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CB9pflI»SOKHa ro p E H ä  HaOTETyT

METOÎÇSKA OOfflKH 3<K>EKTHBH0CTH UOTCFÏEHX JSfCKPEEBHI 
ABTCMTiTiSClCM CHCTEM

P e 3 m e  .  B CTSTŁB ,  npHMSHHS H3BeCTHyB UapKOBOKJD a O fiB Ä  0 6  CHëTHHH 
KOJÜIHeCTBOM CDCTOHHHt» H0KB3aH0 K8KKM eÖpa30M  9TÜ H8H3ÆB H O Seï ÓHTk 
npjfiaeHeHa æ w  o racaH E H  aBTouaTKSHpoBa h h h x  ïpaH cnopT H H x c h c t o u  o  n s o -  
B9ÄDBaTejn.H0ä O T pyK rypoË , nojsyjöHHH e p e s y m b T a ra  n a w  b o s m o z b o c tb  o t -
HOOHT3JTBHO HeCJIOIHO OU0HHB3Tï> 3<fo|>0KTIJBHOCTÏ> TpSEGlIOpTHHX CHOTO 13 0  S fi-
RQjmxz e onpeiçejiëHHLEîîi ökkoothm h.

AHaa23 $yHKHHBHHpOBaHHa £îBÏOM£tïH3HpOBaHHHX HpeWipEHTHfi C aOTOBHHMH TpaH—
onspTEHMH eHCTôMawa cB îm eTejn>e?B yeï OHajurroa ö o zm ih z  s o n e t ía s a a  b&iiknbhh n a -  
ooBoro nooíyim eH EH  T paH cnopriipyetso ro  M aTepzajia b cucTOMy rpysenoTOKOB. d m  
xoi6Ó asaa  h b j ih b tc s  s a s H n a  $ a K T o p o a  ,  b jtho tobm  Ha 3$$eKTHBH00TB p a d  o r a  B c e -  
ro npesnpffliTHfl. ÜOBTOuy n p a  npooKTHpoBaHHH CHOTeun TpaHcnoprHpoBaHHH npoE S - 
B6i3îeÆBH0CTB BCePO BXOHHUerO B e r ó  OOOTaB OíSopyaOBaHEH , KHK npaBSUO , t í a -  
psTCH c sacaco M , 3 to  nosB aanaT  KouneHcapoBaTB KOJiedaHaa b 8 jd tte b h  uonaeum oa- 
19 tpaHcnopïHpoBaHHB) MaTepaajEa , ho  b  cb o d  ©nep«.ia> BjaenëT s a  oocSofl B osp& o- 
TBHHO CT8HHQOTH KHHHTajTLHOrO CTpOHTQJEBCTBfî H SKOIUyaTaUHH COOpyxaEHÜ H CS— 
HOä TpaKCHDpTHSfi CK0Ï8MH. KpDMQ TOrO, npH HDOOKTHpDBaHHH aBTOMaTHneCXHX HO- 
I0ÍHHX CHCTeM H90ÖX0HHM0 THEXÛ jTHHTHBaTL , HTO HejOOTaTO^HEK SKCHffyHTEIiESE—
Ean HaflësHocTB oöopyxtoBaH Ha d y n e T  b h o o h tb  c b o h  k o p p o k t h b h  b  T e x H o n o ra n e o -  
Hzfi npeniecc ,  h s m s h e e  n o K a sa T ô jœ  » ^ e t e b h o c t h  n o to n H o - r p a H o n o p r a m  c E C ïe is .

t o  © npanejieH ïU ï hsoóxoj^em hx sa n a o o B  n o  npoH SB O O TTejLH & cta © ö o p y a o B a m a  
îpeôoB aH si s  HaiësHOOTH HeodxoHHu© c o n o c T a B J u m . s a T p s r a  n a  e x  c o s í a n s e  o  
aosynaetcai o ?  a l o r o  HoaesHHK af$óKTO M . J t o  p a sp e n ra a n f i  n o o T a s a e s E o S  s a n a n a  

naseoooöpasH o n o cT p o sH E e  a n e K s a r a o ß  waTeiaaTffHecKefl u o n e jæ  ^yH EU B O H E posam a
8BTOHaTH3HpOEHHHHX HOTOnHO—TpSHOHOpTEHX OHCÏOÎÎ. Ha DSHOBG TaKflä ZäOSeEH MOH- 
B8 npoasBecTH  o n e m ry  & 4$qhthbhoote O H o?ei£i rp y 3 o n o T O E a  ,  BHöpaTB o i r c æ a j a -  
hh2 ee B ap saH T , n a p a u s T p a  ï e s H o n o r a n e o K o r o  ôdopy n o saH E H  h  o p e n c r s a  a s T c s a -  
ÏH3aHEH.

npencM BjiH STCH  qenaoooöpaaH H M  p accK D T p sH sc  n p o a e o o a  T p a s o n o p ïH p sB a H a s  
üaîepEajia o t  a e c T a  e r o  n p o a sB o n c T B a  n »  o sjia ip jpoB aH E E  s a s  ia p s o B C H o ro  o  h b o -  
KpeTHHMH COCTOHHHSEäE H HÖHpePHBHHM Bpeü-3H6M. t o  OU0HHE (  BHÓOpa ) rap23S3TpO 
POB OHCTeisü rpy3ont>TO K a H eeÓ xonEJío c$opM yjrspo3aT B  HBKasaïOJiB sc&Js e t e e ih o o t e ,  

D03BaiIHB2îHt 00H3ESSpHTB p 8 3 y j I i ï a ïH  ,  E SOTOpHM H D E B S ^T  pcaEHS&EEH TÔX BSH
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hwht pemeanS o cooTBeTCTByKHHMH s a rp a T á r a .  A na jure B eroeS  rpyaorroTOKa oob> 
peMeHHHZ hb t  oua TK3 apoBahhhx npewipaaTHfi noKasHBae? , to o  -iradas H3 hex ¡jo- 
s e t  ó h tb  p a a d s ra  e s  rmoBHe y a w  Basa

R1“ 1 — E1  —  R1 (  I  )

r ^ e  r í _ '1, r í  -  CDOTBeTCTBeHEO rpysonoíOKH BXOSHOft h  bhxohhoB noacKcrea 
TpaHOSOpTHOfi CHCTSMH J 

E1 -  aBKyMyjmpymHe 8m kocth, 0BS3HBauapie uean y  codofi rpy3ono- 
TOKH.

3 a rp aT H  Ha CTpoHTejn>eTBD e  SK C njiyaTam ro OTsejtEHHX B e ts e f i  rpy3onoT0Ka 
upaK TH secEH  s e  38BHCST n p y r  o t n p y r a .  Kpowe T o r o ,  n a d a s  C H oreM a Tpancnoprc- 
poBaHHa líS T e p sa jia  hojekhh ó h t b  h o c t3 t o sh o  H an esH o ñ  a  npoiraB O jpniéJttH oJI nua 
o tíe c n ese H H s HopM anBHoro cbyHKHHOHHpoBaHEH n p e jx n p a s T i is .  CaenoBaTesn>HO, kh 
MDzeH  He yHHTHBBTí» HDH liOflejfflpOBaHEH CJiySaB OBHOBpeweHHOrO BHXDfla H3 cipos 

HecKOJüKHx B eTB eñ rp y30H 0T 0K 0B . T o r n a  c  y s e T o u  ajcnHTHBHOcTH paocisaTpHBaekfl 
OTnejE&Hux n p o a e c c o B  b  j b j e x  ,  o tím as 3 a n a s a  onTHMH3aE(HH c b d a h t c s  e  H axoxís- 

h h b  sacTH H x onTHi¿ajiBEux p e in e a n a  npHM eHHTeJibst ñ  KaKnowy TEnoBowy y 3 jry ,
B a a s e c T B e  E p a i e p a s  on raM ajtB H O cra  u p a  B u ó o p e  B a p s a s i a  a  ochobhhx  napa- 

MeTpOB aBTOUaTHSBpOBaHHPÍ CHCTSMH TpaHCUOpTHpOBaHHH M aiepaaJIO B , npHMSM npz- 

BeneH H y» cto bm o ctb  s a 'p a T  ,  OTHecsHHyD k  e x s m m e  b p s m s h h  aK cru iy aT am m , h 
npenoTaBHM  e r o  b  s a n e  c s e n y m a e a  a n n a ia B E o f t  $yH K uaa

3  = + ^  ^EHCK i+G3 Í + ^ 1 i + ^ 2 i + ^ 3 i^  *" 11111  ̂ ^  ^

r n e _ s  E g -  HopMaTHBHHñ KoafopítnHeHT 9$$eKSHBH00TH KanaTajiOBJioKeHHS \
Cr , Cr* -COOTBeTCTBeHHO CTOHMOCTB KanHTaJCbHHX 38TpaT, HS CBH3HHHHX H CBS- 

saHHHx c TpaHcnopTHpoBaHaeM líaT epaana;
^3»  Cg^-COOTBeTCTBeHHO CTOHMOCTB SKCIUiyaTartflOHKHX SaTpaT, He CBS3aHH3I 

h  cBH3aHHHx c  TpaHCHopTEpoBaHaeM M aTepaajia;
n n i  -  cto h m o ctb  a a i a p a i ,  c b s 3 3 hhhx  c  BoccT8HOBJieHH8M cEOTeMH rpysono- 

TOKa H0CH8 B03HHEH0B8HES B Heft HSHCHpaBHOCTeS ;

D '.i »n^-CTDEMOCTB HOTepB B QdB8Me npOH3BOBCTBa , SBJISESHHXCS pe3yJTBTaíW 
HeflOCTaTOHHOS HanéXHDOTH aBTOMaTH3HpOBaHHOrO TpaHCHOpTHOrO Odfr- 
pynoBaHM h 3 anaca e ro  no npoa3BonHTejiBHOcTH jy is  KOMneHcamni cij 
sañHHx KonedaHEÉ KOjmsecTBa TpaHonopTHpyeMoro isaTepuajia; 

l  -  hecho B eiB ea rpysonoTOKa.
Hoctpohm njis Eaanoro yasa MaTQMaTsraecKyx) Moneja , Hcnojnreys otítnaS mí* 

t o s  TeopHH uaccoBore cdcaymBasHg. Oaa npencraBjiseT codoñ OHcTsay oóhkhobsí 
HHX OT$$®P*HHH8HBHHX ypaBHSHHñ P.TTT1B
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d P p C t)
— —  « - A ł  P0í t )  + A  PiC t)

( 3 )

— -  .  - i % ± f  +A l PK_1Ct) +/ Oi%+1( t )

dP„Ct)

d t = W * >  -  / i  Pa U )

rjes i  ~ HHTeHOHBHocTŁ noctyiuieHHfl HarapEajia b i  -Ë  ysoz;
-  HHTeHCHBHOCTB BHÖDpZH USTOpHBJB ES aKKyMyjappDBjea eHKOCTH 

i - r o  yana;
n -  KojŒraecrao ypaBEema , onpesexaeiioe coothoisehzch buootbboctb 

azzyMyjmpynnefi eictoora w¿- h KojmeoTBOM waTepaasa wŁ , bhóz-  
paeaoro es see sa .ojçhh pas;

PK( t )  -  BeptXEETHDCTL HaXOXflKEHH B 0MXDCSTH pOBHO Z OÖBOtlQB, BiiemanipCZCH
b BHÖHpara^D noflOHOTeay.

XapazTep pemenra ohot6MH joi$$epBHCHaja>HHX ypaBHSHH# (3) saBHcar o t 
sasoHOB peonpeaezeEsw B x o z a m e ro  b y ses  lXi  a  BHxo«amero zs ysxa ̂  ¿ rpysano- 
Ï0K9B. Mhtoicebhdcth EooTynjiSBEE E Büöopzz TpaHcnoprapyeMoro aaTepxasa s s  
SHpyjiHpynmeK cacTerai M o ry r  ö h t l  ppozsboxbhhmb hoxozhtbjibehhe ÿyHzm HM Z 

Bpeaem. Ohe onpezejiiroTCH bo UHoroM oooöhhhocthmz paóotu nozanrçefi z  y a s y  
I BHÖHpauaieß h3 Hers nozdHOTeu h bbpokthocthhm sbeohom pacnpezexeHEH np®- 
peoca npoHSBOflCTBa TpaHonopTapyesaoro uaTepaajta. B stom czyzaa , zorza la- 
paKTep H3MeHeHEH “X -j_ a o z e ł  öhtb annpozoHuapoBaH HezotopHua tkhobhme 
aasoHaMH p a c n p o z e z e s H H  ,. nanpHMep , nyaccoHOBCzHM , cymecTByet a H a j a r z o e o -  

Koe peíneme oHcreaH (3) , z  «xw ycTaHOBEBmeroca pexaua coctohhhe yssa

r C1 - .?  ) S’*  p  / j \
p* -  t r z y - w  ’ ? = T T

\
t o  zeTepM HHHpoBaHHoro c z y z a a  b  z a z e c T B e  aH TaH O K B aoora r ro s o z a  u p a r a n » -  

stos zejiLTa-$yH EqH H  X ( t - t 1 ) ,  o n z o H B a e sa a  B H p esaH Z H azi
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( 5 )

r a o  ^  i t ) -  npeH3B8J£ŁEaii H e n p a p sB E a a  ^ j h e u h h  B p e sä o sn .
PSH9EES asorem  jpBf$apeHHHasBHHX ypassessS  (3) nosBoamr onpeflaim  

BepaHYHOOTL npSÚHBSHBS JSJia &BTOtSTHBSpOBaHBOfi TpaHCBOpTHOS CHOTeHH B 2E-

TpaHonoprapyeMore sHTepaana b  assyMyampyimae  eMKOora npaKpansaetcs. Casraeii, 
vio b 8t o t  E0H8HT npoHoiOÄHT 00T8H0BE8 apoueccs rtpouaBoscTBa H aaeprasa, ES'- 
aesam aro TpaHcnopraoBafflno .  CaesoBaTasBHO

TSfi Cj -  CTOEKOOTŁ bhuhbuh «Sses» TpaHonoprapyeKor# «arepaana.
Bejm am  A1PnCt) xapaKrapireyaT cedoS pasHzay b  e b t6 h c e b h o c tz  Mesaty 

QOTOKDU xroerynaeHra TpeHonoprapyeMor» KaTepsaxa k yany h BeacraHTexLH# 
nponymeHHHU ^epes i  -8  yaex oöieMoa. B sacraocra , jtaa ojtyaas nyaocoHOBO- 
Kor» sasoHa pecnpaaejieHHH h h th e c s b h o c ts S  b o to e o b  a Ta Bejaraœa b  yctáHOBHB- 
ESîsca pessue onpejEaxaeTao eb BHpasoEEs

BTopsa: fasropoM , »npaflejEHEDiaM sájense noTepi b i  -n  ysjte , mnaeTCJ 
botos HOHcnpaBHOoreË , nepeBOHsmt ero b Hepadosae cdotdhhm . Passeras He
it onpöBs ocra , sosHBxaxxnxa b yase, aa gna rana:

-  npaBOsatraa b iremoft OCT8HOBSO yam  ,
-  EP330BHĘB3 K TOMg, ETO HHTeHCHBBBCTŁ OTaHOBUTOE pSBBOS HyJDO. 

BejHEHHa OTDHMOCTH SSTpa? H8 BOCCTSHOBJE0HHS paÓOTH yajia nooie B83HB-
. B0B9HBS HesonpaBBeeret

ÖOH M3 B03L39SHHX CDCTOHHSfi. lipa HaXBKSSHSH ySÆB B COCT&SEEH n BOOTyiUeSZS

li 3 i  *  ^  ®T*
(  6  )

( 7  >



B8JM3E8 OgeHffiB 8#3gTBEHOOTH .

ia s  oCi 1 t  ^ i 2  -  oo0$B®sesBOHK© HaseHOEBHOOTS BOSESKHOBQHHn H e a e a p & B so c re S  
g a p s s r e  a  B ? 9p o r o  r a n a  b  i  -dm  y a s s ?

C p  -  o p o g a a a  cresEiseoTB p e a s n r a  e d o p y g D u a H s s»

Ilp a  H eH cnp a B B B C EJK  n e p B o r s  t k e b  q t s e m o g t b  n e sa p B

I T g i  .  OC^ % i  Cj ( 8 )

nto t n  -  c p a g n e e  B p o K g  y c T p a g e H n a  H su o n p a B H o o se t»  

B onynae boshhkhobshhh HaaoapasHooTeS BT©por§ tehs , pamaea^oacTeKy 
(3) npH y i^  « O h  naayaaea

il 21 “ °^12 ^  I  PnU )  CT *12 * 9 }

T&kzu odpasoM , Ha oohdbo npagaaraeMoro nwętojna OTaHCSETCH BasH&s&Eat 
npz peraoHHH sa g a n a  onpageaeHHH a$$exraBHBOTB BapEamre® gnoKpaTHHX ELBTOHars— 
SHpOBSHHm nOTOHHHX TpaHCHOpTHHX. QHOTOBI HP0H3B8CSH 8Ś geK0Mn03HgHE> 2 OB co
rn npogegypy ogeHKs ®$$eKTHBHOcm k  pkbikhhd paga cgHOTanam ,  cpaBHnexBH® 
UpOCTHZ CEOTOM RH$$epeHgHEUCbHHX ypHSH0HEl.

RecenzenttDr h a b .in i.J .K a lu sk i  
Spłynęło do R edakcji do 198B-W-JO.

ffiTODYKA OCENI EFEKTYWNOŚCI SZEREGOWYCH DYSKRETNYCH 
ZAOTOUATYZOWANTCH SYBTEHÓW

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

W pracy sto su ją c  znany powszechnie model msrkowski z p rze licza ln ą  
llozbą stanów, pokazano w ja k i sposób może oń być stosowany do opisu  
• zautomatyzowanych systemów transportowych o strukturze szeregow ej.
Otrzymane r e z u lta ty  dają możliwość w prosty spo3ób oceny efektyw ności 
układów transportowych z buforami o określonych pojem nościach.

METHODOLOGY OF EFFICIENCY ESTIMATION FOR SEQUENTIAL DISCRETE
automated system 

S u m m a r y

Markovian model w ith  countable number o f  s ta te s  has been used to  d®a- 
eribe automated transport system  w ith  seq u en tia l s tr u c tu r e .
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The r e s u lt s  obtained by a p p lica tio n  o f t h is  model enable to  estim ate  
e f f ic ie n c y  o f transport systems w ith  b u ffer s  o f  g iven c a p a e ity .


