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I. BBe.D;eHHe. 

B IY rmapTaJie I974 r. Ha CMHxpo4Jaso'l'poue ycrwp.FIJIMCL npoTOI-ILI, 

,n;oHTOHbi M cJ... -tiaCTIID;LI. Cpe.D;I-Imi MHTOHCI1DHOCTI> yCI\Opei-IHbiX ITJ)OTOIIOB 

COCTaBHJia 2. 3xiQII ,tiaC'l'IU.J; B IU1l\Jie :• .n;ei1TOHOB - 0. 7xiQII, 8. I\OJII1-

"lleCTDO d.. -'t!aC'l'VIU ~OC'l'Hra.no ypOBIT.H .-.I.5xi0
8 

D D;Ml\JIO .)TCI\OlX!liri.H. 

bLIJIO 3UIIJlaHIIPOBUHO I404 tiaca r;aOOTH YCI\Op:VI'l'e.JJJI. Ms I-IHX Ha 

:~mcnepm~row.r OHJIO :v.rcnoJI:&soBano I3II 'tiacon. Ha ,n;aJI:&Hei1wec :vrs~rqeHHe 
-" 

:v.r cone.pllleHCTBOBai-me ycrwp:v.rTeJIJI - 4~18 tiacon. 

0tiepe,n;Hoti I.l;II\JI MarHHTHLI.X H3M81JEli-Hri1 CTaBIDl CB08M I.J;GJII>IO DOJIY -

tieHHe ,n;a.HHbiX 0 TIOJIQjK8HIDI Me,n;JJ:aHHO.i1 M~HHTHOM !IJIOCKOC'l'H ycROIJI1.TG

JJ.i1. M3Ivrepei::IY....FI noRasaJIH OoJI:&wvre JIOI\ci.JI:&Hue HCRWKeHIDI ee Ha p.rr.n;e 

TIOJIIOCOB SJiei\TpOMarHHTa H 3Ha't!MTeJI:hHbiH YXOlJ. BO BTOpOM RBa.upaHTe 

no cpa.:aHeHMIO c l13MepeHH.H:Mli! 1959 ro.r~a. 

ro,n;OBOII HTOr reo,n;e3H't!eCI\HX H3ME:l)8H:IDi TI03BOJIJieT c,n;eJiaTI> }_)5I,JJ, 

BhiBO,Il;OB 0 <iJaRTOpaX, .BJllti.ffiOlJ. Ha TIOJ[0/K8Hl18 Me.n;Ha.HHOM IIJIOCI\OCTH 

YCROpMT8JIJI. iloJiytieHbi ,Il;a.HHH8 yrJIOBOI'O paCTBOpa llOJliOCOB 8JI81\TJ)O -

MariUITa ( Sfvl) • 

llpoBe,n;elill H3Mepelm.f.l: SME:TaHCa TI:f•OTOHHOrO J.IY"t!Ra HH.Il\81\TOpa 
' ' 

JIY -20 • BeJmtiHHa a@JeRTHBHoro aMHTa.Hca oRa3a.Jlac:& JIY't!llie , tieM JIH-

HeiHoro YCROpHTeJIJI MT~ M-2. 

llpo,n;O~C:& pa60Ta C CHCTeMOM ROppeRTHpOBaHRff TIORa3aTeJIR 

noM " n. " P3Ml1-2. KoppeKTHpOBa.Ime BnepBHe npo~o)J;wroc:& no Bcei1 

illHpHHe pa6otieM RaMepbi YCKOpMT8JIJI H TIO a3HMyTy l\OJI:&I.J;a O.n;HOBpeMeH

HO. B pesy~TaTe, IIOCJie 100 MCeR YCKOpeHIIH 6UJia no~eHa HHT8H -

CMBHOCTI> TipOTOHOB 8.5xiQII. 

MCTIOJI:&30BaHM8 ]Y-20 B RatieCTBe HEDK8I\TOpa ~ep ll03BO~O cy -

mecTBeHHO YB8~I't!MT:& MHT8HCMBHOCT:& IIy't!I\a ycRopemrux ,n;eMTOHOB II 

c;L -'t!aCTl1D;. 8TO OTRphi.BaeT B ,n;aJI:&He.fuueM HOBbie B03MOJKliOCTH C50Jiee 

a~eRTMBHOro YCROpeHI1f! B I\OJT:&D;e .a:,n;e,p BhiCOI\OH sap.n,:n;HOCTH. 

lJpoBe,n;eHHue HCCJI8.D;OBaHH.f1 BJlliflHI1.::C TipOCTpaHCTBeHHOrO SalJJ:(I~a 

H aHaJm3 ;llOI\a3aJllt.I, 't:ITO Cyn{8CTBYI014I'W npe.n;eJI orpamf'Iei-IVI.F.£ 1W';: H~ :'' , •· 
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HOCTlii YCRO].JeHHoro ny-cu<a Ha ypOBHe ""I. 3xiOII IIJ.JOT/I.J,VIRJl y.n;aeTCfi 

OTOJJ.BMHYTb B CTOPOHY OOJlLlliRX 3Ha~eHMll sa C~eT llpHMeHeHHH JJ.OllOJl

ImTeJlbHOrO IWppei\TMpOBa.HM IIOI\a3aTeJlfi TIOJUI "rl,". 

11po,rr;Omli.a.I<mMeC.H paOOTH Ha MOHHOM MCTO~e "KpMOH" HaiipaBJie

Hll Ha. peweHMe OCHOBHQi! sa.n;al:IH, O~a.I\0 B03HMRa~T PM I~OBUX sa.n;a~, 
\ 

ROTOpHe Tpe6yiDT OOJlbillMX yc~ ,rr;~ I1X perueHER, B ~CTHOCTI1, npo-

,rr;OJDKaeT OCTaBa'l'bCJi cep:oesHOH sa.n;a~a 11CT:biKOBIUf" BaKYYl'JIHOH CMCTeMhl 

I1CTO~MKa .H WOpMH~eKTOpa. 

B OKTHOpe 19?4 r. DrrepB:oie Ha CMHXp0~30TpOHe 0Mfll1 6UJl ocy -

meCTBJlEiH O,rr;HOSTanHblit peli\l1M CMHxpOTpOHHOrO YCKOpeHER ,JJ;eM'l'OHOB 

M d._ -~CTIDJ;. 0CYJ.UeCTBJieHMe STOrO peJKMMa CTaJIO B03MOIKHHM IIOCJle 

npoBeJJ.eHRH pa6oT Ha JIMHeiHoM ycKopMTeJle no rrpMMeHeHMID ero ~ 

ycKopeHRH .FI,JJ;ep, ~TO HeCKOJlbi\0 CY3MJlO ~aMM~ecl\HM ,rr;Marra30H MOJJ.Y

~ qacTOTH. YCROp.Hromero Haii~eBHH BCJle,rr;CTBMe IIOBhlilleHlilii SHep -

rHH ~eRTMpyeMHX qacTHU. O,rr;HoBpeMeHHo pemaJIHc:o sa.n;a~ no pacm11~ 

peH:mo tmCTOTHoro ,rr;Hanasoua sa.n;aromero renpaTopa, HacTpoilliM saRoHa · 

CBH3I1 Me~y qacTOTOH YCKOpHIDmero Baii~HliiH H MarHHTIUH~ IIOJleM B 

peJI\MMe O,rr;HOaTa.IIHOrO YCROpellliJl M MCIIOJlb30BaJlliC:O B03MOiiWOCTM Iv:iO

UUiOrO llMpOKOIIOJIOCHOro yc:wm:TeJUI C IJ;eJIDIO IIO.nytieiDI.H HeOC5XO,!(lliVIOH 

a.MI1.7ll1Ty,n;:u YCKOp.HIDmero Haiip.FLIKeHM :E 3a;.J;aHHOiv1 JJ.Haiia30He 'IaCTOT. 

BHe,rr;peHMe OAHOSTanHOrO pe~ 3Ha~MTeJl:OHO OC5~er~O HaCT~Ofli{y 

ycRopeHRR :v.r no.rr:JJ.e~e ycToii~oro pe~, nosBo~o YBe~I~T:o 

HHTeHCHBHOCT:O YCROlJfieMhlX ~ep rrpaETM~eCRM Ha IIO~OK, IIOBUCMJlaC:O 

Ha;.J;EiiKHOCT:O, CTaORl.I:OHOCT:O, YillJOCTJU.CH pe.ti~VI YCROyeHM. 

,.A.HaJIH3 M pac~eT, II,POBe,rr;eHHW DpillvleHH'l'eJI:OHO R CYli{eC'l'BYIOlJ.leM 

ROI-ICTPYI\UHM YCKOp.fiiOll(ero SJleKTpo.n;a Cl1HxpO(pa30'l'pOHa, TIOI\J.3a.Tll1, 

~TO cymeCTByeT B03MO~OCT:O JJ.OTIOJlHlilTeJIDHUX llOTep:O YCKOpHeMUX 

qacTMIJ; :v;s-sa rrorpelliHOCTM B pacnpe,IJ.e~eHI'il~ COCTanJUIIOIU11X YCKOpiDC:U.(O

ro BI:i[CORoqacTOTHoro rroJUI B sasope aJieRTpo.rr:a. IIoKasaua Bosrv~o;K -

HOCT:O YBe~eHIDI Ha ·-IQ % npo,n;oJl:EJHOH KOMIIOHeHTH ycKopmomero 

sJieKTp~ecRoro IIQJI.f.[. 
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2. MarHHTHUe H3MepeHHR. 

B IIO.F.i6pe I974 r. 6wm npoBe,n;eHLI HSMepeHM noJioJKeHM MarHI1THOi1 

~OOKOOTH OHHXpoWa30TpOHa. Ha K~OM TIOJIIDOe 3JieKTpOMarHHTa YOKOpE

TeJLfi Mal'HI1THM IlJIOOKOOT:o HsMepsr.nao:o B IDITM TO'tffiax: R 0 , R 0 ± 30oM 

H R 
0 

± 63 oM, ~sa HOKJIIOlieHHeM ,n;nyx · Kpai11IHX noJIIOoon KWI\Il;oro Ima

,n;pa.HTa M ll.BYX TIOJIIOCOB 0 , OHrHaJll:>H:bllV!H 3JieKTpO,D;a.IVm BHYTPH Ka1J1,40ro 

KBa,IJ;paJITa, Ha KOTOpUX H3MepeHHff He 6UJIH O~eJiaHH no TeXH~eCI~ 
' . 

npM"tlliHaM. MarHHTHaJI TIJIOOROCT:o RsMep.fiJiao:o npH noJie B = 230 ro. 

MonOJIL30BaJiaOL OHOTeMa, OOOTOBmaH 113 one~:OHUX H3MepHTeJILHLIX 

RaTymeK H 6aJI.71MoTHlieoKoro raJil:,BaHOMeipa. MsMepHTeJlbHLie I\aTymKM, 

TOlie"tiHHe B BepTHKaJI:OHOM HailpaBJ.IeiDm, BMOHTMpOBaHbi B o6n~yro o6oi1My 

O,IJ;Ha Ha.n; ,D;pyr0:£1 Ha paOOTO.mmY-~60 MVI. 06o:£1Ma 0 KaTymKarvrn TIO,IJ;Bellie

Ha K KapeTKe Ha JJ.Byx HHTHX ¥.13 KpylieHoro llieJIKa, liTO o6e~ne"tiMBaeT 

HeH3MeHHOe llOJIOJKeHHe ooe:£1 KaTymeK o·rHOOHTeJILHO ropH30HTaJ1:0HOM 00-

0Ta.BJI.fDOIUeH Mai'HHTHoro noM Br. Kape·rEa o RaTyurRarvrn yoTaHa.BJIYwaeT

OJI B sasope aJieKTpOMa.rHHTa c noMom:o:o cne:QHa.J.IbHoro npHcnooo6JieHM -

Ta:K, liT06bi RaTyniKH .Hax:O~C:O Ha pa<}CTOJIHHH ± 30 lVlM OTHOCHTeJlbHO 

Ope~eH reoMeTpH"tleCK0:£1 llJIOCKOCTH.TIOeTOJIHHHe RaTyrueK (250.000BHTK X 

X C~) O~a:KOB!d 0 TO"tiHOCTLIO 5xi0-3 • S.JJ..O., HaBO;n;mvra.fi B HHX 

COOTa.BJIJIIOIUe:£1 B~ , KOMIIeHClilpyeTCJI CHeUHaJILHbiMH KOMIIeHOa.I.l;I{OHillilVlli 

KaTymKru.m, HeKOTOpa.Jl HeOROMlleHOHpOBH.HHOCTL HCI\JIIO"G:aeTC.FI npn H3Me

peHEHX TIOBOpOTOM KaTymeR Ha 180° BOJ!pyr BepTHKaJILHOM 09M. 

TO'tffiOCTL H3MepeHHJI llOJIOjKeHMJI Ma.J~HHTHOH llJIOCROCTH He xy;Ke, "G:eM 

± 0.75.MM. 0Ha CJiaraeTOJI H3 norpeiTIHOCTeH: HeCOBTia;::{eHHR SJI6KTpH

lieOIWX M MexaHHtieOKRX OOeH KaTymeE ... ~'t:.c C ± 0. 25 MM, HeTO'tffiOM .. 
no)U'OHRH RaTymer\ - O'Lk. = ± 0. 03 MM, HeTo-cmocTH OHJITH.f! noKasa.HHi1 

raJ.r:&BaHOMeTpa · - b ttc~.. · = t. 0. 40 MM. 

TioJIOJKeHHe MarHI-ITHo:fa nJiooEooTH usMe,PFIJioc:o B I 954r. M B I 959r. , 

Ho npH B = I60 ro. CpaBIDITeJlbHLie Hsr..zepeHl1.f1 noKasa.JIH, liTO o TO'tllio-

OTLIO ± 0. 2 MM llOJIOJiteiDie MarHHTHOK WIOCROCTI1 O.JJ;HHaROBO IIpH IGO ~i ~!:/>n; 
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B pe 3YJioTaTeT H3MepeHHM IIOJiylieHU ,n;a.HHLie IIOJlOJKei-IH.fl MarHHTHOi1 TIJlOC-

1\0CTH OTHOCHTeJI:oHO cpe.n;Hefi reoMeTpH-qeCROH TIJlOCI\OCTH RaJK,IJ;OrO Ima

.n;paHTa YCROpHTeJIR Ha TI.fiTH pa.n;Hycax npH IIOJie B = 230 rc.(Pllc.I,2,3,4)r 

OTRy.n;a .fiCHO BH.n;HO, liTO HMeiOTC.R: CHJI:CHhie JIORaJI:OHLie HCI\ai:teHHR IIOJIQJ;\e

HH.fl MarHETHO~ TIJlOCROCTH Ha llOJIIOCax:~6 H I3 RBa.n;paHTa I, 43 RBa.n;pa-
, 

HTa IY M,oco6eHH~Ha noJIIOcax 2 H 3 RBa.n;paHTa III. 3TH MCR~Y~Hiiff 

BepO.fiTHee BCero MO)!{}IO 06':b.fiCHHT:O Ha.JII1l1HeM ROHTypoB TOI\OB, C03,D;aJ3a

eMUX 3~aHMeM 3JieMeHTOB RaMepLI H aneMeHTOB MarHMTOIIpOBO.D;a. 

JlaHHLie H3MepeHH.fl IIOKa3LIBaiOT 3Hatm:TeJI:CHI1e H3MeHeHHJI B IIOJIOiie

HIDi MarHHTHOii n.noci\OCTH Ha I<Ba.,IWaHTe II no cpa:sneruuo c .n;aHHHMM 

HsMeperrnii I959 ro.n;a (Ta6Jll1I4a I). Xapa.KTep aTMX MsMeHeHr.ffi 

(Ha6JTro.n;aeTc.R: HeKoTopaJI sar<oiioMepnocT& no pa.n;IlfYCY M asiDJJyTy) nosao

JI.fleT 3aKJIIO't:IMT:O, liTO OCHOBH0:£1: npH'tilliiO~ M3MeHeHIDI .fl13JI.R:eTC.fi Ha.JIU't:IMe 

nepeKoca no pa.n;Hycy ~~aMeHTa no.n; aTHM RBa.n;paHTOM. 

CpaBHHTeJI:OHO He60JI:OIDMe H3MeHeHRff B TIOJIO~eHHM MarHHTROll TIJIOC-
. 

ROCTH KBa.D;paHTOB I H IY HeJI:o3.fi o6':b.R:CHMT:o TOJI:OKo .n;e~opMaru~~ wYH-

.n;aMeHTa, T.K. OTCYTCTByeT He06XO~ff 3aROHOMepHOCT:O H3MeHeHHM ITO 

pa.n;HYCY H a3HMyTy. EoJiee BepOHTHO, l:ITO npH~OM ~IOTC.fl KOHTypa 

TOKOB, o6pa39.BaBIIIHeC.R: B pesyJr&TaTe 3.9.MlliRa.Hd aJieMeHTOB Ka.Mephi I1 

Ma.I'ImTOIIpOBO,D;a. 

AHa.norHtmafl IIpH~Ha, BLI31IBaiO!I{afl JIOI\aJI:OHHe HCKaJKeHH.f! Mai'IDITHOH 

IJJIOCKOCTH noJIIOCOB 2 H 3 III -ro KBalij)a.HTa, npRBO.lUIT K sHatmTeJI:o-
- . 

HOMY H3MeHeHmO IIOJIOJKeHM BCeM Ma.I'H~THOH IIJlOCKOCTH 3TOro RBa.n;pa.HTa. 

B Ta6JIKUe 2 npMBo~Tc.R: snal:IeHHR aMnnMTy.n; nepBoii rapMOHHKH 

HCKa.tKeHHR Ma.I'HHTHOH llT!OCKOCTH H HCKa~eHH.R: op6HTLI nyqKa no BepTH

Ka.Jm. IIpno,rr;JITC.R: TaKiKe .n;aHHHe aMI'l'JII1T:y.n; aTHX rapMOHHK c Yl:IeToM 
{ 

H3MeHeHHJI IIOJIOirteHHJI Ma.I'HHTHOM IIJlOCI\O,~TM TOJI'bRO Ha O.D;HOM II KBa-

,Il;paHTe .n;.li.fi. cpa:sHeim.fi c .n;a.HHLIMH H3Mepermi1: I959 ro.n;a. 06HapyiiillBaeTc.Fr,. 

liTO JIOI\a.JI:olllie HCKa;KeHH.fl Ha BHIIIeyKaSaHHb!X 5 -TM llOJIIOCax~·I\OJI:OD;a 

H3MeHmOT aMfumTYJJY nepBOM rapMOIDmH B:CKaiKeHim op6HTU nyl:II\a no re:~.;)~ 

TM!taJIH Ha pa,n;HYcax: R
0 

+ 63 eM na + I9 MM, R
0 

+30 eM Ha + ? f;1i/l~ 



R 
0 

- 6es l13MeHeH:ru:r, Q 0 - 30 eM Ha - 4 MM, R · 
0 

+ 63 eM Ha - Srr:i;L 

lils-sa B03pOCIIIl1X OTRJIOHeHID1 B llOJIOJKeHJfii~ Mai'HHTHOH llJIOCROCTH Ha I\Ba

,n;paHTe II aMilJIH~y,n;a nepBoiii rapMOHMKl1 HORaJKeHM op6MThi ny"tllia no 

Beprr:rntaJIH no cpaBHeHHIO o I959 r. yBe~urtrnJrao:o Ha pa.lU'Iyoax: 

R 0 + 63 oM Ha 39 MM, R Ha 26 MM, R - 63 OM Ha 32 MM. 
0 0 

EOJ1l1 TaKOe l1CK~eHl1e MarHHTHOM ImOOKOCTH O~HTaT:O neJIHKOM sa-
( I 

BHCRmHM OT nepeKOOa ~YH,n;aM8HTa DO pa;~yoy ,KBa,n;paHTa II, ~TO OBH3a-

HO C B03paCT.aHl1eM Harpy3Kl1 Ha rpYHT ~r3-3a DOOTpOeHHOrO KOpnyca IE, 

To BeJIH~Ha nepeRooa ~YH.n;aMeHTa Ha case I40 eM ( R 0 ± 70 eM) He 

npenuwaeT 0.55 MM. 
. . 

liiCKaJKeHMe MarHHTHOH TIJIOOKOOTH BO BOeX ~eTh!peX KBa,IJ;paHTa~ rrpo-

HCWe,n;wee no paMMtruUM npH~aM,npneJ.:o K yBeJil1~eHI1IO nepBoiii rapMOHH

~H HCK~eHM Op0l1Thi ny~a ITO BepTHK~~ CpaBHHTeJI:OHO C ,n;aHHhlMH I959 r; 

; R 0 + 63 CM Ha 35 MM, ~ 0 - Ha I9 lVIN:, R 0 ~ 63 eM Ha I7 MM 11 

ce:iii~o a.Mll.1lliTY,D;bl ee Ha pasJIHtruwc pa,n;Eycax cocTaBJI.mOT: 

R 0 + 63 CM - 65 MM, R 0 - 30 CM - 5I 1\'lM, 

R 0 + 30 CM - 55 MM, R 0 - 63 CM - 42 MM. 

R 0 - 50 MM, 

I1oRaJK8HM OpOHThi ny~a MoryT 0LIT1 OKOppeKTHpOBaHhl IflVICIOI.UMMI1C.ff 

KoppeKTHpyromRMH TOKa1lli B npoBo,IJ;Hl1Kax cMcTeMH KoppeRnHiii. IToKasaHH.H 

Cl1CT8MH l13M8pl1T8JI:OHRX 3J18KTpO,Il;OB B KaMepe ITO,IJ;TBep~aiOT 3TO. 

0.n;HaRO HeOOXO,n;HMOOT:b pa60T1I 0 ~erh!peXKpaTHOH OEOpOoTl:,IO pooTa 

MarHMTHoro noM np:r1 yoKopeHHM .gn;ep Tp~6yeT 6oJiee cep:oesHoro OTHo

weHiiff K BJIMHI1IO BC8X ~aKTOpOB Ha MarH~THhie xapaKTepl1CTl1KI1 DOAH. 

l{aK npMMep MO~O npMBeCTH pesyJI~TaT MlrHMTHhlX l13MepeHl1M Ha ,IJ;BYX 

DOJIIOCax KBcUi;paHTa IY /I/, <l>opMa Kpi1BhiX noRasaTeJIR: TIOJI.ff .. n" (PHC. 5, 6) 

,Il;O Ol1X nop TIJIQXO OO'b.HCH.f.reTOR, HO O,Il;l1H(ll\0Ba.H BeJil1'tll1Ha BRJia,IJ;a fi (P11c. 7, 8) 

Tipl1 ~eTLipeXRpaTHOH OKOpOOTH pOOTa nomr :1HaBO,IJ;I1T Ha MhiO~ 06 O,Il;HOM 

l1 -TOM JKe npH~He HOKaJK8H:wi llOJIR Ha OOOMX DOJIIOOax. WHHTHLie l'I3Mepe

H:wr OYJJYT npo,n;oJDKeHH. 



- [7 -

3. reo,n;e3M'tieCKHe 113MepeHHJI. 

B llpOII;ecce CTpOMTCJibCTBa 11 B nepB1Ie ro,n;u :3KCIIJlyaTa.IU1Vl CI1HXlJ0-

~30TpOHa npoMsolli.Jlli sHa l.ll1TeJ.lliHLie He ]JaBHOMe I)HHe oca;um WYH,n;aiVIeHTB, 

Ha KOTOpOM CMOHTHpOBaH a~eKTpOMarHM~r YCKOpMme~. 0CHOBHO~ llpM~

lroH ,n;e~pMal:.U1ii SIBMJiac:.o neperpysi\a nopo,n;, c.nararomRX ocHOBai-me. /2/. 

8T~O, B CBOIO O'tiepe,n;:.o, np:wme~O ~\ JilCI\a;L\eHmo Me~Hai-IHOM IIJIOCI\OCTM YCKO-
. 

. · pMTCJI.fi no .n;BYM KOOp,ZUlliaTaM: no a3HMJTY IWJI:.&Ua l1 B pa,n;MaJibHOM. Ha-

npa.BJieHMM - TaR Ha3I:JBaeMIDi "nepeKOC 11
• l{OHTpOJI:.& 3a OCWJ;I\0~ SJiei\TpO-

' 
Ma.I'Hl-ITa B I955 rOJJY TIOEa3a.JI MUKCIDJI&I:OHYIO BeJIM'lffiHY nporl16a cpyP..;~a-

MCHTa TIO:p.FI.D;Ka 23 MM.· B 1956 ro.n;y STa J38JIM'tll1Ha YMeH:OWHJiaC:o ~0 18 lVll\1 

M 6biJI C,II;CJiaJI BUBO,L(, 't!TO no OKOH'tlaHMJ1 nepepacnpe,n;eJieHMH: l1 BblpaBHH

BaHIDI narpysoK ,[(eC.PopMa.UI1I1 WYH.IJ;aMCHTa npeKpaTRJIMc:o 11 ycTaHOBMoc:o 
' 

pa.BHOBecHe. B ,n;aJI:oHe:funeM KOHTpoJI:.o 3a oca.n;Koi1 sJieKTIJOMarH:VITa npo-

no,n;wrcJI I!eCHCTeMaTM'tlCCKI1, B OCHOBIIOM, no npH-qJffie OTCYTCTBMJI llOCTO

JIHHOH reo,n;e3KtreCI\Oi1 CJIYJK6bl. CTaTHCTHEa STMX 113Mepemili nOl\a3aJia, 

't!TO npouecc He TOJI~KO He npeKpaTMJIC~I, Ho npo,n;o~eT rrporpeccMpoBaT:o. 

PHc.9,IO,II,I2. Oco6eHHo uenH1IIv1l1: M3MepeHMH:MM oKasaJlltic:o BrmoJIHeH-

Hble B I972 r. BHYTPM KaMepu cMHXpO~lSOTpoHa /3/D cBeTe pasBepTU

BaHMH: pa60T TIO TIOBblllleHMIO MHTeHCMBHOCTJi.! YCI<OpliTe~: OblJia C,IT,eJiaHa 

TIOTiblTKa npo:aeCTI1 60Jiee llO,I.Ul06:eyiO C-:bi~l\1I\Y OTHOCliiTe.JI.:&HhiX BLICOT pas

JIMlffiblX TO'tleK ,n;Ha Ka.Mep:or. TOllliOCT:O H:3Mepei-lliH OKaSaJiaC:O He xy;.\e ±I MM. 

MMemio nosTorvry B Ko~e 1973 ro,n;a nepe,n; rpynrroi1: reo,~e s:vrcTOB c5HJI 

llOCTa:BJieH p;!.D; Sa.D;ali, peWeHHe I\OTOphlX: BI\JIIO'tiaJIO I1 IIO,I!J!06HJIO MCllOJI

HliiTeJI:OeyiO C-:beMKY IIOJIOJKeHliFI Me,n;MaHHOJ TIJIOCI\OCTlii 9Jiei<TpOMai'HMTa (3M) 
._ 

TIO BLICOTe reo,ne3H~eCKifMM MeTO,n;aurH, ti OpraHH3aiU110 CHCTervraTM'iCCKIIX 

Ha6JIIO,n;eHlrM .3a ,IJ;HHa.IVJliiKOll BbiCOTHblX ,IJ;CipOpMaW.Jl ee. Cpe,n;H.F.UI Ima,n;pa

T:li!'t!eCI\a.F.r norpeiiiHOCT:O :M3MepeHHi1: TIOJIOJ\eHIIf.ff Me,IJ;HaHHOM TIJIOCROCTltT He 

.n;o;oma 6uT:o xyJKe 0. 2 1\111'.1 •. B Te'lieHHe I974 r. 6blJia cos.n;aHa BHcorrHaJI 

reo,n;e 3M't!eCKa.IT OCHOBa, COCTOJIII{a.F.r M~ ,)IIOpHOH, pac501IeH !1 OCMO'tiHOlf 

CeTeH, M Ha't!aJIH BeCTHC:O C830HI-rne re,),IJ;C3lii't!eCRMe ·MSMepeHIUI BHCOT

HOro no.nmr~eHru:r 3M cl11Ixpo(t.asoTpoHa. 
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Onopnrur ceT:o npe.n;cTaBJlfieT co~o::i "r<ycT'' :vrs 'lieTLipex r;ryo:vrmi.ru 
# 

HHBapHEIX penepoB, .n;mrnofi L = I2 M, pacnoJimKeHHIIX no OI\PY)KHOCTM 

p~:vrycoM R = 6 M. "KycT" y,n;a.ne:r-r oT pai1oHa HOBoro cTponTeJI:oCTBa 

Ha 200 - 300 M M pacnow1IOJKeH Me:ruzy Kopnycar.m JIMHe:tllioro ycrmpH-

Te.J.LR: I1: 81\CITep:mJieHTaJI:OHOrO sana (IE), ITp¥JI.1CpHO B 60 M OT I\Opny

ca cHHxpowasoTpoHa. 
• 

Pa60'IaJI CeT:& npe.n;CTa.BJieHa CHCTeMOM ID.IBeJmpHhiX XO.D;OB, npo

JIOiKeHH1IX no l3hiCOTHLIM IIII\a.Jil\aM-penepa.IJI, KOTOpbiG 3a.KpeiiJieHbi Ha IIe

CymHX CTpoMTeJI:OHLIX I\OJIOHHaX H BCITOMOraTeJibHOM o6opy.n;OBaHMJI, JI 

o6pasyeT HeCI\OJI:OI\0 3aMKHyTLIX p:OJIIIT'OHOJ3 C YMOBbiMM TO'II\arvrn:. 8Ta 

. CeT:& orrnpaeTqJI Ha "KYCT" rJzy6vmHLIX penepOB H COCTOMT H3 ,IU3yx 

ceTeit: ceT:o B 3aJie mmxpo4JasoTpona :3aKpeiTJieHa 52 IIII\aJIIW.MM n 

ceT:o B Koprryce IE H nsMepnTeJibHOM naBM:OOHe - 32 llli\aJII\cJ.MM. 

Oca.n;o'IHM ceT:o pacnoJiaraeTcJI B · no.n;Ba.ne cu:a:xpoq?a3oTpo:r-ra n 

saKpeiiJieHa 23 penepaMH Henocpe.n;cTBeHHO Ha <furlUJ;aMeHTe 3M. Xo,rr;H 

OCa,IJ;O'tlHOH. CeTH orm:paiOTCJI Ha IIII\a..JII\H J)a60'!ei1: CeTH B 3aJie ClmX}.)O

cpa30TpOHa. 

Ha6mo,n;emm sa cTa6HJ:r:oHocT:oro no;rmxemm 6JIOROB 3M npoBo.n;rumc:o 
~ 

IIOCpe,D;CTBOM I\OHTpOJIJI IIOJIOIIteiDIJI IIII\a.JIOR,lpenepOB ( OI\OJIO 400 lliTYI\) , 

3ai\peiJJIJIJ.OUUDC npoeKIJ,HIO Me.n;MaHHOM ITJIOGI\OCTH Ha CTOVll\ax 3M . , Tio-

JIO)IteHHe OTHX penepOB OTHOCMT.eJI:OHO penepoB pa6o'Iell ceTH onpe,n;e-. 

JI.F.LliOC:O MeTO,Il;OM reoMeTpM'IeCROrO HHBeJUfj_JOBaHIDI. 

IIoJimxerme 3M mmxpoQJa.30TpoHa no BhiCOTe orrpe.n;eJIH.Jioc:o nocpe.n;

CTBOM H3MepeHMM B:biCOTHOibiTOJIOEeHHJI XapKTepHHX TOlleR ITOJIIOCOB, 

o6pasyrorrrro:: sasop 3M. HsMepeH:ru:r npoBo,ru1JIMc:o tiepes OTI\pbiTLie OKHa 

Ba.I\YY1.1HOM I\a.Meph!. Ha TeX Jr'tffi.CTKax, l'.D;e OTCYTCTBOBaJia B03IviO.IJ.HOCT:O · 

HUBeJIHpOBaHHJI xapaKTepHHX TO'tieK I~aME!phi H perrepOB pa60ti8M CeTH, 

BHyTpH KaiVIeph! .ITpOI\Jia.II;HBaJIHC:O 3aiiOJIHJ.:IOII~JIIe l\1HK.POmiBeJU1JHih!e XO.D;H 

ITO HliL'I'JmM IIOJJIOCaM. ITOJIO.i:\eHHe C~GMO'tiE1IX TO'tieE BepXHero ITOJIIOCa 

OII:pG.D;eJIHJIOC:O ,n;BYMff MeTO,I!;D.l'vlli: remJIGTJIH'liGCI\OrO HIIBeJIIIpOBa:mm H 

H3MepeHHJI sasopa crrer:r;rran:oHllM '-:HyTpor.repoM". IToJim::enne TO'IOI~", 
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TI].)I1Ha,IJ;Jie:Ica.IUVIX MC,IJ;MaHIIOM IlJIOCI\OCTH, BN'll!CJI.fiJIOC:& IIO q;opMy JIC : 

r.n;e: 

1\m = ~n +~ 14/, 

HHII - OTMCTI\a xapar\TepHOM TO'til\H HIDKHero IIOJIIOCa, 

i - sa sop MeJiUIY noJIIOCaMu I 4/. 
HIDKe npHBO.IJ:HTC.f.l: EOJIH'tiCCTBO UID\~IOB H3Mepeim1i reo,n;esH'-Iecm1x, 

ceTei! :v.r HaOJiro.n;aervrux o6'beETOB H cpe,n;HMe :rma.n;paTM't1eci\He · rrorpeumo

CTH STHX H3MCpelUifi. 

06'Lei\T H3Mepenmi N S' MM 

I) OnopHM ceT:&: "eycT" penepoJ3 . ·I4 0.06 . 
2) Pa6o't1M ceT:&:. a) 3aJI CHHXJ.J~a30TpoHa 7 0.06 

6) aEcnepHMeHTaJI:&Hilli 

3aJI - E. IJ3 3 0.06 

B) H3M8].)HT8JI:&HLlli 

Ila.BM:&OH 3 0.06 

3) Oca.n;o'tll-IM ceT:&: IIO,IJ;BaJI 

cHHxpoq--asoTpo.Ha 2 0.06 

4) 3aJI CHHXpo~a30T)OHa: 
a 3a3op MeJJ.c;rzy 

7 0.03 - 0.08 TIOJIIOCa.Ivm: 

6) "nepei\00 "TIOJIIOCOB 

8JI8KTpOMarHHTa· 7 O.I8 - O.I9· (") 

B) TIOJIOJKeHHO MC,TI;H-

aimotf TIJIOCI\OCTH 4 O .• OG 

( ") Ma.I\CMIVIa.JlbHafi KBa,n;paTH't18CEaF.r ITOrpelliHOCT:& OII])8,IJ;8JI8HMJI "nepe-

1\0Ca" IIOJIIOCa IIO pa;II,IIfYCY B O,Il;HOM 1\Ba)CJ)aHTe TOJI:&I\0 I:I8TO,IJ;OM rem.m

TpM't18CI\OrO HHBe.JI.HpoBaHrur coCTfl:BMJia 0. ISO 1v:M, rvraKciiT-JID.JI:SHM Cl)e_u

H.FI.FI KBCUU)a'l'11'18CI\M norpeiiiHOCT:& Oll].)8)(GJI8III1R B3a.I1MHOro ITOJIO.II:GH1DI 

ll.ByY.. Ha.ROOJiee y.n;aJIEiHHiiX ;rr;pyr OT ,IJ;PYI'a TO tieR, paCITOJIO.i:KeHHhi.X B 

npoTHBOIIOJIOmiHX KBa,11J)aHTax COCTaBWI~~ 0.I90 MNI; Mal\CI1Ma.rlliHM 
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cpe~I!fr.f.l: Ima.Iij)aTHtiecitaJI norpernHocT:o onpe.n;eJieH:w:r •irrepeKoca" no

JIIOCa no pa,ztpzycy B O.n;HOM KBa.n:paHTe COtieTaHHeM MeTo.n;a reoMeTpH

tieCKOrO HID3GJIHp0BaHM 11: Mm\p0HHBeJIH)OBaHM OKasa.nac:o 0. 210 M1VI. 

3~ec:o ~ - ~CJIO ~RJIOB H3MepeHMH, 

0'-cpe~H.IT.R: RBa.n:paTJii't!eCRM norpClliiiOCT:O: 

iuia.Jllis ~aHHHX, noJ1y-qeHHHX B pe3y.JI:&TaTe Ha6JIIO~e:rrn::M: sa cTa-

6MJI:oHocT:QJo BbiCOTHOrO IIOJIOXCGI-IHFI 3M c:rnxpoqJa30TpoHa, noRa3aJI, 't!TO 

3i;I rrepiiO,I(HtiCCKH ,n;ecf;oprvrupyeTC.F.r B 3aJ3j1CMMOC'l'H OT BpeMeHH ro.n:a. 

Bo npeM.FI rro,n;'.beMa rpyliTOBLrX Bo,n; (arrpeJI:&) HapyJ:rnue pa,n;eycu ncex 

I\:sa.n;paHTOB MarHHTa 110,I(HJI.JIHC:O OTHOClii're;]Th:tio MeJXCHM (c]eBpa.JI:O) , a 

BHyTpemm:e - OrryCTIDIHC:&. l-laJ160JI:OIIJI1ji 110,D;'.bef4 HapyJI\HbiX CTOCK 3M 

COCTaBIDI 0. 7 - I. 2 MM, a Ha:v.I60JI:&lliee orryCI\aHHe BHyTpeHHHX -

- 0. 2 - 0. 3 MM. "IIepeRoc" rroJIIOCOB 3M Ha 6ase R 0 ± 800 J\11'11 cocTa

BJIJI OKOJIO 0. 4 MIVf. K MOMeHTY HaCTlffiJieiUt<I JieTHero IICpliio,n;a (HIOH:O) 
0 

I 11: IY RBa.Iij)aHTII Ha BIIelliHeM pa,n;rryce onycT11.7llrc:s OTHOCI1TeJILHO 

arrpeJI.FI .Ha 0. 8 - 1.'4 l\11VI, a Ha BHyTpt3HHeM pa,rJ;LzyCe nO)J;I-I.F.fJIItiC:O Ha 

0. 5 MM. J?lirc.I3. 3TO @11BeJIO R Hai\JIOHY I H IY RBEUJ;pai-ITOB Ha 

yroJI I.2 X ro-3 pa,n;. }laJmtfue .n:e~j;>ManiD1 3M IIpHBO,D;Ii!T R "rrepeRO-

cy" no pa,n;:rrycy Me.n:HaHIIoil: JJJIOCROCTH. BeJnrtnmy "rreperwca" Mm::Eo 

BIJqHCJiliiTL, HCXO,D;.ff lii3 y-TBep~K,D;eHlii.fi, ti~I'O yroJI Me.li~Y llOJIIOcar::H, 

panH1Iii. 9.3 X Io-3 pa,n;. B1I,D;ep.iKID3aeTO.F.r H,D;eaJI:OHo.(Prm.I3,I4). 

ITo liiSMepeHHH'M sasopaM 6HJI onpe;~eJieH yroJI pacTnopa noJIIocon 

3M CHH~oc]a30TpOI-Ia l1 YI\JlOIIel-lHH BeJilii1mH yT'JIOD MeJ:~y IIO)IIOCaiVIVI 

oT TeopeT~ecRoro sHatrer~.(P:rrc.I5.) 

IIp:rr noRBJie:trnn ,n;orroJIHMTeJI:sHux H<~pysoR rrponcxo.n;RT M arrepMo

,n;ntrecrme oca,n;RH. 3TH n:ponecc1r npJme~m R ~orroJIHHTeJI:oHoil ocaJJ;Im 

TpeT:oero rma,n;paHTa 8M B pesyJI:oTaTe cTpOHTeJI:ocTBn Honoro ::mcrre

p:vrMeHTa.JI:&Horo san:a · (Ro:r:rr. 205)' Ha neJII1'll!IIY I - I. 2 ri11'.1. 

BJrH.mme ,TI;eqJOpMaiJ.Ini 3M Ha HOpJ.VIU.;ThHYIO l)acJGTY YCI\Ol1HTCJ' • .H /3/ 

TIO,D;TBepJI~aiOT He06XO,IUIMOCTL ,Il;aii:&He:fihnorO CHCTGMaTI1't!eCROrO HD.Cllno

,n;eHHE sa .n:KHaMHROH npouecca. 
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4. 8MHTaHC rrpOTQHHOrO rry'l!Ra I1HJ~~ei\TOpa JIY - 20. 

H3rvrepeHHe yrJIOBHX xapaRTepliiCTHJ\ rry-qRa rrpoTOHOB OLIJIO rrpone

~eHo B ~BYX Y'l!aCTRaX HOHOITpOBO~a, ~~paHCITOpTnpyromero rryqoR B 

ROJI:OUO CI1Hxpo(J?a30TpOHa, a IIMeHHO: J3 Ha'l!aJie I10IIOITpOBO~a - Ha 

BhL"'CO,IJ;e !!3 pe30HaTopa JIY-20 I1 B ROlll~e ero - Ha BbiXO~e H3 MHCfJICI\

TOpHIDC ILTiaCTI1H. B Oc50I1X CJIY'l!MX I1CIIOJio30Ba7IC.f! I13BCCTHIDi MCTO,rr, 

ll.B'YX lliCJief1: /5/, C ,'D;l1CTaHIJ;I10HH1IM YIT])aBJICHMeM. 

ITpi1 :vi3.MepeHHH :::>l'vli!TaHCa Ha B!lXO)~e 113 MHC£-Jrei\TOpH:t.IX IDiaC'l'HH 

B Ra'ieCTBC TOI\OITpi1GMHIH\a l1CITOJI:030JXWIC.fi JIIO~AliiHeCIJ;eHTHI.illi SRpal.I 

c HaHeceHHoii MacmTac5Hofi ceTRQM. Msoc5paJI\eHHe I\OJIJIIDvrupoBaHHoro 

ny-qRa Hac5JIIO~aJioc:o Ha :::>RpaHe n:v.r.n;eoRoHTpoJI:oHoro ycTpoi1:cTBa ITTY-102. 

TO'l!I·IOCT:O I13MepeHM B :::>TOM CJIY'l!ae COCTa.BJIFieT -15 - 20%. 

ITpn H3MepeHo yrJIOBbiX xapaRTep1iiCTHR ny'l!Ka Ha B1IXO.IJ:e ns 

JIY-20 B RatieCTBe TOKOnpHeMiuma I1CITOJI:o30BaJIOC:O CeR:o;MOHI1pOBaHHOe 

YCTpOMCTBO, COCTO.R:mee H3 20 U:30JIHpOBaHHHX ~pyr OT ,n;pyra KOJIJleK.;.. 

Topon. ~aspernaroma;r cnoco6HocT:o no JTJiaM TaKoro ycTpoficTna 

palma 0 .1 tn "t etcl.. ]J)m ycMeHIDI Cli!rH[WIOB, Blif60pRI1, 3aiTI1Cll, xpa

HeHIDI H ·ctm:TUBaHM HHWo:PMa.I@! Ha OC!I.J;VIJIJIOrpa~ THna C8-II I1:CI10JT..:0-

30BaJiaC:O SJiei\TpOHHa.f! arrnapaTypa, paspa60TaHHa.fi H I1SrOTOBJICIIHaJI 

D rpynne SJieRTpopaTI;HOaBTOMaTI1RH OT,I(eJia CI1Hxpoq;a30TpOHa. TOtiHOCT:O 

H3MepeHM aMHTaHca oRasanac:o .7I'J"GIIIe, 'tleM B rrpe~b!,IJ;JrmeM cJiy-qae ( 5-IO%). 

HH;rce npirno~eHa Be.Jrn'l!J?IHa ac]<tei\THBHoro aivmTanca JlY -20, B · 

ROTOpOM HaxO~TC.fi 90% 'l!aCTIDJ;, IIpl1 'l'ORe IIpOTOHHOro ny-qRa =IOMiL 

BepTI1RaJI:OHaJI ropH30HTaJI:OHa.F.r . . 
ITJI."l.-'l. ITJI • '1.. - tt. 

I. 7 \"VV..rtAd.· C..M JirmvmHecL~eHTlmil aRpaH 

2 47 _..,,_ . I 5 -··~ • Cei\UHOI-rvrpoBaHHaFI MJ;:rruenr) 

Xopomee conrra.n;emm ,JJ;aHHiifX .I(Byx crroco6on rro,n;TBepE,n;aeT pe 3YJ'"L::,

TaTiif I13Meperr:IDI. (PRe. I6, I7~ 
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II pH cpanHeium OI\asanoc:o, liTO BE JJif4l1.tra acrxreHTI1BHOI'O ::>Ivlii'.W.IICc~ 

JIY-20 .liJrtiillC, 'ICM JII1Hefmoro ycEOp:viT€JI.FI I1T8<I> 11-2 /6/. 

5. PaOoTa ITO EOppeETJipOBaJUITO ITORa3aTCJr.FI ITOJUI ,, n." 

Ha 3TOM STarre Ow.ra ITOCTaBJieHa sa.,n;atia. IWppeETI1pOBUT:O HOI\2.3~~

TCJI:O noJI.FI .. rL" no Bcei1 -liiHJ!I1He }Ja6o11cil o6JH1CTH rm.Mepu ycrw~ II'r-e;.;:~:-r 

11 no am:Th'C'fTY o,n;nonpeMe:r-mo. )Jji.FI pcmeHM.FI ee or\asaJIOCL Heoc5xo,r.:nMLI~.1 

npe~Bapi1T8JI:OHO npo,n;eJiaT:O OOJI:OliiOM OO~eM MOHTaJI~HX pa6oT. 

B saJie UCHTpaJI:OI-IOro nyJI:&Ta yrrpaBJICHMJI (Eopnyc 2) c5biJIO CMQH

TMpOBaHO 20 BHOB:O I13rOTOBJI8HHbiX I1CTO'IHMI\OB ImTaHM.FI 06MOTOI\ Cl1-

CT0r/Ibi P3fvll1-2. /I/. TaM jKC , Ha Il{JITe yrrpaBJieHM.FI ( UlY -2I) nponsBe.n;eH 

MOHTWK ,IJ;BYX ~OB1IX llaHCJICf.t .1'~42 l1 J.M3. 

B nepBoM Eopnyce nepeooopy,n;oBa.Ha rraHeJIL nepermrotieHI1i1, "liTo· 

YBCJII1ti.eJIO onepa.TUBHOCT:o rrpn nepexo,n;e I\ pasJIH'til-ILIM cxeMaM nwraHliiJI 

CRCTCMbi P3IVM-2. 

B EOHI:(e ,n;ei\aOp.FI B pesyJIT:>TaTe I\O_ppeET:vipOBaHM.FI ITOI\a3D.T8JI.FI 

" IIOJI.FI .. rt B pa,n;Ua.JI:OHOM !1: aSID..'JYTaJI:OHO:vr I-IaiTpaBJieHIIDX O.TI;HOBp8M8HHO 

ObiJla ,!J;OCTHrHyTa IDIT8HCI1BHOCT:O yc:Kop;nmoro JJ,O IOQ MCCI\ nytma 

npOTOHOB I IOO. :::1 e. 5 X ro11 
npoT/D;VIEJI. Cr1CT8Ma EOppeRIJ;I1I1 

P3MI1-2 pa6oTana o,n;HoBpeMeHHO c C!1:CTeMo:f1 P3MI1-I • .ILJrn:TeJI:sHocTL 

IDi.i'{{CI\IJ,HM COCTa.J3JIHJia C[ = 250 - 301) rrJ\CCI\. 

AHaJII13 paOOTbi B ,JJ;aHHOM peiKMIVIe ITO 3BO.JIRJI C,Il;CJia T:O CJIC.IJYIOil{I'IC 

BhiBO.TI;LI. 

I). Hau60JI:Olll88 BJIM.F.llii18 Ha IIOBLIIIH~HI:re ·MHTCHCHBHOCTH OI\a3HBaiOT 

uerrTpa.JibHH_e npoBo,n;HMI\H /I/, pacnoJio;wHH1Ie r-ra pa.n,Hyce R 
0 

:t I25 MM. 

ilOJIOJlillTCJI:oHOe .n;eliCTBMe IIpOBO~BMI\OB 3~2 r3 H II I II2 ycMJII!BaCTCH 
.. 

IIpM BBC.II;CHID/f B IIORasaTe.JI:O ITOJI.FI .. rt a3I11VfYTaJI:OHLIX rapMOHHI\ (nepBOtl 

M BTOpOM). 

2). Afia.JIOrifl!HOe BJIIWIHG Ha HHTCHCHBHOCT:O OI\8.3LIBaeT H ll8IJD8JI 

" rapMOHHEa asMMYTaJ.CSHOH I\Oppem:um IIOI\a3aTe·JI.FI IIOJI.FI • r1. , C03,T(QBa-

eMa.FI Ha pa,i1;IifYCC Q O - 225 l\1M rrpOBO.IJ;HMI\OM 115. 

3) • llpOBO,IJ;HIU\11 Ha BHCIIIHCM pa,n;uyee rG (R 
0 

± 335rvrrv1) M - rmy-: 
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TpeHHeM TI6 ( R 
0 

- 335 IV11'!!) BBOWIT B rroJie rrocTOmiHYIO cocTaBJT.JI- · , 

IOrrzyiO, 't!TO IIOBI:IillaeT 3Ha'tiCHI1e "n" I: MOMei-IT HHJI~eRWU1: H Ha npo

THJ~cemm: rrepBHX IO - I5 MeeK ycrwper:a.R:. 

4) • Y BeJIII't!eHMe "rt " Ht'~ HapyJii.HOM pa,rr,Myce ,Ti,O BCJI!1'tlltiHbi 

0. 7 - 0. 75 B MOMeHT lffiJKGRUMI1 II B rrepBile IVJIIJIJIHCeKYH,I(h! YCI\Op8HM 

.JJ;OJI.iKHO CTHT:O npe·,n:MeTOM ,I(aJI:OHeMnrnX HCCJ!e.IJ;OBa.HMM. 

5). YCRopeime ny'til\a C Hffi!MeH:OIIIHMM TIOTep.R:MH IIpOHCXO,I(I1T B 

IJ;eHTpMJJHOM 06JiaCTJi! RaMepH ycrcopHTeJ:sr, RaR IIOI\8.3biDaeT CHCTeMa 

HHQ;OpMill-UII1 0 pa.n;I!aJII>HOM IIOJI0.7KeHMM. 
. . 

l3 ,JJ;aJII>He:fihneM IIJiaHnpyeTcJI, no aH~:JiorMH c cncTeMoi1 P3Ivlli-2, 
) u 

BBeCTH ITpOCTpaHCTBCHHHO-Bl)eMeHHyiO RC•ppeRn:IDO Me,n:MaHHOJtl IIJIOCROCTM · 

MarHHTHOrO IIOJI.R: "B" I1 a3MMYTaJI:OHOM. c.cmvnvreTpMH ee,. 't!TO II03BOJIHT 

ocyrnecrrnnT:o 6oJiee rn6Ryro RoppeRIJ;MIO MarHHTHoro rroJTJI B .n;:vm:arvm't!ec-

6. JIY - 20 - HH~eRTOp ~ep. 

B pe3yJr:sTaTe -pa6oT, rrpoBe,n:eHHHX :3 ceRTope nmxeRr(IDI, y.n;aJioc:o 

OC~~eCTBIIT:b pe~lliM YCROpeHII.ff H»,ep B ID-I~eRTOpe ]Y-20 C 8HeprHeM 

Emiei\IJ;HT1 5 MaB/HyRJIOH, 't!To no 3BOJII1JIO c;ymecTBer-mo YBeJIW:II1T:& 

MHTeHCMDHOCT:b IIy't!Ra YCROpeiD-IHX .FI,I~ep :3 I\OJI:SIJ;G CI1HXp0cf0.30'1'IJOHa. 

IIpH ycrmpeHMM ,1~ei:i;TOHOB ,r~o Marwmvran::orwi1: snepr1m: HHTer-rcnnnocTu 

ycrwpeHuoro rry·tma cocTaBMa' ( 4-:--5) x :co10 ,n:e:M:T. /n,Hrw, 't!TO r-ra rro

JIOBHHY flOJ).f!)J,Ra DW.iie, 'tJeM rrp:vr MCITOJI:S30D8JI:m1 MW!tei\TOpa JTY -9rv1. 

IIpr1 ycrmpeHJIIH d.- -'tiaCTHIJ, B Ronue rrep:Joro sTarra ymcope:mm IIOJIY'-Ie

Ha MH'PCHCHBHOCT:b - I. oxro9 
!.A'/I.JJ1RJI, 'tl'ro na ,n;Ba nop.rr,ni\R BHl'le, 'tleM 

np1.1 HCIIOJJ:030Ba.HHM IDI.IKei\TOpa JIY-9M. B ROHIJ;e IJ;HKJia ycR,opeH¥JI MH

TeHCMBHOCT:b rry-qRa cJ... -tiacTnn .n;ocTMra'Ia 3. Oxro8 !#I~Ul1RJI - Ror-reu 

BToporo sTarra /7 I. IIOHbiCIDiacr:, M cTa6a.n:nHOCT:O pa6oTH ycrwpMTeJIL

Horo J\OMIIJieRca B neJIOM. 

PearrHsau,rm ·o,n;HosTaiiHoro pe.lr.MMa yoKopei-um R.n;ep B rwJI:oue c:m:r

xpoci;a3oTpona OKa3aJiaCI> B03M0)l\H0ll Ilpli:I Ii£CIIOJI:030Ba.HID1 JIY-20 B I\CJl. -
I (' 

't!GCTB8 MHJi~8I\TOpa. 3•ro II03l30JII;IJIO IIO,I(H,'IT:O HHTeHCHBIIOC'I':O ycrwpe~IHO-

ro ny't!Ka .rr,eiiTOHOB I3 I\OHlle TTVTR7T.!l 'I;J0TI'f"'Y\OTTTXI'T' .,.,.,.., (') 1"\ __ ,. ___ TOnr.-.Hm /nTJrT/''TT 
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2¢I;eRTHBHOCT:O pac50Thi yCROpHTOJI:OHOrO l~OMIIJI8I\Ca IIOBI:ICHJia.C:O 3a 

c"tieT CY'LI~ecTBOHHoro cor\pa.r.uer-flim noTep:o nper.1er-m rrpli:I nepexo,n;e Y. 

ycrmpemno '18.CTliiii, pa3JIH'lHOro CO.l!>TD.. 3anyCI\ MWl\OI\TOpa JlY-20 Ha 

H)_(pax B ,I(aJI:OHeilliJeM II03BOJIJ.i:IT ncf'<~eRTliiDHee YCI\Op.fiTil B I\OJILIJ;e .rr,n;pa 

c50JI08 . B1ICOROi1 3ap.fi)~HOCTJ.i:I, '18M .FI,Il;pa ,JJ;E!:VlTepM II, reJIM. 

, MmKOI\TOJ! J1Y-9M ITOJIHOCTLIO OCB000jli,I~eH ,JJ;JIJI ~:mcnepMMOHTaJIIlHO:iti 

paOOThi C MCTO'lliJ.i:II\OM "KpUOH". 

7. ~rne npocTpaHCTBeHHoro sap.n,n;a. 

Y,IJ,O;tiHbiM MHCTpyMeHTOM )J.JlFI M3Y'ti8Im.H :3TOrO RBJI8HJ.i:IJI ORa3aiD1CL 

I\BJ.piJ;eBHe IIOJIYnp03pa'll-Ibie MJ.i:IIJ18HH, YCTCU-IOBJI8Hl3J)I0 Ha yqaCTI\8 TpaH

CIIOpTMpOBI\H ny'lRa OT m£;~eRTOpa. JIY-20 B. I\OJIIliJ;O C:VUI.Xpo<f;a30TpOHa. 

0CHOBHOe Ha3Ha'leHHe HX - Ha6JIIO,IJ;eHHe Ba nytii·WM B Hali:Ic5,QJiee xapaR

TepHhiX TO'lRa.X TpaHCIIOpTMpYJOII\ero MOHOIIpOBO,JJ;a. YCTaHOBJIOHO, 'ITO 

Ra.Jr.,n;rur Ms : aTHX MIDIIeHefi (Hx ncero 4) np:vr Hane,nermu Ha ny'lol\ 

YM8HiliiiaeT IDITeHCliiDHOCTil ero npli:IMepHO B )J.Ba pas a 6e 3 H3M8HCI-rn:JI 
~ 

,n;pyrHX Xapai\TepMCTHR. HJIJTIOCTpaiJ;J:Iefi Tai\OrO ,n;e}ICTBM MOJ:~GT CJIY -

.lla1:TL B8JIM'tilfria 3apJI,IJ;a :o;:vrpRyJIJ.i:Ipyror.nero lly'll\a B I\Ba3I16eTaT!)OHI-IOM 

pe.i:cmvre/PMc. IS) • I1sMeper-me sapH.IJ;a nponsno,n;MTCJI nocJie cnopa'lirna-

' mm ny'1Ra r-ra 6eTaTpOI!H'JIO MMI.IIeHil, pacnoJioJKeHHyro B Rarvrepe ycrm -

pMTe~~ Ha BHyTpeHHeM pa,JJ;MJCe. 

MeTo;rnrRa sRcnep:vrMeHTa saRJIIO'laJiach B cJie,rcyron{eM. I1H~:-~ei\TOD M 

sJiei\TpoHrma, ynpanmor.nM rrpoueccarvm ycRopemur, HaCTl)aMBamrc::J 

TaRHM o6pa3mir,_ 'lTOOIJ IIOJIY'IMTil B I\OJII>IL8 Cli:IH.xpoc]a30TpOI-Ia t:OJ\CH -

MO.JI:OHyro liHTeHCMBHOCTil ycRO})eHI-roro ny1ma, npvr xopomefi cTa6HJ1nHo

c';['H. 3aTeM TipOBO,nMJI.HCI> I1:3MepeH:rui R0~1Il1f1I8CTDa '-IaCTMU B I\Ba3H0CTa

TpOHHOM lJeiiG:IJ.\10 ( N; ) , ~mcJia tiJ.CTim;:. smrna'IeHHI:IX B CIIIIX}}OTpoH

Hilli ( J 3rvrceK) II - ycrmpeHH1L"\: ,r.;o IOO Mcer\ ( J IOOr\·Icei\). Tioc_;;:e 

STOrO Ha, Jl.IaCTRe TpaHCllOpTlilJOBRTI IIOC~IO,'D;OBaTeJIIlHO BBO,Tl)i.JIVICI> 

RDapiJ;eBHe M:VTillOHHJ H BHOBI> M3M8pHJILICI> HTH iK8 II8.}!21\/f8TpH. 
--~---· 

Tarmro po,n;a :vrsMepeHJ.i:IJI npoBo,n;RJIHCJJ B .IT.BYX pexa,lMax: 

a) BRJIIO'leHa cJiicTeMa Ro ppei\IJ;VIM "1'1," P3N!H-I , 

c5) BRJIIO'leHa CMCTeMa ROppem:u;m ··'rt." P3MI1-I + rsr~·'ill-2. 
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-
AHaJins rrmmsLIBaeT, "tJTO B cMHxpo!pasoTpone OWTI1 c BKJIJO'tlen-

noii cMcTeMoi1: Koppei'I.U'lli rroHasaTeJIJI noM "n. ~· P3MM-I orpanH-qe

I-me MHTei-ICIIDHOCTH ymwpeHHoro nytiKa HacTynaeT np11 ROJIM1IeCTBe 

11acTIID; ""I. 3xroi1np~T/IJ,HHJI. /Pnc. I9/. .UaJir:>IIeifum::ti poeT lllicJia 

1IJ.C'rHD; B I\Ba3M6eTaTpOHHOM peJiG:IMe !1pr1BOlf,HT I\ 0118H:O M8,IVI8HHOMY 

pOCTY l1HT8HCMBHOCTH ycRopeHHOro IIJ!1II{a, XOTR saxBaT B peJ~00-1 

YCI{OpeHM OCTaCTCR, npaRTH118CKH, B JIIDieMIIOM COOTHOillOHitiH. 

Ilp11: BRJII01IeHiiM ,n;onoJIH~TeJI:oHo oMcTeMLI RoppeRIJ,HM PSMM-2, 

ROTO]_)M 1103BOJIJI8T 6oJiee ri16RO OCy'ni8CTB1ITn npOCTpaHCTBeliiiO

-BpeMeHHYIO ROppeRIJ,HIO 110I\a3aTeJlft ITOJifi "rt." Ha nepBHX I00 MC8K 

YCI\Op8H:v.UI, OKa3ll!BaeTC.fi liTO ypol3eH::O orpaHHti8H:IDI HHTe:Hc:V.IBHOCTM 

B CHHXpOTpOHHOM pe.ilOO'Ie O.n;:BHraeTC.fi B 06JiaCT::O 60JI:Ol:IIHX 3HatreHIDf1. 

/PHO. 20j. 8TO H I103BO.lliieT ITOJIY11MT::O pOCT IDITe1ICMBHOCTlii YCKOpeH-
' . 

HOrO ny'l!Ra. KaR TIOl\aSa7.IM HOOJie,IJ;OBaHIDI pa,T(IDtaJI:OHOe .rr,eiioTBT!C 
( •,. " 

Ha TIOBIIDI8Hl'le HHT8HCID3HOCTH OKaSbiBaeT BBe,n;eHiie Ha. pa3JIH1IHHX 
) . 

pa.,IJ;Hycax a3HMYTaJI:D:ffi:Jx rapMOHmt B TICI\a3aT8JI:O ITOJIJI "rt." ,IJ;J'".J:t 

KOMtiOHcar_um: cymeCTBy1<mHX a3HMYTaJI:Oli1IX HCRW:~eHHll ero. 

8. I10HHH:i1: 11CTO't11IHK "KpHOII" Ha :V:R.iR8I\TOpe JIY-9M. 

EH.HCHeHO, T{TO "CThiKOBRa" BaRYJ'T/IHOll CMCT8tlli MCTO'll-UIKa 

"KpMoH" .J.r g;opMHJKeRTopa JIY-9r;1 npe,n;c'IaBJIReT dJio.nrnyro sa;~a-qy. 

BO,TI;OpO,Il;HIDI g;oH ,JT,OCTa7'0"tiHO BhiCOI\ H Ee 1103BOJIJI8T CTa6:PIJil>HO l1ea

Jlli80BaT:O ,IJ;JII1TGJI::OHOCT:O MOHI13aiJ,HM 6oJ:ee I5 MCeK •. ,llJI.ff )_~MD.rHOCTH

KH J!8.:IJ1Ma pa60TH MCT01IHMI\a paspa60'l'aH I1 BBe,TI;eii B ,rr,efiCTBH8 aHa

JIH3aTOp Sap~~OBOrO COCTaBa MOHHOrO TOKU 110 BpeMeHM npOJIOTa 

Ha 6ase cropMIDKeRTOpa JIY-9L1. PesyJI:o~·aTLI IifCCJIC.IJ:O,BaHHi1 TIOI\a8aJII1 
. . 

H006X0.1U'fi.10CT:O 'V MTHRpaTHOrO YJ38JIE'I8HI!JJI ITJIOTHOCTII 3Jl8KTpOIIHO-

ro I1y1!Ra B HCTO'tiliHRe "I{pMOH" C U8JII,IO CYlil8CTB8HHOrO yr·;I81Iblli8HH.fi 

BpeMeHH HOHI13aiJ,HH. 

9. O,n;I-Ioarramnilli! peJmM ycrwpeHHJI ~TI;e p. 

D 6 o· 0 ")8''"rr~a vcT·o·)c;~·r-cr .t a OTa TIO OCYIJ~8CTJ3J18HHIO O,:rr;H08TaTIH r l Jll.L ·,. J 1\. .t -:.,rul.n. 

,:rr;e}ITOHOB Iti d- -Y:aCTHU .Ha C:VIHXPOWa20TpOH8 OJl.f[~l l10Tp80013aJia 
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cep·:se3HOrO aHa.JIMSa M COOTB8TCTByiOIUero BM8IllaTeJI:SCTBa B pa6oTy 

60JI:bll1MHCTBa y3JIOB 38)(a.IOI.U8M M yrrpaB.TIRIOil\8M 8JI8KTpOHl'lli.M. 

3a.I{OH CBJI3M M8JK.Jzy 1!aCTOTOM yCKOpJIIOH\BrO HarrpiD!t8HM.fi . .j. M 

:VIH,IT,yKUH8M MarHHTHOrO IIOJIJI B sasope B B rrpouecce CMHXpOTpOH

HOrO Y?KOp8HM.fi BHp~aeTCJI M3B8CTH~~ COOTHOill8HM8M: 

B 
{ = ~. --;--;:=:( £=o,=\ 2-===(_=.A )=2. _=_ B=~ 

~oo R.l 'l. 

r.rr.e -f- - -qacToTa ycKopJI:omero Harrp.F.DKeHMJI (ru), 

B - MrmyKUM.fi·MarHMrHoro rroJIJI B sasope (rc), 

E
0
P- sHeprMJI noKoJI· JpoToHa ( SB), 

Ro - pa.n;:Liyc ueHTpaJI&Ho:f.i op6MTbi ycKo_pMTeJIJI (eM), 

A - MaccoBoe 1!HCJIO JI.I(pa, 

Z. - sap.ff.I( JI.I(pa B e n;MHMIJ;ax sJieMeHTapr-IOro sap.rr.n:a, 

C - CKOpOCT:G CBeTa (CM/CeK), 

IT - rrepMMeTJ? op6MTbi (eM) , 

~ - KpaTHOCT:b YCKOp8HM.fi. 

]Marra30H MO.I(y~M 1!aCTOTH OITp8.I(8JI.fi8TC.fi 3Ha1!8HMfffi~ MarHMT

HOrO ITOJIJI rrpM MIDK8KUMM B
11 

M Ma.KCMMaJI:SHHM ITOJI8M CMHXpo\IJa30TpO

Ha BMax. B CBOID 01!8p8.I(:b B8JIM1!MH8.ITOJIJI B11 3aBMCMT OT COpTa 

yCKOpJieMHX 1!aCTMIJ; H HX 8H8prMM ilpM HIDK8KUHM: 

r.I(e Wt,~ .._ KMH8TM1!8CK8.8 8H8pri-1.fi I-1I-DK8KTHpyei\'lbiX 

B CMHXpO~a30TpOH JI.I(8p, rrpMXO.I(.fiiUaJICJI Ha O.I(HH HyKJIOH (8B). 

"Y"tfl!ITHBaJI, 1!TO yCKOp8I·IM8 .I(8MTOF. OB M d...- 1!aCTHU i' JTIIH8HHOM 

yCKOpHT8JI8 JIY-20 TaKJKe Ka.K H B JIY-·9M ocymeCTBJI.fi8TC.fi B pe1.~H~.18 

BTOpOH KpaTHOCTH, M 8HeprMJI 1!aCTM[: Ha BHXO,I(8 I-13 JI.Y Y1VI8H:&IllaeTCJI . 

c 20 MeB .II:JIJI rrpoTOHOB .rr.o 5 MeB/HyRJIOH .I(JIJI JI.I(ep, HeTpy.rr.Ho sar-:re

TMT:&,_ 'G:TO rrepeXO.I( OT yCKOp8HMJI rrpC•TOHOB (A= I)· K YCKOp8HHID 
"l 
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JI.I1:8p ( 6_ = 2) H8 COIIpOBOiK,Il;a8TC.fi I13MI3H8HM8M 3I-Ia11:8HM.fi MarHMTHOrO 
t. 

IIO.JI.H IIpM I1Hilt8KI(MI1, a IIpM MCIIOJI:030Ba:i:MI1 JTY-20 B Ka11:8CTB8 I1HiK8K-

TOpa B8JIM't{I:IHa MarHMTHOrO IIO.JI.H IIpM :V.FIJK8KI(MI1 COCTaBMT B11 - 230rc. 

ITo~cTaBMB B wopMyJIY CBJI3M { H B ~McJieHHUe 3Ha~eHMJI, 

xapa.KT8pHH8 · ~.JI.H CMHXpo~a30TpOHa 011HJ1, I1 BHpaJKM MH~yKIUiiO MarHMT

HOrO IIO.JI.H B KMJIOraycca.x, a ~aCTOTY JCKOpHIOmero IIOJIJI B Mera

l8pi(a.x 6y~eM I1M8T:O! 

/ 

OTcro~a cJie~yecT, ~To c ~eTOM 3Ha~eH:;rtf MarHMTHoro rro.JI.H rrp:vr 

MHJK8KUMM - 230 rc M BMa.x = I2.5 ::ere arrrrapaTypa BHCOKo-

~acToTHoro rrnTaHMJI CMHxpowasoTpoHa B pe*HMe o~HoaTarrHoro 

ycKopeHM ~etfTOHOB H d..- -qacT:vm; rrp:ii q, = I ~oJiiima rrepeKp:u

BaT:o ~HarrasoH OT I50 Kru ~o I.42 Mr:J;, 11:mo B - I.3 pasa 6oJI:sllie 

ITO CpaBH8HHIO C ~Haiia;30HOM 11:aCTOT rrp:ii yCKOp8HHM IIpOTOHOB C 

niDKeKTopoM JIY-9M ( o. 2 .;. I. 44 Mru). 
. ~ 

3a,n;aro IUH:ti -qacTOTHo-Mo~yJIHpoBam-r:,rtf reHepaTop, JIBJT..momn:ifc.F.r 

O~HIDII H3 OCHOBHbiX 3B8H:08B B CHCT81\18 CM3H {. M B, I'IM88T 

~:vmrrasoH MO;Izy.JI.HUMH 11:acTOTH (0. I5 .;- r. 5)Mru /9/. LiacT:o ~Ill:arra

soHa reHepaTopa (O.I2 + 0.2) Mru; orBO.JU'ITCJI Ha "ycrroKoeH:we" 

rrepexo~Horo rrpou;ecca B Mo~yJI.fii(MH -qa~TOTH, BH3BaHHoro Ha~a

JIOM MO~YMI(HM • . 
~~TeJI:oHocT:o rrepexo~Hor0 rrpou;ec~a, o6ycJIOBJI8HHaR napa -

M8TpaMH 3a,IJ;aiOIU8rO reHepaTopa, JIMH8MHO 3aBMCMT OT CKOpOCTM . 
Mo~yMI(MH 11:ac TOT1I: cJ.1 = ~ . B = 1. 2> 0v · B 

. cLt fd~ [.~,25(~)2.-+ Bl(rc~]~ 

r~e B - 4000 rc/ C8K 7' CKOpOCT:O HapacTaHH.fi Mari-II1T

HOrO IIO.JI.H •. 

0TCIO ~a H8Tpy~HO BM~8T:O, 11:TO MaKCMMaJI:OHM CKOpOCT:O MO;nyJIJI-
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I.J,IUI 'IaCTOTLI I1rv'I88T MeCTO D H0.1IaJI8 c:vDIXpOTpOIIIIOro pe;:mN'!U YCI\0-
., 

li8HM M npM nepexo.n;e OT ycRopeHim ll])OTOHOB I\ YCI\Of!GH:VUO RJJ;CI) 

yMeH:omaeTcJI c 5.0 Mrn/ceR .no 2.5 Mrn/ceK. BpeMFI Ha ycrronoAEHe 

nepexo;r:uwro npo:o;ecca reHepaTopa JTMeH:&IllaeTc.H c IO MceR .no 5 MCCR. 

'l'or.n;a "sanae" no 'IaCTOTe Ha rrepexo.n;Hhliii: npo:o;ecc np:vr ycr<opeH:IDI 

n:,n;ep ,IJ;OJDKeH CiLIT:O He MeH:Oille : 

A{ ,;il(~). AtJJ:;: 2.5 MreiJ/ceR • ).0 MCeR = I2.5 Kr:o;., 
~ ott Jl ' 

a Ha'IaJibHa.H 'tffi.CTOTa reHepaToya He 6:>.7IDille I37. 5 Kru. 

~.H yne~'IeHM.H rrepeKpLITRR no 11a~T9Te c IO .no I4 pas B RO

~eCiaTe~:oHoM ROHType reHepaTopa 6un rrpMMeHeH ~eppHT c MarEliT -

Hofi rrpoH:vruaeMocT:oro )H = 2000. 

HenocTO.HHCTBO RPYTMSHLI Mo.n;y~omwi1: xapai<TepHCTHRH sn.rr.a

rornero reHcpaTopa npe,n;'DID3MO .n;orroJ.IHl1Te~tHue T:peoonaHH.fi I< 

g)yHI\D;HOI-IM:OHOMY rrpeo6pa30BaTe~IO, I\OTOphlli B COBORYill-IOCTH C sa

,II;aiOli\MM reHepaTopoM ,n;oJDKeH o6ecrre'tfVIBaT:o Heo6xo,n;vrrvryro cn.rrs:o { :vr B . . ' 

BO BCeM D;l1R~e O,II;H08TaiiHOrO peJKHMa YCROpeHH.fi. )LJm y-MeH:Oil1€HltLFI 

~ He~HeHHOCTH MO,Ii;Y~OrtrlOM Y~pKTepMCTl1RH Ha TO'IHOCT:O 

HaCTpOID\li: SaROHa CB.fi3H , B OCOOeHHOCTM Ha HallaJlbHOM y-qaCTI{e 

YCROpeHH.fi, Ci~ paspaOOTa.Lia l1 BBe,n;eHa D .n;eHCTBP.H CXeMa KOPlJGK

D;l1l111. ITpn rrepexo.n;e OT ycRopeHRR rrpcTOHOB K ycRopeHmo ,n;efiToHoB 

M ol..-'tfa.CTm:l; C TIOMOll\:010 crre~aJI:OHOrC .n;e~Te.l.I.fi Ha BXO,TI;e MHTerpa

TOpa yrvieH:olllaeTc.II B .n;Ba pasa Harrpml<eH:vre c HHTerpaTopHo.£1 HaTyw

I\H H rrepecTpaMBaeTcR · "rrpHB.HSRa" IDvrr.:y.7IDca Ha11ana 1)a6oT1I HHTerpa-

Topa C TIOJIJ:I 97 rc (.n;JJJI IIpOTOHOB) He. IIO~e 194 rc. 3ai\OH CDR-

3M ~ H B, HaCTp08Hl:rni1: ,II;J.I.fi YCROpei:n.H rrpOTOHOB rrpu Ha'IaJI:OHOM 

'IaCTOTe reHepaTopa t 0 =.I 50 Kru,. npM nepexo,n;e K ycr<bpGHHIO 

.ff,n;ep 11 YMeH:oiiieHmo Ha'1aJI:onoi1: 'IaCTOTE: reHepa'l'Opa .n;o { 0. = 125 l{ru, 

Tpe6yeT HeROTOpOM rrepecTpOHKI1 g)yHI\li;VIOHaJI:OHOrO lll)€06pa30BaTe,JI.fi, 

XOTR HeJII'llieilliaR 3aBMCI1MOCT:O BhiXO.n;HOrO H3.IIlJ.f.D~teHMJI ero OT BXO,IJ;

HOrO OCTaeTCR HeM3MeHHOM. Bee aTO H03BOJl.fieT OOecrre•IHTb HaCTDOM-
. ~ 

RY. sar<oHa · CB.H3I1 { M B B pe.t.rmMe o,IJ;HoaTanHoro ycRopemm ,nei1: -
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TOHOB l1 cA -'t!fiCTI1l.( B npe,JJ;eJiaX ± 0. 2 ~~' liTO COOTB8TCTDyeT 

'oTI\JIOHeH:viio ny-qRa . no pa,n;11ycy He 6oJie 3 ± IO eM. 

Mo~Jil1pyeMHii no llaCTOTe CHrHaJI ~ sa~ruo~ero reHepaTopu no

~aeTCH Ha BOC:OMHI\aCI\~ lliHpOROTIOJI~CHbili YCl1Jil1TeJIL. BHXO)U{O~ 

RacRa,n: aT oro ycw.rn:TeJIR co~epJilliT pe s~HaHcHIDi RoJie6aTeJl.I:>Hill1 ROH

TYP' COCTO~vm 113 eMI\OCTH ycRopmo~er:1 :3JI8I\Tpo,n:a l1 l\OHTypHOH 

.mnrn::vr, 3allOJIHeHHOH weppHTOM, YIH)zyl\Tk1BHOCT:O l\OTOporo l13MeHJieT

CH no,1U'vla.t'HM'tll1Ba.IOIAVINI TOEOM. 3ToT ImiiTyp ooecnellliDaeT Heooxo.n:vr

MYID OMfiJlJII.TYlJY ycEop.mo~ero Han:p.IDKeHMff B ,II;Ha.ITa30He MO~YJI.fiUM11 

llaCTOT co.2 + r.44) Mru. 
BapMaHT, paCill:v.IpeiiiDI llaCTOTHOro ,IJ;TtianasoHa YCI<Ol).fiiOll(eti CMCTe

lVILI nocpeACTBOM saMerw g;eppHTa c ooJiee BHCoRoi1 Mai'HMTHoii npo

mru,aeMOCT:oio TpeoyeT onpe~eJieHHLIX MaTepRa.Jll>HHX 3aTpaT M BpeiVI8-

Hl1 Ha pei\OHC'£flYI\I~MIO, HMeilliO l10:3TOMY OH OhiJI OTJI0/1\eH Ha by,n;ymee. 

ELIJ!l1 npOBe~eHLI HCCJie~OBaHMR B03MO~HOCTM llOJIYliGHHH HeOOXO~OrO 

YCI\OpHIDmero Han~eHEH Ha paCCTpOeHHOM I\OHType YCROpRIDmeli CM

CTeMII, llpH cymeCTByromeii I\OHCTpYJ\D,I1l1 ee. ra:pMOHMtiGCRii:f1 aiiaJII13 

RpHBOH BLICOI\OllaCTOTI-IOrO HalilJ.IDXeHRR: Ha I\OHType, HaCTpOeiD-IOM 

Ha 200 Kru, npH no~al!e Ha BXO,II; lliHVOROITOJIOCHOro YCYIJIMTeJIR Cll-
. . 

rrmJia c llaCTOTOH I 50 Kru. noEasaJI: ( Pvrc. 2 i.) 

u. = Uor[Sc:nr+ o.4I5Sln.2Clf- 62°) + o.o?5s,·n.J(r-. 29°) 

r~e U oi = I2 KB - ruvrnJil1Ty,na I rapMOHI1EH, 

~- g;asa Han~Ke~R Ha ycEopmomeM aJieRTpo~e. 

S@:ei\TlmHOe YCEOp.R:IOll.(ee Hanpmr~E11e npH :3TOM: ( P~Ac. 2 i). 

v =V01[Co~r+ o.a3Co!. 2(lf- 62c) + o.225Cos3<y- 29°) 

r~e V01 = 2. 2 Ks - a.MliJillTy~a I rapMOHI11\H acJ:,'{l.-eHTMBHoro 

ycRopmw.1ero Ha.Ilp.fi.%~eiur.F.r. 
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8He:prM, n:pno'6:peTaeMM 'tiaCTHIJ;eii sa O,ruiH o6o:po·r .: 

V Cos.t.P = ~0 RQ~ · :B e o . 1 o 0 

r~e C - CEOpOCTn CBeTa, Y~THDafl: 

IT = 208 M, 

R0= 28M 

B = 3560 rc/ceE -crw:po~Tn Ha:pacTa.HIDI noM 

n:pH HHIR.ei\.LJ;El'I, I1IVI66M: 

TaEllM o6pa30M, ec.ID.I 61! B YCKOpJIIOU\eJ.II.: Haii].J.FIX~eHim OTCYTCTBOBaJ.IM · 

BTOpaJI H TpeTn.FIJI rapMOHIDU1, TO, ll:f'H Ha.JIJfCli'ill Jillliln O.I(HOM rrepBOM 

c aMTIJIMTy~oif V
0
r = 2.2 KB, ycrwpeHHe oEasa.Jiocn ou,rrprutTM'llecrnr, 

HeB03MOIKH1IM, T.I\. n:p:vr TaEOM Hallp.F.DK6Hlm ITO't1TM VIC'li63aeT OOJiaC'rb 

qJa30BOll YCTOWnrnOCTM. Ha.m:r~e BTOIJC~l (B oco6eHHOCTII) M 'l'J!G'l'bei1 

rapMOHVIE IIOMHMO nepBOH ITIJII "y~a'liHOM" 4m30BOM COOTHOlli6Hl'ill 

Me.iK,ny mtMl1 llpMBO,ruiT I\ TOMy, 'liTO a@'GI\TMBHOe YCI\Opmomee HalliJ.FI-

'~eHHe B ~I.5 pasa npeB1IlliaeT BeJIM~Hy, npM EOTOpOM HC'llesaeT 

o6Jia.CTn <J?asoBoi1 ycToittnmocTn, 'liTO :0: cos~aeT ycJIOBitf.JI ;n;JI.FI ·ycRo._ . 

'• 
peBli:fl .F.UJ;ep B O~OOTaTIHOM pe.iKMMe. 

. 
Wa30BOe ~IDI\6Hl1e YCKOIJ.FI.eMhiX 'llaCTID:( ITpM CyiQeC'l'BOBaHHM 

Tpex rapMOHHE B YCEOp.FIIOIQGM HaiTpJL'I[eHl'ill OID1C1IBaeTC.fi nepBHM 

MHTerpanoM ~asoBoro ypaBHeHH.FI: 

. 

+ ~ v.~Scn.3 <r+.~) -~~ c] 
0. o_r ~ eV 1 

lf 

r,n;e W 0 - HpyrOBa.F.I 'laC TOT a YCRO}i.fliOil(ero Haiip.FI.i:\6Hli.FI, 

~-:I - noJIHaR aHeprrm, np~XONID.!WIC.FI Ha o,rr~m Ii:fl\JIOH, 

6 E0 ·- ::mepr:rur, rrpMoopeTaeMaa paBHoBecrrotr tiacTHIJ;eii 

sa o~mr o60l)OT, 

-OJ. 
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n.. I 
I\= I + -:-2 

I -n. fo 

R 0 - PMMYC I.J;eHTpUJILHOM opOHTU ycrmp:vrTeJur, 

L . - cyMMapHa..cr ;n;.nr1r-ra npmJio~r-rF-rethmx rrpoMe.JityTlWB, 

h. - IIOI\aSaTe~L MariUITHOrO IIOJIJI, 

Vor• V oii• V oiii - COOTBeTCTB8HHO a.MIIJI11Ty,u;H ycKopmomero 

uarrpm:ceHMJI 

d.. 2, d...3 - <]asoBHe 

u l u u 

rrepB011, BTOpOM M: TpGT:beM rapMOHMK, 

C.TI;BHrH BT?POM M ~peTLeM rapMOHMR 

OTHOCHTe~LHO,nepBOH, 

C - ITOCTOJU-IHM HHTerpi1pOBalUUI, 

oo~acT:o c]asoBoi1 ycTo:fi'tffiBocTH HMeeT npoTJL"KeHHocT:o - I00° H 
"":-

ITO pa,:n;:eycy nepeRprmaeT ORO~Q IIO~OBHH:bi anepTypbi (Pnc .21). 

IlpH YSKOM CIIeRTpe IDDK8KTHpyeMOrO nyqr\a SaxBaT B CMHXpOTpOH

HIDl •pe~OOv'I MOJ!CGT COCTa.BHT:b He OOJiee - 25 %. llp:vr q;opuwrpOBaHMM 

6aJI1IeM Ha6JIIO,n;ae'TCJI, 'ITO IIpH 3axBaTe B CI!.i:HxpOTpOHHHH pei:Ill\1 

'iaCTIDUI, ORaSa.BIIII1GCJI B 06JiaCTM ~as 240° .;- 360°, Sa,J~ep~KI1Ba

IOTCJI B CBOeM cf;aSODOM .TI;BI1Xtemm: Ha nepBOM nepliiO,:n;e cJ?aSOBLIX KO

~e6aiiiDi M nona,:n;aroT sa rrpe,:n;eJIH pa6o'ieli o6~acTH ropas.n;o nos,n;Hee, 

'iaCTMU, saHHMaromnx o6JiaCT:b q;as I20° ~ 200°. 

8TO IIO.TI;TBepJ~eTCJI Ha IIpaKTMI\8 Ha6mo,n;ei-IMeM .TI;BYX ITYlffiOB 

Ha rrepBOM rrep:vro,:n;e CMHXpOTpOHHHX RO~e6mu:r.J:., 0.IT,I1H ~IS HHX saHH

MaeT o6JiaCTL ~as ycTo~~n1Boro ycKopeHHH (I0° + II0°), a ,:n;pyroli-
"' 

- OOJiaCT:O (tas HeyCTOM'tmBOro ycKopeHH.fi (240° + 360°) (Pnc.2.2.). 

· Pac'IGTLI noKasa.JIJ1, 'ITO TOJI:&l\o ;/neJII1"tfriBa.rr ar.m.JTliiT;)7J;Y ycrw

pJiromero Hanp.FDKeHviJI He y,:n;aeTcJI no~"G:IiT:b cymecTBeHHoro Br:mr~m

rna B JIIITeHCliiBHQCTlit, IIOCI\OJI:bRY He y,no.GTC.fi HCIIO"t:bSODO.Tb BTO}!J710 

o6JiaCTI> HeycTOil'IliiBo~o ycRopernur. 8To cBJisruro c TeM, "liTO c 

rrpH6mm~errueM "G:aCTOTLI sa.n;ruomero reHepaTopa I\ pesorraHcnon 

"G:aCTOTe ROHTypa BTOpaiT 06~aCTL MC'iesaeT. 
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O,wiai\0 cyn~eC'rByeT M .I.(pyroi1: IlY'J'b, ':vr 3ai\JIIO'tiaeTC.FI OH B TOM, 
.. 

'1'1,0, IIOIVIl1MO ( yBeJlli'IeHM aMIIJll'ITY,D;LI Hailll.F.I.Il'IBHM Ha YCKO pmomeM GJiei\-

TpO,n;e, HeOOO,I.(HiVIO ilpHBeCTH B COOTBeTCTIIHC I1 q;asLI BTOpO~I (B OCI-IOB

HOM) v.r •rpeTT:>el1: rapMOHim Tai\, 'ITOOhi ocipasoBaJiac:& oc5JiaCTL (tasonofi 

YCTOii'Il1BOC'l'l1 C Mai\CMMaJILHO~I cf;a30BOM HlJOT.ID!\eHHOC'l'LIO. 

ITpoBA,n;eHHhie pac'tie'l'bi no.n;'TBep,n;ruu1, ':ITO npH HOI\oTopoi1 no.n;oopaH

Hoii <tolJMe a(i,'9;eKTJiU3Horo ycRopmomero HcLIIpmrteHM (aTo oupe.D.eJmeT 

li COOTHOl!lefffie Wa3 BTOpOH M TpeTLeH rnpMOI-lliK) MOiKHO llOJIY'lliTL 

o6JiaCTL ycTOH'tlliBOCTM np:v.r sa:XBaTe B mwxpoTpOHHilli yeli\MM c npoT.rr

JKeHHOCTLio g)as - 260°, ':ITO 11: np£S,I.(Ollpe)~e.miT Cyll(eCTBeHHW Bh!Mrplillil 

B MHTeHCMDHOCTI1. 

BHe,n;peHlile o.n;noaTaiiHoro pe.iirnMa yc1wpeHM ,I.(eMTOHOB n d -"tiacTmJ; · 

ciDIJ.Io 1\'lHOr:ae CJIOiii.HOC'rH, ·I\OTOphie OUJ!l'I npHcymH HacTpoillm 11 noJry•re-
, 

~ .IU3YX3TanHoro peJKMMa. OTnaJia Heo6xO.IJ;l!lMOCT:& n "cToJie" Ma.I'HHT-

Horo ITOJI.ff 11 Cpa:BHHTeJ!J:>HO CJIO.ii\HOH nporpalVIlVIe a.MIIJII1TY.IJ;hl YCKO].J.fiiOIUero 

Hanp.sr.nteHIDI. . 

BrVleCTe C .TeM, O,nH03Ta.IIHbti1: pG;IOOv'l :rCiwpemm ,n;efii'I'OHOB H d. -':IaC

THU ORa3aJIC.FI npOCThiM B HaCTpOHRe, H~~e.iiillhiM B pBOOTe M llpai\Tlii -

'tleCF.l1 Hl1'tleM He OTJII1'tlae'i'CJ1 OT 'pe.tKWVla :TCKOpeHY.JI ilpOTOHOB. ITepe -

XO.IJ; OT ycRopeHMH npOTOHOB F. YCROpeHID~ ,n;efiTOHOB H c(-~CTHU 

saHHMaeT OROJIO I 'tlaca BpeMeHH. O,n;Hoa~ram-r:IDi pe.JI\JIINI ycRopeH:vm ,n;efr

TOHOB H ol-':IaCTMll; il03BO.JlliJI yBeJIH'IliTL HHTeHCl:IBHOCTb ilY'tiRa lllJaR -

Tl1':IeCRM Ha ilOlJR"rTI;OI\, il0BbiCl1JI Ha,Ii;eJY.HOC'ri> H CTa6MLHOCT:b J)a60Thi BCero 

ycKop:v.rTeJII>Horo Ror~eRca, T.e. yneJIH~{aJI a~eRTI1BHOCTI> ycRopMTeAH. 

IO.Pac':IeTHoe pacnpe,I.(eJieH:v.re ycKop:IIDmero aJieRTpM':IecRoro 

IIOJI.FI B CHHXIJOcfa30TpOHG. 

ITorpewHocT:v.r pacnpe,I.(eJieHHR ycRop.F.Il~(ero BbiCOKO':IaCTOTHoro noJIR 

YCI\OpHTeJIR JVIOryT il].)MDeCTH K ,Il;OllOJ"lHHTGJII>Hhll\II llOTepRlVI l!aCTMIJ; B ITJ!O

IJ;ecce ·YCKOpemm. C :o;eJII>IO BbJ.FICHeH~ ll)M'IliH TIOBHllieHHhiX "':fiOTeiYE> B 

c:v.rHxpocfaso·TpoHe OI1.fill YRasaHHID1 Bonpoc 6uJI IJacm .. 1o'rpeH ny:vrrvreHMTCJIL-

Ho K ~a.HHOMY YCK·OpHTeJIIO. YCI\O];J.ffiOll{M C:MCTeMa CMHX_poij_]asOTpOHa 
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npe.n;CTaBJ.r.FieT COO OM .n;petiij)OBYIO Tpy6Hy )CJII1B:Oi1 610 CM, paCIIOJIQJ;'~CH-._ 
rJ< ~ • • • 

Hyro B Ilp.f.Il\10JUIH811HOM IIpOMeJKyTKe, M8jJQJY 'l'peT:OMM ll 'ti8'l'B8pTWv'l RBa-

,Iij)a.HTaMll YCKOpHTeM, BHe ero MarHHTHOrO noJIJI. Y KO:Hl(OB ~pei1:!fo

BOH Tpy6Kn pacrro~oJKeHH saseMneHHue Pf~M, coe~MHeHHue c BaKY -

J'MHOH Ka.MepOM YCKOpMTeJI.R: (Pllc. 23) • 11HMeHeHMe KOHclJMrypa:I.I,HI1 pa -

MOE npHBO~HT K I13MeHeiDIIO pacnpe,n;e~eHliff KOMllOHeHT YCKOp.moli.{ero 

aJieRTpH'tlecKoro noJI.R: E-~.. , E ~ , E rz. , B 'tlaCTHOCTH a To BJilifieT 

Ha BeJIM'tlliHY rronepe't!HbiX KOMnO~eHT E ~;i , E l. , ROTOpbie MoryT 

BasBaT:o yne.JIMtieHMe pasMepon ycKo:pReMoro IIY'llia. 3.n;ecL Roop.n;rr

Hu Ta )( HaiipBBJieHa ITO ,IU3I1./K8HJtiiO · IIY'tJI\Cl. :• · 't. - B BepTHI\a.Jl.bHOM Ha

npanJieHH11, 'j - B pa,n;HaJI:OHOM. To't!Ka X = 0, cooTBeTCTBye·r· 

neHTpy YCKOpRIDmero 3a3opa, ~ = 0, ~ :: .0 - neHTpy KaMepH B Be

pTHKa.JII,HOM H pa,n;Ha.JII,HOM Ha.IIPaBJieHHH, COOTBeTCTBeHHO. 

B HaCTO&mei pa6oTe oiiHcHBaeTcR MeTo~a ~c~eHHoro pac'tleTa 

KOMIIOHeHT noJI.R: E 'I( , E ~=t , E't H npe,1J,7Ia.I'aiOTCR pesyJI:&Ta

Tll pac'tleTa ,nJI.R: ;IJ;Byx RO~Hrypaltl'IH p8Mox. .1J.aHHa;r MeTo~a nosBo -

~eT TaKXS oneHHTD ~e HeTO'tJHOCTH YCTaHOBRH ~ei1:clJoBOH Tpy6-

KH Ha xo:B:q,Brypanmo· ycxopmoiitero noJ.UI. Pac'tleTH B1IIIOJIHelill nyTeM 

'tiHCJieHHoro EHTerpHpo:aaHHa: ypa:sHeHM.fi ~'laiJJiaca: 

r.n;e dll 
= -~;- , = ---

B c~yqae, Eor~a saseMReHHnre paMRH HMeroT nonepe't!HUH pasMep, 

paBHHH nonepe't!HOMY pa3Mepy .n;peM~OBOH Tpy6KH ll npo.n;oJILHuH - 50CM, 

. - 6 
E ~ ~ IO· E)( , E \ ::::o.23E')(, 

~ ~ = 4CM . 

s.n;ec:o BeJIM'tlliHa. ROMIIOHeHTbi E ,_ B3.fiTa B TO't!Ke Z = 0, ':j = 0, 

r.n;e OHa HMeeT MaKCMManDHOe SHa'tJeHHe. Hy~o OTMeTHTD, liTO ~efiCTBHe 

KOMIIOHeHTbi E '2. Ha 'tlaCTmJY KOMIIeHCHpyeTCR, T.R. E 1. HMeeT 

__ ~O.T~O.~~~mme SHa.RH no pasmiM cTopoHa.M OT neHTpa sasopa. .1J;m 
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.I(a.HHOH KOli(pliii'YpauiDI E ~ He 3a.BHCMT OT pa,nRaJU>HOit KOOp.n;HHa.TI:l 

B npe.n;eJiax anepTypii .n;pe:t1<IJoBoit Tpyc>rot H yBeJIM'tlliBaeTc.fi Ha _, IO % 
npH H3MeHeHHH BepTHKanLHOH OT 0 .n;o 6 CM.(Pnc.24) •. 

,1J,n.fr IwHqmrypa.:rzy.m ycKopmomeii cnc~~eMhi (n pa.rvurn:), np:vme.n;eH--HOi1: Ha PHC. 23, KOMTIOHeHTI:l IIOM HaXO)V!TC.fi B CJie.1JYIOIQHM COOTHO-

WeHHH: 
-3 

E u ;:: 6 • IO E 
J ~ ' 

E l. = 0.23 E)(. 

(PHc. 2H, KPMBafi 2) 
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Ta6JIEn;a I 

YcpenHeHHoe noJioxeHEe MarHETHoa nJIOCAOCTH no R~BHTaM 

,-\ + 63 +30 Ro - 30 

I KB. I959 r. 18.3 !7.5 

19?4 r·. 14.3 19.5 21.9 20.7 

") 15.9 19.5 2!.9 21.5 

II KB. 1959 r. 18.2 22.0 

1974 r. 34.4 32.7 33.0 36.9 

") 34.4 33.? 33.0 36.9 

111n. 1959 r. 6.5 - 7.4 

IY KB. 

1974 r. -6.0 3.5 '--" 9.2 13.0 

") +9.? 9.6 9.4 IO.I 

I959 r. 13.7 13.3 -
I974 r. 14.6 16.0 15.0 16.8 

") I4.6 16.0 . 15.0 I6.8 

") - ~e EsMepeHHH 1974 ro~a 6es yqeTa 

CHJIDHSX JIORaJIDHHX ECKaEeHHI. 

- 63 

21.8 

23.8 

23.8 

26.4 . 
39.8 

39.8 

13.2 

I?.O 

I3.6 

20.6 

23.6 

2I.O 

(eM) 

(MM) 



Ta6.1mn;a 2 

Be~MqEHH aMUHETY~ nepBO! rapMOHEKM ECKaEeHEH MarHETHOi 

nnocKoCTE - Ar u op6ETH ~Ka B BepTEAanbHoa nnocKocTm - Ar op6• 

+ 63 + 30 R o -30 - 63 (eM) 

I959 r. Ar 5.? - 5.9 - 4.7 (MM) 

Ar op6 30.0 3I.O 25.0 

11 I3.0 23.0 - 20.0 

I974 r. Ar I2.3 I0.4 9. ~} 9.7 7.9 

Aropo 65.0 55.0 52.0 SI.O 42.0 

n !3.0 !9.0 23.0 26.0 28.0 

") Ar 8.7 9.I 9.£1 !0.4 9.6 

Arop6 46.0 48.0 52.0 55.0 5!.0 

:) Arop6 39.0 - 26.0 32.0 

. Ar 7.3 5.0 - 6.0 

. 
") - ~aHHHe ESMepeHma !974 ro~a 6es yqeTa cm~HHX 

~O~HHX ECKaXSHEi. 

:). - ~aHHHe no~eHH C yqeTONr ECKaEeHEH MarHETHoa 

nHOCKOCTE BO BT0poM K~aHTe B !974 ro~ 

(OTHOCETe~HO E3MepeHEi !959 ro~a). 



'l 
MM 

20 '~ 

20 

20 

20 

\ 
\ 
I I 
I I 
I I 

' ............. , 
~~--~3----------~---~ 

v I I 

~~----~--~------------~~---~ Ro-63CM. 

h:c. I. Me.n;MaHHaR MarirMTHM TIJlOCROCT:o 

B I RB~paHTe YCROpMTenH. 

( ---M3MepeHMJI I959 ro,n;a). 

ITpMMe'tlaHMe : a) Hyrvrepa.IJ:M.F.I: TIOJIIOCCtB 3M no ny-qi\Y, 
6) "3"- 06JiaCTI> CIU'HaJI:OH1IX 3JieKTpO.Ir;OB. 
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FMc. 2. Me.n;:aaHHa.fi MarHHTHa.F.I TIJIOCEOCT:O 

:Bo II EBa..n;pa.HTe ycEopM~~eJm. 
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PHC. 3. Me,n;Ha.HHM Mai'HIIfTHrui TIJTOCI\OCT:b 

B III RBa.n;p~Te ycRopHTe~. 

~ 



.. 

r 
II 

I I ",It' l I ._.1' 

/ \!'-' 
~ 

"' 

P:v.IC.4. Me,IJ;:VIaHHrur MarimTHM IIJIOCROCT:O 

B IY RBanpaHTe ,ycRop:wTa~. 
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P:~W, 5. ilOI\aSaTeJIL MaTHllTHOrO IIOJI.FI "Y\.. " 1 

noJiroc 26, RBa,n;paHT IY. 

60 Ll 2 CH 

. 
I - "n." np:vr cRopocTM pocTa Ma::'HllTHoro noJI.FI B. 
2 - "Y\..11 nplii CI\OpOCTlii poeT a Ma::'HliiTHOrO TIOJI.FI 4xD, 

r,I.(e B = 4000 rc/cer\. 
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PHc. 6. IIoRasaTeJI:o MarHl'ITHoro rroJLFI "t'V', 

ITOJIIDC 33, RB~paHT IY. 

I,. 2 - TO Jrt:e, 'ITO Ha FMc. 5. 

00 ~'Zc.M. 
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P:vrc.?. BRJia,n; B :vrcR~eH:vre noRasaTeJI.FI MarHHTHoro 

ITO~TJ.f! "r\," llpll! yBeJikfqeHIDI CROpOCTH pOCTa . 
MarHMTHoro noJIE ~o -~xB. IToJiroc 26. 
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Pl1c. 9. reo Me Tl,)Rff Hl1.iiilll1X llOJIIOCOD 8f.1 Cl1Hxpo<I;asOT].JOH2. 

Ha J!a:BHODe.CHOM pa.,IfAy'Ce no ;~a.HHbllV! HUBeJIJill)OBaiiiDI 

1956 -:- 1972 rr. 

lipMMe"C.ffi.HVIe:. TIOCTpOeiD?£e B1IllOJIHeHO O'rHOC:VITeJI:OHO HI-DICHero DOJIIOCa 

OKHa 54. 
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p:ac .• IO. reoMeT:p:vm HMiKHIDC noJIIOco~ 3M crmxpoctasoTpoHa na 

pa,n;:vrycax ~ O ± 80 CM ITO ,IJ;a.EH1IM HliiB8JIHpOBaHI1JI 

AnpcJr:r, I9?2 r. 

IIpMMe"t!aHMe: rrocTpoeHMe BhiiiOJIHeHo m'HOID1'1'8JI&HO HM::rnero no.raoca. 
Ol\Ha 54. 
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P:vrc. II. reoMeTpM m1J~;JII1X rroJirocoB :3M cHHXpowasoTpona 

Ha pa.n;r-rycax R 
0 

+ 80 eM :1q .IJ;aHHnrrvr HHBejii1pOBCJIIIFI 

0:t;tTn:6p:o I972 r. 

Ilp:VIMe"tiaHI18 : IIOCTlJ08IDie BhiiiOJIHeHO OTHOCI1T8JISHO HI1::J.illero. 

TIOJIIOCa OKHa 49. 
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PHc. I4. ,UeqJO:pMaJ.:Ulli Me,n;MaHHoi1: r::JIOCI\OCTH Ha HayyxmmJI 

:v.t BHyTpeHHeM pa.n;llycax: I -

2-

R 0 800MM, 

R 0 + 800rv1M. 

I - 48 - HOMepa llOJIIOCOB 8Jiei\TpOMarHMTa ITO MOHTaxmoil 

cxeMe (npo'I'lm xo.n;a ny<ma). 
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P:uw. I6. 3!\mTaHc ny'l!Ka B rop!130HTaJibHHX ocJIX Koonn;lrne.T: 

I - Ha BHXO~e pesoHaTopa EY-20, 
2 - Ha BHXO;rJ;e :vu::~Jiei\TOpHHX TIJiaCTMH • 

. I 



FMC ."I7. 8MMT8.HC. ny'tffia B BepTMI\aJISHLIX OC.ffX KOOp,IVIHaT: 

I - Ha BbiXO,D;e pe 30Ha TO)a JIY -20 , 

. 2 -.. Ha BLIXO,IJ;e HHcpreKTO}HLIX llJiaCTHH. 
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WaclliTa6 : 

ITO ropM30HT~ -(I R~. = 250 MRCeR 

no BepTMRa~ - I R~. = I.oxroi2rrpoToHoB. 

PHc. I8. 3ap~ ~K.Y~pyromero nyqKa B RBasH6eTaTpOHHOM 

pemwe~ 

I - Np:= 7 ~ 5xio12rrpoT/mvrn. 6es RBapueBmc: i1MnueHeif; 
6 - HMTIY~C TORa, nH~eRTHpyeMRH B RO~nUO; 

2 ~ Np = 3. 5xio12rrpoT/HMII. -BBe.n;eHa o.n;Ha RBapueBasi MMrneHr,; 

3 - Np · = I. ?xiOI2npoT/mvrn. -BBe,D;eim ,D;Be MIDIIeH:a; 

4 - Nf = o. 7xio12npoT/m.m. -BBe,n;eHbl Tp:a MHllleHH; 

5 - IV! - 0.3xio12npoT/mvrn. - B3e,n;eHH ~eTHpe ~eHH. 
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P11c. I9. BRJIIO"tieHa c:vrcTeMa Roppem.J;ID1 "n." P3MM-I. 

I - l1HTeHCl1BHOCT:O Il'j'ii\a npOTOHOB B ROHD;e IOO MCeR YCI{Opei-H~H, 

2 - IDIT8HC!1BHOCT:O ny'i:Ka npOTOHOB, 3aXBa1IeHHOrO B CHHxpOTpOHHLiii 

peJKiw.r, 
3 -. Tm.m llOTGp:O, -

- B 3aBl1Cl1MOCT11 OT "til!CJia 'iaCTHU J3 RBa3116e·TaTpOHI·IOM l)e.i.UTI':l8. 



Nu 
2. ~K/0 1l 

~ ·"'· 
2,0 l(}ltl' 

1,8 g 

ftl:s.o /,S 8 
Nt~o . 

til 7 

tz 6 

2 . 1.0 5 

qg , 
0.6 3 

I 
0.~ 2 

Q2 J_ 

. 3 
2111UUJ61U 

J"'uUJIHU 
li"'uwtHU 

NJ,D 

Ntoo 

tJu 

"''* 

-------··-~··· 

5 6 7 8 9 IQII/0
11 N11 

( I'IIIUJDIIIJ ""' 

Puc.3 

PHc. 20. BrmiOt.IeHH cHcTeN!H Roppeim;:vm "rt." P3Iv1H-I + P3riiH-2. 

I - HHT8HCHBI!OCT:O flY'IKa IIpOTOHOD B 1\0HIJ;e I00 MC8I~ ycEopeiiH.fi, 

2.- M.HT8HClffiHOCT:O nytii.Ca TI:pOTOHOD, saXBa'IeHHOrO B CI1HX]_)0TpOIIHLilf 

pe.iiOO,IJ, 

3 T81VITI IIOTep:o 

B 3a.BHCHMOCTH OT 'IMCJia 'IaCTMD B KBa3M6eTaTpOI-IHOM p8XWJ:l'il8. 
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( I'IIJUJDI</1 .., 

Puc.3 

Pn:c. 20. BICJIIOt.IeHE CMCTerm ROl!peKl~I-m "n.." P3IvRi-I + P3MH-2. 

I - MHTeHCMBIIOCTn IrJ"G:Ka ITpOTOHOil B KOHUe I00 MCei~ ycEopeHIUI, 

2 - MHTeHCHBHOCTn nyt!I\a IIpOTOHOD, saXBa'ieHHOrO B CI1HX].)OTpOHHLilf 

pe.trooJI, 
3 - TeMII ITOTepn 

- B 8aBMCliMOCTM OT 'iMCJia 'iaCTMr; B KBa8M6eTaTpOHHOM peY.OOvi8. 
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8) 
R.-60cl'f 

PE:c. 2I. a)YcKopmomee HanpiDKeH~e Ha paccTpoeHHoM KOHType 
M ero rapMOHID\H. 

6)~eKTI1BHoe ycKopma~ee HaiTpff~eHHe n ero rapMOHHRH. 

B)~asoBaJI ,IU1arparv1Ma. 
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PI1c. 22. l1H(jlopr~ c CHI'HaJI:OHLIX--sJiei~Tpo,n;on 11 ~pMa 
Haii.PfDI\eHM Ha ycRopmomeM aJieKTpo,n;e 
Ha rrpoTmtemm IIJopMHpoBai-rn:n o6JiacTM 
YCTOH'til1BOCTH: 

a) ycRopeHHe IOO NII\CeK, 6) ycrmpemre 400 MRceK, 

B) yczopeHHe 750 MRCeK, r) ycKopemre I. 2 MCeK. 

... 
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2.5 5 ·1.5 10 f2,5 15 

P:vrc. 24. Pacnpe,n;eJremre nrJo,n;o.rrnHoii coc 'l'8.l3JlffiOI.Ue:ti 
ycEopmomero aJiei\TpM~ecEoro noi'UI 
B sasope ycEopmomero aJieKTpo;m. 

17,5 X CJVI. 

I - B cJiy't!ae sa3eMJieHHoi1 pru~mH c pasMepoM no rryvmy 50 eM, 
2 ...;, Awl cymeCTByroJ.lleH EOHCTp;r~· 3a3eMJieHHOM paMiill. 
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