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flpII IIHTeHCIIBHOCTSIX rryttKa rrpoTOHOB, rrpeBbllll810lllllX 

10
10

rrpOTOHOBIC,IIa-aa Hano*eHllSI 6orihlll~ro KOnIItteCTBa 

llMIIynhCOB cymecTayeT MeaneHH8SI ,cocTaanSJIOlll8SI TOKa 

<t>3Y. flo an.ny aTa cocTaanSJIOIUasi: a aaaIICIIMOCTll OT TOH

Koii CTpyKTYPbl rryttKa IIpOTOHOB MO>KeT oTmitt8TbCSI OT 

IIOCTOSIHHOro TOKa ll IIpIIo6peT8Tb <pOpMy 1:tnIIHHb!X _IIMIIynb

COB, B ycnOBllSIX 9KCIIepllMeHTa IIO IIOIICKY MOHOilOnSJ lla
paKa (rrMnY 1/ TPY.tlHOCTII C HaBelleHtteM rryttKa rrpOTOHOB 

Ha paaMepHyIO MHllleHh II pa6oTa caMoro ycKopuTenSJ 

o6ycnoannaanu "KaaaII6aHttupoaKy" npoTOHOB B pe•nMe 

"pacTSI•Kll" pa60Tbl npoTOHHoro CIIHXpOTpOHa 11<1>B3 
II cnoco6cTBOBanII IIOSJBneHUIO MIInnIICeKyHllHblX llMIIynhCOB 

C ttaCTOTOH 600 ru II 180-HaHOCeKyHllHbIX HMnynhCOB 

c ttaCTOTOH 200 Kru II 2 ,6 Mru. B HaCTOSJIUeH pa6oTe no

KaaaHhl HeKOTOphle cnoco6hl IIOllaBneHIISI 9TIIX napa3HTHhlX 

Hano•eHHH IIMIIynhCOB H HX IIlleHTII<pHKaUIIH no <popMe 

c noMOlllhIO IISITHnytteaoro ocuunnorpa<pa. 

nuarraaoH, B KOTOpOM cymecTByeT nuHeHHaSJ 38BHCH

M)CTb M8*llY HHTeHCHBHOCTblO aacaeTKH H aMnnHTYllOH 

TOKa <t>3Y I aaBHCHT OT MaKCHManbHO aonycTHMOro cpeane

ro TOKa <t>3Y' 2 { "BenH'IHH~ 9TOH MeaneHHOH KOMIIOHeHThl 

TOKa npII orrpeaeneHHOH HHTeHCHBHOCTH rryttKa hpoTOHOB B 

ycnoBHSIX <pH3HtteCKOro 9KCnepHMeHTa orpaHH'IHBaeT MaK

CHManhHYIO aMnnIITYllY HMnynhca Ha Bbrxoae <t>3Y. B cny
ttae, Koraa cpea1mfi TOK <t>3Y He anuSJeT na npeaenb1 nu
nefinofi nepeaattu, no BHllY 9Ta KOMIIOHeHTa B 38BHCIIMOCTU 

OT TOHKOH CTPYKTYPhl rryttKa npOTOHOB Mo•eT oTnHtt8TbCSI 

OT IIOCTOSIHHOro TOKa, npuo6peTaTb <pOpMy ll'1IIHHbIX llM

rrynhCOB ll rrpeIISITCTB0B8Tb aMIInHTYllHOMY aHanuay llMIIynh-
• COB. 4eM Bb!p83IITenhHee CT8HOBIITCSI TOHKaSJ CTpyKTypa 

rryttKa rrpoTonoa, TeM 6onhrne ee xapaKTep oTnIIttaeTCSJ 
II,. 
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OT TIOCTOSIHHOro TOKa. nnSI aMTinHTYAHOrO aHannaa HMTiynb
COB C ct>3Y B 8THX ycnOBHSIX Heo6XOAHM mrneiiHbIH pe}KHM 
pa6oTbI ct>3Y 121 n MHHHManbHaSI (no CBOeMy xapaKTepy 
. 6nH3KaSI. K TIOCTOSIHHOMY TOKY) aentttrnHa MeAneHH

0

0ii KOM
TIOHeHThI, KOTOpaSI TipHBOAHT K cpmoKTyaUHH HyneBOH nHHHH, 
aaTpyAHSieT OT6op HMTiynhCOB TIO aMnnuTyAe H npn Hann
qnn "KB83H6aHqupOBKH" nyqKa MO}K8T TaK}Ke BnHSITb Ha 

OT6op HMTiynbCOB TIO apeMeHH H Aa}Ke npeTISITCTBOBaTb 
HOpManbHOH pa6oTe AHCKpHMHHaTopOB, Ee TIOAaBneHHe 
Ba}KHO oco6eHHO AnSI "6b!CTporo" KaHana,. KOTOpblll nenaeT 

oT6op no apeMeHH H aMnmrTyAe, flonoca nponycKaHHSI 
HMTiynhCOB ,, MeAneHHOro" KaHana M0}1{8T 6b!Th H8H3MeH-, 
HOH nnu npncnoco6neHHOii K B03M0}KHOCTSIM perncTpHpy10-
mero ycTpoficTaa. KpoMe Manofi cpnIOKTyauuu Hyneaofi 
nHHHlf npH 6onblllHX aarpy3Kax, "6bICTpbifi" KaHan AOn}KeH 
o6naAaTb H aocTaTOqHofi qyBCTBIITenbHOCThlO, 06ecneqnaa10-

mefi 6onbll1Yl0 acpcpeKTHBHOC Tb aanycKa. 
B 8KCTiepri:MeHTe rrMn npeanonaranocb, qTO nanyqe

HHSI Baaunoaa-LJepeHKOBa OT rnnoTeTnqeCKOll llaCTHUhI -
MOHOTIOnSI If OT OCHOBHOro cpoHa (uanyqeHHSI Baari:noaa-
4epeHKOBa OT npoTOHOB u BTopri:qHhIX qacTri:u) Heaaancri:Mo 
BhI6HBalOT H3 qJ01:0K8TOJ:(a ct>3Y ane'KTpOHhI, HMTiynhCbI OT 
KOTOpbIX nocneaoBaTenhHO ycnnri:BalOTCSI J:llfHOJ:l HOH CHCTe
MOfi H perri:cTpri:pyIOTCSI Ha BhIXOAe ct>3Y. B 8THX ycnOBHSIX 

B03MO}KH0 npocTofi AH<pcpepeHuri:py10mefi uenblO C 
O 

HHAYKTHB
HOCTblO noaaBHTb Ha BbIXOAe ct>3Y AnHHHhie HanO}K8HHSI 
HMTiynhCOB c Manofi aMTinHTyt:tofi, o6ycnoaneHHhie TOHKOfi 
CTpyKTypofi nyqKa npOTOHOB,H nponycKaTb KOpOTKHe HM
nynhCbI, aMnnnTyaa· KOTOpbIX HaMHOro 6onhllle aMTinHTYtlbl 
nepBhIX. flocTOSIHHaSI apeMeHH TaKoii uenn onpet:tenSieT 
t:tnHTenbHOCTb HMnynbCOB ( t11 :s 5 TL), KOTOpbie npOXOASIT 6ea 
ocna6neHHSI aMnnnTyAhI, TaKiIM o6pa~oM, ecnu HaHo
ceKyHt:tHaSI nornKa HeqyBCTBH:TenbHa K KOpOTKHM nonO}KH

TenbHbIM BhI6pocaM, B03HHKHYBillHM npu yKopaqnsaHHH na
pa3HTHbIX CIIrHanoa H ecnn qacTOTa CHrHanoB Mana, llX BnHSI
HHeM Ha aMTinHTYAHhifi n BpeMeHHOfi OT6op HMnynbCOB MO:lKHO 
npeHe6peqb, ·HeKOTOpbie B03MO}KHOCTH TIOAKn10qeHHSI HHAYK
THBHOCTlf ri:nn 8KBH:BaneHTHOfi HHAYKTHBHOfi Harpy3KH,HHBep
Topa H TpaHccpopMaTopa Ha Ka6enn ri:nntocTpri:py'eT pnc," I. 
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Pnc. 1, Pa3Hhie aapnaHThI cpnnhTpa annHHhIX Hano}KeHHfi 
HMnynhcoa. flocKonhKY Ha pnc. 16 CR <<2L/Z0,t:tnnTenh-

• ~ 
HOCTb HMnynbCQB t , KOTOpbie IIOCTyIIalOT 6ea ocna6neHHSI 

11 
na rrocneaHero anHot:ta, onpeaenSieT nocTOSIHHaSI apeMeHH 
r c - CR,;. H arpy}KeHHe KOpOTKoro oTpeaKa Ka6enSI c aa

t:tep}KKOii T - t ttMn Ha conpOTHBneane R - Z 0 /3 yMeHhlllaeT 
OTpnuaTenhHbIH BbI6poc B KOHUe HMTiynbca, HCK8}1{8lOlllHii 
Hyneay10 nHHHlO, 

flocTOSIHHy10 apeMeHH TpaHcqiopMa TOpa H HHBepTopa Ha 
Ka6ene onpet:tenmoT paaMepbI ifieppuToaoro Konbua, HO anSI 
MHHUManbHOii <pJllOKTyauun HyneBOH nHHHH }KenaTenbHO 
MaKCHManbHO B03MO}KHOe yKopaqnaaHne napa3HTHbIX cnr
Hanoa. 

nmrnHhre uMnynhchr,' o6ycnoaneHHhie "Kaasu6aa•rnpoaKoii", 
MO}KllO T0}!{8 IlOAaBUTb ir ceneKTHB_HhIM ycri:neHR8M C IIO
MOlllblO TpaHCqiOpMaTopa Ha Ka.6ene, pa3M8lll~SI ero Ha 
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Puc. 2. CeneKTHBHoe.nonaaneµue napaa»THWX HMnynbcoa: 
a) cxeMa BbIXO.!lHOI"O Ka.cKana C npnMeHeHHeM TpaHccpop
MaTopa H~ Ka6e~e; 6) 6noK-CXeMa cpttnbTpa napa3HTHbIX 
Hano*eHHil: ttMnynhcoa: PM - cporoyMHO)KHTem,, F -
cpttnbrp, A - arremoarop, ·L 1 - nHHeil:Hb1il: paaaeTaHrenb 
a Ka':lecrae 6ycpepa nnSI cornacoaaHHSI c Z O Ka6enSI, 

L2 - nHHeil:Hhlil: paaaeTBHTenb a Ka'IeCTBe ceneKTHBHOI"O 
ycHnHTen_sr-orpaHH'IHTenSI,. ,il -·.!lHCKpHMHHaTop, CC ·-; cxe
Ma coananeH»il:. 

BhIXone n»Heil:Horo paaaeTBHTenSI unu cyMMa ropa ( 4) . nliSI 
nocnenoaarenh·Horo aanycka BhIXO.!lHhIX cpopMilpoaareneil: 
HaHoceKyHnHoii nornKH cornaciw · pttc. 2a. · cl>imh-rp' · F 
aTTeHIOaTop AH 6yipepLJ HenocpenciaeHHO y cl>3Y H n·o..: 
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cnenoaarenbHhiil: ceneKTHBHhiii: ycunurenb 1L 2 cornacHo 
pHc. 26 noaaonmoT, KpoMe ocna6neHHSI nnttHHbIX napaaHT
HhIX HMnynhCOB, nonaBHTb BXO,!lHOH uenhIO CX8Mbl ·L J 

nonO)KHTenbHbie Bb16poCbI OT YKOPO'IeHHbIX napa3HTHbIX 
curHanoa, cornacoaa Tb ee BbIXO.!l c Z o nnttHHoro Ka6enSI 
H yMeHbllIHTb T8M TPY.!lHOCTH 1 CBSI3aHHbl8 C ycTpaHeHH8M 
HMnynbCOB OTpa)KeHHii:, B03HHKaIOlllHX acnencTBlie Hecor
nacoaaHHOCTH HarpyaoK nnttHHhIX Ka6eneil:. · 

TTptt BhIIlleonHcaHHbIX aarpyaKax a aKcnepttMeHTe 
TTM.il OCUHnnorpacpuqecKttii: MeTO.!l perHCTpaUHH pe.!lKHX 
COPbITllii:. /5/ noaaongn npOH3BO.!lHTb OT6op HMnynbCOB 

no cpopMe H H.!leHTHqlHUHpoaaTb HanO)K8HHSI HMnynhCOB 
Ha Kanpax, 3aCHSITbIX C 3KpaHOB MHOI'OnyqeabIX ocuunno
rpacjJoa c _DOMOlllbIO. KaMep Pcl>K-5. <l>oTOKaMepbi pa6o
Tantt C OTKpbITOil: IIITOpKOll B peiKIIMe 0)Kll,!laHHSI HMnym,
coa, OTo6paHHbIX .no aMnnuTyne tt apeMeHH c DOMOlllbIO 
.!lllCKpHMHHaTopoa H cxeM c·oanai:ieHHH• HMnynhCbI coanane
Httil: aanycKanu naa nSITttnyqeab1X Ii onua aayxnyqeaoil: 
ocuunnorpacp (pile. 3). TTocne qero nooqepenHo: aa*»ra
nttcb uucppOBbie naMDbI HOMepa Kanpoa(Z), pacnono*eHHhie 
a6nuau 3KpaHoB ocuunnorpacpoa , aaKpwaanacb mTopKa, 
nepeMaThrnanacb nneHKa (B) H Ha ace apeMSI nepeMOTKH 
nn~HKH a .KaMepe .f cl>K-5 · 6nClK Hpoaanc SI aanycK . ocuHn
norpacpa H.,KaMep. ,Ung o6ecneqeHHSI nnttTenhHoil: pa6.0Thl 
cpoTo'KaM~p HX _MQTOpbl BKnIO'IanliCb .. OT Tail:Mepa (TI ) ; .. 
CHHXpOHHO C HMnynhCH!)H pa6oTOH ycKOpHTenSI. TToTeMH8Hli8 
nneHKH npli __ nnHrenbHOfi nayae Me)Kay aanycKaIOlllHMli HM
nynbcaMH npeaoTapamana nepeMOTKa KaapPB; npo1IaaoattMaSI 
apeM~ OT apeMeHH 'ttMnynhCOM (X} nepen cneayIOlllHM O)Kli,!la
HlieM (T 2 ). HeKOTOpbie THnH'IH_bJe OCUHnnor.paf-:,iMbl npHae

ll8HbI Ha pnc. 4. 
B~1IIIeOIIHC8HHbl8 ancpcpepeHUHpy10mne uenn C lfH.!lYK

T!iBHOCTbIO xopowo noaaanSIIOT nOCTOSIHHYIO COCTaBnSIIOlllYIO,· 
TOKa cl>3Y H MnnnuceKyHllHbie nMnym,cbJ c 'IaCTOTOll 
-600 ru. EnaroaapSI aHe.upeHHIO a 11<1>B3 K KoHuy aKcne
PHMeHTa TTM.il CHCTeMhI no.uaaneHHSI "Kaaau6aH~npoaKH" 
nyqKa npOTOHOB, yMeHbIIIHnacb H aMnnHTy.ua OCTanbHblX 
HMny nbCOB, T8K 'ITO C noMOlllbIO .!lllCKPHMHHaTopoa II cxeM 
coana.ueHlill B03M0)KH0 6bJnO orpaHH~IHTb HX anttSIHlfe Ha 
aanycK ocuHnnorpacpoa lf npoaecTlf eme .uo6aaotIHbiil: aHa
nlf3 Ka.upoa c KaMep Pcl>K-5 no cpopMe HMnynhcoa. t 
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Puc. 3. CxeMa aaanuaa HMnynhC0B c Il0M0lllbIO 5-ny<IeBbIX 
ocuHnnorpaqioa H KaMep P<l>K-5. A 1 - A 8 - curaanh1 c 
aH0A0J3 <1>3Y, DI.,.. D 8 - curHanbI c AHH0A0B <1>3Y, Il -
AHCKpHMHHarop, D•L - 6noK aaaep:iKKH, CC - cxeMa coana- -
aeaui1:, 0 - ocuunnorpaqi, S - nepectJeTHbie 6noKH c 
UHtpponetJaThIO, T - Tai1:Mep, ynpaBmIIOlllHll BpeMeHeM 
0+10 c c IIIaroM_ 0,1 c, K - KaMepa P<l>K-5, H - cxeMa 
6nOKHPOBKH aanycKa ocuunnorpatpOB BO BpeMg nepeM0TKH 
nneHKH, C - cxeMa ynpasneHHH IIIT0pKoil:, N - cxeMa 
ynpaaneHHH H0MepaMH Kaapoa, M -' cxeMa ynpasneHHH MOTO
poM .KaMepbl. 
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Puc. 4. OcuunnorpaMMbI! a) napaauraoil: "Kaaau6aHtJH
poBKII" c tJaCTOTOil: 2,6 Mfu, K0T0pag 6bWa a 0CH0B~0M 

- ycrpaHeHa 6naroaapg BHeapea1110 Ha ycKbpure'ne ·11<1>B3 
cneuuanhH0il: cucreMhl ee nonasneHIIH; 6) Hano:iKeHHH 
"noneaHbIX" HMnynhC0B npu aanycKe OT 6-KpaTHbIX C0B
naaeHIIli (amrna HH:lKHHX HMnynhC0B - 30 acf. 
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