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Ha ycKopHTene l14>B8 B Cepnyxoae co3naaa ronocKonHti.ecKaH ycTaHoB

Ka/1/ Jl1IH HCC1191lOB8HHH ynpyroro paCC9HHHH '18CTHU BhlCOKHX 9HeprHH B JlHana-

30H9 sHeprHll: 40 .. 60 faB, pa5oTaroma~ Ha nHHHH c 8BM "M~acK-22"/21. 
CpenH perHCTpHpyeMbiX co5biTHll: B sKcnepHMeHTe. no H3ytieHHIO pacceH

HHH Ha M81lbl9 yr1lbl ll01IH C06biTHH1 HCllbiT8BlllHX pacceSIHHe Ha yron 501lblll9 

OllHOrO MH111IHp8JlH8H81 COCT8B1IH9T "' 0 15%. 8THM o5CTOHT91lbCTBOM orpaHH'IH

BaeTCSI CKOpOCTb ·ga6opa. CT8THCTHKH B paCCM8TpHB89MOM 9KCnepHM9HTe. 

llnst y5biCTp9HHSI Ha5opa CT8THCTHKH1 T.e. ll1ISI ll01l8B119HHSI npSIMbiX npoXOlKJl9-

HHH 6bl11 npell1IO>K9H H H3rOTOB119H/3,4/ 6biCTpblH apHtPM9TH'I9CKHil: npouec

COp1 KOTOpbiH 38 BpeMSI M9Hblll9 .1 MKC9K o5pa6aTbiB89T saperHCTpHpOB8HHYIO 

.HH!fJOpM8UHI01 Bbl'IHC1ISIH yr1lbl paCC9HHHH B X H J ll1IOCKOCTHX H Cp8BHHB8H 

HX C 381l8HHblMH KOHCT8HT8MH1 a llOC119 9TOrO Bbl/l89T paapelll9HH9 Ha nepenaqy 

C05biTHH B 8BM. 

llnst onpeneneHHH yrna. paccestHHSI ncnonbayeTcst HH¢opMaUHSI c Tpex 

ro/lOCKOllOB fQ 1 1 f02 H f04 (pH c. 1) • llBa nepBbiX. ronocKona COCTOSIT H3 

16. CUHiiTH111IHUHOllllblX TpexMH1lllHM9TpOBbiX C'I9T'IHKOB B K8>KJlOH ll1IOCKOCTH1 

f04 HMeeT 36 C'I9TtJHKOB lllHpHllOH 5 MM B ll1IOCKOCTH X H 24 C'I9T'IHK8 lllH

pHIIOil: 5 MM B ll1IOCKOCTH y .·.l1n!fJopM8UHSI C K8>KilOro rOJlOCKOll8 38lllHtPpO-

' 
BaHa B llBOH'Illbitl: Kon. KoopllHIIaTa TpaeKTopHH qacTHUbi B ronocKonax onpe-

nenseTcH COOTllOlll9llHHMH: 

X 
1 

A + aN(l} 

X B+bN(l) 
2 

.x C + c N(4) 
4 

3 

(1) 



r.ne N r 1, 2, 4 ) - HoMepa cpa6oTasmux c'IeT'IHKOB roaocxona 1 a,b,c :. mHpHua-. 

CUHHTH.11.11HUHOHHhlX C'IeT'IHKOB1 A,B,C - paCCTOHHHe roaoCKDOOB OT ycnoBHOft 

ocH. B oaHofi nnocxocTH ycnoBHe anH npHMoro npoxo*aeHHH MD*HD aanHcaTb 

B BHae: 

T,e, HC00.11b3YH ( 1) : 

X 
4 

M 

X 
2 

X 
2 

L 

X 
1 ( ?>. 

LcN(4)- (M+L)bN(2)+ MaN(J)+ L(C-B) + M(A- B)== 0. (3) 
.. · · , · . Ill 

nnH KOHKpeTH01l: reoMeTpHH YCT8HOBKH B cnyqae. npHMOro UpOXO*-

aeHHH B Ka*lto11 nnocKocTH itomKHO BbmonHHTb~H ycnosue · 

N 
p 

I 2-04• N(4) ;... 3-22· N(2) + 2N(J)- 27.]8.1 < z (4) 

rae Z - aaaaHHOe yrnoBoe OTKJIOHeHHe OT OpSIMOft, 3TOT aJiropHTM MO*HO 

38UHC8Tb B.HeKOTOpOM npH6.11H*eHHH B BHae1 yao6HOM anH apH~MeTH'IeCKOfi 

o6pa6oTKH 

N == I2•N(4)- 3•N(2)+ 2•N(l)-k l<z, 
( 5) 

rae k - KOia~~HUHeHTI 38BHCSIUIHit OT caBHrOB roaocxonoB OTHOCHTeJibHO OCH 

nyqxa. 

PaaHHUa peaynbTaToB Me*lty TO'IHbiM anr.opHTMoM .(4) H anropHTMOM (5) 

HmiJOCTpHpyeTCH Ha pHCo 2.KpHBbie a<jl~eKTHBHOCTH anropHTMOB 6bi.11H nony'IeHbl Me

TOaOM MoaTe-Kapno.ua SBM CDC 160.4 aJIH BOO cnyqaes ang Ka*ltoit y~no~ofi 
T~'IKH UpH yrne o6pe38HHH 0,5 Mpaa, 113 pHCyHKa BHaHo, 'ITO pa3~1HU8 a~eKTHB
HOCTefi asyx anropHTMOB HecymecTBeHHa, 

•• B.oiiee io~moe ycnoiiue· noaasneHHH npHMbiX np_oxo*aeimit. HMeeT BHa: 

yN 2 +N 2 <z' 
p p 

" % 

( 6) 

Oauaxo aTa ~opMyna_ o'IeHb Heyao6Ha anH aim~MeTH'Iecxofi o6pa6oTKH. 

Bnonue yaosneTsopHTenbHbii!: a<jl~exT .tiaeT ycnoBHe: 

~ 
I2N (4)- 3N (2) + 2N (1) - k I < z 

X X X X JC. ( 7). 

I 2N (4) - 3N (2) + 2N (1) 
y y y 

k 1 < z 
y y 
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B I'O.!lOCKona, a, b, c :. U!HpHH8 

HHe·ro.uocxonoe oT ycnoeaoa 

pOXO)K.!l9HHR MO)K}IO 38ITHC8Tb 

( ?>. 

. r-
'(A-B) 0 • ( 3) 

B cnyqae npRMoro npoxo)K-

R ycnoBHe 

)- 27.]8,1 < z (4) 

~oA. 8TOT aJiropHTM MO)KHO 

:o6aoM .unR apH<jJMeTHqecxoA 

(1)-k l<z, 
( 5) 

·.!lOCKOITOB OTHOCHTenbHO OCH 

TM()M .(4) H anropHTMOM (5) 

ropHTMOB. 6hinH · nonyqeahi Me

:nyq.aeB .unR Ka)K.!loA yrnoBoA 

I.Uao, qTo · pas~mua a<jJQJeKTHB- • 

( 6) 

~e: 

( j') . 

y 

\. 

J 
l 
\ 
! 

.. I 
I 

l 
1 
I 

:I 
J 

:, ... 

<.D 
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Qf 
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BEAM 
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TARGET 

A B 
c 

PHc •. 1. CxeMa aKcnepHMeJITan&JtoA ycTaJioBKH. 

N,• Ja,04·Nk>- 3,22·11(2) + 2.cio·l(l)-27,11Jct,CII 

N,• J2·N(4}- 3·11(2)+ 2-I(J.lc 4 lo.o-) 

PHc. 2. KpHBhie a4>4>eKTHBHOCTH TO'IHOro H npH6nH)KeJIHoro anropHTMa. 
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!·:·: 

SIBHBWGGCSI OCliOBOli:, .QJISI nocTpOGliHSI apHcpMGTH'IGCKOJ:'O . npoueccopa. Dpouec-: 

COp COCTOHT H3 .llBYX liG3aBHCHMbiX 6n?KOB X H y ; ApHcpMeTH'IGCKHe orrepa

UHH Ka:Htllbili: 6nOK BbiiTOnliSIGT_ ITO nporpaMMe: 

.. 

1. X +X 
l 4 

2. 2 (X l + X 
4 

) .. 

3. 2 X 2 ' 

4, . 2 X + 
2 

X 
2 ·-

5. 3 X + k , 
2 X 

'. 

6. I ·2 (X + X ) - ( 3 X + k ) I ' 
l '4· 2 X 

7• I 2 (x +···x ) - (3x + k ) I < z · 
c l 4 2 X l< 

BnoK-cxeMa rrpoueccopa rrpe.ocTaBnena Ha pHc. 3. KaK BH.llHO H3 rrpo-

rpaMMbi, .llnSI Ka)I(.QOft. KOOpJ:iHHBTbl ITpOH3BO.llH~CSI TpH onepaUHH Cn0)KGHHSI 1 

orrepaUHSI. HaXO:HtllGliHH MO.llfnSI pa31IOCTH H onepaUHSI cpaBliGHHSio Jlmi BbiiTOn

HGliHSI Ka)K.llOll: H3 aTHX orrepaUHH HMGGTCSI OT.QGnbHbiH apHcpMeTH'IGCKHfi yaen. 

Dpn aToM aoapacTaeT qncno .rrpnMeaeHUbiX KoMnoaeHToB, o.oaaKo, aaaqnTenb

ao ITOBbiWaGTCSI CKOpOCTb o6pa6oTKH H yBenH'JHBaeTCSI aane)KliOCTb H npoCTOTa 

pa6oTbi ycTpoli:cTBa. 11a!flopMaUHSI. n3 4>8Y ro.oocKorroB Ko.onpyeTcSI B .llBOH'IllbiH 

KO.ll n B npoueccop nocTynaeT y)Ke B an.oe cTaH.oapTlibiX H11M-nMnynhcoB 

WHpHHOli: 100 liCeK; npH aTOM BbiiTOnHGHbl ycnOBHSI Ha cpa6aTb!B8HHG O.llHOrO 

if TOnhKo o.oHoro cqeT'IHKa B Ka)I(.QOM ro.oocKone. 

nocKonbKY npoueccop' BbiiTOnHeH H3 HHTerpanbHbiX Mo.oynell: THna TT n,. 
rrepaoua~anbHaSI niicpopMa.uHSI . TpaacimpyeTCSI. n~. ypo~uefi ·..:: ·o, 70 Ha ypoBHH 

· +5 B ( pnc. 4). ·Jlanbwe nacpopMauna npoxonni q·epea cxeMy eo poT yrrpaBJISie

.. Mofi MacTep-HMnynbcoM. ycTaHoBKH n aanoMHHaeTCSI a' Tpnrrepe R - S , 

BbmonHeHHOM aa· .oayx cxeMax 11-HE .oiui: Ka)K.ooro- KaHana. Bee- TpHrrep~I . . . ' . ' 

ycTaHaBnHBaiDTCSI H~ 0 .llO npHXO.lla ,HUcpopM~UHH (Ha BXO.ll CXGMbl o6ny'IGHHG 

no.QaBaTb MO)KHO TaK)KG HMitynbC BOpOT) OTpHUaTeJibHbiM HMnynbCOM nnnTenb

HOCTbiD 20 ~CGK 1 Bbipa6oTaHHbiM CXGMOH nncp!fl epe!IU!JpOBaHHSI (pHCo 4) 1 C.lle

naHJIOli: H3 4 cxeM 11-HE • Jlna nepeoro H BToporo ronocKonoB ncnonhayeTCSI 

no 4 KaHana ( COCTOSiliHG 0000 COOTBGTCTByeT W9CTHai:tUaToMy C'IGT'IHKY) 1 

.onSI qeTaepToro - no 6 KaHanoB. 

ApHipMeTH'J_ecKne onepaunn_ BbmonHRIDTCSI napannenbHO -cnaxpoHH'IeCKHM 

cnoco60M1 T,e, Ha Ka)K.Qbili: HHcpOpMaUHOHHbiH 6HT B K8)K.QOM apHcpMeTH'J9CKOM 

yarie npnMeHeJia oT.oenbJiaS! cxeMa, a MO¥eHT noai3neHHSI Koaeqaoro peweHHSI 

o6yC1IOB1I91I OKOH'IBHH9M UHKJia nepGHOCOB B Ka)K.QOM yane. 
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ecKo~o npoueccopa. Dpouec

y ; ApH!flMeTH'IeCKHe onepa-

PH9• 3. KaK BHaHo Ha npo

·cg· TpH onepaUHH CJIO)KeHlt:SI, 

BUHSI CpaBHeHHSI, llnst BbinOJI

JibHblH apH!flMeTH'IeCKHH yaen, 

IOHeHTOB,· oaHBK0 0 3H8'1HTeJib

aeTCSI-Hane~HOCTb H npOCTOTa 

KOITOB KOaHpyeTCSI B aBOH'IHblH 

·aaaapTHbiX H11M-HMnynbCOB 

BHSI aa cpa6aTbiBaHHe oaaoro 

one. 

panba,blX Moayneii THna TT n,. 
I ypoaneii:<.: 0, 70 Ha ypOBHH 

epea CXeMy BOpOT ynpaBnste

lHHaeTCSI B TpHrrepe R -· S , 

{aoro: Kaaa~a. Bee. TpHrrep~r 
1 (~a Bxoil -~xeMbi o6nyqeHHe 

ieni.llbiM HMnynbcoM aJIHTeJib

pellu!lpcniaalist (pHc. 4), cae

·pro rOJlOCKOfiOB HCfiOJib3yeTCSI 

meCTH8llU8TOMy C'leT'IHKy), 

napaJIJieJibHO -CHHXpOHH'IeCKHM 

IT B K8lKJlOM apH!flMeTH'JeCKOM. 

IOSIBJieHHSI KOHe'IJIOrO pemeHHSI 

JKaOM yane. 

PHc. 3, BnoK-cxeMa npoueccopa, 

PHc, 4. CxeMa TpaacmrTopa, sopoT H sanOMHHaHHH 
"ooOlHMH CXeMaMH copoca H CTpOoHpoBaHHH, 
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n .·- paapHJlHbdl: cyMMaTop Bhmonaea H3 napannenbHO coenHHeHHbiX 

nonHbiX OJlHOOHTHbiX CYMM8TOpOB ( pHCo 5); onepaUHH YMHO:>K9HHH Ha JlBB 

ocymecTBnHeTCH CJlBHroM scex paapHJlOB B cTopoay cTapwHx oHTOBo YMHo

)1{9HHe Ha TpH ne.rJaeTCH Cn0)1{9HH9M Jl8HHOI'O tiHcna C 91"0 YllB09HHO:Il: BenHtJH

HO:Il:o Monynh C pa3HO?TH onpenenH9TCH npH DOMOIIIH JlBYX C9MHpa3pHJlHbiX 

CX9M Bbi'JHTaHHH, COCTaBneHHbiX H3 nonHbiX OJlHOOHTHbiX CX9M Bbi'JHTBHHH 
. ' ' . . : . . ~ 

(pHc. 6), 6oenHHeHHbiX napannenbHO ( pHc. 7). Ha cooTBeTcTsyromHe BXOJlbi 

cxeM BbittHTaHHH yMea~waeMo e H BbittHTaeMoe nonaHbi B nepecTasneHHOM no

PHJlKe. BbiXOJlbi cxeM npourmeHbi 'ttepea sopoTa, oTKpbiBaeMhie nepeaocoM Ha 

nocnellH9il: D03HUHH. CX9Mbi Bbi'JHT8HHH, B KOTopoft yM9HbW89M09 M9H99 Bbi'JHTa-

, eMoro, a aaTeM cyMMHpoBaHhi. CxeMa cpaBHeHHH (pHc. 8) HUieT caMbiil: cTap

WHii: paapHJl, B KOTopoM He Bhmonaeao paBeHcTBo, 6nolmpyeT ocTanbHbie pa3-

PHJlbi H BbiJl89T p9W9HH9o 

YcTpoil:cTBo paooTaeT c Hc.nonhaosaHHeM ceMHpa3pHnaoro cnosa (uH<jlpbi 

H8 BX0Jl8X 8pH<j!MeTH'J9CKHX yanOB (pH Co 3) DOK83biB8IOT, K8KH9 pa3pHJlbi B 

ll8HliOM yane HCDOnb3YIOTCH) • TiocTOHHHbi9 . k H z HaoHpaiOTCH TyMonepaMH, 

M8KCHManbHbiil:. yron pacceHHHH (KOHCTBHTa z COCTaBnHeT 0,8 Mpan, M8K-:-

cHManhnoe K - 165 MM. PeweHHH 6noKoB X H Y cse.lieHbi aa cxeMy 

COBD8Jl9HHH, KOTopaH BbiJlBE!T aanpeT Ha nepenaqy COObiTHil: B 3BM, ecnH 

B nnocKOCTHX x H y ae obrno pacceHHHH. BpeMH peweHHH . on~rcaaaoro npo

ueccopa nnH aaHoonee aeonarononyttHoro cnyttaH c~cTaBnHe~ 800 aceK. 

BcH cHcTeMa· Bhmonaeaa na · HJITerpanhHbiX MonynHx. TTn THna J1..;.HE, 

conep:>KHT· oKono '200 TaKHX Monyneil: H noMeiiieHa B OJlHOil: KOp3HHe CTOil:KH 

'BHWHB' B COCTaBe onoKa X • onoKa r H 6noKa DHTaHHSI (Sa, 5a). 

ABTOpbi. DOlrb3YIOTCH cnyttaeM Bbipa3HTb: onaronapHOCTb c.B. Hypywesy, 

A~A • .UepeBIIIHKOBy, 3. l.Jexy H n. TypeKy H 38 'none3Hbl9 OOCY:>Kil9HHSI H 

DOMOIIIb B H3I'OTOBn9HHH Dpoueccopa. 
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1 • napannenbHO coeJlHHeHHbiX 

IepaUH.II yMHO:lKeliH.II H8 JlB8 

>oay cTapwHx 6HTOB. YMao

Jia c ero YllBOeHHoft aenHt~H -

DMOWH JlBYX CeMHpaap.IIJlRbiX 

H06HTHbiX· CXeM Bbi'IHT8HH.II 

Ha COOTBeTCTByiOmHe BXOJlbi 

>Jl8Hbi B nepecTaBneHHOM no

OTKpbiBaeMbie nepeaocoM Ha 

yMeHbwaeMoe MeHee Bbi'IHTa

(pHc. 8) HW9T C8Mbift CTap-

>1 6noKHpyeT ocTanbHbie paa-

aMHpaap.IIJlHoro cnoaa ( uH4Jpbi 

mabiB8IOT1 K8KHe paap.IIJlbi B 

z H86HpaiOTC.II TyM6nepaMH 1 

COCTaBn.lleT 0,8 Mp8Jl1 M8K~ 

X · H . Y. cae.ileHbi aa cxeMy 

lB'IY co6biTHtl: B · SBM, ecnH 

·M.II peweHHH. OfiHC8HHOro npo

rt~a.ll cocTaBn.lle~ 800 aceK. 

x M~ayn.11x TTn THna 11-HE, 

lH8 B OJlHOtl: KOp3HHe CTOil:KH 

H 6noKa nHTaliH.II ( 5a, 5a) •,. 

!aroaapHOCTb c.B. Hypyweay, 

sa ndne3Hbie ·o6cy)I{Jlel!H.II H 

1 

To 
• • • • • I • • I • • I • I • I I • • I 

• • I I • I • I • I • I I • I· 
I I I I 

Puc, 5. CxeMa nonaoro OJlHOOHTHoro cyMMaTopa. 

"· . 
• • • I • • • I • I I • • • I 
I • I • I· I 
I I I 

Dfff. 

Puc. a nonHa.lt OJlHOOUTH8SI c~eMa Bbl'IHT8HH.It. 
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0. o. D, 

Pnc. 7. CxeMa onpeneneHHH MonynH paaHocTH. 

IF R>S, Esl 

IF RES, E =0 

E 

Pnc, 8, CxeMa cpaBH9HHH, 
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ymr. pa3liOCTHo 

R, So 

IF R>S, E•l 

IF R~S, E •0 

!lll!Sio 
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