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BBEAEH~E 

npH p a 3pa6oTKe 3 a pRA HOrO yC TpO~C TBa MOA ynATo poB nH He~HOrO 
YCKOpeHHR C~JlYHA-20 1 11 Y4HTbi Ba n HC b HeKOTOpble (jJaKTOpbl, 06ycnoB 
n e HHble KOHKpeTHO~ cy~ecTBy~e~ CXeMO~ BbiCOKOBOnb THOrO nH TaHHR 
H CXeMOI1 MOAynR TOpa. OC HOB Hble H3 HHX: 

1. 	 B Ka4eC TBe HCT04HHKa BblC OKOBOIlb THoro HanpRlKeHHR Hc nOIlb3Y
eTCR arperaT BTH 35 / 70, o6IlaAa~~~ 60nbWHM BHYTpe HH HM c o
npOT HBIleHHeM RB H - 2 KOM H BC TpoeH HblM APocceneM, HHAYK 
T~BHOC T b KOToporo npH HOM~ HaIl bHOM TOKe L - 1 r Ho 

2. 	 MOAYIlRTOP - r eHe pa TOp ~ MnYIlbCOB YCKopR~ero HanpRlKeHHR -
BblnOIl HeH no cxeMe c YC HIl eH~eM MO~HOC TH. YCHneHHe M~HOCTH 
ocy~ecT BIlReTCR nYTeM BpeMeH Horo ClK a THA 3He prHH /YMeHbwe 
HH e AIlHTeIlbHO CT H HMnYIlbca n pH coxp a He HHH ero 3Hepr HH/ . 
npHMeHeHHe c xeM ClKaT HR n03BOIl~IlO YB e IlH4H T b MO~HOCT b MOAY
IlA Top a AO P - 600 MB T B HMnYIlbce / J = 35 KA, U = 17 KB/ 
np~ Hc nOIlb30BaH~H OAHoro KOM~y TaTopa /THpaTpoH T r~l 
2500 / 5 0/. HeAo cTa TKoM c xeM C)KaT~R ABIlReTCA CHIl bHaR 3aB~
CHMOC Tb 3aAe plK KH ~ MnYIlb CO B Ha Har pY3 Ke /H HAYKTOPbl YCKOPH 
Te IlR/ OT BeIlH4 HHbI 3apAAHoro HanpRlKeHHR Ha HaKonHTeIl bHOI1 
eMKOCT H MOAYIlRTopa ti T3 - 20 HC npH H3MeHeHHH tiU a /U s -1% 
B pa60 4eM AHana3 0 He /20 .,. 2 5 KB / 3apRAHblX HanpRlKeHH~. 

3. 	 n pH HcnOIlb30BaH HH pe30Ha HCHo ro cnoco6a 3anHTKH HaKonH
Tenb HblX KOHAeHc a TopOB 3apAAHblA TOK MOlKe T 6b1Tb HcnOIlb30BaH 
An A pa3MarHH4HBaHHA ~e ne~ ClKaTHR c xeMbi MOAYIlATopa. 

Pa3pa6o TaH HaR c Ta6HIl H3Hp OB aHHaR CHC TeMa pe30HaHCH0l1 3apAAKH 
MOAynATopoB YCKopH TeIlA C~JlY HA-20 pewa eT, B nepBY~ 04epeAb, np o 
6neMY HaHoceKYHAHO~ CHHxpOHH3a~H I.1 HMnYIl bcOB YCKopRlOUlero HanpR 
lKe HHA C APyrHMH TeXHOIlorH 4eCKHMH YC TpO~CTBaMH YCTaHOBKH, a TaK
lKe ABIlAe TCA 3 T anHO~ p aGoT OI1 Ha nY TH C03AaHHR aB TOMaTH3HpOBaHHO~ 
C_ CTeMbi ynpaBIletiHA KOIlIleK THBHoro YCKopHTeIlR TAlKeIlbix HOHOB KYT~
2( / 2/ . 

-

CXEMA PE30HAHCH OA 3APRAK~ H PErYJlHPY~~Ero 3JlEMEHTA 

Ynpo~eHH aA cxeMa CHIlOBO~ 4a CTH yCTpo~c TBa pe30HaHcHo~ 3apAA
KH np eACT aBIleHa Ha PHC . 1 . CT a6HIlH3a~HA Han pAlKeHHR oc~eC TBnAeT

CA Ha OCHOBHO~ HaKo nHTeIlbHo~ e MKOC TH CH = 21 MK~ c Ile AYIOUlHM 06 
p a30M. 3 a 20 MC AO c pa6aT~BaHHA MOAYIl ATOPOB nOAaeT CA 3anYC K Ha 
THPHC TOPHbl~ KOMMyT aTop T H Ha4HHSl.e TCtI 3apBLij<a e MKOCTH OT J "II' t: .';nrT,;: • , 
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PHC.). CxeMa CHnOBOH ~ aCTH 

YCTpOHCTBa pe30HaHCHOH 3apHAKH. 

c, 

I-1CT04HI-1Ka BblCOKoro HanpR)Ke

HI-1R. B MOMeHT BpeMeHI-1, 

KOrAa HanpRmeHl-1e Ha C H AO-

CTl-1rHeT He06 x OAI-1 MOrO 3 Ha4eH ~ A , KOTopOe 1-13MepReTCR C nOMO~b~ 

Aen l-1 TenR R 3 , R
4

, nOA a eT CA 3 anY CK Ha Tl-1paTpOHH~~ Kn~4 TK. npl-1 

3TOM B T04 Ke COeA~HeH I-1A COn pOTI-1BneHI-1~ Rl 1-1 R2 np0I-1CXOAI-1T pe3

KO e CHl-1 me Hl-1 e nOTeH4l-1ana . TOK, npOTeKa~~I-1~ 4epe3 AI-10AH~~ 1-1 TI-1PM C 

TOPH~~ BeHTl-1n l-1 01 1-1 T , MeHReT Hanp aBneHl-1e 1-1 6~CTPO cnaAaeT AO 
n - 1HynA. ~1-10A H~1-1 BeH Tl-1 nb OJ cnyml-1T AnA YMeHbweHI-1R BpeMeHI-1 B~Kn~4e-

HI-1R 3ap AAHO~ 4enH. Tl-1 paTpOHH~~ Kn~4 TK OCTaeTCR OTKP~T~M Ha Bpe

MR nonynepl-1oAa Kone6aHI-1R TOKa B 4enl-1 LkC k (t 1 = 17 VL kC k lM 3aTeM 

3aKp~BaeTCA, T .K. TOK KOHTypa MeHReT HanpaBne Hl-1e. BpeMA II B~-

61-1paeTCR 6 0nbUle BpeMGHI-1 3aKpblTI-1R Tl-lpl-'icTopHoro KIl104a 1' ) . Bpe

MeHH~e 3n~p~ np04ecc a OrpaHI-14eHI-1R HanpAmeHI-1A Ha eMKOCTM C II no

Ka3aHbi Ha PI-1C . 2. 

3a 600 MKC AO cpa6a TbiBaHI-1A MOAY11ATOPOB n OAae TCA 3,mYCK II,'" TI-1

PI-1CTOP H~~ Kn~4 T2 /K 3TOMY BpeMeHM Kn~4 T I n o nHOCTblO 3~KPMT/, 
1-1 npol-1CXOAI-1T 4aCTM4 HaA pa3pAAKa eMKOCTM c~pea APOC CCIlb 1,1 

Ha eMKOCTb = 1 MK$. 3a BpeMR t 2 = 17yL 1 HanpmKelll1 <; 110 eMc 2 G2 
KOCTI-1 C 2 HapacTaeT AO npaKTI-14eCKI-1 YABoeHHO~ a MnnMTYAbl 1I"npR me
HI-1R eMI<OCTI-1 C • npl-1 CMeHe nonApHOCTI-1 TOKa 4epe3 TM p~ CTOPtlbl ~ 

H 

cTon6 T2 np0I-1CXOAI-1T 3anMpaHI-1e 1<0MMYTaTopa. B Te 4e HI-1 e sce r o ape

MeHI-1 3apAAKI-1 eMKOCTI-1 HenI-1He~Hbl~ APoccenb L2 HaXOAI-1T CA B HeC 2 
Hac~~eHHoM COCTOAHI-1I-1, 1-1 TOK YTe4KI-1 4epe3 Hero Man. B MOMCHT Bpe

MeHM t 3 > t 2 np0I-1CXOAI-lT HaCbl~eHl-1e APoccenA L 2 ' M Ha"ll-111a CTCA 

3apAA Ka HaKOnI-1TenbH~X eMI<OCTe~ MOAynATopoB 4ep e3 APocce nb I . u , 

pa3AemnenbHbie APoccenl1 L 3 -;- L 7 1-1 HarpY3KI-1 Z 1 -;- Z 5' KOTO Pbl6 

AnA np04ecca 3apAAKM MomHO C4MTaTb Henl-1He~HblMI-1 APoccenRMH, Haxo

AA~I-1MI-1 CR B COCTOAHI-1I-1, 6nl-13KOM K 	 HaC~~eHI-1IO /npeABapMTenb Hoe paa 

MarHI-141-1BaHI-1e HenM H eAH~X APocc e 

ne~ MOAynATopoB npOM3BOAMTCA 

C nOMO~blO cne4l-1anbH~X I-1MnY11bC 

H~X I-1CT04HI-11<OB TOKa /. n p04ecc 

3apAAKI-1 eMI<OCTe~ 7- C 7 C XOC 3 
poweH T04HOCTb~ MomHO C4M Ta Tb 

pe30HaHcHbiM 1-1, nOCI<Onb l<Y C 2 = 
C 3 + C 4 + • .. + C 7, e MKO CTI-1 

MOAynATopoB 3apAmalOTCR AO Ha npA

meHI-1A, 6nl-131<0rO K MaKC I-1MaJlbHO MY 

PHc.2. BpeMeHHaH AHarpaMMa pa6o
TbI CXeMbI cTa6HJ1H3HpOB aHHOH 3a

T, T3 PHAKH. 

3Ha4eHI-1~ HanpR~eHMR Ha 1<0HAeHCaTope C 2 . 06paTH~~ TOI< pa3pAAa 

KOHAeHcaTopOB MOAynR Topa Or paH I-1 4M BaeTCA APo cceneM L 2 , KOTOp~~ 

AO MOMeHTa aanYC Ka KOMMY TaTopOB MOAy n RTopoB HaXOAI-1T CA B HeHa

CblllleHHOM COCTOA HMM. 

TOK 3 a p AA KM, npOTeKa~MA 4epe3 Henl-1HeAH~e APoccenl-1 MOAYJlATu

P OB, n03BonAe T n epeSe CTI-1 MX B COCTOAHMe n o n Hor o Hac~~eHMA, "ITO 

ABI1 Ae TCA He06xOA HMbIM y cnOBi-1eM AOCT l1lKe HMA c Ta6MJ1 b HOCT M Bpe MeHM 

3 aAep)f(K~ OT c pa6a TbiBaHMfl KOMMYT a TopO B K 1 .;- K & AO qJO pMMpO Ba HI1A 

YC KOPA~I-1X MM n Yl1bCOB /6. T - 1 HC/ . 

ABYXK OHTy pHaA c xeMa sapAA KM MOAYnA To poB n 03S011AeT 1136eIKaTb 

B11MAHMfl pe3 KMx n epe naAoB HanpAIKeH MA , B03 HI-1Ka~YlX npM cpafia TblBa 

HMM MOAynR TopoB, Ha TMPMCTOPH~A KnKl4 T 2 , a TaKlKe npeAOT Bp a TYl Tb 

nOnHYIO p a 3pflAKY e MKOCTM C n p M c nY4 aHHoM cpa6aT~ Ba HI-1I-1 nlO60ro
H 

M3 KnlO4e H K 1 ';- K &' nOCI<011 bKY K MOMe HTY nOfl BI1eH;';~ HCi npfliKe HMA 

Ha MOAY11ATOPbl KIl104 T2 3aKpblT. EMKOC Tb = 6 MKC!>, nOA KIlI04eHC 1 
Hafl Ha BblXOA BbinpAMM TeJlA 6 TH 35/70 , n03Bonfle T cy~ecTBeHHO COKpa 

TM T b nOCT Ofl HHY IO BpeMeHI-1 nOA3 apRAa 1<0HAeHC a To pa C H , 1-1 TeM ca Mbi M 

He Tonb KO nOB~waeT MaKCMManbHY~ 4aC TOTY cpa6aTbiBa HMfl 3 apAAHoro 

yC T pO~CTBa, HO 1-1: 1/ ofieCne 41-1Ba eT 60nee HaAe IKH YIO pa60TY KnKl4a 

T 1 , T.K. npl-1 Ma11blX TOKax TI-1PMCTOP Hbl~ Kn~4 Tl MO)Ke T c aMo n pOM 3

BonbHO 3anl-1 pa T bCR; 2/ CHl-1)1(aeT Bbl6poc~ HanpAIKeHMA, 1<0T Opbl e S03

HMKalOT npl-1 pe3 KOM 1-13Me HeHI-1 1-1 TOl<a B~npAMMTenR / BHY TpeHHAA I-1 HAYK

TMB HOCTb L - 1 fH / nocne aal<p~TI-1A TI1 PI-1CTOpHOro cTon6 a. 
CneAye T Ta KIKe OTMeTI1T b, 4TO K MOMeH TY cpa6aTbi Ba HI-1R KJ1104a T 2 

eMI<OCTM C 2';- C 7 AonIKHbl 6blTb nonHOCTblO pa3pAl!<e HbI /1'1111'1 aapA)I(eHbI 

AO He60nbUloro , nOBT opfl~erocA OT 41-1Kna K 41-1Kny H an pR~eHI-1R/. AnA 

CHATI-1A OCTaT 0 4 Hblx HanpA~e HI-1~ napannenbHO eMKOCTI-1 C2 nOAKIl104 eHbI 

pe 3MC TI-1BHO-AMOAHafl M p e31-1CTI-1BHaA 4en041<1-1 /Ha cxeMe He nOKaa aHbI/ 

Ta KMM 06pa30M, Y4M TblB a A, 4TO HeCTa611nbHOCTb cpa6aTbiBa HYl R TMpa-

Hc /31TPOHOB MOAYI1ATOPOB MOlKeT 6b1Tb c Be AeHa K 6., _ 1 a He

cT afiMJlbHOCTb napaMeT poB Henl-1HeHH bl X 3neMeHTOB MOAynRTo po B He npe

Bblwa eT 0,1 % /npl1 onpeAeIleHH~X TeMn e paTYPH bl X ycnoBMflx/, 3aAa 4a 

cT a611Jl11 3 a 4 Y1M n OnOIKe HI-1A yCI<OPA~MX MMnynbc o B C T04HOC T bIO +1 HC 

CBOAMTCA , n p M MCnOJlb30BaHMM BbiUleO nYl CaHHOA cxeM~ , I< c TafiM~M3a41-1M 
Ha npRIKeHI1R Ha eMKOCTM C TO"lHOC TblO He xy~e 0,1%. He 06xoAMMblMCH 
ycn oBYleM AOCTMIKe HI-1A TaKOH T0 4 HOC TI1 ABnRe TCfl MaJloe spe MR 3 aAep~KM 

OT nOAa4M 3anYCKa~e ro I-1 Mny nbca Ha KIl104 TK AO 3anMpa HMfl AI-1 0 AHOrO 

BeH TM11A 0 ]. n03TOMY B Ka 4eCTBe KJl104a TK Bbl6 paH BOAOpoA HblH TMpa

TPOH TrHI-2S00/ S 0, a BeHTI-1Jlb 01 HafipaH 1-13 AMOAOB, o6JlaAa~I1X 
OT HOCI1 TenbHO fibl CT P blM / eAI-1HI-14b1 MI1KpoceKYH A/ BpeMe HeM 3anMpaH MR . 

AnR ynpa BJleHM A MO~HO A BbiCOKOB011bTHOH cMC TeMO~ 3 apflAKI1 M CTa
61-1Jll1 3a4H I1 fi bln pa3pa60TaH Ha60p 3ne KTpOHHOA annapaTy pbl. Ee OCHOB

Hoe $YHI<4 MO Ha n b Hoe Ha 3Ha4eHI-1e 3 aKn~~aeTCA B S3AaHMI1 ono p Horo Ha

npA~eHI-1A YPOBHA OrpaHI-14e HI1 A HanpAIKeHMA Ha eMKOCTI1 M B $DPMMCH 
pOBaHI1H nYCKOBbiX CMrHaJlOB AIlA 3apAAHblX M OrpaHI14MTenbHoro KJlIO

4e~ . 
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AnnAPATYPA YnpABnEH~R 

Tepp~Top~anbHO 3neKTpOHHaR annapaTypa ynpaBneH~R ~ C~nOBaR 

4aCTb C~CTeM~ Ha XOARTCR Ha paCCTORH~~ - 200 M APy r OT APy r a. 
HenocpeAc TBe HHo c~nOBaR 4aC Tb CHCTeM~ pe30H aHc Ho~ 3apRAK~ ~ YC
Ko pHTe n b B ~ enOM RBnR~T CR ~ C T04HHKOM c~nbH~X 3neKT poMar H ~ T H~x 

Ha BoAoK, n0 3TOMY np III pa3pa6oTKe an na pa Ty pbl ynpaBne H ~R oc060e 
BH~MaH~ e YAenRflocb nOMeX03a.H~eHHOCT~ III pa3BR3 Ke C~flOB~X III ~3Me

pio1 Te nbt-lblX ~e neill. 
CT PYKT YPHa R c xeMa annapaTY pw ynpaBneHIIIA npeAC TaBn eHa Ha 

p~ c . 3. 3apAAHoe HanpR lt{e H~e Ha HaKonlll ,-enb Hoili eMKOCTI1 CH 4epe3 
BbicoKo Bon bTHblili Aenl-1 Tenb Han pRIKeHHR AH = 35 00/ nOAa eTCR Ha /K Aen 
AI1¢J<bepeH~IIIan bHbli1 nepe AaT 4io1K An. AIlR CHio1lKeH~R YPOBHR nO/"ex, B03 
H I-1 Ka~~I1X np III KOMMYT a41-1~ MO~HblX TOKOB Ha 3eMn RHbiX KOH Typax 
3IleKTpO~~ 3~ 4eC KIIIX yCTaHoBOK, aHanorOBW~ Clllr Han CH io1MaeT CR C npeA
noc neAHe r o nne 4a Aenl-1TellR. A~$~epeH~ IIIanb Hw~ nepeAaT4111 K, COC TO
A~I-1~ ilia ABYX nOBTOpl1 T ene~ HanpRlt(eHHR Ha onepa~IIIOHHWX ~ Tpa H3111C 
TOPHblX YCio1n l-1Tel1RX MO~HOCT I-1, 4epe3 nl1HI1~ CBR3111 /cKPY4eHHaR 3Kpa
Hl1pOBaH HaR napa/ nOAIUl1') 4eH K AIII$$epeH4Hal1 bHOMY npllleMHHKY. CxeM
Hoe nOCTpoeHllle nepeAaT411Ka H npllleMHIIIKa AnR CHIIIlt(eHIIIR YPOBHR CIIIH 
~aa H blX nOMex paapa60T a HO corllaCHo peKOMeHAa~IIIRM/4/. AonOIlHIII
Te n bH O, nOCKon bKY cy~ec T ByeT ral1 bBa Hio1 4eCKaR CBR3b ClllnOB~X 11 113
MepH Tel1bH~X 4enei1, Henoc pe ACTBeHHO aa ne pe AaT41-1KOM YCTaHOBl1eHa 
IIIHAYKTI1B Ha R paaBR3Ka, npeACTaBnR~~aR c06oi1 06MOTKY I1I1HIIII-1 CBR3111 
Ha QJepPI1 TO BOM cepAe4H ~ Ke pa3Mepa MI1 250x170x25. TaKl1e pa3BR3KI1 
oc06 eHHO 3~~eKT I1B Hbl AnR ocna6n eHIIIR BbiCOK04aCTOT HbiX COCTaenRi0!4I1X 
~MnYllbC HbiX nOMex. 

B Kpei:1T e C 311e KTpoH Hoi1 annapa TYpo~ ynpaBl1 eHI-1R BbIAeIleHHbl~ 

paaHo c TH bli1 Cio1rHal1 C AI1~epe H~ l-1 al1bHOrO npl-1 e MHI-1Ka nOAaeTCR Ha npR
MO~ eXOA c paBHio1Bai0!4e r o YCTpo i:1cTBa KOM n . Ha B TOPO~ BXOA noc TynaeT 
onopHW~ CMr Han C 41-1~pOaHal10rOBOro npeofi pa30BaTenR UAn. 12-pa3
PAAHW~ UAn, pa3 pa 60Ta HHwi:1 Ha 6a3e MI-1K pOCXeMW K572nA2A, ynpaBI1R
eT CR no Ma rl1 c Tpa n l-1 KAMAK. K oc06e HHOC TAM ~Mq:rpoaHanorOBoro npe06
pa30BaTel1R cneAyeT OTHeCTI-1 pa3AeneHI-1e no BpeMeH~ ~I-1KnOB 3anl-1C I-1 
AaHH~X C Ma rl-1C Tpa n l1 KAMAK B nepBwi:1 perl-1CTp MI-1KpOCXeM~ K572nA2A 
~ no BHeW HeMY 3anYCKY BO eTopoi:1 pe r l-1 CTp. TaKO~ pelt{~M HeofixOAI-1M 
AI1R C~HXpOHI-1 3 a~1-11-1 1-1 3 MeHe HI-1~ onopHo r o HanpRlt{eHI-1A cT a6I1n~aa~io1l1 
C Bpe MeHH bl M ~I-1IUlOM pa60TbI YC Kop~T enR 11 coxpaHAeT npeAblAYUlee 3Ha
4e HI-1e nopora Ha BpeMA pafiOTbl Cl-1 nOBO~ 4aC TI-1 3apAAHoro YCT poi:1cTBa 

PMc.3. CrPYXTypHa A cxeMa a nnapa
TYPbl yrrp aBJl eHHA . 

B ~eI10M. npl-1 paBeHcTBe onopHoro 11 Cl-1rHal1a Han pRM< eHI-1A Ha 
Ha KOnl-1TenbHoi:1 e MKOCTI-1 KOMnapaTO p KOMn Bblpa6a TbiBae T I-1 MC H 

nynbc 3anYCKa AnA QJOpMl-1pOBaTel1R yn paBnR~I-1X ~M nYJl bCOB 

KOMMYT ~ PY~I-1X 311eMeHT OB Yell . 

YCl-1n I-1 Tenl-1-QJo pMl-'1 pOeaTen~ ewp a6aTWBa~T nycKoBbie Cl-'1rHal1~ AIlR 
MO~HbIX lI enelA CI-1CTeMbI cT a6io1n I-1 3 a ~ io1 111. An R 3an YCKa BbiCOKOBonbTHoro 
Tio1PI-'1 CT OpHOro c Ton6a $opMio1pyeTc R ce p~R onpeAeneHHO~ Al1l-1T el1bHOCT I-1 
pa3HononApHbiX I.1M nYl1bCOB C a Mnnl-1T YAoili - ~2 4 B. Pa3 Ho nonRPHblili 
c~rHan ynpo~aeT KOHCTPYKTI1BHOe I-'1 CnOI1 HeHllle pa3 BA3~Ba~~I1X TpaHC
QJopMaTopoB 3a nYCKa , n0 3 B0l1ReT ellopMl-'1pO Ba Tb nYCKOBbie Cl1 r Hanbi AnA 
TI-1P I1C TOPOB npaKTI-14e CKI-1 n~60A Afl~Ten bHocTIII , a 3 TO nOBwwa e T HaAe~
HOCTb B Kn~4eHI1A KOMMY Ta Topa , ocofie HHO n pl-1 HefionbW~X TOKax KOMMY
Ta~~I-1. npl1 3TOM Ha Kalt(AOM ynpaBI1 Ai0!4eM 3neKTpOAe T~pI-1 CTOpa B BbI

CO KOBOl1bT HOM cTo n6e YCTaHOBneH BbinpAMI-1Ten bH~i1 MOCTI-1K. 

Ann APATYPA H3ME PEH ~R H npOr PAMMHOE 06EC n E4EHHE 

H3MepeH~ e xapaKTep~cT~K CI1C TeMbi cTa6~n~ 3 a~~1-1 1-1 Kan~6pOBKa 

3neKTpOHHO~ an napaTYPbl npoBOAl-'1 n l1 Cb Ha Ga 3e MHOrOMaWI-1 HHOrO KOM
nneKc a CM 3BM. Onepa~1-10HHaA CI1 CTe Ma RsX-IIS Ha MI1KPO- 3 BM, naKeT 
nporpaMM KAMAK ~ APyr l-1e cepBio1 cHwe B03 MOlt{HOC TI1 MHorOMaWio1HHo r o 
KOMnlleKca 151 n03B0l1fllOT o nepaT~BHo 1-1 3¢¢eKTI-1 BHO ~ c nonb30BaT b Bbl
41-1 CI111 TenbHble B03MOlKHOC TI1 38M. PaG0 4aA nporpaMMa ~3MepeH I-1 A OCHoa
HWX xapaKTepl-'1CTI1K CI-1CTeMW Ha CT poAKI-1 1-1 TeCT l-1pOBa HI-1R ane KTpOH HWX 
6110 KOB ClllC TeMW Hanl-1 Ca HW nOJl HOC T b~ Ha A3W Ke 0opTpa H, a AnA OTO
6pa M<e HI-1A r pa~1-14ecKoi:1 io1H ~OpMall lll l-1 I-1CnOn b30BaH IJaKeT CM rPAellO P 16/. 

311eKTpOHHaR a nnapaTypa KAMAK, nOAKI1~4e H HaA K nepl-'1$ epio1i11H o H 
MI-1 KPO-38M ~mRA-60-10,BKn~4aeT B ce6A ~11$po-aHaI10roBble, 3HaIlor o
~1-1$pOBble npe06paaoea Te n l1, I1H TePellei:1cbI npeACT aBl1eH ~R rpa¢l1-14ecKo i:1 
I-1H$opMa lll1io1 ~ APyr~e 6nOKI1. 

,/:lnA I1JlI1~C T pa~1-11-'1 pa60T bi CI-1CTeMbl cT a6Y1111-13a~l-1~ H3 PI-1C. 4-6 npeA
CT aBIleHbl pe3YIl bTaTbi YlaMepeHI-'1A 3apAA Ho r o HanpRlKeHI-1R mnaHI1R MOAY
IlR TOPOB YCKop~ TenA CHnYHA-20. no OCI-1 "X" OTMe4eHO 411CIl0 cpa6aTbI
s aHl.111 YCKOpl-'1Ten R, no OCYI "y" - npOlleH THoe 3Ha4eHI-'1e HeCTa6Io1nb HOC
TI-'1 3apAAHoro HanpAlt(eHI-'1R OTHOCI1TenbHO c peAHero 3a 3TOT Yl HTep
Ban. nporpaMMHO I-1MeeTCR B03MOlt(HOCTb Yl3MeHeHI-1R MaCWTa6a no 
OCI-'1 "Y", n03ToMy npl-1 Bbl BOAe I-1H~OpMa~YIYI K03$¢l~4Y1eHT npOTo
KOn l-1PyeT c A Ha pl1cYHKe. Ha p~ c .4 npl1 OTKIl04eHH0l1 CI-1CTeMe 
cT afil-1nl13a ~ 1-111 npOio1l1l1~CTpl-'1pOBa Ha HeCTafil-1n bHOCTb 3apRAHoro Ha
npRlt{eHI-1 A MOAYIlRTOPOB, Bbl3BaHHaR cpa6an >le3HI-1 e M MOII4HblX YlM

nynbc Hbix CI-1 CTeM aArea aTopa. 3Ha4e HI-1e K03~~I1~l1eHTa WKal1bl "Y" 
pa BHO 2. 00, 4TO COOTBeTcTeyeT MacwTa6y +2%; Ha p~c.5 - TO 
me npio1 pa60Ta~eM aAr e 3a Tope 1-1 B KIl~4eHHoi1 CYl CTeMe cTa6~
n I-13a ~ I1Y1. OTAel1b Hbie " Bbl6 poCbl" Ha rp a~I-1 Ke COCTaBJlR~T - 0 ,05% 
~ COOT BeTC T BY~T Wl1p l-1 He 1 Ka Hal1a Au n . Pl1 c .6 ~1111~cTplo1pyeT B03MOlt(
HOCTb ynpaBneH~R B~CO KI1M HanpRM< e Hio1eM nY TeM 1-1 3MeHeH I-1R YPOBHR 
onopHo r o C~rHal1a C nOMO~b~ UAna. 

5 4 



o 
PHc.4. Pe3YJIbTaTbl H 31'1ep e Hl'lli 

11:1 3 apnAHOr O Hanpfl~e llliH C OT K JIhl

2, 00 'l e lfHoft C Ta6HJUI3<'llJ,HeH . 
<D 

:T 

roo 

o~~II~ff!Jf!r~~200J rJj I 

roo 
I 

:T 
I 

o 
'" I 

CD 
CD 

I 
o '" 0.10 

::r 

P HC . 5. Pe 3 y n b TaTbl H3Mep e HHfl 

3apHA Horo Hanpm KeH IUI C BKJIlO • 

N 

o ~ 20 ~ 6,~ 6,0 1.0°1,201;° 1,60 I,'!2 
YerIHO}! cTa 6HJIH 3aJ.\HeH. ,.,. 

I 

:r 
I 

ID 

CD 
Io o 

CD 

0 , 10 '" 
:T 

PH c . 6 . Pe 3YJIb T <'lTbl H3MepeHHl! 
C'O 

3 a pRAHoro HanpR~eHHH "PH 
1110 120 I'm 160 180 E KJIIO'leHH OH C Ta6HJlH3alJ,IiH Ii 

ynp aan e HHH ee YPOB HeM C n o

o~ 2.0 ~ 
C'O 

I 
MOll1blO llAn a . 

:p r---' 

'"I 
~t--' 

-o 
I 

3AKIl104[HH E 

C~CTeMa cTa6~n~3~pOBaHHO~ pe 30Ha HCHOH 3apAAK~ MOAynA To poB 
YCKop~TenA CHflYHA-20 3KcnnyaTHpyeTcA Ha YC TaHOBKe 60n ee rOAa . 

OTHOC~ TenbHaR HeCT a6~n bHOCT b 3apAAHoro HanpR~eHHn MOAynATo 
pOB B pa604eM A~ana30He 20 725 KB He npeB~waeT 0, 1%, 4TO n03BO 
nAeT npO~3BeCTH C~HxpOHH 3aUH~ BpeMeHHoro nonomeH HA yCKOPA~HX 

~MnynbcoB Ha ~HAY KTopax C APyr~M~ TeXHonor~4eCK~MH CHC TeMa MH 
C T04HOCTb~ +1 HC. 

6 

3neKTpOHHaR annapaTypa ynpaBneH~R C~CTeMO~ B nOnHOM 060eMe 
6YAeT nOAKn~4eHa K ACY KYT~-20. 

~CnOnb30BaHH~~ cnoco6 OrpaH~4eH~R 3apRAHOrO HanpRmeH~R KOMMY
T~PY~~M~ 3neMeHTaM~ ~ 3neKTpOHHaR annapaTypa ynpaBneH~R MoryT 
6~Tb np~MeHeH~ AnR cTa6~n~3a~~~ ~ ynpaBneH~R 3apRAH~X HanpRme
H~~ BCeX OCHOBH~X ~MnynbcH~x C~CTeM yCKop~TenR CHnYHA-20. 
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