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BMeCTHO C0Tpy,n~HKaMH Jlafiopa TO• 

a6opa TO PHH· B.bl'IHCJIHTeJILH0B Tex· 
lJIH; . 

,y111 JIOepHblX UCCAeooeaHUU ,a_.,,< .. ,, 

CTpHMepHLIH CJie,n B K·aMepe M0)KH0 xapaKTepH30BaTL 

reoMeTpH'ieCKHMH pa3MepaMH: ,nJIHHOH, ,nHaMeTp0M CTPHMe· 

p0B, HPK0CTLIO, a TaIOKe CTa6HJILHOCTLIO 3THX BeJIH'IHH. 

IlpH Il0CT0JIHH0M Ka'leCTBeHH0M H K0JIH'ieCTBeHHOM COCTaae 

ra3oaoro Hail0JIHeHHJI CTpHMepHOH KaMepLI H ii>HKCHpoBaHHOH 

BeJIH'IHHe Ja,nep:>KKH BLIC0KOBOJILTHOro HMilYJILCa 3TH xapaK· 

TepHCTHKH CJie,na CYll.leCTBeHHO JaBHCJIT OT napaMeTpOB 

nocne,nHero: aMilJIHTy,nLI, ,nJIHTeJILHOCTH,KPYTH3HLIHapacTa· 

HHJI u cna.na, CTa6HJibHOCTH. YMeHLWeHHe ,nJIHTeJILHOCTH 

HMilYJILCa npH o,nHOBpeMeHH0M yBeJIH'leHHH KPYTH3HLI ii>POHTa 

· H cna,na H C0OTBeTCTBYIOLQeM Il0BLIWeHHH rpa,nHeHTa 3JieKTpH· 

qecKoro nons a KaMepe o6ecnequaaeT ynyqweHHe KaqecTaa 

cne,na. O,nHaKO. il>opMHpoaaHHe BLICOK0B0JILTHLIX /300 -

- 500 KB H 6onee/ HMilYJILCOB HaHoceKyH,nHOH ,nJIHTeJILHO· 

CTH /15-10 HCeK H Kopoqe/ Ha HH3KOOMHOH Harpy3Ke 

/40 OM H Menee/ - cepLeJHaH HH:>Keuepno·TeXHH'lecKas 

Ja,naqa, no:1T0My aecLMa cyl.l.(eCTBeHHO Japauee npe,ncTaa

JIHTL, KaKoe Ka'leCTBO cne,na MO>ICeT o6ecne'IHTL TOT HJIH 

BHOH reHepaTop BLIC0KOBOJILTHLIX HMilYJILCOB. 

IlpHBe,neHHLIH HH:>Ke pacqeT Il03B0JIJleT onpe,neJIHTL BJIHJI • 

HHe napaMeTpOB BLICOK0B0JILTHOro HMilYJILCa Ha Ka'leCTBO 

cne,na B CTPHMepHoii KaMepe. Oqeae,nHo, l{T0 TO'IHLIH pacqeT 

3THX xapaKTepHCTHK 3aTpy,nHHTeJieH, H B HaCTOJll.l.(ee BpeMJI 

MeTO,nHKH TaKoro pacqeTa HeT. TeM He Menee, HCilOJIL3YH 

HeKOTOpLle CO0THOWeHHJI B JaBHCHMOCTH, nony'leHHLie K Ha· 

CTOJILQeMy BpeMeHB, MO>ICHO C ,nocTaTO'IHOH ,nJIH npaKTH'ieCKHX 

ueneii TO'IH0CTLIO. oueHHTL Ka'leCTBO CTPHMepHoro cne,na 

B KaMepe B JaBHCHMOCTH OT napaMeTpOB BLICOK0BOJILTHOro 

HMDYJILCa H nporH03HpoBaTL ero B03M0)KH0e yny1JWeHHe, 

eCJIH npH COKpaLQeHHH ,nJIHTeJibH0CTH HMnyni.ca MexaHH3M 

pa3pJl,na B raJe CYll.leCTBeHHO ue MeHJleTCJI. 
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IlpJ1MoyronbHaJ1 4>opMa HMnynbca Hau6onee y,l{o6Ha .I{nJ1 
pac11eTa OT,l\eJibHblX BenH'IHH, xapaKTepH3YI011UIX Ka'leCTBO 
CTPHMepHoro cne,l\a. EcTeCTBeHHO, 'ITO 3TH aenH'IHHbl 6y.I{yT 
cpe,l\HHMH, TaK KaK nponecc pa3BHTHH pa3pa.I{aBra3e - cTa
THCTH'leCKHH. KaK npaauno, ):\aBneHHe pa6011ero ra3a B Ka
Mepe 6nH3KO K a TMOC<I,epHOMY, n03TOMy B pac11eTax npHHHTO 
P= 760 Top. 

B CTaTH'leCK0M 3neKTPH'leCKOM none C Hanpa:>KeHHOCTblO 
E MO:>KH0 pacC'IHTaTb ,l{JIHHY KPHTH'leCKOH naBHHbl fn H 

BpeMH ee pa3BHTHH .Tn , ucnonb3YH 3aBHCHMOCTH K03<I,<I,u
nueHTa uoHH3anuu a H cKopocTH ,l\peii<I,a 3neKTPOHOB W OT 
rpa,l\HeHTa nonJ1, a TaK:>Ke KPHTepuii MuKa- PeTepa /1 / ; 
nonaraa, 'ITO pa3BHTHe naBHHbl npOHCXO,l\HT OT O,l\HOro 3neKT
poHa: 

a (E)W(E)Tn =20 

f n = W(E)Tn • 

/1/ 

/2/ 

Ha puc. 1 npuBe,l\eHbl 3aBHCHMOCTH a (E) , a Ha puc. 2 -
W (E) AJ.IH HeKOTOpbIX HHepTHblX ra30B H B03,l\yxa, nOCTpoeHHble 
no 3KCnepHMeHTanbHblM ,l\aHHblM /2-9/. H 3KCTpanonupoBaH
HblC K 6onee BbICOKHM 3HaqeHHHM E B CO0'fBeTCTBHH C pa-
60TOH /10/ 

Ilpu pa6oTe cpuMepHoii KaMepbl none E - aenu11uHa 
nepeMeHHaH, OHa HBnHeTCH <liYHKnHeii BpeMeHH - t. Tor,l\a, 
C'IHTaH, 'ITO pa3BHTHe Ka:>K,l\OH naBHHbl Ha cne,l\e B CTPHMep
HOH KaMepe npoHCXO,l\HT He3aBHCHMO , Bblpa:>KeHHH /l/u/2/ 
MO:>KHO 3anucaTb B BH,l\e: 

Tn, 
J a (E) W ( E) dt = 20 

o T' . . n 
fn = J W(E)dt. 

0 

/3/ 

/4/ 

O6bl'IHO B CTpHMepHOH KaMepe BenH'IHHa Hanpa:>KeHHOCTH 
nonJl cpaBHHTenbHO aenHKa, a BKna,l\ Ha11anbHOro y11aCTKa 
npu HHTerpupoaaHHH /3/ H /4/ ,l{OCTaTO'IHO Man, n03TOMY 
a (E) u W(E) MOryT 6b1Tb annpoKCHMHpoBaHbl npHMblMH, no 
Kpaiiueii Mepe, ,l\nH HeoHa H renua, 'ITO c~eCTBeHHO ynpo
UlaeT HHTerpupoBaHHe. 
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Puc. 1. _3aeuCUMOC1/lb 
npRJICeHHOC1/IU nOAR E 
110M oaeAeHUU. 

1<03¢¢u1.1ueu111a uouu3a1.1uu a om ua
OAR ue1<0111opb1x za3oe npu a111Moctfiep-

Tor,l\a W =KE / K - nOABH:>KHocTb 3neKTpoHoB/ u Ha 
OCH0BaHHH /I I ,l 2 / MO:>KHO Bbl'IHCnHTb ,l\nHHy CTPHMepa ·L c , 

3Haa BpeMJl ero pa3BHTHH - Tc B none E . 

, ·L c = 2 rk exp KE T , 
p f C 

kp 
/5/ 

r kp - pa,l\HYC ronOBKH KpHTH'leCKOH naBHHb/121 

r _ 3qNkp 1/3 
kp - ( a (E) E ) ' 

r,l\e 

/6/ 

3,l\eCb q - ,.3apa,l\~ 3neK_:-poHa, Nkp ::;:e 20 
- 'IHCno 3neKTPOHOB 

B ronOBKe KpHTH'leCKOH naBU:Hbl. 
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Puc. 2. 3aBUCUMOCllb CKOPOCIIIU l)peurpa 3/leKllfpOHOB W Olf 
Hanp.11xeHHoc11u no11.11 E c,11.11 HeoHa, ze11u.11, apzoHa u eo3l)yxa. 

Ha puc. 3 npHBeAeHLI pac'leTHble KPHBble rkp (E) JVIJI 
ueoua H reJIHJI. 

TaKeM a6pa3oM, 

HOCTLIO T11·=Tn+Tc 

Il0JIBJieHHe B KaMepe 

/puc. 4 a,6/. 

npHMoyronLHblB HMDYJILC AJIHTCJIL • 

H C rpaAHCHTOM IlOJIJI E Bbl3blBaeT 

cTpHMepoe co cpeAHeu AJIHHOB Lc 

Pa3BHTHe JiaBHHbl H nepeXOA ee B CTPHMep onpeAeJIJICTCJI 

B OCHOBHOM 3JieKTPOHHblMH CTOJIKHOBCHHJIMH H B MCHLWeB 

CTeneHH - cl>oTOHOHH3aueeu, a pa3BHTHe CTPHMepa npoHcxo

AHT, no·BHAHMOMY, B OCHOBHOM 3a C'ICT 'cl>oTOHOHH3aUHH 

see 6onee CHJILHOB no Mepe pocTa KOHUCHTpaUHH 3JieKTPOHOB 

B HCM. O6Ulee H3Jiy'leHHe CTpHMepa pacTeT C e'ro reoMeTpH

'leCKHMH pa3MepaMH. CTpHMep BHaqane pa3BHBaeTCJI KaK 

JIPKO CBCTJlllUIBCJI CTCp)KeHL B HanpaeneHHH IlOJIJI, a 3aTeM, 

eepOJITHO, KOrAa npouecc cl>oTOHOHH3aUHH ra3a Ha'IHHaeT 

onepe)KaTL ABH)KCHHe 3JICKTpOHOB B CTCp)Kffe, 'ITO CBJl3aHo 

C ero KOHC'IHOB npoBOAHMOCTLIO, Ha ero KOHl{aX DOJIBJIJIIOTCJI 

o6JiaCTH cna6ou HOHH3aUHH H ropaJAO MeHLWCH CBeTHMOCTH, 
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Puc. 3. Paouyc ZOAOBKU Kpu111u11ecKOU AQBUHbl rkp 6 3aeu
CUMOCl!IU om zpaouemria no11.11. 

a poCT CTCP)KHJI HeCKOJibKO JaMeAJIJleTCJI. IlOA06HaJI KapTHHa 

paJBBTHJI cTpeMepHoro npouecca / puc. 5/ perucTPHfyeT?Jl 

. cl>oTorpa<i>H'lecKe e 6oKoeou / 0 =90° / npoeKUHH 1 3 • 14 , 

a npH o6LilflIOM .,cTepeo<t>ororpa<l>upoeaHHH u, oco6eHHo, 

BAOJib DOJIJI / 0 =0/ Ha IlJICHKe BLIAeJIJICTCJI CTCp)KeHb Ha 

<l>oHe cna6oro opeona, eoece ucqe3a101llero y)Ke npu He6oJIL • 

W0M AHa<l>parMHpoBaHHH 06beKTHBa. Il03TOMY CTPHMep0M· 

o6bllfHO ClfllTalOT xopowo BLJACJIJleMLIB Ha <l>oTorpa<l>HJIX CTep-

)KeHb AJIHHOH f cH AHaMeTp0M d c • . 

Pa3Mepbl o6nacTeH CJia6oii CBeTHM0CTH B CHJILHOB CTe

neHH JaBHCJIT OT lfHCT0Tbl raJ0BOro HailOJIHCHHJI KaMepbl. 

IlpeMecL B0JAyxa K ueoHy oco6oii 'IHCT0TqJ Ha ypoBHe 0,2 -

O,5~ o6beMa npHBOAHT K CYUlCCTBCHHOMY yeeJIH'ICHHIO LC 
/B 2-4 pa3a/ H HCK0TOpOMY naAeHHlO HpK0CTH CTPHMepoe. 

B HalfaJILHOH CTaAHH paJBHTHH CTpHMepa paJMepLI ·L c e fc 

npaKTH'leCKH paBHbl /B HeoHe - AO 10-15 MM B 3aBHCHM0CTH 

OT rpaAHeHTa noJIJI H 'IHCTOTLI raJoeoro HanoJIHeHHJI/ a, 
eCJIH JIPK0CTb CTPHMepoB AOCTaTO'IHa AJIJI cl>oToperHCTpal{HH, 

TO npouecc HX AaJILHeuwero paJBHTHJI M0)KHO orpaHHlfHTL 
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Puc. 4. ,lf.11uHa cmpuMepa •Le a 3aaucuMoc111u 0111 zpaoueHma 
nOAJI E u o.11umeAbHOC1/IU UMnyAbCQ Tn 0./IJI HeOHa /a/ 
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Puc. 5. KapmuHa pa3au111uJ1 cmpuMepHozo npo1.1ecca. 

BbI6opoM COOTBeTCTByromeii ,n;nHTeJibHOCTH BLICOICOBOnbTHO

ro HMnynhca. Ha 6onee Il03,ll;HHX CTa.n;:iulX C IlOBbillleHHeM 

o6meii .HplCOCTH CTpHMepa pacTeT H .HPICOCTb CTep)KH.H, ero 

<l>oToperHCTpaUH.H H Ha,D;e>ICHOe BLI,D;eneHHe HanneHICe B03MO)IC

HbI BilnOTb .n;o npoel(UHOHHOro pe)ICHMa, ICOr,n;a ,n;nHHa ·Le pau

Ha 3a3opy KaMepbI /l 3 / •. 

CqHTa.H, qTO npH pa3BHTHH CTpHMepa CBeTOBOe H3nyqeHHe. 

eJJ,HHHULI ero oo'beMa I u KOfi~euTpaUH.H 3iJ:e1CTpoHoB B neM 

n nponopuuoHanhHbI E; IS TT 
1 

/ / Er - no~e Ha KoHuax 
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CTpHMepa/, C y11eTOM 
1121 

MO)KHO HanucaTL: 

L 2 
I ~ n - n 

O 
( _c_ ) , /7 / 

2r kp 

r.l(e "o = a (E) W (E)/4rrq - ICOHJ:ieHTpan;u.11 :meKTPOHOB a ro

nOBICe ICpHTH'leCKOH naBHHLI. 

Tor.l(a MO)KHO O)KH.l(aTL, 'ITO npH ·Le - ec .llpICOCTL 

cTpHMepa B.l(onL non.11 BI I - L 3 H nonepeK nom1 BJ. ... L2 yL , 
,--/11/ C C C 

TaK ICaK de ~ y'L c . IlpH Le=>> ec . POCT .llplCOCTH 6y.l(eT 

Me.l(neHHeii B 11 ~ L; ; B .l - L c • v['"c, 11To H Ha6mo.l(aeTcJI 

3KcnepHMeHTMLHO /14/ 
CooTBeTcTayrouiue pac11eTHLie KpHBLie (Le ~f0 ) KOHD;eHT· 

pan;uu 3neKTpOHOB B CTPHMepe - n , .11pKOCTH Bi I H B+ B 

3aBHCHMOCTH OT .l(IlHTenLHOCTH npJIMOyronLHoro ~MnynLca 

TH H rpa.l(HeHTa nonJI E npHBe.l(eHLI .l(nJI HeoHa Ha puc. 6- 8. 
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Puc. 6. Kou11eu11pa11u.11 3.11e1<111pouoe n e cnpuMepe e 3aeu
cuMocnu 0111 t}.11u111e.11bHoc111u uMny.11bca TH u zpaoueuma no.11.11 E. 
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Puc. 7. JlpK0C1f!b cmpuMepa eooAb no.11.11 B11 /e omu. eouuu11ax/ 
e 3aeucuMocnu 0111 o.11une.11b11ocmu UMnyAbCa u zpaoueuma no.11.11. 

PeanLHaJI 4,opMa HMnynLca Ha 3neKTpO.l(aX CTPHMepHoii 

ICaMepLI OTnH11aeTCJI OT npJIMOyronLHOH. llT06bl BOCilOIlL30· ., 
BaTLCJI pac11eTHLIMH ICpHBblMB, MO)KHO BMeCTO E B Ttt IlO.l(:-

CTaBnJITL 3Ha'leHBJI aMnnHTy.l(LI Em B .l(IlBTenLHOCTH Ha nony

BLICOTe t H peanLHoro eMnynLca, 11To .l(aeT Hennoxoe npe-

6nH>1CeHue, H pac11eTHble KpHBble COOTBeTCTByroT 3KCnepe

MeHTanLHblM .l(aHHblM .l(Il.11 Tex pa6oT, r.l(e .l(OCTaTO'IHO .TO'IHO 

3aMepeHbl 3TH BenH'IBHLI / 12/ • 
lionee no.l(po6HLIH aHaJIH3 noKa3LIBaeT, 11To ny'llllee 

COOTBeTCTBHe MO>ICeT 6LITL nony11eHO .l(Il.11 MOMeHTa nep_exo.l(a 

naeBHbl B CTpHMep, ne6o KOr.l(a .l(IlBHa CTpHMepa.l(OCTaTO'IHO 

Mana, TaK 'ITO ·Tc <<Tn . Tor.l(a, 3HaJI «l>opMy peanLHoro 

BMnynLca (E=E(t)) H ero aMnneTy.l(y, MO)KHO HaiiTe 3Ha-

11eHHJ1 E3 H T COOTBeTCTBYIOIQero eMy npJIMoyronLHOro 
• 3. . .. 

3KBHBaneHTHoro HMnynLca,KOTOpLiii 6LI Bb13LIBan 3KBHBa-

neHTHOe .l(eHCTBHe; TO eCTL paBHyro .l(IlBHY naBHHLI en H ae n = 
=20. Ilpu num~iiHoii annpoICCHMaD;HH a(E) H W(E) 3TO cao;. 

.l(HTCJI IC peweHHIO CHCTeMLI ypaBHeHHH: 
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Puc. 8. JlpKoC11tb cmpuMepa nonepeK noAJl B.L /e omu.eo./ 
6 3aeUCUMOC11lU 0111 OAU11teAbHOC11lU UMnyAbCa U zpaoueuma noAJl. 

l 
T 
f E2 (t) dt = E ~ T 9 

0 
T 
fE (t)dt=EsT 9 , 

0 

r.u.e T - ,IJ.nHTenhHOCTb HMnynLca no OCHOBaHHIO. 

/8/ 

O11eBH,lJ.HO, 'ITO 3KBHBaneHTHblH HMnynLC 6y.u.eT ·e.u.HHCT· 

BeHHLIM .u.m1 KIDK,IJ.oro peanLHoro. 

12 

E 

Emm 1, 
Em 

E1 

0 t, 

E 

Eml > .... 

.EJ 

0 

a 

T3 t 

g 

T3 T t 

E 
5 

0 T3 T t 

E 

E ----,_!!!.'!!. ______ _ 
Em 
£30--

z. 

0 T T3 t 

Puc. 9. Ynpo111eHHble ¢opMbl 6blCOK060Ab11lHblX UMnyAbC06 
uau6oAee ynompe6umeAbHblX cucmeM ¢opMupoeauuJ1 u coo111-
ee111c111ey10111ue UM napaMempbl 3K6U6aAeH11lHblX npJlMOYZOAb· 
HblX UMnYAbC06 • . ., 

Ha puc. 9 npHBe,IJ.eHhl ynpo~eHHble cliopMbl BblCOKOBOnLT· 

HblX HMnynLCOB HaH6onee pacnpocTpaHeHHblX CHCTeM cliop

MHpOBaHH.H. C.u.enaB He06XO,lJ.HMble Bbl'IHCneHH.H, MO)KHO no -

ny'IHTL cne.u.yw~e Bblpa:>KeHH.H .u.n.H aMnnHTY.U.hl H .u.nHTenL • 

HOCTH 3KBHBaneHTHoro np.HMoyronhHOro HMnynLca. 

,D;n.H HMnynLca "a" /H3BeCTHa aMnnHTy~a - Em H no

CTO.HHHa.H BpeMeHH cna.u.a - r / 

Ea= 2t1+3r 

3(t
1 

+2r) 
Em' Ta= 

2 
(~+r) 
2 

t I T 
-+-3 2 

/9/ 
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,AnJI TpeyronhHOro HMnyn1>.ca "6" 

2 E =-E 
a 3 m Ta =tT 

.AnJI nonycuHycou,AanLHoro HMnyn1,ca "n" 

Ea = ~ Em; 
8 Ta= -T 

772 

/10/ 

/11/ 

,AnJI HMnyn1,ca "r" npu OAUHaKOBblX nocTOJIHHblX npeMeHH 
HapacTaHHJI H cna,Aa. 

T (1 -T/r) 2 
E = - r - e --E · T = T___ /12/ 

a T/ m' a ,1,. 
T(l-e- r ) T-r{l-e-T1') 

EcTeCTBeH110, 'ITO nyqwee Ka'leCTBO TpeKOB o6ecne'IHT 
HMnyn1,c c 6on1>weii aMnnHTY.AOii Ea H MeH1>weii .AnHTen1>
HOCT1>10 Ta _-

IlpHBe,AeHHble 011.eHKH B .AOCTaTO'IHOH CTeneHH cnpane,Anu
Bbl H ,AnJI 6onee nOJ,AHeii CTa,AHII paJBHTHJI CTPHMepa, ,Aa)l(e 
ecnu T n - Te , To· ecTL npu HanH'IHH cTpHMepon cpaBHH· 
TenbH0 6on1,wux paJMepoB. Ba:>KHO nHi.ub, '1To6:w cpanHeHHe 
npoHJBOAHnOCb npH OAUHaKOBOH ,AnHHe CTPHMepoB ,An~ HM· 
nynhCOB paJnH'IHOH cl>opMbl. Ka~ cne,AreT HJ /5/, ,nnHHa 
CTPHMepoB npnMepHO O.AHHaKOBa npH E Te - KOHCTaHTa, 
TO eCTb ,AeHCTB}'eT TOT )l(e JaKOH, 'ITO H Ha naBHHHOH CTa
,AHH. 3TO no,ATBep)l(AaeTC.S: H 3KCnepHMeHTanbHblMH ,AaHHblMH: 
E 2 t II - KOHCTaHTa B .AOC Ta TO'IHO WHpOKOH o6naCTH 
HJMeHeHHn E u t II • 

TeM He MeHee, npH npo'IHX paBHblX ycnOBHJJ:X, MB HM· 
nyn1>con cpaeHHTenhHO 6on1,woii .AnHTenbHOCTH /.Te « T n I 
npKOCTb CTpHMepa JaBHCHT OT KPYTH3Hbl CJm.,Aa HMnynhca. 
B 3TOM cnyqae' no- BHAHMOMY' none 3HO 61,mo 6:w COJ,Aa Tb 
B KOHIJ.e HMnyn1,ca Bb16poc TOH >Ke nonJJ:pHOCTH C pe3KHM 
/1-2. HCeK/. cna,AOM unu KOne6aTenbHblH npouecc BblCOKOH 
qacTOThl, 'ITO o6ecne'IHT 6onee 6naronpHJJ:THble ycnoeHJJ: .AnJJ: 
pa3BHTHJJ: CTPHMepa. 

Ba)l(H0H xapaKTepHCTHKOH KaMephl JJ:BnJJ:eTcJJ: cTa6un1,
HOCTb ee pa6oTLI. IloMHMO CTaTHCTH'ieCKHX cl>nyKTyauuii 
~nHHa CTpHMepa u ero JlpKOCTb JaBHCJIT OT CTa6BnbHOCTB 
aMnJIHTY.Ahl B ,AnHTenbHOCTH BblCOKOBOnbTHOro HMnyn1,ca. 

14 

Hcnonb3YJI COOTHOWeHHJI, npHBe,AeHHble BblWe, MO)ICHO 
nony'IHTb Bblpa)KeHHe ,AnJI MaKCHManbHOH OTHOCHTenhHOH 
uecTa6HilbHOCTH ,AnHHbl CTPHMepa: 

l~Le I = ( e, n +fn_:b.L) ~Tu~ (2~ +fn ~/@/13/ 
·Le rkp 2rkp Tu rkp 2rkp E 

IloCKOnbKY ,AnHTenhHOCTb, KaK npaeHno, cl>HKCHPOBaHa, TO 

I~~ I = <2 ~ + fn 2:£... ) I ~E I . 
·L rk 2 rk E 

e p p 

/14/ 

HecTa6HnbHOCTb JlpKOCTH COCTaBHT 

~~ = 3 ( 2 ~ + fn •Le ) E!fil . 
BIi rkp 2\p E 

/15/ 

TaK, HanpuMep, e 'IHCTOM ueoHe npH E = 10 Ke/cM / r kp = 
= 0,62 MM, en = 3 MM/ ,AnJI CTpHMepoB C~ cpe,AHeH ,AnHHOH 
10-1.2 MM HeCTa6HnbHOCTb aMnnHTY.Ahl e 1°/o/npH cl>HKCHpo
eaHHOH .AnHTenLHOCTH/ Bb130BeT uecTa6HnhHOCTb cpe,AHeH 
,AnBHbl CTPBMepoe Ha paJnB'IHblX CHHMKax n 1O~. a cpe,AHeii 
JlpKOCTB /B.AOnb OCH/ B 3O~. 

O11.eHKa a6conIOTHOH JIPKOCTH/1 4/ /1 MHIII, puc. 8/ 
npOB3Be,AeHa no cl>oTorpacl>H'leCKOMY noqepHeHHIO nneHKH H3 • 
eeCTHOii 'IYBCTBHTenbHOCTB B npe,Anono)KeHHH, 'ITO npeMJI 
BblCBe'IBBaHHg'° CTPHMepa - 1 o-8 ce K, a xapaKTep noBe,AeHHJJ: 
BJOOilaKH /IS/ He MeHJIeTCJI B o6nacTH ManblX 3KCil03H• 
11.BH. EcnH xce peailbHOe epeMJI BblCBe'IHBaHHJJ: 6on1,we, TO 
COOTBeTCTBeHHO MeHbWe eenH'IHHa a6conIOTHOH JJ:pKOCTH. 

TaKHM o6pa30M, npBBe,AeHHble KpHBble ,AalOT' npaKTH'le • 
CKH, nonHoe npe,AcTaeneHHe o Ka'iecTne CTPHMepHoro cne.Aa 
B KaMepe C HeOHOBblM HanonHeHHeM npH H3MeHeHHH napa-

MeTpoe BblCOKOBOilbTHOro HMnyn1,ca. Ilo,Ao6Hble pac'ieTbl 
MoryT 6:wTL c.AenaHJ.r .AnJJ: ,Apyrux ra3oeblx HanonHeHHH. 
Ha puc. 46 npHBe,AeHbl KpHBbie ,AnJJ: renHJI, 83 KOTOpbIX 
cne.AyeT, 'ITO, HanpuMep, no cpaeHeHHIO c HeoHoM, e renuu 
aMnJIHTy,Aa HMnyn1,ca ,AOil)l(Ha 6b1Tb 6on1,we npHMepHO Ha 
3O~ npH TOH )Ke ,AnHTenbHOCTH / Tu = 10 HCeK/, nu6o 
,AilHTenbHOCTb HMnyn1,ca 6on1>We Ha 7O°/o npH TOH )l(e aMIIJIH• 
Ty:ne /E = 15 Ke/cM/' 'ITO COOTBeTCTByeT 3KcnepHMeHTanb
HblM ,AaHHLIM. K co)KaneHHJO, B 6on1>WHHCTBe pa6o_T pac'leT 
aMIIIlBTY.ALI HMnynLca npOH3BOAHTCJI npoCTblM nepeMHO)l(e • 
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HBeM BeJIB'IBHhl 3ap.RAHOro Hanp.R:lKeHBH CTyneHB rHH Ha 

BX 'IBCJIO, a rpaABeHT non.ff - ~eneHBeM nony11eHHOH TaKBM 

nyTeM aMnnHTYALI Ha BeJIB'IBHY 3a3opa KaMephl, 'ITO, KaK 

npaBBJIO, npBBO~T K c~eCTBeHHOMY 3aBhlWeHBIO non.ff.· 

KpoMe Toro, HcnonL30BaHHe eMKOCTHhlX AeJIBTeneii AJI.R 

OCUBJIJIOrpa<lmpoBaHB.R BMnynLCOB 3a'laCTYIO BJie'leT 3a co6oii 

KOppeKUBIO BX <tiopMhl, B pe 3YJlhTa Te 11ero 06iua.11 OWB6Ka Mo

:lKeT AOCTBraTb 30-40<fo B 6orree. 

B pa6oTe co cTpBMepHoii KaMepoii CKM - 200 6hlJIB 

CAeJiaHLI cpaBHHTeJILH0 TO'IHhle /5-7<fo/ B3MepeHB.R aMnJIBTy

ALI BMnyJILCa npB pa3HOH ero AJIBTeJILHOCTB B q>opMe, COOT

BeTCTBYIOIUBe Ha11any <iioToperHCTPaQBB CTPBMepoB B KaMepe, 

/OTHOCBTeJILHOe OTBepcTHe o6'beKTBBa 1 :2 ,5, 'IYBCTBHTeJIL -

HOCTb nneHKH 2000-2_800 eA. rocT./. Ha OCHOBe 3THX 

AaHHhIX nony11eHbl pe3yJILTaThl, CBeAeHHhle B ma6A. 1, rAe 

AJI.R Ka)KAoro 3Ha'leHH.R AJIBTeJILHOCTB BMnynLca Ha nonyBLI

COTe tu . OTBeAeHO ABe CTPOKB. B nepeoii CTPOKe npueo

A.RTC.R 3Ha'leHB.R 3a3opa KaMephl, aMnnBTYAhl Hanp.R:lKeHB.R 

Um' MaKCBMaJILHOH Hanp.R:lKeHHOCTB non.11· Em , OTBe'laIOIUeH 

BhIWenpHBeAeHHhIM ycJIOBH.RM, B AJIHHhl CTPBMepa B KaMepe, 

onp(;)AeneHHoii no~ rpa<l>BKaM puc. 4a. Bo BTopoii cTpoKe, 

nOMBMO Ha3BaHHhIX, npBBOA.RTC.R napaMeTphl 3KBBBaJieHTHOro 

np.RMOyroJILHOro HMnynLca, BBA annpoKCBMBPYIOIUeii <liopMy 

HMnynLca <iiYHK:UHB B ,z:inuHa cTpBMepa, onpeAeneHHa.11 no TeM 

:lKe rpa<l>BKaM All.ff 3KBBBaneHTHoro HMnynLca. 

,D;n.11 CKM - 2_00 npBBeAeHLI 3KcnepBMeHTanLHhle AaHHLie, 

AaHHLie AJI.R APYrBX KaMep' BOCCTaHOBJieHHLie no <l>opMaM 

HMnyJILCOB, B3BeCTHblM H3 COOTBeTCTBYIOIUHX pa6oT. IlpH 

BOCCTaHOBJieHBB BeJIH'IBHa L c npBHHManacb paBHOH 6 MM 

AJI.R AJIBTeJILHOCTH 3KBBBaneHTHoro BMnynLca, onpeAeJieHHOH · 

no annpoKCBMHPYIOIUeii <l>YHKUBB. IlpeAnonaranocL, 'ITO Ka

Mepa HanonHeHa HeOHOM. CneAyeT OTMeTBTh, 'ITO AJIHHa 

'L , onpeAeJieHHa.R no napaMeTpaM 3KBBBaJieHTHoro HMnynL -
C -

ca,6nB3Ka K 3KcnepBMeHTaJILHO HaiiAeHHoii £ AJI.R CKM - 200, 
C 

a 3KBBBaJieHTHhlH BMnynLC .RBJI.ReTC.R xopoWBM KPHTepBeM 

npB cpaBHeHBH xapaKTepBCTBK CBCTeM <l>opMBPOBaHB.R HM

nynLca B KaMep. H3 AaHHhIX Ta6JIBUhl BHAHO, 'ITO AJIBTenL

HOCTb 3KBHBaneHTHOro np.RMoyronLHoro BMnynLca AJI.R Aeii

CTBYIOIUBX KaMep C 3a3opaMB 25-30 CM noKa 6oJILWe 

10 HCeK B,_ Boo6iue roeop.11, MO:lKeT 6hlTb yMeHLWeHa npB 
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COOTBeTCTBYIO~HX ycunHHX npu pa3pa60TKe reHepaTopoB 

BbICOKOBOnbTHoro HMnynLca. 

EcnH npu COKpa~eHHH ,IJ;nHTenLHOCTH HMnynLca "'n 3-4 
pa3a MeXaHH3M pa3BHTH.fl CTpHMepa c~eCTBeHHO He Mem1-

eTCH, To~ KaK cne,1:1;yeT H3 pac'-leTon, MO)KHO O>KH,IJ;aTL yae

nu'-leHHH HPKOCTH CTPHMepa Ha nopH,l:l;OK npu TOH )Ke ero 

,nnuHe. · 

PeanH3aUHJI 3TOH BO3MO)K11OCTH D KaMepax C 6onLWHMH 

reoMeTpH'-leCKHMH pa3MepaMH 6y,1:1;eT orpaHH'-IHBaTbCJI OilTH· 

qeCKOH CHCTeMoii, '-IYBCTBHTenLHOCTblO H pa3peweHHeM nneH· 

KH. 
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