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8 na6opaTOPHH BblCOKHX 3HeprHH ¢H3H4eCKHe 3KCnepHMeHTbl Ha 
nHHHH C 38H npoBOARTCR C KOH4a 1966 roAJ1~CBR3b MemAY ¢H3H-
4eCKHMH YCTaHOBKaMH B Kopnycax CHHxpo¢a30TpOHa H 38H OCYutecT­
BnReTCR Ha paCCTORHHH OKono 1 KM. nepBaR CHCTeMa nepeAa4H AaH­
HblX npeACTaBnRna nocneAOBaTenbHY~ nHHH~ CBR3H C 38H 63CH-3H. 
npH 3TOM 38H ocyuteCTBnRna TOnbKO npHeM HH¢opMa4HH.BpeMR nepe­
Aa4H OAHOro 45-6HTHoro MaWHHHOro cnoea COCTaBnRnO 60 MKC, cno­
ea cneAOBanH C HHTepeanoM 120 MKC .. nHHHR CBR3H 6b1na BblnOnHeHa 
Ha OCHOBe 4 paAH04aCTOTHblX Ka6ene11 THna PK~2: no ABYM H3 HHX 
wnH H_H¢opMa4110HHblH H cHHxpoHH3HPY~utHH cHrHam1, no ABYM · 
APYrHM. - cHrHanbl THna 113anpoc11

, • 
110TBeT11

• HaKCHManbHaR 
CKOPOCTb nepeAa4H HH¢OpMa4HH no nHHHH /B03MOmHaR/ COCTaBnRna 
0,1 H6a11T/C. npaKTH4eCKH OHa 6blna paBHa 0,05 H6a11T/c, e TO 
epeMR KaK CKOpOCTb BBOAa - 0,7 H6a11T/C. B Ka4eCTBe 3neMeHTHOl1 
6a3bl annapaTypbl nepeAa4H AaHHblX_ /An{]./ Hcnonb30BanHCb ¢yHK4Ho­
HanbHble AHOAHO-TpaH3HCTOpHble R4el1~H 3BH 63CH-3H HnH cne4Hanb­
Hble, nocTpOeHHble no 3TOMY npHH4Hny. TaKTOBaR 4aCTOTa TaKHx' 
cxeM - 1 Hf4. HH3Ka~ nponyCKHaR cnoco6HOCTb nHHHH orpaHH4HBa­
na B03MOmHOCTH KaHana BBOAa-BblBOAa 38H. 3neMeHTHaR 6a3a HAO­
CTHrHy,TblH e T~ epeM.Ff ypoeeHb paapa6oToK He· noaeohiinH pew'HTb. · ·' 
3TY 3aAa4y: 

C'KcfpOCTb nepe,qa4H AaHHblX no nHHHi-1 CBR3H B CHCTeMaX 6e3 
' . 

6y¢epa 3aBHCHT OT CKOPOCTH .BBOAa-BblBOAa KaHana 3BH H OTHOwe-
HHR ¢opMaTOB AaHHblX Ka Hana ;H ilHH1HH: . 3io cneAYeT H3 Tpe6oea~Hfl 
coxpaH.eHHR paeeHCTBa· MemAY ·nocTyna~utHM H3 Ka Hana B eAHHH4.Y'. 
epeMeH~ 06"bE!M0(-1 '•AaHHi1x H nepeAaBaeMblM no nHHHH, T, e. paeeHCT-
ea HX nponyCKH,blX cnoco6HOCTei:1: vKNK·= VJ! NJ!. 3AeCb VK H VJ! -
cKopoc;rn nepeAa4H CHrnanoe B Ka Hane H no JlHHHH coc>TeeTdBeHHO, 
cnoa/ C, NK H NJ! - ipopMaTbl AaHHblX / cnoB/ Ka Hana H nHHHH B 6wrax: 
/nponycKHaR· cnoco6HOCTb coenaAaeT C MaKCHManbHO B03MOmHO~ CKO­
POCTb~·; nepeAa4H/. llpbnycKHY~ cnoco6HOCTb KaHanoe BBOAa-BblBOAa 
pa~Ill'14~blX ;~BM r •nHHH~ CBR3~ YA06Ho.: AnR cpaBHeHHR BblpamaTb B 
H6ai:1T/t. TaKHM o6pa3o~, CKOpOCTb ~epeAa4H cnoB /3neKTPH4eCKHX __ _ 
cHrHanoe/ no nHHHH A0rimHa 6b1Tb vJJ ~ v K/ (N JJ/N K ), .· r 

BEiHAY HH3KOH nponycKHOH. cnoco6HOCTH nocneAOBaTenbHaR nHHHR 
CBR3H yme e cepeAHHe;1967 roAa 6blria•3aMeHeHa napannenbHOH. 6bl­
nH nponomeHbl 5 BblCOK04aCTOTHblX MarHCTpanbHblX Ka6ene11 THna 
HKC6. 7x4x1 ,2+6x0 ,9/4/. B· Aanbtte11weM Ha HX ocHoee cTpoHm1cb paa-. 
nH4Hble cHcTeMbl nepeAa4H AaHHblX. {J.nR cpaetteHHR ocHOBHble napaMeT· 
Pbl 3TH~ CHCTeM npHBOARTCR a nepBblX Tpex CTOn64ax Ta6n.1. CKo· 
POCTb nepeAa4H/ cHrHanot €-:,..~.'! "1"~~ ::lr';ff HblX, Bblpama- · 
eTcR e 6HT/c 130 • .;~.:,~t,:.-::,•-"··:1 L, .. ~-i'f I 

1~:ettn~~ : ::13.1:r:;.:~..::~~u!fi 
~. &hi';!f h'lfff f:HA 
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Ta6nm~a 
XapaKTepHCTHKH CHCTeM nepeAaqH AaHHhlX B JIB3 

IlapaMeTpw KaHana 
BBOAa-BWBOAa H Arm 

cI>opMaT AaHHhlX KaHana 
BBOAa-BWBOAa, 6HT 

CKOpOCTb BBOAa-
·BWBOAa 

I 
M6aftT / c 

cI>opMaT AaHHhlX Ha 
nHHHH , I Hanp aBn. , 6H1 

CKOpOCTb nepeAa'IH 
AaHHhIX no nHHHH, 
M6aftT/c 

CKOPOCTb nepeAaqH 
CHIDCp.HMn.,M6HT/C 

AmfT.CHIDCp.HMn.,MKC 

MHHHM. A,JIHT. HH(p. 
C1;fI'HanoB, MKC 

Ko.a; Ha JlHHHH 

KaHanoB npHeMa-
nepeAa'IH 

A,JIHHa JIHHHH, M 

11Hcno HCnonbsyeMhlX 
Ka6eneft 

THn tca6enn 

B3CM-3M 
B3CM-4 

45 h'l(p., 
5 ynp. 

0,7 

EC-1040 
JIB3 mum 

8 HHq>., 
8 ynp., 

EC-l040 
CH30 mum 

I K 
I K 

1,25; 0,5, ••• 

45 HH(p. 24 HH(p. 8 HHip.,I K 24 HH(p 8 Hli 
5 ynp. 6 ynp. 5 ynp. 3 K I K 

.8 ynp. 5 yn 

0,7 0,5- 1,25 0,5 1,25 I ,25 
-0,7 

o, 125 0,5 I, 25 0,5 0,416 1,25 

I i 0,4 1 0,2 0,4 

-~ ~2 . ~,8 2 2,4· 0,8 . . 
BH "Y 

BBH 

50 npM.,no 30 no 14 no 35 no I 
5 fiPA• 

850 1200 120 120 

O.o;aa H Ta ~e nHHHH 
5 5 2 1 2 I 

MKCB 7x4xl,2+6x0,9 TIIII Tilll TIIIl 

q>. 

p. 

30x2x 50x2x 30x2 X 

x0,5 x0_.5 pc0,5 

3tccnepHMeHTanbHhle "AflbcI>A" ,uiCK-1' rofCK-~ 'Kpuc-
ycTaHOBICH CHO ~A'' CHO TaJIJ1 1 BHC-2 

JirY JlrY 
JIBTA 

BpeMH pa6oTbl,I'OAW 1967- 1'974- 1979- 1979 1977- 1981 
1972 1979 1981 
/4/ /6-10/ /18/ /I5/ /14/ 
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311eMeHTHaR 6aaa nepeoro eap1-1aHTa c1-1cTeMbl c napa1111e11bHblM 
cnoco6oM ·nepeAa41-1 AaHHbl:X /1 CT0116e1.1/ &ma Ta lKe, 4TO 1-1 y c1-1c­
TeMbt C noc11eAOBaTeJ1bHOH J11-1Hl-1eH CBR31-1.- HecMOTPR Ha B03POCWl-1H 
06beM JlHHeHHOro o6opyAOBaHHR,3Ta CHCTeMa YCTpaH1-1J1a B03HHKWee 
npoT1-1eope41-1e, TaK KaK l-1Me11a Ty lKe nponyCKHY~ cnoco6HOCTb, 4TO 
1-1 KaHa/1 BBOAa-BblBOAa 3BM. -

nepeAa4a 1-1 np1-1eM c1-1rHa11oe Ha 111-1H1-11-1 CBR3H ocy~ecTe11R111-1cb 
HeCHMMeTpl-14HblM cnoco6oM: C OAHHM c1-1rHaJ1bHblM npoBOAOM,COeAHHeH~ 
HblM c conpoT1-1e11eH1-1eM ,110 OM c 0601-1x KOHi.iDB. Apyroi:i, eoae­
paTHblH npoBOA napbl aaaeMJlRJlCR Ha 0601-1x KOHi.iax, HO Ha CTOpoHe 
np1-1eMHHKa - 4epe3 KOH~eHCaTop. 8 Ka4eCTBe nepeAaT4HKa Ha 111-1-
HH~ pa60Ta11 3MHTTepHblH noeTop1-1TeJ1b Ha TpaH31-1C,TOpe n6ot/5~ np1-1eM 
npol-13BOAl-111CR yc1-1111-1Te11eM-1-1HBepTOPOM Ha TPaH31-1CTope n4t6 C ycKo­
PR~~eH 1.1eno4Koi:i e 1.1en1-1 6aabl/5I.Ha BblXOAe nepeAaT4HKa - exoAe 
np1-1eMHl-1Ka noTeH1.11-1a11 -6 B COOTBeTCTBOBa/1 11or1-14eCKOH 11 111

, a no­
TeH1.11-1a11 0 B - 11orn4ecKOMY "0". ToK e 111-1H1-11-1 cocTae11R11 50-55 MA. 

C noRBJleHHeM cTaHAapTa KAMAK 6b111a paapa6oTaHa BTopaR c1-1c­
TeMa nepeAa41-1 AaHHblX /2-oH CTOJ16e1.1 Ta611. 1/. Pa6oTa npOHCXOAH­
Jla B ABYX Haripae11eHHRX. 3a OAHH 41-1KJ1 pa60Tbl MaWHHbl /8 MKC/ 
MO>KH0-6b1110 opraH1-1aoeaTb KaK 1, TaK 1-1 2 1.11-1K11a KAM'AK'. Maw1-1HHOe 
c11oeo /45 61-1T/ paa61-1ea11oci, l:fa 2 c11oea KAMAK. Ha1-16011ee 3(!)(!)eK­
THBHblM 6blJ1 eap1-1aHT o6MeHa 2 c11oea x 16 6HT. Ha-aa HeCOCJTBeT­
CTBHR (!)opMaTOB CKOPOCTb o6MeHa HH(!)opMa1.11-1eHHeCKOJ1bKO CHl-131-1-
nacb. 

060eM 06opyAoeaH1-1R • Ha ·1 paapRA co6cTeeHHO AnA coKpaT1-111cR aa 
c4eT np1-1MeHeHHR HHTerpa.nbHblX cxeM e np1-1eMHo-nepeAa~~ei:i annapa­
Type 1-1 HHTep(!)ei:ice 63CM-4 Isl. Ha CTopoHe <1>1-1a1-14ecK1-1x ycTaHoeoK 
4aCTb Y3110B nepew11a B annapaTypy KAMAK: perncTpbl npl-feMa-nepe­
Aa4H H ynpae11R~~aR 11orHKa eow11H e KOHTpo1111ep 63CM-4l9/.oAHaKo 
AOnOJlHHTe/lbHO n0Tpe6oea111-1cb npeo6paaoeaTe/1H YP.OBHeH 3JleKTpH4e-
CKHX 3/leMeHToe 63CM e ypoeHH TTn 1-1 o6paTHolto/. _ 

nepeAa4a 1-1·np1-1eM ocy~ecTBJ1R111-1cb Hec1-1MMeTpH4HblM cnoco6oM. 
C1-1rHaJ1bl Ha 111-1H1-11-1 HMellH ypoBHH TTn. B Ka4eCTee BblXOAHOro Kac­
KaAa nepeAaT4HKa H' ?HHl-1~ pa6oTa/1 3MHTTepHblH_ nOBTOPHTe/lb Ha 
Tpa~P.HCTOpe KT-315 5 • B036YlKAaeMblH cxeMOH H-HE TTn (1/4 155 
nA8Y 15/npHeMHHK 6bl/1 nocTpoeH Ha aHa11orH4HOH cxeMe H-HE. 8 1.1enH 
3MHTTepa H Ha exoAe np11eMHHKa 6bl1111 ycTaHoe11eHbl cor11acy~~1-1e pe-
3HCTOPbl 110 OM. npH HarpyaKe 55-60 OM 3MHTTepHblH noBTOPHTellb 
A011meH 6blJ1 o6ecne4HBaTb TOK 70 MA. np1-1 3TOM TOK B JlHHl-111 COCTas­
JlR/1 OK0/10 30 MA. 

8 pa6oTe/16/yTBeplKAaeTCR, 4TO HaHfiOJlbWaR nOMexoyCTOH41-1BOCTb 
no11y4aeTCR np11 Bb16ope Ha 111-1H1-111 s 1<a4ecTee 11or1-14ecKoi:i Ill" H11a­
Koro·, a B Ka4eCTBe 11 011 - BblCOKoro ypoeHeH HanpRlKeH1-1i:i TTn. K 
3TOMY c11eAyeT CAellaTb HecKOllb_Ko aaMe4aH1-1H. np1-1eoAHMble s pa6o­
Te cnpaB04Hble AaHHble O noMexoycTOH411BOCTl-1 OTHOCRTCR K c11y4a~ 
npRMOro COeAHHeHHR BblXOAa 11 BXOAa ABYX 11orH4eCKHX 3/leMeHTOB 
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M11KpocxeM rrn/tt(a paccMaTp11aaeMoM me cny4ae 3Ta CBR3b ocy­
~ecTBnReTcR 4epe3 3Ml1TTepHblH noBTOPl1Tenb 11 n11Hl1IO. QaKTl14eCKl1 
BblCOKl1H ypoaeHb HanpRmeHl1R Ha· BblXOAe nepeAaT411Ka 6b1n paaeH 
3,8 B. 

6onee T04HO MOmHO xapaKTep113oaaTb noMeXOYCTOH411BOCTb c11c­
TeMbl 4epe3 aHanor114Hble napaMeTpbl np11eMH11Ka, Hanp11Mep, 4epe3 
ero nopor nepeKn104eH11R, paaHblH +1,4 B np11 25°C. 4To6bl He 
yMeHbWaTb noMeXOYCTOH411BOCTb AO aenl1411Hbl Hl1me noTeH1.111anbHO 
B03MOmHoH, BblCOKl1H ypoaeHb HanpRmeHl1R Ha BXOAe np11eMHl1Ka He 
AOnmeH 6b1Tb H11~e 2U nop • ., 2 ,8 B. Ecn11 naAeH11e HanpRmeHl1R Ha 
c11rHanbHOH m11ne napbl He3Ha411TenbHO /B AaHHOM cny4ae <1 B/, 
TO noMeXOYCTOH411BOCTb no OTHOWeH11IO K OTP11LlaTenbl-lblM HanpRme­
Hl1RM noMex MomeT 6b1Tb HecKonbKO Bblwe. HanpRmeH11R BHeWHl1X no 
OTHOI.UeHl1IO K_Ka6enio cny4aHHblX noMex o6bl4HO Cl1MMeTpl14Hbl, a no­
RirneH11e COCTORHl1H nor114eCK11X 11011 11 11 111 B npo1.1ecce nepeAa411 
TaKme paBHOBepoRTHO. 

Pem11M pa60Tbl Cl1CTeMbl nepeAa411 AaHHblX 6b111 TaKOB. 4TO 6onb­
WYIO 4aCTb apeMeHl1 Ha n11H1111 coxpaHRnOCb COCTORHl1e nor114eCKO~O., 
11011 • T. e. BblCOKl1H ypoaeHb HanpRll<eHl1R. 3To 11Meno MeCTO np11 OT­
CYTCTBl111 nepeAa411. BpeMR nepeAa411 3aH11Mano He.6onee 0,5 c 
10-ceKYHAHOro L111Klla pa60Tbl YCKOPl1TenR • T. e ·- COCTaBnRnO 
He 6onee O. 0'5 L111Klla ycKopeHl1R. no3TOMY C T04Kl1 3peH11R 
3HepreT114ecKoro 11 Tennoaoro_ pem11Ma B Ka4eCTBe nor114ecKoro 11011 

Ha nl:1Hl111 ny4we Bb16paTb Hl13Kl-1H ypoBeHb Hanp'RmeHl1R O B /nacc11a­
HaR nay3a/. B 3TOM c11y4ae yMeHbWaeTCR TaKme BePORTHOCTb BblXO­
Aa 113 CTPOR TpaH311CTOPOB acneACTBl1e 3aMblKaHl1H Ha 1111Hl-111 np11 
nepeKnl04eHl111 pa3"beMOB 11 T •II• np11 npoBepKe nl1Hl111 CBR311 6onee 
YA06Ho, KOrAa nor114eCKOH 11 111 COOTBeTCTBYeT Bb1COK11H ypoBeHb 
HanpRmeHl1R. np11 Hl13KOM YPOBHe TPYAHO 3aMeTl1Tb_ COCTORHl1e He-
11cnpaBHOCTl1 np11 o6pb1Bax 11 T-A· 

0TMeTl1M HeKOTOpble oco6eHHOCTl1 paCCMaTp1,1BaeMOH Cl1CTeMbl ne­
peAa411 AaHHblX,. 0Ha o6ecne411Bana KaK ABYXCTOPOHHIOIO CBR3b C an­
napaTYPOH KAMAK /24 611Ta. Ha KamAoe Hanpaa11eH11e/, TaK 11 nepe­
Aa4y a 3BM 45-611THblX cnoa c ycTaHoBOK c HecTaHAaPTHOH annapa­
TYPOH. 3TO Tpe6oaano 113MeHeHl1R KOHQ11rypa1.11111 Cl1CTeMbl! CMeHbl 
HanpaBneHl1R pafioTbl np11eMHO-nepeAalO~l1X finOKOB 11 nepeKnl04eHl1R 
Ka6eneH. Ha cTopoHe $113114ecK11x ycTaHOBOK HaXOA11ncR OA11H KoMn­
J1eKT TaKoH annapaTypbl, KOTOPblH no Mepe Heo6XOAl1MOCTl1 nepeMe­
~ancR C OAHOH ycTaHOBKl1 Ha APYrYIO. 0CHOBHaR 1111Hl1R CBR311 OKaH-
411Banacb B noMe~eHl111 Cl1HXpo$a3oTpOHa /Ha3blBaeMOM 113Mep11Tenb­
HblM 1.1eHTpOM/ ABYMR 32-KOHTaKTHblMl1 nnoCKl1Ml1 pa3"beMaMl1 Tl1na 
Pn-15112~C10Aa me cxoA11n11cb Ta7ie a60HeHTCK11e 1111H1111 CBR311 
/50-100 M Ka6enR Tnn 50x2x0,5 ta// C ycTaHOBKaMl1. ~llR nOAK1110-
4eHl1R a6oHeHTCKOH 1111Hl111 CBR311 AaHHOH ycTaHOBKl1 K OCHOBHOH 
/npOAlleH11e ee AO YCTaHOBK11/ Heo6XOAl1MO 6bl110 OTKlll04aTb OT Hee 
a6oHeHTCKYIO 1111H1110 paHee pa6oTaaweH ycTaHOBKl1, 
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CneAyeT OTMeTl1Tb 6onbWOe 411Cno pa3"beMHblX COeA11HeHl1H 11 B 

TO lKe BpeMR Hl13KOe Ka4eCTBO 11X 11cnonHeHl1R. Ka6enbHble 4acT11 
pa3oeMOB He l1Me1111 HaAnema~11M o6pa30M 113rOTOBneHHblX KOpnycoB, 
OTCYTCTBOBan11 $11Kc11py10~11e 3aMKl1. 4aCTble nepeKnl04eHl1R np11aen11 
K Cl1nbHOMY 113HOCY pa3"beMHblX coeA11HeHl1H. 8 KOHi.ie 3KcnnyaTa1.11111 
3TOH Cl1CTeMbl nepeAa411 AaHHblX OCHOBHOH cTana npo6neMa HeHaAem­
HOCTl1 KOHTaKTOB. 

KaK yme OTMe4anocb, HeAOCTaTKOM 3Ml1TTepHblX nOBTOPl1TeneH, 
pa6oTal0~11X Ha 1111Hl1IO CBR311, RBnRnOCb OTCYTCTBl1e COOTBeTCTBylO­
~eH 3a~11Tbl OT KOPOTKl1X 3aMblKaHl1H Ha 3eM11IO, 

npoMell<YT04HblMl1 MemAY BTOPblM 11 TpeTbl1M noK011eH11eM Cl1CTeM 
nepeAa411 AaHHblX RB11n11cb napannenbHble c11cTeMbl AnR 3Kcnep11MeH­
TanbHblX ycTaHOBOK 6HC-2 ft ~QB3, Cepnyxoa/14/ /5 CT0116e1.1 ~1/ 
11 11Kp11CTann11 B ns3 QH.SlH 15 /4 CT0116e1.1 Ta6n. 1/ Ha n11H1111 C 3BM 
EC-1040. nepaaR 113 Hl1X 11Mena B03MOll<HOCTb o6MeHa TpaA111.1110HHO 
3 6aHTaM11 B cooTBeTcTB1111 c $opMaToM AaHHblX cTaHAapTa KAMAK. 

H3-aa pa3nl1411R $opMaTOB AaHHblX KaHana EC-1040 /1 6aHT/ M 
KAMAK /3 6aHTa/ a KoHe4HblX nyHKTax c11cTeMb1 nepeAa411 AaHHblX 
He06XOA11MO npOl13BOAl1Tb onepa1.111t-1 paaaopoTa-caepTKH, ~R 3Toro 
Tpe6yeTCR onpeAeneHHblH o6aeM o6opyAOBaHl1R, He 3aa11cR~l1H OT 
Toro, Ha KaKOM KOHe4HOM nyHKTe npOl13BOARTCR 3T11 onepa1.11111. OA­
HaKO C ~ellblO 3KOHOMl111 o60PYAOBaHl1R AllR nepeAa411 AaHHblX o6MeH 
no n11Hl111 CBR311 1.1enecoo6pa3HO BeCTl1 1 6aHTOM •. np11 3TOM 

- CKOpOCTb o6MeHa AaHHblMl1 coxpaHReTCR, 
- o6ieM 311eKTpOHHOH annapaTypbl OKOHe4HblX YCTPOHCTB OCTaeT-

CR np116n11a11Tel1bHO npell<HHM, 
- 411C110 M11KPOCXeM nepeAaT411KOB, np11eMHl1KOB 11 APYrl1X paAHO­

AeTaneH yMeHbWaeTCR B 2,5 pa3a /c y4eToM ynpaanR~Hx pa3-
PRAOB/, 

- paCXOA Ka6enR yMeHbwaeTCR a 2,5 pa3a. 
CoKpa~eH11e o6aeMa np11eMHo-nepeAa10~ero o60PYAOBaHHR np11ao­

AHT K yae11114eH11IO HaAell<HOCTl1 ero pa60Tbl. 
Co CTOPOHbl EC-1040 no,qKnl04eH11e annapaTypbl npOl13BOAl1nOCb 

K Ha116onee 6blCTpoMy ceneKTOPHOMY KaHany Wl, pa6oTalO~eMy co 
CKOPOCTblO 1,25 H6aHT/C /411Kn-0,8 MKC/. np11 Tpa,ql11.1110HHOM 3-
6aHTHOM $OPMaTe Ha n11H1111 CKOPOCTb nepeAa411 ,qaHHblX no HeH co­
CTaBnRlla 1 ,25/3 .. 0 ,4 H6aHT/c. np11 nepexo,qe Ha 1-6aHTHblH $op­
MaT OHa AOllll<Ha 6b1Tb paBHa TaKme 1,25 M6aHT/c. 

3a,qa4a no yae11114eH1110 cKopocT11 6blna ycnewHo peweHa. QaKT11-
4ecK11 B03MOmHa pa6o'li C 6011bWl1Ml1 CKOPOCTRMl1 np11 np11eM11eMOM 
K03$$111.111eHTe ow1160K 16 •171. B CTon61.1e 3 Ta6n. 1 npHBOARTCR xa­
paKTepl1CT11Kl1 Cl1CTeMbl nepe,qa411 ,qaHHblX. pa6oTalO~eH B nB3 C 
1979 rOAa/ls{cneAYeT pa311114aTb CKOpOCTl1 nepeAa411 l1H$OpMa4HoH­
HblX 11 Cl1HXPOH11311PYJ0~11X c11rHa11os no nl1H1111 CBR311. nocneAHl1e 
11MelOT Ha116011bWYIO CKOPOCTb 11 Ha11MeHbWYIO ,qn11TenbHOCTb /cM.Ta6n.1/. 
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Ta6J1_1i_n;a 2 
Ila6opaTopHble nHHHH CBHSH ~H nepegaqH.gaHHblX 

CKO:(>OCTb CKOpOCTb Ko3«WJHn;neHT THn nHHHH 
nepegaqH nep!j!gaqH omH6oK CBH3H Tog 
3n.CHrHanOB gamn,ix 
M6HT/c M6aiiT/c 

UEPf¥21/ I I 10-10napannenbHaH, 
AYIIJleKcHaH, 2- 1968 -
Ka6enbHaH; 
9 6HT/HanpaB-
ne:ime 

,Q3c6epH 0,625 1,25 - IlapannenbHaH, 
/20,28/ g_ynneKCHaH, 1969 

I-Ka6enbHaH, 
25 6HT/HanpaB-
neHHe · 

Xapy3.im I, 76 .. 0 11 1 o-:~ IlocnegoBa ;enbHaH, ' . /25,26/ gynneKCHaH, 
2 CKpyq.napb1; 
if~ 1968 

UEPi2•3/ · 10/5/ 1,25/0,4/ 10-HO-ll>nocnegoBaTen~HaH, 
/to-12/ gynneKcHaH, 1974 

KOaKc.Ka6enb; 
MogynHn;HH 

UEPH/s/ 2,5/1,25/ 0,31 - IlocneAoBaTenbHaH, 
gynn.' I-Ka6en. 
4-npoBOAHaH; 
2 napbl -
CHHXpOHH3aD;HH 

KEK/29/ 2 0, 188 :10"".'9 IlocnegoBaTenbHaH, 
nonygynneKcHaH, 
B qiopMe neTnH; 
KOaKCHanbH. 
Ka_6enb; MogynH-: 
Il;HH 1978 

IlB3 I, 25 1,25 10-8 IlapannenbHaH, 
OIDIH/ 18,34,35/ . . gynneKcHaH; 

2-Ka6enbH; 
14 6HT/Ha-
npaBneHHe 1979 
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IlpHMeqaHHe K Ta6n.2: I. ,[lnHHa pacCMaTpHBaeMblX __ nHHHH CBH-
3H 1-1,5 KM, 2. B CK06Kax yKa3~Hbl pa6oqHe 3,HaqeHHH BenHqHH 
B CHCTeMe, on,egenHeMbie CKOpOCTblO KaHanOB BBoga-BbIBOAa 3BM. 

◄ 3. B pa6oTe13 CKOpOCTb nepegaqH 3neKTpH~eCKHX CHrHanOB YKa-
3aHa B 6ogax. B Ta6nHn;e OHa npHBOAHTCH B M6HT/C HCXOAH H3 
MHHHManbHOH ~HTenbHOCTH CHrHanOB H 50%-Horo K03qlqlHD;HeHTa. 
3anonHeHHH. IlocnegHee OTHOCHTCH H. K nHHHH, onHcaHHoft · B ·-12(. 

Ha pa3nH4HblX ycTaHOBKaX na6opaTOPH~ C MHOrOKpeHTHblMH CHC­
TeMaMl1 KAMAK Ha ocHoee YHHBepcanbHoro APa11eepa eeTBH /YAB//19/ 

I.IHKn o6MeHa· AaHHblMH e cpeAHeM cocTaenReT 3 MK'c/cnoeo. EcnH 
cnoeo 11MeeT 24 611Ta, TO 3TO 6yAeT COOTBeTCTBOBaTb 1 MKC/6a11T, • 
T. e. 6onbwe LIHKna pa6oTbl Ka Hana. TaKHM o6pa3bM, annapaTypa · 
HOBOl1 CHCTeMbl nepeAa4H AaHHblX He HaKnaAblBaeT orpaH.114eHHl1 . Ha 

• C '• • ,{: 

CKOpOCTb o6MeHa B cyi.qecTBYIOtql1X YCTaHOBKax. XapaKTep11CTl1Kl1 
AnA, 11 e oco6eHHOCTl1 c~opocTb nepeAa411 AaHHblX no n11H1111 CBR311, 
onpeAenRIOTCR cKopocTblO pa6oTbl KaHanoe BBOAa-BblBOAa 3BMl20/, 
Tl1nOM 3neKTPOHHOl1 annapaTypbl ¢113H4eCKl1X ycTaHOBOK, cy1.qecTBY10-
1.qe11 3neMeHTHOl1 6a30l1 11 YPOBHeM paapa6oTOK. 

B flB3 11aMeHeH11R e AnA /napannenbHble- c11cTeMbl/ 11Men11 Mecro, 
KaK y>Ke OTMe4a.llOCb, B <;J31l311 C ·np11MeH~Hl1eM CTaHAaPTa KAMAK H 
11HTerpanbHblX Ml1KpocxeM · 7/ H npH aaMeHe 3BM 63CM-4 Ha EC-1040. 
B HaCTORtqee epeMR: xapaKTepHCTHKH AnA HaXOAR.TCR B nOJlHOM COOT­
BeTCTBl1H C np11BeAeHHblMH BblWe Tpe6oeaHHRMH. 

C1-1cTeMbl-nepeAa4H AaHHblX co cKopocTR~H 0,5-1 M6a11T/c OTHo­
CRTCR K BblCOKOCKOpOCTHblM. 0HH 1-1cn6nb~y'10TCR KaK B 3KcnepHMeH-· 
Tax Ha nHHHH c 3BM, TaK i1 AnR CBR3H 3BM e·pacnpeAeneHHblx Bbl-
4HcnHTenbHblX c1-1cTeMaxl2o~B aapyoe>KHblX ¢11a114ecK1-1x 1.1eHTpax na­
pannenbHble nHH11H CBR3H C03Aa,~11Cb B KOHi.ie 60-x rOAOB. 3To· 
6blno 3KOHOMH4ecK11 onpaBAaHHO ·• no·Mepe paaei-1T11R 3neMeHTHOl1 
6a3bl, ypOBHR. pa3pa60TOK,·'a·'e nocneAHee epeMR B CBR3H C 11Apa­
MaTH4eCKHM POCTOM 1.1eH Hcl MeAb 11

/ 22/e ¢H3114eCKHX 1.1eHTpax 3anaA­
HOl1 Eeponbl, CllJA H .slnoHMH paapa6aTb1BalOTCR H 3Kcnnyarnpy_lOTCR 
BblCOKOCKOPOCTHble nocneAOBaTenbHble nHHHH CBR3H 6onbwe11 4aCTblO 
Ha OCHOBe KOaKc11anbHblX·Ka6ene11. CKopOCTb nepeAa4H 3neKTPH4e­
CKHX ci-lrHanoe cocTaenReT o6bl4Ho 10 M6wr/c, a AaHHblX - 1 M6aih/c. 
/AnR npHMepa, B AHrnHH B 1981 rOAY CTOHMOCTb 1 napbl B 20- 11nH 
50-napHOM Ka6ene, HCnOnb3yeMOM AnR nOAKnl04eHl1R K 3BM paan114-
HblX BHeWHl1X YCTPOl1CTB, COCTaBnRna 20 ¢YHTOB 3a 100 M/23/ B TO 
epeMR KaK 8-paapRAHblH CAB11roeb111 per11crp T11na SN7491 cT011~ 
0,6 ¢YHTa/23f.a np11eMHO-nepeAa10tqHl1 KaHan Ha OCHOBe Ml1KpOCXeM 
SN75107 11 SN75110 - 2,5-3 AOnnapa/24//. 

8 noc.rieAOBaTenbHblX Cl1CTeMaX nepeAa411 AaHHblX 11HOrAa 11CnOJlb-
3YeTCR /25 ,26/ TeXH11Ka 11MnynbCHO-KOAOBOl1 MOAYnRl.11111 /HKM/, B 
HaCTORtqee epeMR w11poKO npHMeHReMaR B o6naCTl1 CBR311. 3AeCb AO-
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CTHrHyT HaH6011bWHH TeXHH4eCKHH nporpecc. CKOpOCTH nepeAa4H Ha 
paccTORHHe OK0110 2 KM npH K03¢¢H4HeHTe OWH60K -10-10 cocTaB11R­
~T: 2 M6HT/C AllR HH3K04aCTOTHOH CHMMeTpH4HOH nap~, 8 M6HT/C 
A11R B~COK04aCTOTHOH; 34 M6HT/C - A11R MHKpoaKCHallbHOro Ka6el1R 
if0,6/2,8 MM; 120 M6HT/c - AllR KOaKcHanbHoro Ka6e11R dl/2/4,4 MM 
H 400 M6HT/C - AllR KOaKCHallbHOro Ka6e11R 2;6/9,5 MM/27 .CHcTeM~ 
CBR3H C HKM nocTpOeH~ no 1-1epapXH4eCKOMY npHH4Hny. 6011ee B~Co­
KHH ypoBeHb 060eAHHReT OT 4 AO 7 rpynn HH3KOro ypOBHR, Hero 
nponycKHaR cnoco6HOCTb AOllmHa 6~Tb BO CTOllbKO me pa3 6011bwe. 
CneAYCT OTMeTHTb cnomHOCTb pea11Haa4HH TaKHX CHCTeM AllR 11a6opa­
TOpH~X npHMeHeHHH. 

B Ta611.2 npHBOARTCR co6CTBeHH~e xapaKTepHCTHKH 11a6opaTOpH~X 
11HHHH CBR3H AllR nepeAa4H AaHH~X, HCnOl1b3yeMblX B HeKOTOp~x 3apy-
6emH~X ¢H3H4eCKHX 4eHTpax. XapaKTepHCTHKH CHCTeM nepeAa4H AaH­
H~X, npHMeHReM~x B APYrHx ,J1a6opaTOPHRX OHRH, a TaKme aapy6em­
HblX MOmHO HaHTH B pa6oTaxl81-83/. 

JlHTEPATYPA 

1. ronyTBHH H.A. H AP· OHRH, 10-3144, Jly6Ha, 1967. 
2. Joosten J.M. ~n: Proc. Meeting on Technology Arising 

from High Energy Physics. CERN, Geneve; 1974, vol.2, 
p.265-266. 

3. Parkman C.F., Lee J.S. CERN DD-79-11, Geneve, 1979. 
4. AcTaXOB A.R. HAP· OHRH, P10~3592, Jly6Ha, 1967. 
5. CnpaB04HHK no nonynpOBOAHHKOB~M AHOAaM, TpaH3HCTOpaM 

H HHTerpallbH~M cxeMaM /nOA peA. H.H.roplOHOBa/. 113HeprHR11
, 

M., 1979. 
6. JlynbCKH P. OHRH, 10-7664, Jly6Ha, 1974. 
7. Ko6a T. HAP· B KH.: TPYA~ VII MemAyHaPOAHOro CHMnoaHyMa 

no RAePHOH 311eKTPOHHKe. 6yAanewT, 1973. 
8. Ko6a T., Cycoaa r.M. OHRH, 10-8483, Jly6Ha, 1974. 
9. Ko6a T., Cycoaa r.M. OHRH, 10-8484, Jly6Ha, 1974. 

10. JlynbCKH P. OHRH, 10-7665, Jly6Ha, 1974. 
11. Designing with TTL Integrated tircuits. McGraw Hill Book 

Company, USA, 1972. 
12. lienoycoa A. K. , CaB4eHKo B. C. 311eKTp1-14ecKHe paa0eMHb1e KOH­

TaKTbl B paAH0311eKTpOHHOH annapaType. 113HeprHR11
, M.' 1976. 

13. 6pHCKep A.C. HAP· fOPOACKHe Te11e¢oHHble Ka6e11H. Cnpaao4-
HHK. 11CBR3b 11

, M.' 1979. 
14. AHXHep r. HAP· OHRH, 10-80-434, Jly6Ha, 1980. 
15. BOAOnbRHOB A.C. HAP· OHRH, P13-80-225, Jly6Ha, 1980. 
16. KpR4KO A.n., Kao JlaK XbeH. OHRH, 13-80-489, Jly6Ha, 1980. 
17. KpR4Ko A.n., Kao JlaK XbeH. OHRH, 13-80-511, Jly6Ha, 1980. 

8 

\ 
l 

;• 

18. E¢HMOB Jl.r., KpR4KO A.n., CaAOBHHKOB B.H. OHRH, 10-80-224, 
Jly6Ha, 1980. 

19. HryeH ¢yK HAP· nT3, 1976, N"3, c.65. 
20. Zacharov B. In: Proc. of the 1976 CERN Schoo] of Comput-

ing. CERN, Geneve, 1976. · 
21. Joosten J.M. In: Proc. lnt.Symp. on Nucl .Electr., 

France, 1968, p.115-2 - 115-16. 
22. Borer Journal No.13, Switzerland, 1979, p.5. 
23. I NMAC Ca ta 1 og. 2nd Ed. , Eng I and, 1981 • 
24. NEARK Electronics Catalog 103.-USA, 1977. 
25. Austin J.S. et al. AERE-R-5529, Harwell, 1967. 
26. Fergus P.J.B. AERE-R-6970, Harwell, 1972 •. 
27. 6~11RHCKH n., HHrpeM ,A. UH¢poa~e cHcTeMbi nepeAa4H /nep. 

c aHrn./, 11CBR3b 11
, M., 1980. 

28. Zacharov B. In: Proc. of the 1972 CERN Comput. and Data 
Proces. School CERN 72-21, Geneva, 1972, p.262. 

29. Kameyama A., Yamanaka K. Nuc I. Ins tr. and Meth. , 1979, 
p.7-19. 

30. 11311eKTPOCBR3b11
, 1968, N"l~ c.71-76. 

31 • 3a6HRKHH r. H. H AP· OHRH, 1 o-4622, Jly6Ha, 1969. 
32. 3a6HRKHH r.H., no11RKOB 6.H. OHRH, 10-5026, Jly6Ha, 1970. 
33. CeMeHoB A.A. OHRH, 11-11627, Jly6Ha, 1978. 
34. KpR4KO A.n. OHRH, 13-81-662, Jly6Ha, 1981. 
35. KpR4Ko A.n. OHRH, 13-81-663, Jly6Ha, 1981. 

PyKOnHCb nocTynHna B H3AaTeS1bCKHH OTAell 
17 AeKa6pR 1981 roAa. 

9 


