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BB ELlEHI-1E 

npo5neMbi YBenVlyeHliI51 05beMHOrO C>+<aTVlR, CKOpOCTVI nOVICKa, 
a TaK>+<e KOAVIpOBaHVlR VI nepeAayVi VlH~opMa~VlVI MHOrOAaTYVl K OB~X 

3KcnepVlMeHTOB RAepHO~ <PVl3V1KVI (M351a» RBnRIOTCR Kpa~He Ba>+< HbIMVI, 
T.K. TonbKO nyTeM VlX peweHVlR B03MO>+<HO YBenVlyeHVle 3<p<pe KTVl BHO

CT~ Vlcnonb30BaHVlR COBpeMeHH~X AoporOCTOR~V1X YCKopVlTen e ~ 3a pR

>+<eHH~X 4aCTVI~ VI 3BM.
 

HaVl50nee WVlpOKO V1cnonb3yeMblMVI K HaCTOR~eMY BpeMeHVI Me TO Aa 

MVI nOVICKa, KOAVIpOBaHVlR VI 05beMHoro c>+<aTVIR VlH<popMa~VIVI RB n RIOTCR
 
AByxypoBHe Bble MeTOAbl pe ruc rpa CABVIra - ABOVlYHOrO cYeT~VI 


Ka /l.13 1 VI npVlopVlTeTH~X perVlCTpOB C ABOVlYH~MVI WVI <p pa Topa 

MVl / 2.13 1 , 05ecneYVlBa~VlMVI 05beMHoe c>+<aTVIe VlH~opMa ~ VI VI B c pe A

HeM B 6 pa3 VI YBenVl42HVle CKOPOCTVI nOViCKa , KOAVIpO Ba HVl R VI ne pe 

AayVi V1H<popMa~VIVI - 50nee yeM Ha ABa nopRAKa . 3TVI Me T o A~ Bne p 

B~e B npaKTVlKe M351a> 5~nVl npeAno>+<eH~ VI npVlMeHeH~ B n B3 01-151 1-1
 
euie B 196 3 VI 1965 rr . / 1,2 / . Cxeaa nepaoro ony5n Vl KoBaHHo r o B
 
AeyaTVI npVlopVlTeTHoro perVlCTpa / 3/. pa3pa50TaHHoro TaK>+< e B nB3
 
O~51I-1, no CBOVIM CKOPO C TH~M B03MO>+<HOCTRM o~a3anaCb H e n p e B 3 0~


A eHHO~ .0.0 HaCTOR~ e ro BpeMeHVI. OAHaKO BcneACTBVle 3Ha YVI Te n bHo r o
 
naAeHVlR HanpR>+< eHVI~ Ha AVlOA a x uenVi nOViCKa VI 3anpe Ta pe rVlcTpa ,
 
npenRTc TBoBaBwVl X e r o B ~nonH eHVlIO Ha VlHTerpanbH~ x c xe Ma x ( ~ C ) ,
 

OH 5bln npVlMeHeH m-1Wb B OAHO~ Vl3 CII1CTeM sua cn a 3Ha Yawe ~ VlH

<po pMa~ VI VI <pepPVl TOBW X VlCKPOB~X KaMep nB3 0~51~ /4 !.
 

K YVlcny OC HOBHW X HeAO CTaTKOB Vl 3B eCTH~X npVlopVl TeT H ~ x per Vl
CTpOB 13 . 5- 101 , BKnlOyaR pera c rp 10 1 , nonYYVlBWVlIA B RAepH O ~ 3neKT 
pOHVlKe HaVl50n e e WVlpOKo e npVlM eHeHVl e , VI perVlCTp 13 / , VlMe~VI ~ Ha Vl 
50n bUM e CKOPO CTHble B03MO>+<HO CTVI, OTHOCVlTCR HanVlYVIe B HVi X nocne 
AOBaTenbHO nOAKnlOyaeMbl X no r Vly eCKVlX 3neMe HTOB (n3) nOViC Ka VI 
3anpeTa, a TaK>+<e c xeM napannenbHoro V1nVl nocneAOBaTenbHo r o Bbl
AeneHVlR paapsnos , 3aHVlMaeMbiX rpynn aMVI coc eaawx eAVlHVI~ - xna
CTepaMVI.nOcneAOBaTenbHoe coeAVlHeHVle n3 nOVIC Ka VI 3anpeTa npVl
BOAVI T K 3HaYVITenbHbiM 3aAep>+<KaM CVlrHanOB no AnViTenbHOCTVI, pa s 
HblM npoVl3BeAeHVlIO 3aAep>+<eK n3 OAHoro paap sna Ha YVicno CB050AHbiX 
OT VlH<popMa~VlVI pa3pRAOB perVlCTpa, pacnono>+<eHH~X Me>+<AY rpynna
MVI pa3pRAoB , 3aHVlMaeM~X coceAHVlMVI eAVlHVI~aMVI Kna CT~pOB . MaKcVI
ManbHoe ~Vlcno TaKVl X pa3pRAoB Mo>+<eT 5~Tb paBHO P-l, rAe P 
pa3pRAHOCTb perVlCTpa YViCna. 

CxeMbl napannensaoro VlnVl nocnenoaareneuoro BblAeneHVlR curaa 

nOB OT pa3pRAOB, 3aHVlMa eMbiX eAVlHVI~aMVI KnaCTepOB, B Vl3BeCTHbiX
 

• 

CVlCTeMax B~nonHRnVlCb B BViAe cne~VlanbHO pa3pa50TaHH~ X HeCTaH
AapTHblX cxen VI WVI~paTopOB / 9 . 101 , KaK npaaano , VlMe~VlX orpaau
yeHVlR no YVlcny perVlcTpVlpyeMblx B «nacrepax ccceaanx eAVlHVI~. 

He npnaeno K nonuony peweHVlIO 3Tolii np05neMbi VI npVlMeHeHVle AnR 
KOAVIpoBaHVlR AaHH~X 0 KnacTepax VI nonynpoBoAHVlKOB~X nporpaMMVI
pyeMblx 3anOMVlHalO~VlX YCTPO~CTB (nmY) / 11/ . K TOMy >+<e y nmy OKa
aarmcs 3HaYVITenbHblMVI c05cTseHHbie 3aAep>+<KVI, paeuue 70 """ 300 HC . 
K HeMeHbWVlM nOTepRM BpeMeHVI npVlBOART VI cxeMbl nocneAOBaTenbHoro 
BblAeneHVlR CVlrHanOB OT pa3pRAOB, 3aHVlMaeMbiX eAVlHVI~aMVI xnacre
POB / 2/ . lJ13BecTHbl r a-ose CVlCTeMbl BblBOAa AaHHblX 0 xnac r epax B no
3V1~VlOHHOM KoAe / 12/. B~BOA AaHH~X B 3TOM KOAe BpeMeHH~X 3aTpaT 
He Tpe5yeT, OAHaKO npVlBOAVlT K HeonpaBAaHHoMy YBenVlyeHVlIO pa3
PRAHocTelii, BblBOAVlMbl X Ha BHeWHVle perVlCTpVlpY~Vle ycrpoacr aa 
(BPY) cnOB, K OrpaHVlyeHVlRM KOnVlyeCTBa perVlcTpVlpyeM~x coceAHVlX 
eAVlHVI~ VI 3Ha4V1TenbH~M nOTepRM BpeMeHVI B AanbHe~weM npVl KOAVI
pOBaHVlVI AaHH~X 0 KnaCTepax B 3BM. 

I. B 1987 r. B nB3 0lJ151lJ1 C ~enblO B~RBneHVlR peanVl3yeMocTVI pe
rVlCTpa / 31 Ha VlHTerpanbH~X cxeMax, COKpa~eHVlR 3aAep>+<eK B ~enR X 

nOVICKa VI 3anpeTa perVlCTpOB, a TaK>+<e yCTpaHeHVlR YKa3aHH~X B~we 

HeAOCTaTKOB , 5blnVl npOBeAeHbl pabo ru , 3aBepWVlBWVleCR C03AaHVleM 
HOB~X YHVlBepcanbH~ X npVlopVlTeTH~X perVlCTpOB (CM. pVlC. 1-3), B 
KOTOpW X nonHOCTblO VlnVl nOYTVI nonHOCTblO VlCKnIOYeH~ ~enVl nOViCKa VI 
3anpeTa, B~nonHReM~e Ha nocneAOBaTenbHO nOAKnlOyaeMWX norVlye
CKVlX 3neMeHTax , VI o cy~ e cT B n R eTCR B~AeneHVle pa3pRAOB, 3a HVl Ma e 
MblX Kpa~HVlMVI eAVlHVI~ aMVI Kna CTepOB. 6narOAapR 3TOMy AocTVlrHyTo 
npeAenbHO B03MO>+<Hoe COKpa~eHVl e 3a Ae p>+<e K CVlrHanOB B ~enRX no 
ucxa VI aanp e r a . BblAt:!l1eHVle >+< e pa3pRIlOB, 3aHVlMa eMbiX Kp alAHVlMVI 
f'tl.VlHVllldMVI Kn a CTepOB, npVl Beno He TonbKO K Vl CKnlO4eHVlIO KOnVly e CT
B eHH~X VI BpeMeHH~X OrpaHVl Y eHVI~, COR3a HHWX c npeA CTaon CHVlRMVI B 
ABOVlYHWX KOAax KOOPAVlH a T cp eAVlH Kn a CTc pOB Vi KonVl4 e CTB co c eA
fiViX CAVlHVlLl. IW VI K B03MO>+<HO CTVI nOIlI<nIOIWHVlR VlI~~OpMaI.\VlOHHbIX au
XO AOS porwcr pa K COO TBe Tc ToylOOlVlM IIX OllilM crauaa pruax WVI~pa To pO B 

VI cyMMaT opOB . flOAKnlOyeHVl e BblX OAOIl 11lVJ[~ P l'l T OP O [] K BX OllaM COOT
II C T C T OY~4V1X VIM CyMMilTOpOB, II CBOIO OYOpe /lb , n0 3BonVin o nonY4V1 Tb 
Al'l HHwe 0 KOOPAViH a Ta x CPCAVl H Kna CTopon VI KonVl 40CTOCHHWX OAVl HVi LI 
OIlHOTllKTHO VI AOyXTilK THO B c nY4anx ~ X p a cnpCAcnOH ~ R Hl'l r pl'lHVI 
ua x nuy x COCO IlHVl X CT pOK ( Onol<o n). IlPVl DOAA K nonuoa y Vl CKnlOYOHVlIO 
ff O OO X OAVIM O C T~ npo r paMMHo r o 1<0/ 111 PODI'l H I1I I IIn HHhix n 38M. 
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1. 

(MnaAWL1X) eAL1HL1LJ, KnaCTepOB l BblAenSleMblX Ha L1HcPOpMaLJ,L10HHbI X BbIXO

aa x AO " A7; ~2 - llnSl CTapWL1X eAL1HVlLJ, Kna CTepOB , BblllenSleMblX Ha 

L1HcPopMau,VloHH~X B~ XOAa x B1 + B8 ; ~4 - AnSI c e n e KT Vl BHo r o c o p o c a B 

"0" r p u r r epoa , COlleplHa14l11X llaHHble o r cene xrupoaaaaor o L1 BblBelleH

Horo Ha BHeWHe e perL1CTpL1py~ee YCTPO~CTBO (BPY) KnacTepa. ~BYX 

B xoAoB~e n3 ~ 3 B c x eMy perVlcTpa BBeAeH~ AnH B~AeneHVlSl B HeM 

VlHcPopMaLJ,VlOHH~X CVlrHanOB OT Bce x TpL1rrepOB p e rVlC Tpa, COAeplHa14L1X 

crapume eAVlHVlLJ,bl xnacrepoa OAHOBpeMeHHO. BblXOAbl 3T Vl X n3 B CBO

L1 X pa3pHAa x nOllKn~YeHbl K BXOAaM COOTBeT C T BY~lI1X L1M n3 ~ 2 , npeA 

Ha3HaYeHH~X AnSI npVlopVlTeTHoro B~AeneHVl~ cT a pwVl x eAL1HL1u, Kn a CTC

POB CVlH XpOHHO C VlX MnaAwVlMVl eAVlHVlLJ,aML1 . Pa3HL1LJ,n Ha OAHY eAVlHVlL\Y 

B 0003HayeHL1S1X AO + A7 Vl B1 -;- B8 BBeAeHa AnSI r o r o , YTOObl Ha C.vMM" 

Tope pa3HOC TlI1 B -A I nonyvanac s paBHblML1 Yli1CnaM eI\VlHli1I\ 
1 

B «n a c r epa x . Pe racrp ' VlMe e T WVlHY "C" Cen e KTli1BHO r O li1 Wli1HY "C(I" 

o014ero copoca TpVlrrepoB perVlC Tpa B "0". B~ x oAH~e n 3 ~ 5 , ~6 00" 

AeHbl llnH nonyyeHVlSl BblXOAHblX CL1rHanOB 110 CI1 0 KillHA OI'O o CB0 50lHA C

HL1H perli1CTpa OT L1HcPopMaUL1L1, C u,enb~ li1CnOnb 3 0 BD.HL1H DT li1 X CVl r HD. 

nOB AnH CYL1T~B aHL1H Ha p erVlCTp AaHH~X HO O~X CTp OK ( ~nOK O B), CO

lleplHa14li1X li1HcPopMaLJ,L1IQ. ¢lYHKLJ,li10HaTlbHO He 3 il BVlCVlMbiO OXO,llbl n OVl CKa li1 
Cene KTli1BHOrO c6po c a 0 p e rVl CTp B BeAeH~ An n n o n YYOHVl R B0 3MOlHHO

CTL1 auc r a an e u a s Vlnli1 r.tiSl TVlR HD. ero VllicP0pMaLJ,Vl OHHbIX Il IJIXOA D. X a au 

HbIX , HanpVlMep. o e 3 L1 X c5 p o c a c u c n uo oOCn eAO BD. tl li1 R It1 n p L1 HRT L1 S1 

peWeHL1H, He06xollVlMoro llnSl OAHocnOBHoro B~BOlla KOOPAli1HaT cpe

llL1H KnacTepoB L1 YL1cen COCellHL1X eAVlHL1LJ, B cnyyaSl x Vl X pacnpeAene

Hli1H Ha rpaHVlu,ax AByx coceAHVl x CTpOK. 

PaooTaeT perL1CTp no cxeMe pVlC. 1 cnellY~VlM oopa30M. ~ony

CTVlM, YTO B rpar r epa perucrpa no BXOAaM "S " BBelleHbl AaHHbie 

HeCKOnbKL1 X knacr epoa , ellVlHVlLJ,bl nepsoro Vl3 KOTOpbl X oxaaanucs aa

HeceHH~MVl , HanpVlMep, B TpVlrrep~ Tpe x nepB~ x pa3pHAoB.TorAa npL1 

HanVlYL1Vl VlnVl nozia-re Ha axonuue WVlHbl nOVlCKa no BXOAaM "Bx" paa-. 

pewa~li1 X (BbICOKli1X) nOTeHLJ,L1anOB, xa ero L1HcP0pMaLJ,L10HHbI X auxoaax 

AO, B3 C BpeMeHHo~ pa3HL1LJ,e~ npL1MepHO B 0,2-0 ,3 HC nOHBHTCSI B~

COKVle B~ XOAH~e nOTeHLJ,L1an~. 3TL1ML1 B~ XOAH~ML1 CL1rHanaML1 Yepe3 

nOllKn~YeHH~e K B~ XOAaM AO , B3 L1HBepTOp~ OYllYT nOAaH~ nOTeHLJ,L1

aria aanpe r a Ha WL1Hbl aanpera , nOllKn~YaeMble K L1HllVlBL1AyanbHbIM 

AnH K a lHA o ~ Vl3 3TVl X WL1H BXOAaM Bcex n3 COOTBeTCTBeHHO ~1, ~2 

L1 ~4 BO Bce x CTapwVl X pa3pHlla x perL1CTpa. 3TL1M HanaraeTCH 3anpeT 

KaK Ha BblAe n e HVle , TaK Vl Ha cbpcc B perwcrpe KnaCTepOB, pass-e

14eHH~X B CTapWL1 X pa3pHAax. npVl 3TOM no CVlrHanaM C B~ XOllOB AO , 
B3 , nO AKn~Y a eMbIM K BXO;J.aM wVlcPpaTopoB C CYMMaTOpaML1 , AaHHbie 

3To ro KnaCTepa B BVllle KOOPAL1HaT~ 0 L1nVl 1 ,5 Vl YL1cna 3 COCeAHL1 X 

e ll L1 HVl LJ, Mo r YT 6blT b BblBelleHbl Ha BHeWHee perucrpapymuee YCTPO~ 

CTBO (BPY ) , a rp a rpa r rep a , COAeplH aUlVl X AaHHble , c 5 p owe Hbi B "0" 

3aAeplHaHHbiM CL1 r Han OM Ha WL1HY "C" CenflKTL1BHOrO c6 p oc a Kn a CTepOB. 

~ 3 c x eMbl BVl AHO, YT O An Vl T enbHOC Tb caruana Ha WL1HY cene x r v a a o r o 

c 5 p o c a "C'' llonlHHa OblT b Me Hbwe L11lL1 p a aaa AnL1 TenbHOCTL1 3 a Ae plHKVl 

CHHT L1 H CL1rHa na 3 a n p e Ta , BHO C L1 MO~ n 3 ~ 2 - H E (~ l-H E) C TeM , YT0 5bl 

L1 CKn~Y li1 T b c 5 p oc B " 0" r p a rr e p o a l COl\eplHaUlVl X AaHHbie cne AY~L1 X 
KnaCTcp OB . np Vl 3 TOM llnSl O~ll en e H Vl S1 l\ aHH~X OYep eAH Or o Kn a CT ep a 

n OT OHL\L1 an nO L1 CKa C B X OAH~ X WL1H MOlHCT li1 HC CHli1Ma T b CH , OAHa KO 

CHHT L1 0 Ha a n L1 T en b HOCTVl, p a BHo e L1nVl ~o nbwe AnVlTe nbHO CTVl VlMnyn b 

COB COn OKT L1 0 HOr O c o p oca , HOOOXOAVlMO AnR 0~P D. 5 0 T K Vl CVl r Hn n o o r o 

TOOHOCT Vl cnO B K B~ BO AY Vl AnH n onYYCHVln CVl r Han OB Ha O~X OAe p e 

r Vl CTp a noc n e KalHAo r o o r o OCOOOOlHACHVl R OT VlH cPopMau,Vlli1. np Vl a T OM 

n c ao , lH O OAVl tl Vl 3 nO r L1 y e CI<Vl X an CMe HTOB ~ 5 VlnVl ~ 6 B p e r v c r p 

MOlHOT ft~ T b li1 C K n~Ye H. T . K . C ~ rH D.n~ Ha Vl X O~XOAa x nOHun R~T C SI 

npa KT Vl YCCKVl OAHOBp e Me HHO . 0 l\H3 KO J AOCb c n c Ay CT OTMe T li1 Tb , YTO 

An R non Yl~ eH VlR c uruan o u Hll ObIXOM\ X n 3 ~ 5 Vl ~ 6 5 0 :! n OMCX Vl r o m. 

KO 0 cn y xanx OCUo {S oHl /l eH Vl n p arn c r pa OT li1 HIIIOPMlI L\li1 Vl , n x o n uu o IUVl Hbl 

n e r u c r p e K c o o T ue T c T Il Yloll lVlM ~M LlXO/l aM Fl T li1 X 113 AonlHHbl 15hlTb n O/1

KnlO'H3Hbl l i OP0 3 311 /lC PIHI<Vl . Pll.Il HhIO Vl nVl u e cxoru.tco Oon bliM o 31l/l Cp tHCK 

l' n3 ~ l -H E (~ 2 -H E). B AonY C T~Mh I X cny-ranx n 3 ~ 6 MOllIOT Obrl b W" 

n oru- ao n nu llM QCTO CXCM " 6bICT POO ~ nW'. 

13 On li1 ClH tl HlM UbUUU nopR AKO IJ pera c rp c OYA yT n p o wc x o n n ru W· · 

Alf blQ n OIllCI< Vl Obll JOI\ IJCOX 3 11n li1C lH HlhIX n He r o «n 

p~ C • .1 £I Vl I\H O . xro p n 3 p RI\ HOCTb pe r Vl 

MIl I<Cli1Wl f1b HO 1l 0 3MOIIHiO~ t<p ll THOCTVl n 
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3yeMbix B nOr\l1YeCKIIIX uensx nO\l1CKa III aanpera. OAHaKO , KaK 3TO 
BI'1AHO \113 CXeM pl'1C. 2 \11 3, Tpe50BaH\I1~ K KpaTHOCT~M n3 "Ill" nO\l1CKa 
\11 3anpeTa MoryT 5~Tb YMeHbweH~ B 2 pa3a nyTeM 05beA\I1HeHVI~ W\I1H 
3anpeTa Yepe3 OA\I1HOYH~e A\I10A~ (P\l1c. 2), \I1n\l1 B TP\l1 pa3a Yepe3 
nap~ AIIIOAOB (P\l1c. 3). 3TO OAHOBpeMeHHO 'np \l1 BOA\I1 T K B03MO~HOCT\I1 

BblnonHeHIII~ perucrpoa Ha n3 "WI KpaTHOCTblO AO 17, pa3p~AHOCT~M\I1: 

AO 30 no c xeMe P\l1C. 2 \11 AO 45 - no cXeMe pIIIC. 3, 3HaY\I1TenbHO 
nepeKpblBalOUl\l1M\I1 npax rave cxae B H\I1X nOTpe5HocTIII. 

B03MO~HO \11 AanbHe~wee CH\I1~eH\I1e Y\I1cna W\I1H 3anpeTa nyTeM BBe
AeHIII~ TpeTbero A\I10Aa III nOAKnIOYeH\I1~ 3MIIITTeDOB ' nepB~X IIIH
BepTopOB B rpynna x K cne4111anbHOMY IIICTOYH\I1KY CMe~eH\I1~ . 

III. np\l10pVlTeTH~~ per\l1CTp (P\l1c . 2) B~nonHeH B Bap\l1aHTe 
per\l1CTpa no BTOPO~ KOOPA\I1HaTe (KooPA\I1HaTe Y). OH npeAHa3HayeH 
An~ noOYepeAHO ro nOeA\I1H\I1YHOrO BblAeneH\I1~ pa3p~AOB, cOAep~a~\I1 x 

n\l1Wb 3HaYa~1O \I1H¢OpMa4\111O , \11 TeM caMblM - An~ ocy~ecTBneH\I1~ 05
pa~eH\I1~ K CTpOKaM (5noKaM) ClllCTeM TaK~e n\l1Wb co 3HaYa~e~ \I1H
¢OpMa4\11e~. no CBO\l1M ¢YHK4\11~M 3TOT per\l1CTp cOBnaAaeT C ¢YHK4\11
~MIII 05~YH~ X np\l10p\l1TeTH~X per\l1CTpOB, OAHaKO An~ 05eCneYeH\I1~ 

pe~IIIMa aBTOMaT\I1yeCKOrO B~BOAa KOOPA\I1HaT CpeA\I1H KnaCTepOB \11 B 
cnyYa~ x pacnpeAeneH\I1~ \I1X eA\I1H\I14 Ha rpaH\I14a X AByX coceAH\I1X 
CTpOK (5nOKOB) OH COAep~\I1T cxeMy, 3apaHee \I1H¢OPMIIIPY~1O 0 Ha
n\l1YIII\I1 \I1n\l1 OTCyTCTB\I1\11 \I1H¢OpMa4\11\11 B CTpOKe, coceAHe~ c B~BOAIIIMO~ 

CT P O K O ~ (eA\I1H\I14e~). 

P\l1 C. 

~ 

~Iil 

Ai 

Tt. -rj IS "T.?'" " 

(' 
At{ ,47

P\I1c.3. 

3Ta cxena BblnonHeHa Ha n3 2111 C OTKPblTblM\I1 KonneKTOpaM\I1, OAH\I1 
BXOA~ KOTOP~X B Ka~AOM \113 pa3p~AoB per\l1CTpa nOAKnIOYeH~ K \I1H
¢OpMa~\I10HHbIM BbIXOAaM, a apyrwe - K eA\I1HIIIYHblM BblXOAaM rpar r e
pOB coceAH\I1X, CTapW\I1X pa3p~AoB. B~XOA~ 3T\I1X n3 05beA\I1HeH~ \11 
nOAKnlOYeHbl K 05~e~ An~ H\I1 X HarpY3Ke, Ha KOTOPO~ \11 nO~Bn~eTC~ 

curaan CE , 3a5narOBpeMeHHO \I1H¢OPM\I1PYIOW\I1~ 0 Han\l1Y\I1\11 AaHHblX B 
CTpOKe, coceAHe~ C B~BOA\I1MO~. 

1113 c xeM P\l1C. 1, 2 III 3 TaK~e BIIIAHO, "ITO MaKC\I1ManbHOe Bpe
M~ (t ) npO XO~AeH\I1~ B H\I1X C\I1rHanaM\I1 3anpeTa pa 3p~AOB, He COm

Aep~a~\I1 x \I1H¢OpMa~lIIlO, COOTB eT CTseHHO paBHO:
 

till - L . !'i tic . (1)
I 

t • L . 01 0.1 HC • (2 )
III ~ 

t • L . 0 ~ 0,2 HC. (3)til:} 

\I1 CTp e. 0,1 HC - opeMR 
III 5 - ~peM~ pacnpocr 

\I1 CT

HC 

II
\11 
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L·5 L · 5+ 0,1 L·5 + 0,2
H He ,	 (4 ) t l p p P	 p 

rAe P - pa3p~AHoCTb per~cTpa. np~ 3TOM Ben~Y~H~, 05paTH~e 3T~M 

BpeMeHaM, 3KB~BaneHTH~ yaCTOTaM (F ) npo xo~AeH~~ B H~X pa3
. 3KB 

P~AOB 5e3 ~H¢opMa~~~: 

p1 P	 P 
F 3 KB -= - - H -- r r u. ( 5 ) 

l · 5 L· 5 +0,1 l·5 + 0,2 t 1p 

~CHO, YTO 3T~ yaCTOTbl nO~CKa pa3p~AoB B per~cTpax c ~H¢opMa
~~e~ 5YAyT npeaensuo B03MO~HbIM~, OrpaH~Y~BaeMbIM~ CKOpOCTbfO 
pacnpocTpaHeH~~ TOKa no npoBoAH~KY. 

OAHaKo 3AeCb cneAyeT oTMeT~Tb , YTO B ABy xypoBHeB~ x XY Ba
p~aHTa x ~cnonb30BaH~~ 3T~ X per~cTpoB / 2 1 MaKC~ManbHO B03MO~Ha~ 

3KB~BaneHTHa~ yaCTOTa nO~CKa KaHanOB cneKTpoMeTpoB co 3HaYawe~ 

~H¢opMa~~e~ W3 KB. Ma Ke. ) npeaercur 3KB~BaneHTHYfO YaCToTy no su 
pa~eH~fO (5) B P pa3 , rAe P - pa3p~AHoCTb per~cTpa Y~cna - pe
r~cTp a X. Ha caMOM Aene B per~CTpe Y 3a BpeMe Ha , paBH~e t 1 ' 

..h	 11 ..5YAYT n ponycKaTbc~ Bce CBOAO 5H~e OT ~H~op Ma~~~ p a 3 p~A~ , Ka~A~~ 

~ 3 KOTOpblX COOTBeTCTByeT P pa3p~AHblM rpynn ar« peruc rpapyetaax 
KaHanOB, no p a 3 p~AHoCHM , paBHblM p a 3 p ~ AH O C T ~ M pe rn crp oa Y~ cna 
pe r~ CTpOB X, n03ToMY 

F' • I" P • 
aK B. MaKe. OKS . 

3TOT n p ~ Me p sunaer cs HarmlAHo li1 ~J1n fO C T p a 4~C~ BbICOKOL.1 3cjxp eK T~B

H O O C T~ ~ cn onb 3 0BaH~~ ABYXKOOPA~H aTH O r O nO ~ C K a 3Hayaweli1 ~H¢OP
M a ~~~, Bn e p O ~ e np~MeHeHHo ro B nB3 O~H~ / C / . TaK, Hanp~Me p, B 
'y Cn OB~HX 1000- npOBonOYHbIX KaMep r .. J lOOO .. :12 , 

F • I" .32 . 
3 K B . M UK C . OK II. 

B H a~60ne e llMpOKO ~ cnonb3yeMb l x npaopur 
05blYHO Bb l n onH ~ eMblX AnSl Ka~Aoro ~:J paapnno 
runa TTL cep~ 1i1 155 , 555 I 531 , nopa 3p~Atlbl 

CT BeHHO ~MefOT 3t, a \ i e H ~ Sl 2 . 15 ; 2 . 5 ~ 

uiaior nopaapsnusre 3aA e p~K ~ perucr poa no 
COO TB eTCTBCHHO B 300 , 100 ~ 54 pa3a . OT 
AeHHbie 3Ae Cb per ucrpu c napennensuoa no 
CKopoc n lblM B0 3MO~HO C T Sl M npenuuaror CKOpO 

B 

CTpOB C nocneAOBaTenbHoli1 nor~Koli1 3anpeTa 50nee yeM Ha 1 ,5 no

pSlAKa. 6naroAapSl 3 T~M per~CTpaM ~ Te XH~YeCK~M peweH~SlM /2.10 1
 

AOCT~raeTCSl YBen~YeH~e CKOPOCT~ nO~CKa ~H¢opMa~~~ B cpeAHeM
 
50nee , yeM Ha 3,5 nopSlAKa, ~ 06o eMHoro ee c~aT~~ - TaKme B
 
cpeAHeM nOYT~ Ha nopSlAoK.
 

3AKnfOYEH~E 

Paapatio r aau ~ np~BeAeHbJ Bap~aHTbl HOBblX cxeMHO npoc rux ¢yHK
~~OHanbHO nonH~ X np~op~TeTH~ X per~cTpOB, CKOPOCT~ nO~CKa OA~

HOYHbl X pa3p~AOB C ~H¢opMa~~eli1 , a TaK~e pa3pSlAOB , 3aH~MaeMb1X
 

Kpa Ii1H~M~ eA~H~~aM~ KnaCTepOB , B KOTOP~ X paBH~ ~n~ 5n~3K~ CKOpO

CT~ npO XO~AeH~Sl TOKa no npoBoAH~KY .
 

B ABY XYPOBHeB~ X Bap~aHTa x np~MeHeH~~ np~op~ Te TH~ X per~CT

pOB 3T~ npeAenbH~e CKOPOCT~ nO~CKa ~H¢opMa~~~ YBen~Y~BafOTCSl 

50nee yeM Ha nop~AoK. 

CxeMHaSl npOC TOTa per~cTpoB , ~ x w~pOK~e ¢Y HK4~oHanbH~e ~ npe
AenbH~e CKOpOCTH~e B03MO~HOCT~ AafOT npaBO Ha B~BOA 0 TOM, YTO 
~M~ B ABy xypOBHeB~ X Bap~aHTa x ~cnonb30BaH~Sl , Hanp~Mep, 

B aapua-rra x / 2, 10/ , aaaeouieao peuiexne np05neM no C03AaH~fO 
COBpeMeHHblX YH~BepcanbHbl X 5bICTpOAe~CTBYfOW~ X ~ B TO ~e BpeM~ 

3KOHOM~YHbIX aBTOMaT~YeCK~ X per~CTp~PYfOW~X YCTPOIi1CTB (APY) An~ 

MHOrOAaTY~KOBbI X 3Kcnep~MeHTOB SlAepHoli1 ¢~3~K~, nonYY~BW~ X Ha~

60nee w~poKoe npaKT~YeCKOe np~M eHeH~e /13 1 . 
3HaY~TenbHoe YBen~YeH~e CKOPOCT~ pa60T~ np~op~T eT H ~X p er ~ CT

POB np~BeAeT K ewe 60nee W~POKOMY np~MeHeH~fO B ¢~3~YeCK~ X 3KC
nep~MeH Ta x nporpaMMHo-np04e ccopH~ X C~C T e M oT50pa non e 3H~X CO
6b IT~L.1 /lo1 1 • 
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PYKon~ Cb n o c Tyn~n 

fpaqeB A.f.	 PI 0-88-679 
BblcTpogeHcTBYJOll\He npaopa're-rnue pe r-ac r psr 

Ilpaaenenu c xer-nro aecrroxnue 6blcTpogeHcTBYJOmHe ynpaarra-: 
exsre aapaaarsr rtpno pn'r-e-r-asrx perHCTpOB, BbillonHHeMblX na no
r Hqe CKHX 3neMeHTax C rrapannenbHoH H rrapannenbHo-rrocnego
BaTenbHOH no r HKOH nO HCKa H 3arrpeTa pa3PHAOB, 3aHHMaeMbIX 
KpaHHHMH egHHHIJ;aMH KnaCTep OB. CKOPOCTH rrpoxo~ellHH CHrHa
naMH pa3pHgoB B perHCTpax 6e3 HH~OpMaI.J;RH gocTliraIDTCH paB
HblMH HnH 6JJH 3K HMH CKOpOCTH rrpO XOJKAeHHH CHrH anOB no n po-: 
BOgHHKy. Per-nc -r-psi no rrpmnutny rrOCTpoeHHH He HMelOT or-paaa
qeHHH no qHC Jly pe r-ac r pupyexerx B xna c repax co cenuax erra
HHIJ;, H paC CqHTa HbJ gnH no nxrnoveaaa K c rannapr aaa nOrHqe~ 

CKHM cxe MaM, yHHBepc anbHblM no CBOHM B03MO)l(HOCTHM H Ha3Ha
qeJlHlO . 

Pa60Ta nsmo.nn ea a B Jla 60paTOpHH BblCOKHX rrpo6neM Ollill1 . . 

Ilpenpanr 06beAHHeHHoro HHCTHTyT8 anepasrx HccneD;oBaHHH.lly6Ha 1988 

ll c pc uon O. C. TI HHor p3!.J;o lloii 

Grac hcv A . G.	 PI O- 88- 679 
Fn s t Pr i o ri t y Re g i s t er s 

Ci r c lI i.t s o f f a s t s irnp l c c o n t r ol. Lcd ve r s i on s or p r i o r i 
ty r cg i. s t e r s made on l og ic c l cmcu t s wi th a pu r a l l cl. a nd 
p n ru l Lu l. e- s c r i n l l og i c o r e n c h II/lU f. o r h i dd i ng of p Ln CQH o r 
bound u r y un i t s o f c l u s t or s n r o g i ve n . Vc l.oc Lt i c s o f Hi g 
11111 t r n nnmin s i.o n or p l nc c s i n r eg i u t e r s wit hou t iu f o r mn 
t ln u EI re c qun l o r ne a r vcl oc i t i c s o f u igun l t r u ru un i s ni.on 
/Ilong t he c undul: t or . Hc g i Ht: e r s nrc l:o l\lI t r llc tcd no l hn !.: 
t l l\ :Y n r u 110 1: limi t e d hy t he nu mbc r o f' r cgia t c r ud in cl u s 
l: cr ll lI ~ i Bh bo r i n g I1 n i l H. They nr u in t ll nd cd for c OJl llec t i. on 
wit h u t nudn r d nu t unm t i on II lI d compu tn t l ona l t c c hu i.quc u 
l og i c 11 I II c L: fl 11 11 d t IIII :.1 hCl V c 1111 i.v L: r sn l po a ll i h i li. t i c 8 1'\11d 
pu (' l' l l /-l I' H . 

T h o iuv c s t i g u t i o u h il S h c uu p c r to r uu -d a t t h c l .a h o ru t o ry
or II tg h Ellu rg i lJII , .J I NR. 

" roprln t o f Lh ll .J" lnl In. lItu Lt: for Nucl ear Illll uurch . Dullnll I OllH 
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PYKonVlCb nocTynV1na B V13AaTenbcKV1Vl OTAen 
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I'PII'Il.: 1I A.I '. P10 - 88- u'1( 
BIoIl; 'I 'PO)\u{\ c 'J' II YIOIl\IIC II pHOpHTCT I[ hi e pe I'HC1'Pbl 

IIPIIII C)\CJII ,I CXCMIIO I1e CJlO)KlIbIC 6bIC 'I'p O,L\eHC'I'UYIOIl\HC ynpa llJUI 
~M h le lin plt:lJl'['bl IlpHO pa-re 'I' HblX par-ae TpOB, DblflOJIHH CMhlX JI ll JIU 

l'II'Wl:I<l IX ::lJIeMeHT ax c rrapil JIJIe JIbHOH H napaJIJleJIJ )I1 0-11 0 C J W ) ~ O 

1I:ITCJlbIIOii JlorHKOH rrOI1CKa 11 s a npe r a pa s pauon , 311 IlI1 MIIU MhIX 
I<PIli'lIl1 lfoolll C,L\HHHI\aMI1 xn a c r e pos • CKOPOCTH np ()X O )K,L ~ C IIlIlI c m- nu
JlnNII !>i13p HgOB B pe r a c-rpa x 6e3 I1I1(lJopMa~HH nocru r-rnm -c u pa ll
IIhlfoolI1 IlJ lI! 6JlH3KHMH CKOpO CTI1 rrpO xo)K,L\CHI1H CHr H3JIO II IIO II!)() 
II U ) ~II H I<Y . Per-nc -rpu no npuu uan y n OCTpOCHHlI He HMCIU'I' OI' PUIIH
'1 CIlIli'1 110 4HCJlY pe r-nc r-pupvexsrx B xnact-e pax coc eznrux e)~H 

III'II~, II pa CCtIHTa Hbl gJlH rrogKJIJOtI eHI1H K c r- a nn a p-rasue JlOrH'Ie-' 
CI<l IM e XCM3M, yHHB epCaJlbHblM 11 0 CBOHM B03MO JKHO CTflM H Ha 3Ha 
ue tu uo . 

Pn (JOTa asmornre na B Jla 60 pa TO pUH BblC OK HX n p06J1e M Oll5II1 . . 

npCnpIUIT 0 61> erum eHHor o HHCTHTyTa anepasrx HCCJIerxoBaHHH. ny6Ha 1988 

ITe pe Bog O. C . BHHorpag OBOH 

Gr a c hev A.G. P10-88-679 
Fast Priority Re g i s t e r s 

Circuits o f fa s t simple c on t r o l l ed vcrsions o f priori
t y registers ma de on logic e l eme n t s with a parallel a nd 
parallel-serial l ogic of ea ch and fo r b i dd i ng of places o f 
boundary units o f c l u s t e r s are g i v e n . Velocities of sig
nal transmission o f places in registers without informa
tion are equal or near velocities of signal transmission 
along the conductor. Registers are constructed so that 
they are not limited by the number of registered in c1us
t er ~ neighboring units. The y are intended for connection 
with standard aut omation and compu t a t i on a l techniques 
logical nets and thus have universal possibilities and 
purposes. 

The investigation has been pe r f orme d at the Laboratory
of High Energies, JINR. 
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