


BBE,[IEHHE 

B na6opaTOPHH s~eOKHX 3HeprH~ OHRH s paMKax paapa6DTKH TeXHH-
4eeKoro npoeKTa HyKnoTpoHa/1/ S Te4eHHe PRAa neT HeeneAy~TeR en 
/esepxnpOSOARlJ.IHe/ MarHHTbl e l!(ene3HbiM RpMOM H noneM 2,0-2,5 r/2/. 
TaKHe MarHHTbl npeAeTasnR~TeR HaH6onee 3KOHOMH4Hb1MH H TexHonorH-
4eeKH npoeTbiMH no epasHeHH~ KaK e 06bi4HbiMH TennbiMH MarHHTaMH, 
TaK H en MarHHTaMH e noneM 5 T. YenewH~e Hen~TaHHR OTAenbH~X AH
nonbHbiX MarHHTOS ,KSaApynonbHbiX nHH3 H Tpex npoTOTHnHbiX <1>0,[10 ne
pHOAOS 1,5-r38 MOAenbHOro e~HXPOTPOHa/3/, see ofiopyAOSaHHe KOTO
p~X nonHoeTb~ H3rOTaSnHsanoeb S nB3, yfieAHTenbHO nOKa3anH S03MOl!(
HOeTb eoopyl!(eHHR en yeKOpHTenR eHnaMH nafiopaTOpHH. 

1 ,5-r3B MOAenbH~~ eHHxpoTpoH OHRH HnH, KpaTKo, yeKopHTenb 
enHH, AaeT S03M0l!(HOeTb 3KenepHMeHTanbHO H3Y4HTb see oeo6eHHOeTH 
H3rOTOSneHHR H noSeAeHHR en MarHHTOS, eornaeosaHHR en MarHHTHO~ 
eHeTeMbl e APYrHMH eHeTeMaMH yeKOpHTenR,a TaKl!(e O~eHHTb HaAel!(HOeTb 
en MarHHTOS s 3KennyaTa~HH. HaKonneHHbl~ npH 3TOM onbiT 6yAeT HMeTb 
onpeAenR~ll.lee 3Ha4eHHe npH npoeKTHposaHHH H eoopyl!(eHHH HyKnoTpoHa. 
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MOAenHpOSaHHR. 3TOT yeKOpHTenb S eny4ae ycneWHO~ pafiOTbl MOl!(eT 
HCnOnb30SaTbCR caMOCTORTenbHO KaK HaKOnHTenb nonRpH30SaHH~X Ae~T
POHOS, nHfiO KaK reHepaTop ny4KOS fibiCTpbiX RAep WHPOKOrO cneKTpa 
Mace. 

YHHKanbHO HH3KOe AaSneHHe, KOTOpoe npeAnOnaraeTCR nony4HTb S 
xonoAHD~ saKyyMHo~ KaMepe enHHa, noasonHT nony4aTb Ha HeM ny4KH 
RAep HnH HOHOS npaKTH4eCKH ~fibiX 3neMeHTOS. 

eTPYKTYPA enHHa 

enHH npeACTasnReT cofio~ csepxnpOSOARlJ.IH~ CHHXpOTpOH C pa3Ae
neHHbiMM <I>YHK~MRMM, OCHOSHble napaMeTpbl KOTOpOrO npHSeAeHbl S Ta6n.1. 

MarHHTHaH ~ecTKOCTb, T·M 

llepHMeTp, M 
3HeprHH npOTOHOB, r3B 

3HeprHH HOHOB KITH H~ep, M3B/HYKTIOH 

HHTeHCHBHOCTb ~aCTHIJ; c 3apH~OM z,~acT./HMn. 

4aCTOTa llOBTOpeHHH IJ;HKTIOB YCKOpeHHH, rn; 
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Pac.l. 06maa cxeMa ycKopHTena CTIHH. 

llllV1H3A 

06~aR CXeMa en~Ha np~BeAeHa Ha p~c. 1 .YCKOP~Tenb pa3Me~aeTCR 
B HOBOM 3AaH~~ BHeWH~X ny4KOB fla6opaTOp~H. B~A YCKOp~TenR BO 
apeMR MOHTa~a noKa3aH Ha p~c.2. 

KaK B~AHO ~3 p~c.l, CTPYKTypa MarH~THO~ C~CTeM~ en~Ha BKn~4a
eT ABa cynepnep~OAa, B Ka)I(AOM ~3 KOTOPbiX COAep)I(~TCR 12 perynRp
HbiX 1, 5-M <ll0Jl0 nep~OAa ~ OA~H 9-M cornacoaaHHbl~ npRMOn~He~Hbl~ 
npoMe>KYTOK C Ha6eroM <!la3bl rr-2n/4/. onaroAapR AOBOnbHO 60nbWOMy 
4~Cny perynRpHbiX nep~OAOB, 4aCTOTa 6eTaTpOHHbiX KOne6aH~~ ~MeeT 
aen~4~HY 7,25 no rop~30HTan~ ~ 6,25 no aepT~Kan~. np~ 3TOM sec 
OAHOrO en MarH~Ta He npeablwaeT 50 Kr, acneACTB~e 4ero np~ ~3ro
TOBneH~~ MarH~TOB OTnana He06XOA~MOCTb np~MeHeH~R cnel.l~anbHbiX 
nOAl>eMHO-TPaHcnopTHbiX ycTpo~cTa. 

PerynRpHbl.:\ nep~OA COAeP)I(~T ABa 42-cM A~nonbHbiX MarH~Ta, ABe 
15-cM KBaAPYnonbH~e n~H3bl ~ 4eTblpe 9-CM npRMOn~He~H~X npoMe)l(yT
Ka.B H~X pa3Me~a~TCR COeA~HeH~e BaKyyMH~X KaMep COCeAH~X nep~o
AOB, aepT~KanbHbiH /~n~ rop~30HTanbHbl~/ n~Kan-3neKTPOA, COeA~

HeH~e BaKYYMHO~ KaMep~ C Tenn~M MarH~Topa3PRAHbiM HaCOCOM /~nH 
AaT4~KOM AaBneH~R/ ~ 6e3)1(ene3Hble en KOppeKTOpbl MarH~THoro nonR. 

Jln~Ha cornacoaaHHoro npoMe)l(yTKa ab16paHa c TaK~M pac4eToM, 
4T06bl o6ecne4~Tb AOCTaT04Hoe npocTpaHCTBO AnA pa3Me~eH~R o6o
PYAOBaH~R BBOAa ~ 6biCTporo BbiBOAa ny4Ka B OAHOM npoMe)l(yTKe, 
YCKopeH~R - e APYrOM. eornacoaaH~e 9-M npoMe)l(yTKOB AOCT~raeTCR 
3a C4eT yMeHbWeH~R Afl~Hbl <ll-n~H3, np~MbiKa~~~X K npoMe)l(yTKY pery-
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PHc.2. BHA yCKOPHTena B MOMeHT MOHT~a. 

nRpHbiX nep~OAOB,~ 3a C4eT ycTaHOBK~ a npoMe)l(yTKe ABYX nap <ll ~ Jl 
cornacy~~x KBaApynonbHbiX n~H3. 

~H)I(eKTOPOM enHHa cny)I(~T ~MnynbCHbiH 3neKTpOCTaT~4eCK~~ YCKO
P~Tenb c ycKOPR~~~M noTeHl.l~anoM 0,75 MB, pa3Me~eHHbiH BHYTP~ 
KOnbl.la C~HXPOTpOHa Ha cnel.l~anbHO~ nnaT<!lOpMe. YKa3aHHaR B Ta6n.1 
~HTeHC~BHOCTb onpeAenReTCR KynOHOBCK~M npeAenoM np~ CTOnb H~3KOH 

3Hepr~~ ~H)I(eKLl~~. B KaHane ~H)I(eKLl~~ ny4Ka ycTaHoaneH OA~H Ten-
nbiH 90°-noaopoTHbiH MarH~T, nepeBOAR~~H BepT~KanbHbl~ ny40K ~H)I(eK
Topa a rop~30HTanbHY~ nnocKOCTb, ~ OAHa TennaR KBaApynonbHaR 
n~H3a. OcTanbHble MarH~TH~e 3neMeHT~ KaHana /ABa noaopoTHbiX Mar
H~Ta ~ 4eTblpe KBaApynonbHble n~H3bl/ ~AeHT~4Hbl en MarHHTaM ~ nHH-
3aM C~HXpOTpoHa. 0AH0060pOTHbiH BBOA ny4Ka ocy~eCTBnReTCR ~Mnynbc-. 
HbiM 3neKTpocTaT~4ecK~M ~H<!lneKTopoM c noTeH4HanoM 24 KB. 

Jln~TenbHOCTb 4~Kna YCKOpeH~R B 7 C onpeAenReTCR CeH4aC ~CT04-
H~KOM n~TaH~R noaopoTHbiX MarH~Toa /48 B, 2500 A/, xoTR caM~ Mar
H~Tbl coxpaHR~T pa6oTocnoco6HOCTb np~ yMeHbWeH~~ An~TenbHOCT~ 
4~Kna AD lc/3/ 
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en MArHHT~ enHHa 

A~nOnbH~e en MarH~T~ T~na OKOHHOA paM~ ~Me~T napaMeTp~, np~

BeAeHH~e B nepsoA KOnOHKe Ta6n.2. MarH~THOe none B H~X C03AaeT
CR OAHOcnoAHoA en o6MOTKOA ~ 6n~3KO pacnono>KeHHbiM RPMOM ~3 
0,5-MM TpaHc$opMaTopHoA cTan~. RpMo np~ ~HAYK4~~ AO 2,3 T BABOe 
CH~>KaeT Tpe6yeMble aMnep-B~TK~ B036Y)!(AeH~R, $OPM~py10T none C Bbi
COKOA OAHOPOAHOCTb~ ~ BOCnp~H~MaeT AeACTBYIO~~e Ha en o6MOTKY 
C~nbl. np~ ~3rOTOBneH~~ MarH~Ta RPMO C npeABap~TenbHO 3aKpenneH
HOA Ha HeM KopnycHoA ~3onR4~eA ~cnonb3yeTCR KaK wa6noH, Ha Ko
Top~A HaMaT~BaeTCR en 06MOTKa. reoMeTp~4eCK~e pa3Mep~ $~KC~py-

IOTCR 3nOKC~AHbiM KOMnayHAOM. 0CHOBHaR 06MOTKa MarH~Ta BblnOnHeHa .'} 
nnocK~M Ka6eneM pe3ep$OPAOBcKoro T~na c pa3MepaM~ 6e3 ~3onR4~~ 
0,92x3,8 MM2 /B n~H3aX 0,92x3,4/, COCTOR~~M ~3 15 /B n~H3e 13/ 
en npOBOAOB A~aMeTpOM 0,5 MM, Ka>KA~A ~3 KOTOp~x COAeP>K~T 1045 

1 

H~06~A-T~TaHOB~X 10-MKM H~TeA. noM~MO OCHOBHOA, Ha non~cax Mar
H~TOB YCTaHOBneHbl KOppeKT~pyiO~~e nnOCK~e 06MOTK~. 

MarHHTHoe none, T 
fpap;HeHT, T/M 
HoMHHanbHhii1 TOK o6MOTKH, A 
WHsHqecKaH p;nHHa MarHHTa, M 
t'a3Mepbl HpMa /lliHPHHa X BbiCOTa/, 
AnepTypa, MM2 
~cno BHTKOB OCHOBHOH CTI 06MOTKH 
HHAYKTHBHOCTb, MfH 
3anaceHHaH sHeprHH, ~ 

" M~ 

2,27 

2070 
0,42 
u, 1 :>xu, 14 

55x55 
48 
I ,5 
3,3 

Ta6nm~a 2 

87,5 
1630 
0,15 
u, !:>xu, 11 

64x32 
112 
0,67 
0,87 

Bee MarH~T~ ~ n~H3~ ycKop~TenR y)!(e ~3roTosneH~. BHewH~A B~A 

MarH~Ta ~ $ ~ A n~H3 noKa3aH Ha p~c.3. n~nOhbH~e MarH~T~ ~ n~H-

3bl perynRpHbiX nep~OAOB ~3MepeHbl np~ KOMHaTHOA TeMnepaType ~ 

4aCT~4HO - np~ TeMnepaType >K~AKoro ren~R. H3MepeH~R npoBOA~n~cb 

~HAYK4~0HH~M~ KaTyWKaM~ np~ ~MnynbCHOM n~TaH~~ MarH~Ta/5/. np~ 
KOMHaTHOA TeMnepaType MarH~T B036Y>KAancR TOKOM aMnn~TYAOA 50 A 
~ An~TenbHOCTbiO 20 Me, a B >K~AKOM ren~~ - 2 KA ~ 3 c. Ha p~c.4 
np~BeAeHbl pe3ynbTaTbl TennbiX ~3MepeH~A ~HTerpanbHoro nonR 48 A~
noneA, ~3MepeHH~X An~HHOA KaTyWKOA. np~MepHO TaKoA )!(e, KaK yKa-
3aH Ha p~c.4, pa36poc ~Me~T A~non~ no non10 B 4eHTpe /KopoTKaR 
~3Mep~TenbHaR KaTywKa/. 8~4~cneHHaR no 3T~M AaHH~M 3$$eKT~BHaR 
An~Ha MarH~TOB np~BeAeHa Ha p~c.5. 

B >K~AKOM ren~~ Ha cerOAHR ~3MepeH~ nonR B 10 MarH~Tax. Kp~

T~4eCK~A TOK MarH~TOB COCTaB~n 2000 A ~ B~We ~ AOCT~ranCR nocne 
4-7 nepeXOAOB. 8 OCHOBHOM pa36poc noneA B ~3MepeHH~X A~nOnRX 
cosnaAaeT c pe3ynbTaTaM~ Tenn~x ~3MepeH~A. Hac~~eH~e RpMa Ha6nl0-
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AaeTcR, Ha4~HaR c 1,6 T no ~HTerpanbHOMY non~~ c 1,8 T- no 
non~ B ~eHTpe. 3TO 06oRCHReTCR cpaBH~TenbHO He6onbWOH An~HOH 
MarH~TOB ~ 3Ha4~TenbH~M Bn~RH~eM 6~CTpo HaC~~a~~XCR TOp~OB. 

0AHaKo 6naroAaPR He6onbW~M pa3MepaM RPMa no cpaBHeH~~ c anepTy
poA HaCbl~eH~e np~BOA~T K TOMy, 4TO np~ none 2,3 T OTHOWeH~e no
ne/TOK np~MepHO Ha 5% MeHbWe, 4eM B n~HeHHOH o6nacT~. 

KBaAPYnOnbHble n~H3bl T~na n~H3 naHOBCKoro ~3rOTaBn~ean~Cb no 
TOH ~e TeXHOnor~~, 4TO ~ MarH~T~. napaMeTp~ n~H3 np~BeAeH~ BO 
BTOpoL;\ KOnOHKe Ta6n. 2. Jl~H3bl perynRpHbiX nep~OAOB ~Me~T npRMO
yronbHy~ anepTypy /p~c.3/,xopowo cornacy~~y~cR c or~6a~~eA ny4-
Ka B H~X, n03TOMY OAHa nonOB~Ha 06MOTK~ Ka~AOrO non~ca 3T~X 
n~H3 ~MeeT 2 cnoR. Q ~ A n~H3bl cornacoeaHHoro npoMe~yTKa ~Me~T 
KBaApaTHy~ anepTypy ]6x]6 ~ 99x99 MM2 COOTBeTCTBeHHO, An~Hy 
0,24 ~ 0,28 M ~ pacc4~TaH~ Ha MaKc~ManbH~A rpaA~eHT 68 ~ 52 T/M 
TaK, 4TO Ben~4~Ha nOnR Ha OAHOCnOHHOH 06MOTKe 3T~X n~H3 He npe
BbiWaeT 3 '6 T' KaK ~ B n~H3ax perynRpHoro nep~OAa. en o6MOTKa 
n~H3 cornacoeaHHoro npoMe~yTKa e~nonHeHa 15-npoBOAH~M Ka6eneM, 
~cnonb3yeM~M B A~nonRx. 

Pe3ynbTaT~ Tenn~x ~3MepeH~A roaA~eHTa e n~H3ax perynRpH~x 
nep~OAOB noKa3aHbl Ha p~c. 6, 7. B~AHO, 4TO pa36poc rpaA~eHTa B n~H-
3ax n04T~ B 10 pa3 6onbWe pa36poca nOnR B A~nOnRX. no-B~A~MOMy, 
3TO CBR3aHO C 4pe3B~4aHHO Man~M OTHOWeH~eM An~Ha/anepTypa n~H3 
~ cpaBH~TenbHO H~3KOH T04HOCTb~ BblnOnHeH~R o6MOTK~ Ha TOp~aX. 
XonoAH~e ~3MepeHMR noneA e n~H3ax TOnbKO Ha4an~cb. Kp~TM4eCK~A 
IUK ~ nepB~X ABYX ~Cn~TaHH~X n~H3aX COOTBeTCTByeT pac4eTHOMy. 

AHan~3 Hen~HeAHocTeA noneA e MarH~Tax ~ n~H3ax no pe3ynbTa
TaM ~3MepeH~H noKa3~BaeT, 4TO aMnn~TYA~ B~CW~X rapMOH~K He npe
BbiWa~T 0, 2-0, 3% OCHOBHOH Ha paA~yce, COCT aBnR~~eM 90% paA~YCa 
en o6MOTK~, B n~HeHHOH o6naCT~ noneA. 
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PHc. 6. HHTerpanbHbiH rpap;HeHT 
48 KBap;pynOflbHhlX flHH3. 
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PHc.7. ArrHHa KBap;pyrronbHhlX flHH3 
TID rpap;HeHTy. 
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APYf~E e~eTEM~ YeKOP~TEJl~ 

B~COK04aCTOTH~H reHepaTOp en~Ha BCneACTB~e H~3KOH 3HeprMM 
MH~eK~MM AOn~eH o6ecne4HBaTb 04eHb 6onbwoA AHana3oH M3MeHeHHR 
4aCTOT~. TaK, npH ycKopeHHM npoTOHOB MMHHManbHaR 4acToTa pasHa 
0,22 Mr~, MaKCMManbHaR- 5,12 Mr~. Ocy~ecTBMTb TaKoe nepeKp~TMe 
4aCTOT c noMO~b~ nepecTpaHeaeMoro ~eppHTaMH pe3oHaTopa He npeA
cTaBnReTcR B03MO~H~M, n03TOMY YCKOpeHMe 4aCTM~ B Cn~He 6yAeT 
BblnOnHRTbCR nponeTHbiM 3-M 3neKTPOAOM AHaMeTpOM 57 MM. 3neKTPOA 
pa3Me~eH B ~eHTpe npRMOnMHeHHOrO npOMe~yTKa. 3~~eKTMBHOCTb HC
nOnb30BaHMR HanpR~eHMR Ha TaKOM 3neKTPOAe B pe~MMe nepBOH rap
MOHMKM 4aCTOT~ o6pa~eHMR /npOTOHbl/ paBHa 35%, HO fiyAeT Cy~eCTBeH
HO B~We npM yCKOpeHMM TR~en~X MOHOB MnM RAep. 

npMpOCT 3Hepr~M C~HXPOHHOH 4aCTM~~ B cn~He paBeH 120 B 3a 
o6opOT 6naroAaPR He6onbWOMy nepHMeTpy yCKOPMTenR M ManoA CKOpoc
TM pOCTa nonR. no3TOMY AnR 3anycKa YCKOpHTenR nOArOTOBneH TpaH-
3MCTOpHbiH reHepaTop MO~HOCTb~ 400 BT, pa3BMBa~~MH Ha ycKopR~~eM 
3neKTPOAe HanpR~eHHe aMnn~TYAOH 250 B. B AanbHeAweM MO~HOCTb re
HepaTopa 6yAeT yeenH4eHa. 

BaKyyMHaR KaMepa YCKOpHTenR M3rOTOBneHa M3 Hep~a6e~~eA CTanH 
TO~MHOH 0,5 MM/6/, M a pa604MX ycnOBMRX KaMepa BCero YCKOPMTenR, 
BKn~4aR 4aCTb KaHana MH~eK~MM, HaXOAMTCR npH TeMnepaType ~MAKOrO 
renHR. XonOAHaR M TennaR 4aCTH KaMep~ B KaHane MH~eK~MM pa3Ae
nR~TCR 6~CTPOAeHCTBY~MM MeXaHH4eCKMM 3aTBOPOM, CHM~a~HM HaTe
KaHHe ocTaTo4Horo ra3a M3 TennoA B xonoAHY~ 4aCTb. eoeAHHeHHR 
"""",..,..,, -..-."••nla..--f"") ,,,..., • ....,.r'\lt MIII,..._"LJOLJll ,..n'""'P"\UL.U •• IA ~ U~ r-1"\~UIAII:::IIV MQr'\IAt'"\-
---•,. ...... ·-··-···-- ... _.,_,... __ --···-····----- ---,.----·····1 - --- . .-------,-- ---.--

AOB - C nOMO~b~ pa3oeMa THna KOH~n3T C MeAHOH npoKnaAKOH. npM 
M3rOTOBneHMM KaMepbl Ka~AOrO nepMOAa npOXOAMnH MHOr04aCOBy~ ea
KYYMHY~ TpeHMPOBKY npM TeMnepaType 450°e C ~enb~ YAaneHMR pacT
BOpeHHOro B. CTeHKaX BOAOPOAa. KOHCTPYK~MR KaMep~ M MarHMTOB AO
nyCKaeT ee neperpee Ha MecTe npH TeMnepaType 150°e. KaK noKa3an 
OnbiT C TpeMR npOTOTMnHbiMM nepHOAaMM/3/, TaKaR TeXHOnOrMR M3ro
TOBneHMR M noArOTOBKM KaMepbl n03BOnReT nony4MTb B HeH AaBneHHe 
HH~e 10-13 Top npH TeMnepaType ~HAKoro renHR 6naroAaPR cop6~H
OHH~M CBOHCTBaM CTeHOK KaMepbl. npeABapHTenbHaR OTKa4Ka BaKyyM
HOH KaMep~ 6yAeT ocy~eCTBnRTbCR MarHHTOpa3PRAH~MM HaCOCaMH, pa3-
Me~eHHbiMM 4epe3 nepHOA no BCeMy nepHMeTpy yCKOPHTenR. 

fenHeB~H KpMOCTaT TMna KMnR~eA BaHH~ npeACTaBnReT C060H Tpy-
6y M3 Hep~aee~~eH CTanH AHaMeTpOM 280 MM, BHYTPM KOTOPOH pa3Me
~eH~ ace 3neMeHT~ ycKOPHTenR. KpHocTaT Ka~Aoro nepHOAa MMeeT 
onopy B BMAe ~MnMHAPH4eCKOrO na6HpMHTa, BHyTpeHHMH ~MnMHAP KO
Toporo M3rOTOBneH M3 CTeKnOTeKCTOnMTOBOH Tpy6~ AHaMeTpOM 145 MM. 
BHyTpM KpHOCTaTa BCe en MarHMTHble 3neMeHTbl nepHOAa YCTaHoBneH~ 
Ha A~pan~MMHHeeoA 6anKe, ~eHTp KOTopoA coenaAaeT c onopoA KpHo
cTaTa, CHa6~eHHOH ~CTMPOB04H~M YCTpoACTBOM. KpHOCTaT~ COCeAHHX 
nepHOAOB COeAHHR~TCR Me~y co6oA CHnbQOHOM, ace COeAHHeHMR KpH
OCTaTOB B~nonHeH~ CBapH~MM CO WBaMH MHOrOKpaTHOrO nonb30BaHHR. 
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CHapym~ ren~e8~H Kp~ocrar noKp~T 50 cnoRM~ 12-MKM an~M~H~3~po-
8aHH~M na8Ca HOM ~ OKpymeH Tenn~M 8aKYYMH~M KomyXOM C o6~~M ~3o
nR~~OHH~M 8aKYYMOM AnR 8Cero ·ycKop~renR . 06DeM m~AKoro ren~R 8 
Kp~ocrare pa8eH 1000 n. 

ren~e8~H pe¢p~meparop, npeAHa3Ha4eHH~H AnR oxnamAeH~R CnHHa 
~ nOAAepmaH~R 8 HeM pa6o4eH TeMneparyp~, pacnonomeH 8 TOM ~e 
3~ne, 4TO ~ YCKOp~Tenb, Ha paCCTORH~~ 60 MOT nocneAHero. 06~~H 
Tennonp~TOK CnHHa, no o~eHKaM, COCTa8~T np~MepHO 300 BT 8 CTa
T~Ke ~ y8en~4~TCR np~MepHO Ha 100 BT np~ pa6ore en MarH~THOH 
c~cTeM~. M~HOCTb pe¢p~meparopa 1800 Br 3Ha4~TenbHO npe8~waer 
yKa3aHHY~ 8en~4~HY Tennonp~TOKa CnHHa. 

Ynpa8neH~e ycKop~reneM 6yAeT ocy~eCT8nRTbCR c noMO~b~ rpex 
M~H~-3BM T~na MERA-60, o6ecne4~8a~~x nporpaMMHoe ynpa8neH~e 
TOKOM 8 n080pOTH~X MarH~TaX, ¢ ~ ~ n~H3aX perynRpH~X nep~OA08 
~ 8 n~H3ax cornaco8aHH~x npoMemyTK08, a raK~e 4aCTOTOH ~ aMnn~

TYAOH YCKOPR~~ero HanpRmeH~R. C noM~b~ 3BM 6YAYT np080A~TbCR 
c6op ~ o6pa6orKa ~H¢opMa~~~ c n~Kan-3neKTPOA08, AaT4~K08 ~H
TeHC~8HOCT~ ny4Ka, Aa8neH~R 8 8aKyyMH~X 06DeMaX ~ ren~e80M Kp~

OCTaTe, TeMneparyp~ ~ np. Ha nynbre ycKop~renR 6yAeT TaKme npeA
cTa8neHa ~H¢opMa~~R ·O cocroRH~~ pe¢p~meparopa. 

3AKI1104EHHE 

060PYA08aH~e perynRpH~X nep~OA08 YCKOp~TenR CnHH 8 OCHOBHOM 
yme ~3roroaneHo. CeH4ac ~3roraan~8aercR o6opyAOBaH~e npRMon~HeH 

H~x y4aCTKOB ~ BeAeTCR MOHTam YCKOp~TenR ~ ero BHeWH~X C~CTeM. 
Ha ~3rOTOBneH~e 8Cex 110 en MarH~TOB cnHHa norpe6oaanocb OKOno 
3 T TpaHC00pMaTOpHOH CTan~ ~ 150 Kr CBepxnp080AH~Ka. no-8~A~Mo
My, 3TOT YCKOp~Tenb 6yAeT CaM~M nerK~M , C M~H~ManbHOH Ha4anbHOH 
CTO~MOCTb~ . npeAnonaraeTCR TaKme, 4TO paCXOA~ Ha ero 3KCnnyara
~~~ 6YAYT TaKme Heaen~K~ . Hx 8en~4~Ha onpeAen~TCR nocne nycKa 
YCKOP~TenR, HaMe4eHHOrO Ha cneAY~~H rOA . 
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