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ycTaJlOCTHOMY pa-1p y weH11IO . 

llpe11M)'LUCCTBOM KOMll03 11JJ,J.10 Hllbl'X ~11rrep11<1 .llnll 511l JUllOTCll BhlCllKllC ! lpOLJ

llOCTb 11 )f(CCTKOCTb CJ8 = 65~ 170 Krch1~1 2 , F = 1 2000~ 18000 Krc/M~( \opn111cc co
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ABTOMATH3AI.zyHI flPOqECCA TECTHPOBAHfUI 
MHOrO<J)YHKU,HOHAJibl<bTX CHCTEM 4JTY 

Jl . H. Mapn111013a, M. A. Koua.11c 11 , A. B. Ko.\lapo11 
MocKOBCK Hi1 r o c vw1pcTBCHHhl tt Tex n o ; 10 1·11t1ccK11i1 \ ·1nrnepc 1neT "CT/\ l IKl1 I I », 

r . Moc1ma 

Coupc~ 1c111r.1.>1c CTa lfl(l1 c YI I Y oc11an1c 111, 1 00: 1i,rn1 t\1 Ko.a w1ccT110~1 ~ 1 cxw111'1c:
cK 11X , Jll ICB~JaTH'-rcc 1<11x , l'l! J[p11B J! H4CC IU1X 11 1 .nc 1c q101-Illi>IX v c ·1pnitCTH 11 · 1.: 1 c~ tl' llTlll\ . 

OT KOppCKTJ J()J'() 11 I Ia ) \C'iKl-lOl'O cjiyHKIU101!l1pOBalll151 KOTOphl\ n 'lJJalJJITL'.ll l>llOii CTCllC 

IJH 'W IJHC JIT T04 110CTb 11C llOJll lCl!Hl l ·;a; [ <lllHOH 11poq1a~t.\lhl 11 , Clll'Tlll'TC'IBE' Jlll (l . IGJlll'

CTBO efl l'OTOB .:rnc~1 010 H'J)te: JH.51 . TaK, HBTl).\J <ITl fS l!j)Oflallllil51 CJIC'J'l'\111 . \'J! p an.' J.llJO!J[<l l l 

1<p, · 1 111o raoap11T111,1~rn c 1a11 Ka ~ 111. 11J\lcl'T C.l !Ll'Ai l I\ I< , c 1·p, 1; 1 \ Jl' . p ;1c 11 p C. ll' .' ICI 111' 1< ' 11 <1 

(> (, 

TCJlj)HTOIJMH ' la l lO) [a 11 .1 111 npe; u 1p115!TM)I r )'J'(l oco6cHHO OLUYH!l\IOB MJ-10rocpvHKJ{l10-

1w: 11 .111,1x CTaJIKax c 411 Y. pa 6oTaJO ll [l1X B COCTa.ne J\J ,JC() KOTC:\ l!OJIO!'Wlllh!X KOMfl.TJCK

COLl , T <IKHX Kl!K HlJTOMaTHJM]lOBal!llhlC J!Hlll1H , KO!IDCHCpbl H np . , l 'i.(C 3 !laq11Te.nbllO 

6om.w e pa ·rn11~!HhJX 3JJCMCHTOB CTa rnrn , TaKHX KaK .naT411KI1 , KOHTpOJIJICpbl, MOJJ.YJ!H 

BBO)la-llbIDO.Ua . AHrOp11TMbl y 11paBJJeHm1 , B TaKl1X CHCTeMax, CJIQ)f(Hb!C. ITpn 3TOM 

c q )VKT)' pa CHCTCMJ,J y 11paBJ1Clll15l ) [OJnKHa COOTBCTCTUOBaTb CTj))' JOype c aMoro OCYb

CK'ra a!lTOM<lTl13a l [l111 [ 11 . 

C ne1n1cji 111<a rtOCTpOeHml CHCTCM lJllY, o6CJl )' lK11BaJO IJ.l,J.fX 1q1y mmra6ap11THblC 

KOMIJJleKCbl, COCT011T B TOM, LJTO cjl)'HK J.(IUI c6opa , o6pa6oTKH JJ,aHHb!X., Bbf1'111CJ!eH1151 , 

) [113rt!OCTl1KH ll y 11pa B.leHH5I OKiLJblliaJOTC51 p acnpe1.1,enCHHLThrn, B TOM LJl1C.TJC , 11 MClK

/ \\ ' 11ecKOJ1bKl1MH Te pM1111an aMI! v npannemrn ( p11cy 110K I ). 

I3 KaJK,lOM TCj)MHHane ycTa l!Oll.TlCH CBOH KO!nlJOITJJep ynpa1meHllil , pa6oTa!O

U\lfM co cnoeH rp\'llllOH yc111oiicTl3 11 o6cnyJKHBal01U11M CBOIO lJaCTb o 6beKT3 ynpaB

.-IClll-UI (crn11Ka). T e n)lCHU11>1 1q)l16JLJ1)!(emrn TepM111-1anoB K 06-i,eK"raM ynpanneIDll! 51B

H51CTC51 o6u_[eH Jl,Jl 51. Bcex Cl1CTCM aBTOM3TI13aU11H , <reM llbl313aHO 11051.BJlCime MHOro

TeprvmHa JJbHhlX Cl1CTeM . 3a.ua<ia OTJlaJJ,Kl1 CHCTCMhl ).\0 ypoBH51 KOHCLU-101'0 npo)lyKTa 

51BJU!CTCl! Ba)f(HOH qacTb!O Ha CTa).(1111 pa3pa6oTKH 11 1131'0TOBJierffi51 . .ll,OCTl1'-lb 3TOl'O 

B03MO)f(HO nyTeM KaqecTBCHHoro TeCTlipOBaIDll! Cl1CTeJ\·l ynp aBJleH1151 Ha pa311H'Ill.blX 

:nanax . .ll,JUI :rroro Heo6xoJUfMO i1ll'ICTh cneu:naJihHbie nc1Turraren bHb1e cTeH.l{hI, KOH

cjJ1uy p11py eM1>1e l!OJ], KOJ·lKpeTHble 3a)l3'II1 MHorocjJym<l(l10HaJlbHblX CHCTCM lfITY. 

C TCl(l c c u<.·n.' \IOit llJI~ 

J& lnl Trp\11111 a. 1 
oncp3 ro1la 

lf 11 Y 

JlBn n n t.:.tU 

Y Jll:L I Clllla 'W 

paoorn c 1111 Y na 
l'C 

..... ·;;.,,. . 

"'~~·'*:"~n~> 

P11c\·110K I - 0600111c111w11 c-q i y tffYpa pac 11pc.ue11cH11oi1 KnM 11 1,1<r 1-cpHo li c 11cTeMbt 

1-Ja Ka<pc,1pc K0~111i,10Tep 111,1 x c 11cTe~1 y npanJ1eH115l Ml TY «CTAHKYll-l» paJ 

p u6aThJHHK'TC51 11CllhlTCITC.ahHhlC CTL' l lJU; l )_lJUI Tecn1p0Ba inrn C HCTC~ ! lJHY pa3Jll1'-l.HOJ'O 

11a-; 11n , 1c111 u1. H I KHC: KaK nc 11; 1i,1 c Ht rrep< j>ci1ca~ 111 F: thcrC..'/\T , CAN, SERCOS 11 Jlpv 

\'11e 12] . l lp11 co·;;J,a lll111 11CllblTHTC.iJh ll h lX t:TCll) [lll3 Ba>KHbL\I ' lTa! JO\I 51.BHHeTCH JlJl(IHH

p o 1,w 1111c ;q J\lffCl(T\PJ.I ; lB\' XKll \llJ J,J \\ ICjlll\lli CMCTC~ l bl TaK _ lJT()OJ,J Olla 1103DOJ151JJa on-
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1'11MIHMpll11(!Tb 11poU<.:JWllMC MCJll ,l'l'<lllllii II y c 1rnp 11. 1c1 llpOllCCL'. o 0 pu l-XY l l(J.1 ; l <l lllll .J:\ 

( p Mc y u o K 2 )_ 

< , ' KDHL¥!HTp3TOp TCP/IP ) 

TCP11?l [ _ ~cP~J L _ _ _rc~P_1 I _ _ _ 1.::'.''1::_11 -__ _ 
I - '~ cc - - -I r I - - - - -.I" I rr ---d l- - - l r le - - I I I _______ I I 1; I I 

11 Bb!HocHoM : : I Tept.t vHanbHblYI : I j i Maw11Ha peanMtoro 1 I I TepwHHa.'lbHb1L1 
11 RYflbT PY"lHoro I l KCMObtOTep I speMehv J{ut·ln~Knep 

11 ynpaaneHMR 11 J (PC Windows NT) ~ i I I t (NC, Linur RT, 
1 

j I , !PC W1rdov.s N~) !I 1 

: 

1 

i-K~~n~u- : ~ : I <l>yH!Qjv.oHanbHaH Q : I ~ I: Ypoe eub Rdpa ~:: i Ii I <l>yHKt,"011a1'bHao J ~ I 
I I nynbma t 11 i mas"a rypa I J 11 cucmeMb1 'lnY ~ i II 11 11 Kflas'1a •y)a 1 

I I I l ~I 1!iz'. 1 
_-_-__ _ 1 1 ffl 1 '----~-

I - - - - - , I ~I naHenh onepamopa .' ~r::- -==- I =-' naHenb onepamopa 

: , ,~;::.~:::::., 1 I - - - - - - - -1 I 1
1 r 11"'pOBb1e 1 1 1~1 - - -- - 1 1 

- - - - - - - - 11 CraHO'lHaH naHem, ' I 
1 
i '-1 '+' ---r:-1 C1aH04Ho~ naHenb I 

~------' y npHBO/:lbl , 1 -

I npo~JhlWneHwai:i r.11a11i.w1yJJ I I 1_________ __ __J I j y n~1uu!l1&1Mi.1 "1liu1.1a r .v"1 I! 
I CmoiiKa ynpaeneHUR 1 I I j I CmoUHa ynpaaneHUH 2 1 

(TepM11HanhH8R "acmb) 5!10K ynpaBl1€Hf151 (TepMUHaflbHaR "8Clllb) I 
~- -- ---~-----J~------

P1-1cy 1-10K 2 - Apx MTCl\ry pa 11cn1;rraTCJJbHOro cTea.ua 

B rrpe.!(CTaBJICRHOH apxITrer<Tvpe Mc n o .r1bJVCTC5l .UB YXKOM fl bIOTep11a5l \10 ;1e;11., 

11peJin onara10ma51 pa·3Merr1c1-111e PC- n o J(CHCTeMbl 11 a o /rnm1 KOMllbK.Yrepc . a NC-
110;1c 11cTcMbT 1-1a J(j))'TOM . B PC-nor tc HcTcM e 1taM60JJee 11e:1ccoo6p a3Ha OC ce~ 1 cii cT1 3'1 

WindowsNT c rnmTcjl o p111oi1 .NET, a n NC- n o;tc 1-1 c-re111e - 0 11cpa 11110HHa5l c 11cTcw1 

LinuxRT (3). 06e onepal(l10 11H b!C CMCTCMhl COHMCCT!-U- l h l 13 TOM CMh!CJIC, LITO ilO)l

l lCPlKIIBlliOT KOMMy m1Ka;JJ10HHhJC IfllOTOKO! Ibl TCP/JP. '.}ro no3BOJI5lCT 11oc·1poMTh 

KOMMY I-IBKauHo mry 10 cpc,uy , 06'ber111rn11o !lw 10 110.uc 11cTCMbL B 1<.i!JOLfCH11e n :JT\' c peJlY 

np11KJl(l,[(HOro ypOBI-HI c cjiy11KI~ID! Ml1 l\OCT)' na K Hlfre pcjie iicaM MOJl)'HCii COJ,lliJCI' 1rnp

·1y aJJbH YJO WMll)', OK8J b!BalOlllYIO llMJKO\']JOUllCUbl C ycJiyrn JJOCTyna [4). 
Apx ITTCKT~r p1-1i,1j,j na1ma1IT (p1-1cv 1-1n1< 3) JlaC r o0tJlCC npCJl C'l'aBJ1c1111c o n p11 11I ll1-

m1:-: OTKp bITOii JlU)"XKOMllb!OTepllOH apX HTCKT)'j)bl ll Jl l !MCllMTCJlbl lO K LJ.n Y 13 CJIC

TC~ll-1)' 10 m raTt jJOpMy lU-r rerpHpOBHllbl I aKMe ).f !C~ I L!lrl'bl , KaK : 

- 0 11cpau11011rnrn c11cTc:vra ; 

- KOMMY llMKa 1 tH01-mm1 c pe; La : 

- Kj)OCCrIJIUT(jlopMe!Uia5l pcamna lll1>1 H J tpa ~ 

- paJJ! WlllblC c pe,UCTBa KOl l t jH11 '\ JX1 lll1H . 

(,~ 

h · ll l l lL' l h - 11.: \ 1:1 

I '\ 1· p11 1 1n.-1"·,·111h· 

,.- .L - __J " - !' ill i ~- ·-r .~A.P l)~- - -~ 
I tl•aii. tnfn),1 

~~~no l~·i 11.: i \:\ia 

___ J~C- 111~~· ,...-..: 1 1 n .. : l 
11 .. "-r""-'" "'" ___ l __ _ 1 1.··~· · ""'"" ' ' I 

[ l l 11 rcp1qxcr:11l•P ~{~~~j~:-l i~J 
I lpu..: 1:,: 11: 1.r ,' 

11p\ 11 paP... l \l!A I L' lfl.'. 11.:' ··t ~I l\0"-1'1) IH !KiH ll l \11!/Hl>I tpt'/ l!l (T{:' l1t ll' ) 
<l>ali,1onaj( 
C! I CT~~l ~I 

- <11 1\·pa1
111

''
111

h
1

:.t !~\1 S \V indo\vs 
1..1 · 1:1 1..'\l ;J 

. \11ra 1~:~,;- PC--- - NC-

P 1-1c\' 110K 3 - ( )TKpbITa5l apxITre K1)'pHa5l / \UY XKOJ\111hIOTepHa5l cMcTeMa TMna PCNC 

1-iirrcpcji ci-ic APT ).(OllYCKaCT 1-1c nonh1013a1rne nepeHoc;[ll!blX MO,!l)' JICH, B TOM 

'IMCJie M OT p a3Hhl:\ p a3 pa60T'IHKOB. KOMM)'l lltl<al(l10HHllil cpe.na lllilli!CTC5l C,!ll1HCT

BeHHb(llf c pC).(CTBOM 1111cjJop~tallHOHHOro o6MCHa MCJKJJ.Y apx11TCKTYPHhIMH o frbeKTa

MH KaK u npe.uenax OJJ,HOH Ub!LIHCJJHTCJJbHOfl cpeJILJ, TaK 11 3a ee IlpC).(CJJaMH 13 pac -

11pe.uer1e111-1oi1 CMCTCMC. C'ra u .uap THbfC llpOTOKQ;lbl KOMMYHl1Kal(HOHl-fOH cpeJibl 06ec

llC'll1J3a lOT CJIIlli006paJHb!C cjio pMaThl JiaHHhIX 11 qm.KcJ.q)onaI-ritbre Ha6opbl COOTHO

[J]CHl1H ( 5) . 
M11o roTepMMHaJJbHa5l CMCTC~!a y npaBJ!CHID! 1pc6y eT cneu11aJibHOH OTJJa)~Kli no 

f-taoopv n a paMClpOB. 0TJla)\Ka 11 TCCTMp ona1-rnc rrpoBONITCSI 13 Jla6op aTOpHbIX ycno

lll151X B llCJUI X 11hl5lllJlCHM51 npo6_-1eM B pa 6oTC TepMHl-IaJIOB, CTal-IOLfHblX naHeJICH, KOH

ll)OJl! !Cpou, HX B3a m !OJ1CHCTBl1H MClKI (Y co()of.l M R Mexam11Max nepe,aaqn J_(U HHhTX. 

Pe3)';fbTffl'bl TCCT11pona1rn51 J10 Jl lKilhl 6 b !TL npe,ricrnBJICHbl 13 BM).(C npOTOKOJJOB , KOTO

pb!C n e p Ci l3IOTCSI pa3pa60T'IHKa M JlJ!SI 13HCCClI M5l COOTBCTCTBY IO!Jll1X MJMCHCHl1H . 

M11orocjiy 11KU.MOHUJlh!-ta5l CHCTCMa LfflY o6na.uaeT lllHJlOKHM Ha6opoM CBORCTB, 

npeJLHa :_llfaqeHI-lbIX llHll y npann e r-flli! 60Jibtll11~1 cneKTpoM MexaHoo6pa6aTbmaromero 

o6opyJ\013<1 1-11151 [6)- 0TJ!a)_\Ka CTOJ!h CJ!OlKllOii apxITTeKTypbl 1pe6yeT Macey BpCMCHH 

M O!Tb!T<l CllCU:HaJIHCT3 110 TCCTM]J0&111MJO. Jl CB5l3H C qe~ l , lIC06XO!ll-fMO 6bJJJO 13hl -

5!Rl1Th OCJI0!3f-lble napaMC'fllJ.1 n o TCCTl1]lOBa 111110 CMCTCM c qny _ H ccneJIOBamrn rro

l((l'3<1JIM. LITO TaK II'\111 napa.\f c ·qx1~m lln.1m0Tcs1: 

pa6oTOCllOC00 llOCTb CTa l!OLflfblX !Ja !-IC:Icii 11 l!alleJ!cj.j o rrepaTopa ; 

p aiJOTOC!lOCOG llOC I" uce:-: '.) J ! C~ !C JITOB , ll TO~ ! 4HCJIC MaXOB l1KOB 11 

nepe K.1110 lJ'1T CJICii ,I la nar ICJl5l x \' l !paBJlCll Mil ; 

).lOCTOuep 110CTh 11cpe; La'!M )!3 flllhl:\ MClKil)' i l )!JlOM M TCpMH!laJJaMH 13 

pClKl l\IC p ca.1 h l!Oro npo·ICI-llL 

KOj)pCKTllOCTu MClKMO,;:t)' JlbHOfO 133aI1MO)lCHCTBl15! 

Kpoc c 1 um qiop~ 1c 1111oro npo qia .,r~ rnoro o()Cc1 1c'1e rnrn ; 

111 .mo; La , 

Cl1l!XpOHHaH 11 KOppel\rtia>I o6pafioTKa ,llilll llbl:\ TCpMMIJaJJal\ll! ; 

KOJlpCKTllHSI p aGun1 npHBO)_lOB. KOH"llJO i ! j !Cj)OU II ~!OJ-lY JJCH BI30ila-

11paB IL'l bllOC 110. l l\. ll()LfCll IIC 11 I WC-fl10iiKa BCC:\ '")_T]C ~ ICIITOB , 8 10l!O'!a5l 

rwc·q ioi·iK\ ~ 1 a 1111111rn . 1 :-; 11apa\IL' 1 JlllB ~ 

()';) 



OTC:'r" l\:Tl:ll1C c6ocn l lPH W IHTC.i ll.llOi1 pa 6<JTC llCC i·i L:flCTC~IJ.I ll Jli l' l lll.1.\ 

p elKHMax . 

Hai.16onec n om 10My cjly 11 Kq11011a; 1 h110~1\ TCCTllJl(l l1<1111110 11 o ; lBcpru 10Tc;1 \11 1o n '

TepM1111aJtbHb1c Cl1CTCMbl y nparnlC lll1ll Kj))'lUIOl'::t6apHT Jlb[\·I o 6op y / lOBHlll1C\I ( p11cy

llOK 4). 

T cpM1tmn ~ 

51!1J10 Cl tCTC'1bl l/l'IY 

~~If ______ : , __ 
l l'C1-u.HHft ! 

: (1 :1C'll! llJ'4~1HI S' ~ I 
I ~1_9~~ (_~~8~) ~ 

PHcyHoK 4 - ApXHTeKrypa Ml·IOrOTepMu11am, 11otl c 11cTc~ 1h1 Yl lY 

Ka:>K,[lbll TepM1man COCTOl1T 113 naHen11 onepaTopu, CTaHO'lHLll1 I IaHCJll1 l1 11po

M.WIIUICHHOH KJ!aBl1aTypb1. 01rn llOJl)'" llliOT 11Hcjl opMalll110 113 51,i_l,pu CHCTC\lbl qny <1e

pe3 cCTenotl KOM.MYTaTop n E thcmet-ceT11 . 11Hcjlo pMa UJUI ncpe;1aeTc5! BpeanhHOM 

BpeMelili, B coo mcTCTBHl1 co cTaH.uapTOM POSfX . lb . CTaHO'lllLle n ai 1c.1 111 1IO)J,KmO

qcHb1 K PCl-miaTe n ;i.npe no crreu11aJ1bHbL\.I Ka6emrM MOXA. 11cTO'IH11K mnaH11ll n 

24B CHa6lKaCT 06op y.n0Ba 1me Heo6XO,llJi[Mbl~I 1\Jlll pa60Thl 11X '.)JICMCHTOB, B TOM <Jl1C

JIC 11 KHOnKn anap11tl11oro TOpMO)l<CHIUI , 1ncl\1v11c1ecT1J0\1 . I fpo Mhllll.llC11Hitil Knarrna

rypa n o,1J,KJ110<1a cTcll K naHe!IH orrcpaTopa 110 USB. B 11c1.1.1Ht1i1 11y J11; r y 11paanc1-urn 

CJIYiKl1T !lJ!ll J\HCTaHUl10 HHOii pa60Thl o rrepaTopa co C1 CIH KO~I. 

Apxl1TCKTypa Tec n1pyeMbl \ CMCTCM MOiKeT jlfflJIWlaTLCi! B 'jaR llC H ~ IOCTH nT 

·3a.ua <1 3BTOMllT11:.liJ L{J.111 , HO 11CflhITaTCJ1hllLIH CTC!lJl ;~om1<c 11 ll0 3BOJlllTh 11pORO/ ll1Th 

01\CllKY C l1CTCMhl no onpe,i_l,CJICHllOM Y Ha6op y llOKa'3HTCJICii. f'OCT 4.405-85 )'C'nt

HaBn 11BaeT llO~ I CHKJiaTypy oc JIOBHhl\ flOK~naTC J ICH Ka 'ICCTBa npoq1a\1\! llJlVC\llol x 

ycTpOHCTI3 l{fTY. B Ta6Jmqe I npencTanHe Hbl o6urnc \apa1crep11cTHKH Tccn1p\'el\1<1ii 

CHCTCMbl. 

Bee 11paKTW1ecK 11e ac11eKTb1 n ocTpocmrn KomJ11trv paiu111 11c 11i,rraTeJ1L11L1.'\ 

c l'CllJ\OB, l U:Fll1 I lclll OT '.)JlC!\fllH'ICCKJi[X CXCM COC/ \HHC Jl 1151 11 ·i a Ka ffll ~ma;1 \fllO rnvpoB

[lelJblM 11 npmvaM~lllLL\111 a .1rop11TMaMM, nponepl!IOTCll 13 .-1a6opaTOJl llhlX \ 'C.' l <JB Mll X ll 

11pi!MOM l3'3<Il1MLl) lCl1CTBl1l1 C pa3 p a60T'iMK3Ml1 lf'j)OllJa\f\111<> 10 o6c Clll' LJClllUI. f! O~ lll l\ ! () 

np1113C)J,CHllhL'\ 11!.lfllC lli.lp<tl\ ICTpon TCCT11pona 111151 11po1 1cpKC llO} lHCj)l'<l!OTCll ll]Jl! Jl l lPY-

71) 

I HX llOKa:.mreJ1ett. 1::3 1WCTI-IOCTl1, / lJUI Ol_(ellKl1 Ka'ICCTBa pa60Tbl ) JIC!\rpoofa1 p yLlOBa -

1111~ llhlllOJIHSllU I': 

- 11poucpKV npamUlbHOCTl1 flOJlKJUO'ICHW! Ka 6 e11ei1, p a3'bCMOB, 3JICKTpW1CCK.11'X 

CXCM ; 

- 11ponepry Ka'ieCTl:la > Kpa1mpoua1-urn 11 pa1uonK11 Ka6enei1 ; 

- npOBCpKy auap11HllbIX 6 JIOKOB, BO Kl6CiKafiliC HClllTaTHblX CIHyauHn. 

T ~ 06 
06IIU1e xapaKTCpHCTJ1Kl1 TCCHfPYCMOH CHCTCMhl ' -,~~ '~ - ~· 

T c x 11w1ecK11e / l <tHHblC r1apaMCTj)bl 

T0Kapn1>1.M11, cjipe3epHb1M11, lllJrncpo -

Y npa nJ1e1111e cTa11KaMH BaIIbHbIMl1, na:iepll.b[MH, paCTO'iHhfMl1, 

CllCI [11aJl bHbIM 11 

Pea.i Jl13)'CMble oc11 
JI 11Hei1Hh1e, KpyrOBblC, 6ecKOHClfH()-

Kpy rol:lhic, rrepeKJUOqen11e lllIIlIHJ.lCIIblocb 

K OJH1"1CCTl30 KHHaJIOB 
MHoroKanani,Hall c11cTeMa (no 8 Ka-

Ha.JIOB) 

Kon11•1ecTBo lllllMHJleneii ,Uo 4 
Kom 1qecTBo y npaBJU!Cl\olblX oceii ,Uo 32 (.no 16 occii ua Kattan) 

T11I1LI mnepnomm,1111 JlmlCHIUU!, Kpyromui, CllilafilmBall 

Tiporpa111M11pona1me G-KO.llbl, ll3hIK BbICOKoro ypoBHll 

Kon w1ecmo TepM IIHa.1LlB 
,Uo 8-Ml1 TepMill!aJIOB, BI<JllOqal! ny Jib-

Tb! pyqrroro ynpaBIICHHll 

K omr-1ecTBO p e-,K11MoB pa60Tb1Kauana 9 

Tex J1ononr<1ec K11c u11KJ1b1 
PacToqKa, TOKap11a51 o6pa6oTKa, cjipe-

3ep0Baa11e 

SECOS, E therCJ\ T , CANbus, 

11 l·l'I epcjieMCLI UCSNet, StepJDir, Mcmobus, Modbus, 

PROflnet 

l'al'ioTa 11po q 1al\IMHOil ~VliJlH annapaTHOM <1aCTl1 OUCHIIB3CTCSI 110 C!lC,ll)"IO J.Ul-rM 

11apa~ 1 e-rpaM : 

- llj)OBCpKOl1 a : ll'Op11TMOU pa60Tbl c Ha6opoM an11apaTHJ, fX c pCl\CTl:l, peaJIJfJ0-

13aH Jlhl'\ B l!JlJJC t.f! IY; 

- npoBepKOii p a6oTbl n o Blf)'llJCIOICJ\I \' 11p0TOKOJI)' c 411 Y; 

- TCCTlfjlOll<lllllCJ\ I pa 60Thl Cl1CTCMbl B pa·rn l1'iHblX KOHcjl11 rv pal.(M5!X ; 

- ,Ll! llffC.1J,Jl],J\1 TCCTl1p OBa1u1eM Ha Ka<1ecTI.lO nporpaM.M IJOM l1 annapaTl!OM pa-

6<lTbl l' 11CTCJ\ ILI. 

J lm1 TCCTHJlOU:.JIUHl napaJIJICJ!b llOl'O 11 0,[lKJIIO'IClll1ll ilB~' X MY J1hTl1llOpTOBhlX 

rn 1m l'C I 11 PC l - l~xpress 11a r111cai-m c n c 1\11::t JILHllil ynunrra . C c c llOMOrl\bFO TCCT11po

Ba.'1c;i / lpHHnep ;urn w 1aT MOX!\ '" mxchm·", 11a1rncaHHhri1 no;L OC Linux , r.ne KaJK

l lbll1 1101Y1 11MceT on111-1 1rn 11 60J1ee cjiaiiJioB yc-q ,o i1cTB B KaTanore 

'· ,de1· " acco 1_\1111po11a 111u, 1:-. <.: 1n1J11 J7 J. )J,.11l! ·1cCT1ipOBamrn OLl.l <l 11co6xo;ll1.MO 06pa

TJ 1ThC~1 K a ;weC\' ll(lpTa ll r jw H:1ouo il Cl1CTC.\1C 11 p a6ornTh c 11~\I 
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I ~ 
~ 
~ 

J luCTlllff I. ) \eM\l lli'..Tfl<J lllt>I K\li l<I ) l.1151 TCCTl1])(lll<lllH51 ll<lC:l<.:! (<)l\ a n.: : 11>111.i x 

nopTOB 
voidapen por/(w;id) { 
intfdl ,fl/]; 1/ </){liL1101J1>1£1 Jeu:p11n11wp cJ.:rn 111] 1101111w 

.1, O mKpoe.M I nopm 

.f<.!1 = open("ld<'v/rnxcharA O", 0 Rrn·t R I 0 _XOCrr r 0 XU lcL J l ) : 

I) OmKJHX'.M ] nopm 
_Rf] = open (' '.ldei >!lm:char.11", () R})W/? I () _YOC7T l" 1 0 '\'W :'J ,,l! ) . 

II 1Iepe.Me1111w1 ().,,51 :w 1111cu clm1111>1x e n oprn i ntbyteswrite; 
intbytesread; /I fl ep e_,i.1e111w51 i!.rn •1rne11 1w 0011 11 1>1.1: 1u no1m1a 

byteswrile ~ write(...} 1/ 3a111 1cb u nopm 

bytesread = read( .. .) I/ l/me1me U3 nopnw 

l 
C!>opMaIDf.331.{IDl OCYhCiqa TCCTHpOBa!!l1}! 5!BJ!l!CTC}! Ba)KJ·IOil GUCTh!O npouecca 

arnam<11. flp11. npoBCflCHJ.1.H TecT11poBaHID1 BCH llOJiy<ICl-!J-Ja}! MH <.jlop~!al(H}! Tlll_aTCJlb

llbIM o6paJOM ncpenp·oBcpHeTcl! 11 ;1_0KyMc1rrHpy eTc5! 13 11µ0-roKOJJ T<:cT11po11a11 11H . Py
KOBOi \flTCJlb ll1Y llll bl TCCT11poBUHl1H 11p013Cp51CT llj)OTOKOJ lhl H a Jljl<:' GVeT II'\ pa·.lJXl \X1T

Yl1KaM AJJ5! 11cnpannen.ID1 011m 60K ( p11cy Ho K 5). Pcwcm1c 6aro11 n c penponepl!cTcH 

rpy uno ti TCCTHIJOB3I-nl}! 11, ec.11 11 ow1161<a JIC llO!ITO]JVLlaCb , 11'.lMCJIClll!bJH HCXO)ll!blH 

KO) \ 3alUiatlbIDaCTCl! B peII03 l!TOpHf1: . 

rpynnt1 
111~JJ>il~P•Di:'Ol:I'. 

( l 

;'. J) ,, 
<.._'/_;_,' I •.j '1 . 0 '"-<4(:, . ···1 

, (-.! ~:>- · 

r
CmnaHH<K<1/l' , 

J..:O M"llllTi:..&U(,. 

MQ.1YJ1bTll.IA TCC1 

2. llt:pcia'la munn.JX ot'5 
ll"nH:tl~lfH~X 

.!i . ficµ.:.'U'I& IUtili tf1~lll..UDl 

110 OLUH0a..,.llf R KQ/,I C 

P.n·ooo t•nv 11. 1 11~-i 11u. 1 

T«Tl!'ORftlHll 

('. 

'iJ / " 
... ,<~Y.:;;.S' 

? ~~ '4 .... ~ 

l
l ·01; m111 1c 1p y n n ;.1 1C'<'1HJ"lt', l!IH1U1,. 

ll'IUllltJXl!HUUlt' ll j) il(TipC.'t!.:.'Mlll E" 

p;il5or no ncmpCl'~ itHlffO 

y 1!J)ll&J\l'HHt' lt'<' l'liJJUtl<!Hli t'M 

I l pm~t". 1 L111 11: 

l t" C"1 H f .OK.Hll1" . 

01 !i it.!!K!I ( tl\l f" Jra. : 

\~,,. f/i -~ _J 
~ ~ ~. ~ 

'9- . v " '"", ".'I ~-s:. .~P,2:-,~ 4.. ...,.ti,.. ~.;.~· 
>;$.(_ r,~ 7 -t'- ~ ... , ;·. <"~1 ' ¢.;. "';,. rl) }TUl>l l t'M ll\11ll tl4UIN 

i nr-.1101..:w1on 
! Ct"!ilJ>O llil /U L.H 

\~ , \ ..:.''f .:Y; '[>; '9 .... 6 ~-
r::.; • ...f~ ._.o ~~ ~; ... t(,.; 4 

\"':,,~·,·' '.""" '~ t ''·, 
lo· "<+ ·7.q. 

\ 1r '·· r. 
I f:"r· 1 ... . 

' · .1 , r I ____ ,. I 

X fX:!HCllHf' 

1Ju\11rw.tt 
llC'l4llllll\C{'.; O!ii 

.., 

.·, I 
'·-f' ' j· ' 

.·~I ( 

'i 
I 
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.Ll.1 1H .\pall<.:1111)1 Ml l <.jJ(\jJMillll H l l1Cllll.'ll;l) icYIC}! paJHOI'(\ po;_1_a Cll<.:TCMbl OTCJ!C)KI!-

11a1 11rn 011111 \XlK - « Ci<W'llCKCp t..1» \ p11ey 110K 6). l l Cl!OBll\li1 3a f la '1cr1. KOTOpbl \ Hll.1Hl<.:TC>I 

..:0op 11 1 1cj1op~rauH11 o 3apcrncTp11pona 111-11 .1x llpo6:1c~ 1axn l~lOf]13MM1-10M 06ec11e,1c-

1111 11_ a n 110K<.: c;1cJKc1111c :.ia 1 1pouecco~1 yc1va 11c11.115! ow11GoK HpocKra. Oc1-ro11lla5! Ja

i lfl'l a l lj)li o6pa6oTKC OT4C ra 06 Ol_i_ni6KC pa·1pa60T'H1KaM11 - TIOJlTBCptl11Tb IIaJll-f'fHC 

H.1111 \lTC)'TC:TllMC lrpo6ne~lhl M eno6u_\HTb , KOl'Jl(l OHa 6y)lCT HC!lpaBHCHa . 

I 'mlB!lhlJ\1 lW~HlOl!L'llTO.\I ')J'Ofl CHCTL'Mhl HBAACTC}! llff!a /_J_a!ll !bl\ , KOTopaH co

i'\CJY!K~rr cne,1eHHH () lJaiiJ\l'l-0-!hl\ 0 11rn6Kax II p a6oTc Cl1CTL'Mbl. 3T11 CFlCtlC l!H}! BK.ITIO

'lal<) r II ccfo1 c .:1ci-(y' lO lllY l<. ' 1111 <.j >tlp~Ia UHKL 
- lll lCllTI!cjJHK(l'!OjJ MJIH 110'.l ll'jl OUIHOKH ; 

- KCM 11 Ko r ; \a 61>1.11 0611apy·1Kc rn1 ourn6Ka ; 

- T<.:KY IW!5! ucpo m I lj)Ol l)'KTa; 

- 11p11opHTCT 011m6K11 : 

- (.)JIJ1Cillll1C llOC.1Ci ll'B<1TC.1hHOCTH ) lCHCTHHJ.1, npHBO).(l!IUHX K Ollll16Kc; 

- BOC lipOlnBOl ll1TC5! H H 0 1.mr6 Ka I-Ia ::JM y.llwrope 11Jll1 TOJlbKO I-Ia (()KCJJCJC» : 

- KT\) OTBCTCTBCHC I! '.la ycTpa11eH11C 01111161<1-1; 

- KOMMCHrapm1 no pemcH1110 Ol.lll16Kl1 11 ycTpa11e1000 rIOC.llC).(CT BHP.; 

- T CKYlUCC COCT0}!Hl1C (cm-rye) own6KH; 

- UCjJCH}! 11pOJW I<Ta c 11cnpaBHCHHOH OUH10KOil . 

KpoMe Toro, pa313 11Tb!C cucTCMbI rrpe/.lOCTaBnH.lOT BOJMO)!(HOCTb np11xpenmrrb 

cjlaf1:j 1i,1, 110Mora1oll(HC on11caTb rrpo6neM y ( HaI1j)HMep, ,lla1"m nawrrn mm CKpHHIIIOT). 

J' I CllOJlbJYCMblfl 110/ \XO;J, K COJf\aHHJO HCrlbITaTCJl hl lhl\; CTCH;lllB n epcneKTHBCH 

l\j l 51 , lUJ!bllefu_11crn pocn1, B <IaCTHOCTH, npHMCllCHl1C llOBO!'O 06opy11_0nMnrn , pacw11-

pCHlll l KOll\ jll1ry paw111, y c JIO)!( HCHH5! 3 JICKTjJlfGCCKOfl ( Ilp11llJ.lHril1aJlbHOi1) CXCMbl. 

Yny'llllCI-lltC H f!OCJJCJW IO lll~l5! a;13nTaUl1ll CHCTC!'vlbl K npor...rhlllUleHHh fM ycJIOB11.51M no

'31\\)Jllfl JlOCTH'-lb HOBbl\ TC\ HOJll) fHH B pa'1Bl1Tllll CHCTC~ l bl lff[Y . 

i s.s. uc;'1.G8~ 

HenpaBV1JlbHO peam13osaH so3spaT V13 "CMeHbl 3KpaHa" (E. 

Tpoqm Mosy) 

g N cs Tlii!i>l 1• '.-l' P tl d lt b :S. Uf' ,-,.~ l --t-05-{J{ 
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B XO I ll' TeCTl1]10lla 11115! M HorocjJ)' llK!ll10 llaJ1 hllblX Cl1CTC~f lf 11 y 6hlJIH 1 l()JI V4C.:Hhl 

CJ1C)()'l 0 U(l1e BbIBO)lhl : 

- H:CITblTaTCJl bHble CTC!l) lbl - 11'1).\e)l(HJ,IH l.fl!CTpy Melrrap 11ii OTJiaJlKv1 co111aoae

Mb!X Cl1CTeM )' I qn11u 1e1-111S1 ; 

- MCITbITaJ-IYIC pa3pa6aTbIB<lCMblX Cl1CTeM Ila CTCHJtax no :lBOJUieT BbHIBJU!Tb 

o um6 K11 1-1 npo6ne~fbr B a nnapan1oi111 nporpa ~f'>rno fi <1 acT5lx Ha cni ;vrn cm ; 1a 111111 ; 

- CTC!-l)lbl ll03BOJ15IIOT IJbIIIOJIHl!Tb )lJiliTeJlhl-!Oe TCCTllj)OllaHHC B aJlTOllO~ lllOM 

peJK~1e ; 

- apx1-ne1<1ypa CTeHJ10B pac m11p5IeMa 11 MOIKCT rt0110Jlll5!ThC51 JlJl5l l!Clfh!Talll151 

HOBbIX <jiyHKU110HaJJbHOCTefi 11 HOIJb!X KmffiOHel-ITOB Cl1CTCM y npaBJJe1111S1 ; 

- o6pa60TKa pe-WJ1 bTIITOB TeCTl{j)OBaHllil 11 11CI10Jlh--1 0Bal-!l!e CMCTeMbl OTC.TlC/Kll

BaHll51 o m116oK (BugTrackingSyslem) noJIJ0-1151eT p a3pa60T<J11KaM o n ep ::rnm110 H1-10-

c11Tb 113MCl-!eHl151 IJ npoeKT. 

C1111coh: ncnoJib3ouam1i,1x 11cT041-111KoB 

l _ )XeHMCeHKO, B . 13. KoMllbIOTepHoe ynpaBne1rne TexnonorwrecKHM 

npoueccoM, JKCnepm1e1-rroM, 06opy1lOBaJ-1J-1eM I B. 8 _ JleH11CeHKO. - M .: rop51'-!a51 

!IHHIDl- TeJJCKOM, 2009. - 608 c. 

2 _ MapTm-!OB, r_ M _ Tio!lXOl l K IlOC'IpOemuo MYJTbTllI1pOTOKOJlb!-IOii Cl1CTeMb1 

qny [TeKCT] Ir_ M _ MapTHHOIJ [11 /lp .] // ABTOMaTl133UH>I B npOMblillJle HHOCTll. -

2012. -N2 5_ - C. 8-11. 
3_ MapnmoB, r . M . TipHHl\Hll IIOCTpOel-!ll51 pacnpe!leJJemroH Cl1CTCMbl lfTI Y c 

OTKpbITOM MOJl)'JlbHOH apXJITCKTy poi1 I r_ M _ MaprnHOB, H. R. Ko·1aK, 

p_ A I-Ie)l(MCT!lmroa, p_ JL TiymKoB // BecrnHK MrTY «CT AHKJ{J i>J. - 2010 . -

N2 4 ( 12). - C_ l 16-122 . 

4_ MapTHHOBa, JL Yi . Oprarm'3m_(l151 MCJKMOll)'JlbHOro B3aHMOJ1ei1c1131151 n 
pacrrpe,ueJreHHhlX cnc1-eMax lffJY _ M o,ll,eJrn 1-1 aJirop11TMbI peamuawrn I 
n. H_ MapT11HOBa, r_ M _ MapTHHllB // MexaTpomurn, 3llTOMaTl133L(l15! , y npaBnel-!ll e_ -

2 0 10. - N2 11 ( 11 6). - C_ SCHS _ 
5 _ CocoHK111-1, B. TI. C n cTeMbl "ll!cnoBoro !IporpaM).1I-IOro y npaBJJCHH51 I 

B. ll _ Coco J·ll<lUl, r . M . Map111HOB // M : n oroc, 2005. - 296 c . 

6_ rpwop beB, C . H_ KoflltCllllll51 n oc1poe 111151 6<1--10Ro i1 CHCTeMbl Lf11C! IOBOro 

nporpaMMllOl'O y npaBJieIDl51 Mexa·1pOlll lblMH ofrI,ena~rn I c_ H_ f pHrOpbCR, r . M _ 

Mapnm oB // fht<j>opMaUHOHllbtC Tex 110J1ornH 11 npoeK1'Y1]10Ba 1-1m-1 H npmnB(>JtCTlll'_ 

20 11. - N2 2 _ -C. 21 - 27 _ 

7_ Michael R Sweet Seria l Programming G uide for POSl X O perating Sy stems 

IR. Mic hael //5 th Edition, 6th R c\' i s ion . Cop y rig ht 1994-2005 . 
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f!PHMEHEHME CTAH,LJ,APTHbfX B03MO')KHOCTEtt 
nrorPAMM flPH C03,ll.AHHH Iii HCnO.Jlb30BAHHI1 liA3 ,LJ,AHHbIX 

A.)],. Ilp11naw1eB, B. B. Wcn<1e11Ko, P. 3 . .IJ:auJICThSlpoB 
O pc.:116yprc KMi-l rocvnapcrncHHbIH y rIJIBepcITTeT, r.Ope1-16ypr 

B 11aCT05l lllCC llj)CW I W l>l v 11pOUlCHH5! H 011Tl1Mll3aullll rro, 11pe/lHa3liaqeuHO

ro llJ151 paGoThl c lWHHblMM , MaTeMaTwreCKl!Mll 3alJHCHMOCT5IMH H rpacjJHKOH, HC

nom.Jy roT nee 6oJJ bWe Ko~mbt0TepHbIX nporpn:vtM np11 npoeKTHpOBa HIIB 11 oTpa6oT

KC JJA , crw llCf-(CT K 11aI<OrIJIC!ll1JO pa1Jll1'-!HOJ'O pO,'(a )l3l!Hb!X, Hey nop51)10qeHHbIX 110 

npHH3,'lJICJKHOCTH K HCllOiTl-OllOU(CH npo rpaMMe B ')JleKTpOHl!OM Bll)W. 

C0--1WlllHe CJUll-lOH H[[(jlopM a l(HOIU-lOH fol3bl ll03BOJ15IeT COKpaTl1Tb BpeM51 Ha 

llOHCK MCXO)l.Hh!X )la l-1!-lb!X llJl51 p acq ern J1A _ Ho, KaK npaBHJJO, y 633 )laHHblX HeT 

CBH3H c 11Cl!OJ ll-lIDOIJ_(HMH ( paclJeT!lblMH, rpacjJWieCKHMM, MO/ ten11pyi01Ill!MH HC!Th!Ta

mrn 11 )lp .) npoq)HMMaMIL bO.TJblllJ-1IlCTBO COBp eMeHIIhlX CTaI-UlapTHbIX TeKCTOIJbIX , 

!'vtnTeMaTW!eCKJ-1X, rpacjJwreCKHX 11 l\P - rrporpaMM llOllllepJKHBalOT CCb!JlKH nepeXOlla 

1-1a 1lpvr11e nporp~111bl, 11anp11Mep naKeTbl Microsoft office, Matkad , APM Win 
Machin, KoMnac 11 .LlP -

Jlm1 y npomemrn pa60Tbl c cjJopMyJJaMll. rpaqmKaM11, TCKCTOBhIM co11:ep)l(aHJ-1-

CM llOK)'MeHTOB, JMUHpll"!eCKHMH BeJJH<IHHaMH 11 )la-11hHei1:wero nepe1mca HX B co

OTBeTCTBYJOU~He nporpa.MML.I Heo6XOllHMO BO BpeWl C0--1)la!-lll51 BCTpOHTh B 6a.1y llaH

llbfX CCbIJIKH nepexo)ln 11a n ocncJ\YK) lll,11e npoq1aMMbL TaKHM 06pa10111 , 6a3a llaI-IHbTX 

11 nocnc.uv10I11,ne npoq.Jal\IMbI 6VllVT Cll513aHbl CCblJJKaMH nepexo!la . Ccw1KH nepexo 

lla M())!(l-10 11a311acraTb ne TOJ! bKO rm 411CJIOBbie J HalJeHH5I, HO 11 Ha cjJopMym,1 HJill 

l'Jl)' llilbl <jlopMyJJ. T aK )KC llJl5! 06paT11oi1 CBSL1ll BMecTe c 1la1UfblMH HJ OObl !laI-IHhlX 

6Y11eT KOTU1pOll3TbC>I CCblllKa nepeXOlla )J.JlSI 1303BpaTa B 6a3y Jl[lHl-fbJX 11 CCbUI Ka Ha 

CJ!C[(~'lO ll{VIO nporpaMrvP{ ( ecJm Tpe6yeTC51 11CllOJlb30BaTh )la!-!Hble llOJI)"leHHb!e B 

upe;1b1,rcy m eH. nporpaMMe ) . 

)_(a [[IJblH llj)l1HflHll pa6oThf llOKaJaH Ha p!iCV J-IKe 1. 

5a 3a 4~1c ·· oso1x 

~-Ha4 EH t11 (1 

5aJa ¢.opr .. iv r nr ~ 
oac4eTa 

.... .._ __ ..... 
--- ..... M a<eMaT:.1 '-lec-:aq --~/---/~J.__n_p_o_rp_a_1_.1_M_a 

---- - • - ccbn;,:a rr<'pexoJa 

nporpaMMa 

Mo.11e .c "1poaaH"'" 
~Cn b rTaH ~1H 

rpa <j>vt4eC><"~ 

pe.D.aK~op 

Puc y 1-1or-: 1- C\<' \f a B1a 1-1.\10.::reAcrnH5! 6a.J .::raHHhlX H pa1.11-PIHhL\ rrporpa-11B1 
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