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C' lll l C{)I( ll Cl lO . lh ] OUa 11 111,n llCTO' lll Hh:Ull 

I . I l aceiiKMllil , JI ( J) . (j)op~111po 1 1a11 11c Kll~HICTC llTllOCTll l.l o foiaCTM CCTCl1b!X 

11H(j 1op~ia I ll101illbl.X rcx liOj l(ll'H H I la OCJlllllC BllCJlPCll l15! HHTOMHTl1311p01331-Dlb1X CHCTCM 

B 06p<rnmaTC.llLHblil 11pouccc 13v·1a I JI. (j) _ l!accilK1111a // AKa;w~rnL1 ecK11i1 )l(yp 11a 11 

« l111TcJ1J1CKT. l11111ooai 111 11 VI r rnecn11 unrn. - 20 12 . - N~ 4. - C . 132- 138. 

2. <Jl C,lCp<iJlbl l b l fi r'ocy m1pcTHCllll b l tt 06pa10B8TCJ!Ll lh1H CTa l!).\apT 8bICII1CrO 

I l p o<!JCCC l10Ha.ni,11 01 ·0 llCipaJ OBal l l!ll JIO 11a n paBJl CI I11lO llO).\fOTOBKl1 230 1000 

l-'li1<j1opMaT11rn H 13J,ILll1CJll!Te.fJbH351 TCXlll1K8 ( KB8HHQJ11K81\1151 6 aKa.rianp), ar9.l l .20J9 r . 
N2553 r·}'lCKl'llllllllhlH pecyp c ] . - !'C)iiHJ\I ; {OCT)' lla : 

http ://1.1·1nv.c su.nl/docs/bache lor/fgos/230 I OOh .pdf. 

3. Kna .1 u1 tp1fKnm101tHb1e Tpe6oBa 1mH ( npocjJeccJ1011an b1-1h1il cTaH).\apT) u 
o6: JH CT l1 11rnj.Jop~!aUMOllHLIX TCXllOJIOrHH « Cueu11aJll1CT no Cl1CTCMHOMV 

an1- 11111J:1c ·q i 11po nnn1110 » [ 3 neKTJXl1IllhlH pccyp c j . - Pe)l(HM ).\oc·1y na : 

ht lp .//w1111·.ap k it. nl/commi ltces/cd uca lion/meet ings/standnrts. p h p. 

-1 . l1Hb5!30Ba , M . re <t>opM11ponairne v.1rna1maHTOB n p o<j.Jecc11011aJlhHOH 

KO.\fflCTCllTHOCTl1 CT~' J\el·rra : Clff)'8LJ,110H H0-KOHTCKCTHLIH f!O.[\XO).\ : aBTOpecj.Jep aT 

,lHCCepTaUlill Ha COHCKa1111c rreHoH CTCl1CHl1 ).\OKTOpa llCi \arorWieCKHX uay1< no 

c 11cu. 13 .00.08 Tcopm1 H MeTOl \HKa 1q.xxj=HOl 1aJlbHOfDo6µ11orn11ill! . - M , 20 1 l. -39c. 

Y}]( 6217.06, 6219 06 
TIPAKTIJlIECKHE ACIIEKThl PA3PAEOTKH 

CTPOrPAMMHO-PEAJJM30BAHH Oro JIOrJfCffiCKoro KOJITPOJJJIEPA 
SOFTPLC )ti Ero HRTErPALI,J111 B CHCTEMY 4ITY )1,JIH YIIPABJIEHIUI 

CllfCT EMOH 3JTEKTPOA BTOMATlfKllf 

P. A. H c iKMC rm mon, fl. A. H n h: 111 11c •11':1rn, C. B. EnnacjJHena, lO. C. Bommna 
MoCKllllCKl1i1 f'OC)'Ll<l]JCTRCHllhfll TCXHOJlOl'WICCKllH y mmepc11reT « CTAHKV!I-1 », 

r Moc1ma 

ffporpaMMJ1py eMblC .norWICCKHe KOHTpOJJJICpbl ( ffJTK ) Ha cero,ro m JJ.JHHi-i ).\eHb 

5111.' 15TlOTCH 6a:mBhlMJ.I ')JIC~ !CHT<JMM Cl1CTC~! rr po~ I Lll UJ I CHHOH aBTOM81'11K l1 . l l a 11:X oc

llOFle nocTpoeH i.1 Bee ACY Trr , c 11 c -rcM1>1 MOH11Top 11 1-1ra , 1<0 11Tpo.1rn <l>YH KI U10HHpoaa-

111 15! . TCJICMC'i11MH, o0cc 11eL!C HIDI 6c·1orracr-1ocT11 11 MHOn1e Jl]Jyi rHe . 

Co13pC\•ICl!Hbll1 \ ·p o BCllh pn:nmTMH CHCTCM ' 111CJIOBOfO rrporpaMM 11oro v npaBJie

llH51 no~mo: rneT l!j111Ml'H5ITL i-l .IUI peUJCl-11151 j [\ll'H' ICCKOii ·ia.[(a'-111 rrpoqiaMJ>rno

pca.llMJOB<JHllblil 11po1vn~1~111pycMhlH .' !Ol'WICCKl1H KO lff]lOJl.'ICp (Soft.PLC) , ll p a>viKax 

o GUlCnl npoq1nM~lll Ol"(l 06cc11c c1c 11 m1 CllCTCM l ff! Y llCJ l lp !UlJICL!CHl151 /lOllOJlm-frem.

ll<l i i arm apaT)'Jlhl VI Cl1CTCM ll lll'O nporpaMMHOro o6CCllC'I CHl151 nporpaMMHpyeMbl X 

K0Hll10JIJ !epon, KOTOj)LIC 5LH.1 15110 TC>I HCOTbCMJIC~ !OH L!aCTLIO npnKTl1'feCIGI m o 6oil co

l\j)C\ ICll !l(1H Cl!ClCMhl 4 nY. TaKOH llOl lXO}( 110·1HOJl5ICT Clll13 11Tb CT011MOCTb Cl1CTCMhl 

ITrp<.iB.l l CllMH 11 llOJIV Ll!:lTb p5i l l npC11M)"ILlCCTIJ , cpcJ~l1 KOT\l]lbl X : ).\06an;ic 11 11c J-!Ollb!X 

(l ll" llK1ll1<l l lll : ll , 11 hlX ncn \1 0)1(!-lOCTCil H MO)lep m rntrtl151 KOlllVOJU!Cpa B KOpOTKHC cpoK11 ; 

C<H,W llHL' Kpo cc :1.1i;rn l10 1l\1CH ll<ll\l 11pHJIO"A(e ll l151 , J [lB l1C511 1lero OT pcll!ae~IOH Te:-: 110 110-

l ll'l l'CKllii ·sa; ta'lll : l\(Y!\l l l°IKllOCTh CO K}Xll l ll' l l l l51 l_IJlC\1CllH ·sall \ 'CKa B ) KCnm·aTan 11ro 11 

, l p I 11 
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I l a ceroJ11rn 11J11l1i1 i lCHb Mtl1K110 111,1)lc.111rn. 11ccKo.111 o1<(> J11-11.lcpo11 11 0 pa·1p al"XJTa 11-

110My 11porvaMMIJOM Y o6ec nCLJt'HHJ(l ,'l .' l51 llj)<lMJ,JJl lJ lt' J-lll (lli aLl l'O\l<l"IM' l '1l[l-1 11. llPOf lYKr 

CoDeS ys KOM Jta1-1111-1 S mart Softwar e So lutions, L<Jb V iew K<)~ 111a111111 Nati<>n a l lrntru

m ents, ISaGRAFK0M na111tJ.1 CJ Internationa l. So rtCONTROL (jrnpw,1 Sof1 i ngGmbf-l 

11 ,np. [2] . OmrnKo rrepeLmcne1-mb1e rrpoil)'KTbl 1-1111e10 T pll iI !-lCJlOCTaTK<>u, cymecTsemro 

ycnOlKHll !O ll\l·l C 11x 11c n onb30B<1Hne ; urn Kpocc n .11a·nj1opMe1-m h JX npocKTO ll Cpe,ri:n 1-m x 

M O)!(HO BblilCJlITTb : 

- op11eJ-ITRUHll 1-m KO llK)JCTHYJO 0 11cpa !(HOllll)' IO CHCTCM Y >1 of\opy:1ona 1-Jl le ; 

- 11eoGXOi ll1MOC'J'b rqmo6peTC!-111'1 !Lll<ITllOH Jll!UCJ-13 111-l ! !(J KO~lMCj)'lCC KOC MC-

llOJ!b10Bam1e ~ 

- !lOJll-Jall 3R Kj)i>ITOCTb CMCTCMbl, T.e . OTC)'TCTBHe R03M())!(H0CTH ero MOJlCpH11-

·3au,1111 l lJlll ucnoHh30Ba11m1 n KaL1cc111c 6 a 3LI ,11,n51 nporva~l}.rno pea.nwmna1111oro fl JTK . 
T aKH.M 06pa·10M, rrpocMa-rp 1-maeTc51 11co6xo,11,n:,\1ocTb B co·ma mrn y 1111J1c pcam,-

1-1oro cpe ;1cTRa no co·1)lan1110, 11my am na1.(111-1 11 0TrranK11 y rrpa Fn511o uJJ-fX nporpa~f?\t 

,11,n51 '.)JlCKIVOaBTOMaT11KJ1. JJ:aHHoe c pencTBo n omKHO 5!BJl llTbC5! npocTb!M 11 y i-umep

caJlbHHM m-1c·rvy MeHTap11eM ;JJlll pa1pa60TK11 y rrpaBmr10ur1-1.x npoq)a~D11 W 151 npo

rpaMMHp y eMhl'< .norwrccKMX KOJ·rrponnepoB, a11anTwpOBaHI-fbU11 non pa6o'JY c amrn

paTHofi "13CTb!-O OT pa3.nH<rHhIX rrpol-frno.n11Tenel'i. MOIKHO Bbl/1CJJHTb c.ne,11,yioH1vie oc

HOBHhre -rpe6oBamur ilJl51 pa3pa6aTbmaeMoro 1IBc1vy Me1-nap11ll annapaTHa5! 11e3a1111-

C11MOCTh, OTC)'TCTBl1C illl3TJ-IOit JIJ1UCH3ID!, OTKj)bITOCTb MeXal-!lDM3 l]Jl51 CT31-IKOCTp011-

Tern1 , ymmepca.nbHOCTb 11 npocnrra pa60Tbl , CT3H,IJ.Uj)Tl1311p083HHblH 5!3LIK rrpo rpa M

Mlij)OBUJ-[1151 , l-!3Jll14HC pe)!(Yl}.!3 3M)'J151Ul1l1, B03M0)!(1-IOCTb 11CHOJI b'.l0B3 Hl1ll 13 )"!C6HLIX 

U,CJ151X ( 3 J. 
06rn.a5! apx11TeKTypa p a3pa6aTbmaeMoro npoq)aMMHO-pean1130Ba1-moro KOH

Tj)OJIJiepa SoftPLC A!Cfl0 43eT B cefo1. armapanry!O 4RCTh B 13 1-liW .llOrH'ICCKHX VCT

p OHCTB BBonalBblllOJ.\a (6acKarn1epb1 ), '1 J.lPO c11c-reMr,1 LITTY, K.11HCHT 1naHM01~eiicTBHll 

SoftPLC c 5!,11,j)OM CMCTCMbl , a T3K)!(e np11Knaw-1ofi 11HCTj))'MCHT'aj)MH, BK.ll!O'lll!Oll\Hll B 

ce6ll pena1nop y 11paBHllKJl1(11.X rrpoq)aMl\1 ')JICKTj)OaBTOMaTHKM 11 KOHcjmrv paTOp o6o

PYJ~01331-!l·l.5! ( pucy !-loK I ) . 
OcHOBHOe ynpaBneH11e a1mapaT11ol'i <raCTblO npo11:1non m ·c 51 Ltepe3 5!flj)O c u cTe

Mhl 1IT I Y , cjJy HK!lHOHHpvro wee B p e1K11Me peanhHOro BpeMe1-111 . B ll,ri:p o n epe.naeTCH 

BC5! rrncpo pM3 U1151 06 y npaBJ!lllOUlCH nporpaMMe 11 KOl!cjJ11ry p a um1 f[(),[lKJllO'IClllIO I'O 

06op y;wBaHHll , a OHO 13 CB0!-0 04epe,'(b cjJOj)MllpycT CHl'Ha.%1 11a yc·1vo i1c Tl33 BBO

.na/Bh[BO).l3 4epe3 c n e 1n·HH!l1311pornrn1 llile n p a i113eph1 141 
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nporpaMMHbtlil KOMnneKC 
Soft PLC 
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np"1K11a,t:\HOii ypoBeHb 

HApO 
CHCTeMbl 

4nY 

Apa.;;eepb1 

C"1CTCMHbtlil 
YPOBCHb 

YcTpoi<CTBa 
BBDAll/BblBDAa 

AnnapaTH b1i'i 
YPOBCHb 

P11cy HoK I - 06uta51 apx m e inypa KOMflJJeKca p a3pa6arKM Y11 3.neKlvoawro11rnn1K11 

Co3,ri:aH11c y npaBmuo wel'i nporpaMMLI (1110neJ111) 11 Hac-rpofu:a Konqmrypau:m1 

rrpm13BO,'ll1TC51 1-1a rrp11KIIat t1-10M y p o BI-re, 4cpc:i 1111Tepcjiel'ic rrporpaMMHoro KOMrrneKca 

SoftPLC. KaK 6w10 ornrca1-10 p a 11ee , OH BKJIIOLiaeT n ce6 ll pe,11,airrop YTI ::meKTpoaB

TOMaTIIKH H MOJl)'Jlh JlJ151 KOHcji11rypwpOBUHIDI o6opynoB3HIDI. 

OcHOBHblM llj)HKJial(HblM MOJW JICM ,ll,Jlll C03Jl3!-!11ll H OTJ1anK11 yrrpaBJU!IOIIJ;l1X 

Hpo rpa?o.™ 5!BHlleTc5! pe,'.{aKTop YTI JJleKrpoaBTOMaTIIBM (FB-penaKTOp), p a3pa6oTaH

llbJH c MCIIOJTK10Ba!-Il1CM TeXl!OJlOfVIH .NET, XML rpacjiwrecKMM pe.nairrop vnpaB

.TJ llJO UI11X rrpoq)ru\{l\1 ,ll,J151 ')JTeKrpoaBTOM3THKn HMeCT 1Illip0Kl1e B03MOJKI-!OCTl1 ilJUI 

C03A31-1llil , pe.naKTMpOBaHIBI , ,11,0KYMCHTUj)OBaHIDI, OTHal(Kll, 331JycKa!ocrnHOBa y npaB

Il5l!OlllCH nporvaMMhJ, a TaJOKe ec sepHCjlllK3U.llll . Pa3pa6m'Ka Yl1 AJ151 rum: 13 FB
penaKTOpe rrpoKJBOilHTCll Ha ll3bJKe F unctio nal Block Diagram (FBD), 'ITO n mnosrner 

HarTill,ll,J-10 BtDyaJll1311j)OBaTh CBH:JH BCCX BXO,ll,OBIBbl XO,T\013 cjiy HKUHOH3Jlbl-lhlX 6JJOKOB 

CXCMbl. Tip11 p a3p a6oTKe ,11,a HHOI '() HHCTj)y M e 1-rra 33 npoTOTl1Il 6bm B3llT BbIJJJeynoM51-

l!)'Tb!H CoD eSys, KaK OJ\11!-l ID 11an6onee H3 BeCTHhIX y mmepcanbHbJX 11"!-lCTj))'MCHTOB 

nporpaMM11pOBaHM51 TIJIK 11 npoM&mmeHH&rx KOMm, iOTepoB [ l] . 

Hwrepcjiefic c p eJlbJ p aJpa 6oTKl1 y npannmo w11x rrpor pa111:r-.1 (p11cyHoK 2), fl03BO

m 1eT rrp011'3BOIU1Tb pe;J3 KTl1]lOB3~!11C KUK 13l-f3)'aJJbHOH 43CTl1 (C03,ll,3-

l-!11Clymrne 1rne/ u epeMeme1111e cjJy 11x 1 t1101-ia m,r-!hJX 6 J10 KOB, Macrrrrn611po&1Hl1e, pery.n11-

JlOBKa l1j)HOJll1TCTa Bl1 1~111"\ J OCTl1 , KO fl Mj)OA3 !-ll1C 061,CKTOU, n np. ), TaK H J-!3C1V3HB<ffb 

n apaMCllJbl l jiv11K1(11om1.TJ1>1-lhL'\ 6 .JJOKO B ll]ll1 n0Mo1u11 naHen11 !-lacTpoeK. 

n por1JaMM11pOBHHl1C y npatlJl51!-0UlCM rrporpa~l}.lbl ,IlJlll !1JTK CBO,T\ITTC5I K 

coe,11, 111-1e 111110 cjiy J-!l(l_(llOl!aJlhHbl '( OJIOKOB .TJHHHllMH CBll.3 11. l1ony'le!-IHhlC CXCMbl 4eTKO 

01va1Ka10T A3aJ1MOCBll3 b BX0,1"(013 11 IJJ,fXOJ(OB scex cjJyHK!J)10l-!aJrbl-!b! X 6.nOKOB, 11COO.TJ b

'l\'ll Tex110.nor1110 HllKa fJC\'.lJll l.lMll a.TJrop1-rrMOB 06p a60TK11 ;:J3HHblX . J OTOBhlC ynpaB

JIH !OlL(ll C npo qn1:1-tMbI MOJK 110 c oxpa115!Th n c neL\HamDlf]Jonam-!h1e ljial'is1&1 c pac m1-1pe

H11eM «llJ\·», a TaK>KC rtp0 lf1BO,!l l1Th J KCflOpT B 1pa (jJ11LJeCKl1e cjiopM3Tbl ( bmp, _ipg) r 11 
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P11cyHOK 2 - I1.J1Tepcj_leik OCHOUHOro 3 KpaHa pCJl<IK'!Dpil nporpaMM Jlll 51 

3ne1<Tp03BTOMaTl1 KM 

·1 

l\ --~ 

B pa3pa6ornm1oi.\ rrpoqxtMMHOH cpe11e lfMCCTCH w1e1 T1-ma cj))'!IKl~1101m J1brn,1x 
061, e1<TOB, KOTOJ.lhlMH MO/l(CT oncpHp0133TL llOJib301k1TCJl b npH ptnpa60TKe y upaB

Jlll.10 11.lCH nporpaMl\-!hl : cTaHJ~apT!lbJC H 110JibJO&rre; 11,cKHC. Crn 11napTHbLMH tjiv11KI1110-

1-1a JTuHJ,1M11 6J10KaM11 51BHH!OTC51 : 06'bcKrb1 BXOJ.lOBIBbr:\OllOB, 06'1;eKTbl MaTeMarw1c

CKlfX , JJOf!fLICCKJ.-r.\ oncpaL(Jlli , rniil-1cp1.t, C4C'fLIHKll , l1 T.ll. l!OJlb30133TCJJbCKl1C qiy Hl<· 
UHOHaJlLlll>IC 6 JIOKl1 - 6m) KH, C(l'J / \<l lUlb!C 113 CTilHJ~apTll bl :-\ KO~llIOllCHTOB , o6beJ\H 

HeHHblC 13 C).lHllb!M 6 HOK c y K<UR ll HblM JIOJlb:.lOBaTCTICM KO! llfLIL' CTllOM B:>:OJ[Oll H Bhl:\.ll· 

non . )J,aHHblH THI! KOMllOHCl!TOB npCil l l il'llM'lt'll J:[.1151 'J l-lll'll-fl'eJ!bHO/\) COKpaLUCHVl51 

061,e~rn y upa BJ151IO LUdi npo 1-paMMbl , a H IK)!(l' l l .i !H i\ 1110 /"l\K jXITllOI'() HC!l()Jlb3(>1><1Hllll 

11a6opa 6 J10Ko1J, pca!llU ) l OLLUr\ 0 11pc11cne111-1y 10 .' IOl"HK\'. 

J l o ntKa pa 6oThl (jJ)' llKUHOllaJlhHbL"-; 0 6 hcK1·ou :-:p a11 1rJ'C}I 13 HJ1pc c 11c 1 eMbl LJrJ Y. 
TepM1111arn, HaH <iacri. ( pc; taK"rop y npanmuo utW\ npoq1aM~I ) co;1ep11rnT nee 11co6xo

l \lIM hie q x 1cjJ11'-JCCK l1C 11ap<LMe'IVbl 11 MC"! O!l l·I 110 pc! y rn1po1w11111<) llaCTpoeK pa fa>T bl 

¢ y 1-1Kl(HOIWHbIILI\ OJIO KOB . ON1oi1 111 c nettH CjJHK pa ipa6 0-ra1111orn pcJHtKTo pa HBJ15ICT

c51 1U, '!TO 1.tallHblH npo1-paMMHbi ii npo 11y n 11 ~1ecr Jl( )"! ~!()/KllUC l b (IJ~' ll Kl[MO ll11p01JaJ'l, 
KaK OT)(C: lhllhlli , llCJ<IBHCHi\lblii HllCTp)'MC llT, raK JI c B0'3~1 0lK llOC l"blO llOj lK.'llO'leJ-IJ151 K 

ar111a paT11oi-1 <l[ICTH 'I Cj)C'l 51;ljl0 CHC'I CM bl Li l I Y. ·1 a KID I '' " P•Htl\L ; tOC'l 111 aCTC51 Jl( )"l

\ !())f(il()C'f'b 1x npaliaThlllaTh \ 'llj)<l l J:l5110 11lHC ll )ltll 'j lLl~l~ll.I ; l' rn I IJ IK 0c·1 KaKO['l)- j !l!6n 

J 71-( 

.I.. 

11o; uc 11< >' l ei IJ l ()!'l) l>C,opyJ(Ol\illllllL a ' \ <I I C~I 11pOM'lllll)(l1TJ, ce \)TJl[IJlKV, )' l l<C I JO)llU llO'l~1H 
Tpc6ve~1ol~ ofxi1w:wna 1111c . 

C TOIJKM ·1pe1111>1 a p:-:1rreK1yph1 11po rpa~1~rnorn 06ecnc<icHm1 , p a:ipa60Tall11b1i1 

m1e·1vy~1errrnp11i1 ; teJllffCl! Wl OTi l CJll. ll h lC MOJl VJll1 ( p11cy 110K 3), BJ<I HMOJ(ei1cmy 1o u.(HC 

~!Cll<i lY co(xii'-f no VTHl!JY>K)lCl!HhlM 11HTepcj)ei'-fcaM. 

P eAaKT op Yn ::rneKTpo asT0MaT11 K11 

Mo.oynb ynpasne Hf'I~ Yn 
:rneKTp08 8TOM8H1 1< f1 

M O,Qefl btO 

Mn11ynb 
BVl3yanM 3a U,VIVI 

MeHeA>1<ep 
KOM n OHeHTOB 

P11cy1-10K > - Apx 11reK"iypa pcJtanopa Yn 311e11.1poaBTOMaT11KH 

Oc110BHhrMvt MvJ.tYJUIM l1 penaKTop a YTI llBJUIIOTCll M OJl)'lrn ynpaBneHHH Yn 
'}.fICKrpoaBTOMaTMKll H MCHC,i(lKep KOMl!OHCHTOB. MOJlYJib y npanJieHIB! nporJ>aMMOH 

'.lJlCKTj)O<l llTOManum CO)lCP)l(lff B ce6e MOl lYJlli y nparlJICIIIDI MO)lCJlhlO, a Ta!oI<e MO

;.ryn h umyamnau1-rn. TaK11M o6pa '3oM , npomso1\1ITCll p a3nene1rne ocHOBHOli HH¢op

\rn1uH1 0 "v!O,J,CJ111 \'Tij)HB.15110 lllCM rrpoq)il1v[~fhl , KOTOpllil B J(am,HeHUJCM nepe,ilaCTCH R 

H,'(pO C HCTC~{b[ 4.nY, a TaKIKC KOIITj)OJl.!Tepa no BH:iyam!JilUID:I j\<tf-!HOH MOJ.(CJ111. 

MeHCJJ)i(ep KOMno11c1-1ros npe;ma:.1 1rncre1-1 ilJ/5! xpattCHllil lfmj>opMau1rn o 6Jio J<ax , 

KOTOJl l>fM11 ~1 m1<e-r 01 1c p11ponaTb n o ;-11; 10BaTCC1h np11 pacxne c pc,-131cropoM y npas.rrn10-

lllHX npoq)U~D\l )],JIJI :>neKl'flOHBTOMHTHK.11 . 

K mK;Jb!H 061.cKT ¢ y 11KLU-iOH<IJlbHO['() 6.rroKa COCTOITT 113 rpacjmcrecKOH 11 MO· 

l\CJ11.H01f Lf3CTCH. r pacjJWJCCKall Ll[ICTb conep)l(lff llOJ151 11 MCTOll,bl j\JU! Bl13yanmawrn 

(jl)'HKUH0 1tanhHoro 6J10Ka. a MOJlCllbHalf <1acTh xpamrr B ce6e mr¢opMaumo, aeo6xo-

1\ HMy 10 m m peamna 11,1rn .1ornKf1 pa60Ti.1 6not<a. 01rncaID1e ¢Yf-(]{Ul!OHallhHhlX 6noKOB 

co; tcplK HTC5! n XMl, - cjiai.\_r1e, 'ITO 11aeT BO'JMOlKHOCTh 6eJ H3MCHeHill! KO)\a pe)(anopa 

1 1:.l~ I C JISI Th 1ra6op CTll llJ~apTllbi:>: cl)Yl-IK l\HOl!a ,lbHblX 6JlOKOB, KOTOJlhlH 6yJ(eT onpenencH 

B pc11<1KTo pe. XSD-cxe~1a orrncarn1lf rjlVIIKUMOHaJlhIIOro 6noKa COl\CplK11T 1-rncj.JopMa

llHK' () Tl-lllC 6JJOKa, cro l•IMCHl!, a TilKlKC 060 BCC:>: napaMe1vax ero B:-\0).(0ll H Bbi:>:0,10B 

( \mC_\ ' JIOK 4). 
KaK Bl1JlHO 1-1:1 cxc~·lbl , CTjWKTypa :>:pa HCHHl! cpyHKLll10H<L%HblX 6.110KoB p aJJTM4· 

Ill.I :-\ TIHIOB HBH51CTCH no rt-fl-!CCKM c1vyK"ryp11pona 1n10H: H npocToii l l J/H Bocnp1rnTllil Jj 

pCi (<tKl'l1]JOHaHH5l , 11'1\.l l l(YJl!()Jl51CT llJ)OH'!BO)llffb l (06aRJICHl1C B HCC HOBb!X Tl.fllOB 

(11!'11K1 tw i 11<1 JTh1Ihi:>: 6 : 1n K01 i Ge·.i mMe11c1-1uil B K011e TCj)MKJmJia pa1pa60TKH [ l J 
McllC)('i!(Cp KOM llOl lCllTOB lfllJHICTCS! C)lHllJ,L\·f 06'bCKTm1 / \ JIJI ncex OTKpb!rbr:>: J(O· 

K\'~ J CllTtlB n pc; (aKTOpe YI I 'J.rl C KTJ.1l'all'l'O~WT11Kl1 . n ocKOJlhKY pc:w K'rop Yll '.J.fJCKTp0· 

itl )i()~ l a 11-11..:Jl ~ll))KCT COi lL'jl>l\aTI, 13 c c Gl' lll'CK\l."lbKtl OTKj)blTblX IlOK\'~ ICllTO ll , 
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/ Hll t ' i. '' :l i 

T e . OTKJ-1bITLIX MOL\)'J!CH y upa13rre1-urn y npanm11orneil npo rpa\[MOH ) JlCKTpOaHTOMHTH

KH, 13Ce Olm l!CrIOJlb3YK1T Ci-\HllYIO CCLI:!K)" I-!Cl ~WJl.Y-11b KOMIIOllCHTOB , 11 MOl")"'l' onep11-

pol33Tl. TCMH IjlyHKlll10 Jla JII,HJ-,[11111 KOM l !Ol!C!-ITa!\IM , KOTOpblC CCTb II KO.' IJICKL(l-111 KOM 

rIOHCl-JTOI3. ;:vu-11-ca51 130'.l \.IOJl([-lllCTb no~l HOJl>JCT H1rreqrnpo 1i<:1T h r!O.'lh10 1lilTC.lhLK): lll 

6u6nHOTClcy' 13 0 ;'.\1111 np1lC Kl', 11 11C fl0Hh"IOllaTb ee TaKJl<C BO 13Cl'X OTKpbrI'bl X 13 j)t'J\<lKTO

pc npocKrax_ 
Pacc!\IOTJll1M rnmpo6nee npouecc co:i;.1a HHH 11 1Yr '1<qK11 y 11paHJ1 >110 11u1x np1l -

rpaMM . I-la I-Ia'IaHb HOi\1 -rrarrc p <upa6 0TK 11 y 11pannm~1 uxcli 11p 1i riiao1:-.11;1 J_t:rn :.i:1erovoa 11-

roMaTHKH, 13bll!OJU!Ht'TCH 1.106..113-'ICJ-l!K' cjJy HKUl10 llaJl b ll blX 6 JIOKOl3 11'3 fiallC! IM MCHIO II 

OKllO M 0llCJll1, lfCllOHb3)'>1 TCXllOJJOJ'llH (( Drng&drop>>. 3aTC~L tjJ\ ' llKl\110 1 l<i .' lhllhle 6:10-

Kl1 CB51 '3bIBa lOT C>I MC)f(j[ )' co6oil H yc-ra11a13m1na10 TC5! llpHOj)HTl'.Thl Bblll\l .' llH?. llH51 K<DK-

1:\0l'O, 'ITO onpeJ_\C JJ 51CT n ocJre ;:i,osaTcni,HocTb HX paotiri,1. T a 10Kc , p 'npa60-ra 11Hblli 1111 -

c-rp y Mc1rrapHi1 ll03RO.:J>ICT p e ,:taKTl1]10fRIT h l DJ l O!\lbl .' IJ.ll lHii CllH"ll l , 11 \YlRtl.' IHH 1-nlicraT1, 

Ha JIO)f(Clll1tt CL1t' i ll111Cl lllii 11a l l lY l -IKl\l101Ia .' lh!-ll.JC 6 : 10 K1-1, 'ITO ,w :1ac r l\IJ'S)a:1~t kll[lll () 

\.10J(CJ111 6onee 11ar! IS! JlllOii 11 y ,rto6 110fl _ 

Crre;_1v 10 1101-r-1 ~ rra 110M pa6oTbl HIU}ICTC$1 Hac-rpoliKa 11apa ~ 1 eTpl'l1 p a60-r1>1 HCC\ 

6JlOJ.,1)11 _ ~)TO ~10/KllO OC)' lllCCTBl-ITI, i U3)M5J c noco6a\lll : \ CTal l \)ll lfl ,, q1c(i \ O lblC I rapa 

MC'rphl 11 1Jnl-ICJT11 J-IaC' f1lOCK OHO!«! , n ; 11 1 OTKJ1h1Tb CrJCL\H<l .' ll·I"rnprniilllll ()C 0 1'.J-10 ll<IC I p o

CK Qj l\l Ka Oc110BHhlC uapai\ICTpbt p a\io n ,i c arnrapaTJ-Ihl !\ I p\\::c n cc1e1 11 1c\1 11ac ·r-pa1 rna

Krrc >1 B GJitlKax Hxomi/11 1.1 xo; \a_ (J1y 11Kl\1·1Lll la jj 11puq1a\1i\1 1,1 11,n1iom1c·1 11acTpa11K1T1 . 

c .1c,:iy 10 11tHC nap<.L\H: I p1 .1 13X0}1011f ll L!XO,' \Oll : a ) lj1CC 11 0 1rrn 11 .' ll l I Ia\IHT ll , BIL1 ll\\)

,na/ Bbl X()Jl:J (_ 11usCouplcr. CommonPlcMemnr\'_ Pnri)_ : t ' 11111;1. ·11w•1 c 1111c'_ 111ucKc C1 1r1a, 
11H)1CKC c : 1n 1a _ Hl l i ll'hC: \Crpu iicrna _ ·11 111 \ jl<l llll \ 10 1<' ·111a c1c· 111rn (_!lit_ Ht'o '- 1\ n a l11g_ 

Digital ) 

I SO 

) (!Iii TCCTHJ10 11<l lll1 51 p<npa6<rra 1111i,1x tilYllKl\HOHH.l lhHJ.[\ CXCM H pa60Thl c a 111m 

paTllOll c1acT1.1< 1 ·1:1cK JlWaBTO\taT HK11 0 1,uia 11pmn1Je)1eHa mrrerpa 1111H pa3pa6<r n111110 -

m HllCTj)V\IClrraprn1 c CHCTCMOH L!ll Y /\xiOMA Ctrl H JXl3pa6oTKOH KaHaJrn nepemt

'11'1 )_\3 1111hlX MC)f() l )' TCpMl1 1!aJIOM 11 51 )_\J10M CHCTCMhl lfflY. TaKl11'·1 o6p a30M, 1J.Jl51 OOJl -

110 1\CllHOH pa ()()Thl c pa:1pa60TH!-U-l blM H1-1c-rpy111e1rrapHeM -rpe6y10TC5I .use OCHOBHhle 

'IHCTM 11porpa.M.\lllOJ'O KOMmleKca : TC j)M111-!aJ1 - BhlU1COIB1CaHHa51 rpa¢11'1CCKa51 o6o

]!0'1KU , 110'1B0.151KllJl<J51 M0)1C.lll1j)OBUTb y rrpaBlli!lOlllHt: rrporpaMMJ, I J\Jlll ) J1CKrpoasro

M<ITl1KH llC33B HC ll~IO OT mo6oil a 11napaT)' j)hl , a TaIOKe 5!Llj)O, B KOTOpOM BhinOJTH5110TC5! 

rn;o6xom-u.11 ,1e paC 'ICThl , peaJJl1JYCTC51 JIOrHKa pa60TLI noc-rpOCHHOH M O,UCJnl , a Ta!OKC 

1 rpnwmo,1 1rre>1 np1111>nKL1 K armapaTypc_ C mny1o u111:M JBCllOM MC)f(Jl Y 1\<lHifhIMH MO,ny 

II >1~111 51BJl5!CTC51 KJHielJTCK351 '1 3CTI., 003 130J151JOUJ,a51 ocy mecTBH51Tb Cl351 3b MC)l()W Tep

\IM ll ilJ IOM 1-m cTp)' \ICJ1Tap1151 H 51)1j)OM Cl1CTCMbl 4nY '1Cpe3 cnel{J1a JIH3Hj)Ol3aHl-lblC >IH 

rc pqi c 1':\c bL 

I1p11 3a 1WCKC pmpaOOTaHHOH y npanlli!lO UJ,CH nporpaMMbl ,Ul m 3JJeKrpOaBTOMa

Tl lKH npo11cxo1~1rr nepe)_(aqa c neui1qmunpol3aH11oro naKeTa ,naHl-lbJX 113 TepM1rna i ia 

pe1taKropa 13 51)].pO CllCTCMhl lff[Y. )J,al-lllhfH naKeT ( pHCYHOK 5) CO)l.Cjl)f(HT B ce6e 13CIO 

1-1eo6xo,n11MyKl llJ-ltjJOpMaumo 0 KOMal-UlC , KOTopy!O HC06XO,Ul1MO 13blflOillillTb, 13Cj)CllM 

pei1aKropa , a TaK)f(e RCCX ero (llYHKL(l-101-IaJJLl-lb[X 6JroKOl3. 

ll1,11eHrn¢1<Karop 
KOMaH,llbl pa60Tb1 c I Ko,11 onepa411 11 

SoftPLC 
T 11n o6beKTa I illHAeKc 06beKTa I AaHHb1e o6beKTa 

PrK)TIOK 5 - 0 6061nem1<1H cTp )' KTypa m1Kern ll3H1forx np11 nepe,na<1e n 5lllj)O cpyHK

u1101-ianh1-1oro onoKa y npal3H>110UJ,eti nporpaMMbI 

np11 OTnpaBKC KOMDH)\hl 11 3 ~HIO)'CK pa1pa6 0TaHtk1H ynpaBlli!!Ollti'l5! nporpaMMa 

1-m<11urneT p a6oTaTb 13 5l llj)C Cl1CTC~ l bl lff!Y 51,npo , 13 Cl3010 oqepC,Ub, llpOK3130,U11T OT

npa13K)' TCK)'UJ,CfO COCT0511!1151 pa60 Tbl nporpaMMbl, Koropoe 6y,neT OT06paJKaTbC51 13 

CTj)OKC COCTOHHl1>1 pc,'(aKTOpa _ TaK)f(C, npH l3Kmoqe1-moM jlC)f(HMC OTJia)1KI1 nporpaM

M bl , HJ_\jlO CHCTCMbl lfJ1Y c ·1a1taH IJOH '-13CTOTOH npOH3130,UHT OTnpauKy 13 TCpMHHaJJb

I-l)' IO ' laCTh pcxta 1ffopa 1111 lj>op~1a111-ut l ti 6noKax, J Ha'lCH1151BKorop1>1x113MeH.11Jil1Cb. 

TaKlL\1 06pa10M , 11111ccTc>1 B03\ IOlll"HOCTb B pcJKnMe peanb1-1oro npeMCHH 11pol13-

no1\HTb \lTJJaJIKY y rrpa13J15110 ll\CH npo ri1aMMbl 11 CJJC)llffb 3a moya_TJbHblMH "lH3'-ICH1151Ml1 

BXO,L(OHI BhfXO)lOB pa-1pa60Ta1111 o i1 MO) \CJl ll ( p11c y 110K 6)_ 

B xo,ne pa6oT1>1 61>1J1 npo ne1tell aHam-rJ rrMe1ouu1xcH cpencTl3 nporpaMM11poua-

1mH II OTJJ<lj_\KH pa60'lffX npo q Ja \ tM !VIM JIOl'l1'1CCKl1X KOHTj)OJU!epo13, KOTOpbill ll0Ka-

1i:1JI , 'ITO J_\_fl5l ·1at1a<1 l1HTCr-pawrn npor-paMMHOro o6ecne<reHID! B COCTal3 Cl1CTeM llflY 

llCOOXOlll11\ I C!ICI[l1aJlf1311]10IJa 1111Hi1 a nnapaTr-IO-fleJ313HCl1MbIB UI-!c -rpyMeHrap11i1 , KO

TOjlbl H OhlH p a3pa f"x na 11 11 HlrrerpMp011CIH B COC'Tal3 Cl1CTCMbl lJilY AxiOMA Ctr!. c 
llOMOIHblD Jlllllll\lf\) l1IIC"IV\"\K'lfra p1rn ff~leCTCH BO'IMOJl(J-IOCTb 
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PacYJ!OK 6 - 06miill an.u pa6on101u,ei1 nporpaMMbJ n FB-pe.uaKmpe 

pewaTb MHOJKeCTBO 3fl.[\3'I no nporpa MM11pOBaHH10 JIO rl1'!eCKtr\ KOl·rrporrnepoB Ha 

ll3bIKC FBD cTaH)lapTa M3K 6 1131 , He3a1311cru-10 oT 11cnoJih3yeMoii an11apaTy p1,1. 

TaIOKe, 11111e10 TC5! BOJMO)f(JIOCTL 11cnoJ1hJOB<Hlli5! ).(aJ111orn cpcL\CTlk'1 B y'-1e61-1Hx ue_;rnx 

Ha cneuHa JlbHO o6op yJ(OBDHHblX CTCfl) (aX rrporpaM\111j)OlxlHl1H 'JJlCKIV0'1 BTOMaTl1Kl1 

[5, GJ. 
Cnuco1~ HCHOJlb'lOBaHHblX HCTOLIHH1'0B 

I. MapTHHOB, r M. Pa3pa6oTKa cpe.uc-rn BHJyanmawrn ll OT.f!a).(KH ynpaB

J15110 WHX nporpaMM ).\JTII 3JJeKrpoai3TOM3TJ.1K11, 111 rre11)11p0Batl1 Jb!X fl Cl1CTe~·I Y llflY/ 

r M . MapT11HOB, p A HeJKMCTi(l1HOl3, ll. A Jl11KHLI!C'1Kl1II // 13eCTHl1K MrTY 

«CraHJurn» - 2012. - N24 . - C 87-92. 
2. MapTHllOB, r. M . l lpliKJia)l,IlblC pcLLit'HH» I\ o\JJiUCTH y npa13JICllWI 'j CJCK'llJOilB

TOMaTHKOH c TaIIKOl3 c l{f!Y KJWcca PC NC I C M . Mapn111on, P A Hci l\MCTJH11IOB, 

H. B. K o:1aK , P JT . r1 y 1uKon // llpoM1 ,u.L1.~c1111hre ACY 11 Koirrpln.11cp1.1. - 2n 11 - N2 -1. -

c. 48-53 
3. M apTHHona , JT. K. Peamnawrn OT"-1'hITOCTH \ '11paBJ1c 111rn ·>n eKrpoaBT'OMffnI

KoH crnHKOB B c11cTeMe qny K.1racca PCNC I J I J.1 . MapT1111o na. II. B. Ko3aK. 

P A He)!nv1eTJll1HOB , P JI. fl y mKOll // llp116ophI 11 c 11cTCMhI Y npa1 1J1e 1111c, KOHTpOJJ h, 

1.111ar11ocrnKa . - 20 11 . -N2 02 . - C. 11-1 6. 
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Y /J,K 658.5 33 1.1 03.255 
METO)l,11KA ITPOBE,Il,EHJUI 3KCIIEPTHoro OQEHlfBAIDUI B 
PAMKAX 3A,1J,A4ll HOCTPOEHIUl ABTOMATliJMPOBAHHOH 

CllCTEMhl YITP ABJIEH.IDI ITPE)UIPIDITHEM 

E. M. Ilanaesa 
Opett6yprcKHii rocy.uapcrneHHhill y mmepc1rrer, r . Opett6ypr 

bOJ!blllHHCTBO .[\CHCIBy1orn:ID( cero.[\H5! Ilp0113BO.[\CTB l105U311JlliCL HeCKOJlbKO 

.[\CC51Tl1JleTlll Hll3a.[\, H l1X OCHOBHa51 CTpyKTypa coxpaHlUia rrepBOH3'laJlbHbrH Bli_U. 

Hanp11Mep , MI!Ortte 061,eKTbl HeqnenpoMbJCJJOB HC IIO.[\BepraJillCL C!iCTeMHOH MO

.[\CJlflliJal.{lrn rrpaKTWlCCKH c 1970-1990 r'0.[\013 , TO eCTb co BpeMem1 l1X CTpOIITCJlbCT

sa [I] . 
Oc11osttotl JanaqeiJ rrpe,QnpID!Tl15! , pa 6oTa10a1ero n ycnon11Hx pbIHO'lifoIX OT

Homemrn, OCTaeTC51 npOl13BOllCTBO npO.l(yKl\1111 c u:eJiblO nony'leHllil 3KOHOMK'leCKOi1 

BhlfO.!\hI Ycncx npe.unp115!Tl15! so ~rnoroM 3a1311c11-r OT cnoco6HOCTl1 onepaTIIBHoro 

pernemrn J a.[\aL111 c6opa , airnmua 11 06pa6oTK11 HHcjJopMau:iru, 11 np11H5!Tl15! perneHID! 

Ha ocHoae n ony>teHHLrx .[\aHHbIX. L\rul co1<paii1eHl15! apeMeflli perneHll! 3TOH 3a)la'IB n 

KaK CJIC.[\CTBMC fl013billJeHl15! KOHKypelffOCl10C06HOCT11 np0113BO.[\C113 cne.uyer BHe

.Up51TL aBTOMaTl13!1pOBaHHh!e Cl1CTCMLI ynpanncmrn (ACY). 

ABTOMflTH:111p013flHHa5! CHCTe~rn (AC) - JTO CHCTCMa, COCT05!II\a51 113 nepcoHa

na 11 KOMTIJieKca cpe).(CTB aBTOMf1Tl1Ja 1.n-rn ero .[\e5!TCJlhHOCTl1, pea.1nny 10ma51 HH<pop

Mau,11011HyKl TCXHOJJOfl110 BblllOJIHCHill! y cTaHOJ3JlCHHhfX cjiyma111i1 [2] . 
Eonhm1rncmo aBTOpOD / leJrnT ACY B 1a13uc11MOCTl1 OT o&beKTa ynpannc111151 

Ha ).\Ba OCHOBHhlX lll1i.\a . 

I ) A11ToMaTHJ 11poaa11Hb1e c11cTeMi,1 y 11paane HJrn rexHonorw.iecKHMH ITpouec

ca~rn (ACY Tll ): 
2) /\irrmranDllj)OBaHH.blC Cl1CTCMbl y npallJICHH5! npe.uupl15!Tl1CM (AC YTT). 

B paMKax 1.rnrnern 11cc ner loBa Hl15! OJIHOH 113 3a.ua'I crnrro paccMoTpe~me opra-

11113au110H110-J Kl'110Mw1ecKonl acneKTa .[\C5!TeJ1h HncT11 npe.unpID!Tl15! . TaK KaK ocHoB

uoe mnHa'1cu11e ACYn - 'JTo o pramoa qH5! y 11paane111151 npe.unp115!THeM s u:emix 

y MeHLLUemrn ce6ecTOl1MOCTl1 1~)0/\YKL\l111 H )'BCJll-fl.IeH115! np116i,1m1 [3], Olla 6hrna BLl-

6 p a !la 13 Ki:!4t'CTllC 061,eKTa J1 CCjJC/ l OBa mrn . 
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