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B HaCTO~ee BpeMR illHpOKO HCllORb3YDTCa BHemHHe yCTpOHCTBa 
~a MamHH cepHH EC. ~a HX noAKR~~eHHa Tpe6Y,eTca cne~HanbH~ 
KaHan. Tpe6oaaHHH K 3TOMY KaHany onHcaH~ B 74/. 

TaKoA KaHan Ana noAKn~~eHHa BHemHHX ycTpoAcTB 6~n paspaOo­
TaH, H3I'OTOMeH H oTnB.llteH Ha 313M EC-IOIO. ConpRllteHHe KaHana c 
313M oc~ecTanaeTca no nporpaMMHoMy KaHany. KoHKpeTHYD peanH3a­
llH~ 3TOI'O KaHana llOKB.llteM Ha npHMepe llOAKn~qeHHa rpa4lonOCTpOH­
Tena EC-?054 (~MrHrpa¢) K EC-IOIO. YepTe~~lt aBTOMaT ~MrMrp~ 
npe~CTaBnaeT co6oA ABJXKOOpAHHaTH~A llOCTpOHTenb nnaHmeTHOI'O TH­
na C mai'OBbiM npHBO~OM, ynpaBJiileMbilt JIH00 nocpe~CTBOM nep<jJoJieHThl 
(aBTOHOMHhllt peXHK), JIHOo- EC JllM/21. 

Ha pHc.I npHBe~eHa 6noK-cxeMa HHTepqeltca EC-IOIO c r~­
nocTpOHTeneM EC-?054 (ECf). 

BpeweHHaa ~HarpaMMa ero pa6oT~ npHBe~eHa Ha pHc.2. 
06MeH HH~pMaqHeA Me~ ~eHTpanbHbiM npo~eccopoM EC-IOIO H 

~rHrpa¢ou oc~eCTBnaeTCH ~epe3 MarHcTpanb BBO~a-B~Bo~a no 
aCHHXpOHHOMJ npHHI.lHlly. 

~a cornacoBaHHH pa6oT~ 3BM C BHemHHM ycTpOHCTBOM (BY) 
nepe~ nepe~a~elt AaHH~ HAeT nocne~oBaTenbHOCTb cHrHanoa Ha~aJib­
HOA B~60pKH, BBOAHMaa 3BM. llocne npoBepKH B~AaHHOI'O ~eca 

EC-IOIO KOMaHAOA wo B~aeT Ha lliHH-K 6aAT KOMaHA~ H CHI'Han HAeH­
TH!f!HKal.lKH YIIP-K. 

Ha6op KOMaHA npHBeAeH B Ta6nHqe. 

Tal'5nHqa I 

TeeT ycTpoltcTBa 00 
3syKosoA CHI'Han OB 
CHrHanH3aqHa noape~e-
HHH 04 
llycTaa onepaqHH 03 



Ba6paHHOe BY npKHKMaeT KOW~ K KCnOnHeHMD, C6paC~BaeT 

CKrHan AAP-A K CHKMaeT c illHH-A caoR ~c. BY a~aeT Ha illHH-A 
6aRT COCTOHHKR K CKrHan K~eHTM¢KKa~KK YllP-A. 

ilpK 3TOM 6at:IT COCTORHKR ~HrKrprupa B~aeTCH H3 perHCTpa no­
Bpe~eHKA. Pa3pa~~ perKcTpa noape~eHKR KYeDT cne~~e 3Haqe­
HHH: 

Ta6nM~a 2 

Pa3p~ HaMWeHOBSHHe pa3p~oa f IIIHH-A 
0 He Kcnonb3yeTca IIMH-AO 

illHH-AI 
0mH6Ka no qeTHOCTK illHH-A2 
C6oR reHepaTopa CKMBOHOB illHH-A3 
He~eAcTBKTenbHaa Kow~a illHH-A4 

I He roToB 
2 
:3 
4 
5 
6 
? ~ 

illHH-A5 
He Kcnonb3YDTCR illHH-A6 

llliDf-A? 

ilocne C~TYB&HKfl 6aRTa COCTOHHHH CO~epKMMOe perHCTpa noa­
pe~eHKR COXpaHReTCR. ~ nonyqeHHR 6aRTa COCTORHKR He06XOAHMO 
nepe~aTb B ~rxrp~ KOM~ c mu6~ Ko~ow, Kpowe Kow~, nepe­
qKcneHHYX a Ta6nH~e I. 

Pa3~ perHCTp& COCTORHHR ~rHrp~a npwBe~eBW I %&0-
~K~t 3. 

Paapa~ HaKWeHoaaHKe pa3p~oa 
0 
I He KcnoJtb3YDTCR 
2 
3 3aHRTO 
4 KaHan KO~KJt 
5 BY KoHqKJt 
6 C6ot:l a ycTpoRcTae 
? He HcnoJtb3yeTca 

Ta6JtK~a 3 

J UllfEI'-A 

~ 
illHH-AO 
illHH-AI 
illHH-A2 
11MH-A3 
illHH-A4 
IIIHH-A5 
WHH-A6 
illHH-A? 

ilOCJte qTeHKR 6at:!Ta COCTORHHR ~HrHrp~ CO~epKKMOe perHCTpa 
noape~eHHH c6pac~aaeTCR. ECJtK 6at:IT COCTORHHR CO~e~T e~KHHny 
XOTR 6bl B O~OW K3 paap~OB, KaHan c6pac~BaeT CHrHanY BBP-K K 
PBS-K K OTKJtDqaeTCR OT BY. 
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PKc. I. 13.noK-cxeMa KHTep¢8Aca EC-IOIU c rpruponocTpOKTeneM EC-?Ll54. 

~a npo~on~eHKR pa6oT~ Heo6xo~o a~aTb CKrHan c6poca, T.K. 
4 paap~ perKCTpa COCTORHHR OCTaeTCfl B "l",H nocne 3TOPO nOBTO­
pHTb nocne~oaaTenuHOCTb cHrHanoa HaqanbHOA a~6opKH. EcnH 6aAT 
COCTORHHR CO~ep~HT HynK BO BCeX paapa~ax, 3HaqHT .BY POTOBO npH­
HKMaTb ~aHHble K3 313M. EC-IO!Ll KOMaH~Ot:l WD nocbU!aeT CHrHan ¥\H~-K. 
B~~aqet:\ cHrHana ~H~-K KaHan paapemaeT BY c6pocKTb YTIP-A H CHRTb 
C WHH-A 6at:\T COCTORHHR. 3TKM 3aBepmaeTCR nocne~oaaTenbHOCTb CHr­
HanOB HaqanbHOt:l B~60pKH. 

llepe~aqa ~aH~X npoH3BO~HTCR o6~qH~ ~a KaHana EC o6pa30M. 
llepe~aqa ~aHH~x npo~o~aeTcn ~o Tex nop, noKa He noaBHTCR cHr­
Han HHTepnonRqHH ~HrHrprupa ( PI ). B 3TO apeMR ~HrHrpa¢ He npH­
HKMaeT KH~OpYauKK 1113 M8illKH~, XOTR CHPHaJt ¥1H~-A B~CTaaneH Ha WH­
Hy. 0KO~aHHe npoqecca KHTepnonR~KH CHrHanK3HpyeTCR 313M C nOMO­
~b~ CHrHana npep~BaHHR IT11 , KOTOp~t:l Bdpa6aT~BaeTCR no 3aAHe­
MY ¢pOHTY CHrHana PI 

llocne noaaneHKR cHrHana npep~aaHKR npo~o~eHKe BdAaqK ~aH-
HYX B ~HrHrpa¢ MO~eT npOKCXO~Tb ~BJMR cnoco6aMH. 

EcnK a OTBeT Ha CKrHan ¥1H~-A EC-IOIO KoMaH,ll,ot:l WD noco~-
naeT cKrHan HH~-K. TO nepe~aqa ~aHH~ npo~o~aeTCR 6e3 aae~eHKR 
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P~c.2. BpeMeHHaa ~~arpaMMa pa6oT~ ~HTep¢etica ECr. 

TIOCJie~oBaTeJibHOCT~ CKI'HaJIOB Ha"QaJibHOil Bui60pKK, T.K. npKCJTCTByeT 
cKrHaJI PAB-A H He c6pomeH~ cKrHaJI~ BBP-K K PBB-K. 
ECJIK B OTBeT Ha CKI'HaJI llli\1?-A EC-IOIO KOMB.H~Oil WD ITOCbiJiaeT 
CKI'HaJI YilP-K (BMeCTO 11H~-K), TO STO 03HaqaeT ~JIH BY yKa3B.HKe 
"OCTaHoB: )J,HrKrpa!JJ c6paCciBaeT CHI'HaJI 11H~-A K B~aeT Ha lilllli-A 
6allT COCTOHHI{H Y. Clti'HaJI 1{~8HT~tqmK8.J..IItlt YilP-A. SEM ITO)J,TBepll(,lJ,aeT 
TIOJiyqeH~te 6allTa COCTOHHKH B~aqell CHI'HaJia I1H~-K. 8 OTBeT Ha 
c~trHaJI 11H~-K ,!IHrHrpa¢ c6pac~aaeT CHI'HaJI~ YTIP-A K PAB-A. C6pac~­

aa~TCH c~trHaJI~ BBP-K H PBB-K. OnepaqKH B~Bo~a 3aKOH"4eHa. ~rK­
rpa¢ B03B~aeTCH B KCXO~Oe COCTOHHHe, HO BBO~K~e ynpaBJIH~~e 
)J,aHH~e OCT~TC:R, )l,nH rrpO)J,OJIJ!t8Hit:R rrepe~a"QK )J,aH~X He06XO)J,KMO ITOB­
TOpKTb TIOCJie~OBaTeJibHOCTb Clti'HaJIOB Ha"QaJibHOil B~60pK~t, 

TaKKM o6pa30M, npH acKHxpoHHOM npKHqKne nepe~a"4K KH¢QpMaqKK 
MelK,lJ,Y 3BM H BY no~ep~~taaeTCH .n,Hanoroa~ll pe~KM pa6oT~, cTporo 
TIO)J,"QitHeHH~H TipaBHJIY 3aTipOC-OTBeT: Ha K~~~~ CKI'HaJI - 3aTipOC 
~O~eH 6~Tb TIOJiyqeH OTipe~eJieHH~H CKI'HaJI-OTBeT, 

HHTep¢ellc EC-IOIO c ,!IHI'Hrp~oM KMeeT cne~~e rrporpa~e 
xapaKTepKCTKKK: 
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- nepaHqH~ ~ec MXD; 
- )J,OITOJIHI{T8JibH~e ~peca He HCITOJib3~TC:R (AAC=U) ; 
- nporpaMMH~Il ypOBeHL IT11; 
- -CJIO BO rNA & 6403; 

- KCTIOJlb3yeN~e onepaqHK .Hn,LE2. 

fiaAT yrrpaaneHM:R B~aeTCH B ,!IHI'Hrp~ KOMa~oll WD. 

,IJ,JUI 3TDI'O H~O: 
a) B perHcTp E aaHecTH & OOO).l.; 
6) B per~cTp A saHecT~t HH~pMaqH~. 
PaspH,IJ,bl perHcTpa "A" HMeiOT cJie,JzyiO!llHe 3Ha"4eH~t.a:: 

J3 p + I5 p - 6allT 11H¢QpMal\KH (KB.Ha.JibHa1l KOMBH)J,a, )J,B.HH~e KJIH 

4 p 
5 p 
6p 
I5p 

6 p 
I5p 
? p 

a,zwec); 
"I" - rrporpa.MMHhlll c6poc KHTep¢eiica H ,!IMI'Hrpa¢a.; 
-nl" - JCTB.HOBKa CHI'HaJia I1H~-K; 

JCTaHOBKa CKI'HaJia YilP-K, B~aBaeMaH TipH 3TOM KH~Op-"I"} 
"0" MaqHH :RBJI:ReTC:R KaHaJibHOll KOMaH)J,OHt 

"I"} - ycTB.HOBKa CHI'HaJia YilP-K, B~aaaeMaH npK 3TOM KH¢Qp-
" I" Mal\I~R He RBJI.ReTcJI KB.HaJI:&Hoti KOMaH~oti; 

"I" - ycTB.HOBKa CKI'HaJia W-K. 
OTOT Clti'HaJI yKa3~BaeT Ha TO, "QTO Bbl~aaaeMa.R ltH~OpMa-

1..\HR JIBnaeTCR ~ecoM BY. ~ec AHI'Hrp&pa rrpH 3TOM 
sa.n,aeTc.R "I" 15 p. 

CHrHaJibl K3 ,!IHI'Hrp~a H 6atiT cocTOHHHH ycTpollcTBa cqHThlBa­
~TCR KOMaH)J,Oil RD 

IlpH 3TOM B pencTp E Heo6xo~HMo saHeCTH & 002).l.. 1l pen-IcTpe 
A ITpKHHMaeTCH KH~OpMal\HH, 3HaqeHKe pasp:R)J,OB KOTOpoll CJie~~ee: 
2 p : "I" -PAB-A (,!IHrHrp&P roToB K pa6oTe); 
3 p : "I" - KK (c6oti qeTHOC'I'H); 
4 p : "I" - PI (TPB-A); 
5 p : "I" - 11H~-A (,!IHI'Hrpa4J I'OTOB npHH.RTb oqepe~oll 6allT ~aH-

H~X); 

6 p : "1" - YilP-A (dallT COCTORHH:R HaXO)J,HTCR Ha lill1H-A); 
? p : "I" - W-A (Ha lill1H-A Haxo)J,HTca a.n,pec ,!IHrlfrparpa); 
8 p, 9p, lOp, I5p - He KCITOJib3~Tca; 

Ilp : "!" - saHHTO; 
I2p : "I" - KaHaJI KOH"QKJI; 
I3p : "I" - BY KOH"QKJIO; 
I4p : "I" - c6oll B ycTpollcTae: 

a) ,I~Hri!rp&P He pa6oTaeT; 
6) HeTipaBHJibHa:R KOMa~a; 
B) HeTipaBKJibHaH qeTHOCTb )J,aHH~. 
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Oprrun!3ai..\HR ,D.B.HHWC, nepe,u.aaaeMOIX B ,IIMrlr!rpatp. 

)l.ann~>~e ·, rrepe,D.aaaer.we K3 MaiiiMHH, rrpKHHMSDTC.fi B ,11Hrxrpf¥P Ha 
.u.aa per1r1cTpa-P1 1r1 P2• llepa~R 6aRT ,D.aHHwc rrpHHHMaeTcR a P1, a 

BTOpoR-B P2 • ~HH~e ,11.8R.fiTC.fi Ha ,D.Ba THila - ynpaBRRD~He CHMBOR~, 

Heo6XO,D.HM~e ,D.RH OI1p8,11.8R8HHH pa3HOIX ~JHKqHR, H KO~~,D.bl. 
B Ta6nHqe I1plr!B8,11.8H~ KO,llbl KOMaH,D. ,IIHrMrp~a/5~ 

Ko,11. 
B I'8KCa,D.8C.fiT. 
I!JopMe 

05 
II 
10 
40 
E? 
31 
32 

82 
54 
58 
50 
04 
oc 
O)J, 
OE 
21 
22 
23 
06 
0? 
60 
64 
68 

Ta6nK'-Ia 4 

llpHKa3 

RHHeRHaH KHT8pi10RR'-\KH 

Kpyroaa.Fr KHTeprronRqH.fi 
KpyPOBaH HHT8pi10n.FiqHH 
a~qepq~r~aaHKe 3HaKa 

.CKOpOCTb 7 
aBTOMaTKqeCKKR rrpo6er 

IlpOilYCK aBTOMaTJ4q8CKOI'O 
rrpo6era 
KOHeq qepTeJtta 

MacmTa6 1:2 
MacmTa6 2:1 
MacmTa6 I:I 
KOOp,D.KHaTa rrpHpa~eHKH 
crrnomHaH nHHK.fi 

IlYHKTHpHaH RHHHR 

WTpKX-IlJHKTHpHaH RKHK.fi 
Bb10op rpwf>enR I 
B~6op I'pH~R.fi 2 
Boi60p I'pH~R.fi 3 
I'pH~Rb onyCTHTb 

I'pH~Rb IlO,D.H.FiTb 
aenHqKHa CHMaona: pacTp 0,4 MM 

B8RJrlqHHa CHMBOna; pacTp 0,5 MM 
B8RJrlqKHa CKMBOna; paCTP 0,6 NM 

Ko,11. 2A RanReTcR ,D.nR ,IIHrHrp~a rrpH3HaKoM KOMB.H,D.bl. llo3TOMY 
nepe,u. nepe,D.aqeR KOMB.H,D.~ Heo6XO,D.HMO nepe,D.aTb KO,D. 2A, KOTOp~R no­
CTYilHT Ha perHcTp P1• Ko,11. KOMaH.U.~ rrocTynKT Ha perHCTp P2 • 

Ko,D.bl CKMBOROB ~HrMrp~ I1pKB8,D.8H~ B Ta6nKqe 5 (KO,D. JKa3aH 
B I'eKCa,D.eC.fiTKqHoR ~pNe). 
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Ta6nK'-Ia 5 

3HaK Ko8 3HaK Ko,!!. 3HaK Ko8 
XJ ?3 N )J,5 9 F9 
B 42 0 )J,6 ~ FF 

L( 66 p )J,? ! FD 

.D. 45 Q )J,B 0 FE 

eli 64 R )J,9 - A8 
r 44 
A CI n 57 = 7E 
B C2 .fl ?4 )!{ 4? 
c C3 5 E2 3 48 
.D. C4 T E3 f 4B 

4E 
E C5 u E4 & 50 
F C6 v E5 - 60 
G C? w E6 4 6? 
H C8 X E? Ill 68 
I C9 y E8 Ill 69 
H 49 z E9 
R 51 I FI 6B 

2 F2 % 6C 
JI 53 3 F3 
J OI 4 F4 'b ?0 
K 02 5 FS 

6 F6 ol ?I 
L 03 7 F7 3 ?2 
M D4 8 F8 

llplr!liep: 

~R qepqeHK.fi CI!Maona "H " Heo6xo,D.~D~o rrepe,D.aTb a ,IIHrHrpa4J 
cne,D.ylllllHR uaOop .llaHHWC: 

2A 
E7 - CKOpDCTb 
2A 
22 - Houep BToporo rrepa 
2A 
40 - I1plri3HaK 3HaKa 

49 - KO,D. 6YKB~ "H" 
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B HaCTOR~ee BpeMR ~HTe~~c ~3rOTOB~eH ~ H~~eH. 
B EC-IOIO OH 3aH~MaeT O)J,Hy no3~Q~!O B r.linilils /I~ lliiTeiJ<Pelic 

pa3pa60TaH TaK, qTo MO*HO llOAK~JOq~Tb ABa BHeillH~X JCTpOHCTBa. 
~R ero ~3rOTO~eH~H ll0Tpe60B~OCb 70 M~KpOCXeM. 
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