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I. BBe,I4eHHe. 

B ~eTBepTOM RBapTa~e 1976 r. clllrxpowasoTpoH OMTIM rrpopa6oTan 

Ha aRcnepHMeiiT 1349 ~. (86. I%) H3 sar[~aJmpo:nrummc pacrrn:camreM 

1567 ~. Ji3 IDIX Ha qJU3l!ROB OTpa60TaHC' 1205 li. (~6. 9%), Ha ,14a..7IDHei1:

uree H3ytleiiHe 1-I COBepmeHCTBOBaHHe ycF·opHTeJI.R: - 144 li. (9.2%). Ha 

TeXHO~OrH~eCK,YID llO~OTOBRY CHHxpoWa~OTpOHa 3aTpa~eHO 62 ~.(4.0%), 

npOCTOR COCTaBHR 156 ~.(10.0%). 

Cpe~ HHTeHCHBHOCTD H ~TeRDEOCTD pa6oTH: 

rrpoTOHH - 2.8 X lOll ·~CTHD B nHK~e - 144 ~ca, 

,14eiTpOiru - 2.3 X IOIO " - 180 ~aCOB, 

~a reRHH - 4.0 x ~0 8 " - 790 " • 

COOTBeTCTBeHHO, B Te~eHHe 1976 r. CKHXp0~30TpOH rrpopa6oTan 

Ha 3KCTiepHMeHT 3988 ~. ( 90. 0%) K3 3aTIJiaHHpOBa.HHI::IX pacrrn:ca.HReM 

4429 ~. Ha ~H3HKOB OTpa60TaHO 3033 ~.(68.5%), aHa COBepmeHCTBO

Ba.lme CliCTeM YCROpHTeJIJI - 955 ~. {21 .~5%). TeXHO~OrR~eCRWI TIO,JO:'O -

TOBKa saru:ma 105 ~. (2. 4%), Bpetm: npO<}TO.fi - 328 't!. (7. 4%). 

Cpe,ItHHJI HHTeHCHBliOCTD H ,14RRTeRDHOCTD pa60TLI Ha TipOTmKemm 

r0,14a: I!pOTOHLI - 1.4 X lOll 'tia.CTR:U B nHKJie - 2165 ~COBi· 
.n;eiiTpOHLI - 2.1 X 10IO " - 516 " , 

.f.UU>a reRHH - 2.0 x IO 8 " - 1200 " • 

KoaCJX.P~eHT HCll0RD30Ba.HIDI YCI\OpR~~eJIJI B ~eTBepTOM RBapTaJie (K) 

6HJI pa.:aeH-1.6, a B 1976 r. - 1.4. PoeT K B nocJie~eM RBapTaJie 

6LI~ o6yCJIOBJieH OCymeCTBJieHMeM COBMeC~~HOrO peEEMa pa60TH Me~eH

HOrO H 6UCTporo BLIBO.D;a nyqRa B O~OM UHKJie. 

ITpo.n;o~eCJI reo.n;esH~ecRHe Ha6Joo.n;eHRH sa no~o~eHKeM sJieR

TpOMarHRTa (3M) YCR'OpHTeJIJI TIO.D;TBep~cOOT ~aRT BJJl1RH11fi Ha ero 

OCBJ4RY CTpOHTeJThHOH TIJIOnta.IU(H ROpn. 205. 

ITOJlY"'ieHo YBeJm'lieHHe ypoBH.R: HHTeHC.HBHOCTH ycRop.R:eMHX np6To -

HOB H ~ep H y~eHHe OTad~HOOTH Ia O~IT ~8t0 OO~n&COJ& • 
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HKR: IDmCKIUIOHHOll OllTllim: C 1\0JII>nOM YC:ROpllTeJIJI M CJIOJKeHIDI BHCORO -

't!aCTOTHOii MOIIUIOCTII TIMTaJUifi pe30HaTopa .mmefumro YCI\OpiiTeM (JIY). 

8To IT03DOJIIDIO yneJIHlJHTI> MHTeHCHBHOC'II> YCROpJ!eMH.X JI,IJ;ep re.lill.ff B 

- 5 pas, TaR B ,n;eRa6pe c. r. cpe,n;IDIJI miTeHCMBHOCTI> Ha npoTJIMe:mm 

80 'tlaCOB IDJieJia ypoBeH:b 3. 0 x IO 9 .gn;ep B 11)1RJie, a B Ma.RCHMYMe 

.n;ocTHra.Jia 4. 5 x IO 9• BRmo-qeJm:e B napa.JIJieJII>HYID pa6oTy ,n;Byx B. -q. 

Ra.HaJIOB "PO,n;OHHTa" ll03BOJIRJIO llO.nytillTo C 2I ,n;eR. pOCT HHTeHCHBHO

CTll yCROIJeHHIDC npOTOHPB C (I+2) X IOII ,n;o (3+6) X IOII B IJ;HitJie. 

C moJIJ1 C. r. BBe,n;eHa B OTIHTHYJO :31\0TIJzyaTa.nm<> HOBaJI CHCTeMa CB.fi-. 
3M f M H C BHCORIDJIH Ra'qeCTBeHmlMH XB.paRTepMQTHRa.MH, B -qacTHOCTH,. 

cHcTeMa ooecne"qHBaeT Ha 6o.7ThUIHX noJIJl';c no.ImepJKaJme pa,ztHaJI&Horo no

Jio~eHHH ny-q:Ra Ha ypoBHe I MM. 

Cpe,n;mill BalcyyM B RaMepe R'OJID:ua yc:xopHTeJlf.£- 2. 8 X ro-6 Topp. 

2. reo.D;esiDI. 

B Te-qeHHe RBapTaJia ObiJIO npoBe,n;eHO 2 UHRJia HaOJIJO.I(eHHH sa Rye

TOM penepoB, o~ UHRJI - sa pa6o-qe~ ceT:biD nepBoro xopnyca H o~ 

nux~ - sa cTa6~:bHOCT:biD noJioxeHHH SM cKHxpo~soTpoHa./I/. 

A6coJIDTHaH oc~a penepoB: 

I penep 

II .. --
ill -"- . 

IY n --

- 0.06 MM, 

- 0.06 ", 

+ 0.07 ", 

+ c'. 06 ". 

Cpe,nHJIR KBa,ru>aTH'tleCRaJI norpeUIHOCTI> HSMepe~ ~ 20 MKM. 

A6co~THHe OC~H mKaJIOR pa6o'tleH CeTH Ha Bl~TpeHHeM KOJII>ne 

3M HMeJm BeJm'qHH:oi: 

MimHMa.JThHaJI B o6JiacTH I KBa.zu>aHTa + O.I7 MM, 

MaKCHMaJI:bHaH B OOJiaCTH ill RB~~Ta - 0.98 MM. 

To JKe - Ha BHemHeM ROJIDD;e aM I 
MHHJ!MM!IHBJ! - B QOJiaCTH n RI3a,zr;paHTa + 0.50 MM, 

Ma.KCHMaJlbHaJI -:a o6JiacTH IY RBB.2lJ)aHTa -I. 20 MM. 

... 
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· TaRIIM 06pa30M MD.KCHMaJI:OHaf.l: BeJIP.:llHIIa OCa.rtOR Ha6mo.n;aeTC.fi B 

pai10He Ill II IY I\Ba.z:tpa.JITOB, B HeiiOCp€,11;CTBeHHOH 6mt30CTH K CTpOHTeJil>

HOH IIJioma.n;Re Ropn. 205. 

BUtmCJieHhi a6COJIIOTHbie OCa,n;KH 3M CJ1HxpoqJa30TpOHa Ha OCHOBaiDIH 

.n;eRa6p:ocxoro nHRJia Ha6JIID.n;eHHi1:: 

KBa.n;paHT ~anasoH a6coJIIDTHux oc~oR Cpe.n;HER a6c. ~onepHT. 
~ MM OC~Ra 

(WKa.JIKH 3M) $ MM HHTepBaJI 
R BH R Hap R BH RHap MM 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

I -0.30+-I.50 +0. 3.6+-0. 85 I.20 I.2I 

IT +0.74~.82 +0.65+-0.53 I.56 I.I8 
o.4,~S((). 5 

ill -0.09+-0.BI -0. 98+-0. 9·4 0.72 0.04 

IY -0.4I+-I.20 +0.32+-0.90 0.79 I.22 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Cpe,IUI.FIR RBa.n;paT:rrciecxa.sr rrorpell.IHOOTl> HSMepemm 

3. MHTeHCHBHOCT:O ycxopRTeJIH 

A. ,llmiru.mxa rrytll\a. 

tn.:i: 0.06 

llpH 3aJIYCKe YC.ROpMTeJIH fiOCJie ,IJ;JDiTeJr&HOH JieTHe:ei OCTaHOBRH He

ROTOpoe Bpetm He Y,IJ;aBaJIOC:O IIOJIY~Tl> pa6o~1 ypoBeHl> HHTeHCHBHOCTH. 

IT pmiiJIOCl> CYmeCTBeHHO H3MeHMTl> TORIIJ: ROppem:um 2. -ITJIOCROCTH. ~H 

pesyJr&TaT npH YCROpeHHH .n;eHTpOHOB.6~JI no~eH I2 HOR6Pff c.r. 

llaHopaMa-rroTepl> Bur~eJia cJie~ o6pasoM: 

N · I3 nrr =(I.4 + I.7) x IO .n;. "' I2 Jv}= 4.0 X IO .n;. 
.. II 

J 3.0Mc = (7.0 + 8.0) x IO .n;ei1Tp .• /UHKJI, 

J 20.0MC = (2.0 + 2. 5) X IOII " n ' 

J I oo. OMc = <I. 2 + I. 4) x roii " - " , 

J 600.0MC = (0.8 + 0.9) X IOII n n • 
' . 

IIp~ aToro ~o 6uJio HCKaTl> B pesyJr&TaTax pa6oTH no ycTaHOBKe 
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HOBOrO IIp.RMQVIHHeiiiiOrO ITpOMeJKyTKa, B I<OTOpOM ti;opCHCTeMa ( ~) MH~Jia 

cpopJIHH3Y MHOM ROHCTpyKI.J,HH C IIpRMLIM BO,Itf.[HbiM OXJiaJiUJ;eHHeM H HOBOe 

TpaHCIIOpTHOe ycTpOiiCTBO. B pesyJII>TaTe OKa3a.J.IOC:b: 

I) MsMeHeHa ,I(Jl1Hia H KOHGHrypai.J;HR KoppeKTHpyrourvoc oCiMOTOR 1.-nJio

CROCTH Ha 9TOM IIpOMeJKYTRC. 

2) li3MeimJICfl xapaKTep BJIHHHHfl Hn Me~aHnyiD ITJIOCKOCT:b YCROpHTe

JIJI Mai'HHTOB 6 H 7CTI94 Ma.I'HHTHOrO Im.Ha1la. 

EuJia rrpe~KHHTa IIOIIHTKa BBeCTH ~OIIOJIHHTeJI~H,yro peryJIHpOBKY 

l. -IIJIOCKOCTH B :trna,rwaHTax YCROpHTeJJJI. )J)m aToro ClllJIH 'Ia.CTHliHO pa-

30ClpaHU 06MOTRH KOppeKTRpOBaHKff IIOKa3aTeJJJI IIOJIR, ~TOClU OCBOCiO~ -

lliHeCH HCTO~KH DMTaHHE MO~O 6HJIO HCITOJI:b30BaT:b ~JJJI KOppeKTHpOBa -

HRR: !-IIJIOCKOCTH. appeKTHBIIOCT:b peryJIVIpOBKH Me,nHaHHOH IIJIOCKOCTl'r B 

KBa,IU)aHTax OKa3aJiaC:b ~OCTaTO'tffiO XOpomei{, OC06eHHO 9TO @O.ffBJJJIJIOC:O 

npH pa6oTaromxx MarHHTax 6 H 7CII94. O~ffaK~ YBeJIH~eHHH HHTeHCHBHOCTH 

IIO.nytieHO He 6HJIO IIO II:pH'tliD!e OTCYTCTBKii 'iaCTH 06MOTOK KOppeRUIDI no

Ka3aTenH IIOJJJI. B ~aJII>HeKrneM, O't!eB~O, He06XO~O yne~T:b KOJIH -

~eCTBO HCTO"tiiiMROB IDITa.HHH, 't!TOClU Y~OB.7IeTBOpHT:b Tpe60Ba.HmO 0,1J;HOBpe

MeHHoro ROppeRTHpOBa.HIDI IIORaSaTeJIH II0.1IH H e -IIJIOCROCT!1. 

B O~OM H3 aKCITepHMeHTOB ClHJIO npo:sepeHO BJIY!.ffiDie TOKOB KOppe:ro:nm 

CHCTeMH KOppeRTHp0::3a.Im.R: IIOKa3aTeJ1JI IIO.'IJI (P3MI1-2) Ha H3MeHeHHe pa.n;H-

aJI:&HOH H nepTMRaJibHOH op6HT. 8To BH::DaHO TeM, ~TO II3MeHeirne TOKOB 

B CHCTeMe P3MI1-2 BHOCMT pa3JIH'tffi:hle ~0(5a.BKH 4 H!. B KBa;JJ?aHTU. 

B OCill{eM c.nyqae 9TO npHBO)UfT R IIOJIBJiem:no a3PIMYTaJI:OHOi aOID.1MeTpiUi 

Mai'HHTHOrO IIOJIH. 

C .n:pyrOH CTOpOHI:l, cymeOT;BYeT OC06eHHOCT:& B03.n;ei! CTBM Ha IIORa-

3aTeJI:o IIOJIH BepXHKX H ~HX 06MOTOR l\OppeRTHpOBaHHH. M CBH3aHO 

9TO 0 HCIIOJibSOBaHHeM o6paTHUX npOBO~!ROB, paCIIOJIO~OHHUX TOJI:&KO 

Ha nopXHXX nomooax 3M. :S pe ay.n~TaTe, lU!TRX pndo't!MX odMOTOR, odpa

so.B8.HHHe npOBO~RaMH HHiKHHX IIOJIIOCOB, npe~CTa:BJJmOT 006010 paMRH, 

IIJIOCROCTH ROTOpHX paCIIOJiai'aiOTCJ! ITO~ HE~KOTOpHM yrJIOM R IIJIOCROCTH 

IIOJmCO:B SM. Ta.Ra.R: CRCTeMB. npltBO~'l' K IIOJtBJiemno paiU~a.JI])HO! COCTa -
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BJI.ffiOIUeM AH..._ Mn.riD1THOrO llOJJ.ff B paC5otleH OC5~TJ:aCTM RaJvrephi YCK_QlJETCJJJI. 

Ka.K llOKa3aJI On:EIT, H3MeHeiiHe TOKOB B OC5MOTK8.X KOppeKTMpOBa.HM.fi 

llOKa3aTeJI.F.[ ITOJI.F.[ B IIII1pOKIDC npe,l(eJiax ( 0 + 5A) He OKa3.t:maeT BmffiiiMR 

Ha "l,- opC5nTN B npeJiax TO'tffiOCTH l13MepeHnfi. BJ!Iffilme Ha 'l.-ope5MTU 

OKa3HBaeTC.fi CMJI:OHee. TaK, II:pM Bl-!RJIIOl!eHIDr 113 CHCTCMH KOppeKTHpO -

BaHH.ff O.l(HOrO H3 KB~paHTOB ~-opC5MTa H3MeHReT CDOe OOJIO~eime 

Ha 4 - 5 CM. TipM HaCTpOHRe ROppeRUHH IIORa3aTeJLfi ITOJJJI Ha OllTHMYM 

npa.I(TH'tJeCKOrO BJIU.ffHIDI Ha H3MeHeHMe 1.-0pe5HTH He Ha<5JTIO,l(a.JIOC:O. 

IIOCJie OIITID.m3an;vrn HOilliOH OllTHI\H Ha IDDKeKUHOHHOM yqaCTKe .D;JIJI 
'! I . . 

~ep C COOTHOilleHHCM - = - y~aJIOC:O yBeJIH'tJMT:O HX KOnH'tleCTBO, BBO-
. A 2 
.l(HMOe B Ka.Mepy ycKopi'ITeJIJI, 11 B cea.Hce ycKopeH.RR: Mep reJ:mJI 

3 ,l(eK. c.r. IIOCJie HaCTpOHKM Ha'tla~HhlX yc~OBH~, 3aROHa CBR3H t H 

H, xapKTepHCTMK MarHHTHOrO llOJIJI YCKOpHT6JI.f.{ IIOJIY'IeHO cymeCTBeHHOe 

( B 5 pa3) yneJIH'tleHHe HHTeHCHBHOCTH: 

N nn= 2. 6 x ro11 ~ep re.7IRR:, ~ = I_. 2 x Ioii ~ep reJIRR:, 

~ 3.0MC = 2.2 X IOIO ~ep/:rnmJI, 

J 20.0MC = 0.8 X IOIO " ' --- -· 

1 · IO 
IOO.OMc = 0•6 x IO " , 

J 600.0MC = 0.4 X IOIO " • 

ITpH ycKopeHKH npoTOHOB ~ pesy~Ta.T 6HJI no~en 29 ,l(eK.: 

N1 = I. 0 x I0~3 npoT/~JI, 

J I2 " 3.0MC = 3.0 X IO . - ' 
:J. = I.5 x ro12 n 

- 20.0MC , ..... 

J · I2 n 
IOO.OMO = 1•2 x IO - ·- • 

J 300.0MC = 0.9 X IQI2 - n - • 
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13. JI:m-re:fhmfi YCROpUTCJib, 
... 

B IY RBapTaJie 6LI.Jia ycnernno saBe:t:meua pa6oTo. rro cJIOIKemno 

BHCORO't!aCTOTHOH (D'tf) MOll{HOCTH ,I03yx reHepaTOpOB "Po,n;OHUTa" B peso

HaTope JIY-20. · 

YcTaHOBRa "Po,n;oHMT" m.1eeT .n;Ba BtJ - renepaTopa c IDIIfiYJI:OCHoi1 

MOll{HOCT:OIO 3M8T Ra.JI\l'(uH. Ei.I-reHepaTOp~ MOryT 6HT:O llO,IJ;RJOO'tleHLI 'tlepe3 

IIIapOBIDf nepeRJOOtiaTeJI:O JIH60 Ha pe 30HaTOp, JIH60 Ha 3RDHBaJICHT. }..f;IJI 

no.nyqeHHJI YCKOpeHHoro ny't!Ra TipOTOHOB C TOROM B HMIIYJI:&Ce 15 - I8MA, 

npH pa6oTe o,n;noro reHepaTopa ~a pesoHaTop JIY-20, Heo6xo,n;HMo, 'IT0-

6u OH OT,IJ;aBaJI J.3li MOll{HOCT:O -3.2 MBT, T.R. pe30HaTOp JlY-20 ID-1eeT 

,IJ;06pOTHOCT:O OROJIO 40000. 3To ,II;OCTHraeTCH TOJI:OKO npH MQRCKMaJI:OHHX 

aHO,IJ;HHX HaiipJDKeHIDIX Ha rcHepaTOpHHX Jia.MIIa."'C YCTaHOBRM. JisBeCTITO, 

liTO MOI.UHHe p~OJiaMilll npH npe,n;eJThHIDC aHO,IUIIDC HaiTpmKCHIDIX MOryT 

B036YJK,ZJ;aT:OCJl Ha 'tlaCTOTax 1600 - 250~ PM'u, 'tiTO B Ha.I.ITeM CJIY•Iae 

Hepe,IJ;RO BHBO,n;HJIO K3 CTpOH J3-q TpaKT reHepaTOpa. CorJiaCHO RpHTepHID 

,n;oJiroBe~OCTH naMTia OKOHe't!Horo 3-ro ~acRa,n;a rM-42B 'tlepcs IOOO 'ti 

pa6oTH YMeH:omaeT oT.n;aBaer~ro MomHocT:o c 3.5 ,n;o 2.7 MBT. RpoMe 

Taro, H3-3a nacrropTHoro pa36poca rrap.lMeTpoB TOJI:&Ko oT,n;eJI:oHHe npH-

6opH no3BOJIJtJm noJry·cruT:o }3-q MOI!lliOCT:O :sHIIIe 3. 0 MBT. IIepe'tiHCJieHI-IHe 

~aRTOpH ,IJ;eJiaJIH pe~ pa60TH reHepaTo:~a llpH YCKOpeHHH llp0TOHOB 

BCC:OMa HanpJDKeHHHM, M, KaK npa.BHJIO, ::ra aHO,n;ax reHepaTOpHLIX JiaMII 

YCTaHa.BJIHBMOC:O TaKOe HaiipJL'IteHHe, l!T06H Ha DHXO,IJ;e JIHHe:fiHoro YCRO

pHTeJJJi Mar 6HT:O no.nyqeH nyqoK npoTOHOB rropH,n:Ra IO - I2 MA, 't!TO . 
COOTBeTCTByeT 3Ha'leimiO CHHXpOHHO~ ~a:31:l npH YCKOpeHHH npOTOHOB 

I5- 20°. 

PaclieTH noKasa.JIM, liTo napaJIJieJI:oHoe BKJIIO't!eiDie JJ.BYX B'i reHepa

TopoB Ha O~H pe30HaTop IT03BOJIHT llOJI;rqHT:O MOll{ROCT:O 4 - 5 ~ffiT 

H odner~T padoTy x~oro reHepaTopa. 3ToT ypoBeH:o MOmHOCTH npH 

YCKOpeHHH npOTOHOB ~aCT B03MOXHOCT:O JIOJIY'IHT:O paC'leTHOe 3Hal!eHHe 

CHHXpOHHOi! WaSH ( ~ =3I. 5°) H npH TOHe llp0TOHOB - 28 MA - CTa -

6HJI:&HIDI peDM. 
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)])L;I pea..IDisar..um STOii M,IJ;ell OhiJI ll3l'OTOBJieH OT.D;e.7I.'&Hill1: Bli BBO.D; B 

pe30HaTop, neTJI.ff CBJI3ll, BaKyyMHIDi: C'l'aKaH C ,n;Maq)parMOH M ~ep -

HIIi1: TpOi1:miR, ll03BOJI.ff~ nepeRJIIO'tlaTI.C.ff C pe30HaTopa Ha :31\BM.Ba -

JieHT. 3TH SJieMeHTH W~epHOM CHCTeMH 2-ro renepaTOpa OHJIM CMOH -

THpOBaHH B nepMO.n;H rrpo¢HJial\TH't!CCI\HX OCTaiiOBOI\ YCKOpHTeRH. 

Ha pzc.I npHBO~Tc.F.£ OJIOR-cxeMa ycTaHOBKH. 

1 

I II 

2. 

3 

2. 

PHC. I. 
I ,IT - B1l YCllJmTeJm MOlJ.lHOCTR, 2 - MQ(}TH CJIOiKeHID1, 3 - MOOT .n;eJie

HRR, 4 - sa,n;aiOir(xrH reHepaTop, 5 - 6Jio:~ SamMTH. JIBe neTJIH B :uerm 

llOJIO~TeJIDHOH OdpaTHOi CBH3H odecne~aroT 3amHTY reHepaTOpOD OT 

npodoe» JS peaoHa'l'ope. IIpx npodoe E Scleo;pe MeJB,ey TpydHaMH .n,peil~a 

B ~oa ~CTH pe30HaTOpa B1l llOJie HCKc~eTCH, H~AeHRRCb OT HYJie -
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Boro 3HaqeHHH B MeCTe npo60R ~0 Be~~~HH OOAhllieH_{fHOM Ha rrpo

THBOITOJIOJKHOM I\OHIJ;e pe30HaTopa. B ST!)Xv1 CJiyqae HacTyrraeT pa30aJiaHC 

CHrHUAOB C rreTeJib OOpaTHOH CBSI3H, H Ha BXO~ YCHAH'l.'eM ITOCTynaeT 

B~ MOmHOCT:O B 4 pasa OOJI:Oillaff, qeM D pa6oqeM pe~e. KpOMe Toro, 

C MOCTa CAO~eHHH rro~aeTCH CHrHaJI Ha CHCTeMY 3amHTU ITO aHO~HOMY 

HanpmKeHIDO, I\OTOpLlH rrpHBO~T I\ sa.rrnpaHMIO aHOMOro MO~JIJITOpa. 

BKJIIOqeHHe l1J3YX reHepaTOpOB ll03DOAMAO ITO,IUillTb ypoBeHb MOUUIO

CTH B pe30HaTope JIY-20 ~0 5 Iv1BT H TOK rrpOTOHHOro .nytma ~0 28 MA.. 

B ~eKa6p:ocKOM ceance pa6oTu B Kc~epy ycKopHTeAH ~eRTHpoBaA-
. 

CH TOR 20 - 25 MA, 8TO o6ecrre"tOCBaJIO B03MOJKHOCT:O YCTOH'ilffioro IIO-

AYqellliJi cpeMeit HHTeHCKBHOCTH Ha ypo:aHe {5-'2) x IO 11rrpoT/IJ,HKA. 

llp:v.r COOTBeTCTBYIOI.UeH IIO~CTpoKI\e BCeX CHCTeM YCKOpHTeJIR CpaBHH -

TeAhHO ~erKO ~OCTHraJiac:o HIITeHCHBHOCTh (I.0-I.2) X I012rrpoT/IJ,HKA. 

4. YrrpaBJI.FIIOlUaff aJieKTpoH:v.rRa. · 

~ o6ecneqeHHH cMHxpoTpoHHoro pe~ ycKopeHHR B cHHxpowa -

soTpoHe "tJa.CTOTa ycKop.momero Hallp.f.LiKeHM .n;o.mma"cAe~T:o" sa .rvrarH:v.rT

HWJJ: noAeM M H3MeH.f.I:ThCH no orrpe~eAeHH::>MY "sa:RoHy c:MsH" B <.PYHRUHH 

MarHl:'ITHOrO ITOJIR. ]£eC.Tl\OCT:O H CTaOHA:D:tiOCTh CB.ff3H qacTOTU C llOAeM 
I 

Orrpe~eJIReTCR ~OnyCTH.MbiMH OTKAOHeF!IDIM;{ nycma no pa.neycy Kal\ B rrpo-: 

:u;ecce YCKOpeHRH B O~OM IJ,HRJie, TaR H B TeqeHMe ~RHTe~HUX HHTep

BaJIOB BpeMeHM~ 0TRJIOHeHHe B qacTOTe Ha O.I% OT Tpe6ye.Moro 3Halle

HHH ~JIR cmrxpoc,PasoTpoHa 0Mffi1 npHBo~~~ K OTKAOHeHHIO ny-qKa no pa -
~ 

~ycy Ha 6 CM B Hal!aJie ycRopeHHH H Ha 3 CM B KOHne. XOTH Tal\aff 

CTaOH~HOQT:O 3aROHa CBSI3H li DpHeMJieMct ~JIR 06ecrrelieHRH HOpMaJI:O -

Horo peJJ.WMa YCROpelm.ff, OHa OKa311BaeTC:R HBHO He~OCTaTO'tlliOH npH 

OCYI.UeCTBJieHHH yrrpaBJieHHH llytlliOM B COIIMemeHE:biX pe~X c,Plll:3¥Il!eCKilX 

SI\CrrepHMeHTOB t B OCOOeHHOCTH B peJKHMa.X Me~JieHHoro H OI:ICTporo BLl

BO,JJ;OB nyqRa Hi YCRO~H~e~. 

ilOMKMO BeChMa ~eCTKHX TpeOOBaHHH I\ CTaOH~HOCTH 3aKOHa CBH-

3H Tpe6yeTCR ero rrepeCTpoiKa B ~OBO~HO WHpOKHX npe~e~ npH rre -

peXO,Zte OT YCKO]:!eBlifl&£ .lllfjplOroscm R YOROpemno ~ep. 
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ArrnapaT;yrpa CM3H tiaCTOTLI c no '!CM, ycTaHOBJreHHa.FI Ha ycrwpHTeJI:o

HOM ROMIIJICRCe C Ha-qaJia sarrycRa Clf.-Ix:POtJ:a30TpOHa,HO B .IJ,OJIJiaiOM Me -

pe y~OBJieT:BOp.FIJia STZM Tpe60BaJIIDIM. 11MeJia OHa l1 ~pyrne HC,IJ;OCTaTini. 

Ta.R, <_PopMIIpoBaHHc ue.mmefmoi1 3aBMCHMOCTH .n;1ro,n;H1IM WYHin:u-wnaJI:oHuM: 

npeoc5pa30BaTeJieM Jllllii:O C YMCH:OlilaiO[{liMC.ff ROScJxti1UI1CHTOM nepe~a'lli Ha

RJia,zvmaeT .1KeCTI\I1e Tpec50BaHM Ha R])YTH3Hy MO~YJI.ffi.U'IOHHOll xapa.RTe

pHCTURI! 3a.rr,aiOIT{ero reHepaTOpa, ROTOpaJI He ,IJ;OJI.i;ata IDJICT:O OTRJIOIIOHID1: . 

B o6e cTopoHH oT :HeRoTopofi cpe;n;neit neJIHllliH:U. 3a.n;aroiUMif renepnTop 

He y.n;oBJieTBOp.FIJI .n;arrnor~r ycJIOBJno; 'l'CM CClMilM HCRmo-qa.nac:o D03MOJKHOCT:& . . 

HaCTpOHI<:ll 3aROIIa CM3H C 3a.IJ;aHIIHMI:: ~OITYCRa.Mlf OTI<JIOHeHIDI ny'tffia no 

pa.n;I1ycy B rrpo~ecce CMHxpOTpOHHOro YCROpeHIDI. KpoMe Toro, TaR Ra.R 

Ra;JQJ;IDI OTRpHBaiOU{MMC.ff ,IJ;HO).I( B cpyHR~·oHaJI:OHOM npeoc5pa30BaTeJie BJIIDIJI 

Ha BeC:O noc·Jie,JzyiOnum xapaRTep HeJiliiBeHHOi1: 3aBHCMMOCTH, HaCTpOHRa 

rrporp~mru ynpaBJieHHH 't!aCTOTOH YCROpHIDmero Hanp~eHHR C IIOMO[{:OID 

nepBI:DC ~eiTO't!eR C ~I!O~aMU IIpliiBO.n;HJia, II:paR'Tlii't!eCRI1, R nomroi1: nope -

CTpoi1:Ke ~YHKnKOHaJI:OHOrO rrpeoc5pa30BaTeJIJI. 

QC)HqHQ ~JI.ff CTa0MJIM3auMH pa.I(HaJioHOrO ITOJIO~Cilliff nyq}\a B rrpo -

~ecce YCROpeHrur HCIIOJI:03YIDT KOppeK:J,IDO tia.CTOTbiYCKO:p.FIID[{ero IIaiip.FI

~eHH.ff nocpe,n;cTBOM BBe~eHHH B oc5paT:~ CB.ffs:o cnrHaJia, rrponopl.U'Io -

HaJI:OHOrO pa.n;MaJI:OHOh~ OTKJIOHOHHID ~~a OT cpe~Hefi opc5MTLI. CRrHaJI 

ITO~T C ITOMO[{:biD CHCTC!vllii CJiii'HaJI:bH:UX IJa.n;MM:OH:biX SJICRTpO~OB. 

liiCTIOJib30BaiD1:e oc5paTHOH CB.ff3H ITO flY"'IRY D 3HallliTCJI:OHOM CTerreHM 

CHH.'IKa.eT Tpec50BaHIDI K TO'tJHOCTH H CTaOM:bHOCTll rrporpaMMHOrO ynpa -

BJieHM 't:IaCTOTOH ycKopHKIQero Hanp&1WH1Iff. O,n;naKo npH ycKopeHin1 

.a.nep KOppeRUHR: tiaCTOTb! ITO fiY'11\Y MOJl:eT ORasaT:OC.ff HCB03MOJKHOH. 

8r.ro CB.ff3aHO c nepe sap.a.nRoi1 Ha ocTa'l'O'tffiOM rase B npo~ecce yo Rope

rum .R;4Cp, tiTO OTipe,n;eJIJieT HX 00JI:OliJl1:€ noTe pH, :VI Hc-qe samme MaJIOM 

HHTeHCHBHOCT:biD, KOTOpaH ORaJrteTCJI Sa rrpe.n;eJia.MH l!yBCTB!ITeJI:OHOCTU 

SJI€R'TpO.IJ;OB. .If.aJiee, annapaTypa CBJISM OLIJia ITOJIHOCT:biO BUITOJIHefla Ha 

pa.n;HOJia.MIIax M IDJICJia CpaBHHTeJibHO OOJILlUOe KOJm't1eCTBO CTac5MJU13l!pO

BaHHHX HCTO~ROB DKTaHHH ~JI.ff HaRaAbHUX H aHO.I(HHx nene~. ~aCT:b 
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BHIIpiD.lliTeJieH TpCc50Ba.na ITOCTOflHHOrO I\OHTpOJIJI H H3r,mpeiDUI HaiTp.Fr -

.>Kemrn B npouecce ::nwnJiyaTa,uvm. Hec'l·nc5:£1JI:&HocT:o anrrapaTypLr He 6o

Jiee ± 0. I% na riJ)OTmKcH:IDI 8 li. nenpEpi1BHoii pa6oThT MOrJia rro.n:uep -

JY.MBaTI>C.Fr JIIDU:O Dp11 CTa6l1JJJ.,HOCTH HaJ1Io.fiJKeHirfi OCHOBHHX BIIDpJIMUTeJJCM 

± 300 B Ha yponHe ± I0-4 II npn ROJie6auvrn: TeMrrepaTypu oRpy):~omeii 
cpe~H He 6oJJee, ~eM Ha ± 2°C. 

TaRHM o6:pa3oM, 3Rcn.JiyaTHpyeMaJI ~o cepe.J:UIHH I976 r. annapa -

Typa CBJI3I1 liaCTOTl:.I C IIOJieM, BBH.TI;Y :YE:J.3:J.HHIDC He,D;OCTaTROB, He MO

rJia 60Jiee y~OBJieTBOpJIT:O BCe B03pac~a~HM Tpe60BaHRHM IIpOBO~ 

Ha Clffix:pOWa30TpOHe ~mcnepHMeHTOB H CTaJia O~HM 11:3 "y3RHX" MCCT 

B ycROpHTe~HOM KOMITJieKce. 

B IDOJie 1976 r. 6Wia BBe~eHa B OllbiTHyiO :3KCllJiyaTa.umo HOBaJI Clf

CTeMa CB.Fr3H f H B, pa3pa60TaHHaJI TI ceRTOpe aJieKTpOHHKH pan11:0 -

TeXH~ec:Koro OT.UeJia. 

5 t----5 

6 

CTAPTOBbl~ HMn'!/JlbC Bo 

P11c.2. EJroK-CXeMa HOBOH CHCTeMH CBJI3H 5 H B. 
B OOOTaD annapaTypU STOft OKOTeMht l3XO.nHT ~YHRI.l;HOHS.J'f&Hmt 

npeo6pa30BaTeJib, s~aDmEI reHepaTop (5) H 6JIOK ynpaBJieinm pe -

JKHMaMlr qJH31PieOKIDC 3KOnepHMeHTOB (6) .. B OBOIO Oliepe~n OCHOBH1IMU . 
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3JieMeHTa.Mli <fYHKl~MOHaJI:bHOrO rrpeo6pa:30BaTe 7!JI RBJI.ffiOTC.fi: .IJ;MCKpeT -

Hblli .I(aTllliK MariiiiTHOrO IIOJI.ff (I), pej30pC:VIDHOC rrepec'tleTHOC ycTpo}i

CTBO (2), 6JIOR <i:Opl'vtrll"DOBaHMJI ID.myJI:beOB, yrrpaBJI.fiiOl[{H.X po.c50TOII RJIJO

l!ell, (3), 8JieRTpOIDILie RJIIOtrn B n;eru:r:c rrpeiUI3MOHHH.X )(CJIHTeJieM (I{I, 

K2, ••• K80 ~ H CSes.I(peticronlrl1 aJiei\Tponmni1: HHTerpaTop (4). 

llpH YCROpemm 3ap.IDKeHHLIX 'tlaCTID~ B CHIIXpowasOTpOHe '1aCTOTCl 

YCitop.HIOU{ero .!fanpiDKeHIDI fo CBJI3aiia C MarHHTHUM IT?JieM B HeJIHHell

HO:a 3aDRC:viMOCTL!O, ICOTOpaff ,Il;JI.ff Haiiiel'O C;r:ytia.f! Bilpaii{aeTC.R: ctOPMY JIOfi: 

(I) 

r,n;e ~ - RpaTHOCT:b YCROpeHHH, 

A - MaCCOBoe tmcJio, paBHOe ROJIM"tJeCTB~r HYKJIOHOB B JI.n;pe, 

1. - sap.rr,n; .gn:pa B e,JJ;HH:vm;ax sJieMeHTapHoro sapH.,IJ;a. 

K TO't!HOCTH H CTa6HJibHOCTH 3aKOHa C~JI3H 'tlaCTOTH C ITOJieM npe~H -

BREIDTCH ,Il;OBOJ!bHO ~eCTRHe Tpe60Bamm, TaR KaK OTRJIOHeHMe l!aCTOTH 

OT Tpe6yeMoro saRoHa B npouecce cHHxpoTpOHHoro ycRopeHHH rrpHBo

~T R OTKJIOHeHHro nyqKa ITO pa.n;aycy B COOTBeTCTBHM C BHp~eHHeM: 

CAR 
- =-
Ro 

i l).f 
-----~·-
(I -n.) p2 KF fo 

(IT) 

r,n;e 611- OTKJIOHeHMe nytma no pa,n;~cy, BH3I:maeMoe OTKJIOHeliHeM 

'tlaCTOTH A f OTHOCHTeJI:bHO f O, 

(? O - pa.n;WJC [(~HTpaJffiHOH Op6HT1I :YCKOpHTeJI.ff; --

n,. - noRasaTeJI:& cna.n;a MarHHTHoro IIOJI.ff no pa.n;:eycy, 

n. I L 
K = I + • TI , r: = I- ------:-[ --r2.--.....-\l , I - n } ( ;Z11 Q 0 + £., ) n.- J ( I - n~ 

fo - OTHOCHTeJIIJHM CKOpOCT:& 'tJa.C~rH[(Il, 

L - cyMMapHaJI .I(JlliHa np.fiMOJIHHefimnc npoMe.?F:YTROB. 

Ms ~pMyJiu (I) n (IT) cJieJIYeT, tr:ro npH nepexo.n;e OT ycxopeHI!H 
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.A ~ 

n:poToHoB ( - == I) K ycRopeHMIO Jmep ( - = 2) 'IacToTa ycrmp.H-
1 ~ 

romero Haiip.Hi:C8HIUI H3MGHJICTCJI - P 2 pasa Ha II1!3KHX IIOT.tJI.X (B Halla-

Jie ycimpeH:vm) 11 na -I% rrpn B = I3 Rrc (B Ronne UHI<Jia ycimpomm), 

a oTKJIOHeHne qacTOTH Ha 0. OI% rrp:t_mo.n;nT R M3MeiieHHIO pan;MaJroHoro 

I!OJIOJKeiDUI ITYlll\a - Ha 6 MM: B Ha'IaJie YCROpeHIDI M - Ha 3 MM D 1\0HU,e. 

lipM pa3pa60TI\e annapaTypH HOBOti CllfCTeMIJ ClLIJIPI yqTeHhi BCe 

HO~OCTaTKH, ITp:VWyn{He CTapo:f1. B 'IaCTHOCTII, ycTpa.HeHO BmmHMe I\a

.w~oro aJier.renTa annpoiWHMar.tmf Ha Be ::n,· nocJie.rryroml!H xapaKTep HeJIII

netilioi1 3aBliiCI1MOCTH. B pe3yJI:oTaTe aroro .n;ocTMrHyTa npocToTa M 

orrepaTHBHOCT:b B HaCTpOHRe J'II06oro 3.9.HOHa RaK IlpH YCKOpeHI1H npo

TOHOB, TaR H IIpM YCROpeHMH ~ep. AinapaTypa ORU3aJiaC:o CIIOCOOHOH 

tlfopMIIpOBaT:b HemiHeiffiyro 3aBHCHMOCT:b Ha OT,IJ;eJI:OHNX yqaCTI\ax KaK 0 

B03paCTaJa!leH, TaR H C YMeH:OIIIaiOil{ei1c::r R'pYTH3HOll. 3THM Cal"vtHM 61IJIH 

CHJIThl- I\aKHe-JIH60 orpaHMlleHIDI Ha itO)MY MO.IJ.YJUII(MOHHOH xapaRTepH -

CTHRH 3~aromero reHepaTopa, M rrpH HaCTpOHRe CMHXpOTpOHHOrO pe -

• JKHMa IIORY'tieHa B03MO~OCT:b ycROpeHID! IIO Op6HTe JII06oro pa,n;HJCa B 

rrpe.n;eJiax pa6o-qe:f1 o6JiaCTH ycROpMTemt B JIID6oi1 -qacTH ycRopnTeJI:oHoro 

UHRJia. 

ilORYl!eHa BhiCORaH CTa6MJI:OHOCT:O ~uruapaTypH (IQ-4 + I0-5)t RO

TOpaJI llpaKTH'tieCRH He 3aBHCHT OT OTa6HJI:bHOCTH HCTO'IHHI\OB ITHTa

HWI H TeMIIepaTyJ:rbl ORpy~aromei1: cpe,IUll. B CO'ieTa.HHH C HCIJOJIHeimeM 

arrnapaTypH Ha IIOJiyrrpOBO,IJ;HHROBHX nplr6opax (!500 TpaH3MCTOpOB, 

!50 mtTerpa.JI:OHHX cxeM, IOOO .n;Mo.n;oB n 9 pa.n;HoJiru.m) aTo o(')ecrretii1-

JIO BhiCORHe aRCIIJiyaTaiJ;HOHHh!e Ra'tieCTBa CMCTeMI1 B I.J;eJIOM. ROBaR an

rrapaTypa o6ecne'qltiBaeT no.n;.n;ep.iKa.Ime pa.n;MM:OHoro rroJioJKeiDUI ny'tiRa . 

IIpH MarHHTHHX TIOJI.R:X B1IIIIe 5 Rrc B IIJJe,IJ;eJiaX - I MM, 'ITO ,naJIO B03-

MO~OCT:b OTRa3aT:bCJI OT liiCTIOJI:b30BaH:v~ SCTaWeTHOrO nepeXO,ZJ;a 'tia -

CTOTI:l C S~aiOIItero reHepa.Topa Ha 'ClUtTeSaTOp ;r:r,JJJ! pem!MOB Me;rr,JieH

HOrO H 6l:lCTporo BHBO,Il;OB :nyqRa K3 YC:ROpHTeJIH. 
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5. BaKyyM. 

Ha npOTJV:':eHHH RBapTaJia Ba.RYYMHHJI CHCTCMa YCROp:viTeJI.H paOOTaJia 

c5esa:sapH:f.llio. Cpe.n;mm BaRYYM. B Ra.Me)e aJieRTpouarHHTa 

- (' p = 2.8 x ro-) Topp, 

liTO HeCROJI:ORO xy;r..e, "tieM B npe,n;H,n;ymne RBapTaJILI. IIpi11TIIHa - OTCYT

CTBHe HY1KHIDC YITJIOTHmOil.UiX MaiL'KCT lliTOKa npimO~a ~OpCHCTeMbi. 

BaRYYM B Rmzyxe pe3oHaTopa JIY-20 no,lUep.xamMc.r.r npH nocTo.mmo:M 

~ctm n Tpy6I~e OXJiaJK,IJ;eH:rur pesoHaTopa 

- . -'1 . p = 6,0 x IO Topp. .. 
IIpOH3Be,n;eHO HCIIHTaHHe Ha ra300~:'.IJ;eJICHHe B Ba.RYYMe CMa30lffibiX 

MaCeJI MapOR: ".lliiTOJI - 24" H"!.U1ATHM - 221". 0Ka3aJIOC:O, 'tiTO Ka -

'!t.!tmi rpaMM CMa.SRH "I.Jl1ATI1M - 221", Ua.Hecemuffi TOHRHM CJIOeM na 

ITJIOCRyiO llOBepXHOCT:&, ,n;aeT TIOTOR raBOOT.IJ;eJieHIDr 

4. o x ro·-B 31 ~ ~~PP • 

CMaSRa "UVfATAM - 22I" D ROJIH'tieCTBaX ,rr;o. IOQ r peKOMeH,n;OBaHa .IJ;J'UI 

CMa3hiBa.HHH llO,n;IIIHflliHKOB RalleHHH H Cl~OJI:O.."KeHHH, paOOTaiOmHX B BaRy

MHOH Ra.Mepe CHHxpoilla30TpOHa. 

HsMepeH CITeKTp OCTaTO~HX ra30II B BaKJYMHOM o6~eMe arpe -

raTa BA-5, pa6oTaromero c paccoJr:oHoY.: JIOBymRofi ( T = -30°C). 

IIpH Ba.RyyMe I. 8 X ro-6 Topp Ha.Mepe·HO yrJieBO.IJ;OpO~"'J;OB 24%, 

T.e. 4.35 X I0-7Topp; npH ,n;BJieHHH 5.4 X 10-7 Topp 

no~eHO yrJieBo.rr;opo.rr;oB 70%, T.e. - 3.8 X ro-7 Topp. 

. .. 
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