
COOfiutBHMR 
OfibBAMHBHHOrO 

MHCTMTYT8 
RABPHbiX 

MCCJ18AOB8HMM 

AYfiHa 

10-83-550 

* B.H.AHocoa, IO .H.,lleHKCOB, 3.XKKMaHH, 
B.IO.AKHHeMaHH: r.flKq* 

AArOP"TM 
,llAH OllT"M"3AU"" PE~"MOB PABOTM 
3AEKTPOHHoro "30XPOHHoro U"KAOTPOHA 

* UH~H, PocceHAOp$, rAP 

1983 



1 . BBEAEHI1E 

B AaHHO~ pa6oTe on~CbtBaeTc~ anrop~TM nocneAOBaT€nbHO~ onT~M~-
3a~~~ npo~eccoe M~H~M~3a~~~ noTepb 4acT~~ ~ ynpaen€H~~ ToKoM 
ny4Ka np~ ero npoxo~AeH~~ TpaKTa ~H~eK~~~ ~ np~ yc~opeH~~ Ha 
3neKTPOHHO~ MOAen~ ~30XPOHHOro ~~KnoTpOHa nRn 011RI1 II. npo~eAy­
pa M~H~M~3a~~~ noTepb ~ ynpaeneH~~ TOKOM ny4Ka npOEOA~TC~ nyTeM 
peryn~pOBaH~~ ~ KOHTpOnbH~X ~3MepeH~~ n~T~ napaMeT~OB ~~KnOTpo­

Ha. 

II. Oni1CAHI1E CTPYKTYPHOA CXEM~ CI1CTEM~ OnTI1MI13ALI111 
11 YnPABnEHI1R 

CTpyKTypHa~ cxeMa c~cTeM~ onT~M~3a~~~ ~ ynpaene~~~ 3neKTPOH­
Horo 4~KnOTpOHa noKa3aHa Ha p~c.1. 113 CXeM~ B~AHO, 4TO 38M 
EC-1 010 y4acTeyeT s Bbtpa6oTKe ynpaen~10111ero c~rHaJla W 1 , KOTOPbl~ 

4epe3 peryn~Top R1 B03Ae~cTeyeT Ha ynpaen~10111~e napiMeTp~ ~H­

>t<eKTopa x 1 • 

Ben~4~Hbt W1 , x 1 ce~3aHbt Me~AY co6o~ n~He~Ho~ 3aE ~c~MOCTbiO 

121 

rAe c 1 - K03¢¢~~~eHT CB~3~ Me~AY W1 ~ x1 ; W10 - 3aAiHHa~ een~4~Ha 
AnR COOTBeTCTBYIOUiero napaMeTpa ~H~eKTOpa, cny~a111a~ AnR ycTa­
HUBK~ Ha4anbHOro pe~~Ma pa6oT~ yCKOp~TenR; WIE - C)MMapHOe yn­
pasnRIOU\ee B03Ae~CTB~e OT 38M li = 1 ,2,3,4,5/. 

B AaHHO~ pa6oTe AnR onT~M~3a~~~ npo~eccos M~H~M~3a~~~ ~ ynpae­
neH~R ~CnOnb3yeTCR TOnbKO nRTb napaMeTpOB 3neKTpOH~OrO 4~KnOTpo­
Ha, nepe4~CnReM~x H~>t<e locTanbH~e napaMeTp~ ocTaiOTCR He~3MeH­

HbtM~/: 

AnR onT~M~3a4~~ 

IF - TOK ¢oKyc~py10u1e~ KaTywK~ I i = 1 I; 
UTp. - HanpR>t<eH~e 3neKTpocTaT~4ecKoro TpaKTa /i = 2/; 
UnK - OTP~4aTenbHOe HanpR>t<eH~e Ha nosopOTHO~ KOHAeHca-

TOpe I i = 31; 
U~K - nono>t<~TenbHoe Hanp~>t<eH~e Ha noeopoTHO~ KOHAeHca­

Tope I i = 4/; 
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PHc. I. CTpykTypHaH cxeMa 
CHCTeMbl OilTHMH3aiJ;HH H ynpaa­
neHHH TOKOM ny~Ka 3ITeKTpoH­
HOrO IJ;HKITOTpOHa. 

PHc. 2. BnoK-cxeMa anropHTMa 
OilTHMH3aiJ;HH H ynpaaneHHH TO­
KOM ny~Ka 3ITeKTpOHHOrO IJ;H-
KITOTpOHa. ~ 

ae! 

2 

BKn~qeaHe nH!aHHR H rpy6aft no~c!pOAKa !OKS nyqKa 
Bpyqayll 

BBe~eHHe B SBY KOHCTBH! npouecca on!HMHSBUHH 

HsuepeHHe H sanouHHBHHe saaqeaHH ToKa nyqKa noc~e 
rpy6ol aacTpoiKH ( sa,lJ.aHaoe saaqeaHe) I = I 0 

no~unou nonouo•~ou 
---r----~--

SKcnepHUeHTB~DHOe onpe]J.eneHHe KOHCT8HT UO]J.e~H 
npouecca ynpaB~eHHR 

npoBepKB I I - Io I < 0{ 

npoBepKa I I - 10 I < /3 

llpoBepKa I I - I 0 I <d. 

Ail.R ynpasneHH.R 
U A- Hanp.R>KeHHe Ha aHOAe HCT04HHKa I i = 5/. 

I - + 
nepeMeHHbte F' UTp , unK , u TIK He 3aBHC.RT APYr OT Apyra. 

III. OnHCAHHE AnrOPHTMA 

CxeMa anropHTMa H3o6pa>KeHa Ha pHc. 2 ; a H f3 - noporosble 
KOHcTaHTbl, 3aAasaeMble oneparopoM. 

H3 cxeMbl Ha pHc.2 MO>KHO BHAeTb Te4eHHe npo4ecca cra6HI1H3a4HH 
ToKa ny4Ka Ha seilH4HHe 10 npH ero Kone6aHH.RX so speMeHH. nop.RAOK 
cneAosaHH.R pa3IlH4HbiX waros npo4ecca cra6HI1H3a4HH TOKa ny4Ka 
MO>KeT BHAOH3MeH.RTbC.R npH HCnOilb30BaHHH anropHTMa Ail.R APYrHX 
YCTaHOBOK. 

no.RCHHM pa6ory anropHTMa noApo6Hee. nocne nycKa nporpaMMbl 
KO BCeM perynHpyeMbiM napaMeTpaM A06aBil.R~TC.R BeilH4HHbl, paBHble 
no.noBHHe AHana3oHa HX H3MeHeHH.R /To4HOCTb ycraHOBKH A06aBKH 
1/256 OT BeilH4HHbl AHana30Ha/. 

3aTeM BKI1~4a~TC.R HCT04HHKH nHTaHH.R BCeX Y3Il08 yCKOpHTeil.R 
H oneparop rpy6o HacrpaHsaer TOK ny4Ka Ha paAHyce R = 75 eM 
Ha Tpe6yeMy~ BeilH4HHY lo• rpy6y~ HaCTpO~KY TOKa ny4Ka Ha BeilH4HHY 

I 0 MO>KeT BblnOilHHTb H 38M, ycraHaBilHBa.R 3Ha4eHH.R napaMerpos no 
H3secTHOMY cnHcKy. AnR onTHMH3a4HH roKa ny4Ka Ha paAHyce R=75 o• 
HcnOilb3yerc.R MeTOA noo4epeAHoro nepe6opa 4eTblpex napaMerpos 
HH>KeKTOpa /MeTOA raycca-3e~Aeil.R//3/. H3MeHeHHe TOKa ny4Ka 
8 3aBHCHMOCTH OT Ka>KAOrO H3 4 napaMeTPOB 3a UHKil OnTIAMIA~i'IIIIAIA 
noKa3aHo Ha pHc.3. 

I [ 1<11 

It 

46 

2 i 

FHC. 3. I13MeHeHHe TOKa ny~Ka B 3a­
BHCHMOCTH OT Ka~oro H3 4 napaMeT­
pOB 3a OAHH IJ;HKIT OTITHMH3aiJ;HH. 

BpeM.R, Heo6xoAHMoe Ail.R onTHMH-
3a4HH no OAHOMY H3 4eTbtpex napa­
MeTpOB, 3aBHCHT OT nOCTO.RHHO~ 

speMeHH 4enH perynHposaHH.R AaHHoro 
napaMeTpa H OT T04HOCTH rpy6o~ 

Hacrpo~KH ToKa ny4Ka. 
UHKil onTHMH3a4HH no 4eTblpeM na­

paMerpaM AOil>KeH nosrop.RTbC.R AO 
BblnonHeHH.R ycnoBH.R: ll2- It I :::; E , 

rAe l1,l2 o6o3Ha4eHbl Ha pHc.3; 
E- noporosa.R KOHCTaHra, 3aAasae­

Ma.R oneparopoM. 
An.R onTHMH3a4HH no OAHOMY H3 napaMerpos HCnOilb30BailHCb ABa 
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1 . ABiii>K~Hille K onTiiiMYMY c nocTOHHHbiM waroM 121 • Aeiii>KeHille K on­
TiiiMYMY ill3 Ha4anbHOA T04Kill npoiiiCXOAiiiT c nocToHHH~M waroM AWtE 
/$opMyna 7/. HanpaeneHille ABiii>KeHiiiH K onTiiiMYMY onpeAenHeTcH c no-
MO~b~ npo6Horo wara. Aw

1
E 

nocne nepexoAa MaKCiiiMyMa war yMeHbwaeTCH AO eenill4iiiH~ ------, 
4 

ill Aanbwe warill iiiAYT e o6paTHoM HanpaeneHillill, npoxoAH AHana3oH 
2AWiE' 3a MaKCiiiMYM npHHHMaeTCH HaH60nbwee 3Ha4eHHe TOKa ny4Ka, 

H3MepeHHoe npill npoxo>KAeHHill yKa3aHHoro e~we Aillana3oHa c waroM 

AW 
__l!,CKaHillpoeaHille npoMe>KyTKa2AWiE MO>KeT npeKpa~aTbCH, ecnill OT-

4 
AW·E 

HoweHille IAI
8

/ +I < 8, rAe AI 
8 

- npillpa~eHille TOKa Ha ware 

8- noporoeaH KOHCTaHTa npo~ecca. 

2. BTopoA MeTOA npeACTaBnHeT co6oA KOM6i11Ha~ill~ rpaAilleHTHoro 
MeTOAa ill MeTOAa 11 30nOTOrO Ce4eHiiiH 11 /4/. npill 3TOM ABiii>KeHille K on­
TiiiMYMY iiiAeT BHa4ane C warOM 

AW.E 
1 D 

At Aln-1 
( ---). (-----) 

n AW iE 1 n-

rAe 1 $ n::; N; A i - KOHCTaHTa npo~ecca, noA6i11paeMaH 3Kcnepi11MeH­
TanbHo; n - HOMep wara. 

/3/ 

HanpaeneHille ABiii>KeHiiiH K OnTiiiMYMY ill3 Ha4anbHOA T04KiiiOnpeAenH-
.:. ;.:.n .... oovi"I\JUlDIV ""'uCnu• u wdl d /t<.dt<. .., ti llt::PBOM MeTOAe onTiiiMi113a~illill/. 

nocne nepexoAa MaKCiiiMYMa /4TO onpeAenHeTCH no iii3MeHeHill~ 3Ha­
Ka rpaAilleHTa/ YT04HeHille nono>KeHiiiH MaKCiiiMYMa BeAeTCH MeTOAOM 
11 30nOTOrO Ce4eHiiiH 11

, CY~HOCTb KOTOpOrO CBOAiiiTCH K cneAY~~eMy. 
B iiiHTepeane (AW iE N-1 + AW iE N), e KOTopoM HaXOAiiiTCH onTiiiMYM, onpe­
AenHeM, Ha KaKOM Kpa~ /neBOM illnill npaBOM/ MeHbWe $YHK~iiiH Ka4ecT­
ea, ill C 3Toro KpaH OTKnaAWBaeM OTpe30K, paBHWA 0,375 OT Benill-
4i11HW iiiHTepeana. 3Ta T04Ka C4i11TaeTCH HOBWM KpaeM iiiHTepeana, 
ill B HeA BW4i11CnHeTCH $YHK~i11H Ka4eCTBa. nocne 4ero BHOBb onpeAe­
nHeTCH, Ha KaKOM Kpa~ $YHK~iiiH Ka4eCTBa MeHbWe, ill C 3TOrO KpaH 
BHOBb OTKnaAWBaeTCH OTpe30K, paBH~A 0,375 OT Benill4iiiHW HOBOrO HH­
Tepeana, ill T.A. 

npo~ecc noillcKa onTiiiMYMa 3aKaH4iiiBaeTcH, ecnill I I 2- I1 I < E, rAe 
I1, I2 - Benill4i11HW $YHK~illill Ka4eCTBa /TOKa ny4Ka/ Ha KpaHX nocneA­
Hero iiiHTepsana, E - noporoeaH KOHcTaHTa npo~ecca. 

Aanee onpeAenH~TCH KoHcTaHTW AnH cTaTi114ecKoA $YHK~illill, MOAe­
nillpy~~eA ynpaeneHille eenill4i11HoA ToKa ny4Ka c noMo~b~ HanpH>KeHHH 
Ha aHOAe HCT04Hi11Ka UA: l=Ao+~·UA,rAe A0 ,A 1 - KOHCTaHTbl, on­
peAenHeMwe no MeTOAY HaiiiMeHbWHX KBaApaToe. AnH HX Haxo>KAeHHH 
6panillcb 3Kcnepi11MeHTanbHO H3MepeHHWe T04Kill $YHK~ill~~~ I= f(UA), 
no ABe T04KH enpaeo ill eneeo OTHOCiiiTenbHO pa604eA T04Kill /B KOTO­
poA Ha4i11HaeTCH ynpaeneHille TOKOM ny4Ka nocne OnTi11Mill3a~Hill/. 

nocne OT~CKaHHH KOHCTaHT A0,A 1 OT 3BM 3aAaeTCH B03AeACTBHe 
Ha UATaKoA eenill4i11Hbl, 4T06bi pa3HOCTb (I-Io) CTana MeHbWea. 
CneAyeT OTMeTiiiTb, 4TO ynpaeneHille TOKOM ny4Ka c noMO~b~ UA Hc­
nonbayeTCH TonbKO npill OTKnoHeHHHX a< II - Io 1 < f3 • Ecn~-1 >Ke 
I I -I 0 1 > ± {:3, TO BHOBb aanycKaeTcH anropHTM onTHMH3a~~~~~~~ c ~enb~ 
nony4eHI1H cooTHoweHI1H II - I0 I < {:3. B cny4ae HeB03MO>KHOCTH Bbmon­
HiiiTb TaKoe ycnoe111e 3BM B~AaeT coo6~eHHe onepaTopy o TOM, 4TO 
He06XOAHMO npoeepHTb napaMeTpbl, He Y4aCTBy~~~~~e B OnTI1MI13a~illil1 
H ynpaeneHHH OT 3BM, Ha COOTBeTCTBI1e HX 3Ha4eHHA Ha4anbH~M 
ycTaHOBKaM. 

CTa6Hnl13a~iiiH ToKa ny4Ka c noMo~b~ 3BM, pa6oTa~~eA no aaMKHy­
TOMY ~iiiKny perynHpOBaHiiiH, OCTaBnHeT onepaTopy B OCHOBHOM $YHK­
~J.1H KOHTpOnH ill, npi-1 He06XOAHMOCTJ.1, BMeWaTenbCTBa. Bb1Aa4a iiiH$op­
Ma~J.1H o napaMeTpax ycKopi-1TenH Ha AHcnneA e npo~ecce pa6oTw 3BM 
npoHCXOAiiiT HenpepbiBHO. Ecn11 >Ke Bb1Aa4a npeKpa~aeTCH, TO a To oa­
Ha4aeT, 4TO 3BM npociiiT BMewaTenbcTea onepaTopa, coo6~1-1e eMy 
nocneAH~~ iiiH¢opMa~ill~, so epeMH nepeAa4ill KoTopoA ynpaeneHHe 
nepewno K onepaTopy. KpoMe 3Toro, Ha AUnY ne4aTaeTcH cnHCOK na­
paMeTpoe CO 3Ha4eHiiiHMill, COOTBeTCTBY~~~~~MI-1 nocneAHeMy ~J.1Kny 

OnTJ.1MJ.13a~~~~~~~. 

IV. on~CAH~E nPOrPAMM 
Anrop!-1TM, onillcaHHbiA BbiWe, pean1-1aoeaH Ha H3b1Ke acceM6nepa 3BM 

EC-1010. CiiiCTeMa nporpaMM/5/ BKn~4aeT e ce6H: rnaBHY~ nporpaMMY 
HPTIME,noAnporpaMMW AnH Hee, cTaHAapTH~e 6J.16nilloTe4Hble nporpaM­

MW 1-1 ceK~~~~~~~ cynepBi113opa 3BM EC-1010. 06beM naMHTill, aaHJ.1MaeM~A 

naKeTOM nporpaMM, -6 K6aAT. naKeT pa6oTaeT nOA ynpaeneHHeM 
MOHiiiTopa RTDMTE. 

18 noAnporpaMM, ynpaenHeMbiX nporpaMMoA HPTIME, MO>KHO KoMnoHo­
eaTb B CaMOCTOHTenbHble MOAYnill, C nOM~b~ KOTOpWX npOBOAHTCH 
paanH4HWe ecnoMoraTenbHWe pa6oT~ no onpeAeneHH~ KoHcTaHT AnH 
anropHTMa onTHMH3a~I-1H npo~eccoe Mi11HiiiMH3a~~~~~~~ 111 ynpaeneHI-1H 111 T.n. 

V. KOHCTAHT~ nPOUECCOB M~H~H~3AUHH ~ YnPABnEH~~ 
AnH ycnewHoi1 pa6oTw anropHTMa Heo6xoAHMo npaeHnbHO Bbi6paTb 

KOHCTaHT~ npo~ecca ill y4eCTb nOCTOHHHWe BpeMeHH OTAenbH~X perynH­
py~~iiiX ycTpOJiiCTB. MeTOAHKa B~6opa KOHCTaHT H MeTOAiiiKa y4eTa noc­
TOHHHWX onHCaHa HH>Ke,B n.5.1. Ha PHC.4 noKa3aH Hai116onee THnH4-
H~Jii BHA $YHK~J.1H npo~ecca. napaMeTp~ Xj HMe~T Ha pi11C.4 pa3Mep­
HOCTb niii60 B $i113J.14eCKiiiX eAHHH~ax ki' ni1160 B 3neMeHTapHWX warax 
s 1 , a HHTeHCHBHOCTb ny4Ka - TaK>Ke e eAJ.1HH~ax K 1• K1 111 KccoAep­
>KaT B ce6e MaCWTa6Hble K03$$H~HeHTbl H iiiMe~T COOTBeTCTBy~~y~ $H-
3H4eCKy~ pa3MepHOCTb. 

V.I. OnpeAeneHJ.1H 

Bi- wHpi-1Ha $yHK~illill npo~ecca onTI-1MJ.13a~HJ.1 no i-My napaMeTpy 
Ha YPOBHe 10% OTKnOHeHiiiH OT ee MaKCHMyMa /pillc.4/, 
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/4/ 

Vi - W~PHHa o6naCTH H3MeHeHHR i-ro napaMeTpa OTHOCHTeflbHO 
Ha4aflbHO~ T04KH /B KOTOpo~ OCTaBHfl CHCTeMy onepaTOp nocne rpy-
6o~ HaCTPO~KH/. BenH4HHa vi AOnmHa 6~Tb pacnonomeHa CHMMeTpH4-
HO OTHOCHTenbHO Ha4aflbHO~ T04KH H pasHa -28 i , T. e. 

V. =(x.E -x10 ) +(x 10 -x.E )"' 28., 
I I MAX I MIN I /5/ 

BeflH4HHa vi 3aAaeTCR OT 3BM c noMO~b~ UAn, HMe~~HX 256 /2 8/ 3ne­
MeHTapH~X waroe Ha eecb AHanasoH V1 ,4TO YA06Ho e nnaHe pa6oT~ 
c KOAaMH TaKo~ AflHH~. Hs /5/ MomHo nony4HTb: 

(xiEMAX xiE MIN) 

256 

war, Bbi6HpaeMbl~1 3BM: 

16! 

171 
rAe rn 1 - 4Hcno 3neMeHTapH~x waroe. nocKOflbKY, KaK npaeHno, 
V 1 f. B 1 H V 1 CABHHyTa OTHOCHTenbHO B i /pHc. 4/, AnR 3KcnepHMeH-

If~t .. l 

10 I~AA -
9 I 

I 
7 I I 
5 1--1 8( I 

I - I 
3 I I I 

I I I 
1 I 

I 

)(i.E Hill IXi.o I 
I 

0 128 

6 

Xt.[rd 

J 1.£ M;4)( 

ZS6 XJS£] 

TanbHoro HaXOmAeHHR ~W!E MOmHO 
HCnOflb30BaTb B~pameHHe 

~w .... !AI 
r=---. 

Bi 

Ben~4~Ha r 04eHHeaeTcR AflR 
KamAoro napaMeTpa no BHAY ~YHK-
4H~ np04ecca ~ TaKme B 3aBHCHMOC­
TH oT Toro, KaKaR onepa4HR e~­
nonHReTcR B AaHH~~ MOMeHT /Tec­
TOB~~ War flH60 OnTHMH3a4HR/. 

H3 /6/, 17/, !81 MOmHo Ha~TH 
4Hcno 3neMeHTapH~x waroe e ware 
3BM ~WiE: 

/9/ 

Ha~AeHHYIO een~4HHy "rn i "OKpyr nReM 
AO 4enoro 4Hcna. 

PHc.4. 06~n BHA saBHCHMOCTH 
OnTHMH3HpyeMOH BenHqHHhl OT OA­
Horo H3 perynHpyeMNX napaMeTpos. 

BenH4HHa uA 1" AflR rpaAHeHTHoro MeTOAa onTHMH3a4~~ MomeT 6~Tb 
HaAAeHa H3 B~pameH~A /3/ ~ /8/: 

r. B 1 

Mol ~w tEo ' 
/10/ 

rAe ~~O H ~WiEO- COOTBeTCTBeHHO OTKflOHeHHe TOKa ny4Ka OT 3aAaH­
HOrO 3Ha4eH~R 10 ~ war 3BM AflR nepsoro war a onTHM~3a4~H fn = 1 I. 

Y4eT epeMeHH~x KoHcTaHT 4ene~ peryn~poeaHHR Ti OTAenbH~x 

napaMeTpOB ycKOp~TenR npOH3BOA~TCR BBeAeHHeM 3aAepmKH ~ti MemAY 
MOMeHTOM ycTaHOBK~ HOBOrO wara ~ MOMeHTOM H3MepeH~~ nony4eH­
HOro 3Ha4eH~R napaMeTpa, npH4eM ~t 1 ~ 3r 1 • Ecn~ ~ti < 3ri, To 
npo4ecc HaCTpO~K~ Ha OnT~MYM CTaHOBHTCR HeyCT0~4HB~M, np~ 

~t! >> 3r i npo~CXOA~T HeonpaBAaHHOe yeen~4eH~e BpeMeH~ AflR OTbiCKa­
H~R OnTHMyMa. 

V.2. nPHMEP 

B Ta6n~4e np~BeAeH~ eenH4HHbl, 4aCTb KOTOp~x ~3MepeHa ~ 4aCTb 
Bbi4HCfleHa no ~OpMynaM, HOMepa KOTOPbiX npOCTaBneH~ B nepeo~ KO-
flOHKe. Ben~4~H~ xil' x 12 , x 1EMAX' x 1EMIN , ~lo/~WlEo 6epyTcR 
~3 rpa~~Ka ~YHK4~~ np04ecca; r. onpeAenReTCR CTaHAapTHbiM cno­
co6oM /~3MepeH~e peaK4H~ Ha CTyneH4aTyiO BXOAHY~ ~YHK4~~/. 

AnR npo6Horo wara e o6o~x 
~ 

Mt:: I U""'dJ\. Ulll t'1Mt'l..3d4l'IYI VlJC.IIt'I\,;D 

r = 0, 15. On~THbiM nyTeM ycTaHoe­
neH HaH6onee 3~eKT~BH~~ AHana-
30H, B KOTOPOM AOflmHa HaXOAHTb­
CR eenH4HHa r : 0, 1 $ r $ 1 , 0. AnR 
npo6Horo wara e o6oHx cny4aRx 
onT~MH3a4~H ~cnonbsoeanocb 3Ha-
4eHHe r = 0,15, AflR nepeoro (+) 

~ 

J(i.z 

x,, 

Bi 

Xi 

~ 

[K,J 

[ K,] 

{I(.] 

.1. d.UJ1l'l.U.c1 

1 t .J • s 

JUf SSSI 7137 SJ!W 

3+.50 5156 '"' 50011 

U+ 195 21{(1 .59S 

MeTOAa onT~M~3a4HH 6pan~ r =0, 3, 
AflR BToporo /rpaAHeHTHoro/ Me­
TOAa onT~M~3a4~~- r =1,0. 
6onbwaR een~4~Ha r eo BTopoM 
MeTOAe 06oRCHReTCR HaflH4~eM B 
~opMyne /3/ 4neHa (A1/n), KOTo­
pbl~ pe3KO y6bleaeT C POCTOM 
4~cna waroe. 

.. t, [SeD] 1,10 ~~ 54«> S,40 431 

CneAyeT OTMeTHTb, 4TO Ha~­

AeHHble 3Ha4eHHR r yT04HRIOTCR 
e npo4ecce AflHTenbHO~ pa6oTbl 
CHCTeM~ OnT~M~3a4~H. 

r- [If.,) f007 SS!It 7110 601t3 

(S) ~;· 
[If.;) 3117 6DR SIS& +SU 

[If.,] 190 562 11191 lit I() 

(6) 5;, [It;] ~lt77 l,fM 7,111 $,111 

(Ill r 

{9) '"• 

UJI CU'I 0,31 
[tJ zo ,. 

461431 
tz ID 

(II ,. [I] I,D t,D I.D 1.0 

~.!;.""" .. [ll.,jlf..J ~16 LO-t lz,toto-• f.i,TJO-~ ~1/)fO_. 

It to) A; [1(:/ltrl ,15·tD
5 

9,31-JO' #')-t~ ,96-JOJ 
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noporOBble KOHCTaHTbl a, f3, l, 8 Bb1611pa1111Cb C y4eTOM Be1111411Hbl 
6~CTp~x K011e6a HI1A TOKa ny4Ka BO BpeMeHI1, npl14eM KOHCTaHTa a 

6~11a pasHa n0110BI1He Be11H411H~ TaKoro KOP11AOpa OK0110 cpeAHero 
3Ha4eHI1H TOKa ny4Ka, 3a KOTOp~A B~XOAI1110 1111Wb 5% BCeX 113MepeH­
H~X 3Ha4eH~-tA 11HTeHC11BHOCTI1. Be1111411Ha f3 , KaK yKa3~Ba110Cb e~we, 
6epeTCH HeCK011bKO 6011bWeA a, a Be1111411Ha l - paBHOA {3. 

VI. OUEHKA 3QQEKTHBHOCTH AnrOPHTMA 

- B npo~ecce pa6oT~ c CI1CTeMoA onTI1Ma11bHOA HacTpoAKI1 ny4Ka ' 
6~110 ycTaHOB11eHO, 4TO OnTI1MYM OT~CK11BaeTCH 3a 4HC110 ~11K110B 

onT11MI13a~l111 /1 ~11K11 - nepe6op 4 napaMeTpoe/ He 6o11ee Tpex. 
- Be1111411Ha onT11MyMa, HaXOA11MaH c noMOU\biO 3 BM, 6bt11a Ha 5-15% 

B~We Be11H411H~ onTHMyMa, HaXOA11MOA onepaTOpOM np11 PY4HOA HacTpoA­
Ke. 

- MOAY11bHaH CTPYKTypa nporpaMMbl n03B011HeT 11Cn011b30BaTb ee 
e pa311114HWX eap11aHTax A11H peweHI1H OTAe11bH~x 3aAa4. 

- 06a Bbl6paHHWX MeTOAa OnTI1MH3a~HH AOCTaT04HO HaAe>KHO pa6o­
Ta1111, npl14eM epeMH no11c Ka onTHMyMa np~-t 11Cn011b30BaHHI1 nepeoro 
MeTOAa 6w110 HeCK011 bKO MeHbWe, 4eM np11 11Cn011b30BaH1111 BTOporo 
MeTOAa. 

B 3aK11104eHI1e aeTop~ 611aroAaPRT npoQ. B . n.AM~-tTpl1eBcKoro 3a 
nOAAep>KKY pa6oTbl, M.$.Wa6awoea, B.A.CaeHKO 3a noMOU\b n p ~-t pa6oTe 
Ha ~HK11oTpoHe, A.A.r11a3oea 11 A.n.Hoei1Koea 3a no11e3Hble o6cy>KAe-
H np ec e In JlHe 11H A HHO . pa60Tb! _ 
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AHocoa B.H . MAP· 10-83-550 
AnrOPMTM AnR onTMMMaa~MM P8*MMOB pafiOTW 3n8KTpoHHOrO MBOXpoHHOrO 
~MKIIOTPQHa 

0nMCwa8eTCR &nrOPMTM OnTMMMBa~MM npo~eCCOB MMHMMM3a~MM noTep~ ~aCTM~ 
M ynpaBfteMMR ·TOKOM ny~Ka 8 MOMBHT npoXO*AeHMR TpaKTa MH*eK~MM M npM YCKope­
HMII Ha 3MICTI)OHH0A MQAeJIM MBOXpoHHOrO ~MKIIOTpoHa . 0~8A)'pa MMHMMM3a~MM 
noTep~ M ynpaaneHHR TOKOM ny~Ka OC~BCTBnRn8C~ nyTeM perynMpoBaHMR M KOH­
Tpon~HWX MSMepeHMA nRTM napaMeTpoB MH*eKTOpa ~MKIIOTpoHa . 8enM~MHa OnTMMyMa, 
HaXOAHMBR C ~~·38M, 6wna Ha 5-15% Bw.B BenM~MHW OnTMMYMB, HaXOAMM0A 
onepaTQPOM "PM py~HOA HacTPQAKe. 8 npo~ecce pa6oTw c cMcTeMOA 6wno ycTaHoa­
neHo, ~TO onTMMYM OTWCKMBaBTCR aa ~MCno ~MKIIOB onTMMMaa~MM He ~onee Tpex 
/QAMH ~MKn- nepeGop ~TWpeX napaMeTpoB/. HoAYn~HaR CTPYKTypa nporpaMMW 
noaaOnReT HCnon•aoaaT• ee 8 paanM~HWX aapMaHTaX AnR peweHMR OTAen~HWX 
aaAa~ OnTMMMia~MH. 

Anosov V.N. et al . 10-83-550 
The Algorithm of Opt imiza t ion of Electron Isochronous Cyclotron 
Operation Regimes 

The algorithm of opt imiza tion and Its application to minimization of the 
beam losses and con t rol of the beam current In the Injection line and 
during the accelerati on process on the electron modal of the Isochronous 
cyclotron are described. The minimizat ion and control by the beam current 
Is · realized by means of se tting and measuring of five parameters of the 
cyclotron Injector . The minimum computerized value of the beam losses turned 
out to be by S-1 5l lower than wi th manual tuning. Ourlng the operation with 
the optimization sys t em It was established that the value of the beam 
losses Is detenl lned at the min imum of optimisa t ion cycles not more than 
three( one cyc le Is reassembly of four parameters). The ~ul e s tructure 
of the optimization program permits Its appl ica tion with other variants 
fo r solving spec i fic problems of optimization. 

The Investigat ion has been performed at the Laboratory of Nuclear 
Probl•s, JINil. 
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