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f1pH pemeHHH lill!pOKOrO Kpyra 38Jl8'l pe3yJibTDTbl npellCT8BI!mOT COOOfi H8KO

TOpb!8 3BBHCHMOCTH OJlHOH B81111.'li!Hbl OT npyrol!. npll !KTIOI!b30BBHIIII Bbl'li!CIII!T81lb

Hbllt M8llii!H 3Til 38BIICHMOCTII Bb!Jl8IOTCSI 38K83'li!K)' B BI!JlG Ta6ni!U. ,OqeB!Ulf!O, '!TG 

npll T80JTII'lHOM npeJlCT8B118HIIH 38BIICHMOCTII. OJlHOH BGIII!cli!Hbl OT npyroii :l8TpyAI11l

eTCII onepaTHBHbll\ 8H8JTH3 nony'l8HHbiX pe3yllbT8TOB 1 Bbli!B118Hll8 38KOIIOM8pHOCTGH 

11 oco6eHHOCTeii. I1oaTOMY yno6Ho a noneaHo nony'laTb pemeaae B aane rpa¢11Ka, 

no KOTOpOMY cpaay MOlKHO cnenaTb K8'l8CTB8HIIbl8 BblBOJlbl OTHOCHTeT!bHO nony'leH

Hbllt peaynb'1'8TOB. f1ocTp08Hll8 rpa!jlH'lGCKHX 38BIICI!MOCTGH Bpy'lHYIO no T80IIll'lHbiM 

naHHb!M Tpe6yeT 6ollblilliX aaTpaT Tpyna H speMeHn. I1osTOMY np11 pemeHHH TaKoro 

pona aana'l secbMa lKenaTellbHO Hai!H'lHe ycTpoiicTaa, cnoco6aoro aaToMaTH'leCKH 

TIO AaHIIbiM, nony'l88Mb!M 1!3 3UBM, CTpOHTb rpa!jlll'l8CKII8 38BI!CIIMOCTII. 

I. fpa!jlH'leCKoe ycTpoiicTBO aa 6aae nayxKoopnuHaTHOro 

perHCTpHpyiomero rrpn6opa 

1. Haaaa'leHHe 
rpa~H'l8CKOrO ycTpOHCTB8 

B Bbi'lHCIIHTenbHOM ueHTpe 0115111 paapa60TeHo r pa!jla'leCKOe ycTpOHCTBO aa 

6aae nsyxKoopnaHaTHoro peracTpapyromero npa6opa, rrpenHaaHa'leHHOe nnH aaTOMa

TH'leCKoro Bb1'18p'IHB8HHSI aa UII8Blli8T8 B BI!Jl8 rpa!jlaKa 38BI!CliMOCTGH BHJl8 

y=f(x). 

f1ocTp08HH8 38BHCIIMOCTeii MOlK8T llp0113BOJJ.II.TbCSI B BI!Jl8 aenpepbiBHOll KpHBOii 

IIIII! no TO'lKaM. 

KoopJJ.IIHaTbl X II y BBOASITCSI B ycTpOl!:cTBO CO CT8HJl8pTBblX nep!jloKapT C 

noMOlilbiO qaTaromero ycTpol\cTaa. KpoMe Tore, B ycTpolicTae rrpenycMoTpeaa soa-

MOlKHOCTb pa60Tbl B pelKIIM8 pa:BHOMepHOI\ paaaepTKII. no· KOOpJJ.HH8T8 X 
aeaaaH-

CHMO 0T KOJlOB KOOpJl11118Tbl X 118 nepcpoKapTe. 
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B rpa~a'IeCKOM YCTpOACTBe aCrrOnbayeTCg naHeAHaH aHTeprrongnag, 'ITO noaao

JlHeT nony'IaTb ae TOllbKO TO'IHhie 3Ha'Ieaag KqopaaHaT, aaaaHHhie aa nop~oKapTax, 

HO H C onpeaeneHHOA TO'IHOCTb!O ax IlPOMe>KyTO'!Hbie 3Ha'I9HHH, 

2. Texaa'!eCKBe xapaKTepacTHKII 

Hn;Ke npaaeaeHbl OCHOBHbie T9XHB'I9CKae xapaKTepBCTHKH rpa~a'!eCKOI'O yCTpol!-

CTBa. 

1. Daoa KoopaBHaT x II y 

2. Tnn aaoaaMoA IIH~pMauaB • 

C nOMOWb!O nopcpoKapT 

10-paapHJ:lHbie aaoH'IHbie 
'IIIClla 6e3 3HaKa 

3. CrwpoCTb aaoaa • • • • • • • • . • . , , , 7 nK~/Mi!H 

4. 'l!!Cl!O nap KOOpltBHaT Ha O):{HOA rrepcpOKapTe I2 

5. 3aai!CIIMOCTb Y = f(x) Bbi'I9p'IliB89TCH H8 MBllm!MeTpOBOll 6yMare C pa60'!BMII 

paaMepaMa 

no KOOpltBHaTe X 

no KOOp.EIBH8Te y 

6. PaaMep 6yMarl! ang aanHCI! 

7. Tonmnaa aani!CB • • 

8. MaKCI!MallbHaH CTaTBCTI!'!eCKag norpewaoCTb 
38ni!Cil rpa~I!K8 OT nOllHOll WKallbl C Y'I9TOM 
norpewaocTa npeo6paaoaaTeng • • • • • • • • 

9. MaKCIIMSllbHSH llBHaMa'IeCKaH norpewHoCTb 

10. ili;!TaHi!e ycTpOACTBa • • • • . 

11. ll11anaaoa pa6oqax TeMnepaTyp • • • • • • • • 

12, noTpe6n.HeMaH MOwHOCTb (6e3 lfY) • , • , • • 

3. C 0 C T a B 

5I2 MM 

409,6 MM 

480x590 MM 

0,5 MM 

:!:0,5% 

:!:,0,5% 

220 a, 50 ru; 

1I0 B, llOCT, ('IY) 

220 a, 50 ru 

Tpexcpaaa. (qy) 

+I0° t40°C 

0,7 KBT 

B rpaq,a'!eCKOM ycTpollcTae MO>KHO BhraenaTb Tpa '!aCTa: 'IaTaromee ycTpollcTao 

(qy) 1 KaHanbi npeo6pa30BaHaH C MeCTHb!M ycTpOACTBOM ynpaaneHHH a llBYXKOOpltiiHaT

Hhil! peracTpapyromail npa6op ( llPn), 
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'I aT 8 10 ill 6 e Y C T p 0 ACT B 0 ( qy) • 'IHTarowee ycTpoliCTBO npeaHa3H8'I9HO ):lllH 

UOCTpO"tti:OI'O C~HTb!B8HHH aH~OpM8UaH 1 38IlHC8HHOA H8 CTaHaapTHb!X 80-KOllOHHb!X 

nep~OK8pT8X, H BblltS'Ia ee B aaJ;~e 3J19KTpaqecKaX HMnyllbCOB. 

'IT06bi o6ecne'IIITb HOpMallbHyiO pa6oTy llPn, np0113BO):laTellbHOCTb 'IY C no-. 

MOWb!O peayKTopa IlOHII>KeHa ):{0 7 n~/MBH, 

Ha~opMAUHH, npeaaaaaaqeaaas anH BBOAa a rpa~aqecKoe ycTpol!cTao, pacnona

raeTcH aa nep~JtapTe onpelleneHHb!M o6pa3oM. Bee aeo6xoAaMhle npeo6pa3oaaHHH 

HH~OpMSUBH (JtOMrraHOBKS, B"160p M8CWT860B, npacaoeHH9 npH3H8KOB a T.n.) BbinOJ1-

HH9T CT8Hlt8pTH8SI nporpaMMa, K KOTOpOII. MO>K9T 6b!Tb rrpOi!3B6ll9HO o6paweHH9 nocne 

peweHHSI 38):{8'IB, 

nopHJ:lOK p8CllOJlO>K9HIISI aH~OpMSUHB Ha nep~OKapTe npeaCT8Bll9H B Ta6naue I. 

Haaaaaae 

OM 

BM 

X 

y 

on 

nn 

nT 

Haaaaqeaae 

npii3HaK HanB'!BSI 
IIH~OpMSUHII B 
CTpOKe 

npa3HaK KOHUa 
rpa~aKa 

llHCKpeTHble 3Ha
'19HHSI KOOPlliiHST 

npa3H8K "ony
CTIITb nepo" 

npa3H8K "noa
HHTb nepo" 

npi13H8K "noCTa
BIITb TO'!Ky" 

Ta6n11ua 

P a:cnono>Keaue 
/N£,N9 K011./ 

I8 

80 

65, 64,62,6I,60, 
59, 57. 56, 55,54 

77, 76,75,74,72, 
71, 70,69,67,66 

47 II /an11/ 44 

46 11 /ana/ 42 

45 H /ana/ 4I 

npiiM9'!8HB9 

B CTpoxe pacnonaraeT
CH KOHTpOllbHSSI CYMMa 

HcnollhayeTcH IO p. 
aapeca A

2 
HcnonDay~TCH 10 p. 
allpeca A3 

0001, 0010 llllll 

OOII no.aapecy AI 

0002 1 0020 Hllll 
0022 no aapecy A

1 

0004, 0040 llllH 
0044 no aapecy AI 

Kaaanhr npeo6paaoaaHIISI c MeCTHbiM ycTpollcTaOM ynpaa

n e H H Sl, lJacnoaaH aH~OpMaUHSl 113 lJY UOCTynaeT B KaHallbl npeo6pa30B8HHH KOOp-
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AHH8Tbl X II KOOpAHH8Tbl Y • Kaaanbr o6ecne'IHBaiOT npeo6paaoeaaae nocTynaro-

!UHX AHCKpeTHbiX 3H8'19HHH KOOPAHHaT B 8HanorOBbl9 HanpHlK9HHH C JIHHell:aol!: HH-

TepnoniiUHefi MelKny TO'lHbiMH 3Ha'I9HIIHMH, .!laana30H H3MeH9HHSI BbiXOAHbiX Banpg

}l<eHHH ( 0-10) B AJIH OOOHX KaHaJIOB, 

YnpannHIOIUag HHQJOpManHH nocTynaeT Ha qy e MeCTHOe ycTpoilcTeo ynpaene-

IIHH ( MYY), KOTopoe o6ecne'lHBaeT: 

8) ynp8eneHHe KaHanaMH npeo6paaoeaHHH; 

>3) ynpaenea11e rronaqeii nepcjJoKapT B 'lY.; 

n) ynpaeneH11e pa6oToil nepa .!lPn; 

1') B03Bp8T B HCXOAHOe nonOlK9HH9 no npH3HaKy •KOH9U rpacjJHKa', 

ilnyXKOOpAHHaTHhlH perHCTPIIPYIOIUHA n p II 6 0 p ( .!1 p ri ) , .!ley X- , 

!WOpJUI!WTHh!il peri!CTpllpyiOIUHil np1160p npenHa3Ha'leH AnSI 3anHCII Ha nnaHIUeTe B BH

ne l'p[l[pi!Kil 38BI!CIIMOCTeil B!I;:ta 

y ~ f (X), 

rne nepeMeHHbie X II y npenCTaBnHIOTCSI HanpHlK9HHSIMII nOCTOSIHHOf'O TOKa, 

flpa6op COCTOIIT 113 ABYX aCT8TH'l9CKHX Cn9ASIIUHX CIICT9M nOT9HUIIOM9TpH'le

CKOf'O THUS, 6noKa ITHTaHHH, naaenH ynpaBneHHH, pa6o'lef'O CTOna, BaKyyMHOf'O 

YCTpOHCTB8 nng 06ecne'leHHSI KpenneHBSI 6yMaf'H Ha CTOne, 'lepHHnbHHUbl C nepOM 

II KHHeMaTII'!eCKOll CIICTeMbi, 06ecne'IHB8101Uel!: nepeMeiUeHHe nepa B nnOCKOCTH ABYX 

KOOpAIIHaT, 

BXO,!tHhle HanpSilKeHHSI KOOpAHHaT noCTynaiOT Ha 9Jl9KTpOHHbie ycHni!TenH cne,Qg

LUI!X CHCTeM, C IIOMOIUbiO KOTOph!X 9TH HanpglKeHHII npeo6pa3yiOTCg B nponopUHQ

HanbHhlil yron ITOBOpOTa Ha BhlXOAHhiX OC!IX cne.rt!IIUHX CHCTeM, BbiXOAHbie OCH cne

AIIIUHX CIICTeM, KalK.rtaH 'lepe3 CBOIC KHHeMaTH'IeCKYIO uenb, CBH3aHbl 0AH8 C nepoM, 

OCyllteCTBnHIOIUHM 3anHCb Ha rpaQJHKe no OCH "y " , a BTOpa!! C KapeTKOJI:, OCyiUe

CTBni!IOIUefi 3an11Cb H8 r paQJHKe no OCH "x ", 

I1p11 pa6oTe ilPI1 B COCTaBe rpaQJH'IeCKOf'O ycTpOllCTBa no o6eHM KOOpAHHaTaM 

IICriOnb3YIOTCI! IUKanbi ( 0- + 10) B, 

4, fl pH H ll H n p a 6 0 T hi 

6noK-CXeMa rpaQJH'19CKOf'O yCTpOllCTBa npenCTaeneHa Ha pHC, 1, 

Kanan x OTnH'IaeTC!I OT KaHana Y TeM, 'ITO B HeM npenyCMOTpeHa B03-
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MOlKBOCTb pa60Tbl B pelKHMe paBHOMepRoll: pa3BepTKH no ~OOpAHHaTe X • B o6meM 

cnyqae o6a KaHana pa60TaiOT aHanora'IHO, 

PaccMoTpHM pa60Ty onaoro KaHana, riycTb e perHcTpe P2 aaxonHTCH TeKy

mee 3Ha'I9HHe KOOpAHHaThl (B HCXOAHOM nOJIOlKeHHH perHCTp P2 HaXOAHTCSI B Hyne

BOM COCTOSIBHH), I1apanneJ1bHblll: 10-pa3pHAHbiil KOA O'lepeAHOil KOOPABHaTbl nOCTy

naeT Ha perucTp Pl. Bhi'IHTall H3 coneplKl!Moro perHcTpa P2 coneplKHMoe perHc'l'pa 

Pl, QJyHKUBOHaJ1bHhifi cyMMaTop CM cjlopMHpyeT eenH'IHRY npHpameHB!I KoopnaHa'l'hi 11 

ero 3HaK, C H9KOTOpOll: 3a.rteplKKOll: no OTHOWeHHIO K MOMeHTY· nOCTynJIElHilll KOAOB 

KoopttHHaT no HMnynbcy CH 113 'lY 3anycKaeTC!I MYY, KOTopoe 1\JHKCHpyeT npHMofi 

KOA npHpameHH!I H ero 3HaK B ll-pa3p!IABOM pet;HCTpe P3. 

OnaoepeMeHHo 3anycKaeTcll 6nOK MYY, o6ecne'IHearomHil nn11 KalKnoro KaHana 

lj!OpMilpOBaHH9 H900XOJlHMOrO 'IHCJia IIHTepnOJIIIpyiOIUHX HMnyJ1bCOB B COOTB9TCTBHII 

c eenH'IHHOll: npHpameHHH, KOTOpoe xpaHHTcs a perHCTpe P3 naaaoro KaHana. 

C BbiXO)la 3TOrO OJIOKa HHTepnOJIHpyiOmHe HMllYJibCbl nOCTynaiOT Ha C'I9THhill: 

axon perHcTpa P2, KOTOphril npencTaBnseT co6ofi peeepcBBHbill: c'leT'IHK, pa60TaiO

mHll: B pelKHMe CJ10lK9HHH HJIH Bhi'IHTaHIIH B 3aBI!CIIMOCTH OT 3HaKa npi!pameHHllo 

TaKHM o6pa30M, B KOHUe KalK.rtoro TaKTa B peri!CTpe P2 ycTaHaBJIHBaeTCH KOA KOOp

AIIH8Tb!0 nOCTym!BWefi B Ha'lane TaKTa B perHCTp Pl. I1p11 3TOM 113MeHeH1!9 COJlep

lKI!MOrO perl!CTpa P2 npoHCXOJli!T HenpephiBHO B TOM CMbiCJ19, 'ITO B JIIOOOil Mo

MeHT apeMeHH coneplKi!MOe perHcTpa P2 1!3MeiHieTcs ae 6onee, "!eM aa enHHHUy, 

PeracTp P2 HarpylKeH sa npeo6paaoaaTenb 'Kon-aaanor•. I1peo6pa3oBaTenb 

'Kon-aaanor* npencTaenseT co6oll: ll-pa3psnahril npeo6pa3osaTenb ~pannenbaoro 

nelkTBHH C CyMMHpOB8HHeM TOKOB Ha uenaofi JIHHIIH THna R - 2 R , .!leCSTb pa3pH

AOB npeo6pa30BaTeng HCnOJ1b3yiOTCSI nns npeo6pa30B8HHH TeKymero 3H8'1eHH!I KOOp

JlHHaTbl, KOTOpoe HaXOJlHTC!I B perHCTpe P2, a 11-fi pa3pSA - AJISl KOMneHC8UHII 

norpewHOCTH cnenSilllell CHCTeMhl .!lPI1, B03HHKaromell: H3-aa nroljl:ra a TpeHHSl, KalK-:

JJ.hill pa3pHJl npeo6pa30BaTeJ1g BhinOJIHeH nO CX9Me CT80HnH3aTOpa TOKa C KniO'IOM, 

f1on6op 3Jl9M9HTOB MaTpHUhl C BbiCOKOll: TO'IHOCTbiO, HCnonb30BaHHe Kp9MHH9BhlX Tpl!

OAOB (Tana I1106 H TI102) H !IX OT60p no napaMeTpaM n03BOJ1HJ1H nony'IHTb norpew

HOCT!o npeo6pa30BaHHH "" 0,3%. 

Bhrxonaoe aanpslKeHae c npeo6pa30BaTens nonaeTcs Ha cooTseTCTByromall axon 

CJI9ASilllell CHCT9Mbl .!lPI1 il o6pao8ThiB8eTCg B Bll.!t9 nepeMerueHHH KapeTKH Hnll nepa, 

I1oCTpOeHHe 3aBIICHMOCTII y = f (X) MO}KeT npOH3BOAHTbCSI JIHOO no TO'IKSM, 

n1160 B BH]J.e Henpepb!BHOll KpHBOil, 8hi6op CIIOCOoa nOCTpOeHI!Sl ocymeCTBnseTCSI COOT-
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aeTCTBY!OIU~M o5paweHIIeM K CTaHAapTHOl! nporpaMMe np11 BbiBOAe AaHHbiX 113 Bbl'iii

CJ111TeJ1bHOl! MaWIIHbl, KpOMe TOI'01 B I'pacjw:qeCKOM yCTpOl!CTBe npeAyCMOTpeHa B03-

MO)!<HOCTb 3a.QaHI!ll pe)I{I!Ma pa50Tbl napa C naHeJlll ynpaaneHI!ll BHe 3aBI!CIIMOCTII OT 

npH3HaKOB, IIM9!01UHXCll Ha nep!I>OKapTaX, 

B pe)I{I!Me noCTpOeHI!ll no TO'iKaM ABII)I{9HHe Me)!<.Qy TO'iHblMII 3Ha'i9HIIl!MII KOOp

AIIHBT (3aAaHHbiMII Ha nep!l>oKapTat) npOH.3BOAIITCll C noAHl!TbiM nepOM, B KOHUe 

Ka)I{.QOI'O TaKTa, KOI'Aa O'iepeAHall napa JtOOpAI!HaT OTpa5oTaHa, no npK3HaKy 'no

CTaBIITb TO'iKy' (fiT) CTaBKTCll TO'iKa nO.Qa'iel! KpaTKOBpeMeHHOI'O IIMnyJJbC8 Ha

npg)l{eHIIll Ha o5MOTKY 3J1eKTpOMai'HIITa nepa. 

flpll Heo5XOAIIMOCTII nOCTpOI!Tb aenpepb!BHY!O KpiiBY!O nocne TOI'O, KaK OTpa-

5oTaHa nepBal! napa KOOpAI!HaT, no' npii3HaKy 'onyCTIITb nepo' (Gfl) Ha sneKTpo

Mai'HIIT napa no.QaeTCll Hanpl!)I{9HII9 0 II nepo onycKaeTCll • .D.BII)I{9HIIe C onyweHHbiM 

nepOM npoAOJJ)I{aeTCl! AO TeX nop, noKa He nocTyniiT np113H8K "nOAHl!Tb nepo' (flfl) 

11n11 npii3H8K "Koaeu rpa!I>11Ka' (BM). B STOM cnyqae aa~Ipl!)!<eHIIe c sneKTpo

MarHIITa napa CHI!MaeTCll, II nepO nOAHIIMaeTCll, 

no npii3HaKy 'Koaeu rpa4>11Ka" (BM) MYY o5ecne'illaaeT pe)!<HM Bhi'iiiTaHIIll 

AilS! pei'I!CTpa P2x II P2 Y AO TeX nop, noKa o5a pei'IICTpa He nepe!i.QyT B Hyne

BOe COCTOl!HIIe. 3a C'i9T 3TOI'O ocyweCTBJ1l!9TCll nnaBHb!H B03BpaT KapeTKII II napa 

B IICXOAHOe nOJ10)1{9HII9, 

MaCWTa5bi KOOpAIIHaT X II Y MOI'YT 5b!Tb Bhi5paHbl aBTOMaTH'i9CKH CTaH-

AapTHOll npOI'p8MMOl!, KOTOpal! o5ecne'iiiBaeT MaKCIIMaJJbHOe HCnOnb30BaHHe pa5o

qero nOJI.i•, 0.QHaKO B 3KCnepHMeHTaJ1bHbiX .QaHHbiX BCTpe'ia!OTCll cnyqaH, KOI'Aa 

CpeAII nonyqeKHOI'O MaCCIIBa eCTb TO'iKII, KOTOpbie, He npe.QCTaBnllll npaKTII'ieCKOI'O 

IIHTepeca, Bnlll!!OT Ha Bbi5op MaCWTa5a KpiiBO!i B uenoM. B 3TOM cnyqae npll aBTO

MaTII'ieCKOM Bbi50pe MaCWTa5a MO)I{eT OKa3aTbCll, 'iTO none3Hb!l! yqaCTOK Kpi!BO!i 

5yAeT Bbipa)l{eH cna5o. '-ITo6bi 1135e)l{aTb 3TOI'O, npll o5paweHIIII K CTaHAapTHOH 

nporpaMMe yKa3hiBa!OT )l{enaeMbie MaCWTa6bi no OCSIM KOOpAIIHaT, CTaHAapTHal! 

nporpaMMa orpaHII'iiiBaeT KOOpAIIHaTbi, BbiXO.Ql!IUIIe 3a pa3plJAHY!O CeTKY 1 MaKCII

ManbHbiM 3H8'ieHII9M, 

C U9J1b!O yny'IWI!Tb xapaKT9piiCTIIKII nepeXOAHOI'O npouecca CJ19Al!Wel! CIICTe· ·-· 

Mbl ,D.J:!'[I II nOBbiCIITb TO'iHOCTb o5pa50TKII KOOpAIIHaT Upll 50J1bWIIX npllpaweHIIl!X 

B I'pa!I>11'19CKOM ycTpOliCTBe nOMIIMO OCHOBHOI'O (Manoro) TaKTa pa5oTbl MYY IIC

nonb3yeTCl! TaK Ha3biBa9Mbili 5onblllOli TaKT. flpllpallleHI!ll KOOPAIIH8T M9HbWHG 1 /8 

MaKCIIMaJ1bHOI'O 3Ha'i9HIIll OTpa5aTbiBa!OTCl! B T9'i9HII9 ManOI'O TaKTa, .QniiTenbHOCTh 
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KOTOpOI'O COCTaBnl!eT -"' 450 MCeK. B 3TOM cnyqae no.Qaqa KapT B '-IY npOIICXOAIIT 

aenpephlsao. B cnyqae, ecna np11pameaae XOTll 5hi o.Qaol! KOOpAIIHaThi 5yAeT ;:: 1/8 

MaKCIIManbaoro 3Ha'ieHBll, MYY !l>opMIIpyeT CIII'Kan • 5onbwoe np11paweH11e • (BIT), 

no KoTopoMy npexpamaeTcll nonaqa xapT s '-IY 11 npoac~OAIIT nepeKnroqeaHe aa 

pa50TY C 5onbWBM TaKTOM, .D.niiTenhHOCTb 50J1bWOI'O TaKTa COCTaBnlleT "' 2400 MC9K, 

B KOHUe 50nbWOI'O TaKTa CBI'Han -Bfl CHIIMaeTCl!, B0305HOBJ1l!9TCl! nOAa'ia KapT 1 II 

113 '-IY nocTynaeT cne.Qyrowall napa xoopAIIHaT. 

B xoaue Ka)l{noro TaKTa pa5oTbi MYY npOII3BOAIITCl! ycTaHOBKa B aynesoe 

COCTOl!HIIe periiCTpOB p} X 

nono)l{eHae. 

11 Ply II CaMO MYY B03BpawaeTCll B IICXOAHOE 

5,Q KOHCTpyKTIIBHOM BblUOnHeHRII rp!I>H'i9CKOI'O 

ycTpOl!CTBa 

'-IY II ,D.Pfl l!Bnl!!OTCll CepHliHbiMII ycTpOl!CTBaMR. 

KaHailhl npeo5pa30BaHI!ll H M9CTH09 ycTpOl!CTBO ynpaBJ19HHll CMOHTIIpOBaHbl 

B cTaHAapTHOil CTOI!Ke, paapa5oTaHHOil B OHHH. Bell nor11xa BbmonHeHa Ha ocaose 

yHH!I>IIUIIPOBaHHOH llOTGHUHanbHOH CRCTeMbl sneMeHTOB 1 I!CnOJ1b3yeMOli B Bbl'IHCnll

'l!enbHbiX MaiUHHaX CepHH "Ypan'. HCKniO'iGHHe COCTaBnl!eT npeo5pa30BaTenb "KOA

aHanor•, cneuHanbHO paapaGoTaHHbiii AnH rpa!I>R'ieCKoro ycTpoikTsa. H eaaa'ii!TenbHhlA 

pa35poC pe)I{HMOB pa50Tbl CT86HnH38TOpOB TOKa npeo5p830BaTenSI U03BOni!J1 113I'OTO

BI!Tb IIX B MO.QynbHOM IICUOnHeHIIH KaK CTaHAapTHbl9 3J1eMeHTb!, ,D.ngi MOHTa)l{a CTa-

6Hnll3aTOpOB TOKa I!Cnonb30B8Hbl !IJJ8Tbl, npeAH83Ha'ieHHbie AnSI MOAYJ1SI Tl!na •r• • 
MOAYJ1b CO CTa6HJ11!3aTOpOM TOK8 HMeeT ycnOBHOe Ha3B8HI!e - Moaynb TH!I8 'flp". 

flpeo6pa30BaTenb OAHOI'O KaHana MOHTHpyeTCSI B THnOBOA Sl'ieAKe. ConpOTI!BneHIIll 

MaTpi!Ubl paC!IOJ10)I{eHbl Ha MOHTa)I{HOH nnaTe, a nepeMeHHbie CO!IpOTHBneHHll .QnSI 

onepaTIIBHOH perynHpOBKH pa6oqero TOK8 CTa6Hnl!3aTOpOB CTaplllHX 'ieTbipex pa3pS!

AOB BhiHeceHhi aa nepeAH1010 nanenh gqeliKH. 

CTaH.QapTHaSI CTOl!Ka npellCTaBJieHa Ha piiC, 2, 3necb: 1 - BeHTHnSIUHOHHb!H 

6noK; 2 - 6noKII nHTaHHSI; 3 - 6noKH gqeeK; 4 - naaenb ynpaaneHIISI; 5 - Tene)I{Ka; 

6 - TyM6nep 'CeTb' j 7 - TyM6nep 'BeHTHIHIIIUSI'. 

BnoK SI'ieeK npencTaBnSieT co6oil MeTannuqecKIIil csapHoil KapKac, B KOTopoM 

p83l\teiUa!OTCll 12 CTaH.QapTHbiX gqeeK, Me)l{5noqaaSI CBSI3b OCyiUeCTBnl!eTC51 
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qepe3 ABa 30 -KOHTaKTHb!X pa3'b9Ma HOlK9BOf'O THna, a npH He06XO!lHMOCTH H '19p93 

aonOJIHHT9llbHole pa3'b9Mbl, 

II. nporpaMMa npeo6paaoaaHHH 'IHCJIOBOI'O MaTepnana 

1. 06mne c·senea:IIH o nporpaMMe 

npeo6pasoaanne 'IHCJIOBOf'O Ma'l'ep.llana H3 llBOH'IHOI'O Koaa MalllHHbl M-20 B KOA 

rpaljJH'!eCKOI'O YCTpOfiCTBa, npHCBOeHHe IIpH3HaKOB H npo6HBK8 KOAOB Ha rrepljJoxapTaX 

ocymeCTBJIHeTCH B 3UBM C nOMOIIlhiO CIIeUHallbHOfi nporpaMMb!, 

nporpaMMa OljJOpMnena KaK CTaaaapTHBH (en) B CHCTeMe He-2 AJIH MBIIIHHbl 

M-20. 

.Unnna nporpaMMbi n =410(SJ KOJ:IOB, 

8 Ka'!eCTBe pa60'IHX H'!9eK en HCUOllh3yeT TOJihKO B'iel!KII 0001-00IO, a TBK~e 
nHTb H'IeeK, yKa38HllbiX B CTpOKaX o6pameHHll Ken: <N>,<x >, <y >,<M >,< M >. 

0 0 z y 

HaKonneaHe np~o6paaosaanoro 'Incnoaoro MaTepnana npOH3BOAHTCH nenocpeacTaena:o 

na 6yljJepe. 

K llPYf'HM en AaB:Hag nporpaMMa He o6pamaeTCSI, Yxa3aB:B:b!e ,Bhlme pa6o'!He 

pa3Mepbl JIHCTa 5I2 x409,6 MM nporpaMMOl! OKpyi'JIHIOTCH AO 500 X 400 MM, 

2. 06pamenne K en 

Ecnn Tpe6yeTCH rpynny H3 • m -rpaljJHKOB Bbl'!epTHTb B 0,/:IHOM o6meM llliH HHX 

MaCIIITa6.~. H B O)lHOl! CHCTeMe KOOpAHHaT, TO B o6pameHHH K en HylKHO 3aJIOJIHHTb 

2m+ 3 CTpOKH, nocne,[IHSISI. napa CTpOK AOlllKHa COAeplKaTb COOTBeTCTBYIOIUHe npna-

HaKH KOHUa HHijJOpMaiiiiii. 8 npouecce P,a60Tbl en npeanonaraeTCI£, 'ITO B M03Y 

MaiiiHHbl ylKe HaXO)lSITCSI B llBOH'lHOM KOAe. BCe m nap Ta6JIHII KOOPAIIHaT 

(k J ( k J 
l x I, l y I; i ~ 1, 2, .•. , n ; k ~ 1, 2, .. :, m 

i i I< • 

n k - KOJIH'!9CTBO KOOpAHHBT B OllHOl! Ta6ll%fi!Ji:, R k :S. 511 m - KOJIH'!eCTBO 

nap Ta6nnn (rpaljJIIKoa}, m- ne orpaHH'!eno. 

IO 

I( - 1 16 I( 7501 76IO 

I( rr
1 

Orr
3 

4> < xo > Ncn 
<Mz>} 

I(+ 1 rr Orr M <yo> <N> <M > I 3 
y 

K + 2 " 00 
(I) .;" J nepBbll! I'paljJHK I 

p <X I > n I 

K + 3 rriOO (I~ (I J p <y I a 
y 

( 2 J .:"} nocneaB:Hl! rpaljJnx 
K + 4 rriOO P+k<x

1
> n2 

K + 5 " 00 
( 2 J ( 2 J P+k <y
1 

> a I 
y 

CTpOKH K H K+ I 
coaepJKaT HHijJOpMaUHIO 0 pa3MelUeHHH rpaljJHKOB Ha liHC 

MaCIUTa6ax no OCliM II Bbi6ope Ha'lana CHCTeMbl KOOpAHHaT. 

KalKAOMy I'paljJHKy COOTBeTCTsyeT napa CTpOK 

K+2 K + 3, ... , K + 2 + m K+3+m. 

< Mz > ' <My>, <x 0 >, < Y 0>- aapeca H'leeK, B KOTOpbiX HaXOAHTCH 3a)laHHb19 ae• 
liH'IHHbl MaCIUTa6oa no OCSIM M z , My II KOOpllHH8Tbl X O , yO llB'IaJia OTC'I9Ta 

KODpAHHaT X, y , TO'IHb!l! CMb!CJI B9JIH'!HH MOlKHO llOHSITb H3 tjlOpMyn (I) AliH on

p9A9ll9HHSI HCTHHHbiX (aaaaHHbiX Ta6JIHU8MH) KOOpllHHBT TO'IeK no nony'leHHOMy rpa 

ljJHKy: 

x~x 0 +M e 
Z X 

( 1) 
y~y +Me 

0 y y 

rne X' y- KOOPilHHaTbi, 38A8HHb!e Ta6nnuaMn; ex,ey- paCCTOHHHSI B MHJIJIH

MeTpax 0T Ha'!aJia 0TC'I9Ta AO IICKOMOI! .TO'IKH rpaljJHKa, H3M9peHHbie BllOllb OCel! 

KOOPAHIIaT, 

EcnH a o6pameHHH K nporpaMMe KaKHe-nn6o na anpecoa < x 
0 

> , < y 
0 

> , 

<Mx> 1 < My> paBHbl Hynro, TO nporpaMMa C8Ma onpeaeJIH9T COOTB9TCTBYIOIUYIO Be

liH'IHHy no ¢opMynaM (2) 

X 0 ~ X min ' Y 0 ~ Y min 

M ~ [ Xmin -Xo) M ~[ Ymax-Yo 
X 500 }.( ' y 400 M 

0 0 

(2) 
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"" 

t 

X: min ' Ymtn ' J: maz ' Y maz - MBHHM81IhHhie II M8KCHM8JibHbl9 3H8'19HHH KOOp-

aaaaT no aceM y~aaaHHhlM B o6pameaaa Ta6nauaM, 

4epea [ z )]M 
. 0 

ro 6onbmero 

- o6oaaa'l:eaa uenag 'laCTb 'lacna z , oxpyrneaaag ao 6na*aAme
a 

'l:Hcna a a rrocneaoaaTem.aocTa M 0 = { 1 ; 1,5; 2; 3; 5; 8) x 10 , a - uenoe 
'IHCJ!Ox) 

mTa6hl 

M - ycnoaaoe 'l:Bcno, aaaaromee aononaBTenbahle orpaHH'IaHBH aa Mac-

M 

01 

21 

41 

61 

Orpaaa'la.IUIH aa MX,My. 

HaT orpaHH'I9HHA 

Mx=My=mn(Mx,Myl 

M0 =0;2; 5). lOa 

M =M 
X y 

a 
M0 .. (1;2;S)·l0 

41 - ycnoaaoe 'IHcno, onpeaenHIOmee paaMemeaae rpyrrrrhr rpa<jlBKOB aa <jlopMaTe 

JIHCTa, 

3aa'laHHH 41 aa pacyHKe aanacaahl aa Tax 'laCTHX nacTa, aa KOTOphrx rrpB 

aaaaoM 41 6yayT paaMemeahr rpa<jlaKB. 

EQ!LJ' f'lO'l'li'l ~ 

Ecn11 ace x 0 , y0 , M x , MY orrpeaeneahl caM oil:. rrporpaMMotl:, To BCH rpyrr

rra rp~KOB nonaoCTbiO paaMeCTHTCH aa yKaaaaaotl: 'ISCTH JIHCTa, Ecn11: aeKOTOphre 

11:3 STII:X B9JIH'II!H OhiJIH 38A8Hhl B o6pamaHHH K en TSK, 'ITO 'I8CTb rpa<jlHKa He pa3-

MemaeTCH HS YK838HHOfi 'ISCTH JIHCTa, TO rrporpaMMa BC9-T8KH BhiA89T pe3yJibT8T, 

npa Bhl'l9p'liiB8HIIH TSKOI'O rpa<jlaKa ·nepo rrpaoopa .liOAHIIM89TCH Ha rpaaaue II oyaeT 

nepeMel11aTbCH BAOIIb aee ao 6na*ailmell 1!3 O'lepeaahiX TO'leK, rrpHaaane*amHx yxa-

3aaaoil ~acTa nacTa. B sToA TO'lKe rrepo onycTHTCH a Bhi'lepqaaaaae rpa<jlaKa npo-

AOJI*HTCH, 

< N >- aapec H'l9ilKH, B KOTOpyiO rrepea o6pameaHeM K en 3aHOCIITCH Hynb HJIH 

nro6oe uenoe 'lHcno, 

x) Ecn11 ITO .OCH X ( y) rpa<jlHK 38HII:MaeT rrOJIOBHHy JIHCTa {41 ~ 0) , TO COOT-
BaTCTByiOmll:il pga M 0 3aMeHHeTcH aa 2M

0 
• 

12 

.. .:& -~~ . 

nocne rrepljlopau~~:a oqepeaaoro rpaljlaxa conep)I(HMoe li'!ei!xa < N > · rre'laTaeT 

aa aTRKeTKe a yaenH'lHBaeTcH aa enaaauy. eTpoxu K + 2 , K + 3 coaep*aT 11: 

ljlopMauaro o rrepaoM rpaljlaKe • 

< x
1 1 1

> - Ha'lanhabre anpec Ta5nRUhr I . I X (I 11 

< yC 
1 >> - aaqanbHbill aapec Ta6nanbi I 

I > 

I yC I) I 
(I) 

. a = 
" (I) 

a = 
y 

< (I) > 
X I+ I 

<y (I) > 
I+ I 

- < X (I)> 
I 

- < y(l) > 
I 

I ' 

.rrpapamea11e anpecoa B Ta6n~~:uax, 

I X l I 11 ' I y ~I) I. 

n 1 - 'lHCJIO TO'leK Ha .llepBOM rpaljJBKe, 

H T,n, 
AaaJIOI'H'lHO 3anaeTCH B K + 4 , K + 5 HHijJOpM8UHH nng BTOporo rpaljlaKa 

k - .llpH3H8K KOHUa HHijlopMSUHH 

k 

01 ae rrocnenaHll rpaljJHK 

41 rrocnenaal! rparjlaK 

p - ycnoaaoe 'lHCno, aaaaromee pe*HM pa5oTbr rrpa6opa 

p 
Pe*HM 

01 Bbrqep'lHBaeTCH aerrpepbiBHaH KpHBaH 

Jl eTaBHTCH TOJibKO aaaaaabre Ta5nauel! TO'lKH 

p + k- JIOI'H'leCKaH CYMMa KO.QOB p H k .. 

N 
nocne rrepcjlopauuH rpaljJHKa Ha .lle'laTb BbinaeTCH 9THK9TKa H3 .liHTH 'lHCen: 

M , M 
" y 

xo ' Yo 

nepljloKapTbl HHKaKHX HOMepoB He conep)l(aT. 

nPI1ME4AH11E: nocne pa60Tbl rrporpaMMbl B H'lei!KaX 0002-0005 B nBOH'lHOM KO 

coaep*aTcH cneayromae qucna: 

0002 - xo 

0003 - y
0 

0004 - "\. 

0005- My 
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8 H'18itKy 0001 38HOC)ITCS! KOHCT8HT8 )lJIH K3M8H8HHS! yCnOBHOT'O 'IKCJia cl> , EcnH 

nocne o6pam~HHll K en UOCTBBHTb KOMBHJlY 

Q__ 15 K 0001 K 

TO npK pa60Te nporpaMMhi a uaxne <I> 6yJleT 8BTOM8TH'I8CKK H3M8H51TbCS! TBKHM 

o6pasoM, 'IT06hr KBlKJ:IBSI nocneayiOmaH rpynna rpaqlHKOB pa3Memanacb aa aoaoll: no

noaaae ('leTaepTH) nacTa, 

Ecna lKe <I> 6hmo 3BJ:IBHO ayneM (aecb nacT), TO a II'Ieilxe 0001 acer):la 

6yJ:~eT HYJib, 

3, exe M a pa60Thi nporpaMMhi 

en, npocMaTpiiBBS! ace Ta6JI111lhl I x(k) I • k ~ 1,2, .... m ' Bbi611paeT X 
(k) I mtn 

11 x , a saTeM 113 Ta6n11u I y I Bhi611paeT y a y •= I m~ •= 
Benii'IIIHhi x0 , y 0 , M x , MY onpeaenHIOTCII no <jlopMynaM (2) HJIH Bbi-

6HpaiOTCII H3 Sl'leeK, YK83aHHhiX B o6palll8HIIII K en, 

Ecnll B o6pameHIIH K en coaeplKaTCII YKB3aHIIH Ha Bbi6op X II M OAHQ-
0 X 

apeMeaao, TO npocMoTp Ta61Ulu I x< k 1 I ae npoiiSBOAIITCsr, aaanorii'IHO ae npo-
( k) I 

CMaTpiiBBIO'I·csr Ta6nauhi I y 
1 

I , ecn11 yxasaabi y
0 

II M
y 

OnpeJ:~enRa xo ' y 0 , M x , MY , nporpaMMa Bhi6HpaeT CTpoKy sa cTpoxoi! 

I ( s) I 
X 1 , npeo6pasysr ee B KOA rpa<jlH'I8CKOT'O yCTpOHCTBB, 113 O'IepeJ:IHOfi Ta6JIR!lhl 

PesynbTaT sanRChiaaeTCSI na 6y<jlep rpynnaMH c npoMelKyTO'IHhiM HaKonneHIIeM a ..... 
9 SI'IeilKax M03Y, npuHaJ:~ne.lKamnx pa6o'IeMy non10 caMoli: nporpaMMhi, KorAa acsr 

(.) 

Ta6nana I x 1 I 6yAeT npeo6pasoaaaa K sanKcaaa aa 6y<jlepe, aaanoruqaasr npo-

1 1 •ll U8Aypa llOBTOpii8TC51 ):IJIS! T86JIRUhl y 1 Tiplll 3TOM pesynbTaT 3aUIICbiB88TCS! 

a Te lKe SI'IeilKH 6y<jlepa, o6pasysr c I x < • 
11 norR'IeCKYIO cyMMY aenepeceKaiOlllRX-

1 

CS! KOAOB, 

0AHOBp8M8HHO C npeo6pa30B8HH8M KOOpJ:IRHBT npORCXOART npRCB08HH8 BM 

ynpaBJIS!!OlllHX UpH3H8KOB Px , PY : on, nn, TIT. 

px py X y 

14 

Tiocne npeo6pasoaaRII:sr B-olt napbi Ta6nau aa 6y<jlep sanHChiBaeTcsr HBKonne 

HBS! B M03Y KOHTpOJibHBS! CYMMa B B8Cb S -hill rpa<jluK Uep<jlopapyeTCS!, Ha neqa 

npa 3TOM BhiJ:IaeTcsr sTRKeTKa, COAeplKamasr N , x , y , M , M , nocne 'lero n 
0 0 X y 

rpaMMa nepeXOAHT x o6pa6oTxe ( s + 1 )-oil napbl Ta6nHu. 

n H T e p a T y p a 

1. E.n. Bacoa, r.M. lleTpoa, A.H. PaTHIIKOB, YcTpoilCTBO Bh!BO):Ia AaHHblX 113 

UBM liB llPn. e6. 'BonpOCbl PBJ:IH03ll8KTpOHRKR'' cep. vn ' Bblll, 2, 1964. 

15 

Pyxon11cb nocTynnna a H3J:IBTenbcKIIil OTAen 
7 J:~eKa6psr 1966 r. 
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