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YIK 621.3.038.625 M-I6

%ﬂ%g}/ﬂm MHOTOJIYYEBOfl YCKOPVTENG IIPOTOHOB 33M: MpempeHr UT3

M.B.Bogoeko, H.H.Bamorpamcka#t, M.J.Tyces, A.K. o
M., 1996 - 12o. pak Tyces, A.D.JampE 7 xp

B padore TDpHBORMTCA ONMCaHMe YCKOPDMTENbHOR YCTaHOBKH,
cogpanof B $OM r. OdEWHCKA I OpUKAagHHX Uenelt. [ipuBegeno
OINMCaHKe YCTAHOBKE B LE/IOM, a Taxkxe OTIENLEHX ee cHcTeM. ONHCaHW
OCOCeHHCCTH padoTH cucTtemd BU nuramma yckopuTens B pexuMe
CaMoBOBCYXAEHMA, OTMEUEHH YCHNOBUS YCTORUMBOK pacoTH CHCTEMH B
3TOM pexuMe, laHa MeTONHKAa HacTpolK¥ ¥ 3anycka CHCTeMu. [IpmBenenu
OOMCaHHA JABYX BapMAHTOR MHXSKNMONHOR CHMCTEMH, JaHH De3YAbTaTH
HanajouHsx padoT Ha YycTaHoBke. [IpHBegeHa Takxe 3aBUCUMOCTB
YCKOPEeHHOTO TOKa IPOTOHOR c sHepruet 3 MaB oT
BHTATHBADEE-HOKYCHDYDEETO HalpAXeHRA Ha BJIOKTpOZax
OKCHEePHMEeHTANLHOR HOHHON ONTHKH.

Pgc, - 4, COECOK JBT. -~ 2 HapM.

@ MHCTETYT TeopeTHieckoft m skcmepEmerTaxcHoR fEspxE, 1996



JYHEVHH MHOTOJIYYEBOW YCKOPUTENL ITPOTOHOB $OH

'B dusMko - DHepreTWYeCKOM UHCTRTyTe $3M B r. OCHMHCKe N4
NPEKMAHHX lLeNMeR OHM COOPYXeH SKCNEDHMOHTANLHMA  NREefHNNA
YCKODHTENb CO CHeXYDRMME NIApaMeTpaMi.

1. Ycxopsemue YacTHUN ~ NPOTOHH.

2. Buxoxsas 3HepI'HA NpOTOHOB - 3 MaB.

3. JMmynbCcHNR TOK YCKOPeHHHX vacTHn - 1 MA,

4. YacToTa clefoBaHus EMuymmcoB - 0,3 TInm.

lipd COBMAHME YCKODHTENA B €r0 KOHCTPYKUMD OHNY SaNOXSHH
TeXHHYECKME DelleHHs, NONYYEeHHNe B Npoilecce paspaCOTKH, COIJAHHA U
HCCIIeROBaHRA :"'gnanomqnon BKCOEePUNEHTANEHON YCKOPHTeRHOA
yeramorxs - B MI3®  [1]. OCmas apxuTeKTypa X  OCHOBHHe
TEXHONOTHYECKHE CHCTOMN ycKopHTens $8Y amanorsumw cucTeman UT30.

COCTAB OBOPY/OBAHHA

Ycxopurenk COAGPXMT MHXEKTOP, YCKOPADMYD CTPYKTYPYy B
BaKyyMHOM KOXyXe, cHCTeMy BY HUTaHMA, BaKyyMHYD CHCTEMY, CHCTEMN
sanycka, ynpaBleHEs, ONOKMDOBKH M CHrHamusanun (YBC), cmcTemy
oxnaxnouus BU xackasoB ¥ BakyyMHHX HacoCOB.

¥rxexrop npencTaBaseT codoff yCKOpPHTeNb NHpaAMOTO AefilcTBHA C
gHepr¥efl wmHxekiu¥ g0 70 Kk3B. OH COmepXMT MCTOUHHMK THIA
AyONNa3MaTPOH, BHCOKORONLTHYD CTORKY C GJIOKAMM IMTAaHMA KMCTOMHAKAE,
BHCOKOBONLTHHE BHNPAMMTENb ¥ pa3NeNUTONbHHR TpaHcdopMmaTop A
nojaw# 220 B, 50 Tn x OnoKaM IWTaHWA HCTOUEMKA. IlepBOBavaNmBHO
UCTOVHHK OWN ycTaHOBNeN Ha ¢apdopoBom usonsTope nuametpou 0,5 M
amuHOf 0,6 M. BHyTpM MsONATOpa DasMEEANAChL 3aseMNeRHad CeTka,
KOTOpas MOTN2 nHepeMellaThed BIOAL OCH INyuka M  OCDa3OBHBaNa
YCKOpSDIEEA 3a30p MEESKTOPa NEPeMeHHON JUMHH. WaMeHeHWeM JNHMHH
3a30pa MOXHO OHIO NepeMemaTh KDOCCOBEp OyuKa IO AJIMHE YCKOpMTend
¥3 aTMocepn Ge3 HapylleHMs padouero BaKyyMa M YCTaHaBNUBATb €ro
Ha BXOJ yCKOpsmmeR CTDYKTYDH.

Bricoxoe MOCTOAHHO® HanpaxeHge VHESKUUR cosxaeTcs
BHCOKOBOJNBTHHM  BEMPAMMTENEM, B COCTaB  KOTOpPOI'O  BXORAT
TpaEcopNaTOp BHCOKOBONBLTHHI onHOGazHHEN TBO 14050,
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BNNPAMMTENbHHIY 3JIeMEeHT M Criaxupapumut koHpeHcarop WK 100.0,4.
TpancfopmaTop TBO 14050 moxer nasare 140 xB npm MaxcHMambHOM
Toxe 50 MA, xoRZeHcaTop mMeeT eMxocTk 0,4 Mxd um padouee
HanpaxenHe 100 xB. BupAMETeNbHHE 2/76MEHT COCTORT M2 10 RMOAHNX
cTondoB Tuna J1008, coesWBeHHHX NOCHENOBATENLHO, NPUUEM KaXHHl U3
"HMX 3aliyHTHpoBaH KomfleHcaTopod KBU 3 3300-10 ana BHpaBHMBaBu#A
ofpaTHHX HanpaxeHMRt. JUORHWEe CTONGH PACNONIOXSHN NO BUHTOBOR JMHHM
¥ YCTaHOBIGHH Ha HM3OJMDYDUMX CTORKAX, BeCh BHNPAMETENBHH 3JIEMEHT
TIOMEfleH B CaKkeNAMTORYD TPySy XAmmHo#t 1 M ® amaMmeTpoN 210 Mm.
Bunpasmrent nozknpuer k Momromy JATPy, koTOpHR RO3BOJNsSeT INABHO
H3MOHATE HANpAXeHMe uHXeKIuM oT 0 mo 70 kB.

PasnemurensEHRl - xadenmbHHR  TparcdopmaTop HMeeT 4 BHTKA
BHCOKOBOJILTHOTO Kadena AIBI 110350, xoTopHe NPOXOAAT Yepes ARa
0-o6pazHNX cepAeundxa, KaxauR cepAcYEBK EMeeT NEPBUYHYD OOMOTKY
Ha 220 B, oOHM cCOenuHEeNH napajneNbHO ¥ INPHCOPAMHOHH K CHIOBOR
ceTd. JBa KOHNA BHCOKOBOMLTHOT'O KaGesis NOXXORAT K BHCOKOBONLTHOR
cToflke, OHN pa3jieNaHN HA BHCOKOe padoyce HanmpaxeHue. Mexny aTHME
KOHNAME CYyRecTByeT HampaxeEse 12 B 50 Tn, #somipoBaHHOe OT BeMTH
Ha HampsAXeHHe HIOJAUMM Kadend - nopagka 200 xB. Ha croftke
yCTaHOBNEHH CTaHnapTHNe TpaHcdopMmaTopH Ha 50 i, nophwanaxe
Banpaszenne ¢ 12 go 220 B mng maTaHmMA xaxporo donoka croitku. Ans
NMTaHUA MCTOUHMKA CHUIM MSTOTOBNIGHH CeRypiEMe GNOKH. '

MoxynaTop IyTH - NpencTaBNAeT COCOR MMIYNECHHA MOLYNATOP C
OANMHAPHOR nMHMeR, BONHOBOE CONpOTHBNeHMe yumuu 15 OM, B KayecTBe
. KOMMyTaTopa HCHONB3YyeTCA THEPACTOpP. B npouecce pacdoTH MMERA
3apaxaeTcAs Jo Hanpaxemus 1,85 - 1,7 xB, uro oCecneunBaer
YCTORUMRHR M cTadkaeHNE Doasur Xyr®. [locle 3BaxuraRus AYyTH
HalpAXeHUe JMHHM NafaeT A0 padovyero YpOBHA, AMUTENLHOCTh HMIYIhCA
TOK2 HCTOUYHMKA OKoJo 20 MKC. ‘

"Brok nuTaHEs WlanaHa MCTOYHWKA NPeACTaBAAeT COCoft MORYNATOD
C MNOMHMM pa3pAloM ©MKoCTH. HakomuTeneM aBAdeTCA KOHIEHCATOD
emxocTed 200 mxd, paspamgsmkoM - Tupuctop T 80, Barpyskoft -
pacoyas oOMoTKa KNnanana. Haxonurens 3apaxaeTcsd HO HaOpPAXCHHusS
400 B, uro ofecnmeuuBaeT OTKPHTOE COCTOAHWe KNalaHa NPHCAIUSUTENHHO
Ha 2 MC.

Ins 1nUTaHEA COMEHOMAA MATHHTA MCOONb3YeTCH  OCHYHHI
BHIpPAMATENb, COCpaHHHR 1O XKBYXIONYNEPHOXHOM CXeMe, TOK MarHHTa
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nnasHo perympyercsa JATPom or O zo 1 A. Jnd criaxupBaHis nyiancauust
ucnonapayeTes [l-odpasuuit §sALTp.

Ycxopsomas CTPYKTYpa NpPEeACTaBAseT cododt — NpAMOYTONBRHR
H-peaonaTop ¢ AOTId, mMmeeT 13 amepTyp AMaMeTpoM 6 MM Kaxlad ¥ 14
ycKopaosux sasopoB. JJOGPOTHOCTR CTPYKTYPH okono 4700, Heodxozmmas
Ans BO3CYXAeHMA pacueTHu¥ BY nomeft mommocTs oxono 250 xBr.
CrpyxTypa MMeer %Ba BU BBOIA, ONME ABAAETCA BOICYEAALMMM, JpyTOl
¥MeeT nerio OCPaTHOR CBASM ANA odecHeveHHs DPaCOTH CTPYKTYPH B
ABTOTEHEDATOPHOM POXHME.

Cucrema BY muTamEs, B OTHHWuMe OT omcasHOR B [1), cocTOMT u3
IBYX MOMHHX KackazxoB Ha Jaumne TI'M27-AM, pe3onaTopa ®m HMYNLCHOTO
MmozynsTopa (pEc.1). PesoHarop BKNDUSE NOCHENOBaTeNBHO B UeMNh
KacKajoB, a llenouxka HeBaPMCHNMOT'O BO3CYXNEHUS OTCYTCTRYeT C LelbD
YMOHBHGHMS KONWYECTBa OCOPYAOBaHMA H3-3a HEXBATKH MeCTa B
NOMEMOHUE ¥ YMeHBbIIEHUA CTONMOCTY OCOPYAOBaHMA. 3TO YCHOXHAET
KOHCTDYKUHD YCTAQHOBKH W3-3a HEOOXOANMOCTE JeNlaTh JHWHHR BBOL AN
neTmd OCpaTHOR CBA3M, a TaKXe YCNOXHAeT nponecc Hamaaxum BY
cncremd. VomecTro (2], uyTO B 2TOM CNyyae cHcTeMa RO3GyXXaeTcs Ha
YacTOTe DNEMEATA ¢ CaMOR BHCOKOR JOGPDOTHOCTBHD, T.©. pe3oHaTopa, a
LIS YCTOAUMBOTO CaMOBOICYRHOHMA  CHCTOMH TpedyeTcd colmoleH#ue
aMIIMTYANHX ¥ (ABOBWX YCNOBMR. DBHIONHGHME AMINHTYAHHR YCHQBH
MOXHO OGECTOUNTH, YBeNMMURB NETMD OCPaTHOR CBSAM JO BENNUMEM,
KOMIGHCHpYDEER fOTepM B  De3CHaTope, NpH BTOM  JONXHO
BHTIONHATHECA HEDaBEHCTBO

KK K >1. &)
rae Kg K, - xoajfmuseHTH YCWNeHEA KacKajios, HATPYXGHHHX Ha
conpotunienue 50 OM, a Koc ecTh KOdPdHunHEHT odpa'm‘ion'“ CBA3H
pezoHaTopa, paBHEA OTHOWCHHN BY HampaxeHmsd Ha neTse BO3CYRAEGHKR K
HanpAZeHup Ha netne 0C. Odwuso K i‘ K _pamuu 4-5, ¥ MeHEMambHOe
snaverwe K = paeHO 1,20. Jns YBEpPEeHHOTO BO3CYXAGHHA CTPYKTYPH C
yYEeTOM BO3MOXHOrO MNYNbTHHAKTOpHpro afdexra HKoe Heodxommmo
BHOMpAaTE B HECKONBKO pas <Gompme. $a30BHe YCNOBMA - BHIOMHADTCH
nopdopoM IANMHH $HNepa Bo3CyXAEeHEA M Kadend oOpaTHOMf CBA3M Tak,
YTOOH ¢ y4yeToM $a30BHX CHBUIOB B KackajaX M pesoHaTope, Hader
$as B cicTeMe cocTaBaan 360° EciM WHMeTh pa3sZBUSHYD JMHMD, TO
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HacTpoRKa He NpefcTaBiAeT TPYAHOCTER, HO HOCKONbY JMHMM He OHNo,
TO NOARCGOP ANAHH Kadend NPOBOZMACA BPYUHYD, NOCTENEHHHM OTpe3aHHeM
HOCOMBURX KYCKOB RAHHOR mo 2-3 oM.

HACTPOMKA OBOPYJOBAHUA

Yexopapkad CTPYKTypa HacTpauBanach = CHNefyDEAM OCpa3OM.
Csavana HacTpaMBaNaCh peryifpHas YacTb. OHHOBPEMEHHHM TOILEMOM
HI¥ ONyCKaHWEM JRONONMHWUTENLHWX OOKOBHX NNACTHH YCTaHABAMBANAChH
padoyad uacToTa, 3aTeM JABHXSHHEM IUIaCTHH B  IPOTHBONONOXHAX
BaNpaBNSHUAX NPOMIBOAMIOCH BHpaBHMBaBHRe BY EBanpazemwft Tpydox
Apei$a perynspHO# 4YacTH OTHOCHTENBHO HYNeBoro yporHsa. Korrpomb sa
CHMMETDHER OCYRMECTBAANCS 1O NocnepHeMy 3asopy. Ilpu papumx BY
HaNpAXeHHAX M CUMMETDHUHHX NOJ4X HONe B INOCNAeEHEM 3a30pe paBHO
OONAM B NpemHAYRHMX 3asopax. [locie peryagpHOro yyacTKa YCKOPeHHs
HacTpaMBanachk . BXORHa#  YacCTh. HacTpolika  Benach  MeTOAOM
TNOCNENOBATENbHMX  NpHOIMxenult. loMenerwe mosef- B Bazopax
OCYHNeCTBIANOCh MOMeHSeHHEM Iomazel aepxareneft - Tpydox apeffa.
flocne xamgoro XABEXCHHA NPOBOAWIOCH KOHTPOABHOS R3MEpeHue nojied B
padousft vacror. flocne HacTpofxm nomeft B onHOM 3as30pe HEOGXOLUMO
DPOBORMTL NORCTPOAKY paHee MNONAYUCRHHX IOfleR B ADYTHX Sasopax.
Vomepenre nojef NPOBOAMNOCH Ha CTEHAe METOAOM MANHX BO3MymeHuR.B
KayecTBe = BOBMYRAUHErO Tejia HCHOAB30OBANCA JADpaneBHR  WapHK
nmameTpoM 3,5 mu. Hapux Ha necke npoTrarsEpaica NO USHTPANbLHOMY
KaHaNy CTPYKTYpH, BHXOAHOR CHI'Han - ¢asopas paceTpoilka CTPYKTYPH
- cumeancs ¢ ptxoxa $asomerpa $K2-12, xaprEma moxefi SamMCHBarach
Ba rpafonocrporrene H 307.

HacTpoflxa neTnM BBOXa MOEHOCTH INPOBOAMAGCE B JXBa 2Tana.
TpyGaa RacTpofixa 3aximoyaeTcs B OHNpeNeNleHAM IJIONARM NeTIR ¢
nosompr nprdopa P4-11. lipw nnomanw nmeTn HeOOXONMMOT'O pasMepa ee
BXOJHO® conpoTHBNOHRe paBRO S50 OM. [IpH TOHKOR RacTpofXe nNeTRa B
pesoHaTope YCTaHABNMBAeTCHs B TaKoe noioxeHwe, npd koropodm KCB
dmazxo x emmEuue. Jna mamepenua KCB B mpouecce HacTpoflke Own
paspadoTal K COSJAH HalpaBleHHHI OTBETBHTENb, CXEMAa OTBETBHTENA M
cxema usmepenns KCB npumsepeHa Ra puc.2. Hamume $aszomerpa $K2-12
C JByM? BXORaMM H BHCOKOM UyBCTBMTeNbHOCTE® fo 0,1 MB
odecnieydBanT BOSMOXHOCTL HACTPOMKE T[ETAM OT  NadopaTOPHOro
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reHepaTopa I'4-107A Ha ManoM YpOBHe MOHWHOCTH d¢e3 JHONOJHUTENBENX
ycunuTene#t. Bxoan A um B dasomerpa waMepADT HanpaxeHne nanannen u
orpaxeHHoft Bomt, a KCB omnpenenserca mo $opuyne

1+ (Uo'rp / Una.l ] 2
KCB = ’ 2)

1 —(Ua'tp / unan ) 2

rae U"p B U ay ~ BanpaXeEMs oTpaxeRHoft # mamapmeit BonH. [locne
HacTpolKy aoséyuamen nerTnM dvacroToMepoM Y3-54 usMepanack
4yacToTa, Ha Koropot KCB mNeeT MuHMMANBHOE 3HaUeHHe, 3aTeM
ma3Mepsanack Benuuu#a KCB Ha pesoHaHcHof! uacToTe. ECHM pasHOCTD
yacToTH MuEMManbHoro KCB u pe3oHaBECHOZ MeHblle INONOBHHH ITONOCH
pesoHaTOpa, TO HACTPORKY MOXHO CUHTaTb YHROBISTBOPHTeNbHOR. B
OPOTUBHOM ClIyyae HEOOGXONAMO YMEHBbUWTb MHAYKTHBHOCTD NETIH
HaMoHeHHeM ee (oOpMN M TOBTODPETh H3MepeHHMA. Takue ReRCTBHA
'HEOGXORMMO NOBTOPATHL RO TeX Nop, NOKa vyacrora, Ha KoropoRt KCB
MEHNMAYGH, He HODAaZeT B INONOCY CTPYKTYPH. 3aTeM HacTpamBanach
neTna oopaTEOR cBsau. CTpyxTypa BO3CyxAanack JONONHETENBHOR
neTnefl, M3MEDANOCH HaNpAReENe Ha yXe HacTPooNHOR neTne -BBOAA
MomgoCTH. Ibiomans metmm OC BHOHpanach TakK, YTroSH HanpsxeHue Ha
Hefl Guno B 3-4 pasa MeHbWe, YeM Ha NeTne BOACYXEeHES, COTNAcHO
gopuyne (1). K fupepam merenh NPHCOSAMHANTHCL KadeNMH BO3CYXROHHS M
o0paTHOR cBssH OT BY xackagos, NpoGHOe BKJIDUEHHe NPOBONUNOCH HA
Bo3Ayxe. Ha kackajw mofasanochk HeGONLUIOS MMOYNBCHOE HaNpAXeHHe ¢
MOZYNATOpa, a Kadems OCpaTHO# CBASM YHOPAUMBAICA MANGHBLKUMY
OTpe3KaM¥ Mo 2-3 CM RO NOABIGHUA aBRTOTeHepaluHu.. TOHKad NORCTpolKa
$asH B HeCONMBUMX INpeleNaX NPOM3BOAMNACH BPaNEHMM pyux: mreitda
TeHepaTopa, NPHYEeM CHCTeMA CuMTafach HaCTPOERHOf NYUURM OCGDalOoM,
ecmu npodoft B CTPYKType HacTynan NIpPH MHHAMANBHOM HaNpDAXeHHMH Ha
NEHAR  MOZYNATOpPa, koTopoe cocrtaBnano 2-2,5 kB. Ilpp  3ToM
3amMCHBANACh BE/MUMHA HANDAXKOHMA C KaMUOpPOBOYHOR nNeTHH. 3Has
MUMHY TpOCMBADMETOCH 3a30pa, MOXKHO C JAOCTATOMHOR TOYHOCTED
ouernT: BU HanpAmeRMe B HeM M B JDYTMX 38as0opaX CTPYKTYPH.
‘CONOCTaBNAA ATH NAHHHEG C HANDAXSHAEM MMHMM # KATMGPOBOUHOR METIH,
a Takxe C BeJMYMHAMM JlafapiEeffi ¥  OTPAXSHHOR  MOMHOCTH C
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pednexToMeTpPOB M BONMYMHOR KATORHOTO TOKA B HOMMHANLHOM pexuMe,
MOXHO CYINTB, HACKONLKO YpoRenb BY noneit » cTpyxType Omasok K
pacueTHOMY.

PEQYJBTATH DKCNEPMMEHTA

PadoTu Ha yckopMTene OHIM HayaTH DOCNe JNOCTHRCHHA DPadouero
Baxyyma 5-10°°Topp. B npoliecce Bo3CyXAeEMA NPHWJIOCH TPEONONEBATh
TPYAHOCTH, CBA3aHHWe C My/nIbTHODaKTOpPHHM 3¢dPexToM. OnHako mnocne
HENPONONXMTONLHOR TPEHMDOBKE B ToUCHMEe HECKONBLKHX JHeR OHIM
NONyuYeHH pacueTHHe ypoBEM BY B cTpykType. llocne mojxaum nyuka Ha
BXOA, CTPYKTYPH HAnpsXeHHe HHEOKUNN MeVIeHHO M IJIaBHO USMEHANOCh
BOMM3M DaCYeTHOTO YDPOBHA ¥ NOYTH CPaly OWI MNONYYEH YCKODeHHHM
myuox. . BemumHa YCKOpPeHHOTO Toka oxasaznach 0,5 MA. [InnycHHeM
3aseMNeHHO# CeTKH, M3NeHeHMeM YPOBHA BU M HaNpAXOHUS WHESKNUE, a
TaKxe HACTPORKOR IApaMeTPOBR HCTOUYHMKA YAAJNOCE NOXHATH BENHURHY
YyCKODeRHOrO TOKa X0 1 MA.

Ins noBHlleHES YCKOPEHHOT'O TOKa Ha BHXOHG YCKOPHTeAA OLUIH
DPOBONGEN CHNEAyDEME ROPAadOTKE  MHXCKUMOHHOR ccTeNn. JimHa
yCKOpADEET'O 3as30pa MHEEKTOpPa OHNa Buépada 70 MM COIVIacHO
NONYUCHRHM DaHee JAHHEM. DaseMNeHHad CeTKAa BHNONHEHAa NORBRMXHON,
HNEeT BO3MOXHOCTh BDaBeHMs B JBYX IUIOCKOCTAX, YTO NO3BOA4ET
NPOBOJATL TOHKYD DCTHPOBKY Iy4Ka B HOGONBIMX YTNOBHX mDpeenax,
Ins BpaNeHMs CETKH CAeNaH BaKyyMEwfi BBOX B Bakyym. OnTHKa
3aMeHEHa Ha dollee KOPOTKOJOKYCHYD, MCTOVHMK NPEIBHHYT X CTPYKTYpe
HAa MHHMMAQJILHO BOBMONHOE paccTOofHMe. 3aTeM OwnM mnpoBefeHd padoTH
IO NOMYyYeHHD YCKOPEHHOr'O NyuyKka COTNIaCHO ONMCAHHOR BHle METORMKe,
ORHAXO 'peaym:'ra'r OHJ TONy4YeH TOT X - 1 MA YCKODEHHOTO TOKa.

B nponecce mcenenaopanuit Owi nocTaBNEeH ele ORMH ONWT. BMmecTo
yCKODADHETO 3a30pa B HHXEKTOpe OWIM NOCTaBneHd 4 snexTpoRa ¢ 13
aneprypamy NO ccAM NYUKOB CTPYKTYpH (pmc. 3).3nexrpox (1) Oun mpm-—
COeNMHOH K 3KChanpepy. JmexTporw (3) u (4) CHavasja CWIH 3a3eMIeRH,
Ha 3/eKTpoR (2) Ouno NojaHo HaNpAXeHHe C HeNWTeNd, Kak DOoKasaHO
Ha puc.3. JaBMCHMOCTH YCKOPEeHHOTO TOKA Ha BHXORE YCKODETENS OT
HanpsixeH®A Ha 3nexTpoje (2) npuBemeHa Ha puc.4. 3aTeM Hanpsaxenwe
Ha 3nexTpoje (2) YCTAHABNMBANOCh IO MAKCHMYMY BHXOJAHOTO TOKa M
perymupoBanoch Hanpsamerue Ha anexrtpope (3). Jamee Te xe onepaluu
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NpOBCAMIMCE C  BAeKTpoZoM  (4). B pesynaeTaTe = METOAOM
DOCHeAOBATENbHHX NPHOAMXeHUR OWNO NONYYEHO MAKXCHMANBLHO® 3HaUeHHe
yCcKopeHHOTO TOXa, paBHoe 0,5 MA.

[lonyuennde peaynbTaTH MOKASHBADT, YTO MAKCHMANLHAS BENMYMEA
BHXOBHOTO TOKAa OCTaeTcs HeMsMeHHOt BesaBHECUMO oOT §okycHOTO
PacCTOAEMA MOHHOR ONTHKM, eClM OTCOp DNPOTOHOB KJeT C T'pPaHKUK
nnasMd  BCEro 2kcnangepa. [lo-BHMAMMOMY, B PEXHAM YCKOpPEHRA
BaxXBaTHBADTCA BCe MPOTOHH, UMepA¥e IpEEeMIeMHe JIiA CTPYKTYpH
nonepevHNe CKOPOCTH. MOXHO Takxe NPERNONOKMTH, YTO HYUOK ABIAETCA
KOMIOHCHPOBaHHNM, IO3TOMYy PacCTOAHMEe OT HCTOUYHHKA JO CTPYKTYPH He
OKa3HBaNO BAMAHMA Ha BHXORHOR TOK. B mocreiHeM 3KCIepHMeHTe OTSOp
NPOTOHOB TNPOHCXOAMN He CcO Bcell INOBEPXHOCTX MJlasMy, a ¢ 13
HeCONBUMX NAOWAZOK JWAMETPOM 7 MM, I[IO3TOMY BHXOXHOR TOK OHA
MeHBLe. Jlo-BHAMMOMY, AN yBE/MUEHES BHXOZHOI'O TOKA B MEOTOJNYUOBHX
CTPYKTYPaXx KpOMe YIyulleENs NapaMeTPOB CaMOR CTPYKTYPH HeOGXORUMO
HCHONb30BAaTb MCTOUHHKM ADPYTOrO THDA, HANDHMOP, BHCOKOYACTOTHHE,
uMepgye, MORET CHTH, MEHbUME OOHMMR TOK, BO ¥ MajHf 3MUTTAHC.




MOAYIATOP -

BY KACKAIN1

BY KACKAAN 2

PEZBOHATOP

PUC. 1. CXEMA BY IMTAHMA PESOHATOPA




TEHEPATOP

YACTOTOMEP

ASBOMETP ®K2-12

I4-116 Yy3-54
Cil R R C1
" A 1 1 ] o :H
C?..IL_’LIC C Lg__TICE
b | e all
Upaz Uorp
BX A BX B

PE3OHATOP

PUC. 2. CXEMA VBMEPEHWA KCB
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PUC. 3. MHOT'OSASOPHAfl OITTHKA

1,2,3,4 - SMEKTPOSH ONTYKY
5 - WOHHBIA UCTOYHMK
6 - VBOMPYDIMA SNAHEL
7,8 - BHCOKOBOMLTHHE BBOIH
.- @ - PE3OHATOP
10 - BAKYYMHHM KORYX
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Puc.4. 3aBMCHMMOCTE YCKOPEHHOI'O TOKa OT
HanpsXeHUd Ha BHTATHBAOIEM

DIIEKTPOLE.
HampaxeHune Ha $porycmpyronieMm

siiexTpone 20 kB.
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