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UATEUATH4ECKHE HOJiEJIH HAijüKHOCTii l i PACHET ilP0K3B0AHTEJIbH0CTH
cjiosata TEXHOJiormECKHi chctem rcPHooBorATüiEjiôHKx npsünPHaTHA

Pe3i3Me. B aoK.mae aa npauepe (paôpax oxycTOBaHaa paccnoipeau oco- 
CeHHociK uaTe«aTnaecKoro MOAenapoBaHsm Ha^exaocia cjioxhkx rexHOJio- 
raaecxax e n d e «  ropnooÔoraTHTexbHHx npeAnpaaTHä (CTC TCI). Bnöpaa 
ncpaÄOK nocTpoeHH« «aTeMaTauecKax MOAexeä HaAexHocxa CTC TCI. Co3Aaa 
ueiox ipcpuaxbtioro onacaHaa aiax MOAeaeń, npaaeHeHae xoioporo oöecne— 
nasaeT paniiOBajibKyjQ opraHH3auH» npoueAypu noCTpoeHHS «aTeuaTiwecxai 
Mose^eił ua^eicBOCTH pacCMarpaBaeMux caciea. Iłpa a tou MaxauaTHHecxaa 
moasab HaiexuocTH lexHoaoraHecxoS cacTeitbt b uexoa onpeAexaeica kom- 
nxexcoM lanoBKx MaieMaTHiecKHx líOAexefi HaAexHOCra ee xoMnoHemoB, 
oCo3Hauaeuux CHMöoxaMH a 3aiuicuBaei¿HX no onpe*exeHHOk cao rene npaBHA. 
IIpaBeAena MaieuaTimecKaa uo^Hüb Ha^exHOCTa CTC tpaCpmc oxycxoBaHaa 
KeJiesHboc pyA. Pa3pa6oiaH ueioA pacaeia npoasBoAKieabHocra CTC TCI, 
KCTopHü óa3upyeTca Ha noKa3aTexax HaAexHOCTa, Aaiomax ko AanecT Benny 10 
oueHKy pexHuoB (pyHKuaoHapoBanas cacTeii.

BBeAeHHel

B oßEjew oöbeue npoAyKU.au ropHOAOÖHBaioueä npoumüaeHHOCTH nocroKHHO pacTeT 
yAexbHHft Bee oxycKOBaHHoro cupu, noaynaeMoro Ha ropHooöoraTaTexbHHx npeA- 
npHÄTHHx H3 CeAHHx xeaesHhix pyA. B 1975 r. b nepeAOBbix cipaaax Mapa 6hao 
upen3BeACHo 568 xah. i oxycxoBaHHoro xeAe3opyAHoro cbipba, n o  cocraBaao 
695Ś oömero oCbeua npoAyxuHa ropHOAOÖHBaDueä npoubnaaenHOCTH. IlpoH380AOTBo 
oKycKOBanHüx xeaesopyAHnx MaTepaaaoB ocymeoTBAxeTca Ha araoMepauaoHHHX a 
OKOHKOBaíeAbHux 4a6pHKax, cosAaKHfatx Ha 6a3e KOHBefiepHHX MamaH c npoa3BoAa~ 
TeAbHOCTbB 0,7-4,0 MAH. l/rOA, H npeACTaBAHBAHX coöoä CAOXHHe TeXHOAOTH- 
secxae CHcieMH ropHooöoraTKieAbHux npeAnpaaiHä (CTC TCI) . CoBpeaeHHue <pa6pa- 
KH OKycxcBaHHH xapaKTepa3yx>Tcn izpHMeHeHHeM TexHOAorauecKoro oöopyAOBaHHK 
aenpepuBKoro AeßciBaH öoabmoä mobhocth} B03paciaHHeM nacaa B3aHiíOAefiOTBy- 
¡onax TexHCAoraneoKax arperaTOB a ycxoxHeHaeM cipyxTypH (pyHKuaoHanbHHx ex eu ; 
3HaHHTeXBHb!MH MaTepHaAaiIH H SKOHOMHHeCKHMH dOTepHMH, CBÄ3aHHHMH O npOCTOHMH 
oöopyAOBaHHA H3-3a aBapaäHbix oixaaoB a nxaHOBHx peMOHioB, n o  see Buecie 
npeAi^BAHei Bucoxae TpeöoBaHKH x HaAexHocia TexHoxoraHecxax eaoieu h hx 
KounxeKTyx>qzx saeiienTOB. Bce 3 1 0 onpeaeaHei nociaHOBxy axTyaxbHoit HaynHoä 
a npaxTHHecxoä npo6aean, pecenae xoTopoä ooBenaexca b aahhom A0kahae — paa—
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paôoixa leopaa nocipoeHBH MaieiiaiHuecKHX xoAeAeä HaAexHOCia u pacvexa 
np0B3B0AZTeai>H0CTH CJIOSCHKX TeXHOAOrHHeCXHX C H C T e X  ropHooöoraiHTejibKHx 
npeAnpasTHä, b aacTHOCTa, iexHOAorH<iecKHx cacTex ®a6pHX oxycxoBaHZH acexes« 
a u x  p y A .

M e r o A i»  MOAeAHPOBaHHg HaAesHociH CTC m

Ha ocHOBe TeopHa MapxoBCxax nponeccoB a acnoAB30BaHHH SBpacTaaecKHX 
npaHiianOB, b aaciHociH, nyiew BBeAeHaa b paccMoipenae oxBHBaAeHTHoro 3Ae- 
MeHia aah napaAAeABHoro coeAHHeHHH, pa3paöoiaE m c t o a ,  KOTopaS nosBOAHei 
ynpocTHTB CAoatHHe CTpyxTypHO-oAeMeHTHHe cxeMH CTC m ,  BKnaaumae nocAeAO- 
B a T e x B H o e ,  c a p a A A e A B H o e  a  n o c A e A O B a ie A B H o - n a p a A A e A B K o e  c o s A X H e E a f l  & A e u e B -  

TOB, HaaTH BepOHTHOCIB B03M0JKHHX COCTCHBHji H BpSMeHBHB HOXaSaTeAB HaAex- 
BOCTB lexHOAoraaecKBx cacieH b HecTanaoHapHox a cwauaoHapHox pexaxax [l] . 
ÁaHHuS MeioA noAoxeß b ocHOBy MaieuaTaaecKax xoAeAeä HaAexHocia CTC m .

npouecc MOAeAapoBaHKH HaAexHOCTH CTC m  saKABaaeTCH b saxeHe peajibHofi 
TexHOAoraaecKoS cacTexH 60Aee yAOÔaoô a a h  accAeAOBaHHs MaiexaTB>iecKofl xo- 
a s a B j coxpaBHJoaefi oyaecTBeHHue TexKaaeoKae ocoôeHHOCTa CHCiexH-oparaHaAa. 
Bbifiop lana m o a s a h  HaAexHocia, ee c a o x h o c t b , t o h h o c t h  b o  x h o t o x  ocpeAeAaei 
MeTOAaKy HCCABACBaHHH a xoaeBHHe pe3yALiaTti. Iloaioxy xaïeMaîaaecxaH xoAeab 
CTC T U  AOAXHa OTpaxaife CBoßciBa HaAexHOCia MOAeAapyenoá CHCTexH o xaxca-
M aABHO  B0 3M03CH0 2 TO BHO C TbXJ . £  TO X e  B pSM H  f O B E B e  X O X e i  Ö U IB  O C C O A S T H O  

a A e K B a i H o í í  p e a A B H o i  T e x H O A o r a B e c K o É  o a c i e x e  B B K A y  c a o x b o c t h  a  T p y A H o c i a  

o n a c a H a n  n p o n e c c o B  e e  ( jjy H K u a o H a p o B a K H H , b k a j o b ł s  n p o n e c c x  b o 3n h x k o b e b b h  

o t k e s o e  c a c T e x a  a  B o c c T a H O B A e a a H  e e  p a ß o T o c n o c o Ö H o c T a .  R o c í a l o « a n a  y p o B e H B  

a A e K B a T H c c T a  M OAeAH A io C o r o  x a n a  o & e c n e B a B a e iC H  b t o m  C A y x a e ,  e c a h  o H a  H e  

c p o T E B c p e B B B a  a  n o A H H B H e T C H  B c e u  o ó B rcH bn i 3a K O H a u  M a T e u a T a a e c K o ä  a o t b x h ,  

a  l a x x e  A O C T O B e p H O  o n z c H B a e i  M O A e A a p y e x y io  c a T y a u a »  -  o i M e a a e T C H  P . P .  M a x -  

-J Io y H O M  b p a ö o i e  [2] . M a T e M a iH ^ e o x a H  m o a g a b  H A e a n a s a p y e i  p e a A B a y B  c a T y a n H B ,  

y n p o m a e i  e e .  H o s i o x y  u o a b a b  a a A e x a o c T H  C T C  m  o n a c u B a e x  a h e b  o C H O B H u e  3a -  

K O B O x e p B O C T a  n p o n e o c a  $ y H K H H O H a p o B a H H f l, c y E e c i s e H H O  E Ä B S x n ia e  H a  H a A e x H o c ib  

c a c i e x H ,  z  B e  O T p a x a e T  B T o p o c i e n e H H H e  $ a x i o p a .  I I o h h t k o ,  a  t o  s A e x e a T o x  B a -  

H M eK B m e g  c a o x h o c t h  C T C  T D  H B A H e i o a  K o x n A e x T y x m e e  o Ö o p y A O B a H a e  p a 3A B B H o r o  

$ y H K U a p B ä A B H O r O  H a3H a B e H K H ., K o i o p o e  X C X e T  H a X O A Z T B C H  B p a Ö O T O C n O C O Ö H O X  BAH  

B e p a C o T O c n o c o 6B O x  c o c T O H H a a .  H p a s e x ,  p a o n p e A e A e H a e  H a p a ö O T O K  x e x A y  O T x a3a M a  

o Ö o p y A O B a H H H  a  c p e A a e r o  B p e w e n a  B o c c T a H C B A e n a H  e r o  p a S o T o c n o o o S H o c T a  o n a c x -  

B aB T O H  3K c n o H e H u a a A B H u x a  ify K X A H H M a . C i e n e H B  y n p o œ e H H H  p e a A B H o r o  n p o p e c c a  

i f y H x n a o H a p o B a s B H  C T C  T i l  o n p e A e A H e T o a  3a A a * ie ä  a c c A e A O B a H K H  f A O C T O B e p H O c t b d  

k c x o a h h x  A a s H x x ,  n o A y a a e u B x  a a  o c H O B e  o r p a H a a e H H o r o  a a c A a  o n u i H ü x  A a B H b t x ,  

n o r p e m a o c T b i )  n p a x e H A e M H x  n p a 6A H x e K B U x  b u h b c A a T e A B H u x  x e i O A O B .  l i p a  s t o x  a o c -  

T a r a e T C H  p a a y M H b iü  x o x n p o x a c  u e x A y  i o ' j h o o i b k )  B o c n p o a s B B A e B H H  p e a A B H o a  T e x a o -  

A o r a B e c x o f t  c a c i e x a  a  c a o x h o c t b »  x a x e M a T a a e c x o Ë  M O A eA a H a A e x H o c i a  C T C  r n .

£  3aB H C|B M O CTH  OT 3a A a > í Z C C A e A O B a H K H  H a M B  p a 3A H H a i)T0H M O A eA H  E a A S X B O C T E  

í y H x n z o H a p y D E H X  a  n p o e x T H p y e M ü x  C T C  TU. E  n e p B o x  O A y x a e  o C S i e x i o x  a c o A e A O B a -  

h b h  H B A H e ic H  p e a A B H a a  C H C i e M a ,  e e  C T p y x T y p a ,  T e x B O A o r a H e c x o e  o Ö o p y A O B a jB a e ,



pe3yxbxaT¡¿ <J>yBXUHOHHpoBaHHH cacieaN. Bo Bxopou cxy<iae asBecTHa xainb npex- 
poxaraeaaa cxpyxTypa xexHoxorEBec;oâ cacieuu, a xaxxe cpoexruue x&BHae 
HaieEHocTH h TexHHiecKHX napaiseTpax oôopyxoBaHax, onanapyeaue ycxoBan 
ÿyHXUHOBKpOBaSHE CHCTeUli. ÎIOOTOMy CyHeCTBVrT OCOOeHHOCTE UeXOAHHeCKOro at. 
aa, KOTopue äoxxhh yaaiuBaTbca opa aoxexBpcBaHHE BaxexaocxB peaxauo txcnxy- 
axapyeaux a npoeKTHpyeMŁOc CTC m .  £cxa b nepBoa cxyaae aoxexapoBaaae aaxez- 
aocTB cboxhtce x onpexexeaais noxxoxxiaero aaTeaaxiraecKoro BupazeKaa, yxosxe- 
TBopBxexbBO oBBCUBaxotero peaxbHU* npouecc ÿyHxpaoBapoBaaaa lexuoxoraiecKoa 
cacTeuu, xo bo Bxopoa cxyaae saxaaa aaaaaxexBBO cxoxaee, xax xax npa aoxe- 
XHpoBaBEE HeoSxoxaao saxaib npexnoxaraeuyn cxpyaxypu cscxeaa, oCecneaaxa 
ee oxeaeHTKoe HanoxaeHEe, x.e. BaSpaxb xexBoxorHaecxoe oOopyxoBauxe 3axaa- 
Bux xeocb b aoaeBxxaxypu, yapocxaxb cacxeay xo xaxoit cxeneKH, axoOa cxexaib 
B03uoxKiia ee axcnepaaeBxaxbBoe HCcxexoBaHae xocxymiuaE cpexcxBaaE. Cxoxnocxb 
npoöxeuu aoxexEpoBaHHE aaxezHocxH npoexTHpyeaoa CTC HI xonoxHHiexbHO yBexa- 
EEBaexcx xea, eto npa pa3paCoxxe aaxeaaxHBecxott uoxexa Bcnoxb3ynxc* xax pe- 
syxbxaxu TeopeTxaecKHx accxexoBaHHaa, xax a anpaopHue CBexeHHE o xapaxxepe 
a CBoECTBax a3yaaeuba upoueccoB, BBaxy xoro, <txo npa C03xaBaa cacxea npaae- 
hebt xax HOBue TexKHHecKHe pemeHHE, xax a oyneciayomae oöpaaua TexBOxora- 
secxoro oOopyxoBaaax, aaaexame jcapoxoe npaaeaeBae B npaxxaxe oxycxoBaHHE.

C yaexoa Bucecxa3auBoro paapaSoxaa cxexynsaE nopaxox nocxpoenEa aaxeaa- 
THEecxoiS aoxexE HaxexHOCTX CTC m  [3, 4, 5] 1

1. HpoBOXETCx K3yEeaae a coxepzaxexbuoe onacasHe ÿyBKuaoBapyxnieit xexBO- 
xoraaecxott cacTeaa axa cocxaBXEexca ÿyBXuaoaaxbBaa cxeaa DpoeaxapyeaoM ca- 
cxeau* Upa »xoa OTpaxaexcx coBoxynHocxb CBexeuaE o xapaxxepe npouecca $ysx- 
UHOuapoBaBBE cacTeuu, o xoxHaeciBeHHhOc xapaxxepacxaxax sxoro npouecca. 
PaccuaxpEBaexcE cxpyxxypa accxexyeuoE cacTeuu, sxexeHXHoe BanoxseHae (ho- 
ueKxxaTypy xexBoxoraBecxoro oOopyxoBaBaa) cacxexu c yxasasaea o c h o b h j j x  xex- 
HEK0-3KcnxyaxauH0BHUx noxaaaxexett TexKoxoraaecxoro oOopyxoBaaaa. Oxpaxa- 
BTCH B3aEH0CBfi3H xexAy 3xe«ieHxa»»at ex xapaxxep, Haxanae pesepBBpoBaxHux 
sxeueaxoB, TexHoxonwecKax uenefl a TpaHcnopxHux d o t o k o b .  B nepBoa npaûxa- 
xeHHB xaaecTBeHHO oueHHsaexcx cxeneHb c x o x h o c t e  CTC m .

2. BunoxHEexca axaxas $yHxuEOHaxbHOtt cxeuu CTC TU c iobke speaaa BuEBxe-
KHE B03XOXHOCTB ee (pyHKUHOHHpOBaHKE Upa pa3XBBHHX peXHXai BUXOXHOrO BjkpeXTa, 
a Taxze npoH3BOxaxcE oneaxa xapaxxepa h xana coexaueHHE b cacxeae oöopyxoBa- 
HHE, TexHoxoraaecxax ueneE a ipaHcnopxHHX noxoxos. ü p u ycxoBaa, m o  xexao- 
xorMaecxae sxeueHXH MOryx Kaxoxaxbca b oxsoa aa xsyx bo3uoxhux cocioehbS - 
paSoiocnocoöHOM hxb Hepaöoxocnocoöaoa, paccaaxpaBai>Tca ace B03aoxBHe xoa- 
eaHauHH c o c i o h h h ö  sxeweaTCB TexaoxoraiecKoK cacxeub!, KOTopue xapaxxepuu XX« 
xazAoro pexHMa pxcnxyaTaUHH. ilpcsoxaTcs yxoaBeHae noHaxaa oxxa3a CTC rn, 
cocxaBxeHHe nepe'iHE cboèctb ee paSoxocnocoûHociE, onpexexEæTCE saBacauocTH 
a e x A y noxa3axexEMa npouecca (jjyHxuaoHKpoBaHHE cHCxeaa.

3. CocxaBxseTca CTpyxTypHO-sxeaeHTHaa cxeaa TexHOXoraiecxoa CHCxeau, 
cxyxajnaa ee rpaifEHecxoS aoxexb» be x̂ c z b o c t e . npouecc nocipoeHaa rpaíiamcxcE 
aoxexE HaAeaaocxH CTÇ m  oxiuaxb He c b o x h t c e  t o x l x o  x  ®opaaxbHO«y npeoöpa-

KaxeaaxHHecKae mo  je  jib gajexHOCTH.. . __________ _________________________________
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3CES.HHK $yHKUH0HaJiBH02 cxeuM c «exbio ee ynpoueHHs. lipa siom epoboabtcs 
SoAbaas paOoxa no BHABaeHHE ocoSeHHoexefl expyxTyphi xexHOAorHHecxoa cacxeMbt, 
xapaKTepa BsaaMOAeacxBas qjibmchtob . cxeneKa bahhhhs nocAexHux Ha oCuyu Ha- 
sexHOOTb CHCTeMH. B cipyKiypKO-saeiíeHTHyB cxeMy Bx x m a B x e s  sanib ie xexHo- 
jicrüMecKae EAeMeHTK a cbh3h, xoxopue no CBoeMy CMiiojiy orpascacT npa3Haxa h 
CBCiiCTBa HaiCKKOCTü CHCieMU a npoaBAHMTCa npa paccMOTpeHHH npouecca ee 
StyHKnKOHKpoBaKKa. CxpyKTypHO-sseMeHTHaH oxeiia no tyHKUHOHajitHouy np¡i3Haxy 
pa3&KEaerca ke noAcacxeMu, hs Koioptac BEmessíoTcs rpynnii xexKcxora'iecxHx 
sneueHXOB. lexHosoraíecxas noAcncxeua, oto caMocxosTesbHas HacxB cnciexu, 
cocicasas K3 cxpyxxypHc cBH3aHHoro uesAy co6oa oOopyAOBaHas, oObeAHeHHoro 
peiiennev. ep,uKoH íyHxnHOHanbHOíi saxa'ia. Tpynnu xapaxxepa3yBxcs oAHoxanHiní 
soeABHeHneM sxeueHXOB s nocjiexoBaxeabHtie nena h-napannexbHhie BexBa • Fpycnu 
sxeMeHToE nííeai eAHHua ex o a h esaHUií ehxoa k 3AeueHiaM npeAUAyneft h nocse- 
Ayxsteí! rpynn, B OTAesbHux cajniaax rpynna Moxex cocxoaxb na oahoto oxeMeHia. 
Iléjib hak BeiBE x e p w x  paOoxocnocoOHoexb npa oxxase soOoro hs xoMnAeKTyxmax 
sAeiíeHxoB.

4. TpaipH'iecKaH uoAesb K a A e s H o c m  CTC rn npeo6pa3yexca b MaxekaTHsecxyio 
xoAesB HaiesHociH nyxeu anaxaTHaecxoro o nacas as oiHomeima, EupaxeHHba b 
cipyxxypHO-sAeMeHiHofl cxeue.

ItOA.eAH BaseXHOCTH CTC rn
JáoAeAB HaAexcHocxit CTC m ,  xax b «¡Cas Apyraa MaxeMaxaBecxas uoAesb, 

AoaxHa yAOBAeiBopaib cx.eAymnnu xpeCoBaBBAjit AocxaxoHBO nosao^ yaaTUBaib 
Bce <J>axxopH, cyaecxBeHHO BAasumae Ha HasexeocTE cacxeMu; Cute Aocraxosao 
npocxoit, nosBOABDuefi Oes ocoOux xpyAHOoxea ycxaHOBHXb npaeMAeMue a as npax- 
xhxb saBHCHtiocxH noxasaxesefi HasexaocxH ox napauexpoB MOAesa. B npaanane 
MOAesb BaAexBociB CTC rn cboahxcs x uaxeitaxauecxau boaeasm BaAexaocxB oflo- 
pyAOBaHHS, xounsexTyioiuero cacTeuy, a xapaxTepa BsaaMOAeScisas uex¿y hhm 
npa ero nocieAOBaiesbaoH b a b  napaxnexbHOM coeAaHeaaH b  rpyanu, nena asa 
BexBH. £ cea» OBepesb MOAesa HaAesHocxa rpyn, uenea a Bexsefi, b copxsex- 
cxehk o cyuecTBywnHMH saxosaMH (fyHKnaoHHpoBaHaa, no onpeAEAeBBMM íopuasb— 
khk npaBHAaM oObeAaHsjoxcs b moasah HaAexHocxa noAoacxeM, a aaxeu cacreus b 
nesoM. Hosxouy MaxeMaxH'iecKyx MOAeab HaflexHOCTB CTC n¡ mozho Bbipaaaxb sepes 
MaxeMaxHsecxHe MOAesa Haseasocxa cseAyaiHH* xanoBUx cxpyxxypKbix cceABHeaaíi 
TexHOAoraHecxax rpynn, nenea, BexBeñ a OAeMeHxoBt MCAenb A - oxeiía cocxobt
B3 OAHOÍi BeXBH noCAeAOBaXeAEHO CoeABBeHHMX SAeueHTOE; MOAeAb £ - e x t 'M a  co
cxobt as AByx napasaesbHinc BexBeit bab sAeiíeaTOB, paOoTajonax b pexaue aa- 
rpyxeaHoro peaepBa; uoAeAb C - cxeua cocxobt bs AByx paBHOHaAeaHbix napas- 
AesbBbcx BeTBeít bab sAeueaxoB, pafoTamnax B pexHMe aarpyzeHHoro pesepBaj 
MOAeAb D  -  cxeiia coAepxax xpa napaAAeAEHux BeiBB b a b  3AeMeaxa, paSoxanaiax 
b pexHMé HarpyxeHHoro pesepBaj MOAeAb £ - cxeua coAepjcax xpa paBEoaaAeaBUX 
napaAAeAbBHX bcxbh bab SAeMeHia, paOoxajoaax b pezaue HarpyxeHaoro pesepsaf 
m o a c a b - coeABB6HHe stoto Tana npeAcxaBAsex coCoit m  napaaACAbHo 
coeABHeHHHx BexBeí! oóopyAOBaBBS, npaaeM a a s  QOecnesesas aopxaAbBoro $ q t b x »
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U H O H B p o B a H g g  n o c x e A O B a H B íi ; n o c x e A y » « a x  n o A c a c i e a  b  p a O o x o c n o c o C H O M  c o c x o a h h h
Aoxamo HaxoAHTboa pobho le BeiBeg cxcmu} MOAejiB - coeAHHeHae a t o r oID
xana npeACiaBxaex coGoü m napaxxexb.-jo coeAaaeHHHX seiBelt oflopyAOBaHHH, 
npaaeM a xa oSecne^eHufl HopuaxbHoro (pyHKUBOHapoBaHaa nocxeAyonax ü o a o k c t c m 
b paOoTocnocoOHou c o c i o h h b h  aojleho HaxoAHTBca se ueHee k BexBeS cxeua.

4'opuaxbHaa 3anacb MaieuarHBecKoa uoabah HaAezHOCTH M  (CTC m )  nepea 
MaTeuaTHHecKHe MOAexa EaAexHociH xanoBux cxpyKiyp ocymecTBxaexca c nouonbc 
CXeAyESKX CHUBOAOB H yCAOBHHX 0603HaieHHaS

1. OCHOBHKMB KOHnOHeHXaUH CXpyKXypH0-3XeneHTH0a CXeMH, HCCOABSyeiUIMH A xa 
pacaexa HaAexHocxa a $cpuaxBHoft 3anaCH uaieuaTHHecxofl hoabxh HaAexHociH M 
(CTC m), CHHxaxxca rpyniiH, . sexBH a nena xexHOAoraaecxax sxeueHXOB.

2. nopaAOK pac^exa HaAexaocxa CTC FTI Ha paaxiriHHX 3xana» onpeAeaaexca 
nocxeAOBaxexbHOCTbX) 3anaca onepaxopoB xanoBux uoAexeB HaAexHoexa rpyon,
bet b e?. a ueneíi axeueuxoB.

3 . HHAexcu onepaxopoB A - J 2 , pasAexeHHüe lape, onpeAexam Houep rpyon 
sxeueHXOB, Houepa BexBea, BOMepa sxeueaxoB, k x o x o p m  npaiieHHexca AaHHoS 
onepaxop. nopsAOK oxcaeia rpynn sAeMeaxos: cxeBa - HanpaBo, BeiBefi - csepxy
-BHB3 .

4. SHaK paaAexaex aonepa BeiBeS, xoxopbte HenocpeACXBeHHO yiacxByi»
b ae jí hoh noASiane paoaexa.

5. SaaK npaneHfleica axa pa3AexbHoro oSoaHaaeHaa rpynn, BexBett a ne
ne», o6pa30BaHHbEx b pe3yxbxaxe npouexyioaHHx pacaexoB.

6 .  S h b k  y x a s h i B a e r  H a  H e o C x o A H M O C iB  n o c x e A O B a ie x B H o r o  n p a i ie H e H a a

yKasaHHbK onepaxopoB; 3HaK Moxex 0 nycKax 5.es 6e3 HSMeHeHaa yxasaaHoro 
nopaAKa pacaexa.

7. Ecxa KaKoB-xaCo onepaxop nppMeHaexca k  h í o k o x b k h í i  rpynnaH, BexsaM
a  a h  aexau saeMeaioB oxean, xo HOMepa sxax rpynn, BeiBeü, a xaxxe cooisex-
CTByiantae hm coCoiBeHKue cnepaxGpH aaKxxwaBTOx b cko6ke, a cau onepaxop aa- 
nacbiBaexca nocxe 3axpuxaa o k o Co k .

6, 3anacb "a" npaMesaeica ¡> xom cxynae, ecxa napaxxexbHO bxjom erante 
BeiBM sxeuenrob aueioT paaxaHHuK peaoiK aarpyxeHHH b npcaecce jtyH' xaoHxposa- 
H«H HAH OTXHUaBTCB SXetóeKTHKM HaÍXOAHeHM8M,

üo AaHHOMy geioAy nocxpcean nateMaxK<iecxas MOAexa HaAexaoexH CTC taCpax 
OKycKOBaHHH, 3KonxyaTapyf¡na. >- KpBaatoaccxo« xexesopyAtOK $acce£ae a K¡£A. 
Kisxe a xa. npaiiepa itpaseAesa 4>opM<ijiiHa8 sarasa b KaxéM&SBvec&oA xoAesv aa*«*- 
h o c i h  CTC $aSpaKK OKycKosaaaA (2-a oaepaA*/ CeBepaoro ropaooóoraXKxexBRoro 
KOMOasaTaí

M (CesrOK) = A 1 , 1  ,-5=1,2,i-5Cl,l-2,l-5|

A2,l ,6-10=2,2,6-10^2,1-2,6— 10; H ,1,11-12=3,2,11-12 3,1-2,11-12}

CCA4 ,1 ,13-rl8= . . .=4,12,23-18^^^* A 4-5,1 ,13-19*. . .=4-0,4,13-13) ’
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C4-5 ,1- 2,13- 19=4- 5,3- 4,13- 19; A7,3- 40 '̂D7,1- 3,39- 40;

^A9, l  ,41- 42=9,2,41- 42^9,1-2 ,41-42 H A9, 3,43- 44=9,4 ,43- 44‘

^9,3—4 ,43—44^ 9,1—4 ,41—44* A10 ,1 ,45- 47=10,2 ,45- 47=10,2,45-47 

°10,1—2 ,45—47’  ^11,1—2, 48* C12 , l - £  ,49=12 ,3- 4 ,49C12 ,1- 4,49 ;

C13, l - 2, 50* A14, i , 51- 52=14,2 ,51- 52C14,1- 2 , 51- 52* ^ 15, 1, 53- 57=

=15,2,53r-57 *('15, l -2 ,53- 57) A1- 15,1,1-57 <1)

Ha ocHOBe sioAexeS H aAesHociB CTC 171, KOTopue iaoi oneincy lexH u^ecK oro 

COCTOHKHH 0BCT6M H XSpaKI epK3yiOT KaSeCTBO HX pySKĄllOHiipOBâriiîK, paSpaÖOTaH 
MexoA pacn exa >:x np0H3B0AHTe;iŁB0CTH [¿ ] , HacoBaa npoH3B0AHTex¡>H0CTb CÏÇ FH 
Q04 ^  SJia MOMeara BpeiłeHH t  onpeAejwexcB no caeAy»iseSî ¡popwyxes

D

%  ( t )  =  n  2  k  P o k ( t ) ’ T / v '  M
k

r«e "
n - npoH3BOAHiejis>Hocib öa30Boro TexKoaorHBecKoro aJiejteHTa CTC m

(aanpisM ep, äxb  $aSpHxn OKycKOBaKHB 5a30BHM sjieaeHTOM ÄBxaeiCH 
oexuroBa« KoHBefeepaaa uamHHa), t/h ;

P o l c ( t )  _ BepOÄXHOCTL Í K - r O  COCTOEHHH TeXHOJ!OrK4eCKOä C B C i e i í K  E MOMeKT 
BpeueHB t.

Up oh 3 eoäht 6 JIŁKCC Tb CTC 173 IIQ ( t0 ) Ha HBiepBajie BpevieHH t0 onpeAexa- 
eica no cneAymąeH (popMyjte:

m
n o (to } - * 0 n1  * W V »  */’ • (3>

k

PaapaöoTaHbi nporpaMMt! abb 3BM xana HC-1022 (waniHHKHö ä su k  PL /x) aab 
pacnexa HaAexHoexH b npoHaaoAHTeALKocTis CTC rn»

Bh b q a h í

IlpHtieHeHBe mätewaxiiBockhx MOAeAeü saAexHOCTH CTC m ,  nocxpoeHKBX no 
npeAJiaraeMoJí. MeioABKe, no3BoABer cpaBHHxexbHO npocxo paecHHXaxb HaAexHocib 
CHCTeM, a 3aT6M npoHSBOABib Baöop h x  onTHMaAbHoro BapaaHTa. ¡¿oAexb HaAex- 
HOCTH CTC m  no3BOAHei Ha paHHHX aianax npoeMupoBaHHA aHaxHTireecKHx oue-
HHBaSb CBOKCTBa C03AaBaeM0fi CHCieMU, KOppeKTHpCBaTL TeXHHHeCKEe psaieHHB B 
npoueoce npoeKiBpoBaHBH, onpeAexsTB nexecooßpasBocxb npBsjeHeHBH AaHHofi 
oipyKTypM CTC m ♦ Haynao oßocHOBaKHaa oceHKa HSAexHociH c h c t c m h  nosBoxaex
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ycTpaHHTŁ cyO-bexTUBH3M Kaieotbehhoź oueHKK HeuesHoetH pa3 BapaauToB
pa3pa6aiuBaeuux cxeu. BHeApeHHe b HHzerepHy» npazTiocy coBepueHHŁDt MaTeua— 
THieCKHX MOA6JieR H a A e x H O C .T H , OCHOBaHHUC Ha JUHpOKOU HCnoJIŁ30BaHHH 3BM, oSec- 
neiaBaet BunozBeHae pacieiOB HanCojiee a ^ e K T K B H H Z  cipyzsyp CTC m .  Hccabao- 
BaHHe HaAGBCHOCTH CTC HI c noHonBB uaieuaTH^ecKmc MOAeaefi noaBOJiaei b w u h t b  
<J)aKTH>iecKne h noieHuaaABHO "y3KHe" ueCTa CHOie« c toikh spesaa oOecneiemiK 
ax HBAeacHOCTB, onpeAeAHTb CAaOeiimHe SBeEbK^ h ychahtb ax. noaBaaełcz B0 3 - 
MoxHOCii> paiiMOHajiiHoro pac np6A £ jeb hhh o6me0 saAezaocTH CTC rn no otacabsum 
TexHOAorEHecKHH noACHCTeuau, napaji.iejibKbOi BeiB.au cxeuu a cociaBHuu oaeKeH- 
;au. ¡¿aTeMaiHHeCKaa moaejib BeueaHOCTH CTC m  czyjtaT ochoboB aas pacieia 
HCXOAHHX AaHHŁOC, HeoOxGAHMHX A-JŁS 0U6HKE HX np0H3B0AHTeXbH0CTH, nOBhiaeHHH 
TexHXKO-3XCnJiyaiaiiaoHKHX noKasaTe^efl cacTeM npa nx npoeKTapoBaHaa a .»Kcnjiy- 
anoiK«
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MATEMATYCZNE MODELE NIEZAWODNOŚCI I OBLICZANIE WYDAJNOŚCI 
ZŁOŻONYCH SYSTEMÓW TECHNOLOGICZNYCH GÓRNICZYCH PRZEDSIĘBIORSTW 
PRZERÓBCZYCH

S t r e s z c z e n i e

W referacie, na przykładzie zakłada przeróbczego, rozpatrzone ss oso
bliwości matematycznego modelowania niezawodności złożonych technologicz
nych systemów górniczych wzbogacających przedsiębiorstw, stworzona jest 
metoda formalnego opisu tych modeli, zastosowanie których, zabezpiecza 
racjonalna organizacje procedury zbudowania matematycznych modeli nieza
wodności rozpatrywanych systemów. Przy tym, matematyczny model niezawod
ności technologicznego systemu w całości określany jest kompleksem typo
wych matematycznych modeli niezawodności jej składników oznaczonych sym
bolami i zapisywanych wg określonego systemu zasad. Przytoczony jest ma
tematyczny model niezawodności fabryk wzbogacających ruó żelaznych. Opra
cowana jest metoda obliczenia wydajności, która bazuje na wskaźnikach nie
zawodności, dających ilościową ocenę parametrów funkcjonowania systemów.

MATHEMATICAL MODELS OP RELIABILITY AND COMPUTATIONS OF EFFICIENCY 
OF COMPLICATED TECHNOLOGICAL SYSTEMS OF ENRICHMENT PLANTS

S u m m a r y

Distinctive features of mathematical modelling of reliability of com
plicated technological systems of enrichment plants are discussed on the 
basic of an example of an enrichment plant. A method of formal description 
of those models is presented. The use of those models secures rational 
organization of the procedure of building mathematical models of reliabi
lity of thff discussed systems. At the some time a mathematical model of 
reliability of a technological system is determined by a complex of ty
pical models, reliability of its components is determined by symbols and 
noted acc to a specific system of principles. A mathematical model of 
reliability of a ore enrichment plant is given. A method for computing 
efficiency is presented. The method is based on coefficients of reliabi
lity which give qualitative assessment of the functioning of systems.


