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BBE,[fEHHE 

llpO.D;OIDKHTeJibHaJI 3KCIIJiyaTaUHJI rrepBbiX BepCHH CHMBOJIH'IeCKO

ro J13b1Ka rrporpaMMbi ADTRAN noJBOJIHJia BbiJIBHTb ero noJio>Ku

TeJILHbie H OTPHUaTeJibHbie CTOpOHbl. llo Mepe pa3BHTHJI aBTOMaTH-

3HpOBaHHOH CHCTeMbl npOH3BO.D;CTBa ne'laTHbiX llJI~T ,D;aHHbiH CHMBO

JIH'IeCKHH Jl3biK MO,D;epHH3HpOBaJICJI H BH.D;OH3MeHJIJICJI. B \faCTHOCTH, 

6hlJI paCWHpeH accopTHMeHT KOHTaKTHbiX llJIOil.la,D;OK · ~ · 

)l;aJibHelfwee cosepweHCTBoBaHHe Ma TeMaTH'Iecxoro annapa Ta 

H BBe,D;eHHe HOBbiX npOUeCCOB BCTYIIHJIO B IIpOTHBOpe'IHe C CHMBO -

nH'IeCKHM Jl3biKOM ADTRAN , 'ITO H IIpHBeJIO K C03,D;aHHIO HOBOrO 

CHMBOJIH\feCKOrO J13biKa "llpo3a". llpH 3TOM no- B03MO>KHOCTH 6biJia 

COXpaHeHa rrpeeMCTBeHHOCTb Jl3biKOB, HCKJIIO'IeHbl paHee BbiJIBJieH

Hbie He.nocTaTKH H y'ITeHa B03MO>KHOCTb ero .nanbHeiiwero pa3BHTHJI. 

1. CHMBOJIHtfECKHR .R3b/K "IIP03A" 

K BXO.D;HOMY rrpo6JieMHO- OpHeHTHpOBaHHOMy CHMBOJIH'IeCKOMY 

Jl 3b1KY "llpo3a" rrpe,D;'bJIBJIJIJIHCb CJie,D;yiOil.IHe OCHOBHbie Tpe6oBaHHJI: 

1/ YHHBepcaJibHOCTb, T.e. B03MO>KHOCTb IIOJiy'leHHJI OIIHCaHHH 

JII060H CJIO>KHOCTH H WHpOKOH HOMeHKJiaTypbi; 

2/ y.D;06CTBO IIOJib30BaHHJI H nerKOCTb o6y'leHHJI; 

3/ B03MO>KHOCTb COKpameHHJI OIIHCaHHH IIOBTOpJIIOil.IHXCJI 3Jie

MeHTOB IIe'laTHbiX CXeM. 

CHMBOJIH'IeCKHH Jl3biK "llpo3a" CTpOHTCJI H3 CHMBOJIOB KO,D;a 

ASC- I I. a ero ocHOBOH JIBJIJieTcll rrpe.ncTasneHHe rre'laTHOH cxeMbi 

B BH.D;e KOOp.D;HHaTHOH IIJIOCKOCTH X - Y . 0CH KOOp.D;HHaT Bbi6paHbl 

cne.D;yJOil.IHM o6pa30M: 

X - ropH30HTaJibHaJI, 

Y - sepTHKaJibHaJI. 
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TaKHM o6pa30M, 3a.a;asae xoop.a;HHaT X , Y paccMaTpasaeMoii: 

TO'IKH 0,1J;H03Ha'IHO onpe.a;eJllleT ee nonO)I(eHBe Ha KOOp,IJ;BHaTHOH 

rrnOCKOC TB. 

3Ha'leHBJI KOOp,IJ;BHaT X B Y 3a,IJ;alOTCJI B .a;eCRTB'IHOH CBCTeMe 

cquc n eHBR . Qenas qacT& oTo6pa)l(aeT xonaqecTBO 6on&wux waros 

/ 2 ,5 MM/ , .a;po6Has - Manblx /0,25 MM/ . Qenas qacT& OT.a;enseTc s 

OT .a;po6HOH rrocpe.a;CTBOM CBMBOna "TO'IKa". HCXO,IJ;JI H3 oco6eH

socTeii: rrony asToMaTa A.a;Marr ' a '. 3Ha'leHHR X H Y He npeB&IwaiOT 

3Ha'leHHH 142 H 100, COOTBeTCTBeHHO . 

C ocTaB orracaHHR rre'laTHoii: cxeMbl, BblrronHeHHoro rrocpe .a;c TBOM 

CHMBonaqecxoro R3b1Ka " llpo3a" , cne.a;y iDIUHii:: 

a/ rracrropT rre'laTHoii: cxeMbl ; 

6/ TeXHH'IeCKHe XapaKTepHCTHKH ; 

B/ C06CTBeHHO OilHCaHBe Ile'laTHOH CXeMbl ; 

r/ IlpH3HaK OKOH'IaHHJI OilHCaHHJI . 

llpH3.HaKOM OKOH'IaHHJI CBMBOnH'IeCKOrO OilHCaHHJI RBnReTCJI 

CHMBOn ( $) . llo )l(enaHHIO IlOnb30Ba Tens OilHCaHBe C IlOM01l{blO 

cnosa ' PAUSW' MO)I(eT 6b1Tb pa3.a;eneHo Ha qac TH. B 3TOM cny qae 

rracrropT Ile'laTHOH CXeMbl IlpHBO,IJ;BTCJI TOnbKO B rrepBOH 'laCTH , 

a cuM son $ - s rrocne.a;Heii: . 

1 .1 . Ilacnopm net~amHoii cx eMI>I 

TiacnopT rre'laTHoii: cxeMbl BKniO'IaeT B ce6s cne.a;yiDIUBe cocTas -

H&Ie 'laCTB: 

1/ Ha3BaHue rre'laTHOii: cxeMbli 

2/ BH.a;exc rre'laTHoii: cxeM&I; 

3/ BHBUBanbl rron&30BaTeneii:. 
B Ha3saHBB rre'laTHOii: cxeMbl MoryT 6b1Tb ucrron&30BaHbl n106ble 

CBMBOnbl xo.a;a ASC- I I. MaxcuMan&sas .a;nuHa Ha3BaHBR - 50 cuM

BOnOB. llpB3HaKOM OKOH'IaHBJI Ha3BaHBJI RBnReTCJI CBMBOn "B03BpaT 

KapeTKB", KOTOpbiH MO)I(eT ,IJ;OilOnHRTbCJI ' 'nepeBO,IJ;OM CTpOKB" . 

HH.a;exc rre'laTHoii cxeMbl sso.a;uTcs c uen&IO yrrops.a;o'leHBR Ho

MeHxnaTyphl B3,1J;eJIBB B 3a.a;aeTCJI B BB.a;e : . 

1: AAA - liB - rrr - ,D;E, 

r .a;e I: - rrpB3Hax 3a.a;aHBR BH.a;exca u /3.a;ec& u .a;anee/ CMblcnosoii 

pa3.a;enuTen& /.a;soeTO'IBe/; 
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AAA - 6yxseHHoe o6o3Ha'leHue B3.a;enus /orrpe.a;enseTcs non&3o

saTeneM/ ; 

,) 

"' 

liB 

rrr 
,D;E 
"·" 

- ua¢posoii: wa¢p na6opaTopuu /li/ H oT.a;ena /B/; 

- 'IBCnOBOB WB¢p H3.a;enBR, .a;Harra30H B3MeHeHHJI 001-999; 

- rropR,IJ;KOBbiH HOMep pa3pa60TKB; 

- pa3.a;enaTen& . 

CuMson "Bo3spaT xapeTKB" /3.a;ec& H .a;anee/ ssnseTCR rrpa-

3HaKOM OKOH'IaHHJI HH¢OpMaUHH B CTpOKe. llopR.I(OK B KOnB'IeCTBO 

CHMBOJIOB BH,IJ;eKCa CTpOrO pernaMeHTHpOBaHbl. 

HHHUHanbl rronb30BaTeneii: Il03BOnRIOT KOHKpeTH3BpOBaTb He

rrocpe.a;CTBeHHbiX y'laCTHHKOB pa3pa60TKH H 3a,IJ;alOTCJI B cne.a;yiOIUeM 

¢opMaTe : 

A: <1>1 - <1>2, 

r.a;e: A - THrr rron&3oBaTens, rrpBHHMaeT 3Ha'leHHR 

E - HH)I(eHep; 

D - KOHCTpyKTOp; 

0 - orrepaTop; 
<1>1 - ¢aMHnBR IlOnb30BaTenR Ha aHrnHBCKOM Jl3biKe; 

<1>2 - ¢aMHnBR IIOnb30BaTenR Ha pyCCKOM Jl3biKe C BC" 

IlOnb30BaHBeM CHMBOnOB 3aMe1l{eHHJI. 

)];ns 3a.a;aHHR ¢aMHnBii: rron&30BaTeneii: rrpBMCHReTCR He 6onee 

18 CBMBOnOB. 

1.2. TexHut~ecKue xapaKmepucmuKu net~amHoii cxeMbl 

B .a;aHHOM cnyqae TeXHB'Iecxue xapaxTepHCTHKH rre'laTHoii cxe

Mbi orrpe.a;ensiOT: 

1/ pa3Mepbl rreqaTHoii: cxeMbi s su.a;e: 

X MAX• Y MAX /MaKCBManbHbie 3Ha'leHBJI KOOp.I(HHaT/; 

2/ reoMeTpH'Iecxue pa3Mepbl xoHTaKTHbiX rrnoma.a;ox: 

A 1 a A ~~ b ... Ak~c 

r.a;e A 1, A 2 , .. . A k - o6o3Ha'leHue THilOB KOHTaKTHbiX rrnoma.a;ox 

/eM. n.l.3/; a , b , ... e - reoMeTpB'IeeKBe pa3Mepb1 eOOTBeTeTBylO

IUBX TBilOB KOHTaKTHbiX rrnoma.a;oK, Bblpa)l(aJOTeJI B MM H, B IlpHH· 

UHile, MOryT IlpBHBMaTb 3Ha'leHBJI 0,2-3,2 /uenas qaeTb OT .a;po6-

HOB OT.a;enseTCJI TO'IKOH/; "rrpo6en" - pa3.a;enHTenb THilOB KOHTaKT

HbiX rrnoma.a;ox; "=" - yxa3aTen& 3a.a;asus reoMeTpuqeexux pa3Me

pos. 
Cne.a;yeT oTMeTBTb, 'ITO rrpu 3a.a;aHHB reoMeTpuqeexax pa3Me

pos .a;on)f(Hbl 6hlTb yxa3aHbl see THilbl KOHTaKTHhlX rrnoma.a;ox, ae

rron&3yeMble s orrueaHBB rre'laTHoii cxeMbl. 
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1.3. OnucaHue ne'lamHoil cxeM&I 

Co6cTBeHHo onHcaHHe ne'laTHoii cxeMbi axmoqaeT B ce6R: 

1/ OllHCaHHe COe~HHeHHB; 

2/ OfiHCaHHe O~HHO'IHbiX KOHTaKTHbiX nnoma~OK; 

3/ onHcaHHe 6noxoB ne'laTHoii cxeMbl; 

4/ Bbi30Bbl 6noxoB. 

Coe~HHeHHe 3a~aeTCJI onucaHHeM xapaxTepHbiX TO'Iex nocne~o

saTenbHO OT HaqanbHOB ~0 KOHe'IHOB, npH'IeM B O~HOB CTpOKe OfiH· 

CbiBaeTCJI TOnbKO O~Ha TO'IKa. XapaxTepHaJI TO'IKa COe~HHeHHJI OfiH· 

CbiBaeTCJI B nocne~OBaTenbHOCTH: 

A : ±X.Y ,K, 

r~e: X , Y- xoop~HHaTbi TO'IKH; A - WHpHHa coe~HHeHHJI /npoao~

HHxa/, Bbipa>KaeTCJI B MM H MO>KeT npHHHMaTb 3Ha'leHHJI 0.2-20; 

"+" HnH "·" - 3a~aHHe CTOpOHbl neqaTHOB nnaTbl /"+" - CTOpOHa 

naHKH, "-" - CTOpOHa ~eTaneii/; ~OCTaTO'IHO yKa3biBaTb 3HaK CTO· 

pOHbl TOnbKO llpH ero CMeHe H He yiTOTpe6nJITb B OllHCaHHJIX OCTanb

HbiX TO'IeK /OTCYTCTBHe 3HaKOB CTOpOHbl HHTepnpeTHpyeTCJI KaK 

"+"/; K - o603Ha'leHHe THna KOHTaKTHOB nnoma~KH, TeXHOnorH-

qeCKHX OTBepCTHH HnH Ka'leCTBeHHbiX H3MeHeHHH coe~HHeHHH. 

fipH OTCYTCTBHH Ha'lanbHOrO onpe~eneHHJI WHpHHbl COe~HHeHHH 

npHHHMaeTCJI A = 0,5 MM. fipH3HaKOM OKOH'IaHHJI COe~HHeHHJI JIBnJI

eTCJI CHMBon ";", ynoTpe6nReMbiH nocne 3a~aHHJI THna xapaxTepHoii 

TO'IKH /B COCTaB O~HOrO COe~HHeHHJI MO>KeT BXO~HTb He 6onee 

1365 TO'Iex/ . AnJi peanu3aUHH coe~HHeHuii cne~yeT ucnon&3oBaTb 

8 ocHoBHbiX HanpasneHHB nepeMemeHHJI TexHonoruqecxux npucno

co6neHuii nonyaBTOMaTa A~Man. 

fipHHJITble THllbl H XapaKTepHCTHKH KOHTaKTHbiX nnoma~OK npH

se~eHbl B ma611. 1, a Ha puc. 1 unmocTpupyeTCJI ux xoH!llurypauuJI. 

AnJI 3a~aHHJI reoMeTpuqecxux pa3Mepos KOHTaKTHbiX nnoma~ox 

HCITOnb3yeTCJI napaMeTp "a". 

fipHHUHITHanbHO B03MO>KHO llpHMeHeHHe Tpex THITOB TeXHOnOrH-

qeCKHX OTBepCTHB: 
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C - ~HaMeTp OTBepCTHJI 0,6 MM; 

8 - ~HaMeTp OTBepCTHJI 0,8 MM; 

Z - OTBepcTHe, no~sepraJOmeecJI 3eHxosxe. 
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Ta6/1Utla 

06oaHa~eHV~e PaaMepbl /MM/ ,lJ,~;~aMeTp 

OTBepCTVIi:i /MM/ 

M 
L 
B 

Q 
H,P 

D,E,F,G 

a b 

0 '9-1 ,8 
1 '4-2' 3 
1 ,9-3' 2 
2,9-3,8 
0 '9-1 '8 
0 '9-1 '8 

1 ,6-2 ,5 
1 ,9-3' 2 

0,6 
0,8 
0,8 
1,2 
0,8 
0,8 

Ka'feCTBeHHMe HJMeHeHHR coe~HHeHHR Ja~aiDTCR nocpe~CTBOM 

CBMBOJIOB: 

T - TO'fKa, B KOTOpOH COe~BHeHHe MeHReT CBOe HanpaBJie-

HBe; 

1 - npepMBaHBe COe~HHeHHR Ha 0,5 MM, B OCHOBHOM npH

MeHReTCR ~JIR BCKJIID'feHHR ~y6JIBpOBaHHR KOHTaKTHbiX llJIOllla~OK 

nporpaMMHMMH Cpe~CTBaMB; ~onycKaeTCR BCfl0Jlb30BaHBe npH KO

~BpOBaHBB; 

J - npepMBaHBe COe~HHeHBR Ha 1 MM, npBMeHeHHe aHaJIO

rB'fHO 1. 

0~BHO'fHaR KOHTaKTHaR flJIOllla~Ka HHTepnpeTBpyeTCR KaK COe~B

HeHBe, CTRHYTOe B TO'fKy. TaKBM o6pa30M, O~BHO'fHaR KOHTaKTHaR 

flJIOllla~Ka OflHCMBaeTCR e~BHCTBeHHOH TO'fKOH C npH3HaKOM OKOH

'faHBR COe~HHeHHR. IlpH OflHCaHBB TeXHOJIOrH'feCKHX OTBepCTBH no~

paJyMeBaeTCR HaJIH'fHe npB3HaKa OKOH'faHHR COe~BHeHBR. 

Ha neqaTHbiX cxeMax B03MO)KHO ynoTpe6neHne o~HOTHnHMx JJie

MeHTOB, OflHCaHHe KOTOpMX 3aHHMaeT MHOrO BpeMeHB, B fl03TOMY 

HenpoBJBO~HTeJibHO . PeweHBeM ~aHHOH npo6neMM RBJIReTcR npu

MeHeHue 6JIOKOB. IlpB 3TOM BM6paHHMH 3JleMeHT ne'faTHOH CXeMbl 

KO~HpyeTCR B C06CTBeHHOH /OTHOCHTeJibHOH/ CHCTeMe KOOp~HHaT, 

a 3aTeM BM3biBaeTCR /TpaHcnopTBpyeTCR/ Ha COOTBeTCTBYIDlllee 

MeCTO ne'faTHOH CXeMbl B a6COJIIDTHOH CBCTeMe KOOp~HHaT . 

OnucaHne 6noxa ne'faTHOH cxeMM co~ep)KHT: 

1/ XapaKTepHCTHKy; 

2/ OflHCaHHe COe~HHeHHH B OTHOCHTeJibHOH CHCTeMe KOOp~BHaT 
6e3 yKa3aHHR npHHa~Jie)KHOCTH CTOpOHe; 

3/ npH3HaK OKOH'faHHR OllBCaHHR 6JIOKa, CBMBOJI K · 

8 

X apaxTepBCTHKa Ja~aeTcR B BH~e : 
X, Y ,N, M , 

r~e: X , Y - paJMe pbi 6noxa; N - npHJHaK Ha'fan a onucaHHR 6noxa ; 

M- HOMep 6noxa I M = 0 . 1 - 99 .9/ . 

)l;onycxaeTcR B onacaHue coe~nHeHHH BBO~HTb BMJOB ~pyrnx 

6JIOKOB. KOJIH'feCTBO Bbi30BOB He orpaHH'fBBaeTCR, HO ypoBeHb 

nosTopHoro BbiJosa He ~oJI)KeH npeBbiWaTb 6 . 3anpelllaeTcR B onn

c aHHe 6noxa BBO~HTb onncaHHe ~pyroro 6noxa. 

8bi30B 6JIO K a OCYllleCTBJIReTCR nocpe~CTBOM OllBCaHHR THna: 

±X,Y,V, M.a, 

r~e:X, y - KOOp~HHaTbl Ha'faJibHOH TO'fKB 6JIOKa B a6COJIIDTHOH 

CHCTeMe KOOp~HHaT ; V - npH3HaK BM30Ba 6JIOKa; a - Onpe~eJIH· 

T eJib nosopoTa 6noxa ; a OTCYTCTBye T - HeT nosopoTa; a ,.. 1 - no

sopoT 6JIOKa Ha 90 " npOTHB 'faCOBOH CT peJIKB ; a ~· 2 - llOBOpOT Ha 

180 "; a ,3 - nosopoT H a 270 °. 

Han6oJiee ynoTpe6HTeJibHbie 6JIOKH HOpMaJIH30BaHbi , H Ha H X 

OCHOBe C03~aHa 6H6JIHOT e Ka OCHOBHbiX 6JIOKOB /eM . puc. 2/. 8 3TOM 

cny 'fae BbiJOB onncaHHR 6noxa Ja~aeTcR B BH~e : 

±X,Y . U , M. a, 

r~e U- npH3HaK BM30Ba 6JIOKa H3 6H6JIHOTeKH. 

IlporpaMMHaR ~eKO~HpOBKa OllBCaH!fR ne'faTHOH CXeMbl npOH3-

BO~HTCR no CT OJI6UaM, B npe~M~YlllHe 3Ha'feHHR napaMeTpOB xapaK

TepHbiX TO'feK COXpaHRIOTCR. Il03TOMY peKOMeH~yeTCR KaK MO)KHO 

WBpe HCllOJlb30BaTb npB KO~HpOBaHHB ynpOllleHHR, OCHOBaHHble Ha 

onycxaHHH noBTOpRIDlllBXCR JHa'feHHH. Heo6xo~HMbie noRcHeHHJI 

npuse~eHbi B pa6oTe 
1 11 . Cne~yeT Y'fHTMBa Tb, 'iTO ynpollleHHR He 

pacnpOCTpaHRIOTCR Ha npB3HaK OKOP'faHHR COe~BHeHHR, Ha npH3Ha

KH, paJMepbl B onpe~eJIBTeJIB nosopoToB 6noxa. 

2. EHEJIHOTEKA EJIOKOB IIEllA THhiX CXEM 

0CHOBHOe Ha3Ha'feHHe 6H6JIBOTeKH 6JIOKOB ne'faTHMX CXeM -

coxpaTHTb, ycxopBTb n ynpocTBTb py'fHoe xo~nposaHBe ne'faTHMx 

cxeM . 3TO ~OCTHraeTCR 3aMeHOH OllHCaHBR rpynnbl 3JieMeHTOB 

Bbi30BOM Ha COOTBeTCTBYJOlllee MeCTO 6JIOKa , BXO~Rlllero B 6H6JIBO

TeKy. 
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liu6nuoTexa 6noxos neqaTHLIX cxeM no,npa3,nen.ReTcJI ua cne,nyJO· 

mue rnasw: 

a/ OCHOBHLie 6noxu; 

6/ cnellHanbHLie 6noxu, onucwsaeM&Ie non&30BaTeneM npuMeuu

Ten&HO X ,naHHOB ne'laTHOB CXeMe B COOTBeTCTBHH C CHMBOnH'IeCXHM 

.113LIXOM . 

B pe3yn&TaTe auanu3a ne'laTHLIX cxeM H onwTa .nnuTen&uoA 

:Jxcnnya TallBB nporpaMM ADT'RAN H "Tpona" sw.neneuw cne,ny10-

mue 6noxu : 

1/ xpeCTLI COBMeiUeHH.II ~OTOOpHrHHanoB /~OTOWa6nOHOB/ ne

'laTHLIX CXeM; 

2/ MHorosapuaHTHa.R pa3so,nxa uau6onee ynoTpe6BTen&HbiX Tu

noB HC ; 

3/ xoHTaxno~ nuTaH!f.ll HC, coe,nHHHTen&HLie na,Menu H nuueuxu 

lCOHTalCTOB; 

4/ xsa,npaTLI H Tpeyron&HHXH rpynn coemtueuuu; 

5/ uau6onee ynoTpe6uTen&Hwe ne'laTHble pa31>eMw; 

6/ cTaH.aapTHoe ucnonueuue nnaTLI KAMAK . 

Ha puc. 2 npuse.neuo H3o6pa)l(eHHe 6noxos ne'la'lHWX cxeM, 

sowe.nmux B 6u6nuoTexy /pucyuox H3roTosneu ua nonya,BTOMaTe 

A,nMan/ . 

3AKJI/Of/EHHE 

B uacTo.Rmee speM.R ocymecTBn.ReTC.II nepecTpqixa MaTeMaTH

qecxoro o6ecne'leHHJI no.n HOBWB CHMBonuqecxuil .113biX. 

CHMBOnH'Iecxui Jl3LIX "llpo3a" nonuocT&JO Y'IHTLIQaeT cnellH~uxy 

nonyaBTOMaTa A.nMan u MO)I(eT JIBnliT&C.II li3WXOM o6Meua Me)l(_ny 

er o non&30BaTenliMH . 
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