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np11 UOCT!!IHOBKe cp113H'ieCKIIX 9KonepaMeHTOB H!!l COBpeMeHHbiX YCKOpHTen!IX, K!!IK 

npaBano, acnonbayeTCR .6onbwoe Kona'ieoTBO aneKTpOHHOII annapaTypbi, B ee .cocTaB, B 

qaoTHOCTII, BXO.lli!T Cp!!IBHHT9nbHO .llOpOrOCTORW!!IR annapaTypa H!!IHOC9KYH.llHOT'O .£lii80!!130-

Ha, uenocpe.aoTB9HH0 RpHHHM!!IlOW!!IR II nepepa6aTb!B!!I10W!!ISI HHcpOpM!!IUHlO OT .lleT9KTOpOB 

aanyqeHHii, 3TO CXeMbl cpOpMHpOBaTenell, orpaHH'iHTenell, CXeMb( COBR!!I.lleHHII, pa3MHO>KH• 

Ten 11 , aMnynhoHbie ycanHTena, .llHCKpHMHHaTopbl. CneuacpaKa acnonbaoBaHHR aToll anna

paTypbi B R.llepHOII cpH3HKe 3!!1Kn10'i!!I9TCSI B TOM, 'iTO Rpll nepexo.ae OT O.llHOT'O cpH3H'i9C

KOT'O 9KCnepHMeHT!!I It .apyrOMy, H9CMoTpH H!!l M!!lnble H3M9H9HHSI C!!IMHX CXeM, annapaTypa 

B uenoM npeTepneBaeT 6onbWHe H3MeHeHHSI, noaTOMy KO!IcpcpHUHeHT HCROnb30BSHHH Ta-

KOII annapaTypbi HeBbiCOK. KpoMe Toro, paapa6oTKa H aaroTOBneHHe annapaTypbi no.a on

pe.ueneHHYlO cpH3H'ieCKy10 3!!1.ll!!l'iY, It !!lit npaBHnO, CHUbHO 3STHT'HBSeT CpOKH UOCT!!IHOBKH cpH-

3H'ieCKHX 9KonepaMeHTOB, 

C uenblO yoTpaHeHHR 9THX H9.ll0CT!!ITKOB 6bin!!l paapa60T!!IH!!I cepHR H3 'ie.Tb!p9X CX9M, 

npe.llH!!I3H!!I'ieHH!!IR .anR HCR0nb30B!!IHHR HX C CUHHTHMHUIIOHHbiMII C'ieT'iHK!!IMII, HH>K9 RpHBO

.lliiTCR onacaHHe cxeM. 

1. nepBblll cpopMHpOBaTenb, Qc HOB HOe H!!13Ha'ieHHe - CTaH.aapTH3!!1UHH HMRynbCOB C 

BbiXO.aa cuHHTHnnRUHOHHoro o'ieT'iHKa. Bb!xo.auoll curuan cxeMbl - nono>KHTenbHblll unH 

OTpHUaTenbHbiii HMRYUbC .anHTenbHOCTblO • 10 HCeK, !!IMOnHTY.llOII 

BOe BpeMH • 30 HoeK. 

2. Y.eTwpexKaHanbHaR cxeMa coBna.aeHHH unu aHTHCOBna.aeuall. 

0,4 BcnbTa. MepT-

3. BTopoll cpopMapoBaTenb. Bb!ncnHHeT cpyHKUHH .aacKpHMHHaTopa. BbiXO.llHOII caruan 

cxeMbi - oTpauaTenbHbiii HMnynbC .anaTenbHOCTblO i5 HoeK, aMnnaTy.aoll 0,7 BOnbTa. Bbi

xo.aHoe conpoTHBneuae - 50 OM. 

4. WapoKononOCHblll ycanHTenb. KoacpcpauaeHT ycaneHHH 

- HeCKOnbKO H!!IHOC9KYH.ll, BbiXO.llHOe CORpOTHBneHHe - 50 OM, 

K 8, Bp9MR H8p8CT!!IHHH 

nepe.aHHII cppOHT ccpcpMHpOB8HHOT'O HMRynbC!!I H HeCTa6anbHOCTH BpeMeHHbiX aa.aep

>KeK, BHOCHMbiX OT.aenbHbiMH CXeM!!IMH, COCTaBnRlOT H9CKOnbKO H!!IHOCeKyH.ll, 3TO R03BOnH

eT oony'iaTb paapewalOWHe BpeMe!la cxeM coBna.aeuall, nocTpoeHHbiX y !ITHX aneMeHToB, 

nopll.llK!!I H9CKOnbKHX H!!IHOceJtyH.ll, 

Bee cxeMbi BbmonaeHbi B BH.lle nnocKOCTHbiX Mo.aynell /paaMep nnaTbi 34x82 oM.
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Mo.ayna MoryT coe.llHHliTbCR Me>K.ay co6oll B paanH'IHOII nocne.aoBaTenbHOCTH, nu6o 
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H9nOCp9.1lCTB9HHO C nOMOUlbiO 50-0MHOI"O K86911SI. 

TyH911bHbiX nHO.IlBX. 

CxeMbJ BblfiOIIH9Hbi Ha TpaH3HCTop~x H 

a 

n epBblll cpopMHp0BaT911b 

npHHUHnHBIIbHBSI cxeMa nepBoro cj:>opMHpOBaTeiiSI IMO.IlYIIb N1 I I npHBEl.ll9Ha Ha 

pHC. l. TpaH3HCTOp nT-1, CM9Ul9HHbJll TOKOM - 5 Ma, BKII10'19H no cxeMe c o6mell 6a

aoll H cny>KHT .llllll 38UlHTbl OT aMniiHTY.IlHblX neperpy30K. TpaH3HCTOpbl nT-2 H nT-3 

o6ecne'!HBBIOT YCHII9HH9 no MOUlHOCTH OrpaHH'I9HHOI"O CHrHalla, H906XOLlHM09 .lliiSI pa6o

Tbl nocneaHero KaCKaaa, co6paHHoro na TYHH911bHOM .llHO.Ile T .U-1 H aHcjJcj:>epeHuHpy!OmeM 

TpaHccpopMaTope Tp-1. 

TpaHccpopMaTop Tp-1 HaMoTaH Ha cj:>eppHTosoM CTep>KHe <Z>-20 = ~ MM, (J 3MM. 

Ero o6MOTKH npeacTaanHIOT co6oll 5 BHTKOB cxneeHHoro npoaoaa • .UnR o6ecne'!eHHR He

o6xoaHMOll M9X8HH'!9CKOJI npO'IHOCTH nocne HBMOTKH TpaHCcpOpMaTOp 3811HB89TCSI 8nOKCH.Il-

HOJI CMOIIOil. 

npH noaaqe H8 BXO.Il CX9Mbl OTpHU8T911bHblX HMnyllbCOB Ha BbiXOLl9 nOSIBIIHIOTCSI 

CTBH.Il8pTHbl9 OTpHUBT911bHbl9 HMnyllbCbl TpeyrOIIbHOli cpOpMbi, BMniiHTY.IlOli 0,4 BOIIbTB, 

.lliiHT9nbHOCTbiO Ha ypOBH9 nOIIOBHHbl aMniiHTY.Ilbl a 8 HC9K. 

npH H3ME!H9HHH 8MniiHTy .llbl BXO.IlHOI"O CHI"HBIIB OT 0,2 BOIIbT .llO 5 BOIIbT H .lliiH

T911bHOCTH OT 5 HC9K .llO 1 MKC9K napaMeTpbl BblXO.IlHOI"O HMnyn&ca H3M9HSIIOTCSI He 6one&, 

'19M Ha 20%. 

Vf3M9H9HH9 38.1l9p>KKH BblXO.IlHOI"O CHI"HEIIIB OTHOCHT911bHO BXO.IlHOI"O onpeaenSieTCII 

cpOpMOll BXO.IlHOI"O CHI"HBIIB H IIpHM9pHO paBHO Bp9M9HH HapaCTBHHSI BXO.IlHOI"O CHI"HBIIB OT 

0 ao 0,2 BOIIbT. 

MepTBoe BpeMSI cxeMbl npH pa6oTe Ha nepHO.IlH'IecKHX cHrHanax cocTaBnlleT 

25-30 HC9K. 

HenocpeacTBeHHoe co'lneHeHHe xacxaaos 6ea paaaenHTenbHblX KOHaeHcaTopoa o6ec

ne'!HBaeT pa6oTy B •na'!e'IHOM" pe>KHMe c .llnHTen&HOCTbiO "na'!KH" ao 100 Mcex ITaK 

H83biB89Mblli p9>KHM "c paCTSilKKOll", npHM9HSI9Mblll npH pa6oTe Ha YCKOpHT911HXI. 

Ha pHc. 2 npeacTaaneHo cj:>oTo Monynll N9 l. 

EcnH Ha BblXO.lle cxeMbl Tpe6yeTcR nony'IHTb nono>KHTen&Hblll HMnyn&c laHTHcoana

aeHHHI, cxeMa Hecxo11bxo BH.IlOH3MeHSI9TCH. TyHH911bHblll aHoa T .U-1 cMemaeTCSI Ha aHcp

cj:>yaHoHHyiO B9TBb, H BMecTO TpaHccpopMaTOpa Tp-) yCTBHBBIIHBaeTCSI TpaHCcpopMaTOp 

Tp-2, KOTOpblll OTIIH'IaeTcH oT Tp-1 TeM, 'ITO ero o6MOTKH HM910T no 15 I!IHTKOa H, xpoMe 

3TOrO, BTOpH'IHBSI 06MOTKa nepenOIIIOCOBBHa. 

4 

Bb
1
xoaHoil HMnynbc npH aToM pacwHpHeTcH npHMepHo a asa paaa, 'ITO Heo6xoaii

MO .lliiSI o6ecne'leHHSI xopowell 8~llj19KTHBHOCTH 8HTHCOBnaaeHHll, 

npHHUIIUIIBIIbHBSI CXeMa nepsoro tpopMHp088T911SI LliiSI 8HTIICOBU8Ll9HIIli IMOLlY.IIb 

NP 21 np11aeaeHa Ha p11c. 3. 

CxeMa coanaae11111l IMoaynb N2 3/ 

np 11HuHnHanbHaH cxeMa MoaynR cosnaaeHIIll npH~eaeHa Ha p11c. 4 • .QHoabl .Ul -

.Q4 BKIIIO'I9Hbl no CXeMe PocCH. 0HH MOI"Y,T pa60T8Tb KBK B ·p9>KHM9 COBnB.ll9HHll, TBit 

11 
aHTIIcosnaaeHHll • .Unll coanaJJ,eHHil Ha axoa .llOn>Ken 6?-JTb noaan oTpHuaTenhHblll HM

ny nbc, an11 aHTHcoanaaeHHll - nono A<HT911hH &Ill IHMnyn&cbl no.llaiOTCSI nenocpeacTaenno 

c BhiXOJJ,OB neps&IX cj:>opMilpoaaTenell/. 

K 03cpcPHUH9HT OT6ope. COBnaaenHli npH pa60T9 C MO.llYIIl!MH NP 1 B '19TB9pHOll cxe

Me coanaaenHil paaen 4. 

<Z>oTo MOJJ,ynH npHa·eaeno na pHC. 5. 

BTopoll cj:>opMHpoaaTellb I aHc&pHMHHaTopl 

~· 

BTopoll cpopMHp088T911b BKIIIO'I89'TCSI nocne CX9Mbl coanaaeHHll H BbiUOIIHSI9T ipynx-. 
\ 

UHH JlHCKpHMHH8TOpa; npHHUHnHallbH8SI CX9M8 BTOporo ¢opMHpOB8T911SI /MOJJ,yllb )l(g 4/ 

npHB9.1l9H8 HB pHC. 6. 

Co6cTB9HHO aHcKpBMHHaTop co6paH aa TyaaenbHOM aHOJJ,e· Ka apceHHaa rannBR, , r 
BKII•O'I9HHOM no CX9M9 OaHOBH6paTOpa • .UnHT911bHOCTb HM'nyn&Ca OnpeaenSI9TCSI B911H'IH-

ROll HHLlyKTHBHOCTH L H conpOT!IBII9
1
HH9M R • nopor ycTaHaltiiHBa9TCl! nepeMeH-' 

Hb!M COnpOTHBII9HH9M. 

3MHTTepHbi9 noBTOpHT911H, co6paHHbi9 H8 TpaH3HCTOpax nT-1 H nT-2, cny>KaT .lliiA 

nepeaa'IH HMnynbcoa na nocneayiOmRe cxeMbl. 

HecTa6HnbHOCTb nopora ne npeablwaeT 10 Ms. HecTa6Hn&HOCTb 3!laep>KKH cj:>ponTa 

BblXO.IlHOI"O HMnyllbCB OTHOCHT911bHO BXO.IlHOI"O H9 np9BblW89T 2 HC9K. 

.QnHT911bHOCTb BbiXOLlHOI"O HMnyllbCB '" 15 HC9K, aMniiHTY.!l8 0,7 BOIIbT8. ¢oTO Mo· 

aynR npnaeaeno a a pH c. 7. 

Yca:naTen& 

npHHUHnHBIIbHBSI cxeMa yCHIIRT911SI IMOLlYIIb N1 5/ npHB9.ll9Ha Ha pRe. 8. CxeMa 

COCTOHT H3 Tpex Tp8H3HCTOpOB, BKII10'19HHb!X no CX9M9 C 06UlHMH 3MHTT~p8MR, nepsbl9 

H3 KOTOpblX CBSI38Hbl no nOCTOSIHHOMy TOKY. B&IXO.llHOli CHI"HBII C YCHIIHT911SI CHHM89TCll 
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qepe3 9MHTT9pHb!lt IIOBTOpHT9IIb. AMII!IHTyaHaR XapaKTepHCTHKa CX9Mb! llOCTaTO'<HO 

HeliHa. 
a 

BapHaHThi cxeM BKIIro'<eHaR Moaynelt 

B 38BI!CHMOCTH OT YCIIOBHii KOHKp9THbiX cpH3H'<9CKHX 3aaaq MOllYIIH MOT'YT CO 

HRTbCR B pa3IIH'<Hb!X KOMOHHaUBRX. 

Ha pH c. 9 IIpHBeaeHa CX9Ma liE OliHb!X COBIIal(9HHii C Ma!IbiM M epTBb!M BpeMeHeM 

IIOC!Ie COB!Ial(9HHii. 

3Ta CXeMa !I03BOIIR9T 0CYlll9CTBIIRTb C'<9T llBOiiHb!X COBnaaeHHII C MepTBb!M Bpe

MeHeM IIO rrepHOllH'<9CKHM CHrHarraM IIOpRl!Ka 30 HC9K. 

Ha pllc. 10 rrpaaeaeHa cxeMa TpoliHhiX coarraaeHalt c aHTacoarraaeHHRMH. 

Ha pHc, 11 IIOKa3aHo rrocrreaoBaTerrbHOe BKIIro'<eHae cxeM coanaaeaalt, 

Pa3pewaromee apeMR rrocneaHell cxeMbl coana.cteHHII paBHO pa3pewaromeMy ape

MeHH nepBbiX CX9M H COCTaBIIR9T 5-10 HC9K, 

J.1CDbiTaHHR CX9Mbl 

J.1CDb!TaHHR npOBO.!lHIIHCb Ha CHHXpOcpa30TpOHe 0J.1.HJ.1. ,OnR HCDbiTaHHII Obiiia COO

paRa ycTaHOBKa H3 4-x CUHHTHIIIIRUHOHHbiX C"'9T'<HKOB, KOTopaR CX9MaTH'<HO H300pa*e

Ha Ha pHc. 12. Bee cpoToyMHO*HTena - ¢>3Y-36. CuHHTHIIIIRUHOHHhre c'<eT'<HKH coeaa

HRIOTCR c ocTan&Hb!MH cxeMaMa OTpe3KaMH Ka6errR PK-102 anHaolt 200 MeTpoa • .... 
BnaroaapR xopowell aMrrrrHTy aaolt '<YBCTBHTerr&HOCTH annapaTypb! a 

napaMeTpOB CX9M OT aMII!IHTYll BXOllHb!X CHT'Ha!IOB, HanpH*9HHe Ha BCeX 

, T9IIHX Obi!IO Bb!OpaHO 1400 BO!IbT, 

!V\oaaTopapoBaHae ocymecTBIIHIIOc& OT cTaHaapTHolt cxeMbi coanaaeaalt B.OC-1. 

Ha pac. 13 npaaeaeHbi KpHBhre 'aaaep>KaHHb!X coanaaeHHII no KaHanaM 1,2,4 

/co.anaaeaag/ H no KaHarry 3 /aHTHcoanaaeHaRI. Paapewaromee apeMH coana.aeaHII 

paBHO 5 HCeK, pa3pewaromee BpeMR SHTHCOBnaaeHHii - 10 HC9K. 

Ha pac. 14 npaaeaeaa 3aBHCHMOCTb cqeTa a MaKcHMyMe Kpaaoll 3aaep*aHHb!X 

coanaaeHRii OT nopora llRCKp]tMHHaTopa. 

naTepaTypa 

1. C. Wiegand, N.I.M.,20 (1963), 313-318. 

2. H.Verweij. N.I.M.,20 (1963), 323-329. 
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