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BaeneHHe 

npa HCIIOnb30B8HHH 8BTOM8TH"!eCKHX 9KCnepHMeHTanh

HbJX ycTaHOBOK BO BpeM51' npoaeneHH51' H3MepeHHH HYIKHO 

pemaTb BOIIpOChl K8nH6pOBKH 1 KOHTpong H perynHpOB8HH51' 

H3M8pHTenbHbJX npH60pOB. llng 9TOrO pa3pa60T8H 6nOK 1 

BOCeMb BXOAOB H BOCeMh Bb!XOAOB KOTOporO MOIKHO coe

AHH51Tb B mo60H KOM6HH8UHH KOM8HA8MH C MarHCTpamll/. 

C IIOMOllibJO 9TOrO 6nOK8 MO>KHO npOBOlJHTb KOHTpOnbHbie 

H3MepeHH51'1 CHHM8Tb 8BTOM8TH"'eCKHM 06pa30M Kan.i6po

BO"!Hble cneKTpb! B nJ060M MeCTe H3MepHTenbHOrO Tp8KT8 1 

a TBK>Ke BBOAHTb He06XOAHMbie norrpaBKH. 

nocTpoeHHe H WyHKgHH 

MaTpHua BbmonHeHa B Moayne KAMAK naoiiHoii 

lliHpHHhlo 0Ha HMeeT BOCeMb K08KCH8nbHhlX BXOLlOB H BO

CeMb K08KCH8nbHbiX Bb!XOAOB. Ka>KLlbiH BXOA (eM. pHC. 1) 
coenHHeH "!epe3 aoceMb BeHTaneii (acero 64 aeHTHn5I) 

C BbiXOLlHbiMH 5I"!eHK8MH "VfflVf ". 0TKpb!B851' TOT HnH HHOH 

B8HTHnp, MO>KHO nony"'HTb pa3nH"'Hbie KOM6HH8UHH ( BCero 

64-no "'HCny BeHTHneii) COeLlHHeHHH BXOLlOB C BbiXOA8MH. 

BeHTHnH ynpaangiOTC51' cHrHanaMH c MarHCTpanH "!epe3 

64-pa3p5IAHYJO naM51'Tb, COCT05IlliYJO H3 64ll-TpHrrepoB. 

EcnH, HanpHMep, OTKpb!Tbl BCe BOCeMb B8HTHnefi BXOAB 11 

TO BXOAHOH CHrHan C Hero 6yaeT pa3B8TBn51'TbC51' Ha BOCeMb 

Bbixonoa. B 9TOM cny"!ae MaTpHua ¢YHKUHOHHpyeT KaK pa3-

aeTBHTenh. 

Ha pHC. 2 noKa3aHa npHHUHnaanbHa51' cxeMa MaTpHUbi • 

Ha pHc. 3-npHHUHnHanbHa51' cxeMa CB51'3H MaTpHUbi c Ma

rHCTpanbJO KpeiiTa. 0Ha BKnJO"!aeT B ce6g: neuiH¢paTop 

NAF , 64-pa3p51LlHYJO naM5ITb H ycTpoiicTao C"'HTbiB8HH51'. 
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Pwc. 1. TiepeJlHSISI naHenb H qacTb 6noK-cxeMbi MaTpHUhi. 
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PHc. 2. TipHHUHITHaJibHaSI cxeMa 6biCTpoli nonrtieCKoli 'IaCTH 

MaTpHUbi, BbiiTOnHeHHOH Ha 3Cfl-HHTerpanbHbiX CXeMaX 

C BpeMeHeM HapaCT8HHSI 3 HC. 
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B cxeMe npeaycMoTpeHa B03MOMHOCTb 6noKHPOBKH 
scex sxoaos OAHOBpeMeHHO no CHI'Hany "I "· 

TexHHqeCKHe napaMeTp~ 

Bxoahi: anH 6hiCTpbiX norHqecKHX CHrHanos aMnnHTyaoi1 
-0,8 B, cooTBeTCTBYIOlllHX cTaHaapTy KAMAK 
qHCno BXOAOB 8 
BXOaHOe COllpOTHBneHHe 

nopor cpa6aT~BaHHH 
MHHHM8nbH8H lllHpHH8 HMllynbCa 

Bbiiiie nopora 
M8KCHManbH8H 8MilnHTyaa 

BXOaHOI'O HMnynhC8 
Bbixoahi: 

"'HCnO BbJXOaOB 
BbiXOaHaH 8MllnHTyaa 
BhlXOaHoe COllpOTHBneHHe 

speMH HapacTaHHH H cnaaa 
aaaepMKa npoxoMaeHHH 

HMnynbca oT sxoaa ao Bhixoaa 

TeMnepaTypHbiH KOa«lJ«lJHUHeHT 

aaaepMKH 
paaHHUa B aaaepMKe 
npoxoMaeHHH HMnynbca 
B 38BHCHMOCTH OT B~6paHHOi1 

KOM6HH8UHH 
noTpe6neHHe ToKa: 

+ 6 B, 
6 B, 

50 OM ::!:. 10% 
-0,4 B 

10 HC 

+5 B, -10 B 

8 
-0,8 B Ha 50 OM 

50 OM ::!:. 10% 
< 3 HC 

15 HC 

< 15 HC/°C 

0,5 HC 

0,9 A 
1,25 A 

11cnOnb3YeMbie dJYHKUHH 

N · A(O) • F(l7) ·Sl : 

N ·A(l) • F(l7)·Sl 

N • A(2) • F(l7)· Sl 

aanHCh Wl ~w16 - sKniOqeHHe seHTHnei1 
11 - 18, 21 --28x/ 

38llHCb W l+Wl6 - BKniOqeHHe BeHTHnei1 
31 - 38, 41 - 48x/ 

aanHCh Wl +Wl6 - BKliiO"'eHHe seHTHnei1 
51 - 58, 61 - 68XI 

x/ 
TiepBaH UH«lJpa o603HaqaeT HOMep sxoaa, a BTopaH -

HOMep Bb!XOaa. 7 



N·A(3) .f(17).Sl': aarrHCh Wl +Wl6- aKmo'leHHe aeHTHne:il: 

71 - 78, 81 - 88x/ 
qTeHHe Rl +Rl6- ycTaHoaneHHoe cocToSI

Hiie aeHTHne:il: 

N ·A(n) • F(l) : 

z .s 2 

I 

Q 
X 

c6poc KOHTpOnhHOrO 

perHCTpa, ace aeHTHJIH 

aaKpbiTbi 

ace aXOAhl 38KphlThl Ha 

AJIHTellbHOCTh ClirHa

na 1 
N ·A (n) .[ F (1) + F(17)] 

Q· ( +6 B) • ( -6 B) 

DpHMePhl rrpHMeHeHHSI 

1. HacTpo:il:Ka H KOHTponh 

CHCTeMbi coarraaeH H:il: 

B cJIO)KHbiX ycraHoaKax c 6oJihlllHM 'lliCJIOM cxeM coarra

aeHH:il: O'leHh MHOrO apeMeHH H CHJl Tp8THTCSI H8 H8CTpO:il:Ky 

H KOHTpOllh CHCTeMbl COaiiaAeHH:il:. AaTOM8Tii38UHSI H8CTpOHKII 

rrepeA ¢H3H'IBCKHM BKCITepHMeHTOM H HerrpephlaHhlH KOHT

ponb ao apeMSI H3MepeHHH A8IOT 3H8'1HTellhHYIO BKOHOMHIO 

apeMeHH H yaeliH'IHaaiOT H8Ae)KH0CTh BKCIIepHMeHTa. 0AHH 

H3 a03M0)KHb!X ITpHMepoa IIpHMeHeHHSI MaTpHUbl IIOK838H 

aa pHc. 4. MarpHua rroaaonSieT aaToMaTH'IeCKH rroaKJIIO'IaTh 

rrapannellhHO axoaaM n106o:il: cxeMbi coarraaeHiiH apeMSI

UH¢poaoH: KOHaepTop, KOTOpb!ll H3MepSieT apeMeHHOe pac

rrpeaeneHHe H ITOJIO)KeHHe IIHKOa. 3Ta HH¢0pM8UHSI IIpH 

H8CTpOMKe CJiy)KHT AJISI rrpeaaapHTellhHOH ycT8HOaKH pa3-

peruaiOillero apeMeHH coarraaeali:il: H anHTenhHOCTH aaaep)KeK, 

a IIpH H3MepeHHSIX - AJISI HeiipepblaHOrO KOHTpOnSI BTiiX 

apeMeHHb!X rrapaMeTpoa. ilnSI OKOH'IaTellbHOH H8CTpOHKH abi

XOA CXBMbl coarraaeHHll IIOAKJIIO'I88TCSI K C'leT'IHKy, KOTOpb!H 

H3MepSieT e¢¢eKTHaaocTh coarraaeHH:il:. BpeMeHHo:il: HHTepaan 

aaaaeTCSI C'IBT'IHKOM C rrpeaaapHT8JlhHOll yCT8HOaKOH1 KOTO

phlll 06hl'IHO C'IIIT8BT 'IHCJIO '18CTHU C MOHHTOpHoro C'leT

'IIIK8, IIOAKJIIO'IeHHOrO K OAHOH H3 M8TpHU. 

C IIOMOillhlO yrrpaanSieMbiX OT 38M 38A8p)KeK nerKO 

CHHM88TCSI xapaKTepHCTHK8 COaii8A8HHH COOTaeTCTayiOillHX 

KaHanoa H IIOA6HpaeTCSI OIITHM8nhH8SI 38Aep)KK8o 

x/ 
CM. CHOCKy Ha CTp. 7 • 
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nng KOHTpOnH MQ)KffQ T8K)Ke IlO,[{KnlO'i8Tb ynpaBnHeMbiH 

OT 3BM reaeparop, KOTOpbiii: 'iepe3 CBeTOAHO.Uhl HMHTH

pyeT cosnaaeHHH. flo.uo6aoe nocrpoeaee CIICTeMhi MO*eT 

noTpe6osaTbCH, ecnH oaaa IInH aecKonbKO cxeM cosnaaeHIIii: 

HCI10nh3YIOTCH C O'ieHb ManbiM paapemaJOIUIIM BpeMeHeM. 

HerrpepbiBHhlii: KOHTpOnb I103BOniiT C03A8Tb CIICTeMhl, B KO

TOpbiX IIOnHOCTb!O ycrpaHHeTCH ,npeii:<lJ, 

2. A B T 0 M a T II q e C K II e T p e X M e p H hi e 

II3MepeHHH 

flpii II3MepeHHII y -cosrraaeHIIii: II speMeHII )KII3HII pe

aynbTaTw rrony'iaJOTCH rrocne o6pa6oTKII aa6paHHoii: IIH<iJop

M8UHII. flone3HO AO II BO BpeMH 8KCIIep1IMeHTa IlpOBepHTb 

HeKOTOphle rrapaMeTphl arrnaparypw II IICTO'iHIIKa, KOTOphlii: 

H3MepHeTcH. HarrpiiMep: 

CT861InbHOCTb ycHneHIIH B 8HepreTH'ieCKHX KaHanax, 

CT861InbHOCTb MI'HOBeHHOI'O IliiKa BO BpeMeHHOM 

crreKrpe, 

IIOpOI'H AHCKpiiMHH8TOpOB1 

'iHCTOTy II MOIUHOCTb II3MepHeMOI'O IICTO'iHHK8 1 

8HepreTH'ieCKIIe II BpeMeHHhle KanH6pOBKIIo 

nng 8THX ueneii: He06XO.UHMO CHHTb OTaenbHbie 8Hep

reTH'ieCKIIe ClleKTpbi 1 yrrpaBnHeMbJe BpeMeHHhiM K8HanOM 1 

Ho 6ea cosnaaeHHii: c apyrHM KaHanoM IInH HHTerpanhHhJii: spe

MeHHoii: cneKTp.flepeKnJO'iaH MaTpiiueii: 6brcrpyJO nor1IKY1MO)KHO 

6brcrpo H rrpocro II3MeHHTb pe*IIM II3MepeHIIii:. YrrpomeaHaH 

6noK-CXeMa TaKOii: ycTaHOBKII I10K838H8 H8 piiC, 5. 3ne

MeHThl MeaneHHOii: nOI'HKII, niiHHII 3a,nep)KKII II CXeMbl 

38IUHThl BhlXOAa CIII'HanOB MepTBOI'O BpeMeHII He IlOK838Hhl 1 

T8K K8K OHH 38BIICHT OT TIII18 YCT8HOBKII. 

H a MaTpiiUY rrocryrraJOT CIII'Hanhi speMeHHhiX KaHanos 

II speMeaaoro Kan1I6paTopa anH yrrpasneHHH rrpeo6paaosa

renHMII II IIHTep<lJeii:COM. nng 8HepreTH'ieCKOH KanH6pOBKH, 

npOBepKII 'iiiCTOTbl IICTO'iHIIKa, IlOpOI'OB AIICKpHMHH8TOpOB 

H CTa6HnbHOCTH ycHneHIIH HCIIOnbayeTCH O.UHH aaanorO-UH<iJ

pOBOii: npeo6pa30BaTenh, yrrpaBnHeMbiH CBOHM BpeMeHHh!M 

Tp8KTOM. 06a .Upyi'HX npeo6pa30B8TenH B 8TO BpeMH 6no
KHpyJOTCH1 H IIHTep<iJeii:c pa6oTaeT B OAHOMepHOM pe)KHMe. 

nng BpeMeHHOii: K8nH6pOBKII H rrposepKH HHTerpanbHOI'O 

speMeaaoro cneKTpa oTKnJOqaeTCH yrrpasneHHe AUfl. 

10 

'i' 

... 

-* 

BPEM. 
HAflU6- MATPULI,A 
PATOP 

~ 
<:..) 

~ 

Q. 

~ 
<:..., 

r:::: 
'::) 
..... 
<:...> I TAU

1

MEP I 

J/1 HTEP flJ E i1 C 
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II3Mepeaeii: c rrpiiMeHeHIIeM MaTpiiUhi: Allfl - aaanoro

ue<Pposoii: rrpeo6paaosarenh, Bllfl - speMH-uH<iJposoii: rrpe

o6paaosarenh. 
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nollKnJO'IeHHe BpeMeHHOrO KBnH6paTopa HnH Bpe-

MeHHbiX TPBKTOB ocymecTanHeT MaTpHua. B pe-

~HMe TpexMepaoro aaanHaa CHraanaMH coa-

rraaeHHil: OT apeMH-UH~poaoro rrpeo6paaoaaTenH yrrpaa-

nHlOTCH aaanoro-u~r~pOBbre npeo6paaoaaTenH H RHTep~eil:c. 
CRCTeMy Tail:Mep-cqeT'IIfK MO)f(HO ITO Bbi6opy ITOllKnlO'IBTh 

n~r6o K Kaaany "cTapT", n~r6o K Kaaany "cTon", n~r6o 
K Bbrxoay BUn H C'IRTaTh 'IHcno RMrrynhcoa, He rrpepbrBaH 
H3MepeHHH. 

ABTOpbr Bbrpa)f(alOT 6naroaapHOCTh X.-f.OpTnerrrry aa 

none3Hbre o6cy)f(aeHRH, A.H .C RHaeay If A.H .KanHHRHy aa 
rroaaep)f(Ky pa6oTbr. 

nrneparypa 

I. SEN-Electronique,6 ,CG 2017,Six-fold 
controlled gate, Manual, 1971. 
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PyKorr~rch rrocrynHna B ~raaarenacKHil: oTaen 
23 MaH 1975 roaa. 

Y CJIOBHJI 06MeHa 
IlperrpHHThi H coo6weHHH OHJUf pacch!naJOTCH 6ecrrnaTHo, Ha ocHose 

B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, na6opaTOpHHM, 
6H6nHOTeKaM, Hay'I:HhiM rpyiiiiaM H OT.D;eni.HhiM Y'leHbiM 6onee 50 CTpaH. 

Mhi O)f(H,a;aeM, 'ITo rronyqaTenu H3.a;aHuii OHJIH 6y.a;yT caMH rrpoJis
nJITI. HHHllHa THBY B 6ecrrna THOR IIOChinKe IIy6nHKallHH B _ny6Hy. B IIOp.II.D;Ke 
06MeHa IIPHHHMaiOTCJI Hay'IHI.Ie KHHrH, )l(ypHani.I, IIpeiipHHThi H HHOrO 
BH.a;a rry6nuxanuu no TeMaTHKe OHJIH. 

E.a;HHCTBellHhiH BH.a; rry6nuxanui,KOTOpDii HaM rrpHch!naTI. ue cne.a;y
eT ,- 3TO perrpHHThi /OTTHCKH CTaTeH, y)l(e OIIY6nHKOBallHhiX B HaY'IHhiX 
)l(ypHanax/. 

B pJI.a;e cnyqaeB MDI caMH o6pawaeMcJI K rrony'l:aTenJIM Hawux H3.a;a
HHH c rrpoc~o6oii 6ecrrnaTHO rrpucnaTI. HaM xaxue-nu6o KHHru unu 
BhiiiHCaTI. .D;nJI HaWei 6u6nHOTeKH Hay'IHI.Ie )l(ypHanDI, H3.D;aiOwHeCJI B HX 
CTpaHax. 

OT~eJibffihle 3anpoc~ 

Ji3.D;aTeni.CKHH OT,a;en e:lf<erO.D;HO BhiiiOnHJieT OKono 3 000 OT.D;eni.HhiX 
JarrpocoB Ha BDICDinKy rrperrpHHTOB H coo6weHHH OHJIH. B TaKux Ja
rrpocax cne.a;yer o6JI3aTen~oHo yKa3DIBaTI. HH,a;exc JarrpawuBaeMoro 
H3.D;aHHJI. 

A~peca 

IIHCI.Ma IIO BCeM BOIIpocaM 06MeHa IIy6nHKal{H.IIMH, a TaK)I(e 3aiipo-
Chi Ha oT.a;eni.HI.Ie H3.a;aHHH cne.a;yer HarrpasnJITI. no a.a;pecy: 

101000 MocKea, 
FAaeHblii no'llllaMIII, n/.11 79. 
H30allleAbCKuii OIIIOeA 
067>eOUHeHHOZO UHCIIIU/IIy/lla 
JIOepHblX UCCAeOoeaHUU. 

A.a;pec .a;nJI rroci.InKH scex rry6nuxanuii B rropJI.a;Ke o6MeHa, a TaK)I(e 
.D;n.II 6ecnnaTHOH IIO.D;IIHCKH Ha Hay'I:HI.Ie )f(ypHani.I: 

101000 MocKea, 
FAaeHblii nO'IIIIaMIII, n/.11 79. 
Jlay'IHO·JIIeXHU'IeCKQJI 6U6AUO/IIeKa 
067>eOUHeHHOZO UHCIIIUIIYIIIa 

! JIOepHblX UCCAe006QHUU . .. 


