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Beeoeuue 

B pa6oTax /I •2/ paccMaTpHBaiDTC.H JIHIIIb o611\HC HACH 

CXCMHbiX Y31IOB ycTpOHCTBa npHB.II3KH OCU,HJIJiorpa<IJa /Yll0/ 

K 3BM M-6000. 

B )).aHHoii pa6oTe npHBO)).HTC.H onHcaHHe npnHu,nna pa-

6oTbi H CXCMHOH peaJIH3all,HH ycTpOHCTBa COIIp.II~CHH.II HH

)).HKaTOpOB Tuna OCK- 2/1 I c 3BM M -6000. 

YcTpOHCTBO npe)).Ha3HaqeHO )1.11.11 HCIIOJib30BaHH.II B CH

CTCMC HaKOIIJICHH.II H npe)).BapHTCJibHOH o6pa6oTKH HH<iJop

MaU,HH Ha 6a3e 3BM M -6000 B KaqecTBC KOHTp0111ICpa 

ToYeYuoro )).HCIIJieJI. Ouo o6ecneqHsaeT cHuxpouHyw pa6oTy 

HH)).HKaTopoa OCK-2 c 3BM M-6000 /MoryT 6biTb uc

noJib30BaHbi TaK~e )).pyrHe THIIbl HH)).HKaTOpOB, HMCK)Il\HC 

auanoroBbie BXO)).bl X, Y, Z /, socnpOH3BC)).CHHe rpa¢u

YCCKOH HH<iJOpMall,HH Ha 3Kpaue 3JIT B BH)).C nOCJIC)).OBaTCJib

HOCTH TO'{CK H npepbiBaHHC M -6000 no CHrHaJiy OT CBC

TOBOI'O KapaH)).allla /CK/. Y CTpOHCTBO HMCCT noBb!IUCHHYIQ 

/no cpaBHCHHIQ C Yfl0/ CKOpOCTb BbiBO)).a HH<iJopMaU,HH Ha 

HH)).HKaTOpbl npH pa60TC C 3BM qepe3 KaHaJI np.HMOrO 

)).OCTyna B naM.HTb /Kll,lJ.ll/, 6o11ee Ha)).C~HO B pa60TC /3a 

C'!CT npHMCHCHH.II CXCM cpe)).HCH H 60JibiiiOH HHTCrpaU,HH/ 

H KOHCTpyKTHBHO pa3MC!l\aeTc.H B HH)).HKa Tope OCK- 2. 

Ycmpoucmeo conpRJKeHUJI 

KoHcTpyKTHBHO ycTpoiicTBO conp.H~CHH.H )).CJIHTCK Ha 

)).Be qacTH: HHTep<iJeHCHYW KapTy /HK/, T .e. neqaTHyiQ 

nnaTy .D.Boiiuoii IIIHPHHhi B cTaH)).apTe ACBT-M H cy66JioK 

C ABYM.II MO.D.YJIKMH B KOHCTPYKTHBe "KAMAK". 
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B 3aBHCHMOCTH ·oT Tpe6yeMOH CKOpOCTH BbiBO)l.a HH

cl>opMau,uu 11K no)l.KJII01-IaeTCH K npou,eccopy unu K Kl1)J,l1. 

Cy66noK KpenuTc.R. K noBopoTHOH paMe HH)I(HeH: qacTH 

HH)l.HKa Topa OCK- 2 u coe.n.uH.R.eTCH c 11K npu noMOIIJ,H 

Ka6en.R.. 

EnoK-cxeMa u npuHu,Hn pa6oTbi ycTpoH:

c T B a. <l>yHKIJ,HOHaJibHaH CXeMa ycTpOHCTBa llpHBe)l.eHa Ha 

puc. J. YcTpOHCTBO COCTOHT H3 6JIOKa BXO)l.HblX perHCT

pOB, paCllOJIO)I(eHHOrO Ha 11.K H 6JIOKOB npeo6pa30BaHHH, 

CHHXpOHH3aiJ,HH H ynpaBJieHHH, pa3MeiiJ,eHHbiX B cy66JIOKe. 

11.H$opMaiJ,HH H3 3BM nepe.n.aeTCH B ycTpOHCTBO 16-
pa3p.R.)l.HbiMH CJIOBaMH, npuqeM B O)l.HOM MaiiiHHHOM CJIOBe 

CO)l.ep)I(HTC.R. HH$OpMaiJ,HH JIHIIIb 06 O)l.HOH a6COJIIOTHOH KOOp

.n.uHaTe ToqKu. Pa3pH.ll.hi cnoBa pacnpe.n.eneHhi cne.n.yiOIIJ,HM 

o6pa30M: 2 pa3p.R.)l.a OTBe)l.eHhl llO)l. llpH3HaKH KOOp)l.HHaThl 

X, Y ; 2 pa3p.R..n.a - .n.nH KO)l.OB HpKOCTH, 1 pa3pH.n. - a.n.pec 

O)l.HOrO HJIH )l.pyroro HH)l.HKaTOpa, 10 pa3p.R.)l.OB - )l.JIH KOOp

)l.HHaTbl X unu Y. 
EnoK BXO)l.HhlX perucTpOB o6ecnequBaeT npueM HH$op

Mau,uu c conp.R.)I(eHHH paHra 2K M -6000 u Bbi)l.aqy ee 

B 6JIOK npeo6pa30BaHHH, nepe.n.aqy CHrHaJIOB "roTOBHOCTh" 

ycTpoH:cTBa lrT- T I u "KoHeu, onepau,uu" IKOII- T I Ha 

conp.R.)I(eHue 2K. 

B 6noKe npeo6pa3oBaHHH u.ucl>poBbie Ko.n.w Koop.n.uHaT 

npeo6pa3yiOTCH B aHanoroBble Hanp.R.)I(eHHH, nocTynaiOIIJ,He 

Ha yCHJIHTeJIH OTKJIOHeHH.R. HH)l.HKaTOpOB H YCTaHaBJIHBaiO

IIJ,He nyq 3JIT B TQqKy C 3a)l.aHHbiMH KOOp)l.HHaTaMH. 

bJIOKH CHHXpOHH3aiJ,HH H ynpaBJieHH.R. opraHH3YIOT COB

MeCTHYIO pa60TY HH)l.HKaTopa C 3BM B pa3JIHqHbiX pe)I(HMaX 

I"Ha6JIIO)l.eHHe" H "pa6oTa CO CBeTOBbiM KapaH)l.aiiiOM"I, 

Bblpa6aTbiBaiOT CHrHaJibl rT- T H KOIT- T' nepe.n.aBaeMbie 

qepe3 11.K B 3BM, a TaK)I(e $opMHPYIOT HMllYJibCbl llO)l.CBe

Ta H OCyiiJ,eCTBJI.R.lOT HX KOMMyTaiJ,HIO Ha O)l.HH H3 .ll.BYX 

HH)l.HKaTOpOB B 3aBHCHMOCTH OT llpHH.R.TOrO a.n.peca lc 
ycTpOHCTBOM MOryT O)l.HOBpeMeHHO pa6oTaTb )l.Ba HH)l.H

KaTopa OCK-21. 

En o K B x o .n. H hi x peru c T p o B. CxeMa 6noKa npu-

Be.n.eHa Ha puc. 2. bJIOK COCTOHT H3 .ll.BYX H)l.eHTHqHblX 
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perucTpoa X, Y c 3JieMeHTaMH tllopMHpoaaHHJI cTpo6oa 
c6poca H 3anucu, cxeM pacnpe~eneHHJI Ko~oB no perucT
paM H CXeMhi o6pa60TKH ynpaBJIJIIOU\HX CHrHaJIOB: "Bbi· 
6opKa", /BJiP- K/, "Ilpe~aapHTeJibHhiB c6poc" /IICJi- K/, 
"0611\BB c6poc" /OCJi-K/, "Bbi~aqa /B)l.-K/, "BhlnOJIHHTb" 
/BII-K/, "OcTaaoa" /OCT- K/ H curaanoa "roToB" H "Ko

Hen; onepauuu". 
PerHcTphi nocTpoeHhi aa Tpurrepax Tuna ".D.". YcTa

HOBKa B "0" 12 TpHrrepOB MJia~WHX pa3p.H~OB OCyll\eCTBJIJI• 
eTCJI CTpo6aMH c6poca, KOTOpbie tilopMHpyiOTCJI 3JieMeHTa
MH Y 3 H Y 4 KOH'hiOHKUHeii curaanoB IICJi-K, B)l.-K H npu-
3HaKa Koop~HHaThi. Tpurrephl ~ayx cTapwux pa3p.H~OB 

c6paCbiBaiOTCJI B "0" cHrHaJIOM B]) p- K H nc])-K. 3anHCb 
HHtiiOpMaD;HH B TOT HJIH ~pyroB perHCTp npOHCXO~HT B MO· 
MeHT nocTynneHHJI B cxeMy pacnpe~eneHHH Ko~oB /3neMeH
Thi B 

1
-;B 

14 
I cooTBeTCTBYJOJ.Uero cTpo6a 3anucu /c 3ne

MeHTa Y5 una Y6 I. 
)l.ng nOBbiWeHHH noMeXOYCTOB'IHBOCTH H ycTpaHeHHH 

BJIHHHHH nepexo~HhiX npon;eccoa aa 3anach aatllopMan;aa npa 
pa6oTe ycTpOBCTBa C nporpaMMHbiM KaHaJIOM CTpo6 c6poca 
3a~ep>KHBaeTCJI Ha 150 HC OTHOCHTeJibHO nepe~Hero tilpOHTa 
caraanoa, nocTynaiOU\HX no uatllopMaUHOHHhiM waaaM. Ecna 
uatllopMan;ag aa wuaax noHBJI.HeTCH paHbWe caraana B.D.- K, 
'ITO HMeeT MeCTO npH pa6oTe ycTpOBCTBa C 3BM 'lepe3 
KII)l.II, ana caraan IICJi- K HMeeT ~JIHTeJibHOCTb MeHee 
300 HC, 3a~ep>KKY CTpo6a He06XO~HMO HCKJIIO'IHTb. B nepBOM 
cnyqae aeo6xo~HMOCTb B 3a~ep>KKe cTpo6a c6poca oTna
~aeT, BO BTOpOM - npHBO~HT K COBna~eHHIO CTp060B BO 
apeMeHH a c6o10 a pa6oTe peracTpoa. Puc. 3 annrocTpu
pyeT apeMeHHYIO nocne~oBaTeJibHOCTb curaanoa B npouecce 
3anHCH HHtiiOpMaD;HH npH pa60Te ycTpOBCTBa C nporpaMMHhiM 

KaHaJIOM. 
CxeMa o6pa60TKH ynpaBJIHIOU\HX CHrHaJIOB COCTOHT H3 

Tpex Tpurrepoa c 3JieMeHTaMH /Y7 a Y 8 / ycTaHOBKH Tpur
repoa B "0". Tparrephl tllaKCHPYIOT nocTynaJOU\He H3 3BM 
carHaJihi Bil-K H OCT-K, a TaK>Ke curaan CK H3 6noKa 
ynpaaneHHH. C6poc B "0" Tparrepoa BII- K a OCT- K 
npoacxo~HT no curaany IICJi, a Tpurrepa CK - no cur
aany B.blll, T .e. C 3a~ep>KKOB Ha 1,2 MKC OTHOCHTeJibHO 
IICJi. 3a~ep>KKa c6poca ycTpaaHeT 3aBHCHMOCTb peaKUHH 
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3BM Ha HeCTa6HJihHOCTh ITOHBJieHHH CcPOPMHpOBaHHOrO HM

ITYJILCa CK. 
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Puc. 3. BpeMeHHaJI nocAeoo8ameAbHocmb cuzHaAo8 8 npo
t.~ecce 3anucu uH(JOpMat.~uu 8 pezucmpbl npu pa6ome ycmpou
cm8a C npozpaMMHbiM KQHQAOM. 

bJIOK npeo6pa30BaHHH. llpHHIJ.HITHaJILHaH CXeMa 

6noKa I puc. 41 BKmoqaeT B ce6H ,IJ,Ba H.IJ.eHTHqHLix KaHana 

npeo6pa3oBaHHH KO.IJ.a KOOP.IJ.HHaTw X, Y H HCToqHuK onop

Horo HanpH)f(eHHH. Ka)f(,IJ,LIH KaHan npe,IJ,cTaBJIHeT co6oH: 

10-paJpH,IJ,HLIH uu$po-aHanoroBLIH npeo6pa3oBaTenL IUAITI 
H COCTOHT H3 npeo6pa30BaTeJIH ypOBHH, ,IJ,eKO,IJ,HpyiOIIJ.ero 

npeo6pa30BaTeJIH OTpHIJ.aTeJILHLIX TOKOB lcxeMLI )J.JIH no

JiyqeHHH TOKOB, B3BellieHHhiX B COOTBeTCTBHH CO 3HaqeHHH

MH ,IJ,BOHqHLIX pa3pH,IJ,OBI, TOKOBOrO CYMMHPYIOIIJ.ero YCHJIH

TeJIH H 3MHTTepHoro ITOBTOpHTeJIH. liCTOqHHK OITOpHOrO 

HanpH)f(eHHH l-6 Bl o6ecnequBaeT ycTaHOBKY HanpH)f(eHHH 

,IJ,JIH ,IJ,eKO,IJ,HPYIOI.L\HX npeo6pa30BaTeJieH C ToqHOCTLIO ±0, 1 o/o. 

C ueJILIO nonyqeHHH Ha BLixo,IJ,e UAIT 6unonHpHoro curHana 

Ha BXO,IJ, cyMMHPYIOIIJ.ero ycHJIHTeJIH qepe3 pe3HCTOpLI R 
7

, 

R8 ITO,IJ,aeTCH ITOJIO)f(HTeJILHWH TOK CMeiiJ.eHHH OT BWCOKO

CTa6HJILHOrO npeiJ.H3HOHHOrO CTa6HJIHTpOHa. 

B HCXO,IJ,HOM COCTOHHHH IHa BXO,IJ,aX npeo6pa30BaTeJieH 

ypoBHH noruqecKue "0" I BLIXO,IJ,Hou ypoBeHL UAIT paBeH 

+2 B, npu ITO,IJ,aqe Ha BXO,IJ,hl JIOruqecKOH "1" - BLIXO,IJ,HOH 
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Puc. 4. IIput.~unuaAbHQJI cxeMa 6AoKa npeo6pa3o8aHUJI. 

ypoBeHL -2 B. TaKHM o6pa3oM, pa3Max BWXO,IJ,Horo cur

Hana UAIT cocTaBJIHeT 4 B u npu Heo6xo,IJ,HMOCTH MO)f(eT 

6LITL yBeJiuqeH ,IJ,O 7 B BBe,IJ,eHHeM B IJ.eiTL o6paTHOH CBH3H 

cyMMHPYIOIIJ.ero ycHJIHTeJIH ,IJ,onoJIHHTeJILHoro pe3HCTopa R 9*. 
,ll;JIH noBLIWeHHH TeMnepaTypHoH: cTa6HJILHOCTH UAIT 

B HCTOqHHKe OITOpHOrO HanpH)f(eHHH npHMeHHeTCH CTa6H

JIHTPOH Tuna KC-196B, HMeiOIIJ.HH TKH 0,0005o/oiC 0 ,pa6o-

* Y CHJIHTeJiu OTKJIOHeHHH HH.IJ.HKa Topa OCK- 2 MoryT pa-
6oTaTL npH MHHHMaJILHOM pa3Maxe BXO)J.HOrO CHrHaJia, paD
HOM 3 B, HO HaqaJILHaH HaCTpOHKa npOH3BO,IJ,HTCH Ha pa3-
Max 7 B. 

9 



qua TOK KOTOporo CTa6HnH3HpOBaH reHepaTOpOM TOKa Ha 
TpaH3HCTope T 1• 

BpeMJI ycTaHOBneHHJI BLIXO.l(HOrO CHrHana QAII co-
CTaBnJieT 0,6 MKC. 

KoHcTpyKTHBHO 6noK npeo6pa3oBaHHJI BLinonHeH B BH,ne 
Mo,nynJI "KAMAK" ,nBOBHOB WHpHHLI. 

lin 0 K C H H X p 0 H H 3 a~ H H COCTOHT H3 9 O.l(HOBH6pa
TOpOB, qaCTb KOTOpbiX o6ecneqHBaeT 3a,nep>KKY HMnynbCOB, 
a ,npyraJI liJopMHpyeT H3 HHX CTp06LI rT-0, rT-1 H rT-2 
CHrHana rOTOBHOCTH ycTpOHCTBa, Cne,nyromHe C HHTepBana
MH 0,1; 0,6 MKC H 20 MC OTHOCHTenbHO nepe,nHero liJpOHTa 
cHrHana BII- K, 3anycKaromero o,nHOBH6paTopLI. CTpo6LI 
cHrHana roTOBHOCTH nocTynaroT B 6noK ynpaaneHHJI, no3-
TOMY liJyHK~HOHanbHO H KOHCTPYKTHBHO 6nOKH CHHXpOHH3a
~HH H ynpaBneHHJI 06'be,l(HHeHLI B e,nHHOM MO,nyne. 

lin o K y n p a B n e H H JI I puc. 5/ .nenHTCJI Ha HeCKOnbKO 
y3noa: 3neMeHTLI Y1 +Y8 H o,nHOBH6paTop OB-3 liJopMHPYIOT 
,nnHTenbHOCTb KO.l(OB JipKOCTH, 3neMeHTbl Y 1 2+ Y 14 , Y 1 7 H 
o,nHOBH6paTop OB-5 cTpo6upyeT npoxo>K,neHHe HMnynbcoB 
oT CK Toro una ,npyroro HH,nHKaTopa, 3neMeHTLI Y 15 , Y 16 , 

Y
18

, Y 19 H Tparrep T 2 -2 o6pa3yiOT y3en liJopMHpoaaHHJI 
CHrHana "roTOBHOCTb", B KOTOpOM TpHrrep Tr-2 ycTa
HaBnHBaeTC.II B "1" HnH c6paCLIBaeTCJI B "0" B 3aBHCHMO
CTH OT nocTynneHH.II CTp060B rT-0, rT-1 H rT-2. 3ne
MeHTLI Y 10 TpHrrep T r -1, o,nHoBH6paTopLI OB -6, OB- 8 
H OB-9 o6pa3yiOT y3en, 3a,naromuu qacToTy pereHepa~HH 

H306pa>KeHH.II. 

Pa6oma ycmpoucmea c 3BM 

Bee onepa~HH no BLI,naqe B ycTpoacTBO HHiiJopMa~HoH
HLIX cnoB H o6pa6oTKa ynpaBn.IIIOIUHX cHrHanoB npH pa6oTe 
c nporpaMMHLIM KaHanoM H qepe3 KII)J.II ocymecTBnJieTCJI 
TaK >Ke, KaK OnHCaHO B pa6oTe/l/. 

O,nHaKO CKOpOCTb BLIBO,na HHiiJOpMa~HH npH pa6oTe ,naH
Horo ycTpoacTBa c 3BM qepe3 KII)J.II /no cpaBHeHHIO c 
YIIO/ cymecTBeHHO yaenaqeHa. IloBLIWeHHe cKopocTH BLI
ao.na 61a1no nonyqeHo 3a cqeT pa3pa6oTKH H npHMeHeHHJI 
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6biCTphiX I...J.All, OllTHManhHOH npHBJI3KH Bhi,IJ,a'IH CHrHana 
rT- T K l.I,HKny naMJITH 3BM H He3Ha'IHTenbHOrO yMeHbWe
HHJI BpeMeHH llO,IJ,CBeTa O,IJ,HOrO 3neMeHTa H306pa>KeHHJI /.IJ.O 
1,25 MKC/. 3TO ll03BOnHnO llOBhiCHTh CKOpOCTh BhiBO,IJ,a 
HH$OpMal.I,HH B pe>KHMaX "ua6niO,IJ,eHHe" H "pa6oTa CO CBe
TOBhiM Kapau,IJ,awoM" .IJ.O 200 KTl# /o YTIO - 100 KTl#/, 
'ITO B CBOlO O'lepe,IJ,b CHH3HnO 3aTpaTbl MaWHHHOrO BpeMeHH 
ua pereuepaU.HIO H3o6pa>KeHHJI. BpeMeuuaJI ,IJ,HarpaMMa oc
HOBHbiX cHruanoo npH pa6oTe ycTpoiicTBa qepe3 Kll)J.ll 

HnniOCTpHpyeTCJI pUC. 6. 
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LiAn. y· 1 I L___ J 1 1 1 1 

6.Jfi(JIIII. I I I 

• rr ·0 n I n I n I 

~ n I ~ rr-1 

rt 
r;, I I 

11oac&tr I 
Tr;NUtP 

CJC 
1 0,5M~rc+ I 1 
I I I 

rr-r I LJ I LJ ~~ LJ 
u.u/C/1 np,acma l.ntHu 11 

MDVICI.I C ICOtJ0/'1 RPICOCmu -

Puc. 6. BpeMeHHa.R ouazpaMMa cuzHaAoe ycmpoiicmea conp.R
xeHUJI npu ezo pa6ome c 3BM tlepe3 KII,4II. 
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KpamKa.R xapaKmepucmuKa ycmpoiicmea 

1. Cnoco6 nocTpoeHHJI H3o6pa>KeHHJI - TO'Ie'-iHhlii. 
2. MaKCHManhuoe qucno a,IJ,pecyeMhiX To'leK - 1024x 

X 1024. 
3. BpeMJI BhiBO,IJ,a O,IJ,HOH TO'IKH C O,IJ,HOH KOOp,IJ,HHaTOH 

npH llOCTpoeHHH npJIMbiX nHHHH - 2,5 MKC. 
4. BpeMJI BhiBO,IJ,a O,IJ,Hoii TO'IKH /.IJ.Be Koop,IJ,HHaThi/ npu 

pa6oTe ycTpoiicTB qepe3 KTI,ll.TI o o6oux pe>KHMax - 5 MKC. 
5. MaKCHManhHaJI qacToTa pereuepau;HH H3o6pa>KeHHJI -

ue 6onee 50 Tl#. 
MHHHManbHaJI - He MeHee 15 Tt~. 

6. 4HCnO rpa,IJ,all;HH HpKOCTH - 2. 
7. AMnnHTy,IJ,a BhiXO,IJ,HOrO CHrHana I...J.AllXH Y - pe

rynHpyeMaJI, oT 4 .IJ.O 7 B. 
8. 4HCnO O,IJ,HOBpeMeHHO pa6oTalOll.I,HX C ycTpOHCTBOM 

HH,IJ,HKaTOpOB - 2. 

B JaKniO'IeHHe aBTOphi 6naro,IJ,apJIT B.A.,lJ.epeBJIKHHY 
3a llOMOIIJ;b llpH H3rOTOBneHHH qepTe>KeH. 
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