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naOopatOpHH ~epHHX npoOneM Od~e~HH6HHOrO HHCTHTyta a~epHHX 

HCCne~OBaHHI, r. ~Oaa, KOCKOBCKOI oOnacTH. 

C ~HCCepT8l{H6 ~ MOXHO 03HBKOMHTLCH B 6~6n~OT6K6 0~~ . 

YqeHH~ CeKpeTBPL Cll6l{H8~3HpOB8HHOro COB6TB 

KBH~H~BT ~3MKO-M8 T6MBTMqecKHX HBYK 
ll .A.EATYCOB 

Coa~aHHhliA B JiaOopaTop~~ H,llepHHX npc 

CTHTYTB ~epHbiX ~CCJI6,l(OBBH~ t1 MBrH~TH~tl I 

JIHeTC H YH~KBilLHOM yCTBHOBKO~ ~nH npoBe,l\E 
aKcnep~weHTOB. EonLwoe MecTo B cneKTpowE 
annapaTypa, KDTopaa oOecneq~aeT npoBe~E 
M o6paooTKY HH~opwauzz. 

9neKTpOHHBH annapaTypa, np~M6HHeM8 l 

nep~M6HTBJILHOH H~epHOM ~~3RKe, npeACTSBJ 
1.1~, RCllOJIL3YIOll!R6 Oll!U,HaKOTineHHUtl B p83J 
HMKH ~ Bblqzc~T6JILHOJ1 TeXH~KM, ~ Tpe6yxJm 
~ Texaonor~qecKol1 npopaooTK~. 

KaK ~ B APYr~x oOnacTHX aneKTPOHHOJ 
H,llepHOH aneKTpOHRK8 B H8CT0Hll!88 Bp81.1H CC 
KOJI8HMe np~6opoB. 9neMeHTHOH 6830H TpeTJ 
coBpeweHHble ~HTerpanLH~e w~Kpocxeuu, a 1 

aToro noKo~eHMH xapaKTepHa rny6oKaH yH~~ 
KOHCTpyKI{R~ M ypOBHe~ ll~TS~MX HBnpH~eH} 
pewee COllpH~eHHe OT~enLHbiX 6nOKOB M yCTJ 

XapaKTepeH czcTeMHUH no~xo~ np1 
TpeTLero noKoneHRH. 

C pOCTOM CJIO~HOCT~ 3JI8KTpOHHbiX yCTJ 
qzBa rom~uca Kon~qecTBOM nocTynaiOmeiA MHWOJ 

~aqa B SBM AJIH o6paooTKH. ~nH aTol1 uenz 
~apT KAMAK, Hawe~wz.ii B HaCToamee BpeMH n 
BO MHOrMX HCCJie~OBBTeJILCK~X l{eHTpax KMpl 

naHHBH paOOTB llOCBHll!6H8 pa3p800TKe 
ycTpOHCTB ~JIH MSrH~THOrO HCKpOBOrO Cll6K ~ 

~~CC6pT8l{HH COCTO~T H3 4 rnaB. 

B nepBOI rnaae yxasaao HaaHaqeHze, 
pHCTHKH H ~aHO OllHCaHHe COCTaBHHX qacre~ 
cneKrpowerpa. OcaoBHOtl qacthD cneKrpower 
50 onrzqecKHX HCKpOBUX Kawep paawepow 15 



B !a6opaTOpHH ~epHUX npooneM 06be~HH6HHO-· 

.• J 

xa~HABT :rexHHqecKHX aayK A.H. CHHaeB. 

n n 1976 r. 

1976 r. B 

coBera .ll-56/3 

npoOBeM 06~eAHH6HHOrO HHCTHTyTa a~epHHX 

COCTOIIITCH 11 "· 

, KOCKOBCKOI 004aC1'Ho 

MOEHO 03HBKOMHTl>CH B OHOHHOTeKe O~M. 

Kpe:rap:D cne~Han~~~alllpo:BaHHoro-cci:Bei'a· 

~3HKO-MaTeMa:rHqecKHX HayK 
kJ.A.EATYCOB 

Co3~8HHUH B I!a6opSTOpHH ~epHUX npo6r.eM 06be~HH6HHOrO HH
CTHTYTS ~epHUX HCCJI6,l!OBSHHH liSrHHTH.!lH HCKpOBOH CU6KTpOM6Tp HB
Jlfl6TCH YHHKSal>HOll YCTSHOBKOi1 ,ll:1IH npoBe,lleHHH mHpOKOrO KJISC.Ca 
aKcnepHMBHTOB. Eon:Dmoe ~ec:ro B cnex:rpoue:rpe aaHHMae:r aneK:rpOHHS~ 

annapa:rypa, Ko:ropaH.o6ecneqRSae:r npoBe,lleHHe HauepeHHi1, Ha~onneHHe 
Ill OOpSOOTKY HH~OpMa~HHo 

SneKTpOHHSH annapa:rypa, npHM6HH6MSH E HaCTOHmee BpeMH B 3KC
nepHM6HTaJI:DHOH H,llepHOH ~H3HKe, npe~CTaBJIHBT COOOH CJIO~H.!le CMCTe

. MU, HCUOJI:D3YIOII!H6 OUilT,HaKOnJieHH!llt .B p83JII.NHWC OOJiaCTHX aneKTpO-. 
HMKH M Bblql1CJIHT6Jll>HOH TBXHHKH, H Tpe6yromHe Xopome'il KOHCTPYKTHBHOH 
H TBXHOJIOrHqeCKOH npopa60TKH. 

Kax 111 B ,llpyrHx oonac:rHx anex:rpoHHoro npuoopo~:rpoeHHH, B 
H,llepHOH 3JlBKTpOHHKe B H8CTOH11!8B BPBMH C03~8HO HOBOe - :rpe:r:De no
KOJI6HHe npH60pOB. 9JIBMBHTHOH 6a30H Tpe:r:Dero UOKOJI6HHH HBJIHIOTCH 
COBpBMBHHble HHTerpan:DH!lB Ml1KpOCX6M!l 1 a ,l!JIH CTpyKTypu annapa:ryp.u 
a:roro UOKO~BHHH xapaKTepHa rnyOOKSH YHllWHKS~RH.CMrHSJIOB H mHH, 
KOHCTpyK~HH H ypOBHBH UHTaiOII!HX HanpH~eHMl1, q:ro o6ecneqRBaeT XO
pomee conpa~eHMe OT,llBJll>HUX OJIOKOB M yc:rpOHCTB B OOJI:DIDMX CMCTeMaX. 
XapaKTepeH CRCT8MH!lR .nO,llXO~ np11 C03~8Hl1M annapa:rypbl 
Tpe:r:Dero UOKOJIBHMH. 

C pOCTOM CJIO~HOCTM 3JI6KTPOHHUX yCTpOHCTB M B CBH3M C. YBBJIM
qnBS!OUIMMCH KOJIMqecTB ou nocTynaiOUieil 1m~opuau1m Heo6xo~ID.Ia. ee nepe
.llS'ia :s SBM .llJIH o6pa6oTKH. ,ZJ,na aToi1 uenM Y.ll06Ho npHMeHHT:D~'CTaH..: 

,l!SpT KAMAK, Hame,llWHil B HSCTOHUiee Bpeu.a mHpOKOe pacnpoCTpSHCHMe 
BO MHOrHX HCC118,l!OB8~8:1Il>CKMX UBHTpSX MMpa. 

,Zl,SHHSH pa6o:ra UOCB.HII!BHS paapa60TKe HBKOTOp.!lX 3JI6KTpOHHbiX 
yc:rpoilcTB .ll:1IH uarHHTHoro MCKpo:Boro cnex:rpoue:rpa. 

,Zl,HCCepTSUHH COCTOMT 1113 4 rJiaB. 

B nepBo2 rnaBe yxasaao HaaHaqeHHe, hpHBe~eHH xparxHe xapaK:re~ 
pHCTHKH H ~aHO OUHCaHHe COC1'aBHHX qac:re2 MarHHTHOrO HCKpOBOrO . 
cnex:rpoMe:rpa.· OcaoBHolt··qac:r:Dil··cneupo1de:rpa RBnsiexcH·ciC::rew ·I! a-· 
50 OUTHqecKHX HCKpOB!lX KaMep pa3M8p0M 150 CM X 130 CM. KaMepll 
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pacnonoxeuH B paOotreu oO~eue uarHHTa CIT-136, KOTOpHtt HMeeT ~nHHY 
500 CY. llepe~·KauepaHH YCTaHOBneHH K6~HHe KOHBepTOpH ~nH perHCT
panHH rawa-xaaHTOB. PaapemaD!llee a·peKH HCKpoaux xauep oxono J MKC. 
COONTHH B HCKpOBHX xauepax ~OTOrpa¢HpYJlTCH npH TIOMO~ CIHCTpO~ettCT
BYillliHX ~oroperHcTparopoa. 

nanee B 3TOH rnaae npMBO~HTCH CTpyKTypa 3H6KTPOHH0rt CHCT6MU, 
;ynpaBnHIOll!6rt pa60TOi1 cneKTpOMeTpa,H Kp8TK06 OllHC8HH6 ee yanoa. B 
CHCT6MY ynpaaneHHH, BHp86BT.biB810li!YIO··CHrHan, aanycKBIOli!Hii Cll6KTPO
M6Tp, BXO~HT rpynna CUHHTHHHHUHOHH.b!X H trepeHKOBCKHX.Ctl6TtlHKOB, 
~BYX3830pHBH nponopUHOHBHDH8H KBMepa H Kp6MHH6B.b!H ~6T6KTOp. CHC
T6MB npoaonoquux HCKpoaux Ka~tep npe~uasnaqeHa ~nH HSMepeHMH HM
nynDca H HanpaaneHMH'qaCTHU, nona~810li!HX HB MHW6HDo naHH.b16 0 KOOp
~HH8TBX TpeKa nyqRoBoi1 qacTHnu auao~HTCH c Kauep Ha SBM HP-2100. 

Onpe~enHIOTCH. OCHOBH.ble TpeCioaaimH K paapa60TK6 sneKTPOHHOIJ 
annapaTypu, KOTopaw ~onlltHa paCioTBTD a TeqeuHe ~nwrenDHoro apeue
HH B yCHOBHHX CHnDH.biX nOK6X H 60HDIDHX MBPHHTH.b!X noneiJ. TBKHMH 
Tp660BBHHHMH HBHHIOTCH BNCOKBH HB~BlltHOCTD, llOM6XOYCTOHqHBOCTD, 
T6Mil8pBTYPHBH CTBCiHHDHOCTD, 6UCTp0~6HCTBHB, y~OCiCTBO ll0HD30BBHHH 
H HB60HDIDH6 ra6apHTH • .. ' 

Bo BTopol rnaae onHcaHo paapaCioTaHHOe Han ycrpoilcno ~H 
H3MepeHHR np~HnR nyqKOB 3apHX6HHHX traCTHU ycKOpHTenH.ilpH paapa-
CIOTKe : CIHn BHCipaH cnocoCI,OCHOBaHHHil Ha H31lepeHHH TOKa HOHH3a-
UHH,OC!pa3yeuoro qacrHnaKH nyqxa.3ror cnocoCI HaHCionee y~oCieH ~nH 

onpe~eneRHH np~HnH nyqKOB,HilellDtHX ~OCTaroqHO BHCOKYD HRT6HCHB-
HOCT:r.. B xaqeCTB6 per.liCTpBTOpa TOKB HCTIOHD3Y6TCH yCTBHOBH6HIIBH 
nepneH~HxynflpHo HanpaaneHHIO nyqxa npononoqHaH xauepa (HOHHaanH
OHHBH HnH nponOpUHOHBHDHBH), a HBKOTIH6HH6 38pH~B npOHSBO~HTCH HB 
KOH~6HCBTOpax, no_~C06j:(HII6HHHX K npOBOHOqKB!.I. 

Jlonxa paCioTu paapaCioTBHHoro ycTpoiJ:cTaa npHBMeHa na pHc. I. 
H8KOnHT6HDHH6 KOH~6HCBTOPH paa6HTH HB 2 rpynnu (no 32 KOH~6HCB~ 
TOpa B rpynne), .B KOTOpUX perHCTPHPYIOTCH COOTB6TCTB6HHO KOOP~H
H8T.bl x a y • K KBllt~OMY KOH~eHcaTopy nO.llKniOtren CTOK noneaoro 
Tp8H3HCTOpa, HrpBIOli!6PO pOnD HHH6ttHOPO KHIOtra. Bp6MH HBKOTIH6HHH 
38p~a HB KOH.ll6HCBTOpax onpe~enHeTCH trBCTOTOH paCiOT.bl renepaTopa 
UHKHB, KOTOp8H MO~BT Ci.biTD_ BHCipana B np6.l\6H8X I+30 ru. llo CHrHany 
PBHepaTopa UHKHB reHepaTop onpoca HBtrHHB6T BH.l\BBBTD HMTIYHDCH on
poca. Ha BpeMH HMDYHDCB onpoca HB O.l\HOH H3 32 B.biXOAHHX mHH .ll6mH
r,PpaT.Opa, onp6.l\6HH6MOH COCTOHHH6M Ctl6Ttll1KB, BOSHHKBBT HllilYHDC, 
O~KPUB81lli!HH COOTB6TCTBYIOli!HH HHHBHHHtt Kn!Otr B OCiOHX rpynnax, H HB-
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npHlltBHHH C B.b!CipaHH.biX KOH.l\6HCBTOpOB nep6.l\810TCH HB. B.biXO.l\H X 1'1 Y • 
3TH H8llpHllt6HHH MOlltHO HBCinBJ~TD HB OCUHHHOrP.~6 HHH perHCTpHpO-
BBTD C llOLIOli!DIO ~IHOrOKBHBHDHOrO BHBHHSBTOpa? .· . 

nanee npRBO.llHTCH oneHKB .l\HBTIBSOHB I'IHT6HCHBHOCT8H nytrKOB, KO
TOpue L!OlltHO perMCTPHP.OBBTD .l\BHH.b!M• M6TO.l\OM C llOMOll!DIO TOKOBOH HOHH-
3BUHOHHOH KBMepu/2,37. TOK HOHH38UHH I B KBL!epe CBH38H C HHT6H
CHBHOCTDIO qacTHU . N B nyque COOTHOIWHH6M 

K dE . e 
I= crx·X·-€-N, 

r.lle ~; = 2,6•Io3 3~/,C!f" - Y.llBHDHBH HOHHSB~HH, C03.l\BBB6MBH 
npOTOHBKH_C aneprHeli llO~KB I raB B KBM6pe, HBTIOHH6HHOH BOS.zlY
XOM npH aTi4oc!Jiepuou ]laaneHHH; . X - paccTOHHHe M6llt.llY animTPO.llBMH 
KB.116phl; ~ = 34 aB - Cp6.l\HHH SHeprHH, p8CXO.l\Y6MBH HB o6pS30BBHH6 
nap.bl HOHOBj e = 1,6•IO-I9 K - 3H6M6HT8pRUJ;i aapH.l\ trBCTHUHj 
K=0,5- K03!MHUHeUT COC5Hp8HJIIH HOHOB HB 3H6KTpO.ztBX KBM6p.bl npH HB
npHllt6HHH nopfi.l!Ka 2,5-r3.xB (TOK HBCHll!6HHH H6 . .llOCTHP86TCH). llO.ll
CTBBHB 3HaqeHHH YKBSBHHUX B6HHtrHH B ~OpMyny,.nonytrH.II 3HaqeHH6 
TOKB B BMnepax: 

I ~·o,s·ro-17N 
llOKa3UBaetCH, qto KHHHKanLRaa HHTeRCHBHOCTD nyqxa, KOTOpyo 

KOXHO H3M6pHTL C flOIIOJIILD TOKOBOJI HOHK3aiUIORHOR Kauepu, COCTaB

nHeT 

N · = 2•Io8 tracTHU/c. MJIH 

. nnH H3M6P6HHH ,liBHH.biM M6TO.zlOM )16Hee HHT6HCHBH.biX nyquoa Bue'..::.: 
CTO HOHH38UHOHHOtt KBM6p.bl.HCTIOHD30BBHBCD nponOp!UiOHBHDIIBH KBMepa, 
raaoaoe ycHneHHe KOTopoll uo;KeT Cl.b!TD.l\OBa.lleHo .llO I07• MaKcHManD
naH HHTBHCHBHOCTD nyqKOB npBKTHtr6CKH ae·orpaHHtr6HB H Onp6.l\6HH-

• 6TCH B.b!CiOpOM BenHqHIIH 38pH.ztHUX 6MKOCT6H H Bp6M6H6l4 HBKOTIH6HHH 
aap~a. 

·axcnnyaTanli'H paapat5oTannoro ycTpolicTaa KaK aa npoTOHHOM · 
CI'IHXpOTpORe H~BS, TBK'H HB CHHXPOUHKHOTPOH6 OllHH llOKB3B1!a, trTO 
OHO HllnH6TCH .llOCTBTOtrHt) npOCTLIK H YRHBEipcan:&HW, o6nB.llB6T BhiCO..:. 
KHM npocTpBHCTBeHHUM paapemeuHeM, MO~T paCioTBTD uenpep.b!BHO i 
nytrKBX 60nDmo11 HHTBHCHBHOCT~ .H He B.bl3UB88T HCK8llt6HHH npo~H1!H 
nytrKa. 
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Hanpeod'p 

.. 

Pnc. I. Enox-cxeua ycTpoiicT:aa AJIH onpe;l{eneHHH 
npori!HJIH ny'lKOB qacTH~ 

B Tpeneil rna:ae OllHC8H8. CHCT6M8 li8H6C6Hlill CJiylKe6HOll HHri!Op
M8J.UfU Ha WOTon"nemq. CHCTeMa ll03BOJIH6T H1HfOCRT:& nwl)opwau;mo i:.' 
OAHoro Tacino Ha q,oTonn8Hky JJ.BYX ~oToannapaio:a, yJJ.anei!iunc o;ium OT 
JJ.pyroro H8 p8CCTOHHH6 2800 MM. 

Paapa60T8HH8H HBMH CllCT61!8 H8H6C6HHH cnylite6HOH HH~OpM8~MH 
nonuocT:&ID ~AOBJieTBopaeT npHHHTUY B OllH~ TexHHlleCKHY ~pe6oBaHHHM 
Ha p83M6~6H¥16 l!HIJ!opu81.{HH H8 CHHMK8X, llO;l{.ll6lK8!llHX oopa c50TK6 H8 8B
TOM8THII6CKMX npuoopax. 06~~tHii BRA ycTpOiiCTD8 npHB6.7{6H H8 puc: 2. 

CHcTeMa _Bupa6aTuBaeT cne;zty~~yv cnT~e6HyD HHWOPMa~uro, uc
no.n:&ayeMyro npu 8BTOM8TH1.!6CKOH o6pa60TK6: 
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a) C:ron-va.pKH EpeHHepa - 2 _m:ryKH,KOTOpHe Hcnom,ayllTCSI ,JtJISI 
TOllHOH l}_lHKC8IU!H K8;ztpanpH 8BTOioi8THll6CKOH npOTHlltK6 llll6HKH. 

6) Onopime (pen8pHbi6) loi8TKH - !2 mTyK, KOTOpue npe;ztH83H8'16-
HH ,JtliH KOOp;ztHH8THOH llPHBH3KH H306p8lii:6HHH H8 K8,Jtpe. 

B) Houep K8;ztpa B ;l{BOHllH0-;!{6CHTHllHOM KO;zt6 - 32 .llBOH'lH!iX paa
pH;zt8 AHH.4 ;!{8CHTH'lHUX.~H~p. ~36UTOllHHH KO;l{ npHM6HH8TCH_AliH llOB!i
meHHH H8A6ltHOCTU. Ha K8X;l{yro A8CHTHllHYIO ~HilJpy OTBOAHTCH 8 ABOH'l
HUX pa3pH;ztOB 1 H3 KOTOpUX 4 BC8rA8 COA6pllt8T 8]\HHHey (38CB6lJ6HHYIO 
nonocxy) Ri 4 - Hyn. B nep:aux 4 paapH,Jtax aanHcu:aaeTcii AeCHTHti- · 
HBH ~~pa B npHMOM ;ztBOHllHO-AeCHTHllUOM KOJ\8 (KOA A), a B nocne;zt- · 
HHX - 38llHC!iB86TCH HJIH TO~ liC6 KOA, npH '16THOM 'lHCJie 6AHHH~ B 
;l{BOH'lHO~A6CHTH'lHOM KO;zte, HJIH 06p8THHH KOA 1 ~pH H6'18THOM 'lHCll6 
BAHHH~ {KOA B). llH~pa 0 llP8ACT8BllH6TCH A6CHTH'lHUM 'lUC.JJOM m'. 

r) Houep nneHKH B ABOH'lHO-,~tecHTH'lHOM KOAe - 32 ;ztBOH'lHuX 
paapH,Jt8 ,JtJIH 4 ,Jt6CHTH'lHUX ~H~p. 3anHC:& KOA8 ocy~eCTBJIH6TCH T8K 
:ate t K8K H HOMepa Ka,~tpa. . 

A) HmpopMa~Ha, noc:rynaJOlflSH or :auemHHX_perncTpnpyJO~Hx anex
TPOHHHX cxe~o~,- AO 32 ,7tBOH'lHUX paapHAOB. 3Ta HHqopMa~HH noxaau- ' 
B86T Cp860T8Bm.l4e Cll6T'lHKH B. rO,JtOCKom{-qe~KOH CHCTeMe, HHTH B npo
BOJIOllHOH KBiolepe H T.,Jt. 

KpOMe TOro, Bblp868TUB88TCH AOOOJIHHT6ll:&H8H HHri!OPMB~HH, HC-: 
ll0Jll>3Y6M8H TOllbKO npH BH3y8JI:&HOM llpOCMOTpe llJ16HKH, 8_HM6HHO: 

a) HOMep KBAPB.- 4 ,Jt6CHTHllHU8 ~Hq,pu; 

6) H01o18p llJ16HKH - 4 A6CHTH'lH!i6 ~H~p!i; 

B) o6oaHat~eHHe npaBoro H ne:aoro KBApa CT8peonapu - 2 ~ecH
THllHHe ~~pH·(! HllM 2 COOTB6TCTB6HHO); 

·r) loi6Cffq H ro,Jt llpOB6.7{6HHH 3KCnepRM6HT8- 4 A6CHTHIJHH6.UM~-
pu~ 

I' 

.7t) 3H8ll6HH6-HMDY11J:.C8 ll6PJ:IHI.!Hb1X IJBCTH~- 2-,ll;6CHTHllHU6 ~HWPU• 
TaKHM o6paSOM 1 BCero A.IIH AODOnHHT8.ll:&HOii HH~OpMa~au OTBO;l{HT

CH 16 ,ll;6CHTHllHUX ~~p. 
llOCKO.llbKy 06~6KTHBU ri!OT08llll8p8TOB llOCTOHHHO OTKpbiTU, TO 

BCH.iJ/OTorpaq,Hpyeuaa C.IIYJK66HBHHIIWOPKBUMH AOlutHa c:aeTHTDCH Ton:r,xo 
BTeqeaae xopoTKoro :ape~o~eaH noone npHXOAa,co6uTHH. Hcxo,Jta H3 

:rpeooliaaHa x CIHc:rpo,~teAc:r:aHil we w npHHSIJIH a:ro :apeua. paaHHM 5 we, 
liTO H8Kll8AHB86T orpaHHqeHHH H8 BU60p 3.ll61o16HTOB ;l{.IIH:HU.l(HKB~HH/4/. 

~.IIH aaneceHHH ~ecfiTH~uX tiz~p~BH6panu raaopaap~HHe'.naMnH 
l!H8-2 C HYnyJiicuuia BHO;l{Hblll llHT8HHeM. ~JIH H8H6C6HHH ;l{BOHllHOii lllH-
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• \IJOpMBI.(lll/1 npHU.6HHIOTCll pa3pBClOT8HHb16 HB OCHO:Be J.l.HB-2 Cll6UHB1II>Hb16 

;naMllhl; B UB1IJIOH6 .kOTOpllX p83M6ll(6Hbl_pll,l{OM ,1{:86 UH!flpbl 11111 C H638:BH

CHMhiM :Blt1IIOII6HH6M 1 I/IC1101l!l3y6Mll6 KBK ,1{:88 ,l{:BOHIIHhiX paapn,l{a. Jd.X Xa

paKT6pllCTHKll aHanorH'Ilill xapaKTepncTHKaM 111i8-2. Ann HaHeceHH!l 
cTon-uapoK 111 onopHbiX ueTox'zcnonLayDTCH naMnH HPK-120 111 HWK~50. . . 

llp6~1I0~6Hbl H OCyll(6CTB1I6Hbl M6TO,l{bl YM6HI>W6HHll'BP6M6HH 381183~ll-
. . . . 

BBIIHH 38lKHrBHHH p83pH,l{8 B 118!.1116 llPH.,.166 BKJIIOII6HHH H YB61llfli8HlfH 

,l{OnrOB611HOCTl1 JIB!.Ill B YCJlOEHHX nponyCKBHHH 116p83 HHX OOJil)mHX 1114- . 

nynocub:x TOKOB. . . 
llpn pa3paooTKe cucTeuu ocoooe BHHMBHHe 6uno o6pa~euo Ha 

ohlcTpo.lleiic±:s!tie cncTeMu Iti ua HB.llCJKHocn ee npn ;~~nHTeni>Ho:ii pa6oTe. 

llpe;llyCMOTpeH BBT0118TH.li8CKHi1 KOHTpOJI:& 38 npB:Bll1I:&HOCTblO paOOTLI TCX 

y31!0B. ycTpOiiCTDB 1 :BhiXO,ll 113 CTpOll KOTOpbiX .l(6Jl86T H6B03UOXHOS! BBTO-

MBTHIICCKYID o6pa60TKY llJ!BllliH. . ~ 
PaClOTB CHCT6Mhl HpeKp8ll(86TCH H 110,1{86TCH 3:BYKOB8ll H C:B6TOBBll 

CHrHBJJI·138Ullll D cnyqae OTCYTCTBHfl CB6118HHll JIIOClOrO QJOTOrpaqJHpyeMO

ro 3JI6M6HTB H1lll COOl! B. pBDOTe CIICTIIHKOB KB.I!POB H llJICHOK .• KOHT-

. p01lb. aa npaBHJII>HOCTDIO paOOTbl 3THX CIICTIIHKOB OCYll(6CTBJ!ll6TCll npH 

llO!AOU\H H838BHCHMb!X .z!YDliHpy!Oll(lfX CIICTIIHKOB. Pa3JIHIIHfl B llOK838HHllX 

Cli6TIIHKOB B ,116CHTHIIHOM H .l(BOI'IIIHO~,l{6Cl!THIIHOM KO.l(6 HCK1ll011810TCll 1 

llOCK01li>KY OH.Il CH.IlMBIOTCll C O.l(HIIJX H T6X llt6 TpHrrepo:s: CBeTOBBll C.llr

H8Jlll3Bl(.llfl 1103BOJ!ll6T ner.KO Ollp6).l6JIHTI> MCCTO B03HHKW8ti HCHCllpBB

I!OCTH. B KBlK.l(OH · ,1{8KB.l(6 MOlKHO yCTBHOBHTD. JIIODYIO U.llli>PY llpll llOMO~H 
KHonKH. AnR npo:sepKH :soaMolitHo BKJIIOt~eHHe :scex e).liiJHHU B naMnax, oO
paaylOll(HX ABOHIIHO-).l8CHTHIIHhlii KO).l. BH3YB.JlbH06 HBDJIIO,li6HIIJ8 . 38 padOTOll 

yCTpOiiCTBB 006Cil6411JB86TCll H8JI.Il'IH6M llOCTOl!HHO BKJ110116HHhiX ra3opa3-

Pll.llHbiX 118Mll 1 llOBTOpll!Oll(HX llOKB3BHHll BC6X JI8Mil HB WOTOrpa!l>HpyeMOM 
TBDno/5/. . 

JlBHH?fl CHCT6M8 H8H6C8HHll c:nyili6DHOH HH\IJOPMBUHH npopaooia:na 

B 061!16ll CJIOlKHOCT.Il Oonee 100 CYTOK .ll 110K838JIB H8).l6lKHYIO pBOOTy. 

B 116TB6pTOil r;na:se OllHCBHB pa3p860TBHHBll cqeTHBll CHCT6M8 B 

CTBHABpTe KAMAK c Bb!BO.zlOM HHq,opMBUHH Ha UH!l>ponet~BTBJOll(ee ycTpollcT
:so HJIH B SBM/6, 1~/CHCTCMB npe~H83HBII6HB ,1{1Ifl KOHTpOJill 3B. paOOTOll 

CU.IlHTHJIJIRUIIJOHHbiX ClleT4HKOB H OT.ll61l:&HhiX CX6M 1 a TBK:ate ,l{JIH H31o16pe

HHH \IJH3Hli6CKHX B61!HIIHH H3YIIB6MbiX llpOUCCCOB. 
JlnH CIICTH0£1 Cl1CT6M!l Clb!JIU pa3pa00TBHhl cne.l{yiOlllHB 6JIOKIIJ .J?-10, I4/ 
.6JIOK. !{COOl 1 CO,l{6.!JlK8ii!HH 2 Cli6TIIUKB CO CKOpOCT:&IO Cli6T8 . 

25 Mru H ·eMKOC:r:&lO 16 ')uJonqimx pa3pH).lOB KB)I(,l{b!H. 06a • Cli6TIIHK8 MO-

ryT C06,l{UHHTLCa nocne~OBatenbHO. 
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PHC. 2. 06ll(UH BIIJ,l\ CHCT6Mhl H8H6C6HUll cnylK6DHOll 

HH~OpMBUIIJH HB WOTOI1JI6HKY 

Bonae aKOHOMHIIHblii Ono~ KC004, KOToputi co,llepJKnT 4 yKa3aHHb!X 

Bb!W6 Cli6Tli~Ka, npHIICM MOl!CHO C06~HHHT:& 110Ci16,1{0B8T6n:&HO 110 2 CIICT

IIHKB. 
EhiCTPOA6HCTBYIOlllHH Cli6TIIHK KC006, HM610ll(Hll CKOpOCT:& Cli6TB 

150 wlU H 6MKOCT:&.24 ,l{BOHIIH!lX pa3pfl.l(B • 
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,llnfi MOHHTOpHOrO C'Q6T8 paapa60T8HCtzerqHK-TBHM6p C YCTBHOBKO~ 
aKcnoaHuHH Kcoo3. OH HMeer cKopocrt. cqera 20 Mru 11 coAepZHT ro 
A6KB,lt. :3KCn03HUHfi UOJ!t6T OHTl> YCTBHOB~eua KBK no llOCTynneHHTO onpe
A6H6HiiOrO 'QHC1I8 HMllYnDCOB, TBK H no Bp6M6HH. ITo OKOH'QBHHH BU6paH- " 
Hoi! aKcnoaHUHH npoHaBOAHTCfi 'QTeHHe HHWOPMBUHH co Bcex 6noKoB CHC
xeMu. 

ilOCTOHHHU6 XBp8KT6pHCTHKH 3KCll6pHM6HT8 1 HBllpHM6p ABTB, HO. . ... 
Mep 3KCnepHM6HTB H T.A. ,uoryr OHTl> yCTBHOB1I6HU C llOMO~bTO perHCT-
pa KOHCTBHT KPOOI, KOTopu« COA6PEHT 4 ~eKa~Hux nepeK1IDttaTenn • 

.i{IDi npHeMa HHtlJopuaUHH, nocTynaD!lleli c: BHemun ycTpo£1cTli,.Paa
pa6oTaH OHOK KP005, KOTOpui! C0~6pEHT ~BB 16-paapH~HHX BBUOMHHBTO-

. . - .. -
lllHX perHCTpa. 

·Py'QH06 ynpBBH6HH6 pa60TOU·cqeTHOH CHCT6MH OCYIJl6CTBIDi6TCH C 
noMO!llt.IO anoKa KYOOI. Ou noaBonaer. npoHaBo~HTL BKmotteJIHe H BHKnD
qeuHe BXOAOB C'Q6TtiHKOB H ;ztpyrHX YCTpOHCTB. 

~nn BuBo.~ta HHqopwauHH co ctteruon cHcreuu ua uHwponettaraD!llee 
ycrpolicTBo coa,ztaH CinoK Kl1002. UpH ero paapa6oTKe 6uno npe;ztnolKeHo 
H bH6Ap6HO HOB06 ycTpOHCTBO npeo6p830BBHHH ABOHtiHUX tiHC61I B 
;ztBOHtiH0-~6CHTH'QfiH6 1 KOTOpoe CO;zt6pEHT M6HbW66 I!HCJIO 31I6M6HTOB·no 

,. ' 

Cp8BH6HH10 C H3B6CTHUMH pauee H HM66T ~OCTBTOtiHO BUCOKYD CKOpOCTb 
. npeo6paao~BHHR) a HM6HH01 200 MKC ;zt1Ifi npeo6p830BBHHH 24-paapH;ztHO-
ro tfficnalt.I,I2 • · . · 

KoHKpeTHBH KOHWHrypaUHH ctteTHoii cHcTeuu onpe;ztennercn rpe6o
BBHHHMH aKcnepaueHra. llpoueccou ttTaHHH HHWOPMBUHH co Bcex onoxoB, 
Haxo~HXCH B xapKace,H ee·BHBO;ztOM Ha UHwponeqaTBIO!llae ·YCTpolicTBO 

.H1IH SHM ynpaBJIHeT KOHTponnep·c ~HKcHpOBBHHUMH nporpauuaMH KKOOI, 
pa60TBD!llHH B p6lKHM6 B;ztpeCHOrO CKBHHPOBBHHH. Pa60TB CHCT6MU HBtiH
HB6TCH npa · nonytteHHH cnrHana aanpoca L or cqertlHKB-Tai!Mepa 
KC003, nocne ttero ocy!lleCTBJIHDTCH uHKnu c RouaH.zton "lTaHan F{o) 
llOC1I6;ztOBBT6HbHO no BC6M a~pecau, HBtiHHBH C H8HM6HDW6ro, T.e. C 
61IOKB, 8BHHMa~ero CTBHUHIO.C HOM6POM f\J =I H no~a~peCOM A=O. 
D1IOK-CX6M8 nporpaMMH .pa60TH CHCT6MU npHB6;zt6H8 HB {me. 3. EC1IH .. 
YCTpO~CTBO C ;ztBHHHM 8;ztp6COM B KBpKace OTCYTCTBY6T

1 
TO llOC1I6 no

;zta'C!H KOMBH;ztU H3 MBrHCTp81IH H6 llOCTYnHT CHrHB1I OTB6TB ~ • B 
3TOM C1Iy1!ae B KOHTponnepe llOC1I6 OKOHtiBHHH UHK1IB npOH3BO;ztHTCH ~O
OBBJI6HH6 I K aHatteHHD N H ycTSHOBKa B "O" auatteHHH A, a aaTeu 

.. HB'QHHaeTcH Holluil uwm. EcnH ycTpolicTBO c ;ztBHHUM BAPecou HLieerc!l 
B K8pKace, TO B MBrHCTpBHH nOHB1Ifi6TCH CHrHan OTB6TB ~ • B 3TOM 

8 

PHc. 3. EnoK~cxeua nporpaMMU pa6oru 
cqerHo~ cHcTeM~ • 
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c;ny•We HHif;<JPM81U1ll C lllliH 'iTBHHH 38HOCHTCH B H.M6101l(HHCH B KOHTpo;n
;nepe perHCTP .ztaHHI:lX H nocNnaeTca c:~~rHan .''BNSOB11 B SBM HnK ItH\f!po
neqaTaiOil(ee YCTPOHCTBO. Tioc;ne npHe.Ma HH\f!Op.M8lt14H OT KOHTpo;nnepa 
OHH BLI.l{810T CHrHa;n 11 KO.l{ ilp14HHT 11 

1 H ItHK1l npo.ztoma:aeTCH. Tioc;ne ero 
OKOH'i8HHH npOH3BO.l{HTCH .zto6aB;neHHe 111'1 K 3H8'i6HH10 A, 8 3H8'16HH6 N 
OCTaeTCH HeHSMeHHI:lM 1 H H8'1HHBeTCH HOBI:lH UHK;n, Pa60T8 KOHTpo;n;nepa 
aaKaH'iHBaeTCH noc;ne .ztOCTH~eHHH CTBJitHH N 24. TipH aTOM B uarHcT~ 
pa;nb nocunaeTca cHrna;n c6poca C, ocyll(eCTB;naiO~~ nepeBO.zt Bcex 
C'i6T'iHKOB B HyneB06 COCTOIIHH6 -11 CHCT6M8 rOTOBS K Haqa;ny C1l6.ztYI0-
11!6H 3KCll03HltHHo 

KpoMe pa60TI:l B COCT8Be MBrHHTHOrO HCKpOBOrO Cil6KTpO.M6Tpa, 
C'i6THI:le CHCT6MU ilO.l{OClHOrO THllB H 6nOKH 1 BXO.l{llll(H6 B.HX COCT8B 1 H8-

_lll;JIH lllHpOKOe llp.IU46Jl6HH6 BO MHOrHX 3KCnepHM6HT8X 1 npOBO.l{HIWX H8 
CHIIXPOitHK1IOTpOHe 0Wfl1.STH .6nOKH .MB;JIUMH CepHlii&H B!illYCKBIOTCH B 
xteHTpanbHLIX sKcnepRMeHTanbHux MacTepcKHX Ol1Hl1. 

0CHOBHI:le· HTOrH pa60TI:l, OilHC8HHOH B .l{HCC6pT8UHH, CBOAfi~CH K 
c;ne.ztYIOII!ewy: 

I. Onpe.zteneHI:l OCHOBHU6 Tpe60B8HHH K s;neKTPOHHOH annapaType, 
npe.ztH83U8'i6HHOH .l{1IH· MBrHHTHOrO HCKpOBOrO Cll6KTpOM6Tpa,H paapa6o
T8H pll,lt yanOB STOH annapBTypu. 

2. Coa.ztaHo ycTpol1cTBO onpe.zteneHHH npo~Hna ny'iKOB 'iBCTHit 
yCKOpHTeneii, KOTOpoe HMeeT npOCTUe H H8.l{6lEHU6 CXeMHUe pemeHHH H 
ll03B01IH6T npOBO.l{HTb TO'IHU6 H3M6peHHH B mHpOKOM ,ltl18ll830H6 HHT6H-
CHBHOCT6H nyqKQB. . . 

3. Coa.ztaHa CHCTeua HaueceHHH cnyJB:e6HoM HH\POPMBitHH ua \POTO
nneuKy, ll03B01IHJOil(8H·npOBO,ltHTb 66 8BTOM8THqeCKYIO o6pa60TKy. Tipe.zt
no~eH H ocyll(eCTBneH pa.zt Mep .ztnH noBI:lmeHHH 6ucTpo.ztel1cTBHH, Ha.ztex-
uocTH ·11 ,ltO;nrOB6'-!HOCTH pa60TI:l CHCT6MI:lo • 

4. Paapa6oTaH PHA c'ieT'IHKOB, perHcTpoB H ynpaBnHDII!HX 6;noKOB 
B CTaH.ztapTe KAMAK, B TOM qzc;ne ·c'-!eT'iHK ua ISO MIU. 

5. Ha ocuoBe paapa6oTaHHI:lX 6noRoB B CTBH.ztBPTe KAMAK coa.ztaua. 
C'16TH8ll CHCTBM8 C BUBO,ltOM HH\f!OpM8UHH ·ua ItH\f!pone'i8T8101l(6e yCTpoM
CTBO HnH SBM HP 2100. Tipe.ztnoEeH a;nropHTM pa60TI:l cqeTuoii CHCTeYH. 

6. Tipe.ztnOlK6H CllOCOCl npeo6p830BB!U1H ,ltBOH'IHUX tiHCe;n B .l{BOH'iHO
.l{BCHTH'IHI:le, Ha OCHOBB STOrO CilOCD6a C03.l{BHO YCTpOi.tCTBO, CO.ztepza-
11!68 M6Hblll66 'IHC;no HHTerpa;nbHI:lX CXBM, 'iBM H3B6CTHU6 ~BH66 1 H HMBD-
11!68 BPBMH npeo6paaOB8HHH 1 He orpaHH'IHBB~ee· CKOpOCTH pa60TH ItH\f!
POll6'18Ta~ero uexauHaua. 
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7.-coa.ztaHHI:le yanu s;neKTpouuol1 annapaTypl:l npopa6oTa;nz CB11me 
Ioo·cyToK 11 noKasanH na.zt~EHYIO pa6oTy B ycnoBHliX Bl:lCOKoro ypoBHH 
fiOMBX'H ClOnbillHX KOne6aHHH OKPYlE8101l(6H TBMnepaTypu, 'ITO llO.l{TBepE.zta
eT npaBH1lbHOCTb Bl:lClp8HHUX pemeHHH. 

8. C03.l{8HH8H annapaTypa OK838118Cb AOCT8TO'IHO yHHBCpC8nDHOH 
H uaw;na' TBKlB:a· liiHPO.KOe npHMCHCHHe ·BO MuOrHX ~mcnepHM6H~8X~ npOBO
.l{HMI:lX Ha CHHXPOxtHKnoTpoHe Oftlffi1. Eno.KH B cTau.ztapTe KAMAK BunycKa
IOTcfi H6Cl01lbll!HMH CeplUiMH B l\6HTp81lbHI:lX 3KCnep.IIM6HT81lbHbiX M8CTep
CKHX 01!ffi1. HeelOJibWOft cepneft Bl:lilYJII6HO TaK~e H ycTpOI!CTBO ,!VIS! .on-:· 
pe,IteJieHHSI IIpO~JHJISI nyqKOB o 

PesynbTBTbl pa6oTI:l onyonHKOBBHu B Be.zty~Hx nepHo.ztH'ieCKllX .113-
.ztBHHliX/1,S,6/ H C006li\6HHHX 0ftlHU/2 ,4 •7-:I27, ,ltOK;JI8.l{J::B8;JIHCb H8 
M6lE.ltYH8P.O,ZJ;HI:lX CHMfi03HYMBX. no;'a~puo~ s;neKTpOHH~e B_ Ey.ztanemTe :B 
I973 r.7I3/ H ~y6He B 1974 ~.~ a TBKXe Ha p8Cl0'16M COB611!8HHH no 
U6TO.l{HK6 npOfiOPUHOH81lbHI:lX ~aMep, npOXO.l{14BW6M B ,lly6He BI973 r.f3/ 

JlHTepaTypa 

I. B.B~BHWHHKOBi H.li • .i!l.ypaBJieB, B.ld.KowapoB, r.E.KocapeB, 
HryeH Maub iillaT, A. H. CHuaeB~ TITS, ~ 6, CTp. 21, 1973. 

2. B.B.BHWHHKOB,· H.Jd.JKypaBlleB, B.ld.KouapoB, r.E.Kocape:s, 
Hryeu !JaH:b lllax·, A. H. CHHaeB. Ol1H11, I3-697I, ,llydua, I973. 

3. B.B.BHWHHKOB, H.ld.JKypaB;neB, B.ftl.KOM8POB, r.E.KocapeB, 
HryeH MaHb lliax, A.H.CHuaeB. MaTepHaJII:l paeio'lero coBemaHHH no 
ueTO.ztHKe nponopitHouanbHI:lX RaMep. OUHU, 13-7154; CTp. I63, 
]J.yoHa, 1973, ,. 

4. E.M.AH,ZJ;pee:B, ld.M.BacH;neBCRHii, B.A~MoHceeHKO, Hryeu MaHb lJJaT, 
H ,ZJ;p. OftlHJd, I3-7763, ,lly6Ha, 1974. 

5. E.M.AH.llpeeB, Jd.IJ.BacH;neBcKu~i, B.A.t,JonceeHKO, HryeH Maar, liiaT, 
H AP· IITS, II: I. CTp. 78, I975. 

6. H~H.EypaBJieB, Hryeu MaHb lllaT, B.T.CH.ztopoB, A.H.CHHaeB, 
A.A.CTBXHH, H.H.qypHH. TITS, ~ 3, CTp. 91, I974:· . 

7. H.li.:ii;.ypaBneB, 1IH 3y SK, HryeH !.laHb IllaT, A.TieTpoB, H .ztp. 
OHHid, I0-8II4, ,llyelna, ·1974. 
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8. H.H • .a;ypa:ane:a,~H 3y SK, HryeH MBHb !:!aT, A.lleTpo:a, H .liP· 
Ol1HI1~ 10-8754, ,llyciHa, 1975, 

9. H.i1~Aypa:a1ie:a, JiH 3y ::lK, rlryeH iJaHI> lilaT, A.fleTpo:a, 11 11P· 
Ol1!m, 10-94 79, ,llyCiHa, 1976. 

IO. H~rt.AI.ypa:ane:a, HryeH MaHI> lllaT, B.T.CH.ztopo.B, A.H.CHHae:a, 
A.A.CTBXHH, l:i.H,qypHH. 011Hl1, 10-7332, ,llyCiHa, 1973, 

II. H.l:i.lil.ypa:ane:a, J!H 3y 3K, HryeH MBHb lllaT, B.T.CH.ztopo:a, 
A.H.CHHae:a, A.A.CTaXHH. 011Hf., P10-9500, AyCiHa, 1976. 

12. H.l:i.~ypa:ane:a, HryeH MaHI> lliaT, A.H.CHHae:a, A.A.CTBXHH. 
Ol1Hl1, P10-9499, ,llyCiHa, 1976. 

13. H.lil.Jl!.ypa:ane:a, HryeH i;;aHI> lliaT, B.T.CHAOpo:B, A.H.CHHae:a, 
A.A.CTaXHH, Jil.H.qypHH. MaTepHanhl Yll Me~yHapoAHoro crutnoaHy
wa no aAepHoR aneKTPOHHKe :a EyAanewTe 011&11, Al3-7616, ,llydHa, 
I974! 

14. H.M~.lli.ypa:ane:a, J!H 3y 9K, HryeH MaHJ, illaT, A.IIeTpoB H AP· 
YIII MeJKAYHBPOAHhlil CHMnoaHyM no HAepHoli aneKTPOHHKe (cCiopHHK 
BHHOTBU~). 011Hll, ,ll13-8950, ~yCiHa, 1975, 

PyxOnHCb· nOCTynH~a B H3,ltaTe~I>CKHR OT.lt6R 
7 anpena 1976 ro.zta, 
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