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1ft JldepHI>IX UCCAedoeaHUU ,lb6Ha 

KaK H3BBCTHo, KaqecTaeaawA cKaqoK, nponcweawnA 
oKono aecSITH neT Ha3aa B TexHnKe ¢n3nqecKoro 9Kcne
pnMeHTa, 6bin CBSI3BH c noaKmoqeaneM 38M "a nHHHIO" 
c 9KCnepnMeHTan&aoA ¢H3HqecKoA annapaTypoA. TexaHqe
cKaSI 6838 anSI 9TOrO B03HHKna C p83BHTH8M 9neKTpOHHKH 
2-ro DOKOnBHifSio C DOSIBnBHHBM CXBM 3-ro IIOKOneHHSI IIO
SIBHnBCh B03MO*HOCTh yHH¢HUHpOBBTh 9n8KTpOHHKy anSI 
BBTOM8Tll38llllll ¢H3HqecKoro 9KCIIepHMeHTB 1 BhlpB3HBWBSI
CSI B pa3pa6oTKe CTBHaapTa KAMAK. 3neKTpOHHKa cbe
Ma, perHcTpaunn H npeaaapnTen&Horo oT6opa cnrHanoa 3a 
npowearnee apeMSI cymecTBeHHO ycno*HHnac& H cTana 
BKniOqBTb B ce6SI COTHH H ThlCSiqH aaTqHKOB HH¢opMaUHH 
o co6biTHH. Ponh 38M B 9KCnepnMeHTe He npeTeprrena, 
OUHBKO, DpHHUHIIHBnbHbiX H3M8HBHHH B TOM CMbiCne, qTo 
OHB no-npe*HBMy COCTOHT B c6ope DOCTyDBIOW8H HH¢op
MBUHH ( H ee rrpeaaapHTenbHOH o6pa6oTKe), T.e. HM88TCSI 
nHWh OUHOCTOpOHHSISI (rrpSIMBSI) CBSI3h 9nBKTpOHHKH perHCT
pBUHll c 38M. 8 TO *e apeMSI rroSIBHnHCb pa3pa6oTKH/l-3/, 

HBrnSIUHO IIOK838Bllille B03MO*HOCTh BBeneHHSI B TpBUHUH
OHHYIO 9nBKTpOHHKy perHCTpBUHH UH¢poBoro yrrpaaneHHSI 
rrapaMeTpaMn. CxeMbi 3-ro noKoneHHSI (a oco6enHoCTH 
6hlCTponeACTBYIOWHB) rrpaKTJfqeCKH o6ecneqnnH OCHDBY 

( 

C03U8HHSI HH¢opM8UHOHHO-H3MepHTBnhHhlX CHCTBM HOBOrO 
ypOBHSI - C o6paTHOA CBSI3h10 OT 38M K 9neKTpOHHKe 

1 perncTpaunn. 
\ 
\_ 8 na6opaTopHH Bb!COKHX 9HeprnA Ol1.Hl1 anSI 9THX 

ueneR B 1974 rony 6bma pa3pa6oTaHa cncTeMa 6noKoB 
6biCTpOA 9nBKTpOHHKH C UH¢po/Bb!M ynpaBneHHeM napaMeT
paMH a cTaanapTe KAMAK 14 , BKn10qa10maSI a ce6SI: 
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"'1. EbrcTponeti:cTnyromHti: <j:lopMHponaTenh HMrrynhCOB c 
UHQlpOBbiM ynpaB.rresHeM ITOpOrOM cpa6aTb!BaSHH, 3anep)!{KOH 
H JlnHTenhSOCTh:EO BhlXOJlSOrO CHrSana /5~ 

.; 2. Cnnoessbrti: ynpaBnHeMbiti: 6noK 3anep*K~ sasoce
Kysnsoro nHana3osa/6~ 

3. YnpaBnHeMbiti: norH'feCKHti: 6noK 17 ( 
4. 5hiCTponeti:cTnyromHti: resepaTop HMrrynhcon nnH 

CBeTOJlHOJlOB C UHQlpOBbiM ynpaBnesHeM/B~ 
5. TecToBbrti: 6noK 191 nnH MawHssoti: rrponepKH cno)!{

ShiX aneKTpOSSbiX y3nOB. 
B ocsony pa3pa6oTKH CHCTeMbi 6brnH rrono*eSbi rrpHH

UHIThl MOJlynhSOCTH, COBM8CTHMOCTH H ySHBepcanhSOCTH 
( rronsoThr). K sacToH me My npeMeSH H Me eTcH pHil rrono6-
ShiX pa3pa6oTOK /lO-l 3/, 

OcTasoBHMCH BKpaTue sa KgqecTnesso soBhlX B03-
MO)!{HOCTHX, KOTOphle OTKphlBa:EOTCH IIpH HCIIOnh30BaSHH 
nporpaMMSO-yiipaBnHeMbiX 6biCTpb!X ':W8KTpOSSbiX 6nOKOBo 
KaK H3BecTso, aneKTpOSHKa QlH3H'feCKHx aKcrrepHMesTanh
HhlX ycTaSOBOK IlpOXOJlHT B CBOeM cyweCTBOBaSHH TpH 
cTallHH: I) sTarr rrepaosaqanbsoti: oTnaJlKHi 2) sacTpoti:Ka 
ycTaHoBKH sa rry'fKe; 3) rrpoaenesHe serrocpencTBeHHo 

\ QlH3H'f8CKHX H3MepeSHHo 
\ OpaMesesae rrporpaMMso-yrrpaBnHeMbiX 6noKoB sa 

8Tarre OTnallKH yCTaSOBKH II03BOnHeT: a) peanH30BaTb 
T8CThl cnO)!{ShlX aneKTpOSShlX 6noKOB H y3nOB C IIOMOllih:EO 
38M i 6) yCKOpHTh rrpennapHTenhSY:EO SaCTpofrKy pe)!{HMOB 
(BpeMe&ShlX COOTSOW8SHH) H aBTOMaTH3HpOBaTb pyTHSShle 
orrepaUHH (sarrpaMep, rron6op 3anep)!{eK); a) ocymecT
BHTh "TpesHpOBKy" ycTaSOBKH B pa3DH'fShlX pe)!{HMaX sa 
saqanhBOM rrepaone cpaBSHTenhso 6onbworo qacna oTKa-
3o:e. 

Pe3ynhTaToM rrepeqacnesshrx neti:cTBHti: HBnHeTcH cy
mecTnessoe coKpamesHe apeMesa H ycanHti: H, rnansoe, 
6onee BbiCOKOe Ka'feCTBO nonroTOBKH aneKTpOSHKH KO 
2 sTarry. 

Bo BpeMH sacTpoti:KH ycTasoBKH sa nyqKe nocTaraeTcH: 
a) cymecTnesHoe ynpomesHe H coKpamesae npeMesH sa 
onepaUHH no rron6opy pe*HMOB (3anep)!{KH, cTpo6hl, 
"nnaTo" no a<P<PeKTHBBOCTH n T.rr.); 6) onepaTHBHaH rrepe
cTpoti:Ka norllKll ll, B IIpllSUllne, nollCK onTHManhSOH CTpyK-
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Typsoti: cxeMbi "Tpnrrepa". OcsoBSbiM BbiHI'pbrWeM Ha 
2 8Tane HBnHeTCH cymecTB8SS8H 8KOHOMHH BpeMeSH yc
KOpHTen>I. 

B rrpouecce rrposeneanH H3Mepeazti: rrporpaMMso-yn
paanaeMaH aneKTpOSHKB IT03BOn>IeT: a) o6ecrre'fHTh BM8CTO 
8ITH30Jlll'f8CKOI'O pyqsoro, EerrpephlBShlH KORTpOnh 38 na
paMeTp8MH ycTaHOBKH CO CTOpOHbl 3DM i 6) CT86HnH3l1-
po£,aTb p8)!{llMbl pa60Tbl yCTBSOBKH ( KOMneacaUHSI npet'J<j:la 
napaMeTpos); a) npoH3BOilHTh napannenhHO c H3Mepeav.H
MH npoBepO'IHhle (KOSTpOnhHhle) 38DyCKH yCTBHOBKH C 
f;HJlOH3MeHeHHbiM ( ynpoiiieSHbiM) THDOM "TpHrrepa", B ue
~HX oueHKH nocTynaromeA au<j:lopMauea, na6o onpeneneHHH 
8QlQl8KTHBHOCTH )leTeKTOpOB H ¢:0SOBb!X ycnoBHH i r) nyTeM 
nporpaMMHOrO ITepeKn:EO'fBSHSI CTpyKTyphl H3MepHTh OJlHO
EpeMeSHO (B OJlHHaKOBhlX ycnOBHAX) H8CKOnhKO B03M0)!{8hlX 
KaHanoB peaKUHMi n) H36e)!{aTL owH6oK onepaTopa. Ocaou
PbiM pe3ynbT8'T'OM HBnSieTCH ITOBbiWeHHe KaqeCTBB H Ha
)le)!{HOCTH ITOCTYITBIOIIIBH HH<fJopMaiUfH 1 TIOBb!WBHHe a<:lJq'eK
THBHOCTH HCITOnb30B8SHA BpeMeHH yCKOpHTenA, pa3rpy3K8 
8KCITepHMeHT8TOpa. 

U uenoM nporpaMMHo-ynpaBnAeMaH aneKTpoHHKa no- . 
3BOnHeT co3naBaTh 6o,!I_ge c::no)!{Hbre _lf1 _ cnenonaTenbHO, 1

/ 

6onee DpOH3BOilHTenhShle 8KCDepHMeHTanhShl8 ycTaSOBKH, 
o6ecneqHBaeT 6onee BhlCOKyro cTeneEB ocaenoMneHHOCTH 
0 npaBI-IJlhHOCTH pa60Thl yCTBHOBOK B npouecce 8KCDepH
M8HTa, COKpamaeT CpOKH BB8Jl8HHA HX B 8KCDnyaTaUH:EO, 
cny)!{HT DOBhlWBSH:EO a<j:l<j:leKTHBHOCTH HCITOnh30BaHHA BpeMe~. 
HH aKcrrepnMesTa. AnnapaTypa MO)!{eT pa6oTaTb nHcTaH- · 
ll.llOHHO, B TPYilHOilOCTymiblX ycnoBHHXo noTpe6HOCTb B--- -· 

nono6HOH aneKTpOHHKe B03HHK8BT ITO llOCTH)!{8HHl! onpe
JJ.eneHHOH CTerreHH CnO:>KHOCTH 8KCITBpHM8HTa, a DbirOJlbl 
ee F.CDOnb30B8HHH paCTyT C yBenH'fBSHeM ra6apHTOB 
ycTaHOBKHo J1Qn~ ___ f!p_OfJl~_!1MHO-ynpaBnAeMbiX 6nOKOB He l 
o6H3aTenbSO llOn)!{Ha 6b!Th Db!COKOH 1 l!MH JlOn>KSbl 6b!Th 
o6ecne'feHbi rnaBSbre y3nbr, oKa3biBaromne pewaiOmee 
BnHHHHe .Ha pa6oTy H 8QlQleKTHBHOCTh yCTBHOBKH B uenoM. 

HH)!{e OITHChlBaeTCSI OIThlT nepBoro rrpHMeHeHHH B na-
6opaTOpRH BbrcoKHX aHeprnfi OI1.HI1 nporpaMMso-ynpaB
nAeMhlX 6nOKOB 6hlCTpoA sneKTpOHHKR B COBpeMeHHOA 
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KpyrrHOH ¢H3Hq8CKOH ycTaHOBK8 "OanorrneqeBOH MarHHT
HbiH cneKTpoMeTp" ( ycTaHoBKa "Anb¢a") / 13/. ileTeKTOpbi 
ycT8HOBKH coaep)K8T (pH C. 1) 9 CUifHTHnnSIUifOHHbiX cqeT
qlfKOB, oxsaqeHHbiX ClfCT8MOH rrp_oBepKH C IIOMOIUblO rene
paTopa an~seTonnoaos; 258-KananhHYIO cncTeMy rrponop
unonanhHbiX KaMep, corrpSI)K8HHbiX c rrpoueccopaMH /13/, 
anSI 6biCTporo oT6opa co6biTHH no yrny pacceSIHHSI qacTHU 
B Mlflll8HH ( nK 1 , nK 2 , nK 4 ) If 732-KaHanbHYIO ClfC
TeMy nponopUHOH8nbHbiX KaMep ( nK 3 , nK 5 , nK 6 ) anSI 
Toqnoro onpeaeneHHSI yrna pacceSIHHSI If HMnynbca qac
Tifll na cTaann o6pa6oTKH. 

Ha aTane nanaaKH ycTaHOBKif aneKTpoHHKa nponop
unonanhHbiX KaMep npoxoanna nposepKy 191 c noMoiUbiO 
T8CTOBOrO 6noKa. 06o6IU8HH8SI CTpyKTypHaSI CX8M8 anSI 
nposepKH 6noKOB noKa3aHa na pnc. ~ TecToswe KoM6H
naunn s snae 32-pa3pSiaHbiX enos noaasanncb oT 3BM 
qepe3 TeCTOBhlH 6noK Ha nposepSieMww. YnpasnSieMwe ~noK 
3aaep)f(Kif If ¢opMHpOB8T8nb n03BOnSinlf CHHM8Tb KpHBhl8 
3aaep)KaHnwx cosnaaennw (pnc. 3) no Ka)KnoMy H3 32 
Kananos 6noKoB perncTpaunn Tnna 922/ 14/. B 6noKax 
perncTpaunn c KoanpoBKOH noMepa cpa6oTasrnew rrposo
noqKH s asonqHbiH Koa ( Tnna 921 )/ 15/, BbiBoanMoro aa 
nepeaHIOIO nanenh, aononHHTenbHO nposepSinacb npasnnb
HOCTb lllH¢poBKH 0 nyTeM cqlfThlB8HHSI 8TifX CHrHanoB qe
pe3 T8CTOBhlH 6noK (o6paTHaSI CBSI3b aa pnc. 2). B rrep
BOM cnyqae qncno TecToswx KoM6nnaunw (rnaros) cocTaB
nSino -10 4 0 8 BO BTOpOM -10 3 o npoU8CCOpbl anSI nnoc
KOCT8H X If Y ( Tnrra 931) rrposepSinHCb nyTeM Bbi6opoqHbiX 
T8CTOB (pnc. 3), nOCKOnbKy IIOnHhlH nepe6op KOM6HH8UHH 
( - 2 20 ) 3aHSin 6bi nenpneMneMo 6onbrnoe speMSI aa)Ke 
y 3BM. Yrrpasnenne rrpoueccopoM rrposepKH n ¢nKcaunSI 
H8B8pHhlX cpa6aThlB8HHH I1pOH3BOalfnHCb C IIOMOlllblO anc
nneSI BT -340 "BnaeoToH". npnMenenne M8lllHHHOH npo
sepKH n03BOnHnO BbiSIBHTb pSia I1pHHUHIIIf8nbHO TpyaHO
ynOBifMbiX ae¢eKTOB0 OCT8BlllHXCSI IIOCne pyqHOH OTnaaKH 
6nOKOB, H CHnbHO COKpaTHnO CpOKH OTnaaKH 8n8KTpOHHOH 
arrrrapaTyphi. 

Ha aTarre nacTpoHKH aneKTpOHHKH Ha rryqKe ncrronh30-
sannch yrrpasnSieMbiH renepaTop anSI cseToanoaos, yrrpas
nSieMbiH 6nOK 3aaep)KKH H ¢opMHpOBaTenbj CHHMBnHCb 
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Pnc. 1. a) cxeMa pacrrono)KeHHSI aeTeKTopos ycTaHOBKH 
"Anh¢a", 6) o6o6rnennaSI 6noK-cxeMa aneKTpoHnow arrrra
paTypw. 
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TEST 922 

CHAN 

1 ••••••• • ••• • ••• •.999999999999 •• • ••• • 
2 ••••••••••••••• 999999999999• •••••••• 
) ••••••• • ••••••• 99999999999.• •••••••• 
4 ••••••••••••••• 999999999999• ••••••• • 
5 ••••••••••••••• •999999999999 ••••••• • 
6 ••••••• • ••••••• 999999999999• •••••••• 
7 ••••••••••••••• 999999999999• ••••••• • 
8 ••• • ••••••• • •• 199999999999.• •••••••• 
9 ••••••••••• •.999999999999 •• • •••••••• 

10 ••••••••••••••• •99999999999• •••••••• 
11 ••••••••••• • •• 999999999999.• •••••••• 
12 ••••••••••••••• 99999999999.• •••••••• 
1) ••••••••••••••• 99999999999.• •••••••• 
14 ••••••••••••••• 99999999999.• •••••••• 
15 ••••••••••••••• 99999999999·········· 
16 ••• • ••••••• •99999999~--············· 

11arucrpa/lb 1<.11/V:JIK 

SCALE 1 20 IS - • 

17 ••• • ••••••• • ••• •.9999999999999.• ••• • 
18 ••••••• • ••••••• • •• 9999999999999• •••• 
19 ••••••••••••••• • •• 9999999999999• •••• 
20 ••••••••••• • •• 9999999999999• ••• • ••• • 
21 ••••••••••••••• •.9999999999999.• •••• 
22 ••••••••••••••• • •• 9999999999999• •••• 
2) ···············*9999999999999 •• • •••• 
24 ••••••••••••••• *99999999999999······ 
25 ••••••••••• •.9999999999999·········· 
26 ••••••••••• • •• 9999999999999*········ 
27 ••• • ••• • ••••••• 9999999999999 •••••••• 
28 ••• • ••• • ••• • •• 9999999999999• ••• • ••• • 
29 ••••••••••••••• 9999999999999 ••• • ••• • 
)0 ••••••••••• • •• 9999999999999• •••••••• 
)1 ••••••••••••••• • •• 9999999999999*···· 
)2 ••••••••••••••• •.9999999999999.• •••• 

P11c. 3. BbiBOLI Ha LIHCrrneii KpHBbiX 3aaep)KaHHbiX coBrraaeHHii ( rrocne 9 npoxoaoB rro 

K8)KLIOMY 113 KaHaJIC>B)! B 16 KaHane o6aapy)K8HO aHOMaJibH08 OTKJIOH8Hl18 3aaep)KKI1 

oT cpeaaeii BenHqHHhl. 



HHl};opMaiUBI 0 pa3pernaromeif cnoco6HOCTM H sl};<fJeKTMBHO~ 
CTH perncTpaiUUf cneKTpoMeTpa. flpH H3MepeHIUIX TeCTOBb!H 
6nOK HCITOJ1h30B8J1CH ana KOHTpOnH npaBHJ1hHOCTM pa60Thl 
miHHH CBH3M C 3BM • llmi 9Toro BKJ1JO'i8RHCh nepeMblqK;t: 
Me)KJ::)' ero BbiX0D8M:A H BXOD8MM qTeHHB 1 H nocne K8)1{
noro unKna ycKopeHHH ocymecTBn9nach nochlnKa, qTeane 
H npoaepKa KOHTponhi-IOrO CJ'IOBa B 3BM. 

HaKonneHHhlA onhlT npHMeHeHMH nporpaMMHo-ynpaBJ1H
eMbiX 5J10KOB 6biCTpOH 8J1<~KTpOHMKH nOK83bJBaeT, 'iTO 
peanH38U~H DB)I{e qaCTH H3 011MC8HHhlX Bhlllle B03MO)I{HOC
TeH MX MCITOJ1h80BBHHH npHHOCMT cymeCTBeHHbie pe3yJ1h
T8Tbi. 
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