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1. BeeoeHue 

B aacTOJill.(ee apeMJI B na6opaTopHJJX Ol1JU1 c u.em.10 
aBTOMaT83aU.88 o6pa60TK8 3KCDCp8MCHTanhHhlX )J.aHHhiX BCC 
W8pe Up8MCHJIIOTCJI TCpM8Hanhl 3BM - TO'I.C'I.Hhle )J.HCDJJCH I .:l .. 
HacTpOHKa, KOMUneKCHaJJ OTna)J.Ka 8 onepaTHBHaJI npooepKa 
)J.8CnneeB C UOMOll.(hiO 3nCKTpOHHO-Bhl'I.HCnHTCnhHhlX MaWHH 
UpC)J.CTaBnJIIOTCJI HCU.enecoo6pa3HhlM8 83- 3a CHH)I(CHHJI K031}J

I}J8U.8CHTa HCUOnh30BaHHJI MaWHHHOrO BpCMCHH. 
B )J.aaaoil pa6oTe onHChlBaiOTCJJ )J.Ba nporpaMMHhlX 

ycTpOHCTBa, U03BOnJIIOll.(8X HaCTpauoaTh H npOBCpJJTh aBTo
HOMHO OT 3BM TO'I.C'I.HhlC )J.HCDneH, OpHCHTHpOBaHHhlC Ha 
pa6oTy c TaK8MH 3BM,KaK li3CM-4, CDC -1604A, "MuHcK-
22", M- 220, M -400, M -6000. B 'l.aCTHOCTH, )J.aHHhle ycT
poilcToa np8MCHJIIOTCJI npH HaCTpOHKC 83rOTaBJJHBaCMhlX 
a LJ.eaTpanhHhiX 3KcnepHMeHTanhHhiX MacTepcKux OMJHf 
TO'I.C'I.HhlX )J.HCDJJCCB OCK -I H OCK- 2. 

2. llpozpaMMHoe ycmpoucmeo OA.R HacmpouKu 
u npoeepKu oucnAe.R OCK-1 

YcTpOHCTBO 8MHTHpyeT KaHan CBJI38 C )J.8CUJJCCM TaKHX 
3BM, KaK li3CM-4, CDC-1604A, "MuHcK-22", M-220 
np8 pa6oTe KaKoil- n86o 83 H8X c OCK -1; I}JopM8pyeT aa6op 
c8rHanoa, aaanor8'1.HhlX C8rHanaM KaHana; pacwapHeT no
cTynaiOll.(He 83 OCK -1 8MnynhChl coeToaoro Kapaa)J.awa /CK/ 
8 B03BpamaeT ax B )J.8CDnea, 'ITO D03BOnJJCT aMaTapoBaTb 
aaTepaKTaBHhlH pe)I(HM OCK -1 c 3BM. U.ai}Jpoohle KOJJ.hl, 
cilopMapyeMhiC ycTpOHCTBOM, UOCTyDaJOT B )J.HCUJICH a npeo6-
pa3yJOTCJI B aJo6pa)l(eHae To'l.e'l.aoro pacTpa ana )J.aaroaana. 
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Puc. 1 

llporpaMMa rPOpMHpOBaHHJI KO)J.OB 3a,IJ.aeTCJI COOTBeT

CTBYIOII.{HM 3anyCKOM .IJ.BYX 12-pa3pJI,IJ.HhlX C"'ePIHKOB YCTpoii

CTBa. 

linoK-cxeMa ycTpoiicTBa H3o6pa)KeHa Ha puc. 1. 0Ho 

COCTOHT H3 3a,IJ.aJOII.{ero reHepaTopa jJr /, C"'eT'IHKOB X H 

Y, 6noKOB noTeH.uuanLHhlX HHBepTopoa B I H B 2 • d>opMupoaa

TeJIJI CTp06HpyiOII.{HX HMllYJILCOB, a TaK)Ke paCWHpHTeJIJI HM

nyJILCOB CBeTOBOro KapaH,IJ.aWa. 

bJIOK Jr Bhlpa6aThlBaeT HMllYJILChl C "'aCTOTOH llOBTO

peHHJI 125 KF14 /cooTBeTcTayeT MaKCHMaJILHoii cKopocTH 

BhlBO,IJ.a HHrPOPMa.UHH H3 63CM -4 npH pa6oTe )J.HCllJieJI 

C KaHaJIOM npJIMOrO ,IJ.OCTyna B naMJITL/, KOTOphle llOCTyna

JOT Ha BXO.IJ. c"'eT"'HKa KOOP.IJ.HHaThl X. Bxo.IJ. C'leT"'HKa Koop

.IJ.HHaThl Y MO)KeT llO)J.KJIIOifaTLCJI KaK Henocpe,IJ.CTBeHHO 

K Jr, TaK H K BhlXO.IJ.Y C"'eT"'HKa X. llpH napaJIJieJILHOM 

3anycKe C"'eT"'HKOB Ha 3KpaHe )J.HCllJieJI rPOPMHpyeTCJI H30-

6pa)KeHHe ,IJ.HaroHaJIH, npH llOCJie,IJ.OBaTeJILHOM - TO"'e'IHhlH 
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pacTp. KonuqecTBO TO'IeK B npJIMoyronLHOM pacTpe 3aBHCHT 

OT 'IHCJia BKJIIO'IeHHLIX pa3pJI)J.OB B C'leT"'HKaX H MO)KeT 

)J.HCKpeTHO H3MeHJITLCJl OT 32x32 )J.O 4096 x4096 • 

BLIXO)J. Ka)K)J.OrO pa3pJI,IJ.a C'leT'IHKOB COe)J.HHeH C BXO)J.OM 

COOTBeTCTBYJOil.{ero llOTeH.UHaJILHOrO HHBepTopa H-2 6JIOKOB 

B I H B 
2 

. BTopLie BXO.IJ.hl HHBepTopoa qepe3 3MHTTepHLie 

llOBTOpHTeJIH llO)J.KJIIO'IeHhl K BLIXO.IJ.Y O)J.HOBH6paTopa /OB/ 

d>opMHpOBaTeJIJI CTp06epy1011.{HX HMllYJILCOB, pacWHpJIIOil.{ero 

HMllYJILCLI Jr )J.O 6 MKC. TaKHM o6pa30M, Ha BLIXO)J.e 6JIOKOB 

B
1 

H B
2 

d>opMHpyeTCJI 12-pa3pJI.IJ.HLIH napaJIJieJILHLIH KO.IJ., 

)J.JIHTeJILHOCTh KOTOporo onpe,neJIJieTCJl CTp06Hpy1011.{HM HM

nyJILCOM. Ka)K)J.LIH llOCJie,IJ.yiOIUHH KO)J. OTJIH'IaeTCJl OT npe,nLI

.IJ.YIUero Ha e)J.HHH.UY MJia,IJ.Wero pa3pJI,na H H3MeHJieTCJl 

c qacToToii 125 KFfl. 
CurHaJILI "CeHxpoHe3a.UHJI" e "Pa3peweHHe" nonyqa-

IOTCJI nyTeM HHBepTHpOBaHHJI CTp06Hpy1011.{HX HMllYJILCOB H 

,nanee qepe3 3MHTTepHLie llOBTOpHTeJIH /ll3M/ H TyM6Jiepbl 

T6
1 

H T6
2 

no,naJOTCJI a OCK-1. 

Cur Han "Me TKa" Bhlpa6a TLIBae TC Jl B 6noKe pacwHpHTeJIJI 

HMllYJILCOB CBeTOBOrO KapaH,IJ.aWa. PacWHpHTeJIL COCTOHT H3 

HHBepTHPYIOIUero yCHJIHTeJIJI-rPOPMHpOBa TeJIJI /Y(f)/ H O)J.HO

au6paTopa OB. HMnynLc caeToaoro KapaH,nawa ,nnuTenL

HOCTLIO 0,6 M KC, nocTynaJOIUHH B ycTpoiicTBO H3 OCK- 1, 

llOCJie HHBepTHpOBaHHJI 3anycKaeT O)J.HOBH6paTOp paCWHpHTe

JIJI, KOTOpLIH B OTBeT d>opMepyeT HMllYJILC )J.JIHTeJILHOCTLIO 

3 MKC. 3TOT HMllYJILC no,naeTCJI B )J.HCllJieH /B ,uenL CHrHaJia 

"MeTKa"/ H Bbi3LIBaeT yBeJIH'IeHHe JlpKOCTH CBe'leHHJI yKa-

3biBaeMOH CBeTOBLIM KapaH)J.aWOM TO'IKH. 

B Ka"'eCTBe noreqecKoii e 3JieMeHTHOH 6a3LI ycTpoiicTBa 

HCllOJIL3YIOTCJI THllOBLie Jl'leHKH OT 3BM 63CM -4: 6JIOKH 

M, OB, H-1, H-2, Y(f), ll3M. B c'leT'IHKax XH Y npeMeHe

Hhl yHHrPH.UHpoaaHHLie nepec"'eTHhle ,neKa.IJ.LI Yll)l,- 2 OT cToiiKe 

"fleqa Th", H3rOTaBJIHBaeMhle B I.J.eHTpaJILHLIX 3KCnepHMeH

TaJILHLIX MacTepcKHX OH.HH. 06paTHLie CBJI3H Me)K)J.y 4 H 2 

pa3pH.IJ.aMH ,IJ.eKa.IJ. y6uparoTCJI. 
Ha puc. 2 H 3 npuae,neHLI d>oTorpad>HH H3o6pa)KeHHH 

TO"'e"'HOrO paCTpa H3 32x32 H 64x64 TO'IKH npH pa6oTe )J.HCn

JieJI OCK -1 c onucaHHLIM ycTpoiicTBOM. To'le'IHLIH pacTp 

JIBJIJieTCJI yHHBepcaJILHLIM TeCTOM. OH no3BOJIJieT npoaepJITL 

pa6oTy npaKTH'IeCKH acex Y3JIOB ,nucnneJI: TO'IHOCTL HacTpo:H-
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KH UH4JpoaHaJIOrOBLIX npeo6pa30BaTeJieii, JIHHeHHOCTL YCHJIH
TeJieii OTKJIOHeHHB, 34>4JeKTHBHOCTL HaCTpOHKH 6JIOKa ~HHa
MH"feCKOH 4JoKyCHpOBKH H KOppeKUHH aCTHrMaTH3Ma OTKJIO
HeHHJI nyqa, pa6oTy ycunuTeneii -4JopMupoaa Teneii HMUYJILcoa 
"IIO~CBeT" H "MeTKa", a TaK)I(e OUTHMaJILHYIO HaCTpOHKy 
caeToaoro Kapau~awa. 

3. IlpozpaMMHoe ycmpoucmeo OAR HacmpouKu 
· mo'le'lHozo oucnAeR OCK- 2 

YcTpoiicTao HMHTHpyeT HHTep4JeucLI 3BM M -400 8 
M-6000 np8 pa6oTe KaKoii-JI86o 83 H8X c OCK-2; 4JopM8-
pyeT ~Ba U8JI006pa3HLIX Hanpg)l(eH8B CTyUeH"faTOH 4JopMLI 
8 C8rHaJI "IIo~cBeT". IlporpaMMa pa6oTLI ycTpoilcTBa 3a~a
eTCB COOTBeTCTBYIOIUHM 3anyCKOM reHepaTopoB CTyneHqa
TOrO Hanpa)l(eH8B ;rCH/: np8 napanneJILHOM 3anycKe Ha 
3KpaHe ~Hcnnea H3o6pa)l(aeTCJI HaKJIOHHaJI JIHH8JI no~ yrnoM 
45 rpanycoa K rop830HTaJJbHOH oc8 3KpaHa, npu nocne~o
BaTeJJbHOM - pacTp 83 TOlfeK. KonuqecTBO TO"feK B ~Haro
HaJJ8 8 no OCBM X H Y pacTpa MO)I(eT nJJaBHO 83MeHBTbCB 
OT 4 ~o 80. linoK- cxeMa 8 npHHU8n8aJJLHaJI cxeMa ycTpoif
CTBa npHBe~eHLI Ha puc. 4 8 5 COOTBeTCTBeHHO. Ha M8Kpo
CXeMe M 1/1,2 co6pau MYJJLT8BH6pa Top, reuep8pYIOIU8H HM
nyJJLCLI C lfaCTOTOH 125 KTl#, KOTOpLie B 3aB8CHMOCT8 OT 
noJJO)I(eHHB TyM6JJepa T61 nOCTynaiOT Ha rCH KOOp~8HaTbl 
X 8J18 O~HOBpeMeHHO Ha o6a reuepaTopa. 

reuepaTop KOOp~HHaTbl X co6paH Ha TpaH38CTopax 
T 1 , T 2 , T:

1
; Y - ua T,1 , T 1 (!, T 1 1 . Pa36epeM pa6oTy reue

paTopa Koop~HHaTLI X 0 Coe~8HeH8e TpaH3HCTopoa T 1 8 T:1 
o6pa3yeT O~Honepexo~HOH TpaH38CTOp, Toeo 6LICTpbiH KJIIOlfo 
B MOMeHT BKJIIOlfeH8B ycTpOHCTBa KOH~eHCaTop C 1 qepe3 
o~uonepexo~HOH TpaH38CTop ua T 

1 
8 T:~ 3apa)l(aeTCJI ~o 

uanpJI)I(eH8fi 8CTOlfH8Ka n8TaH8JI +15 B. Ilp8 OTCYTCTB88 
BMnynLcoa 3r TpaH38CTop To, 3aKpLIT 0 B MOMenT np8xo~a 
HMnyJILCa 3r Ha 6a3y T_, TpaH38CTOp T2 OTKPLIBaeTCJI Ha 
apeMa, onpe~eJIJieMoe ~n8TeJJLHOCTbiO 8MnynLca 3r. Ha
npa)l(eHHe Ha C 1 na~aeT ua BeJI8"fBHY U 1 o nponopuuouaJILHYIO 
TOKY qepe 3 oTKPLITLiii T 2 8 o6pa THo nponopuuoHaJILHYIO eM-
KOCTH KOH~eHcaTopa C 1 • C np8XO~OM nOCJie~YIOIUHX HMUYJIL-
COB 3r uanpa)l(eHue Ha C 1 cTyneuqaTo na~aeT ~o aenuqu-
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Puc. 4 

Hbl u2,onpe,IJ,emieMOH ,IJ,enHTeneM H3 pe3HCTOPOB R2 H R3 ' 
KOTOpbiH 3a,IJ,aeT ypoBeHb cpa6aTLIBaHH.H Kmo'la. 

Knmq OTKpLiaaeTc.H, npoucxo,IJ,HT 6LicTpLiii 3ap.H.IJ. C 1 
H Ha'IHHaeTC.H cne,IJ,yw~ii UHKn. ToK qepe3 T2 .a cne,IJ,oaa
TenbHO, H KOnH'IeCTBO CTyneHeK B UHKne perynHpyeTC.H no

TeHUHOMeTpOM B uenu 3MHTTepa T 2 . 
)1.n.H yMeHbWeHH.H BllH.HHH.H BXO,IJ,HOrO conpOTHBneHH.H CO

rnacoaaTenH ypoBH.H Ha nuHeiiHOCTb Hanp.H:>KeHH.H reHepaTopa 
cornacoaaTenb Ha TpaH3HCTopax T 6 H T 7 no,IJ,KnmqaeTC.H 
K C 1 qepe3 3MHTTepHLIH noaTopHTenb /T4 /. Cornacoaa
Tenb ypOBH.H npe,IJ,Ha3Ha'leH ,IJ,ll.H C03,IJ,aHH.H CHMMeTpHH BbiXO,IJ,-

HOrO Hanp.H:>KeHH.H reHepaTopa OTHOCHTenbHO Hyneaoro no
TeHuuana. reHepaTop KOOP.IJ.HHaTbl y co6paH no aHanoruq
HOH cxeMe. Ha axo,IJ,e TpaH3HCTopoa T 2 H T 9 CTO.HT cTpo6u
pymmue cxeMLI M 2 /2 H M 3 /2, 3anpeiUaiDIUHe 3anycK reHe

pa Topoa a MOMeHT 3ap.H.IJ.a C 1 H Cz . 
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Puc. 6 

<l>opMapooauue caruana "llo.n.coeT" ocymecTonxeTcH cxe
MaMH M 

2 
/ 1 , M 1 

1:
1 

a M 2 
1:i , M 2 / 1 . 3a.n.ep:>KaHHble ua 

nonooauy nepao.n.a cne.n.ooauux aMnynhcbl 3r nocTynaiOT ua 
CXeMy CTp06HpOBaHHJI M2 ':I . KOTOpaH JanpemaeT DO)J.CBeT 
TO'IeK DO opeMJI JapH)J.a KOH)J.eHCaTOpOB Cl H C 2 .3a.n.ep:>KKa 
aMnynhCOB no.n.coeTa ua nonoouuy nepao.n.a oTHOCHTenhHO 
uMnynLcoo 3r Bb16paua c yqeToM opeMeuu ycTauooneuux 

ycanaTenei oTKnoueuHJI .n.acnnex. 
MaKpocxeMbl M 1-c M~ Tuna 1111>553. 
Ha puc. 6 npaoe.n.eua clloTorpa<iJux HJo6pa:>KeHHH To'le'l

uoro pacTpa, c<lJopMapooauuoro npa noMomu .n.auuoro yeT
poicTBa ua JKpaue Toqequoro .n.ucnne H OCK- 2. 

B 3aKmoqeuue aoTopw cquTaiOT cooaM npH.IITHbiM .n.onroM 
owpa3HTh 6naro.n.apuocTh B.H.IIpaxo.u.hKO 3a none3Hble o6-
cy)f()1.eHHJI .n.auuoi: pa6oTbl a B.A.)J.epeBJIKHHOH 3a aJroToB
neuae qepTe)Kei: ua pa3pa6oTauuwe ycTpoicToa. 
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