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0nTHMH3Aima riPOUECCA BHEOPA IHnOPA3MEPOB OBOPy^OBAHHB 
TEXHOHOPHHECKHX CHCTEM rOPHO-OEOrATHTEJŁHŁK nPEÍHPHHTHñ 
HA OCHOBE MATEMAIHHECKOrO MOJEJHÍPOBAHHH

P e 3 K)Me. H3-3a o i c y i c i s a a  aayvHO oöocHOBaHHKx Hex o a ob p a ca ex a  n a c -  
nOpTHOtł npOH3BOAHleAbHOCTH OÖOpyAOBaHHH XeXHOÄOrHaeCKHX CHCTeM ropHO- 
oCoraTHiexbHHX npeAnpHHTHä 40-50% e r o  XHnopa3MepoB npa ycxoB aa  
1005é-ro pe3epBHpoBaHHa no aarpysK e a u e m  saBmneHHyio npoa3B0Aaxexb- 
HOCXb, a  1 0 -1 2 $  XHnopa3MepOB XaMHTHpyBT npOH3B OAHTeXBHOCTB 3XHX 
CHCTeM, axo  npaßoakt k yBexHaeHHJO KanaxaxbHnx a SKcnxyaiaiiHOHHLrx 
pacxoAOB, a CHaseHHio npoh3 boab xeabh o c th  chotbm , Ha ooHoae xeopaa  
HaAexHocxa pa3paöoxaH wexoA paovex a  le o p e ia a e c ic o a  npoasB oah?eabhocth  
oöopyAOBaHHH xexHOAoraaeoKHx cacxeM , KOTopuä nosBoxxeT Ha cxaAHB ax  
npoeK iapoBajsaa o S ecn en a ib  onxaMaxbHBiS paBHOHarpyxeHHHg pexaM pa6oxn  
oöopyAOBaHBH, AooxarHyxB paiiaoHaxLHoro ooaeiaH aa e r o  npoasBOAaxexb- 
Hooxa bo B cex  nocxeAO Baxexbao bkjiiqhqhhkx noA cacxen ax , irosHCHXb npoB3- 
B OAHX 8AbHOCT b XeXHOXOrHHeCKHX OHOleM 3a oaex  HCKAiOHeHaH AHMHlapyDHHX 
aaeMeHXOB, a  rjiaBHoe, aoC h tbcx  CHHsteHax KanKXaxbhkx 3axpax npa aonoxB- 
soB anaa oóopyAOBaaaa c ueabm eä nacnopXHOö npoH3BOAHXexBHOOxb¡o. 
OniHMaxLHOCTb nponeoca  bhSopa xanopaaiiepoB oóopyAoBasaH xexH oxora-  
aeoKHx cacieM  o n p e x e x x e ic a  sexavaHOft 3KOHOuaaecKoro a l e x i a  n o x y a a e-  
íío ro  OX HCn0XB3OBäHHH OÖOpyAOBaHHÄ O HayHHO 06OOHOBaHKHM ypOBHea 
npoasBOAHiexBEOOXa. Ha o c a o se  pa3pa6oiaHHOíí Mex o Anjea BHnoxHeH npo-  
BepoHHüít pacaex  xeo p e ia a eo K o fl npoH3BOAzxexbHocxa a BHÓop xan o p a a -  
MepoB oöopyAOBaHHH, K oanxeKiyam ero Ase AeftciByKunae xexH oxoraaeoK ax  
OHCXeUH.

TexHOAorHHecKHe chctsmu ropno-oöoraTHTeubHHx npeflnpHHTHft 
OTAHHajOTCH 3HaVHTeXbH0K CTpyKTypHOñ CJIOKHOCTbfO, pa3AH’THHM $yHK- 
UHOHaAbHNM Ha3HaveHHeM M ÓOJlb¡¡IHM tlHCJIOM TWI0pa3Mep0B KOMIIJieK- 
Ty»mero CHCxeMu oÓopynoBaHHH, bucokhmh TpeÖosaHHHMH k ypoBHio 
ero HafleKHOCTK. 3(|xí>eKTHBH0CTb CJIOXHHX TeXHOXOraveCKHX CHCTeM,
CTeneHb hx sKCHOMHuecKOíi nojie3HOCTH b npopecce sKCiuiyaTaqHH b 
3Ha9HTejibH0íi cTeneHH 38BKCHT ot npsBHJibHoro BHÖopa nacnoprHoft 
irpOH3 BOflHTeJIbHOCTH 060py£0BaKHH H ypOBHfl ero HajieKHOCTH. ÍIpH
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3TOM HyjsHO HMeTb BBHfly, « to  noBtimeHne HaflejKHOCTH TexHOJiornuec- 

Koro oÔopyftOBaHHH HBJineTCH uepe3 BbîuaÂHO cjio*ho8 3 ąą a u e a , a  b o s- 

moxhoctk ynpaaneHHH chmhm npopeccoM noBumemifl Ha^escHOCTit 060-  

pyflOBaHHH, BurrycKaeMoro MamnHOCTpoHTeJibHHMH 3aB0AaMH c e p u ta o , 

npaKTiwecKH oTcyTCTByioT. üoaTOMy npH Bußope BejiMUMHH e ro  n a c -  

nopTHoñ npon3BOflHTeabHOCTM B npopecce npoeKTupÓBaHHfl TexHono- 

rüuecKMx cMCTeM ypoBeHb HaAesmocTH oßopyuosaHMH npimuMaeTch 

paBfflJM AOCTHrnyTOMy 3KcnjiyaïapH0HHHKaMH Ha ash k h â  MOMewr Bpe- 

MeHK. OflHaKO Aa*e npa 3THx ycjiOBMHX KoppeKTHOe h AOCTOBepHoe 

pemeHite aaAaw» onTUMnaapnn BHÔopa naonoprHOÂ npoH3B0AHTejibH0c- 

TH oôopyAOsaHHH, $yHKpHOHnpyio®ero b cjiokhhx TexHOJioriraecKHx 

CHCTeMax, AO HacTOHmero BpeweHH OTcyTCTBOsajio, Tax xax He óh- 

jio HayuHO oóocHOBaHHHX M6T0A0B pac^eTa TeopeTKuecKoñ npoH3BO- 

pAHTejibHocTH TexHOJiormiecKoro oÓopyAOBaHHH. Ha Bbtóop nacnopT- 

HOÄ np0H3 B0AHTeJIbH0CTH OÔOpyAOBaHHH TeXHOJIOrH îeCKHX CHCTeM CHJIb- 

HO BJHweT qejibdî pha cyôbeKTHBHHX faKTOpoB: Hannune h a o c to -  

BepHOCTb HCXOAHHX ASHHHX, KB3JIH$HKapHH H QÏ1HT npOeKTMpOBĘHKO B, 

hx 3anHTepecoBaHHOCTb b pe3yjTbTaTax paÖOTH, rjiyônna TexHHuec- 

Kofl npopaÓOTKH TexHOjiorwiecKoî! chctbm h h ap - BcjieACTBae 3Toro 

nacnopTHaa npon3BOAHTenbHOCTb 060pyAObohhh cymecTByioAHx TexHO- 

AorvnecKHx CHCTeM ropHO-oôoraTKTeAbHbtx npeAnpHHTHft BaCpana c 
TeMH HUM HHUMM OTKJIOHeHHHMH OT HayUHO OÔOCHOBaHHOrO ypOBHfl, 

e ro  oKcnjiyaTapnH npon3BOAHTCK b pa3JiHUHHx pestHMax aarpy*eHHH, 

uro  He M0K6T He CKa3aTbCH Ha e ro  HaAeacHOCTK h sKOHOMnuecKHx 

noKa3aTejiHx cncTeMu b uejiOM. Tan, HanpwMep, ao 40-50% THnopa3 -  

MepoB o6opyAOB3HHH npoeKTupyeMHx h a.sâctbjtoahx $adpHK okomko- 

B3HHH xeae3opyAHoro capbH HMeeT nacnopTHyio npoH3 BOAKTejibHOCTb , 

KOTûpan sume onTHMajibHMx anaueHHÄ, a 10-12% Tunopaatíepob oôo- 

pyAOBaHHH 3ÎHX CMCTeM MMeiOT HaCnOpTHyiO np0M3 BOAMTejIbHOCTb, 3Ha- 

U6HHH KOTOpOÎÎ HHKe OÔOCHOBaHHOPO ypOBHH, UTO AKMHTHpyeT npOH3 -  

BOACTBO OKOMKOBaHHOrO Cbipbfi BCeÜ $ a 6pHKOM OKOMKOBaHHH. ÛTKJIÔHe- 

HMH 3HaueHHiî îiaCnOpTHOÂ XîpOM3BOAHTejibHOCTM OÔOpyAOBaHHH B ÔOJIb— 

mye hjih MeHbmyio CTopOHy o t  HayuHo oôocHOBaHHoro ypoâHH HBHHeT—
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ch nprniUHoñ 3K0H0MHuecKHx noTepb npoMuauieHHHx irpeflnpHjmiít,TaK 

Kan npn 3T0M na^aeT BbixoflHOíi 3$$eKT CHCTeMH, HeoóocHOBaHHO pac- 

t j t t  KanuTajibHue 3aTpaTH u aKcruiyaTaipioHHue pacxoflu Ha. noíwepsta- 

HHe o6opyj;oBaHHF. b pafíoTocnocoÓHOM coctohhhk. ABTopaMH ^OKJiafla 

pa3pa6oTaH MeTO# onTnMMsapnn npopecca HayuHO-TexHsiuecKoro 060c- 

HosaHHfi nacnopTHofó np0H3B0flHTejíbH0CTH a BuSopa Tmiopa3MepOB 

OÓOpyflOBaHUK TeXHOJIOrHUeCKKX CHCTeM C HCnOJIbSOBBHMeM KpHTepHH 

HafleiKHocTK. MeTOfl ocHOBHBaeTca Ha Hcnojib30BaHHH MOfleaeü Hafl©K- 

HOCTH THIIOBHX CTpyKTypHHX COeflHHeHHK, HMeiOiUMXCH B HCCJiesyeMbK 
TexHOJiorvwecKHx cncTSMax» a Tárate 3abhchmoctk TeopeTHuecKO» 

npOH3BOflHTejIbHOCTH OÓOpyflOBaHMH nog .Tp OT TeXHHUeCKOft npOH3- 

BOflHTeJIbHOCTH CHCT6M r¡nc ̂  Tx

^ o ó .ip  = ^nc.Tx ^ ^ r .n c  * ^

rae K_ -  K03áxSnn,neHT to tobhoc th  oóopyflOBaHHH noflcucTeM. r  •iic
IIpM btom npesnojiaraeTCH, uto Meatfly j .  -ñ u ( j  +I)-oñ 

noACHCTeMaMM TexHOJiorauecKOií ghct6mh ycTanoBJieHH aKKyMyjmpyío- 
mne ÓyHKepa, BbmojiHHrame flBOHKy» pojib: npH 0TKa3e oóopyfloaaHsiH 

J. -ñ  noflCHCTeMH h npocTOñ ee  b peMOHTe aKicyMyjmpyiomHft óyH- 

Kep HBJIHeTCH HCTOUHHKOM IMTaHHH HCXOflHbW CHpbeM OÓOpyflOBaHHH

( ^ + I ) - f t  noflCHCTeMH; npn 0TKa3e ofiopy^oBaanH ( J- +I)-M noflenc- 

TeMH SyHHep npHHHMaeT npoflyKipiio, npon3BeseHHyK> J. -ü noficnc- 

TeMoñ, b TeueHue BpeMeHH npocToa b peMOHTe o6opy#OBaHHH 

+ I ) - ñ  noflCHCTeMH.

B oómeM c jiy u a e  K03$$niyteHT roTOBHOCTH noflcncTeMH Kr> n c  

onpefleaaeTC H  H3 cjie,nyion¡eFO MaTeMaTHuecicoro BHpaxteHHH.

« r . n o - 1 /  ( 2 >

r a e  napaMeTp naflesHOCTn j ?  nc HaxoflHTCH Kan uacTHoe flpodn 

JU / (JÓ nc ( JU  nc -  HHTeHCHBHOCTb BOCCTaHOBJieHHH paÓOTO- 

cnocoÓHoeTn oSopyflOBaHHH noflCHCTeMH, I / u ;  ¿O nc — napaMCTp 

noTOKa 0TKa30B nojicncTeMb!, I / u ) .
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Moflean HaflestHOCTH p a 3p a 60TaHH aBTopoM flOKJiáfla h o d e c -  

neUHBaiOT BOSMOJKHOCTb OtieHKM K03#HUHeHTa POTOBHOCTH ^

koü cHCTeMe nepe3 napaMeTp HafleatHOCTH O  nc. Ochobhhmh MOfle-

jihmh HafleatHOCTM ropHO-o6oraTHTe.j¡bHHX npeflnpHHTHft hbjihbtch: 
MOflejib HafleKHOGTH A - fifia TMnoBoro CTpyKTypHoro coeflHHeHua, 
cocTOamerc H3 fV nocAeflOBaTejibHO coeflHHenHHX odpa3poB odo- 
pyflOBaHHH (saeMeHTOB); MOfleab naflesHOCTH C - flaa ranoBoro 
CTpyKTypHoro coeflHHeHna, cocToaujera H3 flByx paBHOHaflesíHux 
napaaaeabHHX BeTBeíí (cocTOamax b cbob o^epesb ¡ 1 3 ÍL nocjie- 
AOBaTeabH.o eoeflHHeHHux aaeMe.HTOs), padoTarannx b pescHMe Harpy- 
jseHHoro pe3 epBa; MOfleab HaflescnocTH F - fiJia Tanosoro CTpyK­
TypHoro coeflHHeHHa, cocToamero H3 tn  pasHOHaflescHbix napaa - 
jiejibHbix seTBeñ, padoTamnjHx b pexnwe HarpyxeHHoro pe3epBa.
¿las H33BaHHbDc MOflejieft HaflexHOCTH napaMeTp HaaeiKHOCTx JD nc 
cooTseTCTBeHHO pasen:

MOfleab HaflestHOCTH A :

O c h o b h k m h  STanaMn HaymHO-TexHHHecKoro odocHOBaHna Teope- 
THyecKcñ np0H3B0flHTeabH0CTn n Budopa THnopa3MepoB odopyflOBa- 
h h h , $yHKUH0HKpy*;iaero b c a o j k h h x TexHoaorvraecKax CMCTeMax, 
aBaa»Tca:

I) riocTpoeHKe rpa^anecKax MOfleaefi HaaexHocTii (cTpyKiypHO- 

saeMeHTHHx cxeM) noflcncTeM odopyfloBaHMa 2-ro a 3-ro aepapxiiuec- 
xoro ypoBHa (H Y ). Hph  stom np0H3B0flMTca vreyneHHe a coflepxaTeab-

TanoBHX cTpyKTypHux coeftHHeHHíí odopyao  BaHHa b T ex H o ao rau ec -

MOfleab HaAe«HocTa F :
fTL

= ( I  +  £> , )  -  I .  ( 3 b )
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Hoe onncaHne $ynKipioHajibHOii cxsmh (cxeMH perm annapaTOB) t6xho- 
jioriwecKoii cucTeMH, b tom HHCJie paecMOTpeHue aneMBHTHOro nanoji- 
HeHMfl CX6MH (HOMeHKJiaTypbl H THn0pa3Mep0B OÓOpyflOBaHłU-l) , aH3jIH3 
OCHOBHŁDC T8XHHK0-3KCIUiyaTaipi0HHHX nOKasaTeJieft OÓOpyflOBaHHH, 
BtiflejieHHe b cacTeMe noflCKcreM paajimmoro $yHiapiOHajibHoro na3Ha- 
weHHH. B nepBOM apaSjiMSteraiH no oCiuewy tincjiy odopyflosaHHfl, HcnoJib- 
3yeMoro b CHCTeMe, KOjiłwecTBy nocjieflosaTejłbHba h napajmejn>HHx 
BeTBeii, hx B3anMH0My pacnojio*eHHB b cncT6Me kb^isctb6kho opeHH- 
saercH CTeneHb cjiokhocth CTpyKTypti chct6mu« Ilpn stom no« cjiosi- 
HOCTbiO CTpyKTypu CHCTeMH nOHHMaeTCH KOMlHieKCHHii napaM6Tp,0npe- 

KOJIHMeCTBOM 3JieMeHT0B, KOMIUieKTy»aiHX CHCTeMH, H tfflCJIOM 
CBHaeft wejsfly hhmh. BanojiMaeTCH aHajiH3 (JyHKipioHaiibHOiS cxeMH c tou- 
KH 3peHHH BHHBJieHHH B03M0!KH0CTeft ee (|)yHKipiOHHpOBaHMfl npH pa3JIHH- 
hhx pe3KHMax BLKOflHoro 3$$eKTa, opeHKa xapaKTepa B3aHMOfleiłcTBHa 
oSopyflOBaHHH b noflCHCTeMax pa3JiHHHoro dśyKKUKonajibHoft HaaHaueHHH. 
BblHBJiHeTCH xapaKTep COeflHHeHMH OPopyflOBaHHH pa3JIH«HHX THHOB H 
HasHaueHHH c toukh 3peHHH HaflesHOCTH, CTeneHb ero bjmhhhk Ha 
OÓmyiC HaaeKHOCTb nOflCHCTeM. IIpH 3T0M BHHBJIHeTCfl CTpyKTypa CHC- 
TeM, nyTeM nocTpoeHHH noflcucTeM 3-ro MY (BeTBeił), coctohiuhx hs 
nocjieflOBSTe.ibHO coea,HHeHHHx 3JieMeHT0B, h noflcncTeM 2-ro Hy,co- 
flep*anwx napajuieabHO BmnraeHHHe b6tbh (noflcucTeMH 3-ro ¡420» B 
CTpyKTypHO—33ieMeHTHyio cxeMy BionowaioTca Jiumb Te saeMeHTH h cbh- 
3H, KOTopue no CBoeMy CMHCJiy OTpasaioT npusHaKH m CBoitcTBa Haaeac- 
HOCTH CHCT6M H npOHBJIflKJTCH npH paCCMOTpeHHH npOpeCCa ee iJyHKUHO- 
HHpOBaHHH-

2) OpeoPpasoBaHHe rpa$H^ecKHx MOflejiefl HaflemocTH noflCHCTen 
odopyaOBanHH 2-ro h 3-ro nepapxHwecKoro ypoBHeft b MareMaTmec- 
Kue MOfleJiH HaaeEHOCTH nyTeM BHÓopa Merofla aHajiHTHUecKoro onaca- 
HHH OTHOmeHHtt, BHp£UKeHHHX B CTpyKTypHO-SJieMeHTHOft CXBMe C nOMO- 
EUblO MOaeJiefl HaaeiKHOCTH THnOBHX CTpyKTypHHX eoe^HHeHHft A,C, F  . 
MOflejIH Hane-KHOCTH THnOBHX CTpyKTypHŁDC COeflHHeHHfl n03B0JIHK)T no- 
JiymiTb yHCJieHHoe 3HaneHae noKa3aTejieft HaflemHOCTH noflcacTeM {npe- 
KBe Bcero napaMerpa J> nc).
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3 )  Onpefl&neHHe n a p aM eîp a  HaneacHOCTH J> n c  noflCHCTeM 060-  

pyflOBaHHH 3 - r o  M epapxm iecK oro  ypoBHH no  aHöjiMTwuecKHM B u p a s e -  

HHHM, onpe^ejiHeMHM tm iom  MOflejiH Ha^eatHOCTH.

4 )  OnpeflejieHHe T exm w ecK oft n p o n 3 BOflUTejibHocTM noflcucTeM  

S r o  n e p a p x n n e c K o ro  ypoBHH no  pe3yjibT3TaM  npoMuaweHHba Haöjno- 

AeHH» 3a  peajibHO $yHKUHOHHpyBi«HM 0öopyAOBanneM npH npoßepowHOM 

p c c 'ie T e  hjih c  noMonjbx) TexHOJiorHijecKoÄ cxeMU npH npoeKTHOM p a c ^ e -  

T e . TexHOJiorm iecicaH cxem npeflCTaBJuieT coöofi rp a $ n n e c K o e  H30Ó- 

pa» eH n e  nocjieflOBaTejibHOCTH TexHOJiornwecKHx o n ep ai# ift c  yica3aHHeM 

KOJiHwecTBa h x au ecT B a  nepepaÖaTbiBaeM ux Ha Kaxfloft onep ap n H  M aTe- 

pnajiOB.

5 )  P a c u e r  T eo p e rm iecK o ft npon3BOĄHTejibHOCTn oßopyflOBaHKH, 

$yHKx;noHHpyiciinero b noflCHCTeMax 2 - r o  h 3 - r o  H y.

6 ) Bbióop no KaTajioraM Tnnopa3MepoB oóopyąoBaHHH, tfyHKpuo- 

HHpysomero b TexHOJiornnecKHx cncT6uax • Buóop THnopasMepoB oöopy- 

ÄOBaHHH ripon3BOAHTCfl Ha ocHOBaHHH p63yjibTaT0B pacueTa TeOpeTH- 

necKOÄ npoH3B0flHTejibH0CTH. OßopyflOBaHne Bti6npaeTCH no KaTajioraM 

T3KHM o6pa30M, uto6u e ro  nacnopTHaH npon3B0flHTejibH0CTb 6buia 

paBHa HJiH He3HauHTejibH0 npeBumajia 3HayeHHH TeopeTiraecKoft npoH3- 

BOflHTejibHOCTH, KOTopue nojiyueHH npH pacueTe.

I TeXHHWeCKaH ' np0M3B0,n,HTeJIbH0CTb J  -ft nOÄCHCTeMH 

line Tx )̂ npH 3aflaHHUX 3HaUeHHHX np0H3BQ,AMTejIbH0CTH ( J  + I  ) - f l

nOÄCHCTeMH n nc-T X  ( j  + I ) ,  onpeflejiseT C H  c  yneTOM k o 3 $ $ h p h -

eHTa nponoppHOHajibHOCTH

^n c .T x ,j-=̂ n c . T X   ̂J + * </ ~ *»**•  ̂4 ^
r^ e  £  -  oömee KOJuraecTBO noflCHCTeM 2 - ro  Hy paccMaTpHBaeMoft 

TexHojiornuecKoft noflCHCTeMu.
ripH 3T0M yflOÖHO npOH3BOAHTb OIjeHKy np0H3BOflHTeJIbHOCTH BCeX 

k noACHCTeM HauHHaa c nocjiejmeft, onpeflejiaioniBft TexHHnecKy»

npo; 3BOAMTejIbHOCTb TeXHOJIOrHtieCKOft CHCTeMH B peJIOM.
Sk

Ko3$$HiiMeHT nponopijHOHajibHOCTH j?  HaxoflHTCH na TexHojio- 

rnnecKoft cxeMe paccMaTpHBaeMoft chctomh h xapaKTepH3yeT h3moho—
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HH6 KOJiHtjecTBa cHpbfi s pe3yxbTaTe ero TexHOJiornuecKO» nepepa- 
ÖOTKH B ^  -0  nOflCKCTefcie

^  " nnc.TX.^ /  ̂ nc.Tx  ̂<f + 1  ̂  ̂® ^
rfle nnc>TX j  , nnc-TX ^  + 1  ) -  npoMSBOAHTejibHocTb

^ - 8  «  ( f  + 1 ) - !i noflCHCTeM b cooTBeTCTBnn c TexHOJioriraec- 

KO0 CXeMO0.
IIpKMeHeHHe pa3paöoTaHHoro asTopaMH CTaTbH MeTOfla n0Ka3aH0 

Ha npmepe cmctsmu oßopy^o bhhhh <|iatípiíKH okomko b3hhh sceJieaHbix 

pyA ( 2-h onepeflb ) CeBepHoro ropHO-oÖoraTHTejibHoro KOMÖHHaTa 

( CeßTOK -  2 ) ,  co3flaHHO0 Ha óa3e oßacKroBux KOHse0epHHX Ma uran 

OKI-306 /  3 / .

TOßOBaH npOH3 BOßKTeJIbHOCTb TeXHOJIOrHUeCKOÜ CHCTeMH 
4 ,4  mjih.t oßomeHHHx OKaTHffleß. rpa^nqecKvte MOflejiH HasesHOCTH 

noflCHCTeM o6opy,ąoBaHHH èaôpnK okomkobshhh CeBTOK-2 npHBeflenu 

Ha pncymce. Pe3yjibTaTH pacueTa napaneTpa Ha,ąeacHOCTn h npoH3BO- 
AHTexbHOCTH npeflCTaBJieHH b TaÓJi. I .

Kan BHflHO H3 TaÖJI. I, HaMÔOJIblIIHe OTKJIOHeHHH 3HaueHH0 T6X- 
HMîiecKoS h TeopeTHuecKoa npoM3 bo^tojibhocth xapaKTepHH pjm 
noflGHCTeM 2-ro Ky $ 5 ” TpaHcnoprapoBarom m 3arpy3Ka cHpax 

atejie3opyflHBBC OKaTHmeä Ha oßraroBy» KOHBeüepHyœ Mammy"-h.# 10 
" TepiareecKOft oöpaßoTKH CHpax OKaTumeñ”. 3th noflCHCTeMH OTJiHua- 
SCTCH TeM, UTO OHM yKOMIUieKTOEEHH OÔOpyAOBaHHSM C HeflOCTaTOUHO 
BHCOKHM ypOBHSM HaflejKHOCTH . IIpHUBM OTKJIOHeHHH 3HaueHH0 TeXHH- 
U6CK0Ë irp0H3B0flHTeJtbH0CTH OÓOpyflOBSHHH QT TSOpeTHUeCKOË TeM 
ôojibiiie, ueM MeHbme ero HafleatHOCTb.

Ho BejiMUHHe TeopeTKuecKOíS ripons BOflHTejibHOCTH ÎI0g Tp

( 6-h KOJiOHKa Tafijinqa) Bbißpano TexHOJiorKuecKoe oÖopyflOBaHsie 
CHCTeMH. Buöop THUOpasMepOB H HOMeHKJiaTypH OÔOpyfiOBaHHH CHCT6- 
MH riponsBOflHTCH no KaTBJioraM npH ycjiOBMH oCecneueHHH ero 100%-ro 
pesepBHposaHHH no earçysKe. Dp« stom noxaaaTejm TexanuecKoro 
HcnojibsoBaHHH oÔopyflOBaHHH, KOMtuiexTyragero CHCTerçy, houtk b 
Asa pasa rase, usm npM ero isonojibsoBSHHss 6ea peaépBMpoBaHHH.
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Ö£HaK.o riOHaiweTCH b o 3 m o s h o c tł  bo  Boex noflCHCTeMax $aópHKH paöo- 

Taïb npH oßHQM TpaHcnopTHOM noTOKe, p ito  o6ecne«HBaes nOBumensie 

TexHM^acKoro ncnojibsoBamiH oÖmroBboc KOHBeßepHHx warnim, h b b h k -  

tUHXCH ÖE30BHM SJieMSHTOM CHCTeMH, yHHK&SbHHM HO CB06ÎÎ KQHCTpyK- 

üHK h ycjioBHSM paöOTH, ftoporqcToanwM, odecnewiBäronpiM HenpepHB- 

HOCTb TexHOJioriróecKoro npopecca oôæîra sejieaopyuHoro cnpbs. 

PeKOMeąayeMHe TMnopaswepK o6opyaoBaHHfis KOMimeKTyioapie o t -  

flanbHbie noflCHCTewa éaôpMxn qkqmkobshhss npHBefleHH s Ta6ji.2 

( Z-P. K0JÎ0HK8 ) .

ÎIpOBSpKa TOyHOCTH H flOCTGBSpHOCTK npeftJI0X6HH0r0 B flfiH- 

HOß CTäTbB MSTOflS BHHOÄH6H& 0 0  p63yÄbTaTaM  npOMHEHôHKHX HÛ- 

CJieflOBaHKa $aXïHWeCKOa npOHSBOflHTeJIbHOCTH OÖOpyflOBaHHH T e x -  

HOJIOrHUQCKOK CHCTeMH ÇafipHKH OKOMKO38.HMH CöbTOK-2 .  Ha npOHS“  

BOfiKTeabHOCTb oßopyfiOBaHHH b  n p o p e c c e  npoMbiœaeHHOii s x c ro iy a »

TapHH BÄHH6T MH0K8CTB0 $aKTOpOB: pHTMUUHOCTb IIOCTäBKH HCXOfl-

K o ro  s :a n e 3 0 p y A H o ro  cH pbH » o c o Öq h h o c t h  T e x H O Jio rs ra e c K o ro  n p o -

uecea npi-; nepepaßoTKe Kas^oî! ko h kpsth o K napraK xejiesaoñ pyflu,

KOJIHUeCTBO paÖOTOCnOCOÖHHX OÖSCOTOBbK KOHBeaepHŁBC MaffiHH, T6X-

HH«eOKOe C00T0HHH3 K0MHH6KCS 06ûpy,J1,0BEHHH OHCTSMM, TeKymaS

noTpeÓHOcTb B OKycKO BanHOM HcanesopyflHOM c a p t e  a  jąp . 3 th  $ a x -

TOpH RBilflBTCa CJlyUaÄHHMVi K H3MeHHtOTCH no BepGHTHOCTHHM 33K0“

H8M. B CBH3H G 3TKM OJipeflSJieHHe (¡¡aKTKneCKOft np0H3B0ftHTaHbH0CTH

o6opy,upBaiuiK c k c t s m h  CsbTOK-2 nposofluaocb c npmeHemeM uero-

flOB MaTewaTHyecxoft craracT U K M . B xayecT B S Kpiw epH a to u ho ctk  h

SOCTOBepHOCTH paapaöoTaHHOß a s io p a ïa î TeopnK npHHHia CTeneHb

npHÖJIKK8HHH faKTOTBCKOR np0H3B0AHT6jlbH0CTM OÖOpyflOBaHHR K 6P 0

nacnOpTHOÄ npOHSBO^HTSJIBHOCTH, BüÔpaHHOÎÎ H3B6CTHHM B npaKTHiCe

npoeKTHposanna h npeflJiaraeMHM b fiaHHoii C T a ïb e  MSTOflaîœt, D pa

3T0M HeoPxoftHMO yuecTb, UTO CTeneHb npKÖJiiiseHHH nacnopTHOä

npOH3 BOflHTeJIbHOCTH OĆOpyflOBaHHH K $aKTHyeCKHM SHayeHKHM He

M oseT  fitiTb aÖ co jißT H O ß. B e jin n if fla  npHÓjuoseHHR s t h x  napaisteTpoB

orpammeaa rpasaasuMH nacaopTHOüt npoH3BOflHieaLBocïH cymeciByiomHx 
SHnopa3MepoB oSopyscsaiDŁs sanycaaeMoro HaaHHOCTpoHïeJiLHMœ saBo^aMH,
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CieneHŁ npviónmemñ (j^aKTíraeoKOü npoHsBOAKTejibHocTH oóopy^o- 

BatuîH K e ro  nacnopTHO» npOK3BOAHTejibHocTH opeHUBajiaeL othoch- 
TejlbHHM OTKJIOHemieM

S .  100 ( Iijj -  n ) /  n , %t ( 6 )
rfle  îîjj - nacnopTHaa npoHSBOAHTe.nbHOCTb oÖopyflOBaHMH, î/ n ;

II -  BepxHHH flOBepHieabHaa rpaHKqa $aKTireecKOft npoMSBOAHrejib- 

HOCTH oöopyflOBaHHH B npoqecce npoMunmeHHHX kchhtskkK (tA) , 
oíipefie^íieMaH no $op>ryjie

n = M ( n ) + ( n ) /Va , (?)
rpfi M ( H ) m O' ( U ) -  cooTBeTOTBeHHO MaTewaTiPiecKoe 

ojEHflaHwe m c p e f tn e e  KBąąpaTSPiecKoe omuione-Hne $aKTiraecKOft n p o -  

H3BOAHTejIbHOCTH OÔOÇÿflOBaHHH B npOU.eCCe HCCJiefiOBaHHiłj 

i>j, - KBaHTKJib HopMaji.bHoro p a c n p e se iie H M  a h h  flO B epraejitK oi! 

BepOHTHOCTH ß  (ftHH ß  = 0,09 ~ tp « 2,576 ); n . - ko- 
Jii-raecTBO He.öjiH5fleHHft b BntíopKe n p n  opeiuce nap aw ecp o B  EOpMaab- 

H o ro  pacnpefi&JieHHH.

OrHocMTejibHue OTioioneHUfl nacnopraoM npoK3BüAHT&HBHoeTM 

oöopyflOBaHHH, BußpaHHoro no K3BecTH0iiy u paspaßOTaHHOMy a s r o -  

paMH MeroAaM xipHBe^eHH b m6s. Z.

CpeflHee OTHOCHreabHoe OTKaoneime naenopraofi npoHaBOAHieab-

HOCTH OßopyAOBSiHUH TSXHOaOriPieCKOft CHCTeME OKOMKOBSHMS

CeBTGB~2 n p n  HcnojtbsoBaHHH H & yrao oÓoCHOsaHHOPo M evosa pac- 

u e sa  b A sa p a s a  Meubine, urn npn HcnoabaoBaHH« Meroga, H s se c T -  

Horo b npaKTHKe npoeK TH poB aratfl.

Bn6op T unopasw epO B  oÖopyAosaHHH no am uem um  TexKmeacofi

npOH3 BOflHTeJIbHOCTH, HaÜAeHHHM C nOMO«bJD MaTeMSTHtieCKKX 
MOAê eft HSASKHOCTK THnOBHX CTpyKTypHLEC COeAHHÖHHfi SaeMeHTÖB, 
n03B0JIHKT m  CTSAKH npOBKTHpOBaKHH HCKKKWKTb BO3MÛKH0CT& yCTa~ 
HOBKH B TexHOAOPHneCKOft CHSTSMe OÖOpjrflOBaHHH, npOH3BOAHT&5b~ 
HOCTb KOToporo npéBMBaer Haytmo-oCocHosaHHufli yposeHb hak mmh~ 
THpyeT npOH3BOAHTe£bHOCTb OTASAbHUX nOACHCTBM chct®mm, Haytfflo- 
TexHHnecKoe üöocHosaHHe npoH3boahto^łhocth oÔoçyflOBaHHH hqsbojih-
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es CHH3HTb KaimssuiŁHHS 3a s p a s H  Ha c o3flaHHe c a o k h h x  TexHOJioriraec— 

k h x  CHCseM, a Tarace 3KciuiyaTau¡HOHHHe pacxoflH  Ha noftąerasaH H e hx 
B paóosocnoeoÓHOM  c o c to h h k h .

Taßjoma 2
OsHOCHsejibHHe oTKJioHeHHH n a en o p sH o íi npOH3BOfiKTeJIbHOeTH 
oóopyflOBaHHK, BbiöpaHHoro no  H3BecsHOMy h n p e f l j i a r a e -  
MONcy MesoflaM

¡BeOXHHH flO B epn- ! UpOeKSHHS 
HoMepa ¡ Tej¡bHaj¡ rpaH H iía ! snaneHHH 
noflCHC 13HaiieHjI{i ! nacn o p T H o a  

TeM> !$aKTHCiecKoSí ! npoüaB O ^H - 
a 'ieMeH!n p0H3B0flHTejIb~  ÍT&JIbKOCTSÍ 
T0E ! HocTH ! o ó o p y f lo s a -  

! !hkh,
] f i  , t/ v. I V n  T' tI

!06ocH Q BaH -!
Othoch- ! HHe 3H a^e~  ! OsHOCKTejib- 
se jib H o e  ! hmh n a c n o p !  HQe

OTKJIO— ,TH° a nP°^3 ï
¡B O flH seab- i °sK JioH8HHe

HeHMe ! HOCTH oóo  ! j 1 ,  °f0 
£  n % !pyflO B aH H H ,! °

! n n.o f r/>c\

I  ! 2 3 4 5 6

I  -  2 6 3 1 ,9 9 5 0 ,0 5 0 ,3 9 5 0 ,0 5 0 ,3

I  -  4 6 3 1 ,9 8 5 0 ,0 3 4 ,5 8 5 0 ,0 3 4 ,5

2 - 5 9 1 1 ,4 1 1 8 7 ,5 3 0 ,3 9 5 0 ,0 4 , 2

2 - 5 9 1 1 ,4 1100,0 2 0 ,7 9 5 0 ,0 4 , 2

2 - 7 9 1 1 ,4 1 7 1 0 ,0 8 7 ,6 1 2 7 3 ,0 3 9 ,7

3 - 1 0 1 5 1 ,9 3 4 8 ,8 1 2 9 ,6 2 0 9 ,0 3 7 ,6

3  -  I I 1 5 1 ,9 2 2 8 ,0 5 0 ,1 2 2 8 ,0 5 0 ,1

3 - 1 3 1 5 1 ,9 4 8 0 ,0 2 1 6 ,0 4 8 0 ,0 2 1 6 ,0

3 - 1 4 1 5 1 ,9 9 0 ,0 - 4 0 , 8 1 3 0 ,0 1 4 ,4

3 - 1 5 1 5 1 ,9 100,0 - 3 4 ,2 1 7 0 ,0 1 1 ,9

4 - 1 6 3 2 1 ,9 9 0 0 ,0 1 7 8 ,6 3 6 0 ,0 11,8

5 - 1 7 3 2 1 ,9 9 0 0 ,0 1 7 8 ,6 3 6 0 ,0 11,8

5 - 1 3 3 2 1 ,9 3 6 0 ,0 11,8 3 6 0 ,0 11,8

5 - 2 0 3 2 1 ,9 3 6 0 ,0 11,8 3 6 0 ,0 11,8

1 2 - 5 0 4 1 2 ,0 2 7 2 ,0 - 3 4 ,0 5 1 0 ,0 2 3 ,8
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I lp o f lo jis e ra e  Taójm iiH 2

I 2 3 4 5 6

12 -  51 412,0 416,2 1 ,0 416,2 1,0

1 2 - 5 2 412,0 450,0 9 ,2 450,0 9 ,2

1 2 - 5 4 824,0 850,0 3 ,2 850,0 3 ,2

1 4 - 5 6 599,7 1139,0 89 ,9 1139,0 89 ,9

15 -  57 599,7 1062,5 77 ,2 850,0 41,7

17- 60 599.7 1062,5 77 ,2 850,0 41,7

1 8 - 6 3 599,7 850,0 41,7 850,0 41,7

1 9 - 6 4 104,7 272,0 159,8 153,0 46,1

2 0 - 6 5 208,2 850,0 308,3 217,6 4 ,5

21 -  67 208,2 850,0 308,3 217,6 4 ,5

21 -  69 208,2 340,0 63,3 217,6 4 ,5

22 -  70 104,7 340,0 224,7 107,1 2 ,3

CpąąHee OTHOCMTenfeHoe otkjio-
H8HH6 91,58 42,88

OPTYMALIZACDA PROCESU WYBORU TYPOWYMI ARÓW WYPOSAŻENIA
SYSTEMÓW TECHNOLOGICZNYCH PRZEDSIĘBIORSTW GÓRNICZO-IYZBOGACADĄCYCH
NA PODSTAWIE MODELOWANIA MATEMATYCZNEGO

S t r e s z c z e n i e
Z powodu braku uzasadnionych naukowo metod obliczeń podanej w metryce 

maszyny wydajności wyposażenia technologicznego systemów górniczo-wzboga- 
cających przedsiębiorstw 40-50% typowymiarów wyposażenia, pod warunkiem 
stuprocentowego rezerwowania obciążeniowego, wykazuje zawyżoną wydajność, 
a 10-12% typowymiarów ogranicza wydajność tych systemów, co doprowadza do 
powiększenia nakładów inwestycyjnych i kosztów eksploatacyjnych oraz do 
obciężenia wydajności systemów* Na podstawie teorii niezawodności opraco­
wano metodę obliczania teoretycznej wydajności wyposażenia systemów tech­
nologicznych. Ta metoda na etapie projektowania tych systemów zapewnia 
optymalne równomierne obciążenie warunków pracy wyposażenia, zapewnia 
osiągnięcie racjonalnego połączenia jego wydajności we wszystkich włączo­
nych szeregowo podsystemach, podwyższenie wydajności systemów technolo­
gicznych dzięki wyeliminowaniu wpływów ograniczających, a przede wszyst­
kim pozwala obniżyć nakłady inwestycyjne przy wykorzystaniu wyposażenia
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o mniejszej wydajności podanej w metryce. Optymalność procesu wyboru typo- 
wymierów wyposażenia systemów technologicznych określa się wielkością 
efektu ekonomicznego otrzymywanego z wyposażenia o poziomie wydajności 
udokumentowanym w sposób naukowy. Opierając się na opracowanej metodyce 
wykonano obliczenia sprawdzające teoretyczną wydajność i wybór typowymia­
rów wyposażenia uzupełniającego dwa działające systemy technologiczne.

MATHEMATICAL MODELLING-BASED OPTIMIZATION OF THE 
TYPE DIMENSION SELECTION FOR TECHNOLOGICAL SYSTEM 
EQUIPMENT IN MINING AND ENRICHMENT PLANTS

S u m m a r y
Because of the lock of scientifically grounded methods of calculating 

the efficiency of the technological equipment (stated in the machine card) 
within the mining and anichmunt systems, 40-50% of type dimensions show 
overestimated efficiency (assuming a 100% load reserve) while 10-12% -f 
type dimensions limits the system efficiency, causing the increased invest­
ment expenses and operating costs as well as influences the system effi­
ciency. A method of calculating a theoretical efficiency of the technolo­
gical system has been developed, basing on the reliability theory. This 
method allows, at the stage of system desing, optimum and uniform loading 
of the operating conditions of the equipment and obtained a rational 
efficiency linking at all the subsystems connected in series, increasing 
the efficiency of the technological systems by eliminating the constra­
ints and decreasing the investment costs by applying the equipment with 
lower efficiency stated in the machine card. The optimity of the type 
dimension relection process of the technological systems is determined by 
the magnitude of the economic effects aobtained by applying the equipment, 
with scientifically grounded efficiency level. Basing on the developed 
methodology, the calculations have been performed, aimed to verify a 
theoretical efficiency. The type dimensions have been selected for the 
equipment complementing two operating technological systems.


