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CBuoepcKU K. {llHP) 

I'1ta6HOe 610po 20pHblX UCClle006aJ-IUll 

U npoeKm06 - Kamo6Ul{e 

U.EHTP YIIP ABJIEIDUI - COBPEMEHHAH 11H<l>OPMAIJ,IIOHHAH 
CMCTEMA YITP ABJIEHIIH ,U:BlI)KEHIIEM YrOJll>HOro 

IIPE,U:IIPMHTIIH 

1. Bee,1J;enue 

CornaCHO C MHpOBhlMH H rocy,LlapCTBeHHhlMH nporH03aMH BhICOKalI 

Il03HUHlI ynrn B npOMhIIIIJieHHOCTH TOITJIHBa H Cblpbll ,n;oJiroe BpeM lI OCTa­

HeTC51 HeH3MeHHOH. 

B rrpomemneM 15-JieTHH ,ll;OKyMeHTMpOBaHHalI CblpbeBalI 6a3a KaMeH­

Horo ynrn: HOBhlCHJiaCh 6 -KpaTHO, a Hai1,n;eHHhle H ,ll;OKyMeHTHpOBaHHhie 

pecypchl KaMeHHoro ynrn B IloJibllle Bbipa)KaJOTClI umppm1: OKOJIO 120 

MHJJJIHap,n:oB TOHH. 

3KOHOMWleCKOe pa3BHTHe CTpaHbl CBlI3aHO C ,n;aJibHeHWHM. pa3Bl1THeM 

ropHo-.n:06h1BaIOll(eH npOMhllllJieHHOCTH, KOTOpaH 06ecne1.nrnaeT Bee pac­

TYll(He Il0Tpe6HOCTJ,f B 3Hepnm, KOKCe, )1(11,ll;KOM ropIO'łeM I{ ra3e. Ba)KHb[M 

B 6anaHce CTpaHb[ HBJilleTCH TaK)Ke BhlfO,L(Hbl H. 3KCnopT yrmr. 

B CB513!1 C 3HIM, nporH03b[ 3l<OHOMH'feCKOf0 pa3BHTHlI CTpaHbl n pe,n;y ­

CMaTpHBaIOT pocT B 1990 r. npOH3BO,LICTBa ynrn Ha OKOJIO 50- 70% no 

cpaBHeHl1JO C cerO,ll;HHlllHHM COCTOlIHHeM. 

3ro 03Ha'łaeT Heo6XO,LIHM OCTb CTpOHTeJibCTBa HOBhlX npOH3BO)],CT­

BeHHh[X e,n:HH!1U M MO,n:epHH3aUHIO cyw,eCTBYIOll(HX, nyTeM CHa6)KeHJ,U! lllaXT 

B HOBYIO opraHH3aUHJO M npOH3BO,L(CTBeHHyIO TeXHOJiormo, o6ecne'łHBaIO­

ll(yIO COOTBeTCTBYlOll(Hłł pocT ,L(06bI'łH H npOH3BO,LIHTeJibHOCTH T p y,n;a. 

CyiuecTBeHHOe MeCTO B J1HBeCTHUHOHHbIX rrpoueccax ropHO - JJ,06bI­

BaIOll(ełl IlpOMbilllJieHHOCTH 3aHHMaeT rnaBHOe 6ropo ropHhIX HCCJie)],O-
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BaH11M H npoeKTOB (fEf'J,i110), KOToporo JJ,e~ITeJihHOCTb B 06Jiacn1 npoeKTH­

poBaH1rn OXBaThrnaeT COBOKYIIHOCTI, 3a,na1J, KacaIOI.l.lHXC51: 

OCBOeHHlI ropHhIX pail:OHOB, 

MO)leJm H Macnua6oB waxT, 

ce'-łeHH.H cnoeB yrm,, 

pa3pa60TKH: TeXłmqecKOH )],OKYMCHTal\HH )lJilI TeXHOJIOrHqeCKHX 

3BeHbeB UJaXT, 

- COCTaBJiemrn ,l(OKyMeHTaU:HH: 3aCTpOHKH HaBepXHOCTH maxT, 

- pa3pa6oTKH COBpeMeHHI,JX HHqJOpMal\HOHHhIX CHCTeM ,l(JI.H IIOTpe6-

H OCTeM ropHbIX npe,nnp1UITHH. 

B 3TOM Eiopo 6l>IJia opraHJ130BaHa 11 Be.ll,eTC5l co6CTBeHHa5I H:CCJie)],OBa­

TCJihCKaa JJ,eKTeJihHOCTh HanpaBJieHHaK Ha Il~HCK H nposepxy opHrHHaJlh­

Hl,JX H COBpeMeHHl,IX TeXHHKO-opramnaU:HOHHhl.X peIIIeHHil:, B TOM lJHCJie 

TaK)Ke C )lCCSITHJieTHeM yrrpe)KJJ,em1eM B o6rraCTH COBpeMeHHblX CHCTeM 

ynpaBJieHHSI ABH'.lKeHlieM yrom,Horo npeAnpHSITH51. 

3To CBSl3aRO rrpe)KJJ,e Bcero C TeM, lfTO HaH6onee COBpeMeHHhlM TeXHH­

'-łCCKHM H TeXHOJ1on1ąecKH:M perneHJUJM HOBOrrpoeKTttpoBaHHh!X rnaxT 

AOJI)KHhl conyTCTBOBaTh COBpeMCHHhJe ClfCTeMhI opraH113aU:HH H ynpaBJie­

HJUr, TeCHO CBSl3aHHI,Ie C COBpeMeHHOH MO)],eJihlO rnaXThT. 

BBe,11,eHHhie C 3T011 IJ,eJihIO l1HqJOpMaU110HHhJe CHCTeMl,I CJiy)KaT HHCTpy­

MeHTOM ycoBeprneHCTBOBaHHoro ynpaBJieHH.H, a TaIOI:Ce yrrpaBJieHH5I OCHOB­

}fl,JM JI 06nacn1M11 )lC51TeJibHOCTH rnaXTl,I. 

B HaCTO.lfm;ei::i pa6oTe, OCHOBbIBaKCh Ha HaKOilJieHHblM om,ne rErll1dl, 
paCCMOTpeHO HarrpaBJICHH51 pa3BHTHSI rrpoeKTHpOBaHH51 HH<popMaU:JiOHHl>IX 

Cl!CT eM yrrpasnemrn JJ,BH)KeHHSI rnaxT1,r. 

Ilpe.11,cTaBHM TOJihKO 06JII11e rrpH:HU:l1IIhI CHCTeM hI He BCTyrraH i Il0,l],­

po6Hoe OJIHCaHHe 3JieMeHTOB CHCTeMhl yrrpaBJiettmr, KOTOpoe 51:BJI.lfeTC51 

rrpe.nM eTOM cneu11anHCTJ11JeCKHX ny61111Kal(J1H. TaKOH f!O,l],XO)l o6ycnciBJieH 

TeM, 4TO rrpe,11,cTaBJieHHhlli MaTepHaJI MO)[(eT TO)Ke 3aHHTepecoBaTh cne­

U:HaJIHCTOB no ynpasneHHłO C ,ll.pynrx OTpacrreii, KpOMe ropHO - )],06bIBaJO­

l.J.J,eH. rrpOMI,JWJJeHHOCTH. 

2. Pa3BHTHe CHCTeM ynpaBJieHHII ~BH;KeHHeM rnaXThl 

IlepB1,1e rrpoeKThI cHcTeM onepaTHBHoro KOHTpomi: npou:ecca npoH3-

BOA CTBa 6hIJIH peaJI1130BaHl>I y)l(e B 1957 r. Ha OCHOBe qexocnoBal(KOro 

,n:i1cneT'fepcKoro 06opy,11,osamur nma JJ,3/9, a 3aTeM Ha oTeqecTBeHHOM 

Al1CileT'lepcKOM 06opy,1J,OBaHl11l Tl1Ila • YJJ,-f/59. 

134 



COBOKYTIHOeTb npoeKTOBblX pa6oT, eml3aHHbIX e oetta1.u.emieM rnaxT 

B ,n_HcneT'fepexoe o6opy,u;oBaHlłe pa3pa6ornHHoe rJiaBmrM ropHhlM :VIH­
CTHTYTOM H KoHCTPYKIIlłOHHO-MexaHlł3aIIlłOHHbIM npe,u;npHSlTlłeM rop­

HOH npOMhUIIJieHHOeTlł, 6hlJia npoBe,!l_eHa rEr:I-foII. 

- !"fil10Ke Ił B HaeTmun:ee BpeM5l npoeKTHpyeTCSł ,D;HerreT'fepeKrre ,ll;JIS[ MO­

.n:epHlł3HpOBaHHblX waxT, e TOM TOJibKO pa3Hlłll,eH , '--ITO oeHall.l,eHHhie BO 

Bee 6oJiee eoBepweHeTBeHHbie TeXHH'feeKHe epe.n:eTBa. Mx TaK peaJIR3yeTesr, 

'fT06bI no Heo6XO,D,HMOCTH OHH Morm1 6bITb paernij:peHbI B eHeTeMy ynpa­

BJiemrn npOl13BO,n:eTBOM, TaK Ha3bIBaeMbTH „U:eHTp yrrpaBJieHHsr", e HClIOJib-

30BaHlfeM cpe,n:eTB Bbl"'IHCJIHTeJihHOH TeXHlłKH. 

KpoMe Toro, Be,u;eTcsr coBMeeTHhie pa6or1,1 e qmpMoi-\: AC3A - illBe­

rurn no Mo,u;epHH3all,H}f H IIeHTparrH30BaHHOMY ynpaBJieHHłO rJiaBH;bIM 

KOJieCHbIM ffH30BhIM TpaHerropTOM e ITOJJHOH ero aBTOMaTH3aIIHeii:. )];H­

enerqep nepeB030K 6y,n:eT COTPY.ll:HH'faTh e ,u;rrerreTqepCKO - yrrpaBJieH­

'feCKHM IIeHTpOM 6onee BblCOKOro ypOBHH. Bee 60JThllle B03pacra10masr 

B CBll3H C pOCTOM .ll,06bflHf l1 TeXHJ,JtfeeKoro pa3BHTHSl, oeo6eHHO MexaHH-

3alIJ:llł, :rneKTpmjnrnamrn Ił aBTOMaTH3all,l1l1, CJIO)KHOeTh ropHblX npe.ll:Ilpmr­

Tl-lH eo3,n:aJia HOBhie Tpe6oBamrn: B 06Jiaen1 oeHall.l,eHHSł PYKOBO,ll;CTBa 

,ll;BH:lI5eHHll waXTbl B KOMITJJeKCbI TeXHH'feeKHX epe,D,CTB TT03BOJJSlłOil.l,HX Be­

eTH onepaTl1BHblił KOHTpOJJb rr 6hICTpoe BMernaTeJJheTBO B npoJ..J,eec npo­

l13BOAeTBa, a TaK)Ke 3cpcpeKTHBHO opraHH30BaTh pa6ory OT)],eJJeHHH. 

Ha Ka'feerneHHble nepeMeHbl B npoeKTHpOBaHHH eHeTeM ynpaBJJeHHSł 

npoH3BO)],eTBOM ropHoro npe,nnpHRTHSl OKa3arra TaK)Ke CBOe BJil15lHHe 

,u;aJJbHeHWa51 KOHUeHTpaIIHSl ropH03aBO)],CKOH 3KenrryaTa U,11H H 60JlblliOH 

pOCT MacrnTa6oB HOBOIIpoeKTHpOBaHHblX waxT, a TaK)Ke Heo6xo,D,HMOCTb 

AaJJbHeHIIIero ITOBblllleHMll 6e3orraCHOCTl1 B waxTax. 

MraK, B pa3BHTl1H eHCTeM onepanrnHoro KOHTpomr 11 yrrpaBJieHHsr rrpo-

113BO.ll.CTBOM TI0)],3eMHblX UJaXT KaMeHHOro yrJisr B nocrreaoe1-1HOM rreplłO,ll;e 

MO)KHO pa3Jil1'fl1Th cne.nyłOI.LI.Me 3TaTihI: 

- KOHTpom, l1 Ha.ll,30p C TIOMOI.LI.błO cpe,!lCTB TenecpOHHOH CBll3H, 

- ,11,HCileT'fepeKHe eHeTeMbl e pa3Bl1TOH erre1IlłaJJbHOH .eBH3błO 11 JIOKaJib-

HOH aBTOMaTH3a:QHeii: rJiaBHbIX rrpoH3BO,!l,CTBeHHbIX 3BeHheB, 

- CHCTeMhl ynpaBJieHl1S[ THIIa „U:eHTp ynpaarreHl15l" y)Ke 11CTTOJib3YłOIJ..1,łle 

Bbl'łHeJIMTeJThHYIO TeXHHKY. 

• .TiepBaSI KOH[1eITUH51 eoBpeMeHHOH e11cTeMhI onepaTHBHOro yrrpaBJWHHSł 

maxToii 61,ma pa3pa6oTaHa rErH1-1I1 a 1968 r. B Bw.n:e rexHH1IecK11x npo­

ex-:ro:e 1...1,eHTpa ynpaBJJel-fHS[ aBTOMaTl1311pOBaHHOH waXTOH ,,51:H". 

135 



Ha HaKOTIJieHHbIW jl,O HaCTOj[IIJ:ero MOMeHTa Teopen t'ieCKHli 11 npoeKTO­

BhIH OIIh!T B 06n acn1 npoeKTl!pOBamrn ll;eHTpOB ynpaBJieHHj[ CKJia.ru,rnaeT,C}{ 

CBhillJe 60 łlaylfHO-HCCJie,[(OBaTeJihCKHX pa6oT, a TaK)Ke p.sr,n: TeXHH'ieOUIX 

npoeKTOB. 

3a IIOCJiejl,HHe ro,n:hI, f'EI'l1Hil 6bIJia pacpa6ornHa npoeKTOBaH JJ.OKy­

MeHTaU:IUI TaKl1X CHCTeM .[(Jlj[ 15 maXT (pHC. 1, 2). 

I I! ! 

~ 

~

· . . "-._ 

6 

'<i 
Puc. 1. CxeMa ClłCTeMł>I „ll,eHTP ynpaBJJeHJrn waxToił"; I - KOMnrreKC o6opy,!1,0BaHł!ll 

l.(eHTpa ynpasrreHIDI, 2 - ynpasmnom:aH 31.1,BM, J - słlyTpeHHllll Terrenepe,!1,a'la, 

4 - rpynna ycTpolicTB 1111crreT'lepa, 5 - BHeWHllH Terrenepe,!la'ła, 6 - 11aT'IHKR 6e3o­

nacHoii: oxpaHbI Tpy,!la H TeXHOJTOrH'łeCKOro rrpou:ecca, a TaKJKe ycTpOMCTBa MecTROli 

aBTOMaTHKlł Ił J.łC[lQJTłlHTeJibl{h[e ycTpOH:CTBa 
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0 (j) 

Multip/exer Mu/ tiplexer 

® 

I ---------------------------- - -------------------- .-----------------------~ 

Puc. 2. flpHMepHaR KOHq>RrypaJ.IIDI CHCTeMbl ynpaBneHIUI rrpoH3BO):ICTBeHHOH i:1e11Tenb­

HOCTblO upe,aJIPHRTHll; J - ll.eHTP yupaBneHHll , 2 - 11eHTpanbHall e):IHHHI.la, 3 - rpyrrua 

Ha,[(30pa H o6MeHa HHQ)OpMaQHeK 

B HaCTOHI.Il,ee BpeM.11 Be,Ll,yTC.11 KOHU:eIII.J,HOHHhie H npoeKTOBbie pa60Tb1 

no COBeprneHCTBOBamno CHCTeMhl U:eHTP ynpaBJieHH.11 ,Ll,JISI 18 waxT. 3 n1 
rrpoeKThI oxBaThIBaIOT, KpoMe npo•rnx, cne,ny10w:we Ba)lmeiinme npo6n eMhI: 

a) rrpe,ll,em,1 H TexmIqecKaH peam13au,11.11 ynpaBJieHHH rJiaBHhTMH TexHo­

JIOrłl'IeCKHMH rrpou:eccaMH KaK, HanpHMep: Bblpa6oTKa yr JIH, rJiaBHblH 

HH30BOK TpaHcrropT, TpaHcrropT BBepx, OT,Ll,eJI o6oraw:eHHSI H MeXaH11qecKOW 

nepepa6oTKH C norpy3KOH H 3KCITe,LJ,HU:HeH yrn.11, 

6) npe,ll,eJibI yrrpaBJiemrn BCIIOMoraTeJihHbIMM TeXHOJIOrwqecKHMM npo­

rreccaMH (CHCTeMhI: BeHTHJill.UHH, rnaBHOH OTKaqKJ,[ BO,Ll,bI, 3JieKTp03Hep­

reTH'łeCKa.11), 
B) aHaJIH3 cnoco6oB peamIJaU:HH rrpoueccoB o6cny)KHBamrn, BJIHHIO­

w:r1x Ha npOH3B0,Ll,CTBeHHYIO ,n:eSITeJihHOCTb npe,nITpH.IITH.11, 
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r) KOHTpOJih npoTeKaIHH[ TeXHOJionrąecKHX npou,ecCOB c rro.n6opKOH KO­

JIH.'łeCTBa H BH,[\a ,D;aPIHKOB łl KOHTpOJil>HO-H3Mep1uomHx rrpH6opoB, 

.n) KOHTpOJih YCJJOBHH 6e3orracHOCTJ,I B rnaxTe C no.n6opKOH ,D;aTqlłKOB 

H ClfrHaJJH3aTopoB, 

e) aHaITH3 n npe,L\JIO)l(emu, no yconeprneHCTBOBamno opramnal(HOHHOH 

crpyKTyphI rnaxThI, 

))() BH,ll; HHq>OpMal(I10HHOH CMCTeMhI yrrpaBJiemrn: ,D;BmKemreM npe,L\­

np1rnnrn C y'łeTOM COBMeCTHOH pa60Thl Bhl'IHCJIHTeJihHOH TeXHRKH C 061,eK­

TaMn ynpaBJremrn, 

3) no.n:6op TeXHH1.JeCKoro OCHaw:eHml CHCTeMhI: 

- THII, BH.L\ 3:U:BM n nep1HfiepHil:Horo o6opy,n;oBamrn, a TaK)J<e BH.D; 

CHCTeMhT, 

- pacrrorro)KeHJre 06opy,L\0BaHnJ1 H Heo6xo,D;HMOe ocHall(emi:e B rrpH-

6ophr IIOMell(eHll.H Il,ettTpa yrrpaBJieHIUI, 

- IIO,L(6op H npoeKT coe.n1rneHHH L(lfCIIeT'IepCKOfO o6opy.nosaHHH H CBJl-

3aHHhlX C HHMH ClłCTeM CBH3H, 

- rrpoeKT coe,rurneHffH lł pacrnnpeHHa ,D;HcrrerqepcKHX ceTeH c yqeroM 

pa3Bl!TH5l rnaxThl, 

- crre1.u1aJ1bHhie CBH3R (HarrpaMep, 6e3IIpOBO,ll;OBOH IIOHCK JIIO,[\eH), 

- crreu:llaJI&Hhie coe,a:HHeHHa, 

li.) pa3pa6oTI<a q>opMaTOB pacrreqaTOK H JIHCTOB C pe3ym,TaTaMH łlH­

cpopMaJ.IHOHHl,IX KOMIIJieKCOB ,L\JJH PYKOBO,L\HTem1 H Ha,D;3opa rnaXThl, 

K) IIO,L\6op II a.z:i:arrTal(HJI COOTBeTCTBYJOll(HX BhllJHCJIHTeJihHhIX nporpaMM 

.D:JJJI ,rrorpe6aocTeM IJ,eHrpa ynpaBJieHHJI, 

JI) rrpe.nnoJJO)KeHl1JI KacaTeJJhHO KOHIIeTil(HH lł HarrpaBJieHHH ,ll;JJH no­

rpe6HOCTeH TeXHJ,l'leCKOfO npoeKTI1BOpaHHa TeJieTeXHlft!eCKHX ceTeH, .z:i:ar­

'lllKOB cpe.D,CTB ,ll;IICIIeT'IepcKl!X H aaapHHHO - CHfHaJIH3HPYIOll(lłX CBJI3eii, 

npe)K.D,e scero coe,zurnełlllii acero KOMrmeKca o6opy,n:oBaHHJI B noMeII.J,eHłlHX 

(3.L\amn1) Il,eHTpa yrrpaarreHMJI, a TaK)l(e ero apxureKTypHo-crpo1neJ1hHOro 

B11,!J,a, 

C:11creMbl ynpaBJiemrn arperl!pOBaHHOH .QeJieBOH <PYHKl(Heii BblCIIIero 

ypoamr B03LJ:eHCTBYIOT B onpe.neJieHHhlX <PYHKl(HOHbIJihHhIX1) 3aBHCHMO­

crn:x Ha CJJC)I.YIOll(Me CTpaTeTH'leCKłle l(eJIH .neHTeJihHOCTII rnaxTbl, KaK rrpo­

H3BOLJ:CTBeHHOfO npe,L\nplłl!TIIH: 

- MaKCHMH3al(J1JI npOH3B0):(CTBa, 

- MaKCHMH3aUJ,IJI npH6bIJIH, 

l ) bOJlbillOe BJIIUll!He Ha BbI6op u;erresoil. cpyHKI.IIDI HMeeT HaIJpRMep MHpOBOH 

3HepreTH~eCKHH KPH3HC. 
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MaKCHMH3alUł» peHTa6eJibHOCTll, 

t,~ MaKCllMH3aUH» npOH3BOAHTellbHOCTH Tpy,ll,a, 

' ' '."';'1'" MHHHMH3au;1rn: co6CTBeHHOH CTOHMOCTH, 

·,r-:- MHHHMH3aD;ml e,nHHH'łHOH co6CTBeHHOH CTOHMOCTH • 

. B, ,ll,aJThHeihueii qacTH ,D:OKJia,na paCCMOTpHM OCHOBHbie IIO,ll,CllCTeMbl 

npoeKTHpOBaHHbIX B HaCTOJ!IUee BpeMR perneHHH l(eHTpa ynpaBJieHHH. 

3; OcHOBHhle pemeHHH DO,ll,CHCTeMbl U:euTpa ynpaBJieHltH rnaxioii 

3.1. ,-lllaxTa KaK o6'LeKT ynpaBJieHHH 

' IlpaKceonoro-TeXHH'leCKOe onpe,neJieHHe MO,ll,eJTH rnaXTbl MO)l(eT 6hITb 

npe,n:cTaBneHo cne,nyrom0M o6pa3oM: 

,,Mo,n:eJib lllaXTbI - 3TO CHCTeMa npe,nMeTOB, co6bITl1M H c1nyau,11i1:, 

Có~okynHOCTb KOTOpbIX CKJia,ll,bIBaeTCH Ha rny6HHHYIO rnaxTy, OXBaTbIBaIO­

ma» OTpe30K HaTypaJibHOH cpe)],bl 3eMHOH CKOpnynbI C orrpe,ll,eJieHHbIMH 

rpamui:aMH H reonoro-ropHbIMH xapaKTepHCTHKaMH, BbI6paHHbIMH 

'łeJJOBeKOM, a TaK)l(e COBOKYIIHOCTb MeTO,[\OB H cpe,nCTB HBJIHlOll(HXCH 

pe3yJJbTaTOM TBOp'-leCKOH ,ll,e»TeJibHOCTH ,neTepMMHHpyIOIIJ,eH npocTpaH-

Puc. 3. IloBepxHOCTb COBpeMeHHOlf waXTbl 
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CTBeHHO-BpeMeHłłylO crpyxrypy UiaXTbI, peaJIJ130BaHHbie ropHbie TeXHO­

JIOrH'leCKHe npou:ecCbl, OCHarn:emi:e IIIaXThl B MaIIIHHbI li o6opy.noBam i:e, 

I<OJIJieI<nrn mo.nea 5fBJI}I}OllJJfHC5f COCTaBOM maxThI, opraHH3aU:HOHHO-q>YHK­

ll,HOHaJihHa5f CTpyxTypa J1 npHHU,Hilbl ynpaBJJeHH5f npe.nnpirnnłeM, npH'ICM, 

Bee 3TH 3 JJeMeHTbl Il0,[(lfJ1H}IlOTC5f IIeJIH MaKCHMaJlbHO 3<p<peKTRBHOro 

.newcrmrn" . 

Il poeKTHpoBaHHl,IH H CTpoeHHbl:H B HacTomu:ee BpeM5f ropHblłl 3a so,u; 

( no,u;JeMHa5f rnaxTa KaMeHHoro yrrr}I) xapaxTep1nyeTcH HJ1)1(e np1rne;D;eH­

H hIMH BeJIH'lJ1HaMJf (pHC. 3). 
C u:eJihlO rrpoHJIJIIOCTpHpOBalłłl5l ,ll;ł!HaMHI<Jf TeXHOJIOrH'leCKoro li Tex­

H H':leCKOTO pa3BHTH5f rrp1rne,n:eHO aHaJJOrH'leCKHe .n;aHHbie ;ll;Jl}I rrepHo.na 

B peMeHH ,n:eC}ITl!JieTHe:H .11,aBHOCTH (Ta6JIHIIa). 

Ta6n!l r1,1 ,a 

BeJJH'flrna Pam,me 

( noKa3aTe nb) 
B HaCTOHll(ee BpeMH (10 JieT Ha.3aA) 

Benwnrna 1106&I'IH HeTTo: 

waxTa KOKCllpyJOmero 

y rnH 12- 15 ThIC.T ./CyTKłl OK. 6 ThlC.T./cyT. 

waxTa JHepreD!'IecKoro 

y rnH 20- 30 n1c.T. /cynrn OK. 9 TbIC.T./ CyT. 

2 MOI.I.IROCTh 3f)-50 MBT. 8-12 M B T. 

3 IloKa3aTeJlb MeXaHH33.l(IDI 95% OK. 401/o 
4 JJ:06!,I'la C 0 ./IHOH cre111,1 3-5 ThlC.T./CyTKH 300-800 T ./ CyTK.H 

5 061.I.1afl npoH3BO,/IHTeJib-

HOCTb 3,5 T/p .11.. 1,2-1,5 T/p • ./1. 

6 Depe11HHH npOH3B0!1.HTe-

JlbROCTb OK. 50 r / p . .11. 4-10 T/p ./1. 

7 06mee KOillC'fecrno mo11.eił 5000 5000 
8 cf>HHaHCOBble 3aTpaTbl Ha 

HOBLle noCTpOHKH (HHBe-

CTlLLIHH) 180% 100% 

C rrpaI<TM'lecKoii TOlfl(H 3pemrn KOJTJieKTHBbI,. npoeKTIIPYIOlll,He roptt1,1e· 

3aBO.Zl_hI, 3aHHMałOTC}I OJJT.HMaJlbHJ,IM BhI60pOM MO,[(eJIH IIJaXTl,J B CMI,ICJie· 

M acuna6os 3aeo.na n ero npocTpaHCTBeHHOii crpyKTYPhI, npoeKnrpoBamteM 

TeXHOJIOf.H'leCKłlX perneHIIH H II0)],6opoM BCeii: TeXHJf':leCKOH OCHaIIIeHHOCTH. 

He MeHee Ba)KHOH HBmieTCH TaK)Ke npo6JieMa r exmrxo-opraHli3aU:HOH­

Hoił M o,n:em1 waxThI , T .e. 061,eKTa, KOTOphIH IIO,z:t:Jle)KHT ynpaBJieHHIO (pac. 4} 
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mL z t 
1 , ., , 

ut x' !I' - -
~ 

_. 

Puc. 4 . CxeMa o6»eKTa no,l.l,J1eJKaU1ero ynprumeIDUO; yrrpaaHeHłle coCTollHIDI: x1 = 
= f i (x', u', m1, Z 1), yrrpaBHeHHe BhIXO,!J;OB: y' = g1 (x', ui, m', z'), 3aBHCHMOCTh MeJK)J,y 

BeJilł'IJłHaMH u, m, z: y 1 = A'(u', m', z') (onepaTop A' 3aBHCHT oT x' (o)), r,11;e: aeKTop 

BHYTpeHHero COCTOmm:Ji: x', BeKTOP BhIXO,!J;HOU: Bemf'IHJlhl: y', BeKTOp BXO)];Hh!X neJili'IRH: 

u',: neKTOP Mammym11..1,HoHHh1x aerrwnnc m', neKrop B03MymaIOII.\lfX neJJli'llitt: z' 

Puc . . 5. lllaxTa KaK npOH3BOACTBeHHaJI CliCTeMa (IIC), (nOTOKłl: TIPOli3BO,D;CTBeHaHhle, 

cua6~elllill H BOCCTaHOBJieKIDI); 1 - rrpOH3BO,!J;CTBeHHaJI OKpylKaIOil.laJI cpe,11;a, OHCaHHall 

C TIOJ\łOIIlhlO BeKTOpa COCTOfilIBJI 6e30IIaCHOCTH, 2 BeHTHJillQIDI, 3 - OTBO,D;HeHlie, 4 -
3HeprHll, 5 - MaTepliaJihI, 6 - pa6o'laJI c1rna, 7 - BOCCTaHOBJICHHe 
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CyIIIeCTByeT u,eJihlH p»,r:i; CB011CTBa H 'IepT, KOTOphie OTJIH'laIOT IIIaXTY, 

KaK 061,eKT ynpaBJiemrn, OT ,D,pyrnx npOH3B0)].CTBeHHhIX npep:npmITHli. 

Ilepe'lllCJIHTI, 3)1.eCb MO)l(HO rrpe)l()],e BCero ycJIOBRH npOH3B0,l],CTBeHHOH 

OKpy)l(aJOII(eii cpep:1,1 H CB.Sl3aHHYIO C 3THM Heo6XO)].HMOCTh o6crrelfeffl-UI 

BhJCOKoro ypoBH5r 6e30IIaCHOCTI1 XO,)].a IIpO,ll,YKTa (pnc. 5). 
IlpocTpaHCTBeHHO - BpeMeHHaH CTPYKTypa no)],3eMHoii '!aCTH rnaxThC 

He HOCl1T CTaTJilfeCKOfO xapaKTepa, OHa HBJUieTCH )].MHaMH'łeCKOM (pHC. 6). 
TaK IIO,l],fOTOBHTeJibHhie MeCTa 3KCIIJIYaTaIJ,HOHHbIX IIOJiei1, KaK H MeCTa, 

113 KOTOpbIX npOH3B0)],11TC5r )],06hI'la yrJIH, nepeMeIIIaIOTCH B rrpOCTaHCfBe 

zCil 

i 
u<i,ą! rr i 

- y ( i,q) 

x U, q) v i +m 
m (i, ą) a (i,q) 

~ 

-~ 8 (i,ąl 
. . ... . . 

Puc. 6 . CTpyKTypa IlpOH3BO,!l,CTBeHHOH CHCTeMI,J (IIC); BHeillHe 3a,LlaHHhie BeJIH'IHH'bl: 

u„ BenH'IH!Il,l 3a,a;aHHl,[e ,a;npeKTIIBHO: m:, BeKTOP 3a,a;aHHblX BeJilł'IlłH: u<1' Y) (i-H o6"LeKT, 

q - Kp1uepml ynpaBJiemuI), BeKTop ynpasne10II1HX BeJIHql!H: m<1• g) (i-3H 061>eKT, q -

KPHT, yrrpaBn.), BeKTOP B03Mym;a!Oll(llX BeJI]łql!H: z<I>, BeKTop COCTOllHIUI: x<'• g) (i-a 
o6beKT, q - KPHT. ynpasn.), BeKTOP ,n;e3aKTHBH3aQJm 06'.heKTa (yMem.meHHe pecypcoB): 

.<1<1 • •>, seKTop .r1erpecc1rn 06'.heKTa (npo'!Horo mHoca): eo, •>, BeKTop BI,IXO,!l,Hbix sennoo: 
y<'• g) 
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B XO;[le 3KcrnzyaTaIUłOHHhIX pa6oT, a 3aTeM II0,!];Jle)J(aT JIHKBH):(a111rn IIpHI 

Hc.ąeprramrn pecypcoB ynrn. 

0CHOBHOH np0H3BO.D:CTBeHHJ,IH npo11ecc - ,no61,1qa ynrn - npoTeKaeT 

B ycJIOBłUIX HenpepbIBH0ro rrepeMemeHH.H qipoHTa ,no6bPIH. 3TOT qiaKT 

CHCTeMa yrrpaBJieHH.H ,!l;0JI)J(Ha yqHTbIBaTh .!J:BH)J(eHHeM ruaXTbI, rrpHHHMaH 

BO BHHMaHHe BCe 3JieMeHTbI .!J:HHaMH'leCKOH MO,[leJIH ruaXTbl. 

O6opy)J:oBaHHe CliCTeMbI ynpaBJieHH.H rrpOH3BO.!J:CTBeHHOH ,n:esrTeJII,­

HOCTblO COBpeMeHHOH maXTI,I HeJib3SI TpaKT0BaTb KaK BCII0MaraTeJibH0e. 

Ero HY)J(H0 IIOHHMaTb KaK „TeXH0JJ0rHąecxoe OCHaIIIeHHe", Heo6xo,nHMOe 

,!];JUi npaBHJibH0ro li 0IITbIMaJibH0ro rrp0H3B0.!J:CTBa. OTCIO,na CJie,n:yeT He­

o6xo,n;HMOCTh yąera paccMaTpHBaeMhIMH CHCTeMaMH yrrpaBJieHHSI CJTe­

.!zylOII(HX rJiaBHbIX rrpo6JieM: 

- yrrpa1;meHHe XO.!J:OM TerHOJIOrH'leCKHX rrpo11ecc0B (HX K0MIIJieKCHa51 

aBTOMaTH3an:m1), 

- o6ecneqemi:e BhICOKoro ypoBH51 roTOBH0CTH MaillHH H 06opy,no­

Bamu1 K )],BH)J(eHHIO (TeXHH'leCKOe o6CJIY)I(HBaHHe 0CHaIIIeHH51 rrpe.n:rrpH51THSI) , 

-:-- orrepaTHBHa51 MaTepHaJibHa51 ,[lHCIIeTąepcKa51 BMeCTe C opraHH30BaH-

HOCTblO TpaHCIIOpTa, 

- pacrrpe,n:eneHHe JIIOJ:i:CKHX pecypcoB, 

- KOMIIJieKCHbIH KOHTpOJII, H Ha,n:3op COCT0HHHH 6e3oIIaCHOCTH. 

CyIIIeCTBeHHbIMH oco6HhIMH ą:epTaMH paccMaTpHBaeMOH CHCTeMM 

(U:eHTp ynpaBJieHJrn maxToil:) .8BJIHIOTCH: 

- K0pOTKlie nepHO)l:bi BpeMeHH nepepa6oTKH HHqJOpMaIIHH (rrpmn­

BO):t:CTBeHHa51 CMeHa, CYTKH, B HCKJIIO'IHTeJII,HI,IX CJIY'IaHX MeCHII), 

- 0TCYTCTBHe B rrpo11ecce yrrpaBJieHli51 qJHHaHCOBbIX pacąeroB (JJ.e­

He)l(HhlX) no npOH3BOJJ:CTBeHHOH JJ,e51TeJibH0CTH, 

- HanpaBJieHH0CTb CHCTeMbl Ha rrpo6JieMbI xacaIOIIIHeCH 0IITHMaJib­

HOro X0)],a IIp0H3B0.D:CTBa B acneKTe TeXHH'leCKO-opraHH3aIIHOHHI,IX KpH­

repHeB, 

- IIOJIH0e HCil0Jih30BaHHe JIIOJJ:CKOro II0TeHIIHaJia H TeXHH'leCKoro 

(MaIIIHHHoro) 0CHaIIIeHli51 npe.n.npH51HUI. 

3.2. IIo,n:c11creMa KOMUJieKCHOH aBTOM3TH33llHH TeXHOJIOrH'łeCKHX uponec­

COB B maxTe 

IlpOH3B0.!J:CTBeHHbIH npo11eci:; II0)],3eMHOH ąacTH IIIaXTbI C0CT0HT H3 

oqepe)],HbIX 3BeHheB, OCHaIIIeHHbIX 6noxaMH JIOKaJII,HOH aBTOMaTHKH, 

a łlMeHHO: 
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- aBTOManł3au:m:i: B CTeHOlfHbIX CHCTeMaX 3KCIIJiyarau:HH OXBaTbJ;BalO­

Ula51 aBTOMan13a11mo CTeHOl.(HblX KOM6attHOB, CTeHO'łHOH 3acrpoil:x<H, 

a TaK)Ke KOMTIJieKCHYIO aBTOMaTH3aD;HlO rrpOH3BO.D,CTBeHHOro rrpou:ecca 

B CTeHe, 

- aBTOMan13an;:irn: HenpepbIBHoro TpaHCIIOpTa Bbipa6oTKH, OXBaTbI­

BaJOWa51 aBTOMaTH3aIIHIO rreHTO'IHbIX TpaHCIIOpTepoB H peBepCHOHHbJX 

T pattcrropTHpyIOIIIJ,lX ycTpOHCTB (pnc. 7), 
- aBTOMaTH3aD;H51 BepTHKaITbHoro TpaHcrropTa. 

IlpHMepoM KOMTIJieKCHOM aBTOMaTM3a111rn: npOH3BO)],CTBeHHoro npo-

11ecca rnaXTbI (q>yHKIIMOHanbHO HBIT51IOW,eroc51 IlO,łl;CMCTeMoii U:eHTpa yrrpa-

Puc. 7. '-laCTb CJ,fCTeMbl nrna nJ1-JO-P aBTOMaTJ,f3al\l1ll noc/leJJ.OBaTCJlhHOCT il Hl130 Bbl X 

TpaHcnopTHblX HOCHTeneu. 

BJJemrn) 51BJilleTCll pa3pa6orn1-rnall KMnrrr CHCTeMa C C MHHHKOMilIOTe­

poM MKII-25 (pHc. 8, 9, 10). 3m rncTeMa oxsaTbrnaer: 

- 111-uerpau.mo yrrpaBrremm KalK.D,bIM H3 3BeHbeB lfepe3 CHCTeMbl JIO­

KaJlhHOH aBTOMan13a11m1, 

- yrrpaBJieHHe 6orree BblCOKoro ypoBH51, OXBaTbIBaIOW,He Bee BX0,11,H­

W,He B ero COCTaB aBTOMaTH3HpOBaHHb!e ropHble TeXHOJIOfH'leCKHe npo­

uecCbl. 
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Puc. 8. KOMITJieKC 06opy,110BlUIIUI (3arpaHH1moro rrpOH3BOACTBa) AJIJI yrrpaarremur 

AeJITenI,HOCTblO rrpOli3BOACTBeHHOro npe.ZJ:IJPIUITIDI IIPH ITOMOLUH Bbl'IHCJIHTeJibHOH rex­

lflłKH: l - IlpOH3B0,ł\CTBeHHbrH TepMHHarr, 2 ,- MaIDHHHb!H repMl1HaJI, 3 - rrepcoHafilHbIH 

repMJIBarr, 4 - u;eHrpam,Hall e,ZJ;HHHD;a (Maunma) c JieHTO'łHOH H ,ZJ;HCKOBOH rraMJITblO , 

5 - 'Il!TaJOrn:ee ycrpoJicrno ep;HHH'llłhlX rrepcjioKapr 

lfttTerpau:mr ycTpOHCTB JIOKaJibHOH aBTOMaTHKM Ka)KJJ:OfO H3 3BeHbeB 

npouecca 06ecneq1,rnaeT B3aHMHYłO TeXHOJIOfH'feCKYłO 6JTOKHpOBKY y­

CTpOHCTB Ka)l(,z:i:Oro H3 TeXHOJIOfH'feCKHX Y3JTOB, a TaK)Ke c6op 1rncpopMal(HH 

O XO,IJ,e rrpOH3B0,[(CTBeHHbIX 3a,z:i:aq B 3aJJ:aHHbIX MHTepBaJTax BpeMeHH 

c · ue.iThJO nonyqemrn: parropToB, TeKyru:11x no 3aHBKe HJIH rrepIIOJJ:HlfeCKHX. 

, , lhaK, OCHOBHO~i 3a,z:i:aqeii: lIBJTlieTC.H 3.D:eCb Herrocpe,z:i:CTBeHHOe yKa3bl­

BaH.11e COCTOlIHHlf MaJJrnH pa3JIIIlfHhIX OT HOpMaJibHOfO pe)KH.Ma (HanpttMep, 

3aCTO.M, asapHlI), a TaK)Ke CJTe)KKa 3a XOJJ:OM OCHOBHOfO npOH3B0JJ:CTBa 

waxThI (KOJUł'feCTBO Bbipa6oTaHHOfO H npoTpaHcrropnrpoBaHHOro yrmr, 

COCT OlIHJ1e 3aITOJIHeHJ,UI nocpe,nCTBeHHbIX TpaHcrropTHb!X eMKOCTeM , KO­

JIH'IeCTBO yrmr 0TTpaHcnopTHpOBaHHOfO J,13 npe.n:rrpHHTml). 
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PearrH30BaHHaSI B max.Te „51H" ClłCTeMa C B o6naCTH ynpaBJiemrn 

6onee BhICOKOro ypoBHSI, pearrinyeT c IlOMOII!hłO MHHHKOMillOTepa MKJ1-25 

anropHTM yrrpaBJiemrn, KOTOpbIH Bhipa6aTbIBaeT 1rncpopMaIIlłłO o rrepe­

KJIIO'!eHHH pe)I(HMa pa60Thl JilłcpTa (n0)],1,eM yrnSI HJIH cnycK JIIO)],eH, Ma­

TepHaJIOB) B 3aBHCHMOCTH OT TeXHOJIOrH'leCKOH c1nyaIIHH ,Il,pyrHX npo1n­

BO)],CTBeHHhIX 3BeHheB IIIaXThI. 

YnpaBJISieMbie perneHHSI, Bhipa6oTaHHhie anropHTMOM, HJIJIIOCTPHJ>YIOT­

CSI Ha KOHTpOITbHO - ,IJ;HCIIeTąepCKOM nyJihTe U:eHTpa ynpaBJieHHSI I{ ne­

'laTalOTC51 Ha KOHTpOJihHOM MOHHTope. 

KpoMe :noro, MaurnHa MK11-~5 napaneJihHO c nporpaMMoii ynpa­

BJieHHjJ peaJIH3yeT C MeHbIIIHM npHop1neTOM nporpaMMY HHq>OpMHpOBamrn 

Puc. 9. <I>yHI<U,l!OHa.JlbHOe Olli!CaHl!e npOll3B0/lCTBeHHoro TepMl!HaJia; I - qlfTalO[ll,ee 

YCTPOHCTBO Jll{'{ł!h[X nacnopTOB, 2 - Cl,ffHaJJll3HPYIOIJ..I.HC JiaMnoqKJ,[, 3 - CBeTOBOe IIOJle 

flOCTOlTHHblX AaHliblX, 4 - CBeTOBOe ·noJie nporpaMMHh!X ,ll,aHHhlX, 5 - CBeTOBOe n one 

TCKCTa (8 CTpO'IeK), 6 - Cl!IIHanbHble naMIIO'IKll : aaapm,, OWH6KH nepe/la<fH, 7 - t pex­

IT03lll(lf0HHhlH nepeKJIIO'laTeJJb (Kmoq), 8 - OilTM'ICCKHJ! HH/lHKarop 14 pa3pll)J.Rb1ii, 

9 - KOppeKTHpy1-0ll(lle KHOflKH, JO - KHOIIKa „c6poc" , 11 - KHOIIKa „nepe,!1,a'la" , 12 -
ll,lltppOBblC KHOIIKlf , 13 - nporpaMMHhle KHOflKl1, 14 - KHOIIKH IlOCTOllHHh!X 11aHHbJ X, 

15 - KHonKa „nPJ/IXO)]," , 16 - KHonKa „BbIXO)]," 
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Puc. JO. TepMIDiaJI KOMIIIOTepHoił Cł!CTeMbI ynpaBJieHł!ll B BH,!l,e TeJieqJOHHOH npH­

CTaBKH; J - TeneqioHHalł 11eHTpam, rrpe,nnpłll!TIDI, 2 - 11eHTpaJihHalł Maunrna KOMHIO­

TepHoił CHCTeMhl yrrpaBJieHID! npoHJBO,!1,CTBOM, 3 - nepe,na'Ia ,!l,aHHhIX off line, 4a - -
6JIOK nepe,!1,a'Ił! nporpaMMlłpOBaHHhIX ,!l,aHH.blX HJ BHeIIIHei!. naMlłTH, 4b - 6JIOK 6ec­

npOBO,!l,OBOH nepe,!1,a'IH ,!l,aHHhIX, 5 - JIOKaJihH.Oe JillTaHHe, 6 - TeneqioHHalł npHCTasKa 

nepe,na'Ilł KOMIIJOTepHoił HRQ)OpMaL(IDf BMeCTe C 'IHTaJO'--IIHM ycTpOHCTBOM rracrro pTOB, 

7 - TaKalł )Ke npHCTaBKa c ,!l,06aBO'IHhrM onT!f'łeCKHM HH,!l,HKaTopoM, 8 - 'Il!TaJ0111ee­

yCTpOHCTBO nepqioKapT, 9 - rrpHCTaBKa ,!l,Jllł ne'IaTH pacrroplłJKeHIIB, JO - TpaHCJi lłl.Ullł 

on line, 11 - TpaHCJilłllHlł 11eHTpanhHoro KaHan a nepe,!1,a'lli KHQJOpMallJłH 
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o XO,D,e rrpOlł3BO,D,CTBa B rrep110)],ax: 10 M11HYTHOM, CMeHOBhlM 11 CYTO'IHOM. 

Hy)l<HO OTMeTll.Th, qTo npo6JieMhI ynpaBJiemrn TeXHOJIOr11'łeCKlłMH 

npo:u:eccaMlł B rnaxTe er:u:e H3yqaIOTCH H pa.JBHBalOTCH. 

Oco6eHHO Ba)KHhIM HBJU!eTC5I no,D,6op COOTBeTCTBYIOII.(ero 'łHCJia ,D,aT­

lfl:IKOB 11 Blł)],a BhllfHCJIHTeJihHO:H TeXHHKH, KOTOphie 6hI rapaHTHpOBaJIH 

3KOHOMHOe pe!IleHHe. B lłaCT05Ill.(ee BpeMH, :u:eHTpaJihHOe npHMOe ynpaa­
nem-re He .HBJIHeTC5I TIOJIHOCThlO 3KOHOMłl':leCKH ],[ TeXHH'łeCKH o6oCHOBaH­

HhIM. 

3.3. lloJJ:CIICTeMa IlOMep;KKH BbICOKOro ypOBHSI nycKOBOH rOTOBHOCTH 

MalIIIIH u ycTpOiiCTB TexunąecKoro o6cJiyilrnBaHHSI . 

Ilo,D,CMCTeMa peanmyeT orrepaTHBHhie pacnopIDKeHH5I 11 KOHTpOJih 

B o6nacnr npoqrn:naKTnqecKHX OCMOTpOB H TeKyI1J,HX peMOHTOB c y'łeTOM 

IlOlflłHOK aBapn:iiHoro THIIa. 

C IIOMOI:QhIO crre:QHaJIH3HpoBaHHhlX nepnq>epHHHhIX ycrpOHCTB (TaK 

Ha3hIBaeMhIX, rrpOMhICJIOBhIX TepMHHaJIOB) IIOJ:(CHCTeMa .n:enaer B03MO)K­

HbTM pa3)],enemce M nepe.n;alfy Ja)],a'ł H pacnopH)KeHJłii, a 3aTeM o6paTttoe 

npHHHTHe Ił yrropHJJ:O'łeHHe J:(OKJia)],OB o xo.u:e peaJIH3a:QHlł pa6oT. 

KpoMe netJaTaHHhIX pacnopH)KeHHH, )],JIH Ka)K,n;oro 3a.n;att115I n pacrro­

p»)KeHHH no.n;roTaBJIHBaeTCH rrepqioKapThT, KOTOphre Il03BOJI5IIOT qepe3 

TepMHHaJihI BB0/1:l!Th o6paTHYIO HHq>OpMau;mo 06 peanmaa;HH )],aHHhIX 

JJ:eHCTBH:H. 

,[l,Jrn peMOHTOB, npOH3BO,l],HMhIX BHe rnaXThI, nporpaMMHpyeTCH BCTTO­

MaraTeJibHbie ;::i:eii:CTBHH, CBSl3aHHhre c o6ecrreąeHneM npoae.n:emrn peMoH­

Ta n oco6eHHO no,n:roTOBKR TpaHCTTOpTa n ycTaHOBKlł MaillHHbT, HJIH pe-

3epBHOro ycTpOHCTBa. IlpoqmrraKTHlfeCKHe OCMOTphI H TeKyI:QHe peMOHTbT, 

BhIIIOJIH5IeMhie Ha rnaxTe, nrramrpyIOTCH 3U:BM, npII'łeM Ha Ka)KJJ:hIU ćne­

JJ:YIOI:QHH .n;em IlO)],rOTaBJmsaeTC5I COOTBeTCTBYIOII.(He no.n:po6Hhie pacno­

pH)KeHJrn: ,[(JISI peMOHTHhIX 6pHra.LI, rpaHCIIOpTHhIX OT,l],eJiemdi: R CJiy)K6 

CHafoKeHM5I. 

IJ;eJihJO 3TOH .n,e5ITeJThHOCTlf HBJT51eTC51 o6ecnelfeHJre: 

a) MaKCHMaJibHOH: npOlł3B0.U:CTBeHHOH rOTOBHOCTH MaIIIHH li ycTpOHTCB, 

6) onpe,n:erreHHSI ;::i:eHCTBl1TeJlbHOro BpeMemi: ,,)KH3HII" MaIIIHH H y-

CTpOHCTB B KOHKpeTHhlX ycJIOBIUIX pa60TbI, 

B) BhI.U:atJy nrrairn pa6oT peMOHTHOro o6crry)KHBaHH51 KOHKpeTHOrO y­

CTpOHCTBa HJIH ero <raCTH. 

B pe3yJihTaTe pa60ThI CHCTeMhl Bhipa6aTbIBaeTC51 onepaTMBHaH HH­

<popMau:mr, Il03BOmlIOiu;aH PYKOBO)],CTBY rrpe.n;npm!THH nnamrposaTh li Bhl-
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IlOJIHHTh rrpoq>HJiaKTli'leCKHe Il peMOHTHhie pa60ThI, a TaK,Ke npe,IJ,CTa B­

JI.morn:aH 6oraThIH aHaJIHTH'leCKliH MaTepHaJI (pHC. 11). 
Ilony'leHHbie 3q>q>eKThI COCTOHT n:3: 

yMeHhIIIeHHH aBapHHHOCTH MaIIIliH H ycTpOHCTB, 

- B03MO,KHOCTH rrpaBHJihHOro pacnopH,KeHJ,JSI 3anaCHhIMH qacTHM H, 

Puc. Jl. IlpHMep KOMIIIOTep1nall)1H 

yµpaBJICHIDI pa60TOH u;eHTpam,m,rx 

MacTepcn1x; 1 - PYKOBOACTBO 

aperoipHlITIDI, 2 - AHCIIJUIH c wi:­
q>pOBbIMH KHOIIl(aMli, 3 - CHCTeMa 

rornaMil'ICCKOfO BpeMeHH, 4 - 'll­

TaIOmee ycTpOHCTBO rracrropTOB, 

5 - IIOAfOTOBJie!Ille npOH3BOACTBa, 

6 - rrpOH3BOACTBCHHblli TepMHHarr 

c AHCIIJilleM, 7 - Bhltl,a<la HHCTpy­

MCHTOB, 8 - IIpOl13BOACTBCHHb!H 

TepMHHarr, 9 - CKJiaA, JO - Tep­

MIDiaJI, 'II!TaIO~ee ycTpOHCTBO 

KapT, 11- AHCIIen:epCKHH QCHTP, 

12 -TeJieTaHII, rreHTO'lHall rraMJIIh, 

u;eHTpaJihHall Mailll!Ha, rraMJITh Ha 

Al!CKax, 13 - coeAHHeirne on line 

K 31."(BM, 14 - paC'iCTHOe l1 nep­

COHaJihHOe OTACJieHHe, 15 - KOHe­

lfilbIH KOH'1:PO!Ih, 16 - maUIHHHbffl 

TepMHHarr, 17 - 6IOpO MaXTepoB, 

18 - rrpOH3BOACTBCHHblli TepMH-

® 

® ;::::'.:::::::'.:::::i 
~------1jjrn ~ -----l-.,,-ru 

HaJI, 19- rrpOH3BOACTBO, 20 - Ma- @ t:':::=::::'.::::=::~========::~::==::'.=~=::=ł 
!IlHHHh!e TCPMIIHaJihI 

- IIO,l]Jl,ep)J(KH rOTOBHOCTH K ,Il,BH,Kemno ycTpOHCTB rryTeM KOHTpOJIH 

peaJIH3aIIHJI IIHKJJa o6cJJy)KHBaHHH, 

- onpe,n:eJieHłlH ,IJ,eHCTBł!TeJihHOro BpeMeHH )l(H3HJI MaIIIHH Il ycTpOHCTB 

B KOHKpeTHhIX ycJIOBIDIX pa60ThI, 

- B03MO,KHOCTH OT6poca ycTpOHCTB C MaJihIM BpeMeHeM XH3HH. 

3.4. Ilo,IJ,CHCTeMa KOHTPOJIH )J,BHiKCHHH COCTaBa u HCDOJib30BaHHH pa6o'lero 

BpeMeHH 

3a,n:aqeii IlO,Il,CHCTeMhI HBJIHeTCH: 

- Herrocpe,n:CTBeHHaH perHCTpaIIHH pa6oqero BpeMeHH COCTaBa ,IJ,JIH 

COCTaBJieHł!H parropTOB II pacqeTa 3apnJiaThI, 
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onepanrnHoe rrp11n11caH11e pa6o'lero MecTa, no3Bomuomee HCKJ110~ 

•mTb Tpa,D,11u110HHoe pacrrpe,D,enem1e cocTaBa łl 06ecne'IHBa10w:ee Heo6~ 

XO.lll1MOe o6cJiy)l<I-!BaHHe MaUIHH H npOl13BO,ll,CTBCHHbIX ycTpOHCTB, 

- KOIHpOJih 3<f><peKTHBHOCTH 11CTIOJib30BaHłl5l pa6oqero BpeMemr rrpH 

HCilOJTb30BaHHH ,IJ,o6aBO'-IHOK HH<pOpMaU,HH OT ,D,pyrHX IIO,ll.CHCTeM, 

- BBe.lleHHe B B03MO)KHOM pa3Mepe ,ll,HHaMH'ICCKOfO pa6oqero Bpe­

MeHJ,-1 JJH'IHOfO COCTaBa. 

Texmt'-lecKall peamnau1ur coo6meHHH B CHCTeMe peaJIH3yeTcH c no­

MOlllbIO 06m11x yCTpOHCTB c6opKH )].aHHbIX npH HCTIOJih30BaHHH nepco-

.. 
~ (p 

I I 

E:3·· 1~r~~ldl 
li J -
~ 

~Sii--o 
I 
I 

Elę-6 
d Puc.12. IlpHMepHa,nomjnrryp3.1.1J,U[ 

IIO)J.CJHeMbl onepaT!łBHoro KOH­

TPOJUI )J,BHlKemuI COCTaBa IIIaXTb{ 

HaJihHhIX TepM11HaJIOB, ycTaHOBJICHHblX B Bb16paHHbIX MeCTax rnaxTbl 

>Jame Bcero nptt BXO)];e B waxry H nepe,z::i; cnycKOM BHJl3 (p11c. 12). 

3.5. Ilo,ll,CHCTeMa MaTepuaJio - TpaucnopTHhtx pacnopH:iKeuuu 

IlO)];CHCTeMa OXBaTbIBaer npo6JieMbI CBll'3aHHble C MexaHH3aU,Heii Jł aB­

TOMaTH3aIJHCK pa6or: 

- ycoBepweHCTBOBaHHe peamnau1111 3a5IBOK npOH380,ll,CTBeHHbIMl1 

H q>y HKilHOHaJihHblMH oni:eJiaMł! MaTepMaJJOB H o6opy,ll,OBaHH5l, 

- opratt113au,m1 pacnopH)KeHMK Ił BbI,IJ,a'-la MaTepHaJIOB co CKJia,D.OB, 

- opraHł!3al!mI ,11,BH)KeHJ'Il!' TpaliCITOpTa Heo6XO)J,l.fMbIX MaTep11aJIOB co 

cKna,n,oB K nony'laTemo, 

- X03lll1HH'!aHHe CKJla,D,aMH. 
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IlOACHCTeMa II03BOJil!eT IlOJJY'łRTh IlOJIHhie ,l],aHHbJe, He06XO)],HMhie )],Jlll 

KO,l\fO,JleKCHOfO perneHHll rrpo6JieMhl MaTepHaJIOBOfO X03lłHCTBa waXThl 

npH HCilOJlh30BaHHJI OT)],eJil>HOH CJICTeMhI, 6a3HpyIOIIIeii Ha MOIIIHOH . BhI­

'{J,f_!;JJ):fTeJihHOH MaIIIHHe H OXBaTbIBaIOmeii, KpOMe npO'łJIX, CJie,ll,yIOmHe 

06,J1ą.crn (pHc. 13): 
- c<pepy cHafoKemrn (nnam1poBaHJ1e H peaJIHJau;irn noTpe6HOCTeii wax­

ThJ B , MaTep1rnrr1,1), 

Puc. 13. IlpRMepHall KOH<pHl'ypaQHll 

IJO,llCH<;TeMl>I onepaTBBHOfO pacIJOpll­

)l(eHIOI MarepnanaMH; J - naMllTL Ha 

,nHcKax, 2 - n;eHTpanLHaR e.n1rnm~a 

(311,Bl\.j:), 3 -JieHTO'l.HaJI ITaMJ!Tb, 4, 5, 
6, 7, - TepMHHaJll!, 8 - naMllTb Ha 

,D_HCKaX, 9 - ynpaBneHHe TepMHHaJIOM, 

JO - JICHTO'lliaJI naMJITb, 11, 12, 13, 

- 3KP/lHHbie MOHHTOpbI, 14, 15, ]6, ]7 
- Knip,'laTbie I.J;Hcl>POBble ycrpoiiCTBa 

BBO,na, 18, 19 - TeJieTaHIIl,I, 20 -
COllOKyDHOCT TepMHHanOB Ha CKna.ne 

MaTep_JJ.aJIOB @ 

- ccpepy CKJia)],hIBaHHll (xpaHeHHe M CKJia,l],hIBaHHe MaTepHaJIOB, KOH­

TpOJJh, ~OCTO~Hmi 3agacoB, o6opoT MaTepHaJIOB), 

- ccpepy TpaHCIIOpTa (oprami3aUHSI Jl peaJIM3aU11ll IIOCTaBOK MaTepna­

JIOB Ha pa60':l.11e Mecra), 

- ccpepy H3HOCa (pac'łeT yrroTpe6JilłCMbIX MaTepHaJIOB BMCCTe C KOH­

TpOJJeM ,n;eiteTBHTeJihHOfO yrroTpe6rremfll). 

3.6. Ilo,z:w;cHCTeMa HHTerpupoeauuoro KOHTPOJIH H H8)1,30pa COCTOHHHH 

6e3onacuocTH 

KoHTpom, H Ha,l],30p COCTOl!HlUI 6e3onaCHOCTH waXThI peaJIHJyeTCll 

B ami,norH'łeCKHX KaK B )];HCIIeTąepCKHX IlO)],CHCTeMax. 

CyllJeCTBeHHhie, C TO'łKH 3pemu, oxpaHhI Tpy.łl,a, MCCTa B waxTe, a TaK)Ke 

rrapaMeTpbI pa60ThI MorylllJ-!e IlOBJIHl!Th Ha yrpO)KCHHe, KOHTpOJIHPYIOTCll 
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COOTBeTCTBYłOlllJiMJf .naT'łMKaMl1 MH!pOpMaU,lłH, OT KOTOpbIX nepe.naióTClil 

11epe3 rroporOBbTe ycrpoikTBa Ha MHHHaTłOplBOBaHHOe CHHOIITHKO-aK­

KYCTli'leCKOe Ta6JIO. 

CrreuJrnJihHbIH 3KpaHHhIH MOHHTop .naer B03MO)l(HOCTb .neMottcrpnpo­

BaTb Ha 3Kpatte, B 3aBHCMMOCTH OT 3a~rnnr, orrpe.neJieHHbie 11Hq>QpMal..l)toH­

Hbie COCTaBLI, KacałOI11lieCl! COCT05IHHll TeXHl1K11 6e30TiaCHOCTM B rnaxre. 

,r:(o6aBO'IHble TepM1rnam1: ITO,L\Cl1CTeMLl TI03BOJI5fłOT BBO,!l;MTb ,L\OilOJTHJITeJib­

HYIO HHq:>OpMaU,IHO KacałOlłlYłOCll: COCTOllHHll TeXHl1KH 6e3onacHOCTJI, 

Puc. 14. ,[{aT'f],[KJ,[ 6e3onacttoM oxpatthl Tpy,rn 
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rronyqeHiryJO rryreM HH,l],IIBH,nyam,HhIX H3MepeHHlf. KomPieCTBO .l],aT'IHKOB, 

a: TaK)Ke 3JieMeHTbI rrepe.naqH CHCrHaJIOB B maxTe rro.n611paIOTC51 IIO.ll,06Ho, 

Kl:lK 3TO HMeJIO MeCTO B .ll,HCrre;rqepCKIIX CHCTeMax (p11c. 14). 

4. BLmO,!l;LI 

PacCMOTpeHHe B HaCT051meM .ll,OKJia.ll,e Bhill.Ie yKa3aHHbIX npo6JieM 

II03BOJI51eT ccpopMyJIIIpOBaTb cne.ny10mne BhIBO.ll,bI: 

1. Crreu:HcplIKa pa60ThI COBpeMeHHOro yroJibHOro npe.nrrpH51TlI51 ' Tpe-

6yeT ero OCHameHH}I B KOMlJJieKC o6opy.noBaHH51 (l(eHTp yrrpaimeHH51), 

Il03BOJI51JOmHH yrrpaBJI51TI, Ha pacCT051HHe TeXHOJiornqecKHMH ropHbIMM 

npon;eccaMH, a TaK)Ke ynpaBJifilh yroJihHhlM npe.nrrpn51THeM np11 119noJih-

30Bamrn BhlfflCJJHTeJil>HOH TeXHHKH. 

2. AHaJill3 cpe.J],I,I rny6IIHHOH rnaXThI, a TaK)Ke .ll,eC51THJieTHIIM OIIhIT 

B npoeKTHpoBaHHH li 3KCIIJiyaTaU:HH IIOKa3hIBaIOT Ha He06XO.ll,HMOCTI, rrapa­

JIJieJTI,HOro cymecTBOBaHH51 )lByx IIO,l],CHCTeM: 

- yrrpaBJieHmI TeXHOJIOrH'leCKHMII npoueccaMH, 

- yrrpaBJiemrn: o6JiaCT51MII TeXHnqeCKOM .ne_51TeJil>HOCTH ' yroJihHOro 

rrpe,ll,IlplIHTHH . 

3. B COIIOCTaBJieHHH C HHTeHCHBHO Be,n,eHHhIMH HCCJie,D,OBaHH51MH no 

TeXHOJIODff[ 3KCimyaTaIJ,Hll BhITeKaeT Heo6XO.ll,HMOCTh IlOBbIIIleHH51 llH­

TeHCIIBHOCTII pa6oT no TeopHll ynpaBJieHHH n yrrpaBJieHHIO TeXHH'leCKOH 

.l],e51TeJihHOCThJO yrom,m,Ix npe.nnpHHTHM. 
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