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B HaCTORU1eA pa6oTe ny6nLIIKY~TCR KpaTKLlle xapaKTepL11CTL11KL11 Lil 6noK­
CXe Mbl 18-A cepL11L11 4L11(j)poBblX 6nOKOB 8 CTaHAapTe KAMAK' pa3pa60TaHHblX 
B fla6ooaTopL11L11 RAepH~x npo6neM OHRH. 

0603HaYeHL11e Ka~Aoro 6noKa COCTOLIIT Ll13 ABYX 6yKB Lil Tpex 4L11(j)p. 
nepsaR 6yKBa K nocTORHHa AnR Bcex 6nOKOB Lil 03HaYaeT, YTO 6noK B~non­
HeH B CTaHAapTe KAMAK. BTopaR 6yKBa noKa3~BaeT npLIIHaAne~HOCTb 6noKa 
K onpeAeneHHOMy Knaccy (CM. Ta6nL114y). L\Lll(j)pbl 03HaYa~T HOMep pa3pa-
60 TK L11 . 

Ta6nL114a 

Knacc 6noKa 

KA AHanoroBaR o6pa6oTKa LIIH(pOpMa4L11L11 
KB BblBOA 4L11(j)poBblX AaHHblX 
KH HHTep(j)eAc~ BHeWHLIIX YCTpOACTB, LIIHALIIKaTop~ 
KK KoHTponnep~, LIIHTep(j)eAc~ MarL11CTpanL11, ApaAsep~ BeTBLII 
Kn norL11YecKaR (4L11(j)posaR) o6pa6oTKa L11H(j)opMa4L11L11 
KM YnpasnR1<JU1L11e 6nOKLl1 c ML11Kponpo4eccopaML11 
Kn 6nOKL11, He BOWeAWLlle B APYrLlle rpynn~ 
KP napannenbH~A BBOA 4L11(j)pos~x AaHH~X 
KC nocneAOBaTenbH~A BBOA 4L11(j)p0B~X AaHH~X 
KT TecTOBble 6nOKL11 
KY BcnoMoraTenbH~e 6nOKLl1 ynpasneHLIIR 
K3 HHTep(j)eAc~ 3BM 

HL11~e npLIIBOALIITCR CnLIICOK 6noKOB, peKOMeHAyeM~X AnR Ll1Cnonb30BaHLl1R 
B HOBblX CLIICTeMax. PL11MCKL11e 4L11(ppbl I-XVI I 03HaYa~T COOTBeTCTBeHHO HOMepa 
paHee ony6nL11KOBaHHblX BblnyCKOB 11· 111 , a 4L11(j)pa XVI I I - HaCTORU1LIIA B~nyCK . 
BTOpaR 4L11(j)pa 03HaYaeT HOMep CTpaHL114bl B COOTBeTCTBY1<JU1eA ny6nL11Ka4L11L11 . 
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1. KA 001 - npeo6pa3oBaTenb 3apHA-KOA (2x255 KaHanoB) 
2. KA 002 - KOMMYTaTOP aHanorOBblX Cl,1rHanoB {0+100 MKA) 
3. KA 003 - KOMMYTaTOP aHanorOBblX ClllrHanoB {-6+6 B) 
4. KA 004 - KOMMYTaTop aHanoroBwx c111rHanoB {0±127 B) 
5. KA 007 - npeo6pa3oBaTenb aMnn111TyAa-KOA {8192 KaHana) 
6. KA 009 - 4111¢poaHanoroBWH npeo6pa3oBaTenb (2xl0 6111T) 
7. KA 010 - npeo6pa3oBaTenb 3apHA-KOA {8x255 KaHanoB) 
8. KA 011 - npeo6pa3oBaTenb aMnn111TyAa-KOA {4096 KaHanoB) 
9. KA 012 - aHan1113aTop 3aPHAa 

10. KB 002 - Bb1xoAHOH perncTp (2xl6 6111T, nn) 
11. KB 003 - BblXOAHOH perncTp ( 16 6111T, HL1M) 
12. KB 004 - '-laCbl 
13. KB 005 - reHepaTop 111MnynbcoB (1 r4+20 Mr4) 
14. KB 007 - BblXOAHOH peneL1HblH perncTp ( 2xl6 6111T) 
15. KL1 001 - IIIHAIIIKaTop Mar111cTpan111 (16 6111T) 
16. KL1 011 - IIIHTep¢eHC rpa¢1111.feCKoro AIIICnneH 
17. KL1 015 - pernCTp BBOAa-BblBOAa (16 6111T, TTn) 
18. KL1 018 - BWBOA IIIH¢opMa4111L11 c npoBono'-IHWX KaMep 
19. KL1 022 - nocneAOBaTenbHaH Me>t<KpeHTHaW CBH3b 
20. KL1 023 - IIIHTep¢eHc MaTpLll'-IHOro AUnY 
21. KL1 026 - LIIHAIIIKaTop Mar111cTpan111 (24 6111Ta) 
22. KL1 027 - LIIHTep¢e~c rpa¢onocTpo111TenH 
23. KL1 029 - IIIHTep¢eHC 4BeTHoro TeneBlll31110HHOro MOHIIITOpa 
24. KL1 030 - IIIHTep¢e~c KOOPAIIIHaTHoro wapa 
25. KL1 031 - IIIHTep¢eL,ic HMn L130T 5003/5005 
26. KL1 036 - Manora6ap111THW~ rpa¢1111.feCKIIIH AIIICnneH 
27. KL1 038 - IIIHTep¢e~c AlllcnneH aHan1113aTopa (16 '6LIIT) 
28. KL1 042 - IIIHTep¢eHc waroBoro AB111raTenH 
29. KL1 044 - IIIHTep¢eHC AIIICnneH aHan1113aTopa (24 6111Ta) 
30. KL1 046 - rpa¢111'-leCKLIIH 111HTep¢eHc 
31. KL1 047 - nocneAOBaTenbHblH IIIHTep¢eHC 
32. KL1 048 - IIIHTep¢eHC 4BeTHoro TeneMOHIIITOpa 
33.· KL1 049 - AOnonHLIITenbHaH naMHTb IIIHTep¢eL,ica TeneMOHIIITOpa 
34. KL1 050 - nocneAOBaTenbHaH Me>t<Kpe~THaH CBH3b 
35. KL1 051 - IIIHTep¢eHC npL1160pHO~ WIIIHW 
36. KK 001 - KOHTponnep c $LIIKCIIIPOBaHHWMIII nporpaMMaML/1 
37. KK 003 - npoBepo'-IHWH KOHTponnep 
38. KK 004 - yHIIIBepcanbHWH KOHTponnep KpeHTa 
39. KK 005 - KOHTponnep Kpe~Ta TL/Ina Al 
40. kK 007 - LIIHTep¢eHc MarL11cTpanL11 
41. KK 008 - APa~Bep BeTBLII 
42. KK 009 - KOHTponnep Kpe~Ta AnH n3BM T111na IBM-PC/XT 
43. KK 011 - nocneAOBaTenbHblH KOHTponnep KpeHTa 
44. KK 012 - KOHTponnep KpeHTa AnH n3BM IBM-PC/XT/AT 
45. KK 080 - ynpaBneH111e Mar111cTpanb~ AnH MIIIKpo3BM KM 080 
46. KK 086 - ynpaBneH111e Mar111cTpanb~ AnH ML11Kpo3BM KM 086 
47. Kn 001 - KOMMyTaTOP norLll'-1. IIIMnynbCOB (16 BX., 1 BblX.) 
48. Kn 002 - ynpaBnHeMaH 3aAep»1Ka (0,5+63 He) 
49. Kn 003 - KOMMyTaTOP norLll'-1. IIIMnynbCOB (9 BX., 9 BblX.) 
50. Kn 006 - 6y¢epHbl~ HaKon111Tenb ( 1Kxl6 6111T) 
51. Kn 011 - KOMMyTaTOP norn'-1. IIIMnynbCOB (1 BX., 8 BblX.) 
52. Kn 014 - ynpaBneH111e nocneAoBaTenbHO~ 3an111cb~ B naMHTb 
53. Kn 018 - ynpaBneH111e IIIHKpeMeHTHOH 3an111cb~ B naMHTb 
54. Kn 019 - ynpaBneH111e IIIHKpeMeHTHOL1 3an111cb~ B naMHTb 
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55. Kn 021 - ynpaBne~111e MHoroMepHblMI/I 1113MepeHIIIHMIII 
56. Kn 022 - 4111¢pOBble OKHa ( 16 OKOH no 12 6111T) 
57. Kn 024 - onepaTLIIBHaH naMHTb aHan1113aTopa (4K x 24 6111T) 
58. Kn 025 - onepaTLIIBHaH naMHTb aHanL/13aTopa {8K x 16 6111T) 
59. Kn 026 - onepaTIIIBHaH naMHTb MIIIKpo3BM (16K x 8 6111T) 
60. Kn 027 - npeo6pa30BaTenb ypoBHeH HL1M-TTn LIi nn-HL1M 
61. Kn 028 - pa3BeTBIIITenb CL/lrHanoB c ypoBHHMIII TTn 
62. Kn 029 - npeo6pa3oBaTenb ypoBHeH TTn-HL1M (16 BXOAOB) 
63. Kn 030 - pe rLIICTpaTop AByMepHblX cneKTpOB ( BXOAH. 6noK) 
64. Kn 031 - perLIICTpaTop AByMepHblX cneKTpOB ( BblXOAH. 6noK) 
65. Kn 032 - npeo6pa30BaTenb Am1Hbl cnoBa (24-16 6111T) 
66. Kn 033 - 6y¢epHblH HaKon111Tenb ( 4K x 16 6111T) 
67. Kn 034 - ynpaBneH111e MHoroKaHanbHblM aHan1113aTopoM 
68. Kn 035 - onepaTIIIBHaH naMHTb aHan1113aTopa (16K X 8 6111T) 
69. Kn 036 - HaKon111Tenb (16 x 16 6111T) 
70. KM 080 - MLl!Kpo3BM Ha ocHOBe 6L1C cep111111 KP580 
71. KM 086 - M111Kpo3BM Ha ocHoBe 6L1C cep111111 KP1810 
72. Kn 002 - KOHTpOnb HanpH>t<eHIIIH n111TaHL11H KpeHTa 
73. Kn 003 - IIICTO'-IHIIIK nLIITaHIIIH (±12 B, 2 A) 
74. Kn 005 - nporpaMMaTOP nn3Y T111na Kl55PE3 111 K556PT4 
75. Kn 006 - TepMIIIHaTOP BeTBIII KAMAK 
76. Kn 007 - TepMIIIHaTop Wlt1Hbl ManblX III MLIIKpo3BM 
77. Kn 008 - nporpaMMaTop cnn3Y Tlllna K573P$l III K573P$2 
78. Kn 009 - nµorpaMMaTop cnn3Y eMKOCTb~ 2K + 64K 6aHT 
79. Kn 010 - nporpaMMaTop nn3Y eMKOCTb~ 256 + 6K 6111T 
80. KP 002 - perlllCTp KOHCTaHT (16 6111T) 
81. KP 005 - BXOAHOH perlllCTp (2 X 16 6111T, TTn) 
82. KP 007 - BXOAHOH perncTp (16 6111T, TTn) 
83. KP 010 - per111cTp KOHCTaHT {8 AeKaA) 
84. KP 011 - BXOAHOH per111cTp (16 6111T, 10 He, HL1M) 
85. KP 012 - BXOAHOH perl/lCTP (16 6111T, 10 HC, 3Cn) 
86. KC 002 - ABOlll'-IHblH Cl.feTl.fl/lK (25 Mr4, 2xl6 6111T) 
87. KC 008 - ABOLll'-IHWH Cl.feTl.flllK (25 Mr4, 8x8 6111T) 
88. KC 011 - cl.feTl.fL11K-1113Mep111Tenb BpeMeHLII (25 Mr4, 16 6111T) 
89. KC 013 - ycTaHOBO'-IHblH Cl.feT'-IIIIK (20 Mr4, 10 AeKaA) 
90. KC 014 - AeCHTl/l'-IHWH Cl.feTl.flllK (25 Mr4, 4x8 AeKaA) 
91. KC 017 - ABOlll'-IHWH Cl.feTl.flllK (25 Mr4, 4xl6 6111T) 
92. KC 018 - AeCHTlll'-IHW~ Cl.feTl.fl/lK (100 Mr4, 12 AeKaA) 
93. KC 019 - ABOlll'-IHWH Cl.feTl.flllK (25 Mr4, 8xl6 6111T) 
94. KC 020 - ABOlll'-IHblH Cl.feT'-IIIIK ( 150 Kr4, 16xl6 6111T) 
95. KC 021 - ABOlll'-IHblH Cl.feT'-ILIIK {200 Mr4, 2x32 6111T) 
96. KC 022 - Cl.feT'-IIIIK-IIIHTeHCIIIMeTp (100 Mr4, 8 AeKaA) 
97. KC 023 - AB0111'-1Hb1H cl.feT'-1111K {80 Mr4, 16 6111T) 
98. KC 024 - TaHMep (2 aKcno31114111111, 0,1 MC+ 114 cyToK) 
99. KT 002 - TecTep KOHTponnepoB KpeHTa 

100. KT 003 - TecTep KOHTponnepoB T111na Al 
101. KT 004 - TeCTep MHOroKaHanbHblX aHan1113aTopoB 
102. KT 005 - 3MynHTop WIIIHbl n3BM 
103. KY 002 - BHeWHee ynpaBneHllle 
104. KY 004 - rpeHAep c111rHanoB L AnH KOHTponnepa KK 005 
105. KY 006 - rpeL1Aep c111rHanoB L AnH KOHTponnepa KK 001 
106. K3 001 - 111HTep¢eHc 3BM CM-3 111 CM-4 no Kn~ 
107. K3 002 - 111Hrnp¢e~c 3BM 113neKTPOH111Ka-60 11 no Kn~ 
108. K3 003 - IIIHTepcj)eHc 3BM 11 3neKTPOH111Ka-60 11 no nK 
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AHAnVl3ATOP 3APH~A KA 012 

WHpHHa 6noKa 17,2 MM. 
6noK COAepmHT npeo6pa30BaTenb 3aPHA-KOA ~ ~HKpeMeHTHY~ naMHTb. 
npeo6pa30BaTenb 3apHA-KOA HMeeT cneAYIOIIIHe napaMeTpbl: 
- YHCITO KaHanoB - 256; 
- YYBCTBHTenbHOCTb npeo6pa3oBaHHH - 255 nl<n Ha BC~ WKany; 
- ITHHe~Hbl~ AHana30H - O-H2 MA; 
- MaKCHMaITbHOe BpeMH npeo6pa30BaHHH - 12,8 MKC; 
- TeMnepaTypHbl~ APe~cf> - 0, 1 KaHana/°C; 

HHTerpanbHaH HeITHHe~HOCTb - ±0,5%; 
- BXOAHOe conpOTHBITeHHe - 50 OM. 
BXOAHO~ TOK AOITmeH HMeTb OTpH4aTeITbHy~·nonHpHOCTb. OH 3apHmaeT ~H-

TerpHPYIOIIIY~ eMKOCTb B 6noKe BO BpeMH Hanw-rnH CHrHana "nycK". 
CHrHan "C6poc" nepeBOAHT npeo6pa30BaTenb B HaYaITbHOe COCTOHH~e. 
EMKOCTb naMHrn COCTaBITHeT 256x16 6~T; 4~Kn o6palljeHHH - 500 HC. 
Bo BpeMH pa3pHAa HHTerpHPYIOl!le~ eMKOCrn reHepnop r BblAaeT ~Mnynb­

Cbl c CJaCTOTO~ 20 Mr4, KOTOpble noCTyna~T Ha 8-pa3pHAHbl~ CCJeTCJHK. npH 
nepenotiHeHHH CCJeT"IHKa 3anHCb B naMHTb He npo~3BOA~TCH. 

no OKOHCJaHHH pa3pHAa TpHrrep TB~& nepeXOA~T B "1" ~ COAepmHMoe 
CCJeTCJHKa no cHrHany "3anHCb11 nepeHOCHTCH B perHCTP aApeca. 

CoAepmHMOe H"le~KH naMHTH no AaHHOMY aApecy nepeAaeTCH B ~HKpeMeH­
TaTop H, yBenHCJeHHOe Ha 1, B03BpalljaeTCH B TY me HCJe~Ky. 

no c~rHany ~3 cxeMbl ynpaBneHHH 11 rinoB 11 Tp~rrep T Bbl3. nepexoAHT B "O". 
BblBOA AaHHblX B MarncTpanb H 3anHCb AaHHblX C MarncTpanH Ha"l~Ha~TCH 

no KOMaHAe F(25}, a BblBOA AaHHblX - TaKme np~ nocTynneHHH BHewHero c~r­
Hana "K0He4 3KCn03~4HH 11

• npH 3TOM TpHrrep To6M.nepeXOA~T B "1" ~ B 
MarncTpanb ~3 cxeMbl ynpaBneHHH noAaeTCH CHrHan L. 

B~BOA npoH3BOAHTCH Ha w~H~ Rl~R16 no KoMaHAaM F(O) B pem~Me ULS. 
3anHCb AaHH~X npoH3BOAHTCH c WHH Wl~W16 no KOMaHAaM F(16). 
0CJHCTKa naMHT~ ocylljeCTBnHeTCH no KOMaHAe F(9), KOTOpaH nepeBOA~T 

TpHrrep T OCJ. B "1". 
Onepa4HH BblBOAa AaHHblX, 3an~c~ C Mar~cTpanH H O"IHCTK~ naMHT~ npo~3-

BOAHTCH nocneAOBaTeITbHO no HCJe~KaM, HaCJ~HaH C HyneBO~, ~ 3aKaH"IHBa~TCH 
B03BpalljeHHeM B "O" COOTBeTCTBeHHO TpHrrepa To6M_Hn~ Toy_no c~rHany ne­
penonHeHHH per~cTpa aApeca. 

Ha BpeMH HaxomAeHHH OAHOro ~3 TpHrrepoB T Bbl3' T o6M. ~n~ T 0"1- B "1" 
perncTpa4HH nocTyna10U.1HX TOKOBblX HMnynbCOB npeKp

0

alljaeTCH. PernCTpa4~H 
6nOKHpyeTCH TaKme KOMaHAO~ F(24) ~ pa36ITOK~pyeTCH KOMaHAO~ F(26}. 

c~rHaITbl "nycK"' "C6poc"' "K0He4 3KCn03H4H~ 11 AOITmHbl ~MeTb YPOBH~ HVIM. 
CHrHan z ycTaHaBITHBaeT B "O" C"leTY~K, per~cTp aApeca ~ Tp~rrepbl. 
6noK BblnOITHHeT cneAYIOIIIHe KOMaHAbl c MarHCTpan~: 

NA(O}F(O) - BblBOA AaHHblX B MarncTpanb 
NA(O)F(8} - npoBepKa HanHCJHH cHrHana L 
NA(O)F(9} - oCJ~CTKa naMHT~ 
NA(O)F(lO) - c6poc Tp~rrepa L 
NA(O)F(16} - 3anHCb AaHHblX C MarncTpanH 
NA(O)F(24) - 6noKHPOBKa pemHMa ~3MepeHHH 
NA(O)F(25) - ycTaHOBKa pemHMa o6MeHa c Mar~cTpanb~ 
NA(O)F(26) - pa36noKHPOBKa pemHMa ~3MepeH~H 

. noTpe6nHeMblei TOK: 60 MA no 4en~ +24 B; 1 A no 4enH +6 B; 
40 MA no 4en~ -6 B; 25 MA no 4enH -24 B. 
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L1HTEP~E~C UBETHOro TEnEMOHL1TOPA Kl,1 048 

W111p111Ha 6noKa 34,4 MM. 
Ha3Ha'-teHl/le: BblBOA Ha 3KpaH 1113o6pa>KeHI/IH' COAep>Kalljero 512x256 TO'-teK' 

Ka>KAaH 1113 KOTOpblX MO>KeT I/IMeTb OAIIIH 1113 16 I..IBeTOB AnH 1..1seTHOrO MOHIIITOpa 
111n111 OAHY 1113 16 rpaAa1..1111~ HpKOCTIII AnH '-tepHo-6enoro MOHI/ITOpa. 

np111 pa6oTe COBMeCTHO c 6nOKOM AOnonHIIITenbHO~ naMHTIII TeneMOHI/ITOpa 
Kl,1 049 '-tlllCno 1..1B eTOB MO>KeT 6b1Tb ysen111'-teHO AO 256. 

6noK 111MeeT MIIIKponporpaMMHoe ynpasneH111e, KOTopoe 06ecne<-t111BaeTcH 
12-pa3pHAHblM npo1..1eccopoM' co6paHHblM Ha OCHOBe 6L1C cep111111 K1804. 

naMHTb 111306pa>KeHIIIH npeACTaBnHeT co6o~ AIIIHaM111'-teCKOe 03Y, COCTOHlljee 
1113 OTAenbHblX none~ eMKOCTblO no 128K 6111T' Ka>KAOe 1113 KOTOPblX (j)opM111pyeT 
Ha 3KpaHe MOHI/ITOpa 111306pa>KeH111e, COAep>Kalljee 512x256 TO'-teK. 

L1HTep(j)e~c Kl,1 048 COAeP>KIIIT 4 TaKIIIX 03Y (1+4). 
6onee noApo6Hble AaHHble O naMHTIII np111BeAeHbl B on111caHI/IIII 6noKa Kl,1 049. 
UBeTHoe 111306pa>KeH111e 06pa3yeTcH BIIIAeoc111rnanaM111 R, G III B, KOTOpb1e 

(j)opM111pytoTCH TpeMH 1..1111¢poaHanoroBb1M111 npeo6pa3oBaTenHMIII UAnl +UAn3, co­
Aep>Kallj111M111 no 6 BXOAOB. tlaHHble C none~ 1-:-3 noAalOTCH B COOTBeTCTBYKX.l1111~ 
UAn Ha BXOA' I/IMelOlljl/l~ Ha1116onbWIII~ sec' a AaHHble C OCTanbHblX none~ nocTy-
nalOT napannenbHO Ha see Tp111 UAn, np111<-teM <-teM 6onbwe HOMep nonH, TeM 
MeHbWe sec cooTBeTcTBYKX11ero BXOAa UAn. 

rpaAa1..1111111 HpKOCTIII '-tepHo-6enoro 1/1306pa>KeHI/IH o6pa3ylOTCH BI/IAeOClllrHanoM 
V, KOTopbl~ (j)opM111pyeTcH 1..1111(j)poaHanoroBblM npeo6pa3oBaTeneM UAn4. Ha ero 
BXOAbl noAalOTCH AaHHble c none~ 1 +4, np111<-teM '-teM . 6onbwe HOMep nonH, TeM 
MeHbWIII~ sec IIIMeeT COOTBeTCTBYIOllllll~ BXOA UAn4. 

L1MnynbCbl OT reHepaTopa c '-taCTOTO~ 20 Mr1..1 nocTynatoT B C'-teT'-tlllK, rAe 
nocne AeneHI/IH Ha ABa TaKTOBblM TplllrrepoM nocneAOBaTenbHO noAalOTCH Ha 
C'-teT'-tl/lK TO'-teK III C'-teT'-tl/lK CTpOK, KOTOpble (j)opMIIIPYIOT' CTPOKY c 512 pa60'-tl/lMIII 
TO'-tKaMI/I III KaAp c 256 pa60'-tl/lMIII CTpoKaMIII, a TaK>Ke OTBOAHT 128 TO'-teK 111 
56 CTPOK COOTBeTCTBeHHO AnH o6paTHOro XOAa ny'-ta CTPOKIII III KaApa. nocne 
OTC'-teTa pa60'-tl/lX y'-taCTKOB o6pa3ylOTCH CTpO'-tHbl~ CCl,1 Ill KaApOBbl~ KCl,1 CIIIHXpo­
lllMnynbCbl' a TaK>Ke I/IX CMeCb LCL1. 

TO'-tKIII BblBOAHTCH Ha 3KpaH c TaKTOBO~ '-taCTOTO~ 10 Mr1..1. Ka>KAaH TO'-tKa 
Ha 3KpaHe 06HoBnHeTCH C '-taCTOTO~ 50 r1..1. 

~OPMlllpOBaH111e ynpaBnHIOlljl/lX 111MnynbCOB AnH o6palljeHI/IH K 03Y np01113BOAIIITCH 
C noMOlljblO TaKTOBoro Tp111rrepa Ill 1-2 pa3pHAOB C'-teT'-tl/lKa TO'-teK. C111rHanoM 
C 3- ro pa3pHAa 3Toro C'-teT'-tl/lKa o6pa3ylOTCH ABa I..IIIIKna o6palljeHIIIH AnlllTenb-
HOCTblO no 400 HC Ka>KAbl~. 

' B nepBOM I..IIIIKne o6palljeHIIIH npOlll3BOAIIITCH Bbl60pKa 6a~Ta AaHHblX 1113 nonH 
03Y AnH ero BblBOAa Ha 3KpaH. B HeM (j)opM111pyeTCH Cl/lrHan WSR 3aHeceHI/IH B 
CABl/lralOlljl/l~ perlllCTp. C111rHanbl aApeca o6pa3YIOTCH BblXOAaMI/I 4+9 pa3pHAOB 
C'-teT'-tl/lKa TO'-teK Ill 1+8 pa3PHAOB C'-teT'-tl/lKa CTPOK, KOTOPble '-tepe3 MynbTlll­
nneKCOp aApeca noAalOTCH B 03Y no WI/IHaM AO+A6 B ABa np111eMa. 

BTopo~ I..IIIIKn o6palljeHIIIH 111cnonb3yeTCH AnH 3an~C~1 AaHHblX B 03Y 111n111 Bb1-
6opKIII AaHHblX AnH '-tTeHI/IH '-tepe3 Mar111cTpanb KAMAK. np111 3TOM no aApeCHblM 
WI/IHaM AO+A6 B ABa npllleMa noAalOTCH 4+9 61t1Tbl KOOPAIIIHaTbl X 111 1+8 61t1Tbl KO­
OPAIIIHaTbl . y' BblAaBaeMble npo1..1eccopoM. 

3an111Cb B 03Y Ill C'-tl/lTblBaHl/le 1113 Hero B MarlllcTpanb KAMAK npol/l3BOAIIITCH 
BO speMH KaK npHMOro, TaK Ill o6paTHoro XOAa ny'-ta. np111 3TOM BblBOA Ha 
3KpaH He npepblsaeTCH Ill I/ICKa>KeHIII~ He B03HIIIKaeT. 

Ha 3KpaHe MO>KHO C03AaBaTb cneAYKX.l1111e 3neMeHTbl: OTAenbHYIO TO'-tKY, 6a~T 
1113 8 TO'-teK no roplll30HTan111, 3HaK, . BeKTOp, Ayry AO goo 111 3anonHeHHbl~ 
npHMOyronbHIIIK ((j)oH). 
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Pe>KIIIMbl pa60Tbl IIIHTep(j)e~ca Ill IIICXOAHble AaHHble AnH I/IX BblnOnHeHIIIH 3aAa­
lOTCH KOMaHAO~ NA(O)F(16)' np111'-teM np111 3aAaHI/IIII pe>KI/IMOB pa60Tbl - Wl6=1, 
a np111 3aAaHI/IIII IIICXOAHblX AaHHblX - W16=0. 

np111 3aAaHI/IIII pe>KI/IMOB pa60Tbl pa3pHAbl W IIIMelOT cneAylOlljllle 3Ha'-teHI/IH: 

16 15 14 13 12 11 10 9 18 7 6 5 4 3 2 1 
1 KOAbl pe>KIIIMOB W/E CFC HoMepa none~ 03Y 

KoAbl pe>KIIIMOB IIIMelOT cneAylOlljee Ha3Ha'-teH111e: 

KOAbl pe>KIIIMOB Ha3Ha'-teH111e 
W15 W14 W13 W12 ge>K111Ma 
0 0 0 0 3an111Cb TO'-tKIII 
0 O O 1 3an111cb 3HaKa 
O O 1 O nocTpoeH111e BeKTopa 
0 O 1 1 nocTpoeH111e AYr111 
0 1 0 0 3anonHeH111e npHMoyronbHIIIKa 
0 1 1 1 3an111cb 6a~Ta 
1 0 0 0 YTeH111e npHMOyronbHI/IKa. 

C111rnanb1 C WIIIH W16+W12 3anoM111HalOTCH B pa3pHAaX 9+5 perncTpa pe>KI/IMa' 
a 4 MnaAWIIIX ero pa3pHAa paBHbl o. 

C111rHanbl C WIIIH W9+Wl 3aHOCHTCH B COOTBeTCTBylOlljl/le pa3pHAbl perl/lCTpa 
ynpasneHI/IH I..IBeTOM. Ecn111 6111T ynpaBneHIIIH nonHMI/I (CFC) W9=1, TO o6palljeHl/le 
npOlll3BOAIIITCH TOnbKO K Bbl6paHHblM nonHM 03Y, T.e. K TeM, KOTOpblM COOT­
BeTCTBYIOT "1" B 6111Tax W8+Wl cooTBeTCTBeHHO. np111 C'-tl/lTblBaHI/IIII AaHHble 
TOnbKO 1113 3TIIIX none~ BblBOAHTCH Ha 3KpaH, a np111 3an111c111 TOnbKO B HI/IX 
3aHOCIIITCH 3Ha'-teH111e 6111Ta 3an111cb/cT111paH111e (W/E) WlO. 

Ecn111 6111T W9=0, TO 06palljeH111e npOl/l3BOAIIITCH no BCeM nonHM. np111 C'-tl/lTbl­
BaHI/IIII COAep>KIIIMOe Bcex none~ BblBOALffCH Ha 3KpaH, a np111 3an111c111 B Bbl6paH­
Hble nonH B 3aBI/ICIIIMOCTIII OT KOAa pe11<111Ma MOIHeT 3aHOCI/ITbCH 3Ha'-teHl/le 111n111 
6111Ta Wl0,111n111 O'-tepeAHoro 6111Ta B 6a~Te, He3aBI/ICIIIMO OT 3Ha'-teHIIIH WlO, 
a B OCTanbHble nonH 3an111cb1Ba10TCH Hyn111. 

np111 3aAaHI/IIII IIICXOAHblX AaHHblX pa3pHAbl W IIIMelOT cneAYIOlllllle 3Ha'-teHIIIH: 

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 
0 KOAbl AaHHblX - 3HaK tl a H H bl e 

KOAbl AaHHblX I/IMelOT cneAylOlljee Ha3Ha'-teHl/le: 

KOAbl AaHHblX Ha3Ha<-teH111e 
W15 W14 W13 W12 AaHHblX 
0 0 0 1 KoopA111HaTa XH 
0 0 1 0 KoopAIIIHaTa YH 
0 1 0 1 KoopAIIIHaTa XI.I 
0 1 1 0 KoopA111HaTa YI.I 
0 1 1 1 Koa(jJ(j)1111..1111eHT ysen111<-teH111H 
1 0 0 0 KoopAIIIHaTa XK 
1 0 0 1 KoopA111HaTa YK 
1 0 1 0 KoA 3HaKa 
1 0 1 1 6a~T AaHHblX. 

B o603Ha'-teHI/IHX 6yKBa 11H11 03Ha'-taeT Ha'-tano, 11 K11 
- KOHell, "1..1" - 1..1eHTp. 

C111rHanbl WIIIH W16+W12 3aHOCHTCH B pa3pSIAbl 9+5 perl/lCTpa ynpasneHI/IH 
AaHHblMIII, 4 MnaAWIIIX ero pa3pHAa paBHbl 0. ·cocTOHHl/le WI/IHbl WlO 3anoM111HaeT­
CH B pa3pSIAe 12, WIIIH W9+Wl - B pa3pS1AaX 9+1 perl/lCTpa AaHHblX, 10 111 11 
ero pa3PS1Abl paBHbl 0. 
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PerncTpbl pe1111,1Ma "1 ynpasneH"1SI AaHHblMl,1 COAep111aT HaYaflbHble aApeca co­
OTBeTCTBYJOU.1"1X M"1KponporpaMM. tlnst npaB"1flbHoro ¢yHK4"10H"1POBaH"1SI 111HTep­
cpe~ca He06XOA111MO CHaYana noAaTb KOMaHAY 3aAaH111st· pe111111Ma pa60Tbl, a no­
TOM - KOMaHAY 3aAaHll1SI 111CXOAHblX AaHHblX B cneAYJOU.leM nopstAKe: 

np111 3an111c111 TOYKl/1 - KOOPA111HaTbl XK 111 YK; 
np111 3an111c111 3HaKa - KOOPA"1HaTbl XH, YH, K03cp.ysen1,1yeH"1S1, KOA 3HaKa; 
np1,1 nocTpOeH"1"1 BeKTOpa - KOOPA"1HaTbl XH, YH, XK, YK; 
np1,1 nocTpoeH"1"1 AYr"1 - KOOPA"1HaTbl XH, YH, X4, Y~, XK, YK; 
np1,1 3anonHeH"1"1 npstMoyronbH"1Ka - KOOPA111HaTbl XH, YH, XK, YK; 
np1,1 3an111c1,1 6a~Ta - KOOPA"1HaTbl XH, YH, 6a~T AaHHblX; 
np1,1 YTeH"1"1 npstMoyronbH"1Ka - KOOPA"1HaTbl XH, YH, XK, YK. 
3a HaYano KOOPA"1HaT np"1HSIT neBbl~ aepXHl,1~ yron 3KpaHa. 
tlnst npstMoyronbH"1Ka HaYaflbHble KOOPA"1Ha1bl 0603HaYatoT era neBbl~ Bepx­

H"1~ yron' KOHeYHble - npaBbl~ H"1lKHll1~ yron. 
l<oMaHAbl C KOOPA"1HaTO~ y K' KOAOM 3HaKa 1,1 6aiiiTa AaHHblX AOfllKHbl no­

AaBaTbCSI nocneAH"1M"1, T. K. SIBflSIIOTCSI CTapTOBblMl,1 AflSI Bb1nonHeH"1SI M"1Kpo­
nporpaMM pelK"1MOB. 

nocne 3an1,1c1,1 KalKAOrO aneMeHTa "1CXOAHblX AaHHblX, KpOMe CTapToBoro, 
noAaeTcst c1,1rHan L. no 3asepweH1,11,1 Bb1nonHeH1,1st M"1KponporpaMMbl pe111111Ma yc­
TaHasn111BatoTCS1 B II 1" Tplllrrepbl L' 6nOK"1POBKIII Q 1,1 nepeBOA111TCSI B 11 011 Tp"1r­
rep T8 Kn., ynpasnstlOU.l"1~ pa6oTo~ reHepaTopa npo4eccopa c YaCTOTO~ 4 Mf4. 

B pe111111Me "YTeH1,1e npstMoyr:onbH"1Ka" AaHHble 1113 03Y 111306pa111eH111st nepeAa­
toTCst 6a~haM"1 B MarncTpanb KAMAI<, YTeH"1e B KOTopo~ np0"13BOA111TCSI B pe111111-
Me ULS. 

8 pelK"1Me "3an"1Cb 3HaKa 11 C noMO~blO reHepaTopa 3HaKOB B03MOIKHO ¢opM111-
poBaH1,1e 96 111306pa1KeH111~ pyccKIIIX Ill naTI/IHCKIIIX 6yKB Ill 4111cpp, a TaKlKe rpacp111-
YeCKIIIX C"1MB0fl0B. 3HaK BblBOAIIITCSI B BIIIAe MaTplll4bl 8x8 TOYeK' np"1YeM c111M­
BOflbl 3aHI/IMalOT BCIO MaTplll4Y' a 6yKBbl Ill 4111cppbl 5x7 TOYeK. 1-!x pa3Mep MOlKeT 
6b1Tb 1113MeHeH 3aAaH"1eM 4enoy111cneHHoro Koacp¢1114111eHTa ysen111YeH111st. 

nocTpOeH111e BeKTOpa 111 AYrlll B03MOIKHO B nto60M HanpasneHi/1111 KaK C no­
MO~blO 3aAaHI/ISI BCeX KOOPAIIIHaT, TaK Ill nyTeM 111cnonb30BaH"1SI B KaYeCTBe Ha­
yanbHO~ TOYKIII KOH4a npeAblA~ero aHanornYHoro aneMeHTa. 

Ecn111 BKfltoYeH TYM6nep "<lloH 3HaKa", TO np111 3an111c111 3HaKa 4BeT IIICXOAHO­
ro cpoHa coxpaHsteTCSI. 

Ecn111 BKflto'-leH TyM6nep "E 4BeT"' TO Ha 3KpaH 6yAeT BblBOAIIITbCSI COAep111111-
MOe scex none~ 03Y He3aB"1CIIIMO OT COCTOSIHIIISI 6111Ta 9 (CFC) B KOMaHAe 3a­
AaH111S1 pelKIIIMa. 

C111rHanbl ynpasneH111st BIIIAeoMOH111TopoM R ,G, B, V, CCl-1,l<Cl-1 111 ECl-1 BblBeAeHbl 
Ha KOaKCl/laflbHble pa3beMbl Ml<-50. noAKfltoYeH111e. 6noKa AOnOflHIIITeflbHO~ na­
MSITIII 1<1-1 049 npOl/l3BOAIIITCSI Yepe3 pa3beM Pn15-50, a nOAKfltoYeH"1e IIIHTepcpe~ca 
KOOPA"1HaTHOro wapa 1<1-1 301- Yepe3 pa3beM Pn15-23; Ha3HaYeH111e KOHTaKTOB 
3TIIIX pa3beMOB yKa3aHo B on111caHIIISIX yKa3aHHblX 6nOKOB. 

C111rHan z BKfltoYaeT 6nOK"1pOBKY ClllrHana L. 
6noK BblnonHsteT cneAYJOU.lllle KOMaHAbl c Mar111cTpan111: 

NA(O)F(O) - YTeH111e 6a~Ta 1113 naMstTIII 111306pa111eH111st 
NA(O)F(8) - nposepKa Han111Y"1S1 c111rHana L 
NA(O)F(lO) - c6poc c111rHana L 
NA(O)F(l6) - 3an111Cb pe111111Ma Ill IIICXOAHblX AaHHblX 
NA(O)F(24) - 6noK111posKa c111rHana L 
NA(O)F(26) - pa36noK111poBKa c111rHana L 

*Q=l, ecn1,1 Tp1,1rrep 6noK111poBKIII aToro c111rHana c6poweH. 
noTpe6nsteMbl~ TOK: 4 A no 4en111 +6 B 111 1, 1 A no 4en111 -6 B. 
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aononH~TEnbHAH nAMHTb ~HTEP©E~CA TEnEMOH~TOPA K~ 049 

WMpMHa 6noKa 17,2 MM. 
Ha3HaYeHMe: ysenMYeHMe YMCna 4BeTOB B M3o6pa~eHMM, BWBOAMMOM Ha 

3KPaH TeneMOHMTOpa c noMO~b~ MHTepcj)eAca KH 048. 
6noK npeACTaBnHeT co6oA AMHaMMYeCKOe 03Y, COCTOH~ee M3 4 noneA 

(5~8) eMKOCTb~ no 128 6MT, Ka~AOe M3 KOTOPWX xpaHMT AaHHwe AnH M306pa­
~eHMH pa3MepoM 512x256 TOYeK. OcHOBY nonH cocTaBnH~T 8 MHTerpanbHblX 
cxeM naMHTM TMna K565PY6, MMelOlljMX CTPYKTYPY 16Kxl 6MT. 

Hcnonb30BaHMe Ka~Aoro nonH yBenMYMBaeT BABOe YMCno 4BeTOB AnH TOY­
KM, cneAOBaTenbHO,o6~ee YMcno 4BeTOB npM HanMYMM AaHHOro 6noKa B03pa­
CTaeT c 16 AO 256. 6noK AOnycKaeT ycTaHOBKY HenonHoro YMcna noneA. 

AApeca4MH BO Bcex nonHX 03Y npOM3BOAMTCH OAHOBpeMeHHO. 
14-pa3pHAHWA aApec HYeAKM B MHTerpanbHOA cxeMe naMHTM BW6MpaeTCH no 

WMHaM AO+A6 B ABa npMeMa. CHaYana noAaeTCH CMrHan aApeca CTpOKM M 
CTpo6-MMnynbc RAS, a 3aTeM - aApec CTOn64a M OAMH M3 CTpo6-MMnynbCOB 
CASl+CAS8 B 3aBMCMMOCTM OT HOMepa MHTerpanbHOA cxeMW B none. 

Onepa4MM c nonHMM 03Y npoBOAHTCH B COOTBeTCTBMM c KOM6MHa4MHMM CMr­
HanoB Bb16opa nonH CFS5+CFS8 M CMrHana ynpaBneHMH nomMM CFC. 

B cnyYae 3anMCM B 03Y, KOTOpoe ocy~eCTBnHeTCH no 6MTaM, npM CFC=O 
CMrHan pa3peweHMH 3anMCM WE5+WE8 noAaeTCH BO Bee nonH, HO 6MTW 3anMCM 
DI5+DI8 noCTyna~T TOnbKO B nonH, Bb16paHHble CMrHanaMM CFS5+CFS8, a B oc­
TanbHble nonH no 3aAaHHOMY aApecy 3anMCblBa~TCH HynM. EcnM CFC=l, TO 
CMrHanw WE5+WE8 M 6MTW 3anMCM noAa~TCH TOnbKO B BW6paHHWe nonH. 

8 cnyYae CYMTWBaHMH AnH BWBOAa Ha 3KpaH, KOTopoe npOM3BOAMTCH no 
6aATaM, napannenbHWe 6aATW M3 Bcex noneA CMrHanoM WSR 3aHOCHTCH B CABM­
ralOlljMe perncTpbl. npM CFC=O MnM HanMYMM CMrHana coc 6aATbl c BblXOAOB BCeX 
perMCTPOB B nocneAOBaTenbHOA cj)opMe c YaCTOTOA 10 Mr4 noAa~TCH Yepe3 Bw­
XOAHble cj)opMMPOBaTeDM B nMHMM FD05+FD08. npM CFC=l M OTCYTCTBMM CMrHana 
coc 6aATbl BblBOAHTCH nMWb c perncTpOB, Bbi6paHHblX CMrHanaMM CFS5+CFS8. 
KpoMe Toro, napannenbHblA 6aAT M3 Bb16paHHOro nonH noCTynaeT Ha 06~~ wM­
HY BDOl+B008 AnH noAaYM B MarMcTpanb KAMAK. 

CMrHanb1 MS M MC, cj)opMMpyeMble MHTepcj)eAcoM KOOPAMHaTHoro wapa KH 030, 
cny~aT AnH BKn~YeHMH M ynpaBneHMH pa6oToA MapKepa. 

PereHepa4MH 03Y npOM3BOAMTCH aBTOMaTMYeCKM npM aApeca4MM HYeAKM, 
a TaK~e BO BpeMH o6paTHoro xoAa nyYa npM noAaYe cMrHanoB AO+A6 M RAS. 

6noK MMeeT CBH3b TOnbKO C MHTepcj)eAcoM KH 048, KOTopaH ocy~eCTBnHeT­
CH Yepe3 pa3beM Pn15-50 co cneAYIOlllMM Ha3HaYeHMeM KOHTaKTOB: 
1 - RAS: BXOA CTpo6-cMrHana aApeca CTPOKM cxeMW naMHTM 
2-9 - CASl +CASS: BXOAbl cTpo6-cMrnanoB aApeca CTon64a cxeM naMHTM 
10-16 - AO+A6: BXOAW cMrHanoB aApeca 
17-20 - CFS5+CFS8: BXOAW cMrHanos Bw6opa nonH 
21 - CFC: BXOA CMrHana ynpasneHMH nonHMM 
22 - OT: BXOA CMrHana AaHHWX AnH 3anMCM 
23 - WE: BXOA CMrHana pa3peweHMH 3anMCM B cxeMbl naMHTM 
24-31 - B001 +B008: BblXOAbl napannenbHOro 6aATa AaHHblX noneA 
38 - COC: BXOA CMrHana ynpaBneHMH BblBOAOM M3 nonH 
39 - WSR: BXOA CMrHana 3anMCM B CABMralOlljMA perMCTp 
40 - 10 MHz: TaKTOBble rnrnanbl 
41 - MC; BXOA CMrHana ynpasneHMH MapKepoM 
42 - MS: BXOA CMrHana BKn~YeHMH MapKepa 
43-46 - FD05+FD08: BWXOAW nocneAOBaTenbHWX 6aATOB AaHHWX noneA 
50 - GND: Kopnyc. 

noTpe6nHeMblH TOK: 0, 9 A no 4enM +6 B. 
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MHTEP;E~C nPM60PHO~ WMH~ KM 051 

W111p111Ha 6noKa 17,2 MM. 
6noK 06ecney1,1saeT conpHmeH111e Mar111cTpan1,1 KAMAK 1,1 np1116opHoA w111Hbl, 

YAOBneTBOPHIOIJ.leA cTaHAaPTY Kon (KaHan o6~ero nonb3osaH1t1H) 111n111 ero aHa­
noraM GPIB, !EC 625, IEEE 488, HP-IB. 

n111H1t11t1 np1,16opHoA WltTHW no TepM1t1Honor1,11,1 CTaHAapTOB GPIB 1,1 Kon 1t1Me10T 
cneAYIOIJ.lee 3HaYeH111e: 

TepM111Honor111H GPIB TepM1t1HonornH Kon 
D!01 -
- D!08 
NRFD 
NDAC 
DAV 
ATN 
EOI 
SRQ 
IFC 
REN 

ntto -
- Data Input/Output - ntt7 - n1t1H1t11t1 AaHHWX 
- Not Ready for Data rn - roT.oB K np111eMy 
- Not Data Accepted ttn - AaHHwe np1t1HHTW 
- Data Valid Ctl - conposomAeH111e AaHHblX 
- Attention Yn - ynpasneH111e 
- End Or Identify Kn - K0He4 nepeAaY111 
- Service Request 30 - 3anpoc Ha 06cnym111saH1t1e 
- Interface Clear OM - ov.111cT1t1Tb 1t1HTep$eAc 

Remote Enable tlY - A1t1eTaH41110HHoe ynpasneH111e. 

C1t1rHanb1 Ha n1t1Hlt1HX np1116opHoA Wlt1Hbl 1t1Me10T YPOBHl,1 TTn. 
no TepM1t1Honor111111 GPIB aKTltTBHWA yposeHb scex c111rHanos - H1t13K1t1A, a no 

TepM1t1Honcirn1,1 Kon aKTltTBHblA yposeHb e1t1rHanoB rn 1,1 ttn - BbleOK1t1A, TaK KaK 
ltTX 3Ha'-feHlt1e Bbi6paHO npOTltTBOnonomHblM 3Ha'-feHlt1IO aHanor1t1'-fHblX e111rHanoB 
B TepM1t1Honor1,11,1 GPIB. 

t(anee 6yAeT 111enonb30BaTbeH TepM1t1Honor1t1H GPIB. 
Bee nltTHl,11,1 np1116opHoA Wlt1Hbl - AByHanpasneHHble. ';yHK41110HanbHO OHl,1 noA­

pa3AenHIOTeH Ha nltTHl,11,1 AaHHWX 0101;0108 111 n1t1Hlt1l,1 ynpasneHltTH, KOTopwe 
BKnlO'-falOT s ce6H: 

- n111H1111t1 cTpo6111py101J.11t1X c111rHanos NRFD, NDAC, DAV; 
- n1t1H1t11t1 o6~ero ynpasneH1t1H IFC, SRQ, ATN, REN, EOI. 
n111H1t11t1 AaHHblX 1,1enonb3YIOTeH AnH nepet1a'-f1t1 AaHHblX, aApecoB, 111 KOMaHA. 
CTpo61t1pYIOIJ.l1t1e e111rnanbl 3aAalOT nocneAOBaTenbHOCTb nepeeblJlKl,1 1t1H$opMa41,11,1. 
OeHOBOA 6noKa HBnHeTCH nporpaMMltTpyeMblA napannenbHblA perneTp BBOAa-

BWBOAa nnPBB, KOTOpwA 06ecne'-f1t1BaeT CBH3b n1t1H1t1A AaHHWX Mar1t1CTpan1,1 
KAMAK 111 np1116opHoA w1t1Hbl. 

nnPBB e0Aepm111T Tp111 per111eTpa A, B, 111 C, 111Me101J.11t1X noAaApeea Mar111eTpan111 
KAMAK O' 1 1,1 2 COOTBeTeTBeHHO' KOTOpble npeAHa3Ha'-feHbl: 

- per111cTp A - AnH ABYXCTOpOHHeA CBH3111 e n1t1Hlt1HMll1 AaHHWX np1116opHoA 
Wlt1Hbl DI01;□IQ8; 

- perneTp B - AnH noAa'-!111 e1,1rnanoB ynpasneH1t1H B np1116opt-tY10 w111Hy; 
- perncTp C - AnH np111eMa c1,1rnanos ynpasneH1t1H 1,13 np1116opHoA w1t1Hbt. 
6noK MomeT pa6oTaTb KaK s pem111Me nepeAaT'-f1t1Ka, TaK 111 B pem111Me np1t1eM­

H1t1Ka, a TaKme BbtnonHHTb np1,1 3TOM $yHK41111,1 ynpasnHIOIJ.lero yeTpoAeTBa -
KOHTponnepa WltTHW. 

Pem1t1M pa60Tbl' noeblnKa e1t1rHanoB B np1,16opHylO WltTHY' ltTX np1t1eM 1113 Wlt1Hbl 
111 speMeHHble COOTHOWeHltTH e111rHanoB 06eene'-f1t1Ba10TCH KOMaHAaMll1, nocTyna10U.1111-
Mlt1 c Mar111eTpan111 KAMAK. , 

noene BKn10YeH1t1H n111TaH1t1H 1,1 no KOMaHAe Z e Mar111eTpan111 KAMAK 6noK ne­
pexoA1t1T B naee1t1BHOe eoeTOHHltTe, np111 KOTOPOM AByHanpasneHHWe WltTHHWe ¢op­
M1t1posaTen1,1 n111H1t1A AaHHblX ycTaHaBn1t1Ba10TeH Tp111rrepOM T HA B pem111M np1t1eMa 
1113 np1116opHoA Wlt1Hbl, a 6y¢epHble exeMbl BblXOAOB CltTrHanoB ynpasneHltTH 1113 pe­
rnCTpa B B np1116opHYIQ Wll1Hy 3aKpb1BalOTeH Tp111rrepoM T BblX. 
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Pe~111M pa6oTw 6noKa 3aAaeTeH KoMaHAoA NA(3)F(16), no KOTopoA s nnPBB 
no m1Ht.1HM Wl ~W8 AnH pa6oTbl B pem111Me nepeAaT'-fll1Ka noeblJlaeTeH KOA 89H 
( 137) , a AnH pa60Tbl B pem111Me np111eMHll1Ka - KOA 99H ( 153). np111 3TOM TaKme 
OTKpbtBalOTeH 6y(j)epHble exeMbl BblXOAOB e11rnanos ynpasneHll1H 1113 perncTpa B, 
6naroAapH nepeXOAY Tp111rrepa T BblX. B eoeTOHHll1e "1", a ABYHanpasneHHble 
Wll1HHble (j)opM111poBaTen111, B eooTBeTeTBl.1111 e Bb16paHHblM pem111MOM pe r111eTpa A, 
yeTaHaBn11sa10TeH B eoeTOHH111e nepeAa'-!111 111n111 np111eMa Tp111rrepoM THA• Ha KO­
TOpwA 3aBeAeHa nll1Hll1H W5. 

Anrop1t1TMbl pa6oTbl 6noKa B pem111Max nepeAa'-!111 111 np111eMa np111BeAeHb1 Ha 
eneAylOU.leA eTpaH1114e. 

nepeAaT'-f111K BblAaeT B np116opHy10 W111HY B onpeAeneHHOe speMH eTpo6-c111r­
Han DAV, a np11eMH111K - eTpo6-e111rHanbt NRFD 111 NDAC. 

C111rnan SRQ yeTaHaBn11saeTeH n106blM yeTpOACTBOM, Tpe6YIOIJ.lll1M 06enym111-
BaHt.1H. 

C111rHan EOI MomeT noeb1naTbeH nepeAaTYll1KOM BO speMH nepeAa'-!111 noeneA­
Hero 6aATa. 

C111rHanw ATN, IFC 111 REN MoryT noAaBaTbeH TOnbKO ycTpoAcTBOM, swnon­
HHIOIJ.ll.1M B AaHHOe BpeMH $YHK4111111 KOHTponnepa. 

np111 Hanll1'-flt1111 c111rHana ATN Bee oeTanbHWe yeTpoAeTBa, nOAKnlO'-feHHWe K 
np1116opHoA Wl.1He, nepeXOAHT B eoeTOHHl.1e OIBl.1AaHll1H, a 3aTeM npOl.13BOAHT 
npt.1eM noebtnaeMblX KOHTponnepOM aApeeoB, KOMaHA pa3nll1'-!HblX Tll1nOB 111 
AaHHblX. 

C111rHan ! FC oey~eCTBnHeT ll1Ht.14111an1113a411110 seex noAKnlO'-feHHblX K Wl.1He 
ycTpoAeTB, T.e. nepeBOAll1T 111X B naee111BHOe eoeTOHH111e. 

C11rHan REN nepeBOAl1T aApeeoBaHHOe yeTpoAeTBO B pem111M All1eTaH41110HHOro 
ynpasneH1t1H. 

C111rHan L MomeT 06pa3osb1saTbeH e11rHanaM11 DAV, SRQ 111n111 IFC, een111 eo­
OTBeTeTBYIOIJ.lll1A pa3pHA pernCTpa MaeK1t1 L yCTaHosneH B 11 1". 3an111eb B 3TOT 
per111eTp npot.13BOA111TeH KoMaHAOA A(O)F(17) no w11HaM Wl➔W3. 

np111 BblnOnHeHll1111 KOMaHA KAMAK eooTBeTeTBll1e MeIBAY 3Ha'-feHll1HMll1 n111H111A 
YTeH111H/3an11e11 Mar111eTpan111 KAMAK Rl/Wl-R8/W8 111 n111H111A AaHHblX np1116opHoA 
Wll1Hbl DI01;□ I08 111MeeT eneAYIOUlll1A B11A: 

YTeH111e NA(O)F(O) NA(2)F(O) NA( 0) F{l) 
3an1t1eb NA(O)F(16) NA(l)F(16) NA(O)F(17) 
Rl/Wl D!01 · DAV pa3pew.DAV 
R2/W2 0!02 SRQ pa3pew.SRQ 
R3/W3 0!03 IFC pa3pew. IFC 
R4/W4 0!04 ATN 
R5/W5 0!05 EOI 
R6/W6 0!06 NRFD 
R7/W7 D!07 NDAC 
R8/W8 0!08 REN 
6noK BblnOnHHeT eneAYIOIJ.lll1e KOMaHAbl e MarncTpan1,1: 

NA(O)F(O) - '-!TeH11e e n1t1Ht.1A AaHHWX np1116opHOA Wl.1HW Q=l 
NA(2)F(O) - '-fTeH111e e n11H1t1A ynpasneHl.1H np116opHoA Wll1HW Q=l 
NA(O)F(l) - '-fTeH111e eOCTOHHll1H per111eTpa MaeK111 L Q=l 
NA(O)F(8) - nposepKa Hant.1'-fl.1H Ct.1rHana L Q=L 
NA(O)F(l6) - 3an111eb B per111eTp AaHHWX A Q=l 
NA(l)F(l6) - 3an11eb B per11eTp ynpasneH111H B Q=l 
NA(3)F(l6) - 3an11eb 6aATa ynpasneH1t1H s nnPBB Q=l 
NA(O)F(l7) - 3an111eb B per11eTp MaeKt.1 L Q=l. 

noTpe6!7HeMb1A TOK: 0, 5 A no 4en111 +6 B. 
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nocnEllOBATEnbHblC1 KOHTPonnEP KPEC1TA KKOll 

WHpHHa 6noKa 32,4 MM. 
Ha3Ha"leHHe: nepeCblflKa no nporpaMMHOMY KaHany 16-H 24-pa3pS1AHblX 

cnos, MaCCHBOB AaHHblX H BblnOnHeHHe ynpasnmo1~HX onepal.\HA nOA ynpasne­
HHeM YAaneHHOA 3BM 4epe3 ABe OAHOHanpasneHHWe nocneAOBaTenbHWe nHHHH 
CBS13H. 06MeH ocy~eCTBnSleTCSl co CKOpOCTblO 1,25 M6HT/c. 

Cnosa' nOCblflaeMble B 6noK H H3 6noKa, HMelOT cneAy~HA cpopMaT: 

CTapT fan 1 6HT 2 6HT 16 npH3H. CTOn CTOn 

71 2 3 17 18 19 20 

nocTyna~HA Ha BXOA KOA cnosa nocneAOBaTenbHO BBOAHTCSl B 20-pa3-
pS1AHblA CABHrDBblA perncTp npHeMa, a 3aTeM napannenbHO BblBOAHTCSl Ha 
BHyTpeHH~ WHHY 3anHCH B conpOBOlKAeHHH ABYX CABHHYTblX no speMeHH 
cTpo6-HMnynbcos Tl~ T2. 

no CTpo6-~MnynbCY Tl AaHHble c BblXOAOB CABHrosoro pernCTpa np~eMa 
4epe3 BHyTpeHH~ WHHY 3anHCH AaHHblX BBOASlTCSl B cneAY~~e y3nbl: 

- perncTp KOMaHAbl MNAF c AeW~cppaTOpOM N ~ 6ycpepaMH Ans:! A ~ F; 
- y3en reHepal.\~H cHrHanos Z, CH ynpasneH~Sl TpHrrepoM cHrHana I; 
- perHcTp 3anHCH W17+W24 c 6ycpepoM; 
- perHcTp Jan~cH Wl+W16 c 6ycpepoM; 
- perHCTP FS, ynpasnSl~HA 32-BXOAOBblM MynbTHnneKCOPOM "lepe3 KOTQ-

pblA BblBOASlTCSl Ha n~HHIO cpnara FL COCTOSlHHSl rnrHanos L H HX norn"leCK~X 
KOM6~Hal.\H~ ORL, a TaK*e COCTOSlHHSl WHH n~TaHHSl -6 B, ±12 B ~ ±24 B. 

803MO*HW 4 nor~"leCKHe KOM6HHal.\~~ CHrHanos L ~ ORL: 
- norn4ecKoe "I,m~" LO+L7; - norn"lecKoe "~nW' L16+L23; 
- norn4ecKoe "~nW' L8+L15; - norn"lecKoe "~nW' LO+L23. 
no CTpo6 -HMnynbcy T2 np~ BblnOnHeHHH ycnoB~Sl nycKa npOH3BOAHTCSl 

L.\~Kn KAMAK, a no ere OKOH"laHHH BKnlO"laeTCSl cxeMa ynpasneHHSl BblBOAOM. 
~CTO"IHHKaMH BblXOAHOA HHcj)OpMal.\~H SlBnRIOTCSl: 
- AaHHble R17+R24; 
- CTaTycHwe cHrHanw BH.L,Ll+L15; 
- CTaTycHwe c~rHanw L16+L23, ORL, Q, X, I, FL; 
- AaHHb1e Rl+R16. 
3T~ AaHHble H CTaTyCHble CHrHanbl nocTynalOT Ha COOTBeTCTBY~He BXOAbl 

16-pa3pS1AHOro 4-KaHanbHOro MynbTHnneKcopa. Bb16paHHblA KOA OT MynbTH­
nneKcopa ~ 3Ha"leH~e CHrHana Q BBOASlTCSl B 20-pa3pS1AHWA CAB~roswA pe­
r~CTp nepeAa"IH, a 3aTeM nocneAOBaTenbHO BblAalOTCSl B nHHHIO CBS13t.1. 

CxeMbl ynpasneHHSl o60l-1X CABHroBblX perncTpOB CHHXPOHH3HpOBaHbl KBapl.\e­
BblM reHepaTOPOM, pa6oTa~HM Ha "laCTOTe 10 Mrl.\. 

npHeM H nepeAa"la nocneAOBaTenbHWX KOAOB npOH3BOA~TCS1 "lepe3 pa3beMW 
Ha nepeAHeA naHen~ 6noKa. 

8 Ka"leCTBe nHHHH CBS1311 MOryT 661Tb Hcnonb30BaHbl: 
- ABa KOaKc~anbHblX Ka6ensi AnHHOA AO 100 M c BOnHOBblM conpoTHBneH~eM 

100 OM, KOTOPble nOAKnlO"lalOTCSl "lepe3 KOaKrnanbHble pa3beMbl MK-50. 
- ABe CKpy"leHHWe napw AnHHOA AO 1000 Mc BOnHOBWM conpoTHBneHHeM 

120 OM' KOTOpble nOAKnlO"lalOTC~ "lepe3 pa3beM Pn15-9 co cneAy~~M pacnpe­
AeneHHeM KOHTaKTOB: 

1 - BXOA ( +) ; 4 - BblXOAbl ( +) ; 7, 8 - He Hcnonb3YIOTCS1; 
2 - BXOA (-); 5 - BWXOA (-); 9 - nono*HTenbHOe CMe~eH~e. 
npH OTCYTCTBHH nHHl-lH B BHAe CKpy"leHHWX nap KOHTaKTW 2 H 9 pa3beMa 

AOn*Hbl 661Tb 3aMKHYTbl. 
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B Ka"leCTBe ycTpOC-iCTB, pa6oTa~HX c KOHTponnepoM, MoryT 6WTb npH­
MeHeHbl COBMeCT~Mble C H~M no cpopMaTy H xapaKTepHCTHKaM MOAYnH nocne­
AOBaTenbHOA Me*KpeATHOA CBS13H K~021 H K~050, ycTaHaBnHsaeMwe s KpeA­
Te KAMAK pRAOM c 3BM, a TaK*e nocneAOBaTenbHblA HHTepcpeAc n~021, ycTa­
HaBnHsaeMblA B KaHan BBOAa-sblBOAa n3BM rnna IBM PC/XT /AT. 

nocb1naeMble H3 3BM B KOHTponnep KOMaHAbl HMelOT cneAy~ee 3Ha"leHHe: 
M(O)N(O)A(O)F(O) - "ITeH~e R17+R24 H3 KOHTponnepa; 
M(O)N(O)A(l)F(O) - "ITeH~e BHewHero L,Ll+L15; 
M(O)N(O)A(2)F(O) - "ITeH~e L16+L23, ·oRL, Q, X, I, FL; 
M(O)N(O)A(O)F(16) - Jan~cb W17+W24 s KOHTponnep; 
M(O)N(O)A(l)F(16) - KOMaHAW z, C, ycT. I H c6poc I; 
M(O)N(O)A(2)F(16) - 3an~cb FS; 
M(0,2)N(l-23)A(0-15)F(0-7) - "ITeH~e Rl+R16 H3 MOAynR KpeATa; 
M(O)N(l-23)A(0-15)F(8-15) - HcnonHeHHe ynpasnR~eA KOMaHAbl; 
M(0,2)N(l-23)A(0-15)F(16-23) - 3anHCb Wl+W24 B MOAYnb KpeATa; 
M(O)N(l-23)A(0-15)F(24-31) - ~cnonHeH~e ynpasnsi~eA KOMaHAbl. 

3an~cb1saeMb1e cnosa ~MelOT cneAy~ee pacnpeAeneH~e 
15 14 13 12 11 10 9 8 7 6 5 4 3 
M2 Ml F16 F8 F4 F2 Fl N16 NS N4 N2 Nl AS 
W16 W15 W14 W13 W12 Wll WlO W9 W8 W7 W6 W5 W4 
0 0 0 0 0 0 0 0 W24 W23 W22 W21 W20 
0 0 0 0 0 0 0 0 0 0 0 FS16 FS8 

pa3pS1AOB: 
2 1 0 
A4 A2 Al 
W3 W2 Wl 
W19 W18 W17 
FS4 FS2 FSl 

0 0 0 0 0 0 0 0 0 0 0 0 C6pl I C Z 

Ecn~ B 6~Te npH3HaKa (18) COAeP*HTCSl "O'', TO 3anHCWBaeTCS1 KOMaHAa 
MNAF, a ecn~ "1'', TO OCTanbHWe KOMaHAW s COOTBeTCTBl-lH c ~x cy6aA-
peCOM. 

KoM6l-1Hal.\HH rnr1;anos FS, ~cnonb3yeMble Ansi sw6opa c~rHanos Ha n~HHIO 
cpnara FL,~MelOT cneAYIO~ee Ha3Ha"leH~e: 
FS(O) - sHewH~A cHrHan L; FS(27) - nor. "~nW' LO+L23; 
FS(l)+FS(23) - Ll+L23; FS(28) - n~TaH~e -6 B s HOpMe; 
FS(24) - nor. "~n~" LO+L7; FS(29) - n~TaH~e +12 B ~ -12 BB 
FS(25) - nor. "~nW' L8+L15; FS(30) 
FS(26) - nor. "~nW' L16+L23; FS(31) 

- n~TaHHe +24 B l-1 -24,B s 
nor~4ecKaS1 "1". 

C"l~TblBaeMb1e cnosa l-lMelOT cneAy~ee pacnpeAeneH~e 
15 14 13 12 11 _J._Q_9_ 8 7 6 5 4 3 
R16 Rl5 R14 R13 R12 Rll RlO R9 R8 R7 R6 R5 R4 
0 0 0 0 0 0 0 0 R24 R23 R22 R21 R20 
L15 L14 L13 L12 Lll LlO L9 LS L7 L6 L5 L4 L3 
FL Q X I * * * * L23 L22 L21 L20 L19 

pa3pS1AOB: 
_2 __ 1_ 0 

R3 R2 Rl 
R19 R18 R17 
L2 L1 LO 
L18 L17 L16 

* - B pa3PS1Ae 8 C"l~TblBaeTCSl norn"leCKoe "~nW' LO+L7; 
B pa3PS1Ae 9 C"l~TblBaeTCSl norn"leCKOe "~nW' L8+L15; 
B pa3PS1Ae 10 C"IHTblBaeTCSl norn"leCKoe "~nW' L16+ L23; 
B pa3PS1Ae 11 C"l~TblBaeTCSl norn"leCKOe "~nW' LO+L23. 

B 6~Te np~3HaKa (18) C"ll-lTWBaeTCSl 3Ha"leH~e CHrHana Q. 

HOpMe; 
HOpMe; 

llnsi 3an~c~ OAHOrO 16-pa3PS1AHOro cnosa B MOAYnb KpeATa no nHHH~ 
css:13~ ~3 3BM s KOHTponnep noAaeTcR KOMaHAa M(O)NAF(16+F23), a JaTeM 
- cnoso AaHHWX s per~cTp Wl+W16. KoHTponnep swnonHReT L.\~Kn KAMAK ~ 

~ocwnaeT s n~H~IO css:13~ oTBeTHoe cnoso-noATBeP*AeH~e ~cnonHeH~R. 
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tlm:1 3an1,1c1,1 16-pa3pHAHblX cnoB B MOAYnb KpeCiTa B peH<L-1Me nepeAa'-IL-1 
MaCCL-1Ba np1,1 MHOroKpaTHOM o6pallleHL-11,1 no OAHOMY aApecy OT 3BM nocb1naeT· 
CH KOMaHAa M(2)NAF(16+F23), a 3aTeM cnoBo AaHH~X B per1,1cTp Wl+W16 
KOHTponnep OH<L-1AaeT nOHBneHl,151 Bb16paHHOro 3apaHee cjmara' BblnOnHHeT 
4L-1Kn KAMAK 1,1 nOCbITTaeT B n1,1Hl,1IO CB5131,1 OTBeTHOe cnoBo-nOATBePH<AeHL-1e 1,1c­
nonHeHL-1H, rAe B 6L-1Te npL-13HaKa nepeAaeTCH COCTOHHL-1e CL-1rHana Q BO Bpe­
MH 4L-1Kna. Ecn1,1 Q=l, To nepeAa'-!a MacrnBa He 3aKOH'-leHa, 3BM nocb1naeT 
O'-lepeAHOe cnoBo B peri.1cTp AaHHblX Wl+W16 1,1 nepeAa'-!a MaCCL-1Ba npOAOnH<a­
eTCH. Ecn1,1 Q=O, TO nepeAa'-!a MaCCL-1Ba OKOH'-leHa no L-1HL-14L-1aTL-1Be MOAynH 1,1 

3BM npeKpal!laeT nOCblnKy cnoB AaHHblX. nepeAa'-!a MaCCL-1Ba MOH<eT 6b1Tb 
OKOH'-leHa TaKH<e no L-1HL-14L-1aTL-1Be 3BM no C'-!eT'-IL-1KY cnoB. 

tlnH 3an1,1c1,1 24-pa3PHAHoro cnoBa B MOAYnb KAMAK Yepe3 nL-1HL-110 CBH3L-1 
cHa'-!ana nocb1naeTcH KOMaHAa M(O)N(O)A(O)F(16), a 3aTeM cnoBo AaHHblX 
W17+W24. KoHTponnep B~nonHHeT 41,1Kn KAMAK, 3anoML-1HaeT AaHH~e B perL-1cT­
pe W17+W24 1,1 noc~naeT OTBeTHoe cnoBo-noATBepH<AeHL-1e 1,1cnonHeHL-1H. 3aTeM 
3BM noc~naeT KOMaHAY M(O)NAF(16+F23), 1,1 cnoBO B peri.1cTp AaHH~x 
Wl+W16. KoHTponnep Bb1nonHHeT 41,1Kn KAMAK c 3an1,1cbto AaHHblX Ha WL-1Hbl 
Wl+W24 1,1 nOCbITTaeT OTBeTHOe cnoBo-nOATBePH<AeHL-1e 1,1cnonHeHL-1H. 

Bo3MOH<Ha TaKH<e 3ani.1cb 24-pa3pHAH~x cnoB B peH<L-1Me nepeAa'-IL-1 Mac­
CL-1Ba. 

/lnH '-!TeHL-151 OAHOro 16-pa3PHAHOro cnoBa 1,13 MOAYnH KpeCiTa 3BM nocb1-
naeT B KOHTponnep KOMaHAY M(O)NAF(0+7). KOHTponnep BblnOnHHeT 4L-1Kn 
KAMAK L-1 OTBe'-!aeT cnoBOM, COAepH<al!lL-1M B pa3pHAaX AaHHblX i,1Hcj)opMa41,1io c 
Wl,1H Rl+R16, a B 6L-1Te npL-13HaKa - COCTOHHL-'le CL-1rHana Q BO BpeMH 4L-1Kna. 

tlnH '-ITeHL-151 16-pa3PHAHblX cnoB 1,13 MOAYilH KpeCiTa B peH<L-1Me nepeAa'-11,1 
MaCCL-1Ba np1,1 MHOrOKpaTHOM o6pal!leHl,11,1 no OAHOMY aApecy 3BM nocb1naeT B 
KOHTponnep KOMaHAY M(2)NAF(0+-7). KoHTponnep OH<i.1AaeT noirnneHL-151 Bb16-
paHHoro 3apaHee cj)nara, Bb1nonHHeT 41,1Kn KAMAK 1,1 nocb1naeT B nL-1Hi.1IO CBH3L-1 
OTBeTHoe cnoBo, COAepH<al!lee B pa3pHAaX AaHH~X L-1Hcj)OpMa41,1io c WL-1H 
Rl+R16, a B 6L-1Te npL-13HaKa COCTOHHL-'le c1,1rHana Q BO BpeMH 4L-1Kna. Ecn1,1 
Q=l, TO nepeAa'-la MaCCL-1Ba He 3aKOH'-leHa, 3BM CHOBa nocbtnaeT KOMaHAY 
M(2)NAF(0+7) 1,1 nepeAa'-la Macci.1Ba npoAonH<aeTCH. Ecn1,1 Q=O, TO MaccL-1B 
3aKOH'-leH no L-1HL-14L-1aTL-1Be MOAYnH 1,1 3BM npeKpalJ.laeT nOCblnKy cnoB AaHHblX. 
nepeAa'-!a Macc1,1Ba MoH<eT 6~Tb OKOH'-!eHa TaKH<e no L-1HL-14L-1aTL-1Be 3BM no 
C'-leT'-IL-1KY cnoB. 

tlnH '-!TeHL-151 24-pa3PHAHOro cnoBa 1,13 MOAYnH KpeCiTa 3BM nocbtnaeT KOMaH­
AY M(O)NAF(O·H). KoHTponnep BbtnonHHeT 41,1Kn KAMAK, 3anoML-1HaeT AaHHble 
C WL-1H Rl + R24 B pe rncTpbl 1,1 nOCbITTaeT OTBeTHOe cnoBO' COAepH<al!lee B pa3-
PHAaX AaHH~X i,1Hcj)OpMa41,1io c WL-1H Rl+R16, a B 61,1Te npL-13HaKa COCTOHHL-1e 
CL-1rHana Q BO BpeMH 4L-1Kna. 3aTeM 3BM nocb1naeT B KOHTponnep KOMaHAY 
M(O)N(O)A(O)F(O). KoHTponnep Bb1nonHHeT 41,1Kn KAMAK 1,1 nocb1naeT OTBeT­
HOe cnOBO, COAepH<al!lee B pa3PHAaX AaHH~X L-1Hcj)OpMa4L-110 c WL-1H R17+R24, a 
B 61,1Te npL-13HaKa COCTOHHL-1e CL-1rHana Q BO BpeMH 4L-1Kna. 

B03MOH<HO TaKH<e '-1TeHL-1e 24-pa3pHAH~X cnoB B peH<L-1M~ nepeAa'-IL-1 Mac­
CL-1Ba. 

tlnH BblnOnHeHL-151 KOMaHAbl ynpaBneHL-151 B MOAyne KpeCiTa 3BM nOCbtnaeT 
B KOHTponnep KOMaHAY M{O)NAF{8-H5,24-:31). KoHTponnep Bb1nonHHeT 41,1Kn 
KAMAK 1,1 nocbITTaeT OTBeTHoe cnoao-noATBepH<AeHL-1e 1,1cnonHeHi.1H. Bo acex 
KoMaHAax 3an1,1c1,1 1,1 ynpaaneHi.151 L-1Hcj)opMa41,151 a pa3pHAax AaHH~x cnoBa-noA­
TaepH<AeHi.151 He i.1MeeT 3Ha'-!eHi.15l, a B 61,1Te npi.13HaKa nepeAaeTCH COCTOHHl,1e 
c1,1rHana Q so BpeMH 41,1Kna. 

noTpe6nHeMb1Ci TOK: 1,45 A - no 4en1,1 +6 B, 0,05 A no 4en1,1 -6 B. 
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KOHTPOnnEP KPE~TA anH n3BM IBM PC/XT/AT KK 012 

WHpHHa 6noKa 32,4 MM. 
Ha3HaYeHHe: YTeHHe H 3anHCb 16- H 24-pa3pHAHWi cnos no nporpaMMHO­

MY KaHany H Bb1nonHeHHe ynpasnHHXI.IHX onepa4Hiii noA ynpasneHHeM n3BM 
IBM PC MOAeneiii XT, AT286, AT386 HnH HX aHanoros. 

MaKCHManbHOe YAaneHHe KpeiiiTa OT n3BM COCTaBnHeT 10 M. 
KoHTponnep MomeT o6cnymHBaTb CHCTeMy, COAepmal.llY~ A0'7 KpeiiiTOB, 

HMeeT annapaTHble cpeACTBa AnH 6biCTpoiii o6pa6oTKH CHrHanos L H Bblnon­
HeHHH MHOroKpeiiiTHblX onepa4Hiii, a TaKme cpeACTBa AnH TeCTHposaHHH Ma­
rHcTpanH KpeiiiTa H caMoro 6noKa; 

CKopoCTb nepeCblnKH AaHHblX 3aBHCHT OT THna n3BM. HanpHMep' AnH 
n3BM IBM PC/AT286 npH TaKTosoiii yacToTe 12 1-'.WLI nepecb1nKa OTAenbHoro 
cnosa AaHHblX annapaTHO 3aHHMaeT 1, 5 MKC' nepeCblnKa AaHHblX npH pa6oTe 
Ha acceM6nepe H reHepa4HH KOMaHA KAMAK no 3apaHee 3aAaHHOMY cnHCKY -
AO 3 MKC Ha cnoso, as pemHMe nepeAaYH MaCCHBa OT 7,5 AO 10 MKC Ha 
cnoso - B 3aBHCHMOCTH OT pemHMa. 

CBH3b 6noKa C n3BM OC,YllleCTBnHeTCH yepe3 OTAenbHY~ nnaTy CBH3H nK 
012' ycTaHaBnHBaeMy~ B OAHH H3 pa3beMOB WHHbl pacwHpeHHH BBOAa-BblBO­
Aa, KOTopwe HaXOAHTCH Ha OCHOBHOiii nnaTe KOMnb~Tepa. 

Ha nnaTe CBH3H pacnonomeHbl 8-pa3pHAHbliii ABYHanpasneHHbliii 6yqiep AaH­
HblX, 15-pa3pHAHbliii OAHOHanpasneHHbliii 6yqiep aApeca, 6yqiep ynpaBnHI-OlJ.1HX 
cHrHanos, cxeMa o6pa6oTKH OTBeTa KpeiiiTa, 5-pa3PHAHbliii ceneKTOp aApeca 
CHCTeMbl KpeL-iTOB' a TaKme 7-pa3pHAHbliii nepeKn~YaTenb AnH Bbl6opa 6a30-
soro aApeca CHCTeMbl KpeiiiTOB (pa3pHAbl 1-:-4) H YPOBHH npepblBaHHH IRQ 
(pa3PHAW 5 ➔ 7) B COOTBeTCTBHH c Ta6nH4eiii: 

Pa3PHA OOOOOH 08000H EOOOOH E8000H 
1 1 0 1 0 
2 0 0 1 1 
3 1 1 0 0 
4 0 0 0 0 

Pa3PHA 
5 
6 
7 

IRQ2 
I 
0 
0 

IRQ3 

1 
0 

IRQ4 

0 
1 

HoMep KpeiiiTa 3aAaeTCH 7-pa3pHAHblM nepeKn~YaTeneM B KOHTponnepe. 
Ha nepeAHeiii naHenH 6noKa pa3Me~eHW KOaKCHanbHWiii pa3beM MK-50 AnH 

BBOAa BHeWHero CHrHana LC norHYeCKHMH YPOBHHMH NIM, HHAHKaTOP 
"KpeiiiT sw6paH", a TaKme ABa pa3beMa Pn15-50 AnH CBH3H C n3BM H APY­
rHMH KpeiiiTaMH CHCTeMbl co cneAYI-OlJ.1HM Ha3HaYeHHeM KOHTaKTOB: 

1 - CAOO (sw6op 6aiiiTa) 18 - 3KpaH AnH 1,34 34 - CAOl (Fl) 
2 - CA02 (F2) 19 - 3KpaH AnH 2,35 35 - CA03 (F4) 
3 - CA04 (F8) 20 - 3KpaH AnH 3,36 36 - CA05 (F16) 
4 - CA06 (Al) 21 - 3KpaH AnH 4,37 37 - CA07 (A2) 
5 - CA08 (A4) 22 - 3KpaH AnH 5,38 38 - CA09 (A8) 
6 - CAlO (Nl) 23 - 3KpaH AnH 6,39 39 - CAll (N2) 
7 - CA12 (N4) 24 - 3KpaH AnH 7,40 40 - CA13 (N8) 
8 - CA14 (N16) 25 - 3KpaH AnH 8,41 41 - CRES (C6poc) 

10 - CRO (~TeHHe) 27 - 3KpaH AnH 10,43 43 - CWT (3anHcb) 
11 - CROY (OTseT KpeiiiTa) 28 - 3KpaH AnH 11,44 44 - CSRQ (npepws.) 
13 - coo (4aHHWe) 30 - 3KpaH AnH 13,46 46 - COl (4aHHwe) 
14 - CO2 (4aHHWe) 31 - 3KpaH AnH 14,47 47 - C03 (4aHHwe) 
15 - C04 (aaHHble) 32 - 3KpaH AnH 15, 48 48 - C05 (4aHHble) 
16 - C06 (aaHHble) 33 - 3KpaH AnH 16 ,49 49 - C07 (aaHHble) 

npHMeHHeTCH npHMaH aApeca4HH scex perHCTpOB B CHCTeMe: no nHHHH 
CAO BW6HpaeTCH OAHH H3 6aiiiTOB cnosa, no nHHHHM CA1+CA5 - <l>YHKL\HH 
KAMAK F; no nHHHHM CA6➔CA9 - cy6aApec A; no nHHHHM CA10+CA14 - HoMep 
CTaHL\HH N. 
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nepeAaYa 16-pa3pHAHoro cnosa AaHH~x MemAy nnaToiii CBH3H H KOHTpon­
nepoM OC,YllleCTBnHeTCH no nHHHHM AaHH~X COO+C07. 

KoMaHAa YTeHHH HnH 3anHcH AaHH~x B KpeiiiTe KAMAK 3aAaeTcH n3BM KaK 
OAHa onepa4HH £ BHAe KOMaHAW YTeHHH HnH 3anHCH 16-pa3pHAHOro cnosa 
no aApecy COOTBeTCTBYHXl.lero perHCTpa aHanorH~HO o6pa~eHH~ K naMHTH. 

YnpasnHHXl.laH KOMaHAa (F8=1) swnonHHeTCH KaK KOMaHAa YTeHHH 6aiiiTa, 
npHYeM B pa3pHAaX AaHH~X OH 1 CYHT~Ba~TCH CHrHanw X HQ. 

none OTHOCHTenbH~X aApecos, 3aHHMaeMoe CHCTeMoiii KpeV.TOB, COCTOHT 
H3 30Hbl perHCTpOB HcnonHHTenbH~X MOAyneiii sw6paHHOro KpeiiiTa H 30H~ 
PYC scex KOHTponnepoB CHCTe~. OHO COOTBeTCTByeT Ta6nH4e: 

5COO - 5FFF N(23)A(15➔0)F(31+0) 
5800 - 5BFF N(22)A(15+0)F(31➔0) 
5400 - 57FF N(21)A(15➔0)F(31➔0) 
5000 - 53FF N(20)A(15+0)F(31 ➔0) 
4COO - 4FFF N(19)A(15+0)F(31➔0) 
4800 - 4BFF N(18)A(15+0)F(31+0) 
4400 - 47FF N(17)A(15+0)F(31f0) 
4000 - 43FF N(16)A(15+0)F(31 ➔0) 
3COO - 3FFF N(15)A(15➔0)F(31 ➔0) 
3800 - 3BFF N(14)A(15➔0)F(31+0) 
3400 - 37FF N(13)A(15➔0)F(31+0) 
3000 - 33FF N(12)A(15+0)F(31+0) 

2COO - 2FFF N(ll)A(15+0)F(31+0) 
2800 - 2BFF N(19)A(15➔0)F(31+0) 
2400 - 27FF N(09)A(15+0)F(31➔0) 
2000 - 23FF N(08)A(15+0)F(3l+O) 
lCOO - lFFF N(07)A(15+0)F(31➔0) 
1800 - lBFF N(06)A(15+0)F(3l+O) 
1400 - 17FF N(05)A(15➔0)F(31+0) 
1000 - 13FF N(04)A(15➔0)F(3170) 
OCOO - OFFF N(03)A(15+0)F(31+0) 
0800 - OBFF N(02)A(15➔0)F(31+0) 
0400 - 07FF N(Ol)A(15+0)F(31+0) 
0000 - 007F 3oHa PYC. 

AApec, COOTBeTCTBYHXI.IHiii KOMaHAe NAF, onpeAenHeTCH no qiopMyne: 
NAF_AOORESS=BASE_AOORESS+N*400H+A*40H+F*2H. 
HanpHMep, KOMaHAe N(20)A(8)F(9) 6yAeT COOTBeTCTBOBaTb aApec 5112. 
3oHa PYC KOHTponnepos HCnonb3yeTCH cneAYHXI.IHM o6pa30M: 

70 - 7F MHoroKpeiiiTHble KOMaHAbl Z ,C, I; 30 - 3F PYC KpeiiiTa 3 
60 - 6F PYC KpeiiiTa 6 20 - 2F PYC KpeiiiTa 2 
50 - 5F PYC KpeiiiTa 5 10 - lF PYC KpeiiiTa 1 
40 - 4F PYC KpeiiiTa 4 00 - OF PYC KpeiiiTa 0. 

AApec PYC B KOHTponnepe Bb16HpaeTcH no cneAyHXl.leiii qiopMyne: 
CSR_AOORESS=BASE_AOORESS+CRATE*lOH+CSR_NUMB. 
HanpHMep, PYC 6 B KOHTponnepe 3 6yAeT HMeTb aApec 0036. 
PYC, pa3Me~eHH~e B KOHTponnepe, HMe~T cneAJHXl.lee Ha3HaYeHHe: 

N 3anH~b ~TeHHe 
PYC Pa3PHA~ 6aiiiTa Pa3PHAW 6aiiiTa 

L 6 5 4 3 2 1 Q_ _J_ 6 5 4 3 2 1 o 
F C6poc cHrHana I 
E -
0 YcTaHoBKa cHrHana I 
C -
B reHepa4HH"CHrHanoB C,8,Sl,S2 
A -
9 reHepa4HH cHrHanos Z,B,Sl,S2 
8 -
7 -
6 W24 W23 W22 W21 W20 W19 W18 W17 
5 -
4 ~HH4HanH3a4HH KOHTponnepa 
3 -
2 Bw6op KpeiiiTa 
1 - - - - -
0 IE - - FS16 FS8 FS4 FS2 FSl 
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R24 R23 R22 R21 R20 R19 R18 R17 
- - - - - - - -
W16 W15 W14 W13 W12 Wll WlO W9 
W8 W7 W6 W5 W4 W3 W2 Wl 
Z N16 NB N4 N2_ Nl A8 A4 
A2 Al F16 F8 F4 F2 Fl C 

Q X I CRE 
CCF PF FL ITS 

L23 L22 L21 L2Q L19 L18 L17 L16 
L15 L14 L13 L12 Lll LlO L9 L8 
L7 l6 l5 l4 l3 L2 Ll LO 
IE - - FS16 FS8 FS4 FS2 FSl 



PYC C 4eTHblM HOMepoM COOTBeTCTByeT M!lal).weMy 6aChy, a C He4eTHbiM -
cTapweMy 6aATy 16-pa3pHAHoro cnosa. 

np1,1 onepa41,11,1 3an1,1c1,1 so see PYC, KpoMe PYC O 1,1 PYC 6, 111H$opMa41,1H 
Ha n111H111Hx AaHHblX CDO+CD7 He 111MeeT 3Ha4eH111H. 

np1,1 3an111c1,1 B PYC O B pa3pHIJ.bl 0-:-4 3aHOCl-1TCH HOMep $nara' Bb161,1pae­
MblL1 no m1Hil1SIM l).aHHblX B COOTBeTCTBl,11,1 co cnel).ylOUleA Ta6n1,14eL1: 

FS(O) - 8HeWH11A c111rHan LO; FS(27) - "lr1DW' LO+L23; 
FS(l)-:-FS(23) - Ll+L23; FS(28) - -6 8 a HOpMe; 
FS(24) -

11 lr1Dlr1 11 LO+L7; FS(29) - +12 8 11 -12 8 a HOpMe; 
FS(25) -

11 lr1Dlr1 11 L8+Ll5; FS(30) - +24 8 11 -24 8 B HOpMe; 
FS(26) -

11 lr1Dlr1 11 Ll6+L23; FS(31) - nor114ecK111A 11 011
• 

3an111cb 11 111 B pa3pHA 7 ,noro PYC 03Ha4aeT pa3peweH11e npepb10aH11H 
np11 nosisneH111,1 $nara, HapyweH11111 n11TaH11st 11n11 ow1160K a 411Kne KAMAK. np11 
3an11c11 11 011 B yKa3aHHblA pa3pHA 11n11 nocne 11H1141,1an1,13a41111 KOHTponnepa 
npepblBaHl1SI 3anpe1J.1a10TCH. 

np11 3an11c11 B PYC 2 npo11CXOIJ.l,1T Bb16op KpeATa nyTeM ycTaHOBKl1 B II l 11 

Tp11rrepa Bbl6opa KpeATa, KOT0pb1L1 Bbll).aeT c11rHan CRE. 803MO>KeH TaK>Ke 
Bbl6op KpeATa nyTeM Bb1nonHeH11st onepa41111 3an11c11 B PYC O 11n11 PYC 1 n1160 
onepa41111 4TeH11st PYC 0+5. 

np11 3an11c11 a PYC 4 11n1,1 np1,1 nocTynneH1111 c11rHana CRES 1,13 n38M 
npOi,13801).1,1TCH l1H1141,1an113a411si KOHTponnepa: B PYC O ycTaHaBn110aeTCSI $nar 
FS(31) 1,1 3anpe1J.1a10TCH see npepb1BaH11H, a PYC 2 nepe001).11Tcst a 11 011 Tp11r­
rep Bbl6opa KpeATa, B PYC 5 cH11MaeTcH c11rHan I. 

np11 3an11c11 a PYC 6 no n11H111stM CDO+CD7 a per11cTp cTapwero 6aATa 3a­
n11c1,1 3aHOCHTCH AaHHble' KOTOPble AOfl>KHbl noHBl1TbCH Ha w11Hax Wl 7+W24 np11 
BblnOnHeHl111 nocneAYIOUleL1 KOMaHAbl 3an1,1c1,1. 01).HOBpeMeHHO ycTaHasn11BalOTCH 
B II l" Tp11rrepb1 Q 11 X, 4TQ npeAHa3Ha4eHo AnH Tec-r11posaH111st KOHTponnepa. 

np1,1 3an11c11 a PYC 9 8, D, F reHep11pyeTcst 411Kn KAMAK 11 Bb1nonHHeTcst 
COOTBeTCTBYIOUlast 061J.1eKpeATHaH KOMaHl).a. np1,1 al).pecax 79, 78, 7D, 7F co­
OTBeTCTBYIOUlast KOMaHAa BblnonHsteTCH BO scex KpeATax Cl1CTeMbl. 

np11 4TeH1111 PYC O BblAaeTcH 11H$opMa411si o Bbl6paHHOM $nare FS 11 o Ha­
n11Y1111 pa3peweH11H npepb1BaH111H IE np11 nosisneH1111 Bbl6paHHoro $nara. 

np11 4TeHl11,1 PYC 1, 2, 3 Bbll).aeTCH l1H$OpMa411H COOTBeTCTBeHHO O COCTOH-
H111,1 c11rHano0 LO+L7, L8+Ll5 11 Ll6+L23. . 

np11 4TeHl111 PYC 4 nepel).aeTCH COCTOSIHl1e 11CT04Hl1KOB npepb1BaHl1SI. ITS 
- OTCYTCTBl1e nio6oro npepblBaH11H; FL - Han11411e Bbl6paHHoro $nara; PF -
11C4e3HOBeHl1e 11 nocneAYIOUlee BOCCTaHOBneH11e Hanpst>KeHl1SI +6 8; CCF -
ow116Ka np1,1 reHepa41111 8, Sl, S2 B 4111Kne KAMAK. 

np11 4TeHl11,1 PYC 5 Bbll).aeTCH ll1H$OpMa41,1si o COCTOHHl111 c11rHanoB CRE 
(0b16op KpeATa) 1,1 I, a TaK>Ke o Han1,14111,1 c11rnano0 X 1,1 Q B nocneAHeM 
4111Kne KAMAK. 

np1,1 4TeHl11,1 PYC 6 1,1 7 cooTBeTCTBeHHO Bbll).aeTCH l1H$OpMa411si O Hanl141111 
c1,1rHano0 C, Fl+Fl6, Al+A8, Nl+Nl6 1,1 Z B nocneAHeM 411Kne KAMAK. 

np111 4TeH11111 PYC 8 11 9 reHep11pyeTcH 411Kn KAMAK 1,1 BblAaeTcH 11H$opMa-
41,1H O Han1141,11,1 B npeAblAYIJ.leM 41,1Kne c111rHanoB COOTBeTCTBeHHO Ha fll1Hl,1HX 
Wl+W8 1,1 W9+Wl6. 

npi,, 4TeHl11,1 PYC 8 Bbll).aeTCH l1H$OpMa41,1H O Hafll141,111 B npel).bll).YIJ.leM 411Kne 
c111rHanoB Ha n111H111Hx Rl7+R24. 

noTpe6nHeMb1A TOK: O, 9 A no 4en11 +6 8. 
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3MYflHTOP WL1Hbl fl3BM KT 005 

W~p~Ha 6noKa 17,2 MM. 
Ha3Ha'-leH~e: HanaAKa ,ineKTPOHHblX ycTpoAcTB, ~MelOIJ.l~X BblXOA Ha W~HY 

n3BM T~na IBM PC/XT/AT. 
6noK ~MeeT BblHeCeHHblA c noMOlJ.lblO Ka6enbHOro >KryTa 62-KOHTaKTHblA 

pa3beM, aHanor~'-IHblA pa3beMy Ha W~He n3BM, K KOTOPOMY nOAKnlO'-!aeTCSl Ha­
na>K~BaeMOe ycTpoACTBO. 

no KOMaHAaM C MarncTpan~ KAMAK npo~3BOA~TCSl 3MynSll.\~Sl OCHOBHblX rnr­
HanoB W~Hbl n3BM Arni l.\~KnoB '-ITeH~Sl/3an~c~ B 03Y ~n~ ycTpoAcTBa BBO­
Aa/BblBOAa. 

3Ha'-!eH~Sl 16 MnaAW~X aApeCHblX n~H~A AO+Al5 nocTynalOT Ha pa3beM ~3 
per~cTpa aApeca 6noKa, aan~Cb B KOTOpwA npo~3BOA~TCSl no KOMaHAe 
A(O)F(17) c w~H~ Wl+W16. 

3Ha'-!eH~Sl aApecHwx n~H~A A16+Al9 ~ n~H~~ AEN noAalOTCSl c KnaB~WHWX 
nepeKnio'-!aTeneA, ycTaHosneHHWX Ha nep~AHeA naHen~ 6noKa. 

no KOMaHAe NA(O)F(O) ~n~ NA(l)F(O) npo~3BOA~Tcsi C'-l~TWBaH~e AaHHWX 
c KOHTaKTOB pa3beMa DO+D7 Ha n~H~~ Mar~cTpan~ Rl+R8. Ha BpeMSl An~Tenb­
HOCT~ 3T~X KOMaHA np~ cy6aApece A(O) Ha pa3beM noAaeTCSl KOMaHAa '-!TeH~Sl 
~3 naMSlT~ MEMR, a np~ cy6aApece A(l) - KoMaHAa '-!TeH~Sl ~3 ycTpoAcTBa 
BBOAa/BWBOAa IOR. 

no KoMaHAe NA(O)F(16) ~n~ NA(l)F(16) npo~3BOA~Tcsi noAa'-!a AaHHwx Ha 
KOHTaKTW pa3beMa DO•D7 c n~H~A Mar~cTpan~ Wl+W8. Bo speMsi swnonHeH~Sl 
3T~X KOMaHA OT Ha'-lana CTpo6-c~rHana Sl AO KOHl..\a CTpo6-c~rHana S2 
(500 He) np~ cy6aApece A(O) Ha paabeM noAaeTcsi KOMaHAa aan~c~ B naMSlTb 
MEMW, a np~ cy6aApece A(l) - KOMaHAa aan~c~ B ycTpoAcTBO BBOAa/swso­
Aa IOW. 

np~ H'a>KaTOM nepeKnlO'-laTene WRD ABe nocneAOBaTenbHble KOMaHAbl F(O) ~n~ 
F ( 16) OCYlJ.leCTBnSllOT COOTBeTCTBeHHO noo'-!epeAHble onepal.\~~ '-ITeH~Sl Ha W~Hbl 
Rl+R8 ~ R9•R16 ~n~ 3an~c~ c w~H Wl+W8 ~ W9+W16, '-!TO noasonsieT ocylJ.lecT­
BnSlTb nepecbITTKY 16- pa3pSlAHOro cnosa. np~ 3TOM AnSl Ka>KAOA He'-leTHOA KO­
MaHAW ycTaHaBn~saeTCSl 3Ha'-leH~e 6~Ta AO=l. (KoMaHA~ Ha'-!~HalOTCSl c Hy­
nesoA). 

no KoMaHAe NA( 1) F( 17) c w~H Wl •W4 noAalOTCSl c~rnanb1 DACKO+DACK3, 
~M~T~PYIOIJ.l~e OTBeT KOHTponnepa Kn~. 

reHepaTop rl, ~MelOIJ.l~A '-taCTOTY 14,3 Mrl.\, cpopM~pyeT rnrHanbl osc. 
np~ HaXO>KAeH~~ nepeKnioYaTensi XT/AT B nono»<eH~~ XT Ha w~HY CLK noAa­

lOTCSl c~rHanbl c '-!aCTOTOA 4,77 Mrl.\ OT Aen~Tensi Ha 3, ycTaHOBneHHOro no­
cne reHepaTopa r1, a B nono»<eH~~ AT - c YacToToA 8 Mrl.\ oT reHepaTopa 
r2. np~ BKnioYeH~~ n~TaH~Sl ~ no c~rHany Z Mar~cTpan~ cpopM~pyeTcsi c~rHan 
RESET ORV. 

CocTOSlH~e W~H, nOAKnlO'-teHH~X K KOHTaKTaM pa3beMa, IRQ2•IRQ7 ~HA~l.\~-
pyeTCSl cseTOA~OAaM~, pacnonomeHHblM~ Ha nepeAHeA naHen~ 6noKa. 

B'pa3beM noAalOTCSl TaK>Ke Hanpsi>KeH~Sl±5 B,~12 B ~ 3eMnSl. 
6noK BblnOnHSleT cneAYIOlJ.l~e KOMaHAbl c MarnCTpan~: 
NA(O)F(O) - 3MynSll.\~Sl l.\~Kna YTeH~Sl MEMR 
NA(l)F(O) - 3Mynsil.\~Sl l.\~Kna YTeH~Sl IOR 
NA(O)F(16) - 3Mynsil.\~Sl l.\~Kna aan~c~ MEMW 
NA(l)F(16) - 3Mynsil.\~Sl l.\~Kna Jan~c~ IOW 
NA(O)F(17) - 3an~Cb B per~cTp aApeca AO+A15 
NA(l)F(17) - noAa'-ta c~rHanos DACKO•DACK3 

noTpe6nsieMb1A TOK: 0, 5 A no 1..1en~ +6 B. 
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