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I. HenpepuBHO pacTyIIU1e Tpe6oBaHHH R ToqHoCTH nocTaHOBRH WH3Hqec

Roro SRcnepHUeHTa CTHMYJIHPYIOT Hayqao-HCCJI6'AOB8Tem;cirn:e H ROHCTpyH

TOpCRHe pa60TU B 06JiaCTH CO~'AaHHH CHJIBHOTOqaax YCROPHTeJiett. IlpH 

STOM B08HHR810T H Tpe6y10T CBoero pemeHHff T8HHe npo6JieMH,R8H BJIHHHH6 

npocTpaHCTBeHaoro aapn'Aa nyqRa Ha ero ycTott~Boe Jl.BHEeaHe 9 npoxox

'AeHHe peaoHaacoB, cTonpoueHTHl:ltt BHBO'A nyqxa. 

liHTepec R CHJIBHOToqHUIJ UHHJIHqeCHl'l!.I YCROpHT8JIHM o6yCJIODJI6H He 

TOJIBHO HOBli!.IH B03MOEHOCTHMH D HCCJI6'AOD8HHffX CTpyRTypu H'Apa H H'A6p

HHX CHJI D 'AOIJHJIJIHap'AHOii 06JiaCTH- SHeprHtt, HO Ta:KJB:e H OTHPUB8IOIIU114HCH 

OOJibfilHMH nepcneKTHBaMH B pemeHHH paAa npaKTHqeCKHX npoOJieM: Hanpuuep 

P~HaUHOHHOtt oOpaOOTKH MaTepHMOB, ITPOAYKTOB, HCITUTaHHH Ma-

tepHMOB I JietieHHH OHKOJIOrHtieCKHX aaOoJieBaHHll H T _·A • lI03TOMy B PIIAe 

CTpaH paapaOaTUBaDT H CTPOHT npOTOHHHe yCEOpHTeJIH Ha cpeAHHe 3HeprHH 

(400 - !000 MaB) H ycpeAH8HHlill TOK 50 - 200 MKA, npOBOAHT peKOHCT

PYKUHD cTapl,IX uamHH, HHT6HCHBHO OCYJlt8CTBJlHDT HCC118AOBaHHH no C03Aa

HHIO uamHH C TOKOM Ha COTHH MHJlJIHaMrrep~ 

CHJibHOTOqHUe yCROpHT8JIH, HaH npaBHJIO, C03'AalOTCH Ha OCHOBe CTa

UHOHapHoro C a3HMyTaJibHOtt BapHaUHen uarHHTHOrO ITOJIH, 6JiarO'A8PH ROTO

pouy B03MOEHO YCROpeHHe HHT6HCHBHUX nyqROB D pelltH!.16 H30Xp0HHOro UHR

JIOTpoHa, JIH60 B peJB:HMe q,aaoTpOHa C BliCOHOtt qacTOTOtt fiODTOpeHHff HM

rryJIBCOB. 

UHRJIOTpOH!llitt pelltlUI, o6ecrreqHB8DIIU1tt M8RCHUaJIBHlie HHT6HCHBHOCTH 

H aenpepHBHUe MaKpoCTpyHTypu nyqROB, rrpeHMy~eCTB8HHO HCITOJib3Y8TCH 

DO BHOBb C03'A8Baeuux YCROPHTeJIHX, q,aaoTpOHHHtt pelltHM - rrpH peKOHCT~ 

PYHUHH 'A8llCTBYDIIU1X CHHXpOUHHJIOTpOHOD. 

B PH~ npo6Jieu, HOTOpue CTOffT B HaCTOH~ee BpeMH nepe'A JI860paTO

PHHUH, pacno11ara10IIU1UH UHHJio;poHaMH HH3KHX SHeprHn, BalltHOe uecTO aa

HHMB.lJT npo6Jie.Uli yBemiqeHHff·;;.HeprHH nyqKOB 'AO 40 - 80 MaB ( 0611acu 

H6'AOCTynHaff Allff T8H'A8M-reHepaTOpOD) H y11yqmeHHH .UOHOSHepreTHqHOCTH 

nyqKOD 'AO il :rn-3 -t- rn-4 ( T .e • 6JIH3KOil K MOH03Hepre:rnqHOCTH 
E 
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nyqKOB TaHAeu-reHepaTopoB). EOJibmOe QHCJIO IIHKJIOTpOHHWC ycTaHOBOK B 

ipH3HQeCKIDC Jia<lopaTopm1x (<lonee 100) onpeAeXS!eT aKTyMbHOCTb peKOHCT

PYKIIHH AeltCTBYDIIlHX uamHH C neJibD IlOJiy<leHHH BUmeYKa3aHHWC napaMeTpOB. 

B HacTOHDtett pa6oTe HsJiaraeTcH onuT n~ COSMHHD KOHCTPYKitHH 

SJieKTPOHHOtt MO'AeJIH CHJibHOTOqHott npoTOHHOtt MamHHU C llteCTKOtt qioKyCH

pOBKOtt, H80XpOHHOro n,'IKJIOTpOHa C peryJIHpyeuon SHeprHett Y-I20M H BU

BO'AHUX ycTpottCTB nyqKa H3 KaMepu qiaaOTpOHa, HaKOITJieHHUtt l3 KOHCTpyK

TOpCKOM 611po ~a6opaTOpllli .ff'AepHhlX npo6JieM 06~e'AHH8HHOrO HHCTHTyTa 

H'A8PHUX HCCJie'AOBaHHtt. 

2. B KpaTKOM o6aope {rJiaBa nepBaH) KOHCTPYKTHBHUX cxeM CHJII,HO

TOqHUx ycKOpHTeJiett noKaaaHo, qTO l3 HaCTOHDtee Bpe.LUI HeT ycTaHOBHB

mHXCH 06DtenpHHHThlX cxeu. Krui'AUtt npoeKT Hl3Jl.ff8TCH 060CHOBaHHUM H qiaK

THqeCKH Oilpe'AeJIH8TCH B03MOlltHOCTHMH CTpaH H HaKOilJieHHUM OilUTOM paa

pa60Tq11KOB • . 

3. Bo BTOpott rJiaBe OilHCUBaKJTCH OCHOBHUe KOHCTpyKTHBHUe oco6eH

HOCTH 3Jl8KTpOHHOtt MO'A8JIH, HBiHDlll8HCH 'AHHaMnqecKHM aHaJIOrOM npoTOH

Horo HaoxpOHHOro n,'IKJIOTpOHa c KOHeqHott SHeprHett 800 lfaB npH TOKe 

OIWJIO IOO MA~ 

SJieHTpOHHaH MO'A8Jll, BUilOJIHeHa H3 HeMarHHTHUX MaTepHaJIOB, npH 

3TOM B KaQeCTBe OCHOBHOro KOHCTPYKTHBHOro MaTepHaJia B3HT ADPaJIDMH

HHlt KaK AOCTaTOQHO TeXHOJIOrHqHult H ,1temeB1,1lt.MarHHTHOe none cf>opunpyeT

CH npOBOAHHKaMH C TOKOM. Ha pHc.I H30<lpazeHa YCKOpHTeJibHaH KaMepa. 

B 'AaHHOtt paapa60TI(e HaH60JII,IDHtt HHTepe~ C TOql(H 3peHH.ff .HHllteHep

HUX pemeHHlt npe'ACTaBJIHDT TaKHe Y3JIU YCHOpHT6JIH, KaK llOJIDCHaH Kpum

Ha, 'AYaHT H 'AOilOJIHHTeJII,Ha.ff BapHallHOHHaH o6MOTKa~ 

a) He06XO'AHlJaH llteCTKOCTl, IlOJlllCHhlX KpumeK 'AHaMeTpoM 2420 MM,Ha

rpyllteHHhlX aTMOccf>ep!WM 'AaBJieHHeM, <lWia ,JtOCTHrHy:ra CJie,J,;YJ)JllKLI nyteM. 

KpumKH BUilOJIHeHU l3 BH'Ae HH3HHX n,'IJIHH'ApHqecmnc HOp060K' OMO Ha 'AHHlll 

HOTOpliX ope6peHO co CTOpOHU BHyTpeHHett IlOJIOCTH KOp06HH. IlpH STOM 

Uellt'AY pe6paMH H BTOpUM MHDteM OCTaBJieH aaaop, paBHUH IlOJIOBHHe nporH-
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PHc. I. YcKOpHTeJII,HaH KaMepa. I - HIDltHIIB KPillllKa KaMepu, 2 - 6oKo
Ba.H C!'eHira JraMepu, 8 - Bepxwm KplllllKa KaMepli, 4 - Bepxtmtt 
~CK IIOJillCHOI KplimKH, 5 - HIDltHHit 'AHCK llOJlllCHOit KplimKH, 
6 - ;nyaHT, 7 - peso~aHCHa.H JIHHHH, 8 - saKopati:HBa1111tee yc
Tpoltcuo, 9 - ~CK c JraTymHaMH TOHKOit ROppelCitHH CpeMero 
MarHHTHoro IIOJIH, IO - iteHTP8.Jil,HaH ROJIOHHa, II - WH'AepIIaH 
nmnm, I2 - llllll)S 11po6HH1ra, IS - mH6epm,I saT»op, I4 - BXO'A 
Tpana HHXeJritHH :meKTpOHOB, IS - KOHTaKTHaH IlJIOCKaH npymrna, 
16 - IIllaimpoBKa • 

.. ,. .. .,~ 

PHO. 2. l[OIIOJIHHT6JII,H8.Ji l!ap.HaitHOHHaH 06MOTKa. 
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da HeopedpeHHoro AHHota, KOTOpHR BH3HBaetca AeiCTBHeM aTMOc¢ep

HOR Harpy3KH. BHyTpeHHaa fiOJIOCTL 1tpl,lllle1t OTKaqHBaetca AO AaBJie-

HHa ro-2 - 10-3 Top. KpHDIKH cBodoAHO oriitpaoTcsi Ha pacnopHoe 

ltOJILno no HapyzHOMY nepHMeTpy H Ha KOJIOHHY B neHTpe. 

naeTCH HHX8H8pH!ltt M8TO]l pacqeTa X8CTKOCTH ~CKa C pa~aJILHO 

pacnonoxeHH!lMH pe6paMH. CyTL pacqeTa B cne~1>~eM. PaccMaTpHBaeTcH 

yC.lIOBHO BlipeaaHH!ltt Ha ~CKa ceKTop, Ol'paHHqeHHutt 6.lIHXSID!IHMH _pe6pa1,11r1, 

co CB060]!H!lMH OfiOpal,IH Ha Kpa!DC~ HarpyaKa - aTMOC<pepHOe ]laB.lieHHe~ TaK 

KaK C8KTOp B nnaHe Wl88T l'80M8TpHI> TpanenHH, TO CMOBOe BOB]lellCTBHe 

aTMOC!pep!l q,.= ·1 Kl'/c.l- MOXeT 6liTL aaMeHeHO ~YMH CHJIOBliMH ~KTOpa

MH: paBHOMepHott uarpyaKott c HHTeHCHBHocn1> <h Hr/cM ( q,, =o.q) H Tpe

yronLHOtt -Harpyaxott C M8KCHM8JILH!lM BHaqeHHeM HHT8HCHBHOCTH q.z.Kl'/CM, 

'h = ~ q, • Harn6ao~e MOMeHTli B · ceqeHHH X OT cooTBeTcTBYIOlllHX 
2 . 

CH.lIOBliX <paKTOpoB pa:eH!l: 

· 1 2 
M, ()(.) :: i: q,a L. ){ - z q, a,7 (I) 

M ( )
- 1 P.,-a. 3 1 t · 

z. "I- --6 q,-L.- ){ + G q,1..B-a)ld 
(2) 

YpaBHeHHe HBOl'HYTOtt OCH 6a.lIKH aweet BIU: 

y" _ M(it) 
- E:J{_,() ' (3) 

r:ne 
M(t)::: M1 (i<) + M2 (:i<) , 

j(,<)_ MOM8HT HHepium nonepeqHoro ceqeHHH 6ann C KOOp~HaTOtt x. 
B pacqeTe BBHTO cpe~ee apH<pMeTHqecxoe BHaqeHHe MOM8HT8 HHep

llHH Jcr uex~ ~Ylffl npe:zi;enLH!lMH aHaqeHH.flMH, COOTB8TCTByll~MH HOHite-

BliM ceqeHHHM ceKTopa -6amra. 

Ilocne HHTerpzpoBaHH.fl ypaBHeHHH (3) nony1D1M: 

u = _1_ [ ih.(2-a + 5)x?. - ~ )(." - ~-B-a '/..~ + 
J EJcp 3G. 2.4 1W L. 

t aq,i; + _i_le,-a)l;,c -.9-:3..=Ge (2n+B)x] • 
24 '120 

(4) 
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MaKCHM8.lILHlill nporH6 HM88T MeCTO npH X = 55,509 CM. IlpH 

a: 25,7 MM, B = 452,6 MM, I.= I073 MM, 'j.= I xr/ml, )q,= 899 cu4, 

E = o,n ~- 106 xr/c.l- npor.1'!6 y paBeH 0,0647 cM. 

CoBepmeHHO OlleBH]!HO, qTO ;!IRCK nporHeTCH HeCKO.lILKO M8HLme, qeM 

ceHTOp,BlipeaaHH!lll .l'JB BTOI'O ;llliCKa~ Heo6xO~MO H8llTH nonpaBoqH!lll K03<p

!pHIU18HT n. OH HaxO;llli.lICH conocTaB.lieHHeM nporH6a ~cxa 6ea pe6ep,p,na 

KOTOporo eCTL TOqHoe pemeH.l'le, H nporH6a CeHTopa, Blipe88HHOI'O HB :zi;an

HOro AHC1ta,1tOTOpHR onpeAeJieH no ¢opMyne (4).HaRAeHo,qTo AJIH AHCKa, 

ycwreHHoro pa~anLHO pacnonoxeHHliMH pe6paMH 1 HMe1>111ero onopy B neHT

pe H no nepHMeTpy, HOBt_WHllH8HT Yl= I,2. Ilp0l'H6, BHqHC.lI8HHHR no ipop

Myne (4), Heo6xO;llliMO yMeHLmHTL B I,2 paaa~ 3xcnepHMeHTaJILHO ycTaHOB

.lI8HO xopomee COOTB8TCTBHe pacqeTHOl'O aHaqeHHH nporH6a C HaMepeHHliM. 

MaKCHM8.lILH08 BHaqeHHe :zi;e<popM8llHH nOJIIOCHOi\ Hp.mKH, BHqHC.lI8HHOe 

C yqeTOM BHmeOTMeqeHHOl'O Jll:Cnpe:zi;eneHHH HarpyBKH M8X)ly l'.lI8]!KHM Hope-

6peHHliM ]!HH~aMH, a TaKllte KOB!p<pHl\H8HT8 rt: I ,2, paBHO O ,27 MM. l'IaMe

peHH8H :zi;eipopM8l\HH KplimKH Ha COOTB8TCTBYIO~en KOOp]!HHaTe paBH8 

0,24 ± 0,02 IU.1. 

6) Ilpep,noxeH H pea.lIHBOBaH B KOHCTPYKllHH :zi;yaHT8 cnoco6 KOMneHca

IU!H Beco:eon HarpyaKH TOHKOCTeHHHX aneMeHTOB KOHCOJILHliX KOHCTpyK!lHll, 

aa1m1>qal)~i\CH B BOB6ylit:zi;eHHH C noMO~IO H8TlilltHOl'O ycTpotlcTBa B O]!HOM 

H.lIH H8CKOJILKHX ceqeHHHX H8l'H6a10111ero MOMeHTa, o6paTHOl'O no BH8KY MO

M8HTY OT BeCOBOtl HarpyaKH. KpHIDK8 )ly8HT8 BlinOJIHeHa HB ]OOpaJillMHHHH 

g = 9,5 UM C nocJI8lU'IJllle« 06WHBKOi\ 148]!:&10 & = 0,5 MM. KpHmKa npH NIH

He L = 925 Ml.I H KOHCOJI:&HOtl aa:zi;enKe 6ea KOMil8HC8llHH B8COBOti HarpyaKH 

nporH6aeTCH_Ha 3 MM. C K014Il8HCa!lHell TOJI:&KO JIHmL B O]!HOM ceqeHHH 

X = 505 Mi(M~:' 60 Kr•cM) nporH6 paBeH o,I7 MM. 

B) B !a6opaTOPHH a:zi;ep!il,IX npo6neM Ol'IH" B ·!972 romi OTKpliT.a~KT 

pacWHpeHHH 88llKHYTHX op6HT nyqKa E nepHo;llliqeCKHX M8l'HHTHl:,IX noJIHx. 
, P dL 

KOBfPWHnHeHT ynnorneHHH op6HT L · cIP aaB.l'lCHT OT BapHaU.l'JH uarHHTHO-

ro nona, noaTOMY B03MOSHO cy~ecTBeHHO pecynHpOBaTL (20 - 50 paa) 
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PHc. 3. CeHUHH AOllOnHHTenbHOtt BaJ)HaUHOHHOtt 06MOTKH. 
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KOS{PipHUH8HT pacmHpeHHH Op6HTbl sa CtteT HBM8H8HHH BapHaI!HH llOJifl f,. 

P ol L 1 - . -- - ----',,,-,....-, 
L. ol P - i+t'l+E..~A 

" ct R. 
..l - napaMeTp, 8aBHCHII\Htt OT f. • 

llJIH npoBepxH STOro COOTHomeHHH 6una npoBe~eHa B BeCbMa Cllt8.Tble 

cpOKH (TpH Mecaua) peKOHCTPYKUHa aneKTpOHHOll MOA8BH,B peaynbTaTe KO

Topon H3rOTOBB8Ha H CMOHTnpOBaHa AOilOBHHT8BbHaa BapHaUHOHHaa 06MOTKa 

(pHc.2) Ha npeA8BbHblX paAHYCax YCKOPHTena.C:ra.Tull cpoK peKOHCTPYKUHH 

CTM B03MOXeH 6narOAapa paapa60TKe B8CbMa npOCTOll KOHCTPYKUHH AOnon

HHT8BbHOll 06MOTKH,CBOXHO nepeceKan~enca C OCHOBHOll.OcHOBHUe 3B8Hba 

A0IlOBHHT8BbHOll o6MOTKH,BUilOBH8HHOll H3 H8AHOll Tpy6KH t 7/4,noKa3aHU 

Ha pHc.3.3B8Hba Mel:,lty co6on C08AHH8Hbl UMHHAPHtI8CKHMH MY~TaMH C no

cneAyn~en nallKOll TB8PAUMilpHnoeu.UeHTpOBKa o6ecnetteHa cTeKBOTeKCTOBH• 

TOBWH BKBa,JJ;lllllaMH,YBOXeHHUMH B KOnhneBue npoTOtIKH B nonncHOM AHCKe. 

0mH6Ka B ueHTpOBKe He npeBWIIaeT 0,2 w, a OTKBOHeHHe OT npaBMbHOll 

reoueTpHH - He 6onee 0,3 w. PacmHpeHHe op6HT, 3KcnepHMeHT8JlbHO no

nonyqeHHOe Ha aneKTpOHHOll MOAenH, paBHO 3 cM • 

4. B Tpeuett rnaBe omrnblBaeTCH H80Xp0HH!itt UHKROTpoH C perynHpye

uott SHeprnett (J)Hc.4, 5), npeAHaBHatteHHbltt ;ll]Ill pa60Tbl Ha npoTOHax (13-

39,8 MaB), AettTpOHax (8,7 - 20 MaB), anhwa-ttaCTHnax (I7,4 - 40 M3B) 

H HApax 8He (17 - 50 MaB) npH TOK8 20 - IOO URA c UOHOSHepreTHtl -

HOCTbD (I - 3)I0-3 • CpeAHHtt 3MHTaHC BblB8~8HHOro nyttKa - I6~ MU M:[BAo 

nnanaaoH nepecTpaHBaeMblX ttaCTOT 9 - 27 MI'u. MaKCHMMbH08 YCHOPHD~ee 

HanpHXeHHe - 50KB. CHCTeua BUBO~ - sneKTpOCTaTHtI8CKaH c Sq>WeKTHB

HOCTbD 0 15 •. 
. ,-·~ ~ 

IlpH paapadoTHe UHKnoTpoHa Y-I20M npe;ll]Io:itew opHrHHanhH!le mme-

Hepwe pemeHHH no CHMMeTpHpoBaHHD YCKOpHTenbHOtt Hauepbl B MelltIIOnDCHOM 

aaaope,a TaKXe no HCilOBHeHm> KOHCTPYKUHH pe30HaHCHOll BHHHH ycKOpHrena. 

a) YCKOpHTenbHBJl~Hauepa, BblilOBH8HHaH HS ;zoopanDUHHHeBblX nnHT, 

CHMM8TJ)Hpy8TCH B U8JtIIOnDCHOM saaope C ITOMO~D rn~paBnHtteCKIIIX llOAYmeK, 
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Pac. 4. IlJiaH UHKJIOTpoHa Y-I20M 11 BMHHH OillUI.. I- ipopIJaKyyuHrui JIH

mm' 2 - Cpe,llHHit 8Jie:KTpO,ll pe30H8.HCHOtt JIHHim' 8 - npo6HH1( ffl, 
4 - aJieRTponpa110,1t Ha nyJIJ1ep, 5 - peaoHaTop, 6 - @f,1tep, 
7 - llllCOROllaeyyLIHllil arperaT, 8 - 8Jl8l(Tp0MarHHT, 9 - npo6:
HHR ~, IO - TpHMMep npa11un, II - 11oa6y,llHTeJID, 12 - ycRo
PHTeJIDH8Jl KaMepa' I3 - ,ll8(_pJI8l(TOp I' I4 - HOHHllll HCTOtJHHR' 
15 - ,1t8<,pJI8RTOp II C KOMneHCaTopou, 16 - npo6mm le 3, I7 - ,lleg}
JieRTOp m, 18 - npo6HHR le 4, 19 - MTtJHl( llOJIOllt8HHJi Bll:ile,1teHHOro 
nytJRa, 20 - BllllYCRHOe ORHO. 

5 

3 

i 

PHc~ 5. BepTHKaJihHllll paapea UHKJIOTpoHa Y-I20M. 3 - npo6HHK ~ I, 
5 - peaOHaTop, 8 - 8JI8RTpOMarHHT, 12 - YCKOpHT8JIDHafl Kauepa, 
14 - HOHHlill HCTOtJHHK. 
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pHc.6. Ilpe,llllapHT8JlhH8Jl ycTaHOBRa RaMep!:l B M8'AHaHHOit llJIOCHOCTH M8llt

noJIDCHOrO aaaopa ocy~eCTllJIJi8TCJi cneUHaJihHllLIH ,llOMHpaTHNMH ycTpollcT

llaMH Ha OllOpHllX HaTKax RaMep!l c npHMeHeHHeM HaJIH6pOBaHH!lX nJiaHoH, 

yRpellJI8HHllX Ha nepHW8PHH rH,1tpono,1tymeR. 1{JIH paccMaTpHBaeMott MaillHHll, 

npa COBM8CTHOM ,llellCTBHH aTMOCW8PHl:lX H 8JI8HTpoMarHHTHl:IX CHJI Ha Kpum

KH 11aKyyMHOit KaMepu,aJieRTpouarHHTH!le CHJ!ll ,1t0Jte npa HHBmeu aHatJeHHH 

HH,llyRUHH 10000 I'c CYII\8CTB8HHO 60JIDill8 aTMOCW8PHIDC. lia6UTOK 8JI8RTpO

MarHHTHl:IX CHJI, ,llellCTBYllIIJ,IDC 'Ha KpliillRH, HecyllJ,HC CTaJihHUe SJieMeHTU' 

KOTOpue ~opMHpYIJT none B padotJeM aaaope 3JI8KTpoMarauTa, KOMneacupy-

eTcH AaBJI8HH8M padoqeff :rm;utOCTH B rHApOllOAymKax. IlpH MaKCIDLaJibHOff 

HHAYKUHH uarHHTHOro nOJIH AaBJI8HHe B rHAp~llOAymKaX paBHO J,4 Kr/cu2,a 

npH MHHHMaJihHOll - I,2 Kr/cu2• IlpH MarHHTHllX HBMepeHHHX Kauepa He Ba

RyyuupyeTCJi, llOSTOMy BepxHee aHatJeHHe ,llaBJI8HHJi pa6oqell lltH,llKOCTH paB

HO 4,4 Kr/oil-, a HHXHee - 2,2 xr/c.l-. 

K ,llOCTOHHCTBaM OllHCUBa~uon cxeuu paCHJIHHOBHH Ka.Mep!:l B M8lltllOJIIDC

HOM aaaope 8Jl8HTpoMarHHTa B cpaBH8HHH C H8B8CTH!iMH cnoco6aMH {60JITO

B08 KpenJieHHe Hp!:lmex Ha IlOJIDCax 8JI8KTpOMarHHTa, KpellJI8HH8 K llOJIJlCY 

C llOUOII\bll BaxBaTOB C ITOCJI8,llYllll\HM pacnopou ueTaJIJIHtJ8CHHMH KJIHHhJiMH, 

llOCTaHOBKa Ha ,llOMKpBTli BepxHett 6aJIKH C IlOJIJ)COM 8Jl8HTpoMarHHTa) CJI8-

,lly8T OTH8CTH: a) BUCOKYD CT8ll8Hh paarpyaKH Kpliill8K KaM8pli BO Bcex pe

lltHMax pa60Tli yCKOpHT8Jifl, tJTO ll08B0Jlfl8T Ha,lleflThCJi Ha xopomyID fiOBTO-. 

. pHeMOCTb napaueTpOB uarHHTHOro ITOJIH npH llOCJl8'AYDII\HX ,ll8MOHTalltH!iX H 

MOHTaJtHllX pa60Tax Ha ycKOPHT8JlhHOll Kauepe; 6) H8B08MOlltHOCTb OTKaaa 

Tuna "aaKJIHHHBaHHH 11 xauepu B M8lltll0}1J)CHOM aaaope; B) npocTOTY KOHCT

PYKUHH. 

6) Pe:fOH8.~CHaH JIHHHH UHKJIOTpOHa o6pa30BaHa YCKOpHT8JlhHOit, npo

MelltyTOtJHOll KaMepaMH H pe80HaTopow C llO,llBHlltH!iMH naH8JIJiMH. PeaoHaTop 

C npoMelltyTOtJHOtt xauepott 008,llHHHJlTCH He KaK 06UtJH0~60JITaMH HJIH mnHJII,-
. . 

KaMH,a C llOMOJlU,Jl mnHJI~K C KOJihU8BliMH npOTOtJKaMH, B KOTOp!ie BXO,llHT 

llPOWHJIHp0BaHHaH JieHTa, pac.7. TaK08 KOHCTpyKTHBHOe pemeHH8 C0tJJI8H8HHH 
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Puc.6. Cxeua npHBO~ rHAponom1meK~ I - 6aqoK c MacnoM, 2 - 9 - BeH
TMH, IO - ROHTponb!Wll 6aK, II - ycKopuTenbHaH KaMei;a, I2 -no
nnc aneKTpouarHHTa, I3 - npoTHBeHb, I4 -.6annoH coclltB.TUM ra
sou, IS H I6 - npeAOXJ:XiHHTenblWe KnanaHU~. 
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PHc.7. CTUKOBKa npouezyToqHott Kauepu c pesoHaTopou. I - mDHnbKa c 

npoToqKOil, 2 - neHTa npoWHJmpoBaHHaH, 3 - BHHT, 4 - <pJiaHeU 
npouezyTotjHoll KaMepu, 5 - ynnOTHHTenblWll mHyp, 6 - peSOHaTOp. 
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MOEeT npHM8HHTbCH KaK B ManOAOOTynHwc M80Tax, TaK H B ueoTax C no

BUmeHHOll J:Xi~OaHTHBHOOTbD, TaK KaK OTUKOBKY H J:XiOOTUKOBKY BOSMOEHO 

npOBO~Tb ~OTaHUHOHHO,OBHSaB neHTY, Hanpuuep, O rHAPOUHHHHApal,IH. 

PesoHaHOHaH BHHHH rpy6o nepecTpaHBaeTOH 'ABYMH OO'ABHEHUMH naHe

nHMH~ CHHXPOHHOe nnooKonaprurnenLHOe 'ABHEeHHe naHenen sa~eTOH aneK-. 
TponpHBOAOM. BeAOMUe Banu qepes paBHOnnetrae µiqarH CBHSaHU C naHena-

MH~ lliIOCKOnapannenLHOe 'ABHEeHHe AOCTHraeTCH 6naroAapa EeCTKOll CBH

SH qepes rH6RHil aneMeHT (Tpoc) COOTB8TOTBYDD\HX uaflW puqaroB, HaxO'Aff-

11\HXCH BO Bpal!l8,T8HbHOll nape O naHenbD~ ToqHaH HaCTpollKa pesoHaHOHOll 

nHHHH npoHSBO'AffTOH 'ABYMH TpHMM8pal,IH C 8MKOCTbD no 375 n~ Kali'.,I\Hll. 

HacTpOilKa - aneKTpOMamHHHaH. 

KOHTaKT flO'ABHEIWX naHenen co CTeHKaMH pesoHaTOJ:Xi o6ecnequBaeT

CH aaKopaqHB8.DDUUI uexaHHSMOM, OAHa HS C8KUHll KOTOporo flOKasaHa Ha 

pHC~8. CeKIIHH COCTOHT HS ;zooi;anDMHHH8BOro OKCH'AffPOBaHHOro Kopnyca 7, 

ynpyrHX nnaCTHH IC npuauaMH, Bana 2, C KOTOpUM E8CTKO CBHSalW SKC

ueHTpHRH 3, UHnHHApuqec:mx mecTepeH 5, sauenneHHWC c pellKoil mTOKa 

rHAPOUHHHHAJ:Xi (Ha pHCYHRe pellxa H rHAPOUHnHHAP He OOKasaw). 

YnpyrHe nnaCTHW mHpHHOD no 50 MM uoryT cauoycTaHaBnHBaTbCH OT

HOCHT8HbHO RynaqKa IlO'ABHEHOll paMHH, HaxO'Affmettoa B KHHeMaTHqecKOll 

CBH8H O SKCU8HTPHKaMH. IloaTOMY KaEAaH nnaCTHHa O npusuaua HaxO~T· 

CBOe onTHManbHOe nonoxeHHe npa SalWKamm KOHTaKTa, qTQ AOOTHraeTOH 

OOBOpOTOM Bana O 8KOU8HTpHKaMH Ha rao0 no OTHOmeHHD K OOSHIIHH,HS06-

palt8HHOll Ha qepTeze~ IlpH 'oTueqeHHOM OOBOpOTe Bana J:XiMHB nepeMeOTHTCH 

Ha IO WI, TOrAa KaK nnacTHHB. I - Ha 7 MM, TaK KaR npHSMU nnaOTHIW 

BOTpeqanT c~eHKY pesoHaTopa H Aanbme nepeuemaTbCH He uoryT: KynaqoK -~. . 

paMKH npu·CBOeM 'AanbHellmeM 'ABHE8HHH nporHeT ynpyryD nnaCTHHJ Ha 

3 MM. B peayHbTaTe OOA BepmHHaMH npHSM BOSHHKHYT peaKTHBIW8 CHHU. 

IlpH STOM JA8HbHOe AaBneHH8 HaxO'AffTOH B npeAenax 100 - I20 Kr/c.l-.~a

sa BOSMOEIWX HepoBHOCTell nnaRHpoBKH Ha cTeHKax pesoHaTopa, Hs-sa oT

KnoHeHHa nonepXHOCTH CT8HHH OT nJ)ffMOnHH8ilHOil wopiw BcneACTBHe npom-

13 
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Pac.a 3aKopaqHD8JO~ee ycTpOttCTBO. I - KOHT8KTH8H nnacTHHa, 2 - nan, 
3 - 8KCU0HTPHK, 4 - KapKaC IlO:ll]IHlltHOtt naHeRH, 5 - mecTepHH, 
6 - onoplllitt IlO;nIIIHfiHHK, 7 - Kopnyc. 
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PHc~9. CxeMa rHAPOilPHBO}ta Ha aaKopaqHB8JO~ee ycTpOllCTBO. r - 6aJIJIOH 
COCl!taTHM raaoM; 2, 4, 5 - 9, IS, 16 - BeHTHRHi 3 a I2 - aK
KYMYRHTOpbl;IO - rHApox~mHH'APi II - nci:ll]IHlltHa.H naHen1,; I3 -npe
'AOXpaHHTeRI>HHil KRanaH, 14 - 6aK; I7 - rH6KHtt mnaHr. 
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6a IlO'A AeilCTBHeU aTMOCi:pepHon HarpyaKH 'A0~0pM8UHH OT'A0RI>HHX ynpyrnx 

nnaCTHH MOllteT OTRHqaTI>CH OT npeAeRI>HOtt Ha I - 2 Mll. STO OaHaqaeT, 

qTQ HHlltHHtt npeAen YAenI>Horo }ta.BneHHH B TOKOBOM nepexOAe 6yAeT paneH 

40 Kr/cuf, qro nnonue AOCTaToqHo ,ll11H o6ecneqeHHH ~AelltHOro KOHTaKTa. 

CTa6HnI,HOCTI, ynpyrHX CBOilCTB nnaCTHH 06ecneqanaeTCH H8rOTOBne

HH0M HX H8 KaqecTneHHOtt BHCOKOnHrHpOBaHHOtt CTanH C nocneAYD~en aa

KMKOil H M0'AH0HHeM C TOn~HOD cnog MeAH He ueHee 30 MKM: 

Ha uaKeTe saKopaqHBa.D~ero ycTpoilCTBa 6una npoBeAeHN HCDHTaHHH. 

~HHettHaH nnOTHOCTI, BNCOKoqacTOTHoro TOKa 'AOCTHrHyTa 4 A/MM, 8TO 

npeAenI>HaH nnOTHOCTI, TOKa, BOSMOlltHB.H B peaoHaTope. HanAeHo, qro yn

pyrae nnacTHHH,He IlOKPHTUe M0'AI>D,pa8orpeBaDTCH TOKaMH BNCOKOtt qac

TOTH. TeunepaTypa nnaCTHH, sa~~eHHNX M0'AI>D, onpeAenanaCI, Teunepa

Typon ToKonoro nepexoAa, o6paaonaHHoro ~nI>ron aaKopaqanaD~ero ycT

policTna. Te1mepaTypa ~on1,ra Haxo~ac1, n npe740nax 60°c. 
Cxeua rH'ApODpHBO'Aa Ha 8aKOpatWBam~ee ycTpOilCTBO npHBeAeHa Ha 

PHC :9. Cllt8.TNtt B08'AYX HS 6aJIJIOHa I qepes P8'AYKT0p H BeHTHnI, 2 nocTy

naeT B 8KKYMYIDITOp 3. IlpH 8TOM BeHTHRH 4 - 8 AOnlltHH 6UTI, 88Kp!:ITH, a 

B0HTHnI, 9 OTKp!:IT: IlO'A 'A0liCTBHeM ClltaToro BOSAYXa (P = 6 Kr/cu2) MeM-

6paHa aKKYMYHHTOpa 3 BlilltHMaeT 'AH~~ySHOHHOe Maeno n nHHHD H IlO'A nopm

Henoe npocTpaHCTBO rH'APO!UfnHH'Apa IO co CTOpOHN pettim:. IlopmeHI> C pen

KOtt, nepeue~aHCI, ll CTOpOHY rnyxoro Topua rH'APOUHHHH'Apa IO, pa8:68AM

HHeT llNCOKOqacTOTIWtt TOKOBNtt nepexoA. IlaHenI, II OCB060llt'A80TCH, Hee 

BOSMOlltHO nepecTaBHTI, ~ HOBOe pa6oqee nonollteHHe. ,llJra BOS06HonneHHH 

TOKOBoro KOHTaKTa He06XOAHMO aaKp!:ITI, BeHTHnH 9 H 2, OTKp!:ITI, BeHT.HHH 
,., ..• ; .. 

4. H a: IlO'A 'A8liCTBHeM B08'AYXa Maeno HS 8KKyuynHTOpa 12 DOilAeT ll pa6o-

lllf6 rH'APOilRJIHH'Ap!:I IO co CTOpoHN rnyxoro TOpua,. IlopmeHI, C pettKott non

'A0T B o6pa~HOM HanpanneHHH H BOCCTaHOBHT TOKOBNli KOHT8KT: 

IlpeAoxpaHHTenI>HNli KnanaH I3 rapaHTHpyeT 6esonacHyD pa6oTy: BeH

THHH 5 - 7, IS H I6, 6aqoK 14 He06XO'AHUN npH nepBOHaqanI>HOM sanonue

HHH nHHHtt H 0MKOCTett rH'APOflpHBO'A8 'AHIM/YBHOHHNM uacnou: 

15 
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BO'Aa ;llJ!ff OXJiaZ'A61illff OO;!IBHZ!WX naHenett H Maeno B rH'Ap0ImJIHH'APN 

BBOMTCff B pesoHaTOp I'H6KHMH naeyyMHO-nnOTHNMH MeTannHqecKHMH pyxa

BaMH. 

CTeHKa pesoHaTOpa co CTOpoHU npoMexyToqHoll KB.Mepu BUnOnHeHa HS 

;!IBYX nnHT. Taxoe KOHCTpyKTHBHOe pemeHHe, HanpaBneHHOe Ha ynpo~eHHe 

T8XHOROrHH HSrOTOBR8HHff nnHT H Ha nonumeHHe HX uexaHPiqecxon npoqHOC

TH sa cqeT RHKBHMIUIB YSKHX nepeuuqeK, H8HS68ZHO HM6JODU!X uecTo B 

cnyqae HSrOTOnneHHff CT8HKH HS e~Horo nHCTa, CTano BOSMOlKIWM npH 

cnel.lHanDHOU HcnonH6HHH (noxasaHO Ha pHc.IO) cpe'AHHX nnHT 60KOBUX 

cTeHOK pesoHaTopa. naHHoe HcnonHeHHe ynnoTHeHHH npe;llJ!araeTcff nnep

nue~ llcnuTaHHH ynnoTHeHHH, npoBO'AHMUe Ha MO'AenH pesoHaTopa, 'AanH 

nOROZHT6RDIW8 pesynDTaTU. 

5. B qeTBepTOll rnane onHCUBaJOTCff H CpaBHHBaJOTCff KOHCTPYRIUm 

;!IBYX pereHepaTHBHUX BNBO'AIWX CHCTeM nyqxa HS KaMepu CHRDHOTOqHoro 

qiaaoTpOHa {ycTaHOBKH 11
~

11
): a) qieppouarHHTHOfi CHCTeW C aneRTPOMarHHT• 

Holl ceRIU1ell KaHana c aq>q>eKTHBHOCTDJO 0,5; 6) cHcTeuu c aq>qieKTHB

HOCTiJO 0,9, COCTOH~en HS 'ABYX aneKTpOcTaTHqecKHX C8RIU!ll H q>eppoMar

HHTHoro KaHana. 

AKTyanDHOCTD paspa60TKH BNBO'AHOll CHCTeMU nyqKa HS q>aSOTpoHa co 

ncen oqeBH'AHOCTDD CR6'AY8T Ha TaKoro napaMeTpa qiaaoTpoHa, KaK MO~

HOCTD nyqKa, paBHaff 35 KBT. B HaCTOff~ee npeMH MO~HOCTD nyqKa CHH

XPOIU!KnOTpOHa mm orurn COCTaBRH8T OKOno I,9 KBT. B KaMepe pacceH -

BaeTCff OKOno I,8 KBT, qTo COCTaBRff8T nonOBHHY OT MO~HOCTH noTepD B 

q>aSOTpOHe. npH 90%-HOM BUBO~e. Ho yze n HaCTOa~ee npeua yponeHL 

rutTHBa~HH ~eTMett YCKOpHTena BeCLMa BUCOKID!. ' 

a) SneHTpouarHHTHaff C8KUHff HMeeT ;!IB8 TOKOBUe KaTymn. lJ:epea oc

HOBHYI) KaTymey npoxO'AHT TOK I0500 A, qepea BcnouoraTenDHYD - 3400 A. 

I!pOBO'AHHKH, o6paayJODU!8 cenTyM C8HUHH, paS'A8R61W OKCH'Affp0B8HHOil anD

MHHH8BOll nnacTHHOll. PacqeTH08 SHaqeHHe aq>q>eKTHBHOCTH BUBO'Aa B 50 % 
nonyqeHO fiPH Ton~He cenTyMa 4 MM. TOnllU!Ha npoBO'AHHK8 Mana, a TOK 
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PHc~IO. Cpe'AHffff naHenD 60KOBOfi CT6HRH peSOHaTopa. 
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I - naH8RD, 2 H 3 - mHypoBott ynnOTHHT6RD~ 
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qepea npOBO'AHHK BeJIHK, noaTOMY He y'AB,eTCfl HCKn10qHTb nporn6 npOBO'A

HHKOB no'A AellCTBHeM aneKTpouarHl1THblX cnn~ OTHOCHTenbHOe CMell!eHHe 

npoB,O'AHHKOB paHO llnH nO8'AHO flpHBe'AeT K paapyme1m10 H8OHflUHH. 9TO 

O'AHH H8 H8'AOCTaTKOB aneKTp0MarHHTHOll cexunn. BTopon H8'AOCTaTOK -

6onbmaH cnOXHOCTI, KOHCTpyKUHH. TpeTHll H8'AOCTaTOK - 6onbmon o6~eM Ae

MOHTaXHIDC pa6oT, npoBO'AHMllX c flOMOD!blO cneunanbHblX uexaimaMOB, B cny

qae peMOHTa C8KUHH. 

6) IlpH paapa6OTKe 8Jl8KTp0CTaT~qecKoll CHCTeMll BllBOAa y~OCb 

HallTH TaKHe KOHCTPYKTHBHlle pemeHHH, KOTOplle o6ecneqnnn npeAenbHylO 

npOCTOTY aneKTPOCTaTnqecKHX cexunn H npOCTlle MOHTaXHlle onepaUHH.Cne

'AY8T OTMeTHTb, qTO 'AOCTyn K BJieKTpocTaTHqecKHM ceKUHflM o6ecneqnnaeT

Cfi nocne OTKaTKH npouexyToqHoll KaMepu pe8OHaHCHOll nHHHH~ naHHUe pa-

6OTll npe'AYCMOTpeHll npO8KTOM yCTaHOBKH 11~ 11 , nOSTOMy o6ecneqeHU BCeMH 

HeO6XO'AHMllMH uexaHHaMaMH~ IlOJIHllll o6~ey MOHTaXHblX (AeMOHTaXHUX~ pa -

6OT B BapnaHTe sneKTpOCTaTnqecKoll CHCT8Mll BllBOAa'B 2 - 3 ,paaa MeHb

me, qeu B napnaHTe c snexTpouarHHTHOtt cexunen. 

'Ha STane TexHnqecxoro npoeKTHpoBaHHfl H8BO8MOXHO OTAaTb npeA

noqTeHHe Tott HJIH HHOtt CHCTeMe, HeCMOTPfi Ha KaEyDtBeCfl npenuy111ecTBa 

SJ18KTpOCTaTnqecxon CHCT8Mll, TaK KaK OTCYTCTBylOT SKCnepHMeHTaJibHble 

AaHHble K8.K no KOBqxpHUHeHTY BllBO'Aa, Tax H no SKCnnyaTaUHOHHblM napa

MeTpaM. OCHOBHa.11 HeonpeAeJieHHOCTb BHOCHTCfl qyBCTBHTenDl!OCTblO o6eHx 

CHCTeM K BHeWHHM BO8MYD!8HHHM MarHHTHOro nona B 8OHe BO86yXAeHHH KO

ne6aHHtt, a TaKKe K nepBOHaqaJibHOll CTpyKType nyqKa (pacnpeAeneHHe 

no aunnHTY'Aa.M paAHanI>HblX H nepTHKanhHblX KOJie6aHHtt), KOTOpaH H8H8BeCT

Ha BflJIOTb 'AO aanycxa ycKOpHTenfl. C STOtt Toqxn apeHHR onpeAeneHHllM 

npeHMYD!8CTBOM o6naAaeT xeneso-TOKOBafl C8KUHfl (sJieKTpoMarHHTHaH),aaH

MyTaJibHafl npoTHXeHHOCTb KOTopon SHatmTenbHO 148Hhme OTKJIOHfllOD!ett ceK

UHH snexTpocTaTnqecKoro AeqiJieKTopa. 

Heo6XO'AHMO npoBeAeHHe 3KCnepHMeHTa Ha MaKeTe BJieKTp0CTaTHqec

KOtt ceKUHH AHR BllflBneHHH 3KCITnyaTaUHOHHUX xapaKTepHCTHK. OKOHqaTenb-

18 

HOe pemeHHe MOXeT 6UTb llpHHflTO nocne HCllllTaHHfl Ha pa60Ta10111eu YCKOpH

Tene~ IlpaBOMOqHOCTb Taxon cxeuu OT6opa CHCTeM cneAYeT HS BliCOKHX 

Tpe6OBa1ml,t K HX aqxt,eKTHBHOCTH paOOTll H 3KCnJiyaTaUHOHHW xapaKTe

pHCTmtaM. 

TexHHqecxne TPY'AHOCTH flpH paspa6OTKe KOHCTPYKUHH sneKTp0CTaTH

qecxoJ,t cexnnn QuJIH oOycnoBJiemn 

a) .HeO6XO;nHMOCTbll pacnonoxem cexuntt B YSKOil (IOO IOI) H rny6o

KOtt ( ~ 3000 MM) 111ena AYaHTa; 

6) H8ll08MO:&HOCTbll pas6OpKH AYaHTa C llOMOD!bll MaHHnynHTopa; 

B) Heo6xoAHuocTbll per3nupoBox xax pa;nHanbHoro, Tax n yrnoBoro 

flOJIOXeHHH ~eqiJieKTOpa H BOs6y;nHTena; 

r) Heo6xo;nHuocTi,Ji o6ecneqeHHH onepaTHBHoro AOcTyna K cem:uuru c 

neJibll BO8MOXHOI BaMeHbl C8TXH A8qiJI8KTopa, H8OJlflTOpoB, a TaKZe ynJIOT

HHTeJiel no BOAe; 

A) CHJlbHblU orpaHHqeHHeU CBO6O'A8Oro llpOCTpaHCTBa UeX'AY KOH8'1HllM 

paAHYCOII :fCROpeHHOro n:,qxa, paBHllll 2700 MM,H o6eqattxon 'AYaHTa 

2900 MM~ 

Paapa6oTRa npoexTa cTana BOSMOXHott nocne Toro, xaK 6un HattAeH 

HOBl:itt cnoco6 llpHBOAa cexnun,. flO8BOJ1Hllll!Btt npoHBBO].tHTb uamHHHYIO c6op

xy (pas6opxy) cexnna B AYaHTe sa O'Afio ABHZeHHe, ttanpnuep, no 'AYre 

06eqa1XH AYaHTa~ 

KpaTKHitHTOr pa60!l:i COCTOHT B CJ16A:fllll!811: 

'I~ Paspa6oTaHa ~OHCTp:fKUHH 3Jl8KTp0HHOro aHanora UHKJIOTpOHa O 

X8CTKOI ~K:fCHp0BKOI, Ha KOTopou 61:lna llOATB8pzAeHa BOSMOXHOCTb CO-.,,, 

SA!iHHH cn.iiaoioqHUx M8BOHHWC ~6pHK B 06JiaCTH 3HeprHtt AO I raB. 

I~I~ IlpeJtJioieH cnoco6 :fM8HbW8HHH nporn6a AJIHHHNX TOHKOCT8HHblX 

KOHCOJlbHHX 8Jl8M8HTOB KOHCTP:fKUHH, saxJlllq81)D!HitCH B qacTHqHott KO.MIIeH-
J • '• ~ 

cainm BecoBoit HarpyaKH Bos6:,xAeHHeM.HanpHxeHHtt, o6paTHI:iX no SHaK:f 

HallpHX8HHJDI OT B6COBOI Harp:,aKH~ 
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I .2. IlpeMOlleH HHllteHepHl:ltt M8TOJ{ pacqera ll8CTKOOl'H opedpeHHOro 

J{HCKa, IlOJ{Tl38pll:]{8HHl:l!1 8KCil8pHM8HTOM~ 

2. Paapae50T8Ha ROHCTpyx:inm HOllOrO YCKOPHTeJIR c pery,mpyeuon 

sHeprnen nytrxo» tracTHit P, d , cj,_ , 
3He aa dase uarHHTa _ ycxopHTeJIH 

Y-120. Ha!1]{8H H peaJIH30llaH JllIJ{ H8CT8HJ{apTHllX pemeHHtt: 

2.I. IlpeMOllt8H HOBU!l_ cnoco6 ynJIOl'H8HHH IlpHMoyrOJII,HUX IlJml'. 

2.2. IlpeMOll6H HOBUlt cnocod npocTpaH~Tll8HHOlt C_Tae5HJIH3an1m no

JIOlltemm ycxopHTeJII>HOii xauepu ll ueimoJIJlCHOM sasope s;nexTpouarmnia, 

SaKJIJl'll8.JllllHltCH l3 IlpHM8H8HHH IlOCJI8J{OBaTeJII,HO lllCJID'll8HHUX rHJ{p0IlO]tymex. 

2.3. PaspadoTaHO HOBOe H8]{8llHOe ~!WieKTHllHOe 88KOpatrHBaDl!l88 

ycTpoltCTllOo 

2.4. PaspadoTaH OpHrHH8JII,Hl:ltt M6X8HHSM IlJIOCKOnapanneJII,HOro ne

peM8l!l8HHH naHeJiett, odecnetrHBanlllHlt nJiaBuoe nepeue~e~e HX H Totrayn 

qllrncam,:n. 

2~5. IlpeMoxeHo ducTpopasdopuoe CTUKOBOtrHoe y0Tpottcr110 J{JIJl 

COtJJieHeHHH pe30H8TOpa C npOMellyl'O'llHOll xauepoA Ha dase llp0WWIHp0BaH-
. ... , 

HHX JI8Hl'. 

3~ BunonHeHl:l KOHCTpyRl'HllHH8 paspadoum H npoB8]{8H cpaBHH

l'8JII,HL!R auaJIHS CHCl'8M BUllOJ{S nyqxa HS CHJII,HOl'O'llHOro ~SOTPOHa (ycra

HOBKH "~") • IlpH STOM paspa60TaH OpHrHHaJII,HU.lt llpHllOJ{ 8JI8KTpOcTal'H'll8C

KHX cexm,:n ,BUllOJI,H8HHUlt H8. daae CHJII>WOBOB t 'llTO llOSllOJIHJIO npe;zteJII,HO 

ynpOCTHTI, ROHCTPYKitlU) IlpHllOJ{a H cexm,:n ll It8JIOM~ 

Hexoropue MaTepHaJIU padOTU J{OJIOll8Hl:l Ha pa6otmX COl38Jll8.HHHX no 

Y-I20A H onydJIHKOllaHH B p8.0ol'rul1- 11< . . . 
·· JlHTepa-rypa 

I. B.H~AaocoB, A~T.BacHJieHKo, B.II~JlMHTJIHeBOKHA H JtP~ 
·PeJIRTHllHCTCKHlt ROJII,J:t8BOI IU'IRJIOTp0H C ll8Cl'KO.lt 4>0RYCHp0llRO.lt • 

IlpeIIpHHT 0IDU1,P9-3787, ,lly<laa, 1968:' .. . 

2. A:T~BacHJieHKo, JI.r~J{eHHCOBa H JtP~' •·· 
KOHO!'pyx:inm 8Jl8l(l'p0HHOii MOJ{8JIH peJIR!'HllHC!'OKOrO l{OJII,J:t8llOro 

IU'IRJIOTpOHa C ll8CTitOll: WOKYCHp0llKOll • C0?61!18HH_e omiH, Q-4512, J{y6_Ha 1 
1969. - . 
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3. A~T.BaCHJI8HKO. 
KoHCTPYKIUlff ItHKJIOTpoHa Y-l20M • MaTepHaJIH II paeioqero coBel!la

HHff no H30XpOHHOMy ItHKJIOTpOHY Y-l20M, P9-624I, JlyeiHa, 1972. 

4. A~T.BacHJreHxo, A.A.rnaaoB, KJ.H.JleHHCOB, B~Il.~HTpHeBCKHii, 
H.JI.8anJiaTHH, B.B.KOJII>ra. OcHOBHl:le napaMeTpu H peayJII>T8TU HCCJI8J{O
B8HHH 110 CHCTeMaM ycxopHT8Jiff. OMHM; P9-7339, CTp.22, Jly6aa, 1973. 

s. A.T.BacHJI8HKO, JI~~-JleHHCO~a H ]tp. 
KOHCTPYKitHff OCHOllHl:lX yaJIOB UHKJIOTpOHa. OMHM, P9-7339, CTp.33, 

Jly6aa, 1973. 

6. Jl.Il~Bac11neBCKM, A~T.BacHJieHRO H 'AP• 
ABTOM8TH'll8CKHii CT8HJ{ J{Jlff H3M8peHHH xapaRT8pHCTHR MarHHTHoro IlOJIH 

UHRJIOTpOHa. OMHM, P9-7339, CTp.75, Jly6aa, 1973. 

7. A.T.BacHJieHRo, H.JI.8annaTHH 11 JtP~ 
' -~opMHpOB8HHe uarHHTHOro ITOJIH 8JI8RTpoHHOH MOJ{8JIH ROJII>IteBoro 

ItHRJIOTpOHa Mff BUBOJ{a traCTHit MeTOJ{OM pacmHpeHHH 38MRHyTUX OpeiHT • 
Goodl!l8HH8 OMHM, P9-8256, Jly6aa, 1974 •. 

8. A~T.BacHJieHRo, A~A.rJiaaoB, B~TI.]llKeJienoB, B.Il.JlMHTpHeBCRHii, 
KJ.H.JleHHCOB H 'AP• 

8KcnepHM8HT8JII,H08 HCCJI8J{OB8HH8 8WqieRT8 pacwHpeHHff 38MRHYTUX 
op6HT B ItHRJIOTpone c llteCTRO!'i woKycHpOBROtt • OMHM, E9-8443, Jly6aa, 
I974~ 

9. A.T.BacHJI8HKO~ E~M.8aMOJIO~trHROB. 
KoHCTpyKTHBHM cxeMa JtY8HTa Mff peJIHTHBHCTCRoro ItHRJIOTpOHa • 

E9-3-8638, Jly6aa, I975. 

IO. A.T,BacHJieHRo, E.M.8aMonoAtrHROB. 
Ilpo6HHK c M8JIUM npOBHCaHHeM. E9-3-8637, Jly6Ha, 1975. '. 
ll.A~T.BacHJieHRo, JI.r.JleHHcoBa H JtP• 

., MaoxpOHHl:lll ItHRJIOTpOH Y-I20M c peryJIHpyeMOH aHeprHeii (KOHCTpyR
THBHUe peweaHa). qoo6l!leHHe OMHM, 9-863I, Jly6aa, 1975. 

,,.•'•'I, 

PyKOITHCI, ITOCTynnna B H3~arenbCKHtt OT~en 
5 anpens1 1975 r. 
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