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nocTaHOBKa COBpeMeHHOPO ¢H3H'leCKOPO 9KCrrepnMeHTa C rrpn

MeHeHHeM SBM Tpe6yeT 6oJiblIIHX 38TpaT Jl!OACKHX H M8TepnaJibHblX 

pecypcoB, CymeCTBeHHO B03pacTaeT o6'beM HH¢opM8UHH, Ka'!eCTBeH

HO H3MeHHJICSI CaM npouecc 9KcnepHMeHTa. <PH3HK-9KCnepnMeHT8TOp 

HMeeT B03MOMHOCTb HenocpeACTBeHHO BJIHS!Tb Ha XOA 9KCnepaMeHTa 

nocpeACTBOM AH8JIOPa C SBM If ycTpOfiCTB8MH BH3Y8JibllOPO npeACTaB

neHHSI A8HHblX, Bee 9TO npnBeJIO K Ka'leCTBeHHblM CTpyKTypHblM 

If TeXHOJIOPH'leCKHM H3MeHeHHSIM npH C03A8HHH ¢n3H'leCKHX ycTaHOBOK, 

B CBSl31f C IIIHpOKHM BHeApeHHeM HHTePpaJibHblX MHKpocxeM B03HHirna 

38A8'18 C03A8HHSI HOBOPO CT8HAapTa 9JleKTPOHHKH TpeTbePO IlOKOJie

HHSI, QqeBHAHO, 'ITO CT8HAapTH38UHSI un¢poBblX npn6opoB B SIAepHofi 

9JleKTpoHHKe Il03BOJISieT nonyTHO pelIIHTb eme OAHY HeMaJIOBaMHYIO 

38A8'1Y, a HMeHHo: C03AaHne npeeMCTBeHHOCTH H PH6KOCTH CTpyK

TYPbl CHCTeMbl o6pa6oTKH If HaKonJieHHSI A8HHblX, llpyPHMH CJIOB8MH, 

HMeOTCSI B03MOMHOCTb 6ea cymeCTBeHHblX nepeAeJIOK rrpHMeHSITb 
',v. ' - -

B pa3JIH'IHblX ¢H3H'leCKHX 9KCilepnMeHTax OAHY If Ty me ycTaHOBKY, 

11, H8KOHeu, cymeCTBeHHO IlOBb!lllaeTCSI TpancnopTa6eJibHOCTb T8KHX 

CHCTeM, 

B HaCTOSIIIlee BpeMSI IIIHPOKOO pacnpocTpaneHHe B ¢H3H'leCKHX 

ycTaHOBKaX rroJiy'IHJia CHCTeMa umppOBblX MOAyJiefi, KOTopasi IlOJiy'IH

Jia HaaBanne "CAMAC" /1 I 
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YcTaHOBKa C npnMeHeHHeM 6noKOB AaHHOii ·cncTeMbl C OAHOii 

CTOpOHbI, BKllIO'l'.aeT B ce6SI 3BM c HeKOTOpb!M Ha6opOM BHeWHHX 

ycTpOiiCTB, C Apyroii - AaT'l'.HKH cpH3H'l'.eCKOii ycTaHOBKH (AeTeKTOpbl

C'l'.eT'l'.HKH), npn6opbl AllSI aBTOMaTH'l'.eCKOt'O KOHTpOnSI II H3MeHeHHSI 

ee napaMeTpOB C IlOMOIIlbIO 3BM, cpeACTBa BH3yanbHOro npeACTaB

neHHSI AaHHblX H T.A • .UnSI CBSI3H 3BM C naT'l'.HKaMH H ApyrHMH 

o6beKTaMH cpnanqeCKOii ycTaHOBKH npHMeHSieTCSI KpeiiT (KacceTa) 

c Ha6opoM CTaHAapTHb!X 6noKOB. Han6onee THilH'l'.Hbie 6noKn: KOHTpon

nepbI, llBOH'l'.Hbie cqeT'l'.HKH, npeo6pa3oBaTenn HHcpOpMaunn, HHTep

cpeiiCb! K CTaHaapTHbIM npn6opaM H T.ll. 

OTllH'l'.HTenbHOH qepTOii MOAYllbHOii CHCTeMbl uncppOBblX 6noKOB 

SIBllSieTCSI TO, 'l'.TO n106oii npn6op B Heii MO)KeT 6b!Tb nerKO 3aMe

HeH apyt'HM, npnqeM H3MeHSieTCSI llHWb ~aCTb KOMaHll nporpaMMbl 

ynpaBne Hn SI. 

HaCTOSIIIlaSI pa6oTa Il0CBSIIUeHa peweHHIO aaaa'l'. C03AaHHSI H BHe

npeHHSI CHCTeMbl uncppOBb!X MOAyneii Ha HHTerpanbHbIX MHKpocxeMaX 

AllSI cpnanqeCKHX ycTaHOBOK, pa6oTaIOIUHX Ha llHHHH c 3BM. 

ilnccepTaUHSI COCT0HT H3 BBeAeHHSI H IlSITH rnaB. 

Bo BBeAeHHH H3llO)KeHbl OCHOBHble npHHUHilbl IlOCTpOeHHSI co

BpeMeHHblX cpH3H'l'.eCKHX ycTaHOBOK, coaaaBaeMblX Ha OCHOBe aneKTpO

HHKH TpeTbero noKoneHHSI. ilaeTC51 Kpa.TKaSI xapaKTepHCTHKa Mexa

HH'l'.eCKHX H aneKTpnqeCKHX CTaHAapT0B 51AepHOii aneKTpOHHKH BTOpO

ro noKoneHnSI. 

TI e p Ba SI r n a Ba anccepTaunn o6aopHa51. OHa noCB51IUeHa 

paCCMOTpeHHIO COBpeMeHHbIX cnoco6oB CbeMa HHcpOpMaunn' c ycT-

/4/ 
poiiCTB Ha nnHHH CB513H C 3BM • B o6meM BHlle aaaa'l'.a CTaBHT-

C51 cnenyroIUHM o6pa30M. 11MeeTC51 n AaT'l'.HK0B llHCKpeTHOii HHcpOpMa

UHH n m npneMHHKOB. C IlOMO!UbIO KOMMyTaTopa Tpe6yeTCSI nepe

AaTb HHcpOpMaUHIO B napannenbHOM K0lle B aaHHb!H MOMeHT BpeMeHH 

4 
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C n106ot'O H3 n aaT'l'.HKOB Ha n106oii H3 m npneMHHK0B C MaKCH

MallbHbIM 6bICTpoaeiiCTBHeM. ilaT'l'.HKaMH H npneMHHK8MH HHcpOpMaUHH 

MOryT 6b1Tb KaK 3BM, TaK H apyrne an"cKpeTHble ycTpOiiCTBa. He-

TPYllH0 aaMeTHTb, 'l'.T0 ecnn qncno pa3p51AOB nepeaaBaeMOii HHcpOp

MaUHH BennKo, To peweHHe aroii aaaa'l'.H anSI 6onhmoro qncna o6beK

T0B npeacraBn51eT co6oii onpeaeneHHbie rexHuqecKne n 3K0HOMnqec

Kne TPYllH0CTH. PaccMaTpHBaIOTC51 pnoco6b! o6MeHa HHCpopMaUHeii 

C Il0MO!UbIO TaK Ha3bIBaeMblX HHTepcpeiiCHbIX KapT, nonyqnBWHX wnpo

K0e pacnpocTpaHeHne B Mallb!X Mall!HHaX C pannanbHOii CHCTeM0ii 

noaKnIOqeHH51 BHeWHHX ycTpoiiCTB, opraHH3aUH51 MYllbTHnneKC0pHoro 

KaHana, K0MMyTaUH51 ancKpeTHoil. nmpopMauun B cncTeMe "CAMAC"
121 

/3/ 
H B CHCTeMaX C YHHqJHUHp0B8HHblM KaHanoM BBOll8-BblB0lla 

B Top a 51 r n a Ba anccepraunn TaK*e 51Bn51eTC51 o6aopHoii. 

8 Heii paCCMaTpHB8IOTC51 B0ilp0Cbl Kll8CCHcpHK8UHH uncppOBblX H aHano

ro-umppOBb!X 6noKOB B cucTeMe "CAMAC" B aaBHCHM0CTH OT cpyHK

UH0HanbHoro Ha3HaqeHH51. PaccMaTpHBaeTC51 Il51Tb KnaCC0B 6noKoB: 

1rnHTponnepb1, ABonqHbie cqeTqnKH, aaanoro-uncppoBbie H uncjipo-aHa

noroBbie npeo6paaoBaTenn, nHTepcjieiicb1 K cTaHaapTHbIM npn6opaM, 

6nOKH 38ll8HH51 K0HCT8HT, HHllHK8T0pbI, aneKTp0HHbie qaCbl H cne

unanbHbie 6noKn. TipHBOll51TCSI cpaBHHTenbHbie xapaKTepHCTHKH 6noKOB, 

. /5,6/ 
BbmycKaeMbIX paannqHb!MH cpnpM8MH • PaCCM8TpHB8IOTC51 B0npo-

Cb! npnMeHeHH51 MOllYllbHOii CHCTeMbl 6noKOB B cpn3H'l'.eCKHX ycTaH0B

KaX H B H3MepHTenbHbIX' CHCTeMaX Ha YCK0pHTenAA. 

T p e Tb 51 r n a Ba noCB51IUeHa BonpocaM paapa6oTKH n BHeape

HH51 npn6opoB Ha HHTerpanbHbIX MHKpocxeMaX, Bb!Il0llHeHHbIX 8BTO

pOM B CTaHaapTe "B HWH51" • 

OcHOBHOe HanpaBneane ll8HHOii pa60Tbl C0CT051ll0 B Bb!60pe 

Han6onee Il0llX0ll51IUero Tnna aneMeHTOB, H3yqeHHH HX B03MO)KH0CTeii, 

IlOCTpOeHHH oraenbHbIX yanoB cxeMOTeXHHKH, KOT0pbie B aanbHeii-
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rneM aarnnn npnMeHeHne npu paapa6oTKe npu6opoB H ¢uauqeCKHX 

ycTaH0B0K. 3To, B qaCTH0CTH, CXeMa aanep)l{Kll HMnynbC0B, MHHH-
/7 8/ 

aTropHaSI CBeT0BaSI HHllHKaUHSI, reaepaT0pbl naqeK HMilynbC0B 1 
·, 

.Unsi nocTp0eHHSI noruqecKnX cxeM 6bmll BbI6paHbl MHKpocxeMbl Tll

na IlT n, TT n H MHKp0cXeMbl C 9MHTTepHbIMll CBSI3SIMH 1 HMeIOllllle 

xopornue BpeMeHHhie napaMeTpbI, 

CnenyeT 3aMeTHTb, qTQ MexaauqecKHii CTaHnapT "BHWHSI" 

He npncnoco6neH nnsi BHenpeHnsi 9neKTp0HHKH TpeTbero noKoneHHSI 

ll Il09T0MY 3JteCb ncnonb3yeTCSI He nonH0CTbIO B03M0)KH0CTb BHenpe-

HHSI MHKpocxeM, OrpaanqeHne qncna MllKpocxeM, K0T0pbie M0I'YT 

6b!Tb pa3MellleHbl Ha 0/lH0ii nnaTe, onpenensieTCSI, B 0CH0BH0M, Ha

nnqneM K0HTaKT0B B pa3'heMe. J13 npn6opOB, Bb!Il0nHeHHb!X B llaHH0M 

CTaHllapTe, paccMaTpHBaIOTCSI HMnynbCHbIH reHepaTop nnsi HanaAKH 

llllCKpeTHbIX ycTp0iiCTB Ha MHKpocXeMax, aHanoro-un¢p0BOii ll un¢pq

aHanoroBblll npeo6pa3oBaTenn ll 24-KaHanhHbiii 6noK 6hICTpb!X BO

poT nnsi I'0ll0CK0il0B, MaKCHManhHaSI qacT0Ta reHepnpyeMbIX HMnynh

C0B reHepaTopa C0CTaBnSieT 40 Mru c paanuqHb!Mll BblX0llHb!Mll 

yp0BHSIMII (NIM, TTL, ECL ) • .UaHHhiii np116op Harnen npnMeHeHlle npn 

HananKe 0TllenhHbIX 6noKOB Ha MHKpocXeMaX, HMeIOlllllX paannqHbie 

BX0AHhie nornqecK11e ypoBHII, Hanp11Mep, cqeTqnKa, a TaK*e npn 

HaCTp0iiKe np116opoB, Tpe6yromnx cnO)KHOii nocnell0BaTenbH0CTll HM

nynhC0B (npeo6pa30BaTenb 113 llBQllqHQI'0 K0Aa B AB0llqHo-necSITllq-
/ 9/ 

Hbiii:), 6onblllOii HX 11n11TenbH0CTH ( HHTerpaTOpbI) 11 T,A, EnoK 

aHanoro-uu¢poBoro npeo6paaoBaTensi Ha HHTerpanhHhIX MHKpocxe

Max Harnen lllllpOKOe np11MeHeH11e B ¢uauqeCKIIX ycTaH0BKaX He 

TOnhKO B na6opaTopn11 Bb!COKIIX 9Hepr11ii O11.Hl1, HO ll B .llPYI'IIX 

opraHn3aUHSIX, 3TOMY cnoco6cTBOBan ynaqHblii Bb16op KOHCTPYKllllll 

n npuMeHeH11e MHKpocxeM nnsi nocTpoeHHSI cxeMhI AUTI n cqeTqn

Ka cep11ii:. Tipn6op nMeeT xopowyro HHTerpanhHYIO xapaKTep11cTnKy 
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(HHTerpanbHaSI HenuHeiiHOCTb He Xy)Ke 0,1%) II YllOBneTBOpHTenhHOe 

6hICTponeiicTB!le (qacToTa reHepaTopa cep1111 10 Mru); np11MeHeHne 

MllHHaTIOpHOii CBeTOBOH llH1lllKaun11, BbiBeneHHOii Ha nepe/lHIOIO na-
/10 11 / 

Henb 6noKa, coanaeT onpeneneHHhie yno6cTBa nnsi ¢uanKOB ' • 

llmflpO-aHanorOBblii npeo6pa3oBaTenb Bb!IlOnHeH Ha MHKpocXeMaX 

Tnna TT n, HMeIOlllllX Bb!BOA K·onneKTOpa Bb!XOllHOI'0 TpaH3HCTOpa 

BO BHeWHIOIO uenb. ToqHOCTb np116opa •He Xy)Ke 0,5%, OH Harnen 
• /12/ 

npnMeHeHne B ycTpOHCTBe BbIBOAa Ha rpa¢HKOilOCTpOHTenh • 

naanuaTn'leTbipexKaHanbHaSI cxeMa BOpOT nnsi I'OllOCKOilOB 

24rCB100 HMeeT ABallUaTb qeTbipe BXOlla, ynpaanSieMb!X OT o6mero 

·BXOAa. CnrHanb1 c Ka*AOii na 24 cxeM "11-HE" nocTynaroT Ha 

24-pa3pSillHhlii perncTp, COCTOSIHHe KOTOporo llHllllUHpyeTCSI Ha nepell

Heii naHenn. BbIXOll nH¢opMaun11 Ha 3BM ocymecTansieTCSI napannenb

HO 'lepe3 BblXOllHbie BeHT!lnn CHI'HanoM onpoca. EnoK Bb!IlOnHeH Ha 

HHTerpanbHbIX MHKpocxeMax H HMeeT xopornee apeMeHHoe paapewe

Hlle, paBHOe 8 HCeK. 

OnHCb!BaeMbJe Bblllie np116opbl Bornnn B CHCTeMy 6bICTpbIX 
/13 14/ 

9n_eKTpOHHbIX 6noKOB, paapa6oTaHHblX B nB3 ' • OHII Harnnn 

wupoKoe npnMeHeHne B 9KcnepnMeHTax Ha ycKopnTene 11 <1>B3 ( Cep-
/17 / 

nyxoB), B qacTHOCTn, B 9KCilepnMeHTaX no 11-e -pacceSIHHIO 1 

Ha 2-MeTpOBOH )Kll/lKOB0llOpOllHOll KaMepe ,, n1011Mnna ". B ycTaH0BKe 

nnsi nayqeHHSI pellKHX pac~allOB paAnaUHOHHhlX pe30HaHCOB, B CHC-
/19/ 

TeMe !13MepeHHSI napaMeTp0B CHHxpo¢aaoTpoHa O11.HH n llP, 

Ha 6noKn paapa6oTaHa TexHonor11qecKaSI llOKyMeHTaunsi, KoTopasi 

nepellaHa nnsi nponaaoACTBa a ll3M O11.Hl1. • 

B 'I e TB e p TO ii I' n a Be AaeTCSI onucaHne M0llyneii B CHCTe-
' /20/ 

Me 'CAMAC' • B HacTosimee apeMSI 9Ta cucroMa nony'lnna 

wnpoKoe pacnpocTpaHeHne B paann'IHhlX ¢uanqecKnx na6opaTopnsix 

n pa3pa6aTbIBaeTCSI MHOI'HMH CTpaHaMn-yqacTHllll8Mll O11.HH. Coa-
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AaHHe ymi<jlmmpoBaHHOii CHCT8Mbl 6noKOB II03BOnSieT cy111ecTB8HHO 

pacumpHTb COTPYAHH'l8CTBO Y'l8Hb!X CTpaH-y'laCTHHU 011 Hl1. p ac

CMOTpeHO onHCaHHe H xapaKTepUCTUKII 10 TUIIOB 6nOKOB 3-ro IIOKO

neHUSI, . Cpeau 3THX 6nOKOB 'l8Tblpe KOHTponnepa, SIBnSIIOil11IXCSI Ha1160-

nee cnO)KHb!MII H OTB8TCTB8HHbIMH 6noKaMH B )J.aHHOii CHCTeMe, KaK 

no T8XHH'l8CKHM, TaK II no KOHCTPYKTIIBHO-T8XHOnorH'l8CKUM napa

M8TpaM 6noKU HaXOASITCSI Ha ypOBHe 3apy6e)KHblX pa3pa60TOK, Paa-

/21 / /22/ 
pa6oTaHhI KOHTponnepb1 AnSI ManhIX 3BM TP A H HP2116B , 

pa60TaI0111He Ha nHHIIII C 3THMU MalllUHaMH, KoHTponnep )J.nSI 3BM 

TP A pa6oTaeT no nporpaMMHOMY KaHany co cKopoCTbIO o6MeHa 

50 MKCeK Ha OAHO cnoBo, KoHTponnep anSI 3BM HP2116B SIBnSieT

CSI yHUBepcanbHbIM, TaK KaK M0)K8T p~6oTaTb KaK ITO nporpaMMHOMY 

KaHany I TaK ll no KaHany npSIMoro )J.OCTyna co CKOpOCTbIO 325 Tb!C, 

/22/ 
cnoB B CeKyHP.Y C uenbIO YHH<jJHKaUHII paapa6oTaH TaK)K8 YHHBep-

canbHblll KOHTponnep anSI 3BM TP A co cKopoCTbIO o6MeHa no KaHa

ny IIpSIMoro )J.OCTyna 100 TbIC, cnoB B C8KYHP.Y, B KacceTe CMOHTH-

u /23/ • 
poBaH PY'lHOII KOHTponnep I KOTOpbllI no3BOnSieT reHepupOBaTb 

BCe KO)J.bl <jlyHKUIIii II c11rHanb1, Heo6XO)J.UMbl8 )J.nSI KOMnneKCHOii Ha

na)J.KII 6nOKOB, 

PaccMaTpHBaIOTCSI <jlyHKUIIOHanbHbie CX8Mbl ll xapaKTepIICTIIKII 

. . /24/ • 
TaKIIX 6nOKOB, KaK: 6nOKII 3a)J.aHIISI KOHCTaHT I )J.8CSITII'lHbllI 

aucnneii, aHanoro-uu<jlpoBofi 11 u11¢po-aHanoroBb1ii npeo6paaoBaTen11, 

HHTerpaTop HMIIynbC0B, CneayeT OTM8TIITb, 'ITO Ka)K)J.hiii 113 3TIIX 

6nOKOB npeP.CTaBnSieT co6ofi )J.0BOnbHO cnO)KHOe ycTpOiiCTBO, K0T0-
' . . 

poe IIOMHMO CB0HX npSIMblX <jlyHKUUii ( H3MepeHue, C'l8T IIMnynbCOB 

II T,P.,) 1 CO)J.8p)KHT CX8Mbl, He06XO)J.IIMbl8 AnSI opraHH3aUHU CBSI3H 

P.aHHoro 6noKa C 'lHCnOBOH II yrrpaBnSIIOil18H Mar11cTpanbIO (ceneKTO

pbl <liYHKUHii, BeHTII{III 3aIIHCII-'lT8HHSI ll T,A,), flpu Hantt'llIH K0HTpon

nepa CBSI3b TaKoro 6noKa C 3BM o6ecne'lUBaeTCSI aBT0MaTH'l8CKH, 
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flpH C03AaHHII CIICT8Mbl UH<jlpOBb!X 6noKOB 6onb1110e BHHMaHHe 

yaemmocb paapa60TKe MarHCTpanu KacceTbI, C noMOil1bIO K0TOpoii 

ocy111eCTBnSieTCSI o6MeH' )J.aHHblMH H ynpaBnSIIOil1HMII CHrHanaMH M8)K)J.y 

pa60'llIMII 5noKaMH H KOHTponnepoM, B 'l8TBepT0M naparpa<jle 3T0ii 

rnaBbl paCCMaTpHBaIOTCSI npaKTH'l8CKHe BOnp0Cbl nocTpoeHHSI Mar11cT

pan11, 060CHOBb1BaeTCSI Bb16op Heo6XOAHMblX MIIKpocxeM, a TaK)Ke 

paCCMaTpHBaIOTCSI BpeMeHHbie napaMeTpb! MarucTpan11. B HaCTOSII11ee 

BpeMSI B nB3 O11Hl1 A8HCTBYIOT ABe ycTaHOBKH, BbIIIOnHeHHbie 

B )J.aHHOii CHCTeMe II pa60Ta1011111e Ha nHHIIH. C 3BM. BnoKH, on11-

CaHHbl8 B 'leTBepToii rnaBe, COBM8CTH0 C paapa60TKaMH Apyrux 

aBTopoB 06paay10T CHCTeMy 6noKOB, nonHoCTbIO yaoBneTBOpSI10111y10 

Tpe6oBaHHSIM COBpeMeHHhIX_<jlH3H'l8CKHX 3KCnepHM8HTOB Ha nHHIIH 

CBSI3H C 3BM, a TaK)K8 MOryT npHM8HSITbCSI B Apyrux Hay'lHblX 

uccne)J.OBaHHSIX C npHM8H8HH8M 3BM ( pHC, 1 ) • Ha paapa6oTaHHb18 

P11c. 1, 0611111ft BHP. K0HTponnepa AllSI 3BM HP2 l 16B, 
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6110KH eCTb T0XHH'10CK8SI H T0XHOJ10I'H'l0CKaSI AOKyMeHTSUIISI. Pa60To

cnoco6HOCTb H HanemHOCTb HX TIU8T011bHO npoBepstnacb Ha 1111HHH 

CBSl3H c TSKIIMH 3BM, KSK TPA H HP2116B. 

B II SITO ii I' 11 a Be AHCCepTSUHH H3110)K0Hbl pesy 11bT8Tbl no 

BHenpeHHIO CIICT0Mbl umppOBb!X cpyHKUIIOHanbHblX 6nOKOB B 4ms11qec

Klle ycTal!OBKH, a TaKme paccMaTpHBaJOTCSI OTA011bHhie ycTaHOBKII, 

/20/ 
pa3pa6oTaHHbl0 aBTOpOM COBMeCTHO C COTPYAHIIKaMII • 3TH pa-

60Tbl 6hl1111 Ha'!aTbl H 3aBepll!eHbl B Te'leHH0 nocneAIIHX ABYX neT, 

Paspa6oTaH KOMII110KC npn6opoB Ha IIHTerpanbHI,IX MIIKpocxe

MaX B CTaHAapTe "B11ll!HSI .. 1 'ITO II03B01111110 B KaKOH-TO CT0II0HH 

C03AaTb npeeMCTBeHHOCTb Memi:1y sneKTpOHIIKOH BTOporo II TpeTbero 

noKoneH11ii, Cosi:1aHHh1e np116opb1, TaK11e KaK EATT-1024, u11cppo-aHa

noroBbiii npeo6pa3oBaTe11b, 24-KaHanbHhlll I'OAOCKOII onenpeHhl 

B KpynHeiilllHX ycTaHOBKaX, Ha KOTOpb!X nonyqeHbl Ba)KHJ,Ie cp11s11qec

Klle peaynbTSTbl, 3TII np116opb1 lllllpOKO IICII011b3yIOTCSI TaKme B 11c

cnei:10BaTe1lbCKIIX opraH~381lllSIX CoBeTCKOI'O Co10aa. TTp11 11enocpei:1-

CTBellHOM y'laCTIIII aBTOpa ocy111eCTB11.eHa CBSl3b: SKCIIC!JIIMCIITanbHb!X 

·. . /25/ 
ycTaHonoK c 3BM TPA 10001 11 HP2116B ,Coai:1a1IJ,1 c11cTeMb1 i:1m1 

113MepeHIISI napaMeTpOB CIIHXpocpa3oTpoHa, A11SI 113MCpelll!51 pai:111au110H

HOii o6cTaHOBKII Ha CIIHXpocpasoTpOHe OIHU1, C IIO~Olllb!O KOTOpoii 

nony'leHLI samHhie Hay'!Hhie pesyJ1hTaTh1 H AOCTIII'HYT cymecTBeHHh1ii 

9KOHOMll'10CKllil scpcpeKT 
1261, 

ABTOpOM BHeCeH BK11aA B cosi:1aH11e per11cTp11py10111eii sneKTPO

HIIKII TpeTbeI'O IIOK0110HIIS11 T0XHll'10CKII Ha116onee HOBOH B J1B3. 

YH11cp11u11poBaHa CIICTeMa lll!cppoBblX 6;JOKOB, 'ITO o6ecne'IIIBaeT Bbl

COKYIO HauemHOCTb, rn6KOCTb II KOMIIaKTHOCTb C03AanaeMbIX Ha HX 

OCHOBe ycTaHOBOK. 
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0CHOBHble pesynbTaTbl i:111ccepTau1111: 

1. PacCMOTpeHbl xapaKTepHbI0 oco6eHHOCTII sneKTpOHIIKII 

TpeTbero IIOK011eHIISI, 

2. naHbl KpaTKHe xapaKT0pHCTIIKII II cneu11cp11Ka pa60Tbl CIICTe

Mbl "CAMAC". 

3, TTpoBeAeHa Knacc11cp11KaU11S1 II paCCMOTp0Hbl oco6eHHOCTH 

6noKoB 3 noKoneH1151, paspa6aTbIBaeMbIX H BhmycKaeMhIX pasn11q

HbIM11 sapy6e)KHbIMII cp11pMaM11. Oco6oe BHIIMaH11e yneneHO KOHTpon

nepaM, SIB1151IOWIIMCSI K11JO'leBbIMII 6J10KaM11 B AaHHOii CIICTeMe. Bcero 

paCCMOTpeHO 5 K11aCCOB 6:IOKOB: KOHTponnepbI, IIHTepcpeiiChI, C'leT

'IIIKII, npeo6pa30Baxen11 11 cneu11anbHbl0 6nOKH. B HaCT051Wee Bpe!'-151 

CHCTeMa "CAMAC" nonyq11na _oqeHb w11p0Koe pacnpocTpaHeHne, He

KOTOpb1e cpHpMbl BblIIYCKaJOT He T011bKO OTAe11bHbie 6110KII, HO II KOM

nneKTbl 6noKoB, npenHa3Ha'!eHHbIX nnst peweH1151 onpeneneHHbIX 3a

naq, Yme C03AaHbl uenbie H3Mep11Te1lbHbie CIICTel\lbl COB!'.leCTHO co 

cneu11an11s11ponaHHoii 3BM, 

4. Ormc_aHa npoBeAeHHaH anTopoM pa6oTa no BHeupem110 nH

TerpanbHoii M11KposneKTpoH11K11 B nB3 OH.HI! B Te'!eH11e noc.ne;:iHnx 

5 neT, B pesynbTaTe K0Topo1i 6Lma paspa6oTaHa c11cTe"1a npocTefi

ll!IIX 110I'H'l0CKHX Y3110B Ha MUKpocxeMax. 

5, CosnaHhI HaAemHbie B pa6oTe .PnsnqecKne np116opb! c yqe

TOM AOCTH)K0Hllii COBpeMeHHOii 9110KTpOHIIKII B CTaHAllpTe "BnWH51" • 

3TII npn6opbl pa6oTaIOT Ha 1111HIIII CB513H C 3BM B Kpyn11e11ll!IIX 

cp11311'10CKIIX ycTaHOBKax, Ha KOTOpblX nony'leHhl 'oa.~rn1>1e ,t>ll311'10CKUe 

peaynbTSThl, Cpenn ycTaHOBOK, B KOTOpb10 BlleApem,1 np116op1,1 Hllllll!X 

paapa6oTOK, cnenyeT OTMeT11Tb ycTaHOBKY no uayqenmo :r-,· -pac

ce51HIISI1 ycTaHOBKY "n10i:1u11na~, ycTaHOBKY AJI51 nayqemrn pamwuuon

HhIX pacnaAOB peao11aHCOB ll Ap. 
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B. Pa3pa5oTaH KOMnneKC npH50pOB C yqeTOM HOBefimHX llOCTH

)KeHHfi sneKrpoHHKH B CHCTeMe "CAMAC ". 3ToT KOMnneKc paccqu

TaH KaK Ha pa5oTy cjmsuqecKofi ycraHOBKH ·Ha nHHHH CBH3H C 3BM, 

raK H aBTOHOMHO, XapaKTepHCTHKH H napaMeTpbI 5noKOB nonHOCTbJO 

YllOBneTBOpHIOT Tpe5oBaHHHM COBpeMeHHoro $HSHqecKoro 3KCnepHMeH

Ta, 3TH npH50pbl MOryT npHMeHHTbCH He TOnbKO B $HSHqeCKHX ycra

HOBKaX, HO H B HayqHbIX 11ccne110BaHHHX, rne npHMeHHIOTCH 3BM 

HnH npyrHe cpencrBa BbJqHCnHTenbHOfi TeXHHKH, 

7. TTpoBepeHa .aane)KHOCTb H pa5orocnoco5HocTb 5noKoB Ha 

nHHHH CBHSH c 3BM TPA-1001 H HP2116B, 

8, CosnaHbl npH50pbI, Heo5xonHMhie npH HananKe 5nOKOB sneKT

pOHHKH TpeTbero noKoneHHH (rettepaTop, pyqHofi KOHTponnep, pacmH

PHTenb), 

9, f1pH HenocpencrBeHHOM yqacTHH aBTopa BHenpeHhI: a) CHC

TeMa H3MepeHHH panHaUHOHHOH o5cTaHOBKH Ha CHHXpo$a30TpOHe 

OI1HI1; 5) CHCTeMa H3MepeHHH HeKOTOpb!X napaMeTpOB CHHXpo$aso

rpoHa , 

10. C noMOIUbJO aBTOMaTHqecKOH HSMepurenbHOH CHCTeMbl 5oinH 

npoBeneHbl H3MepeHHH panHaUHOHHDfi o5cTaHOBKH Ha CHHXpo$asoTpOHe 

OI1HI1. TTOMHMO HayqHoro pesynbTaTa, nonyqeHHoro C nOMOIUhJO naH

HOH CHCTeMbI, na5opaTOpHH Bb!COKHX SHeprHfi nonyqHna BeCOMbIH 

3KOHOMHqeCKHH s$$eKT, 

PesynhTaTbl BCex 3THX pa5oT ony5nHKOBaHbl B BHlle npenpHJi-

TOB OI1HI1 H B nepHOllHqecKoii neqarH, no"nanuBanHCh Ha VI CHM

nosHyMe Ol1HI1 no HnepHofi sneKTPOHHKe (BapmaBa, ceHTH5ph 1971 r,), 

l.JaCTh pa5oT OTMeqanacb npeMHHMH flB3. 

Cnenyer OTMeTHTb pa50TbI, He BOmenmHe B llHCCepTaUHIO, 

0HH Bhmom-Iefibl c yqeTOM llOCTH)KeHHH aneKTpOHHKH BToporo noKo

neHHH H Halllnlf npHMeHeHHe B npH5opax H $H3lfqecK,IX ycTaHOB..
/27-37 / 

Kax 
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