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MnHHCTepcTBO MeTajuiyprnn CCCP, r.KpHBOfl Por

HMłTTAIiHOHHAH M O I\K J T k  $yHKUHOHMPOBAHHH ElAXTHOrO 
CKHTlOBOrO IIQffbEWHO-TPAHCnOPTHOrO KOMTUtEKCA

Fe3EMe i PaaptfSoTBm nnrmurowia* imnexb iwpowa—
raxTKoro cumoBoro nogŁeiMo-rpałtenopTHoro rraganarcm « H O , 

cicho BUW&H Ha Kcnaabaosałoui meto*» craiHtmrœcKoro Hqgenpo- 

BaHHH Cuerofi UoHTS-Kapüo) c peajmaamtełl HOflaaHpymero azropm m  

Ha nepcoHaJibHLK Koumjorepęa JBK PC AT, XI, *Dpai«qa" ■ fffna, 
coBMecTmaa c hhuh. Qporpaiaet "Moaem." noaaojtaeT c daz&ao*

CTeneHbO aneKBaTHOcTB antTHpoaaxb paöory Cffi, l u w o a n «

3BÖJ0 BxQzaqero rpyaonoroKa, otíapyzoaarare noRsaiBoro zpodBawo- 

OyracepHoro »ourneKca, 8HeproneraHip*CKoe oöcpyaoaaiare nngM—i

H HpOÖHJIbHO-COpTHpOBOHHOfl ijfjpWM.

CKim oBofi no,nbeMHO—T paH cnopT H uB  KOMimeKC (CEK) -  cJioacHan TexH H - 

n e c K a s  CKCTEMa, OTHWiaioiflaHCH M H orooßpa3neM  TexH O norvraecK H x B3anM0- 

C B H 3eñ, BUHHKSHHX $aK T opoB  K n a p a M e T p o B . C TpyK TypH aa cxeM a CHK 

n p e flC T asJ ieH a  H a p u c .  I .

Och obh u m h  TexHojiorvwecKKM H napaw eTpaM H  CIIK h b jih io tc h : pe3epB bi 

n p 0 H 3 B 0 Ä H T e j I b H 0 C T H  O C H O B H K X  T p E H C n o p T H H X  3B 6H b e B  K  i'i , f)'ij H  K c  , 

B e j H T O H H H  B M e C T H M O C T O Ä  C y H K e p O B  ]/¡ K |/¡, , O T H O C V iT E J Ib H a a  n p o n y C K -

H an cnocoöH O C T b CHCTeMH A  .

O chobhoK  n o H a s a T e jib  3$$eKTKBH0CTM paßoT H  CFK -  OTHOCHTejibHan 

n p o n y cK H aa  cnocoÖ H O cT b /J

d  ^  Xi)'1
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Puc. ■ 1 . CTpyKTj'pHaa cxeiïa ckíihoboto no,ĘkeMBD- 
Tp BHcnopTEoro KOioiaeKca /COK/ :

Onp-onpOKitHHsaTeJit; 5« -noflseMHHfi öyHKep e x -  
KOCTtJO ; ny- oöopyioBaHHe no,ąbeMHO|s y c ia -  
hobkh; COB oCopynosaHHe noflseiiHOro ÖyHKepa; 
a2  -noBepxHocTHHß ÖyHKep CKHnoBoro no^bexa 
eMKOcrbc ; flCi-flpoöiuiLHO-copTiipoBOUHaa $aöpH-
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r^e t\(ji K Kp¿ - rary traita» 3HaneHHH npoHSBo^HTejibHocTH Ha 
BHxoflc cHCTewH h K03$$myieHTa HepaBHOuepHocTH nocTynaeHHH pyau Ha
BXOA COK.

IIponycKHaH cnocoÖHOctb ŒIK ranneTcn $yHiajHeJl ocho b h h x b ä h h b- 
ą«x $aKTopoB h napsMeTpoB:

^ = j ' / ^ n , K p ) K ^ ? H cnpl V/, Zi> J l n / j £ tJ g / J ł n

r f l e  KpoMe B H m eyicasaH H oro -  Jtri j ß  S'y Jej - h h t c h c h b h o c t h  o t k e -

30B noflbeMHoa ycTaHOBKM, oÓopysoBaHHH nofl3eMHoro Cyracepa h Æ®;

R / ft $  _ jjHTCHCHBHOCTb BOCGTEHOBJieHHH TCX 16 ofoeKTOBJ
! ^ p  -  M E T e M B T H U e C K O e  O K H f l E H H e  K 0 3 $ $ H i p i e H T a  H e p a B H O k t e p H O C T H

nocTyrweHHH pyflu b CKunoBofi noflseMHUiî fiymcep.
Pa3pa6oTKe MaTeMaTHKO—cTaTHCTjreecicoß Mocera CEIK npeAmecTBOBan 

CHCTeMHUË aKaJIH3 3KCIUiyaTaqH0HHHX pejftHMOB paÖOTU CKHnOBHX nOflbeMHO- 

TpaHcnopTHbK KOMiuieKCOB MOnpHx scejie3opyflHux maxT KpnB6acca. Ha 

ocHOBe Hcnojib30BaHHH MeTOflOB MaTeMaTiraecKOvi ctbthcthkm 6ujih Haflflewj 

CTaTHCTvraecKne 3anoHOMepHocTH nepaBHOMepHOCTH maxTHHx rpy30noT0K0B,

nocTynaioąroc Ha bxoa CIIK h noica3aTejin sKcmiyaTaijHOHHOfl HaflemrocTH

OCHOBHHX ero  TpaHCnOpTHHX 3BeHbeB.

Aheuih3 aKcrnryaTaifliOHHOft Ha^eKHOCTK ochobhhx TpaHcnopTHux 
3BeHbeB CIIK noKa3aji, hto csytiaJtare BejimmHH npoflo/iKHTejibHOCTn 
6e30TKa3H0ñ paóoThi I p i  pacnpefleaeHH no s KcnoHeHUHanbHOMy 3aK0Hy
C nJIOTHOCTbK BepOHTHOCTH

//ipl )=J exp f-Jll) j
a cjiyHafiHue BejimsiHH BHHyKfleHHHx npocToeB X L  nofl^HHeHH aorapn$- 

MtwecKH—HopuajibHOM y 3 ax o H y  . o

rfle 7~ K &  -  cooTBercTBeHHO, MaTeMETĤ ecKoe o*HnaHne u

cpextH eK B aA paT H tjecK oe OTKUOHeHwe ca y n a f lH o ß  b e e o t h h h  ZT I -T ® ro  

ofoeKTa CIIK.
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Ha ocHOBe ycTaHoaneHHux CTarncTmiecKHx 3aK0H0MepH0CTe8 Hepas- 
HOMepHocTH maxTHHx rpy3onoTOKOB h BKcnjiyaTapHOHHoa HaflemocTM 
TpaHOnopTHBDC 3BeHbeB pa3pa60TaHa KMHTaj4HOHHaH MaTôMâTKKO—CTaTHCTH— 
qecKaH $yHKpnoHnpoBaKHH CEK (nporpaMMa "Moflejib" ), peaxn3ye-
M3LH aa 3LÍ3M u IDBM. ÍIpuMeHeHHe MeTOfla cTarncTiraeeKoro MOflejuipoBa- 
HKH (MeTOfl MoHTe-Kapjio ) u npn peajiH3apnM MOflejinpymnero ajiropuTMa 
Ha 33M no3BO^neT MaKCHMajibHO npn6jin3XTb MaTewaTHuecKyra MOflejib k 
paÖGTe peaJIbHOfi CHCTeMH. MMHTapHH BCeB03M0HCHHX COCTOHHUM H CHTyapHñ, 
BOBHHKaiOĄlK npH (JyHKIJHOHHpOBaHHH CIIK, OCyiHeCTBJITOTCK C nOMOtąblO 
coBOKyrtHOCTH OCHOBHHX BcnoMoraTejibHHX h cjiymeöHHx onepaTopoB, 
cacTaBJifTOHBx ocHOBHOß M0,n,8JiHpyBinnJi ajiropuTM 6jiok—cxeMa KOTOpOrO
npeflCTaßaeHa na pnc. 2.

IlpoBepKa noKa3ajia BucoKyn cieneHb aj3,eKBaTHOCTH pa3pa6oTaHHOB 

MaTSMaTHnecKOß peaübHoß cucpewe CÍIK.

IlyTeM MHoroKpaTHOß peaan3aunH MOflejiHpyraąaro ajiropwTMa Ha 

3314 npn pa3^nHHux sacaren« napataeTpax h ycjioBiwx c nocjieAywqeß 

oöpaöoxKOß pe3yxbTaTOB MoaeJinpoBaHHH mbtosom KoppeaHUHOHHoro a s a -  

JIH3a BbWBJieHb! OÔmHS 3aK0H0MepH0CTH (|)yHKpMOHHpOB3HHH CIK.

ilojiyyeHû ypaBH8Hne p erp eccw i (jiKHeßHaa waTeMaTSBiecKaji MOßejib), 

B3anMoyBH3biBa!oqee nponycKHyio cnocoßHOCTb CEK, ocHOBHue ero  napa- 

«eTpa k BJiBamiHe íajcropu

,S' = 0 .M 5 +  Ot n f t ‘)V< + 0 ,1 3 2 Kn + 0 ,0 '¿ 3 5 \/2 + 0,024 K g ~

-  0 , i t e . K y -  0, O f 'jJ lq  -  0 , 0 ¥ J M -  0 / t '2 J ) n  ,

ripHHHMafl 1 ,0  I hfp ~ /Ç  = 1 ,0  H yHMTHBaH

cpeiHecTaTHCTHwecKHe 3HaueHHH J ¿  , nojiytJHM

M, =

Ha puc. npe^cTaBJiena HOMorpawwa, B3anMoyBH3biBa¡o¡naH 

OOHOBHH8 napaweTpu CEK npn BeposTHOCTu BunojiHeHHH rmaHOBoro 

3aAaHHa, npHöanxameftcs k 1 ,0 .
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J¡ftK o rm a w 3 a tíH n  o c h o b h łk  n ap aw e T p o B  QIK n cnoJib30B aH  K pirrepH ft 

OITTBMajTbHOCTH

Ą  j - ocT&TKH AOÖMiiH (no pe3yAbTaTaM MOflejinpoBaHHn He nponyąeHHue 
Ha BHXOA CÎIK H3-3a 0TKa30B OTAejIbHHX OÖ-bCKTOB 36 ¿ -Ty¡0

B p83yJIbTaT8 HCn0Bb30BaHH« HMHTaiíHOHHOñ MOfleJIM H HTepaqHOH- 

Hofl nporpaiiMU ycjioBHO—orTTHMajibHbEx pem eHHñ H a ocHOse npiiMSHOHKH 
BuaeysaaaKH oro KpHT«pna oimwajibHocTH ycTaHOBJieHO, HaHÖoaee
3Ha'-tHkiHS napaueTpn CIIK b 3aBHcvaocTH ot bucoth noAbewa h aaqaHHOÂ 
npoH3BOAKT8AbHOCTH maxTH HaxoftHTCH b npeASJiax

+ * t r C r m ± { c i / < ł A  y i V l . c  14 j j  m i , ^

rA * C ' !  -  yCÂOBHO—nOCTOHHHhie paCXOAH B eeÔeCTOHMOCTî! I  T p y f í a ;

c u e H y ;

H  H t -  C O O T B e T C T B e H H O  K O X t f t j e C T B O  M O A e J I t f p y e M H X  C M 6 H  H

paôonrac cMeH b roAy;
- aarpara Ha oöopyA O B aH ae noAbSMa h  flß$;

C e n ,  C r  9 - to »e no cTpoHTejibHoi! nacra;
:Jl - HopMH aMopTH3aipiOHHhix oTWHCJieHHtt no cooTBeTCTByaqeMy BHAy

oÔopyAOBaHH«;

C  t -  CTÛHMOCTb I  M maXTHOrO CTBOJia;
// - rxyÔHHa ¡naxTu;
/ o - cpoK cAyîKÔu noA36MHoro ÔyHKepHoro KOMiuieitca; 
C'I.i - 3aAaHHaa nacoBafl npon3B0AHTejibH0CTb maxTH.

Hh* 1,25...1,7; h;fj - 1,7...2,0; V, ■= 2,5...3,5;# =0,3...0,6.
OnTHMaabHbie cooTHomeHaa Haaôoaee BarHHX napaiWTpoB CIIK 

npxBOAeHH b  t b Oji . i
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T a ß jm q a  i

BMecTKMOCTb nofl3eMHoro ! 
ßyHKepa b aojihx uacoBOftj 
npOM3BOflMTeabHOCTH ! 1,0 
maxTH Y) ? V

1,0...1,5 1,5...2,0 2,0...2,5 2,5-3,0

!
Koa^HflHeHT pe3epBa ¡ 
rtpOH3BOflHTajIbHOCTH
CKHnoBoro noflbewa (pac-i 1,7 
UeTHHft K 0 3 $$HflHeHT He- j 
paBHOMepHOCTH )

1,6

1

1,5

1

1,4 1,3

üpeflnOHTHTeJIbHilMH HBJIffiOTCH 3H£t*łCHHH

V{ = 2,54; tfr, = 1,3.
C H cnüjiL30BfiH K 6u nporpaM M H " M ofleab "  H a cTaflHH npoeKTHpoBaHHfl 

M oryT  pem aTbCH  3 a f la n u  onpefleaeH M H  riponycK H O ß c i io c o Ó h o c th  CEK 

npH  pa3JnflIHHX COOTHOmeHHHX npOH3BOflHTeiIbHOCTH e r o  3B eH b6B , Buec- 
THMOCTH aK K yuyjiHpytaiiKx ÔyH K epoB, n o K a a a T e jie f t HaflesHOCTH h  f lp .

ripn peaan3HflHH nporp&Muu "Moflanb" Ha I13BM KpoMe ocHOBHoro 
pac^eTHoro bo3m o® ch flewoHCTpaipiomMft peauni. IIpH o to m  pexraie Ha 
3KpaHe MOHHTopa m o sh o  npocaeflUTb npopecc paßo t h  noflbeMHoro 
KOMiuteKca B flHHauHKe: 3anojiHeHne ßyHKepos, BHxOfl M3 CTpox h 
BOCCTaHOBJieHHe TpaHCnopTHHX SBeHbeB H T.n.
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MODEL IMITACTJNY FUNKCJONOWANIA KOPALNIANEGO,
SKIPOWO-TRAHSPORTOWEGO

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

W pracy przedstawiono model funkcjonowania kopalnianego skipowego 
urządzenia wyciągowego przy wykorzystaniu metody modelowania statys
tycznego (metodą Monteffcarlo). Stworzono programy dla komputerdw 
osobistych wykorzystujące algorytm modelujący.

A SIMULATION MODEL OF SKIP HOIST OPERATION 

S u m m a r y

The paper presents model of skip hoist operation based on 
Monte Carlo method - statistic simulation. Programs for personal 
computers have been developed using algorithm modelling skip hoist 
operation.


