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MO)l,EJUiPOBAHlfE l1 PEAJTl13All;lUI B3AIIMO)l,EllCTBlUI 
CH.CTEMbl 4TIY C ABTOHOMHblM fiJIK HA OCHOBE 

IlPOTOKOJIA TCP/IP 

r . M . MapTllHOB, H. B. KuJa"7, c B. Eoi-,'{aHO B 

MocKOBCKHii rocy.uapcTBemIL1ft TeXHorrornqecKJill ymruepcttTeT «CT AHKl1H », 
r. M ocKBa 

BBe}.le1rne 
Coupe~1e 1111oe npOMh11JJJ1c1-1 11oc 11pe1111pl15!T11e I1j)C£tcrn11 .1rnc-r co6oH 11a6op pa3-

11006pwrnoro aBTOMaTJf3 lfj)OBaHl!Oro 06opy,10Batlllil, COC,lll1He1moro B pa-mo111ac-
11rra611b!C CCTl1. Jl,1151 c16ecnc<1eH}fH COfJ taCOBarniOH 11 JcjlcjleKTIIBllOH pa6oTbl scero 

l!apKa 06opy.uosa mu1 !la rq)eJl rtpIB!Tl151 X D Ka4CCTBe y rrpaBJl5l!OllleH nnaTcjJOpl'v!bl 11C

!IOJTh'3)' !0 T yeTpo ikTna '.HJCKTpoaBT0MaT11K11. B JaBHCHMOCTH oT Ha3Ha'1eH1151., ycTpoii
cn1a 111e1crpoanTOM3THKJ1 no.upaJJ(eJ151IOTC51 Ha: KOMaH,UHhJe ( KHO!lKl1, lI)'TeBble Bbl

KHIO'IaTeJm , .ll3T'll1KH 11 Jlp .); .' 10rl1'1eCKMC (pene, nporpaJ\!Mlfj)yeMblC JlOnP-IeCKHe 

KO I-rqJOJLl!Cpbl H iW .); HCl!OntlHTCJlLHb!C (KO!ffaKTOpbl, 3JlCKTpH'ICCKHe MarmITbl 11 

~ 1 ycjJTbl , 11cnrnm11TeJ!bllh!e )(InffaTeJlH) ; HCTO'llUIKl1 1111TaHl15! 11 npeo6pa.1onaTeJ!li Ha-
11pH'n(CHl1tt 11 3a IJ(HT!IblC ( llpCi {OXpaHHTCJ il1 , aBTOMaTl1'!CCK l1C Bb! KJll<J'taTCJIH, Temm

ll hle pe .:1e ). Ha cero; twrnm11ii ~ IOMeHT 1-1a1160.11t.urni1 11HTepec npCJlCT<lBJl>l.JOT 11MCHHO 
.1 1on1<JCCK l1C 3.:1cMeJ-ITJ,1 ·:ineK' llJO<llJTll~!aTl1 KM. '.}rn ll6MICI IHe'fCH B03MOlKIIOCT51MH 

11porpa~!MHpye~ J b lX Jl0 rl1'1CCKl1X KOHTponepoB (I IJIK) pe waTb (l0L!111pHbll1 11 llOCTO

;J JlllO l!l> l1llJI H5110 11(Hi1cH elll!COK JaJ~il'I. 0 )l!W Kl J'j !aBl!b!X "l<l}lo'I nJIK ":laKJll0 'IaeTC5! B 

llCpCJlli ' !C eoopa !lHMX COC;J.eHIBl B CHeTCM)' l' llpanneHl151 BhllllCCTOH! llCfO ypoBI-15l [I , 2). 

I lCJl b!O J:la !ll!OH paOOThi HBJ1>1CTC5! l!OCTpOC!IHe KO~!~l \' 1111K3 l{tt0HHOH 3a,Ua'll1 

1ria 11MO)(CtteTBllH 4fl y e n JI K c 11Cf!OJ!b30Ba 1111e~ 1 !!03\IOlKl!OCTett llpOTOKOJia 
I C J)/1P1 

1 f-'a t)ma BhI1J0:111e1m no il0JUl»,)~"Y .\~ 14 I JA I j o--l9"-~{K ( ¥1 ycJJOl3mtx 1tc r10 _•11• '·l111:-1H1rn rpairrn flpc3 1t~h·1rra P<I>. lVl >I 

! >-C,Y.]<i\)Cllll.'. HHOii rJ1.)JL'lCpiK l\11 ~11.J_; I Cl.i lL!X f)OCl.: ltlll.:K!lX ytit:!l!.J'\ \lJ(-649:\ . ~ ()\3 9 
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(jl () jl~ lllJ101l<t 111 1C ·q 1cGona11 11ii K llJHllUKtLI \ l\ W ll ~ l ll ) tCi '1 c1 11 1rn 
I IJIK - lJI IY 

1111Tcp <j1c iica 

J1·w1L\·IO! tdicTHl1 C ~ I C)!(J tY yc·1pnik1 1 \il~IM , l \XO) t}l I I Ul~lll I\ COL' I ill\ :tllTll~W l'M'lHpo

BH I lllOii C l1CTC~ lhl (KO~!llhlOTCpH~ l l-1 , KOtrll10jfJ !CpU~ lll. ;\<tT'-111 K<l:Vl l L l lL' l lC >.' llll ffCJIL lll,fl\ 111 

yc1vo l1cTBa\t H ) , tT]1011cxo111rr n nfi 111c .\1 c : 1y .. 1<ic .. 1c pc·1 : 1n1<w1 1>11v10 ccTh. K 11poT01<0-

Jia M l!Cj)C/ taLfH ).l a l!H hfX 110 'lTO ii CCTH 11pc1rhSIUJl5JIOTC>I )f{CCTKll C Tj)COlll\U llMH . 

- o6c c n cLJCH11C HH) tC'IK llOCT l1 ).(( lCT[lfl l\11 coo0 11 1c1-111i1; 

- llJI1j)OKaJI TIO)JJJ.Cj)iKKa p 1:rm o0Gpa'3 1J bl )( 11po 1va~t?l ·lll[,I '\ M illll1'1paTHhlX CllCTal3-

JIJllO 11 tl:L'( ; 

- n c p cna Ya .ua HH bIX 061,c MOM OKOJIO l Mfi-Ta 11 ow 10 ,\I coo0 111c111i11 : 

- B03MOlt(fIQCTb IU IKJI WI CCKOii ncpc11a<111 J:l<i!IH!,t X ; 

- y 1nmep canb11ocTb anp cca u1111 ycTpol1cT11 13 , 4 j . 
Ha1160: 1cc 11om10 n c pc .. 111c.11eH11 b1c ·q1c6011a 1111>l y;1ouJ1cT11opii<.:T c ·1e1< 1q1tJTOKO

JIOl3 TCP/lP . .IlailHblH CTeK 1-IJ\1ceT o rKJlbIT)' IO apxHTCKT\'pY . crn 11,'(ap·11rn1posa1·1Hbl e 

13blCOKOypmmeBblC llj)OTOKOJl[,J M llOJiy<IHJI 11111J)(l[(OC fl]1 111\!CIIClll1C IJ oG.rmCTl1 <.:CTC

Bb!X TCXIIOJIOtlfli. 

Op1· a 11111a n1rn 111a111\1UllciicTu 1111 

ripn pa3pa6oTJ<e y npaBJI51IOU\eii. rtpOllJ3 MMhI I IJIK W15I 1nmL\t0J(ei-icrn11JJ c 

51Jlj)OM CHCTCMbl LJl1CJIOBOro npo rva f\-IJ\H!Oro y npaBJlCHl!H (llJl Y) Bb1LUCCT051Jllero 

y poDH51 no npoTOKOJT)' TCP/IP 6 hma noc-rpo<.:Ha o6ll(a51 CTJlYK'l'Y' PllaH cxeMa Mo; 1v : 1cH 

POU (Progra m Organin1t ion U nit), 11cnoJlb3y' CM.htX Ha CTop oHc r! JTK ( p11cn10K I ). 

__ oe._'.>.Q1n t1•r Iu UY I ~.,. 

!."'--· ----=- - --
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~ ~ ! i .-. --- --·· -~~1 -· ! ---- 1 I PlC,-nOU1'Tab les·p 1n-d1 

1 ~l~~~Table~~~~·1 1 , 

~-- --- ------ii i 
. ...=.:·::::::--:--::::::-::---

"' , -- ·-- -~ PlC_hlOutT.Jl..i leChannel ;-, I 'I l"_.- __ e __ ___ I' 
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Mo; ty . Ill l 'Ol J vptll\l lH Kt\"~ l\ ' llllKHI U1H Ol>CCl lC'l ill\cl!LYI' )'CTu llOBK) COC) lJ•lllCHIHI 

11 06~1L· 11 ; 1a 11111 .1x ; i: 1s1 11 1r1cpcj\dka 1rnn 1\ 1t>I 1c iicTB1rn 1 IJ I K - LIJ IY . TaKoe B3mL\IOL{cI1-

cTJJ ttc opl'al!H 'll\i) i.11\<l<.:TC~ 110 ll jl l1 11LlHll)' ~f[ICTCj)-CJldUJ ( KJl llCIIT - ccpncp) , r ite B Ka 

'ICCTl.lC M::tcn;pa IJ l,J C'J )" IJac·1 K0M lfl ,10 1Cp uepXJJero Jl)()U l!51 . flJfl<: 13 CBOIO 0 '1Cpe; 11; 

llOCTllSlll!ll) ltaXOWflC51 B p e'1Kl1MC ())1{ 11).(a !HU! :.ianpoca OT CHCTCM L[r!Y. ToJihKO np11 

IIOJT)1LJCIIHll a J IJX~COl33H IIOl"Ll 11c n ocpe1tcTBCIIHO KOHTpOII!Iep y ·3a npoca, ocymecTBJUI

eTCH Ol(i l(lKjlaTII<lH IIC]1CCbl JIKa OTBCTa . 

11 Ka .. 1cn1Jc 11p11.'l\1epa , Ha pHcy 11Ke 2 M'l06pa)KCHa lJML ;~ 1 iaq1aM.Ma , noKa3bl-

1ia10 11 w51 I IOCJIC) ttll!<ITC.llbllOCTb VCT[l llOllKH COCLl.HHCIIH51 . 

C11creMa YDY "'"" ] Fe l ~nK I I 
Tecroooe nm'11loM<eHHC i 

~~onncction regy.£_EJ!4 b~---~-'-, 
I kM~ect 1.2..!2.J! n<iw~------ I 

'~3. G•t send parkoge me I 
4 . Connection par ams request I 1 

- .. ..L, 
f ! 5. Set packace si1e L~_<:_nnect<an answer I i,.t;=i 

p. Sen. d dati'I pa ckage (<size> byte) ~· 
II B Build ano;wer package 
-~~n~nswer p~ckage ___ _ 

2.E_· Send data package (<size> byte) 

11 Up d=1te out package 

12. Send answer package 

' 
PHcy IIoK 3 - floc.11e ,wuaTc:1i,11oci, y c-ra 110HK11 coe.l(H He111151 ~1e)f{JW rJJTK 11 qrry 

06bCKTbl P lclnMcmo ry 11 PlcOLtlMemory npe):(CTaBJIHIOT co6oH MaCCHB ):(a1-1-

HbIX 11 06ec 11 e 1u1.Ba 10T CBH3h c KJiaCC3:\H1 y p oB! IJl KOMl\fy!IHJ<al.(1111 . '.) rn o6bCKTbl HC

llOJlh:JYIOTCH llJIH x paHCHHH MiilpOp~ta l(Ml1 113 !IOCJICJ( llCI'O DXO):(HOl'OIBbl XOJ.{HOro n a

KCTa ,i.\a HHb fX OT 51J(pa Lf.flY . '.}ra 11HcjlOp Ma l.(1151 co; (Cj) )!( l1T IJ cc6e )l311HhlC 06 o6meM 

KOJIHLfCCTBe H COCTOH IIHH n O,'(KJIJO 'ICHHhJX yc·rpoHCTB 11 o6op y Jl0BaJ-LMl1 c KOTOjlblf\I 

pa6oTaeT Cl-1CTCl\Ja ynpaBJICHHH . 

Mo1wm1 POU PLCJnOutTableA'\is, PLC_lnO utTa bleChannel , 

PLC _ InO utTableMcssagc s, PLC _ InOutTableSpindel 11 PLC 

I n O utTableMCommancls \ f())!(fl() OTllCCTH K Bhl!UCCTOH ll.\CMY y poBHIO p a6oTbl c L{aH

HbIMH. 13 npoueccc pa(i(Yl'hl COl)(:.JCTCSI p 1nm1LJ11oe KOJll1'-ICCTl30 06·1;eKTOB Ta6JI M1( 

Knaccon u 3a BHCHMOCTH tYf' KO.llH'-I CCTIJa llO) [ KJ IJL) L!Cll llOro 000Jl)'il0133Hl151, KOTOpoe 

Hl3JIHeTc51 BXOJ!HOll 11wjlopMau11efi l~.1 151 y 11paB.'1H10 11tctl nporvaMM1,1 ITJTK. B ormcaH

llbrx MO/ l )'Jl51X POU 11po 11cxo; tHT coc-raB.1 1c1111<.: aKTva11i,11ofi 1111¢opMa u1111 o TeKy m e M 

COCTOHHHH BCCro nCXJpyJtona 11I15I, rtO)lK.'UO LICHllOf'O K I [JTK . [lcTaJl1133UWI B33 HMOCBH

'JCH f\101t yne i1 POU , 11pc Ltcrnu11e 1ia 11a p11cy 11Kc 3. 
[3 \' I ~Jan :rntt'lllcii lljltllll<l~ ! ~ I C rJJ[J( OC\ ' ll!CCTB.!HICTC51 n e pMOl lH'-ICCKHH Rbl'JOIJ 

u iaccoB PLC /\xe l landlcr, JJL.CC ha1mcll landler, PLCMCommandHand ler, 

!'LC Message! l amllcr. Pl ,CSpindld l amllcr nm1 06 11on; 1e 1-11151 1111qiopM aL(M11 o TeK)1 -

LUC\<1 COCT05I IllH1 COOT l\C'ICTIJ)" KlU [ll X yc-1voi1CTB . : )TO 11JHjlOj)MCILIH51 \ K\)!(CT I IOCT)1 flaT b 

l\aK OT p 3'J ll000pcl'Jffl ,I\ ; 1arLll!t'tl!J. ) CTC! f!Oll.'ICllll[,I\ 11cnocp eJ(CTIJC llllO 113 i!pOH3130Jl-
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CKOM o6MC llC na11Ilb!Ml1 ~ I ClKLlY Lt! IY K I IJ IK . 

' " ' '' 1ritern.at~_....e11'.JLI011.'tA I 

I 1--- - - i 
-·,.- ______ _, \ 

. .. '.',.,-v...1 

·n'.:<erv .. r 

"'(?l '!:_ l!'l0Ullil 'll~.:,. , 

r- -- --1! · 
"::...-:-·- -==-..:::.:-:=:~~{ 

..lfLC_1 ,:;"Q .;t:TahJ;;( h;;;: . .el .1 

?~A~c'"!jrw.J "' ' 

L 

~~~~~~·~·~ i ~~~~~b~ "~" 
t °""""""'~i [ [Gc.,,,;;;;loe;!;;;;;;J;,,i;.,l [ pl(:(;;-n~~o,.S,. ,"°', I[ I 

~~::_ --- =:'i ~ ~,_,,, 
1 r- ~r .. c t.111ne +i.iidi~;'j r:----= 

___ J 
.. -----

--.~-, : t:------- ::3 t:=:::_:~---1 ; ' ~-}~~n;;~~e~~~omn-.i_rici~ ;1 Pt:MC0•11n1~ii;ndJ;r : 
\ - ----------:I ~,,,+--·---, ; 

l~~fuM<~~;;;; .. l i ' L___--- 'I L- ----1,1 
·~Oufl .. ~M .. ;~,1 'l 1•u:;;;.,.. .... ,;;;;;;-; ' I 

i l_~=-~==;: 1 r·~·-·~t~-==-----r "· 
-·~:::~·:~:" . - ~".><.'. - J'~~~·~~~~ 

Pucy 110K 3 - C-1µy KTy p a M o.ayncii POU wrn 06pa&n1rn BXOl UJOro naKeTa ; 1a m ib1x OT 

c 11cTeMbI YTTY 

:--- ··1;-;a~; ~~~MYH~~;;~·~nY~' ii.iiK"' - ) I 3a,qa4a /l0n1HM M K 

I 1 ll_lom oJ~o::~~J~~P Reod ! !;n~or~P~rit; ij~Jcln M""-'ff I !'!cO"'".:;'ff i !~'' ~0"~~~,"'1~1 : '"-~~~l<f!!'9l!C' :~!<!~~ 
I - -,:~~~~~ -';~_ T;~:~;:,.-c : - +- : [_ - : .. - r rn-;;;:", - ~- '-'~.,~ - y-

, ~ ,L _______ I - __..,. . !> . lnl1ytf'~\rrt ·t' 
1
.,.. -~- -- -- --; I 

l 1 : j Lf.:~~ ---- _:-~ -- ~~~-=--~=1J 
I I I J 

: I 1 I I 

I l I I : : 
I I ! 1 t 1 

: l l : : : 
I r I 1 I I U . cSp D~t .1 
II l I f 13 pYute~les/\rr\tV J• -

I j l .t. ADH l "" . ! 
1 1~ . \ \ 'n !e 1 "r .:. - • ; .., I I 
- + - -----:----- ! 1 j ! 

--'- I I ' 

8 Vpd;1 Lelof1;:l:.i· rom~ .d.1le 

,.J ; 
! -1~·~t>l_~t_e.u l~;! 

10 CJlct.lH~ 

11 5€ tl11p .i ls r~,.J 
<I -! 

I 

P11C\ ' ll 01< 4 - 3aJta '111 ( 11\Y l\l!< ll y npa13.r1e111rn ) n , ·11pa 11.151 10 111cii ll]l<ll ']l<l\!Ml' I IJIK 

riO.'l )''ICllllC 1a 11p0Cil OT lJ] [ ':l J.I CjJO j)\"11Jl\lll<lllHC OTHC l'U llil llCl\l B .:10J'HKC 

y 11pan; rn10 11 1e!t 11 po1va ~ l \ ll . [ I IJ I K 11po HC\Oi l>l'I !!C l[Jl\j)Ollll\l . )J'() tlGCC llC'll !BelCTCH 

!ll lVMH ll C' \Cl l \J. I C HMhl~I H 'lil)laLl<l\ 111 ( llOTUK<l\ 111 ) Il l ,I I lll.' 11 J)JC ,\ ll .J \ 111 ll \'I 'l l;JB.'1$11\l l!lei1 llpO-

~2?-; 

1pa:1 1 ~ 1 L· I IJIK I ! ;1 L'Topo 11c ·1a ; l <1'llt :J<ll f!l\ 11 I IJTK . 11po qx1M ~ta c ·1a1la 11110 1i 101 KJ11f ' lll<>

c 1·1.1<1 ' Jl.f lil l'T i l <l lflll ,1C 1n 6\'fjlcpa 11\()) [ llhl X / W lllfl ,[ X (l )lcl11Mc 111 o rv ) l·I OllHOTlJ ISICT co

l'T\1$11 n 1c n 1 .1xo; lPB cjJ\ ' 11Ku110 1 ia : 11 .111,1x Gno 1wn ( 11 a1 1p11:1rep . PlcSpindl c l-l and !er). B 06-
paT 11 0 :11 ll il ll]X ll1 .' 1Clllfl1 , i l3 11JIJ ,IC B'\ ()Jl OB l jl)' llKlll101ta!lh ll bl:>: 6noKOB o6paOOTbnJal(YJ'C51 

(· ia1mK0Bb1Ba101cH) 11 KJJa 11y T01 ll Gyq>e p llbl'XOl lHblX Jlilllllhl X I lJlK (VlclnMernorv). 

3n; ia c1 a KO:l l ~ !) ' lll1 Kau1111 LJIT~>'- rtJTK o6ec neYHBile'J' o6HOBJlCHl1C J[a lll l hl X BO BXO)J:H OM 

6y( jlCpL' , B COOTBt'TCTHH H c Jl Hllll J,IMM n o.rryq c mn,1MH OT qny , H OTn pasmreT l\3HHblC 

1J1,1XllJ\ll <l l l ' fiHjlcp a n Lfl I Y . 

l 'aJpa6oTa !IJ JaH .'Kl1'11K<l y' ll JXl ll.' IH IO LllC!t npo rµaMM hl l lJl K J[J151 ycTaHOBKl1 co 

c ; u111c1rnc c ) 'C'llJO!tC' l BaM11 13LIDICCT0511.IU1:-: y p o 1rne!t 51BJUICTCH llOJI HOCTh!O o(x.1co6-

.ll'llllll ii . I lpc1tcTa trncH11oc pc1 11 e ir11c ~1mKcT 6bTTb 13 i,1; lcnc 11 0 n KaYccTne c n e u11a1n n11-

pona 1111oi1 6 116n110TeK11 ( p11c v 110K 5). TaKa51 6 116 m10TcKa 6yneT conep)f{HTb B ce6c 

\1111-1 J.t~ta . 1 i.1-10 11co6xow 1.M hrii 11a 6op ~f()J\Y nci1 POU J\ JJ51 ycTa HOllK 11 coen11.He HM5! 11. 

ofo1e 11a ; tallHbL\ 111 c ofxipy,:i.ona m 1cM 110 npOTOKOJIV TCP/IP. Vf c n oHb10BaTh onY1ca H 

ir1,1!t .\leXall J1'lM BO TVIO)l(li() llj)H noc·1µoc 1-11111 p a'3H006p a..1 11bl-X y npaBm!IOU\HX npo-

1va:11M ! [Jl51 pa3_~ JfLIHl,J:>: MO).[CJldi l IJTK , llOl(l(ep )!(i'ma 1o rr111x COCJ\11Herme n o flj)OTO K0-

.11\ ' TC P/IP [5] 
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1'11cv H01< 5 - !) 11 6n HOTCKa KOMno 11c frro11 Jlml llHKnwrec Koro o 6 MeHa naHl llirM l1 TIJTK c 
c 11cTeMOH 41 I Y Ha oc11013e llpOTOKOJJct TCP/ I P 

Ja1..:JllO'ICl!llC 

I lpaKTJl'leCl{ l1 \ I H p C:.S)' .' l bTHT3 MH llj)Of lC.' Wll llOH pa6oThl CTa!lo p e me1-01 e KOM M V

llHKa!l l1() Hll\lH l (tW'111 ll3(111_'\·IO/ lCikTBH51 L]J I Y c Jl J I K , OCl!Olla!lllOC 113 llOCTp ocmrn 

c 11e1u1a: 11n 11po 1ia11 11n ii \' ll ]JaJl.'IHI0 1uei111pO l 'fl8\l.\ 1J,1 ; v1>1 IlJ IK, 0Gcc 11e q11na 1o utci1 !lHK-
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J1 HL1ecK1 1i\ 1qmei\1 M 11cpew1'l y Jl a 1111 1,1x 11 Lfl I Y , a 1au1,·1.: co 1Jl<11-1 11 c c 11 e 1t1W.llM"H·1polla1 1-

11oro CTpOT OKOna 1na1'L\10JleHCTB!UI y 1 lj)H!l .1 151 10 1Ileii 11 poqJH~IMhl KOM~1YHMK<ll lHH ill lll 

pe<U ll133 Il!H1 fr.ltl HMOJtei1c·11n1JJ c e HCTeMaM H y 11pa l3 J ICJIH ~I llLl ll!CC n.rn 111ern ) \)OUWI. 

l Iar11ia51 cocrnt1mno 1n<rn pa6on,i COl lC!YlK HTc>i ll 1x r1pa 6oTKe c ·1vy KI) ' ph1 POU 
MO.llYIICH, u c u om,1yeMb! X l(J l 51 co:l)l3Hl151 y npaBJ15110 11lH X 11porvaMM n J lK , KOTOp 1.1e 

o6ecn e 4HBBIOT llHKJI H4CCKHH o6MCH Lla H!lb [MJ1 0 TCX HO: l\ln!LJCCKOM npo l(ecce, a 
TaK)l(C B p a:ipa6 0TKC fljfropunto B 1na11MOJlei-icTBIUI , n6CC!IC'IHll3 10 UlHX ycTa IIOllKy 

cOC)lHHCHH51 11 LlHK!IJ1l!e c K1111 of'MeH f ta in11>1M na oc11<me 11pon1nua TCP/IP. 

C n11c o 1;: u c 110J11. 1 ona11111>1x 11 cT0 •111111..:on 

I MapTHHOB, r . M . KpoCCllJJ<JTtj>op~!CllllblH 11po 1-paM~ lll O - j)l'il !l l1 . IOBa 11111,1j.j Jl()

r w1cC KHH Koirrvom1ep y Hpa BJJeHJ1Jl 3JICKTpoaoTo~m·1 HKOii CTa Hl(()B c L[JlY I 
r·. M . MapTHHOH, P. A . ] [e)f(MCT).ll!HOB // i\JffOMllTIDUU.1151 H co upcMCllllblC TeXJ I0.10-

rHH. - 2 013. - N2 I. - c. 15-23 . 

2 fp11ropbeH, C . H. l-fa)"1HO-TCXHl1'!CCKHe npo6jJCMhl n oc·rvoe1rn>1 coupc~ 1e11-

H bfX TCXHOJIOI'lfl-ICCKllX CHCTCM c 'IHCJlOBb!M nporva~L\ lll bL"\·J y npaBJ1CIL!1eM I 
C. H. fp11To pbeB // MexaTpo1111xa, 3.BTOMaTu:.ia L\H51 , v npauncHHC. - 20 11 . - N2 4 . -
C. 19-26. 

3 K03aK, H. B. Kor-ruem.tIDI rroc-rpoe 11rn1 t pe)J.CTB J:(narnocTu K n 11 yrrpasneHID! 

yc-rpolkTBaMl1 3 IICKTJ)OUBTOMaTMKl1 Ha 6a3e OPC Tex 11ononrn: I H. B. K 03aK, 

P . A. A6;wnnaen // C u cTCMhl y npasJ1eHrn1 n HHcpopMaLtHOHHhre TexHo.r10nrn. - 20 10 . 

- N2 3 . - C 28-32 . 

4 MapTHHO!la , JI. 1:1 . Peamnawrn OTKJ1b!TOCTH y 11pa 1F 1eHH5! JJic K'qJo a RTOMaTn-

1<0!1 CTaHKOB B CHCTCMC l..JCT Y Knacca PCNC I Jl . 11. Ma1YrnHo!la , H . B. Ko3a K, 

P . A HelKMCT)J,HHOB, P . JI. ll y urKOfl II n 1rnfxipbl 11 CHCTCMbl. Y 11panne11He, KOlnVOJJb, 

)lHarnocrnKa . - 201 1. - NQ 02. - C. 11- 16. 

5 K OJaK, l-l. B. r pa(jl H'!CCK11C CJ.l CTCM bl H mrrepcj1ci1c 0 11cpaTopa : y4efa1oe 110-

co611e I H. B. K m aK, P A. l l eJKMeT)lHHOB - M .: MrTY «Cn111rnw>, 2 0 10 . - Sic. 

YJlK 608.2 

YCOBEPUIEHCTBOBAHJ1E METO,Ll,A 6Pl1,Ll,)KMEHA ,LI,JUI 
no.JIY 4EH11JI MOHOKPl1CT AJIJTOB ITPOCTbfX 11 HE60.JlbW 11.X 

PA3MEPOB 

Hryc11 Xoa11r JI1rnb 

Ope116vp1CKHi1 rocv,L\apc·mcHl!bl H y mmcpcuTcT, r . O pc1-16ypr 

B HaCT0 511U.CC 13p CM51 1a OCHOB)' BCCX c 11oco6ou r!OJl Y' ICHI1ll M OllOKj) l1CT3JIJIOfl 

np11MCHJ1IOT MCTOl.lbl Gpll!llKMe11a 11 1..Jo xpaJ11,cKoro, 3aKJU0 4a!OUUICC51 n ctn;1a 111>111 yc

non11i1 l.lJ151 l(e JICHa npa11.1L'llJ-IOii K]) HCTa.llJI JHa UH11 BOKj)V I (lJ1110ro l(Clrll)a . 

! l o MCTl l ) l \' l>p t iJ l )l(~ !CHa ( p11c y 110 1< I ) T Hl'CJl h 3 c Kll ll l1'1 CCl( l! ~·I KOllJlOM . n KOTO

j)OM HaXOl lHTCH p acu JWB 2, ~1e11 • rcm 10 Bb!T5fr1.f11aeT01 1G 11e 411 I , oliee 11e <nrna10 111ci1 

qJa)lHCllT TCM ilCpaTy j) bl BJl O.' l h CBocro pa6oc1cro 11poc·q x 11·!CTBil . I lp ll ncpe~!l'UlCIHlH 

BCj)lJHilia 1<011.W'!CCKOJ'O KOllJ.(a TH rJl51 K l QQj JCC rop51'1CH OOJiaCTH B XOJIO;lI·IYll' <lCTbl -

3_>() 

-----

l \i1l·1 JKl lll .lllC . 'rl<l 11p1rno ; [l1"1 <'t'Jl<I \(llli ll ll!JO c ; (l !ll l'rl\C llll \> I \) lll'llT]lLI KJll!CT<L 'I JllHil l lH ll 

Jli ll' l l.'1<111;1. 110 II T<l )I".: llj)C~lll Cl <> <>l" l ~l .l l b l liHI ' l <Ll'.T I, I J<IXO! l! fl'l'SI ll ·,li ll) l KllM COCT0 5111HH . 

I lo ~ ll'Jll' l lJl<l; (l11r,Ke 111i;i ll"! . l {l)l{Jlllll!A !( [lb!XO llY JU lll:'l l-1 p<tC l l.ilillJ KpllCH1; 1n w 1yeTC5! 

l \Cl Kj1\ I C; l1lllCTl\e 1111orn oGpa·H)l\illl lJICrCJC51 LlClrlV<l 4 11 B p e ·wJll; raTC llOJl)" 4 <lCM MOl lO

Kj)11CT<i .i l.ll WICCK H i1 e-rep ·~<Clll, . )J.JiH p earnnauu H 3T<ll'O ~ I CTOJHt ·1vcfiyeTC5! lllHL'-'ICl!CHHC 

cnm1rn1.1x TCX llJ1llCCK lfX yc·q )Ol1CTll , ofiecnc'!HBa ro ntHX MC)lJlC l-lllOC lfj)O} \lllfiKeHHC 

Tll r :rn , 1-1 ,'lOj)OrCJCT05l lJlCH llC'111 c llJ3 J ll1e l!TO~ ! TCMne1x rry pi.1, 110 0 11 n o3130J151eT n ony

'IHTJ, CTCp)l(C ll b ~ 1 0 110K j)l1l'Til .llJia fiOJTbUICli1 '1J IHIJl, I rrp u OTHOCHTCJl b llO IHUKOH 11pou·i 
llO,-ll1TC: lhllOCTH 

I - necrb C rva)lHCIITOM TCMTiepaTy pb!; 2 - paCTIJJaB; 3 - THI'CJih ; 4 - M OHOKp11CTaJIJI. 

P11cy 1101< I - MeToJ.t bp11JPK~ 1cHa ll ll51 Bh1pa!llHBalllrn M OHOKpucw1 1na 

A 11aJ1!1·1 MCXaHHJ~ !a 11 TCl l.1 1013<)!'0 6ana 11ca llpH Kj)HCTaJU!HJUl(Hl1 CTep iK1·151 B 

Tlff.Tle c K01[!1tfeCK 11M KO!ll.(m l llO"lll0Jl51eT vcnuepLUCllCTBO!laTh npo l(ecc 110JJY'l CH1151 

\IOHOKj)UCTaJJna , HO c .\-ICHh 11111 M~J pa3 MepaMl1. 

J>aeCMo·q111M TC nJJOBO H 6amu -1c CTCplKllJI c KOH11'! CCK11M KOHJlOM ( p11cy HoK 2). 
KO.llll'ICCTBO TCfLl10Thl , HC06XOl ll1MOC ) l .115! n arpeBaHl15! H pac n naoJJe HHJI CTCp)f( JUI 11]JH 

Te,,mepa1-ype T, pairno: 

Q = Qi +Q2, 

Qi = cm( l -T0), 

Q2 ~ /.m, 

( I ) 

(2) 

(3 ) 

l "i lC Q 1 - KOJIWICCTllO TC IL'IOTbl, 11eolixo; ll1~1oe Jljl5! p a3orvcBa c TC:vlllcpaTy phl 

To J\o T~ 

Q2 - KOJl!1'18 C1ll\1 TCILll OThl , 11co6xo/\l1MOC JlJl51 paCl lJJ<ll)Jle !LH.51 . 

c - )'J lC.l l h llall TCnJ IOC\·I KOCTh ~IHTCj)l!aJJa CTCj))f(JIH: 

Ill - ~IaCCil CTep;K11J1 : 

/, - y-; l C.fl bJ-1'151 TCJW OTll ll .ll<lllJIC llfl51. 

.> .>I 
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