qiopMbl, II0MeI.QaeTC.11 BT0PH'IHa.11 06-

M0TKa, rrpe.D,cTaBJl.llIOI.Qa.11 co6oii 28 BHTK0B Me):{HOH Tpy6bI 

/ ¢ 5 MM/, HaMOTaHHOH Ha IIOJlhlH l(HJIHH.D.P HJ oprcTeKJla. 

3aJop Me)K.D,y BTOpH'IHOH H rrepBH'IHOH o6MOTKaMH BhI6HpaeT

C.ll TaK, 'IT06bI II0JIY'IHTh B0JM0)KH0 60JlhIIIHH K03qJqJHl.(HeHT 

CB.IIJH, C O.D,HOH CT0p0Hhl, H 'IT06bI o6ecrre'IHTh 3JleKTpH'le· 

CKYIO rrp0'IH0CTb JaJopa, • C .n.pyroii CT0P0Hhl. 

Ilo.n.coe.D,HHeHHe K qiopMHpyroI.Qeii JIHHHH ocyI.QeCTBm1eTCH 

C II0M0I.QhlO K0HH'le CK Oro rrepeX0.D,HHKa C rrpo.D,0JlhHhIM paJ

pe J0M ):{JI.II ycTpaHeHH.11 BHXpeBbIX T0K0B. IlepBH'IHa.11 o6MOT· 

Ka BMecTe C K0HH'leCKHM rrepexo.D,HHK0M 0.D,H0BpeMeHH0 CJIY· 

)KaT cocy.n.oM .D,Jl.11 .IJ.H3JleKTpHKa /TpaHcqiopMaTopHoe Ma'cJ10/. 

K rrepBH'IHOH o6MOTKe TpaHCqJOpMaTopa II0.D,KJllO'laeTCJI crre-

1.(HaJlbHhlH MaJIOHII.D.YKTHDHhIH 11aKOIIHTeJ1bHhlH K0H.D,eHcaTop 
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/ C1 = 400 11'1>, L ~ 10 HI'/, KOTOphlii 3ap,rncaeTCH OT HC

TO~llIHKa IlOCTOHHHoro Hanp.H)KeHHH AO 50 KB. 
IlpH cpa6aTLIBaHHH pa3pHAHHKa pl , HBJIHIOl.l.\eroc.H ynpan

JI.HeMbIM pa3p.HAHHKOM TpnraTpOHHOro THila, HaKOilHTeJILHhlll 

KOHAeHCaTop pa3p.H)KaeTCH 11epe3 nepBH'IHYIO o6MOTKY, B 

pe3yJILTaTe qero Ha BhIXOAe o6MOTKH IlOHBJI.HeTCH OCUHJIJIH

PYIOl.l.\ee HanpH)KeHHe, <fiopMa KOToporo noKa3aHa Ha pnc. 3e. 
H 36. 

Pa3pHAHHK Pi HBJIHeTCH Han6onee Ba)KHLIM 3JieMeHTOM 

TpaHccpopMaTopa, TaK KaK OH onpeAeJIHeT 3a.Aep)KKY BhlCOKO

BOJibTHOro HMilYJILCa n CTa6HJihHOCTh cpa6aTLIBaHHii. MaTe

pnanoM OCHOBHhlX 3JieKTPOAOB pa3pHAHHKa P1 HBJIHeTCH 

, KOMnayHA BOJibcppaM-MeAL, IlOA)KHraIOl.l.\HH 3JieKTPOAH3rOTOB

neH H3 BOJibcppaMa. 3anycK pa3pHAHHKa OCyl.l.\eCTBmleTCH 

HMnynLcaMH OTPHUaTeJILHoii nonHpHOCTH aMnJIHTYAOii 20 KB, 
OCUHJIJIOrpaMMa KOTOphIX npHBeAeHa Ha PHC. 3B. 3aBHCHMOCTh 

3aAep)KKH BhICOI<OBOJihTHOro 

B pa3pHAHHKe P1 npHBeAeHa 

OilTHMaJILHhlll AHana30H 

/1,4< p
1 

< 1,7/ amM. 

HMilYJibCa OT A'l.BJICHHH a3oTa 

ua pHC. 4. OTCIOAa BHAUO, 'ITO 

,IJ;aaneunii COCTaBJIHeT 

, 11.MnynLChl co BTOPH'IHOU o6MOTKH Tpanc<bopMaTopa no

AaIOTCH Ha 3apHAHhlll 3JieKTPOA <bopMHpyromeu JIHHHH. <l>op

MHpyromaH JIHHHH COCTOHT H3 Tpex I<OaKCHaJILHhlX l.(HJIHHAPOB 

H KOMMYTHpyiomeljO HeynpaBJIHeMoro pa3pHAHHI<a P2 , 3a

IlOJIHeHHOro 3Jiera30M ( SF6). ,!J.JIHTeJILHOCTh <bopMHpyeMoro 

HMilYJILCa onpeAeJIHeTCH AJIHHOU e 3apHAHOro 3JieI<TPOAa H 

AH:JJieKTpHKOM / ( =2,2/ H B HameM cny11ae paaHa tit = 

= 9,8 HC/M. IIepeAHHU <bPOHT n cnaA BhlCOKOBOJlhTHOro HM-
/4/ 

nynLca B OCHOBHOM 3aBHCHT OT reoMeTpHH pa3pHAHHKa P2 ' . 
Bhl6op pa6011ero AaBJieHHH onpeACJIHCTCH yCJIOBHeM l:pa-

6aTLIBaHHH pa3pHAHHKa P2 a nepnoM MaKCHMyMe Hanp,i)Ke

HHH TpaHc<bopMaTopa. 3aBHCHMOCTh aMilJIHTYAhl ccpopMHpo

BaHHOro HMilYJILCa npn <bHI<CHpoBaHHOM 3a3ope B pa3p,i,z:urn1ce 

P2 OT AaaneHHH 3nera3a no1<a3aHa ua pnc. 5. 

li3Mepeune napaMeTpOB BhICOKOBOJihTHhIX HMilYJihCOB 

npOH3BOAHJIOCh C IlOMOI.QhlO Tpex eMI<OCTUhIX AaT'IHKOB. 

~poMe Toro, AJIH KOHTPOJihHhlX H3MepeHHH Ha HCilhITaTeJibUOM 

CTeHAe npHMeHHJIHCh OAHU MaJIOHHAYKTHBHhlll OMH'leCKHU 

AeJIHTCJlh H OAHU uanpaaneHHhlll OTBeTBHTCJib /cM. Ilpnno

)KeHHe/. 

7 



600"3 I 
500HceK 

Puc. 3a. BblXOOHOe 11anpJ1J1ce11ue UMnyAbCHOZO mpa11cif10pMa
mopa 6e3 cpa6ambrna11w1 pa3pJ1011uKa P 2 /u3Mepe110 oamtJu
KOM 1/. 

600K5 I 
I I l I r' I · I 11:..----1 I I I I 

I . 
200HCeK f t1=400HC8K 

Puc. 36. BblXOOHOe 11anpJ1xe11ue UMnYAbCHOZO mpa11c¢opMa
mopa npu cpa6ambrna11uu· pa3pJ101tuKa P2 /u3Mepe110 oamtJu
KOM 1/. 

50,6 l 
I I I , JJ I I I I I I I I I 

200HceK 

Puc. 3e. 3anycKa101JIUii UMnyAbC pa3pJIOHUKa P1 . 

8 

I 
·j 
I 

450"3 I 
1JHce'iJ I 

~HC;t !&ce; I 
Puc. 3z. BblCOKOBOAbmHblU UMnyAbC B cmpUMep11oii KaMepe 
/U3Mepe11 oam'lUKOM 3/. 

t, 
U,ceK] 

900 

800 

700 

600 

500 

400 

. 

Ff 

! 
1 12 

U0 =46 K6 

p1 :1_15aTM 

d = 8MM 

' 
I 

T 
_,1/ 

,-1--t--r 1 

I ynpa(u1ReMb1ii auanaaoH 
I I paapRaHwra 
l I I 

1.4 1.6 1.8 2.0 

I 
/,1 

I 
I 

I 

I 
I 

' I 
I 

I 

22 2.4 p1 
[0TH] 

Puc. 4. 3aeucuMocmb 3aoepxKu t 3 om oaeAe11uJ1 p1 /a3om/ 
e pa3pJ1011uKe P1 • CmamutJecKuii npo6oii e pa3pJ1'o11uKe Pi 
npoucxooum npu oaeAeuuu p1 = 1,15 amM. · · 
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Oc.uunnorpaMMa BblC0K0B0JibTH0ro HMilYJibCa B CTPHMep

HOH KaMepe Il0KaJaHa Ha pHC. 3r. Bu,IJ.HO, '-ITO HMilYJibC 

HMeeT cne.ny10x.uue napaMeTpb1: 

u 
[K-8] 

400 

HanpH)KeHne 

)J.JIHTeJibH0CTb HMilYJihCa 

Ha Il0JIYBbIC0Te 

nepe,IJ.HHH tlJpoHT 

cna.n 

/450±25 / KB 

15 HC 
5 HC 
8 HC 

/" 

/ 
~ 

V Uo=46 KfJ 

/ p1 =1,5arM 

X2 =10MM 300 .... 
V 

200 / 
100 

.. 

0 
0 1 2· 3 4 P2 

[an-1] 

Puc. 5. 3aeucuMOC1llb aMnAU1llYObl_CfPOpMupoeallH020 UMnYAb· 
ca npu ,PUl(CUpoeaHHOM 3Q30pe /X2=JO MM/MeXOY3AeKmpo
OOMU pa3pRoHuKa P

2 
om oaeAeHUR p 

2 
3Aeza3a SF 

6 
. 

10" 

UMnljflbCbl CO 
cquHmu.nJTfl/./U0HHblX Cl/eml/UK06 

3any 
6b!COK 
UMny. 
mpaH 

cc 

:K 
'J60JTbmHOeO 
bCHOeO 

pop11amopa 

T-A 
KOHfJepmop 

I 

Koa 
-

,_.. 

I 
CY 

t 
(JJ 

!:lcmpot1cm6o 

--

~H3U 

38M TPA 

UMnynbCbl 

c aam11uK06 1,2,3 

/ 

XJ.5) 
/ 

/ 

~a5) 
/ 

Y.D,fl 

Koo 

Puc. 6. Ilprmt1unuaAbHQJI cxeMa 3AeKmpoHUKU OAR U3MepeHUJI 
cma6UAbHOC1llU aMnAUTllYObl U 3aoepXKU 6blCOK060Ab1llH020 
uMnyA&ca. CC - cxeMa coenaoettuR; ,lf.5 - ammemoamop; 
CY, <P - rfiopMupoeameAu UMnyA&coe; KO,11 - Kooupo~UIUK; 
Y,lfJI - UHmezpamop /yoAUHUTlleAb/. 
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i 

'-IUC/10 co6btmuu f, 

501- 2 KQHQ/IQX 

1.0' . 

30 

20 

10 

AMnnumyi'la uMnynbco6 f, 1<aMepe 

3%1 FWHM 

(llam'-IUK '3) 

u3MepeHue 206 

'-IUC/10 co6b1muu. 503 

< u> = 450 1<6 

- 1,, J - ---'-- - -~ 
1.20 

50 

1.0 

30 

20 

10 

1.1.0 l.60 

'-luC/10 C06btmUU 

f, 2 KaHanax 

380 1.00 420 

l.80 

440 

500 520 540 1<ar-1anb1 

3ai)ep>K1<a uMny11bcob 6 KOMepe 

{i)am'-luK J) 

<t3 > = 440 HCeK 

FWHM 

L__ --·---1~ 

460 480 500 l<0HQ/lbl 

Puc. 7. Pacnpeov,eHue aMn11umyo u 3aoepJ1CKU uMny11bcoe 
e · cmpuMepHoii KaMepe. Cpeo11J1J1 aMn11umyoa cocmae11J1em 
<U> = /450±25/KB, a cpeoHRJI 3aoepJ1CKa <l:3> = /440± 
±5/ HC. . 

'12 

~ ,, 

!I 
-~ 

Ta6nnua 1 
IlapaMeTpbl BbICOKOBOJibTHOro IIHTaHHH 

IlapaMeTp BeJIHqnHa 

11MIIVJihCHLiii TpaHcdlopMa Top 
IlepeHqHLiii KOHTYP 

HaKOIIHTeJibHaH eMKOCTb 
qffCJIO BHTKOB rrepeHqHoii o6MOTKH 

Ci = 400 H<P 
N 1 = 1 

HH,!J,YKTHBHOCTb 
OMHqecKoe corrpOTHBJieHHe 

HCKpoeoro KaHaJia pa3pH,!I,HHKa 

BTopHqHLiii KOHTYP 
qffCJIO BHTKOB 

HH,!J,YKTHBHOCTb 
eMKOCTb qiopMHPYIOI.Qeii JIHHHH 

,!J,e MllqlHPYIOI.Qee corrpOTHBJieHHe 

Ce113aHHhle KOHTyphl 
K03qlqlHUHeHT CBR3H 

K03qlqJHUHeHT TpaHCqJOpMaUHH 
Ja,!I,ep)l{Ka rrpH cpa6aTLIBaHHH 

pa3p11,!I,HHKa 
B nepBOM MaKCHMyMe 

BO BTOpOM MaKCHMyMe 
CTa6HJihHOCTb 3a,!I,ep)l{KH 

,l].B O ii Ha 11 qi O•P M H pyroiua 11 
BHeIIIHHH ,!J,HaMeTp 4 

BOJIHOBOe conpoTHBJieHHe 

;:vrnmi 3ap11,!J,Horo 3JieKTpo,!J,a 
,!J,JIHTeJibHOCTb HMilYJibCa Ha 

IlOJIYBhICOTe 
BpeMH HapacTaHHH HMilYJibCa 

Ha ypoeHe 0,1 - 0,9 
CTa6HJibHOCTb aMilJIHTY,!J,hl 

L 1 = 0,22 MKI' 

R1 = 0,04 OM 

N2= 28 
L2= 120 MKI' 
C2= 0,85 H<P 
R = 15 OM 

g 

k = 0,7±0,1 
T = 10±0,5 

t,} MaKc. = 450 HC 

t' 2.MaKC.= 1100 HC 

A{ /t,, = +2,8o/o 
3 .J -

JIHHHH 

fPri = 400 MM 
Z' = 25 OM 
f = 1,05 M 

L'H = 15 HC 

T = 5 HC 

AU/u= ±1,5o/o 

IloCKOJibKY OCUHJinorpaqmpoeaHHe, He 1103BOJIHeT. H3Me

PHTh aMIIJIHTY.U.Y BbICOKOBOJihTHOro. HMIIYJihCa C roqHOCThIO 

nyqrne 5o/o, aMIIJIHTy,!J,a H 3a.u.ep)KKa 6bIJIH H3MepeHbI C rro

M01.QhIO 3JieKTpOHHKH, 6noK- cxeMa KOTOpoii .. rrpHBe,!J,eHa Ha 

pHc. 6. Bee rrapaMeTphI rrepe,!I,aBaJIHCh .u.n11. o6pa6oTKH B 3BM 

TPA qepe3 ycTpoiicTBO CBH3H 151 . lfa pe3yJILTaToB 3THX 

H3MepeHHii, noKa3aHHblX Ha PHC. 7' BH,!J,HO, qTo CTa6HJihHOCTh 
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BblCOKOBOJibTHOro HMilYJibCa / < u > = 450 KB/ COCTaBmi:eT 

/'). u / u = ±l ,5o/o, a 3a,nep:>KKa BhlCOKOBOJibTHOH CHCTeMhl 

<t3 > = 440 HC H HMeeT HeCTa6HJihHOCTb Llt 3/ t 3. =±2,Bo/o. 

KpoMe Toro, Haii,neHO ·, qTo CTa6HJihHOCTb BblXO,!J;HOro Ha

np,nKeHHH TpaHcfPopMaTopa 6e3 cpa6aTbIBaHHH pa3pH,IJ;HHKa 

p2 paBHHeTCH ±O,6o/o. lfa :noro cne,nyeT, qTo CTa6HJibHOCTb 

aMilJIHTY,IJ;hl HMilYJibCa B CTPHMepHOH KaMepe B OCHOBHOM 

onpe,neJIHeTCH pa3pH,D;HHKOM p2 . 
IloJie3HO 3aMeTHTb, qTo npH cpa6aThIBaHHH pa3pH,D;HHKa 

p 2 BO BTOpOM MaKCHMyMe BbIXO,!J;HOe HanpH:>KeHHe . noqTH 

B 2 pa3a BbIIUe' qe M npH cpa6a ThIBaHHH B nepBOM MaKCHMyMe 

HanpH:>KeHHH TpaHc<l>opMaTopa /CM. pHC. 3a/. O,nHaKO 3a

,nep:>KKa npH :noM yBenuqHBaeTcH OT 450 ,no llOO uc. 
OnucaHHaH BbICOKOBOJibTHaH CHCTeMa ycneurno HCilOJib-

30BaJiaCh ,IJ;JIH IlHTaHHH CTPHMepHoii KaMepbl H BhI,IJ;ep:>KaJia 

6onee 10
5 

cpa6aTbIBaHHii. B Ta6JIHIJ,e 1 npHBe,IJ;eHbl OCHOBHbie 

xapaKTepHCTHKH CHCTeMbl. 

ABTOpbI cqHTaIOT CBOHM ,IJ;OJirOM no6naro,napuih 

fl. llbonepa, ·3. B.KpyMIIITeiiHa 3a noMOIIJ,h npH npoBe,neHHH 

H3MepeHHH, r.lioMa, B.Pop6eKa, B.M.CyBopoBa H H.H.Xo

BaHCKoro 3a IlOJie3Hhle o6cy:>l<,neHHH, a TaK:>Ke E.Il.Ky,npHIIIOBa 

H A.11.lllu6acoBa 3a TexHuqecKyIO IlOMOIIJ,b. 

JlpUAOJICeHUe 

Onucauue ucnoAb3yeMb1X oam'luKoe u cnoco6b1 
ux KaAu6poeKu 

,l(aTqHK 1 npe,ncTaBJIHeT co6oii KOaKCHaJibHblll eMKOCTHOii 

,neJIHTeJih, pacnoJio:>KeHHhlll B nepexo,ne Me:>K,ny HMilYJihCHhlM 

TpaHc<l>opMaTOPOM H <l>opMHPYIOIIJ,eH JIHHHeii. OH H3rOTOBJieH 

H3 Me,IJ;HOH <l>oJibrH /wHpHHa 100 MM, T OJIIIJ,HHa O, 2 MM/, 
H30JIHPOBaHHOH OT 3a3eMJIHeMoro Kopnyca TpaHcd>opMaTopa 

CJIOeM npoMacneHHOH 6yMarH. 

,l(aTqHKH 2 u 3 npe,ncTaBJIHIOT co6oii IlOJIOCKOBble eMKOCT

Hble ,neJIHTeJIH, pacnoJIO:>KeHHbie B nepexo,IJ;HHKe H B CTPHMep

HOH KaMepe. OHH H3rOTOBJieHbl H3 Me,IJ;HOH <l>oJibrH TOJIIIJ,HHOH 

0,2 MM, H30JIHPOBaHHOH OT Kopnyca MaiinapOBOH nneHKOll 

TOJIIIJ,HHOH 0,1 MM. 

14 

nonuypemaH 

Z=250M 
('6o3dyx) 

4 

100!2 
15. 

Puc. 8. Bneumuii uanpaeAeHHMii omeemeumeAb Ha ebixooe 
¢opMupy10111eii AUHUU. 

,l(JIH KOHTpOJibHhlX H3MepeHHH, npoee,neHHblX Ha HCilblTa

TeJibHOM CTeH,ne, HCilOJib30BaJICH HanpaBJieHHblll OTBeTBHTeJib, 

pacnoJIO:>KeHHblll Ha BHewHeii IlOBepXHOCTH KOaKCHaJibHOro 

eoJIHOBo,na ,nnuHoii 2 M /puc. 8/. ,l(JIH o6ecneqeiiuH :meKTpuqe

cKoii CBH3H B BOJIHOBO,IJ;e 6hIJia c,neJiaHa IIJ,eJib ,!J;JIHHOii 1,8O M 

H IIIHPHHOH 5 MM. B KaqecTBe H30JIHTOpa npuMeHHJICJI neHo

IlOJIHypeTaH /,nH3JieKTpHqecKaJI npOHHIJ,aeMOCTb ( .::: 1 / TOJI

IIJ,HHOH 5 MM. BoJIHOBOe conpoTHBJieHHe TaKoro OTBeTBHTeJI.11 

COCTaBJIHeT 50 OM. Ha puc. 9 npHBe,neHa OCIJ,HJIJIOrpaMMa 

BhlXO,IJ;HOro HMilYJibCa cl>JI, H3MepeHHa.ll - C IlOMOIIJ,blO 

HanpaBJieHHOrO OTBeTBHTeJIH. XapaKTepHOH oco6eHHOCThlO 
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HanpaBneHlIOro OTBeTBHTenH HBnHeTCH MaKCHManhHaH )J,IlH· 

TenhHOCTh nepe,D;aBaeMoro HMnynhca, 3aBHCHU\aH OT ,D;IlHHhl 

OTBeTBHTenH, n OTPH:UaTenhHhlH BhI6poc nocne HMnynLca. OT

CIO,D;a cne,D;yeT, 'ITO oc:unnnorpaMMa JJ,aeT npaBHnhHOe npe,D;

cTaBneHHe o qipoHTax H aMnnnTy,D;e-u3.Mep11eMoro nMnynLca. 

Ha HCilhITaTenhHOM CTeH,D;e- HCil0Ilh30BancH TaIOKe OMH· 

qecKnii ,D;aTtJHK / A2/, cocTOHU\HH . H3 JJ.BYX ,D;ennTeneii 

/pHC. 10/. IlepBhIH ,D;ennTenh o6pa3oBaH ,D;BYMH :UHilHH,D;pHqe

CKHMH CilOHMH BO,D;HOro paCTBOpa cynhqJaTa Me)J,H /:meKTpH· 

qecKaH npoBO,D;HM0CTh ""45 OM· CM/. A BTopoii ,D;enHTenh 

BhIIlOilHeH Ha 6a3e MailOHH,D;YKTHBHhiX 06'heMHhIX pe3HCTOpOB 

THna TBO. BL16op pacTBopa CuS04 onpe,D;enHeTcH TeM, 

'ITO OH BhI,D;ep)KHBaeT 6onhIIIHe :rneKTpHtJeCl<He nonH / A2/ 
H B0CCTaHaBnHBaeT CBOH CBOHCTB_a B cnyqae npo6oH. Ko3qi

qJH:UHeHT ocna6neHHH nepBoro ,D;ennTenH onpeJJ,en11eTCH B 

0CHOBH0M OTHOIIIeHHeM ,D;IlHH f 2/f l , ·· HOMHHan BhIC0KOOM· 

Horo nneqa BToporo ,D;enHTenH - Heo6xo.D,HMO BhI6HpaTL no 

B03MO)KHOCTH 6onLIIIe' 'lT06hI Y¥eHhllIHTh. 3aBHCHMOCTh 06-

ll{ero K03qlqJH:UHeHTa ,D;eneHHH OT TaKHX qJaKTopoB, KaK H3Me

HeHne TeMnepaTyphl HilH H3MeHeHne XHMH'leCKOH 'lHCT0Thl 

pacTBopa. B HaIIIeM cnyqae / R1 = 1500 OM/ npH H3MeHeHHH 

npoBO,D;HM0CTH paCTB0pa B 2 pa3a o6mHii K03qlqlH:UHeHT ,D;ene

HHH H3MeHHeTCH MeHee tJeM Ha lo/o. 
3TOT OMH'le·cKHI!, ,D;enHTenh cny)KHil ,D;IlH H3MepeHHH non

Horo BhlXO,D;HOrO HanpH)KeHHH <l>Jl. lfa oc:unnnorpaMM 

/pHC. 11/ .BH,D;HO, 'ITO aMnnHTy,D;a npe,D;hIMnynLca/06pa3yeMo

ro npn JapH,D;Ke <l>Jl/ cocTaan11eT/ ~150/o OT aMnnHTY,D;hl 

OCH0BHOro HMnynhca /H3Mepem'> 6e3 CTPHMepHOH KaMephI/. 

EMKOCTHhie ,D;aTtJHKH 2 n 3 H Hanpa:eneHHhIH 0TBeTBHTenh 

HenpaBHilhH0 nepe,D;aIOT 3T0T npe,D;hlMilYilhC, IlOCKOilhKY HX 

BpeMeHHaH Il0CTOHHHaH MeHhllle ,D;IlHTenhHOCTH npe.D,hIM· 

nynLca. 

KanH6poBKa yKa3aHHhIX ~aTtIHKOB jKp0Me .D,aTtJRKa 1/ 
npoBO,D;HnacL a pe)KHMe cTaTHtJecKoro npo6011 pa3pHJJ.HHKa 

P2 npn Il0HH~eHHOM IlOCTOHHHOM HanpH:lKeHHH / '--' 10 KB/. 
Ilpo6HBHOe iianpH)KeHHe pa3pHJJ.HHKa P2H3MepHnOCh CTaTnqe

CKHM BOilhTMe.-i:poM /C-196/ c T0'lHOCThlO lo/o. HMilYilhChl 

C ,D;aTtJHKOB no,D;aBanHCh Ha OTKil0HHIOU\He nnaCTHHhl OC:UHn

norpaqia u qioTorpaqinpoBairnch. IlpenMymecTBo 3Toro cno

co6a C0CTOHT e TOM~ 4TO ,UJIH Kann6p0BKH ,D;aTtJHK0B HCil.0Jih • 
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Ta6JIHl.(a 2 
IlapaMeTpbl HCIIORh3yeMblX ~aTqHKOB ~nH H3MepeHHH BbICOKO· 

BORhTHblX HMIIYRbCOB 

,lJ.aTqHK 

~aT<rnK l 
~aFIHK 2 
~aT'-IHK 3 

OMHqecKHH 
~enHTenL 

HarrpanneHHhIH 
OTBeTBHTenh 
/~nHHa 1,80 M/ 

K~Hl.(HeHT 
~eneHHH 

1050:l 
2200:l 
7000:l 

2500:l 

370:l 

BpeM11 Hapa

CTaHHH 

He H3MepeHO 
2 HC 

2 HC 

2 HC 

BpeMeHHaH 
IIOCTOHHHaH 

T=C R 
/R =50 OM, 
C - eMKOCTb 

~a~quKa/ 

100 HC 
60 HC 

200 HC 

2 HC MaKCHManbHaJI 
rrepe~anaeMaa 
~nHTenbHOCTb 
12 HC 

3YIOTCH HMIIynhChl, HMeIOll.(He Te )Ke BpeMeHHbie rrapaMeTpbI, 

qTo H H3MepaeMbie BbICOKOBORbTHhie HMIIYRhCbl. 

,lJ.aTqHK l Henh311 Kanu6poBaTb TaKHM o6pa30M, IIOTOMy 

qTO K03cl>4>Hl.(HeHT ocn:a6neHHH KOM6HHHpOBaHHhIX eMKOCTHO· 

OMHqeCKHX ~enHTeneH 3aBHCHT OT qacTOTbl. KpoMe Toro, 

MH H3MepeHHH KOne6aHHH BhICOKOBORbTHoro HaIIpH)KeHHH 

TpaHciiiopMaTopa Heo6xo~HMO yqHTbIBaTb eMKOCTb H3MepH

TenhHOro Ka6en11. Ko3cl>4>Hl.(HeHT ~eneHHH ~aTqHKa 1, yKa3aH

HblH B Ta6nHl.(e 2, HBnHeTCH pe3ynhTaTOM pacqe'.fa. IlpH 3TOM 

rrpe~rronaraeT.CH, qyo aMrrnHTy~a BhIXO~Horo HMIIynLca 

<l>JI COOTBeTCTByeT aMIIRHTy~e BhlXO~Horo HarrpH)KeHHH 

TpaHcitiopMaTopa B rrepBOM MaKCHMyMe. 

3To rrpe~rrono)KeHHe 6blno rro~Tnep)K~eHo 3KcrrepHMeH

TanLHo rrpH IIOBTOPHOH KanH6poBKe ~a yqHKOB 2 H 3 C 110 -

MOll.(hlO ~OIIORHHTenbHOro pa3pH~HHKa Ha BblXO~e <l>JI. TaKHM 

o6pa3oM, 6bln H3MepeH Ko3'1iiliHl.(HeHT rrepe~aqn <l>JI: K = 
= 0,95±0,l. 
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